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Preface

This manual describes the Cadence® Incisive Metrics Center (IMC). IMC is an analysis tool
available to display textual reports; and merge, rank, and refine metrics data.

Metrics data in verification is typically the coverage data coming from the simulator, formal
tool, or the emulation environment.

This preface discusses the following topics:
Audience on page 7

Related Documents on page 7

Typographical Conventions on page 8
Syntax Conventions on page 8

About Online Help on page 9
Customer Support on page 9

Audience

This guide is intended for engineers who need to analyze metrics data from different
simulation runs. Depending on your design and verification requirements, you should be
familiar with Verilog HDL, VHDL, SystemC, SystemVerilog, and e language, and be familiar
with the use of the Cadence Incisive or Palladium tools.

Related Documents

m Forinformation on generating metrics data using Incisive Comprehensive Coverage, see
ICC User Guide.

m Forinformation on generating metrics data using Specman, see Usage and Concepts
Guide for e Testbenches.

m Forinformation on generating metrics data using Enterprise Manager, see Incisive
Enterprise Manager Getting Started.

February 2016 7 Product Version 15.20
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Typographical Conventions

The table lists the typographical conventions used in this manual.

Table 2-1 Typographical Conventions

Font Meaning Example

italic Titles of books See the Incisive Enterprise
Manager Getting Started for
more information.

literal Program output or text that you type atthe % imc -batch
command line.

<italic User-defined arguments for whichyou % imc -load <run>
literal> must substitute a name or a value.

Syntax Conventions

The table lists the syntax conventions used in this manual.

Table 2-2 Syntax Conventions

Symbol Meaning Example

| Vertical bars (OR-bars) separate possible command argumenti | argument2
choices for a single argument. They take
precedence over any other operator.

[ ] Brackets denote optional arguments. When commanda [argumenti1 | argument2 ]
used with OR-bars, they enclose a list of
choices. You can choose one argument from
the list.

{3 Braces are used with OR-bars and enclose a command {argumentt | argument2 }
list of choices. You must choose one
argument from the list.

Three dots (...) indicate that you can repeat argument. . .

the previous argument. If they are used specify at least one

within brackets, you can specify zero or more

arguments. If they are used without brackets, [argument]. ..

you must specify at least one argument, but you can specify zero or more
you can specify more.

February 2016 8 Product Version 15.20
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About Online Help

The online documentation system is called Cadence Help.

Launching Cadence Help

Set the path variable so that it includes the path to the executables, which are in
install_dir/tools/binand install_dir/bin, and then enter the following
command at the prompt:

cdnshelp &

You can also launch Cadence Help by selecting an item on the GUI Help menu or by
clicking the Help button on forms and dialog boxes.

Getting Help for Cadence Help

After launching Cadence Help, press F1 or choose Help - Contents to display the help page
for Cadence Help.

Customer Support

There are several ways that you can get help with your Cadence product:

m Customer support
Cadence is committed to keeping your design teams productive by providing answers to
technical questions, the latest software updates, and education services to keep your
skills updated. For information on Cadence support, go to the following web site:
http://www.cadence.com/support

m Cadence Online Support
Customers with a maintenance contract with Cadence can obtain current information on
the tools at the following web site:
http://support.cadence.com

m Feedback about documentation
Contact Cadence Customer Support to file a CCR if you find:
Q Anerrorin a manual
Q An omission of information in a manual

February 2016 9 Product Version 15.20
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O A problem using the Cadence Help documentation system
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Getting Started with Incisive Metrics
Center

Incisive Metrics Center (IMC) is an analysis tool available to merge metrics data, rank
metrics data, display textual reports, refine metrics items to be excluded from coverage grade
calculation, and analyze metrics data.

This chapter includes the following topics:
About IMC
uick Start Task Flow

Launching IMC
IMC Interface

Loading Runs

Metrics Page
Managing Table Columns
Filtering Table Data

Defining and Organizing Views
Exporting Metrics Tree to a CSV File

Configuring Configurable Iltems

1.1 About IMC

IMC is a metrics analysis tool that provides you an interactive way to evaluate:

m Code Coverage

February 2016 11 Product Version 15.20
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Code coverage consists of block, expression, and toggle coverage. It measures how
thoroughly a testbench exercises the lines of HDL code that describe a design. The
coverage test results reveal areas of the design that have not been fully tested, or that
did not meet a desired coverage criteria. When provided with this information, you can
develop tests to target the untested or under-tested areas. For example, block coverage
information can tell you whether or not various sections of the design were ever
stimulated by test vectors. IMC shows this information in a visual and easily
understandable way.

Note: Block coverage can be generated from Incisive or Specman. Using IMC, you can
analyze, merge, rank, and report coverage generated from Incisive as well as Specman.

m FSM Coverage

FSM coverage interprets the synthesis semantics of the HDL design and monitors the
coverage of the FSM representation of control logic blocks in the design. With FSM
coverage, you can determine whether or not all possible states and transitions in a state
machine were visited.

m Functional Coverage

Functional coverage is generated by inserting PSL, SystemVerilog assertions, or
SystemVerilog covergroup statements into the code and simulating the design. The
assertions create functional coverage points that indicate test scenarios you want to
cover. IMC displays the coverage points and the number of times each one was covered.
IMC also supports analysis, merging, and ranking of functional coverage defined in e
language and collected by Specman.

/ Important

Youmustadd <install-dir>/bin to the environment path to launch and
analyze coverage with IMC.

1.2 Quick Start Task Flow

This section quickly describes the common task flow for using IMC.

1. Generate metrics data. Metrics data can be generated through Incisive or Specman. For
more details, see ICC User Guide and Usage and Concepts Guide for e
Testbenches.

2. Launch IMC. See Launching IMC for more details.
3. Load the metrics data into IMC. See Loading Runs for more details.

February 2016 12 Product Version 15.20
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4. Start analyzing the metrics data. Start with the Metrics Page and identify interesting or
problematic elements for detailed analysis.

5. Perform detailed analysis using individual analysis pages. See Analyzing Metrics Data
for more details.

Metrics Data Storage

IMC reads metrics data from the run directories. A run directory contains all coverage
databases from Specman and Incisive that are relevant to a single run. By default, metrics
data is stored as:

cov_work

‘——————scope

<engiline_prefix>_<des_csum>_<ver_csum>.ucm

test

|7 <engiline_prefix>_<des_csum>_<ver_csum>.ucd

where

B <engine_prefix> isthe name of the engine using which coverage data is generated.
It is sn for Specman, icc for Incisive, and i fv for Incisive Formal Verifier (IFV).

B <des_csum> is an 8-digit hexadecimal number which is a unique-identifier (checksum)
of design hierarchy and code coverage metrics, such as block, expression, and so on.

B <ver_csum> is an 8-digit hexadecimal number which is a unique-identifier (checksum)
of design hierarchy and verification (functional) coverage metrics namely, assertion and
covergroup.

Note: The test directory may also include icc.com file if COM is enabled, and a .vsof
file if vsof dumping is enabled.

For more details on coverage data generation, see ICC User Guide and Usage and
Concepts Guide for e Testbenches.

1.3 Launching IMC

You can launch IMC in the following modes:

B GUI mode

February 2016 13 Product Version 15.20
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To launch IMC in GUI mode, type imc at the command prompt and press Enter. This
shows the splash screen, as shown in Figure 1-1 on page 14 and then displays the
Incisive Metrics Center window.

m Interactive Command-line mode

To launch IMC in interactive mode, type imc -batch atthe command prompt and press
Enter. This brings up the imc command prompt and you can issue IMC commands. In
this mode, control returns to you after execution of each command. For more details, see
IMC Command-Line Interface on page 237.

B Batch mode

To launch IMC in the batch mode, type imc -exec <command_file> atthe command
prompt and press Enter. In this mode, all commands are placed in a <command_file>
which is passed to IMC for execution. When you run the imc -exec <command_file>
command, IMC is launched, all commands in the file <command_file> are executed,
and after execution of all of the commands, IMC exits. If any of the commands in this file
fails, IMC terminates without executing the remaining commands. For more details, see
IMC Command-Line Interface on page 237.

Figure 1-1 on page 14 displays the splash screen that appears at the time of launching IMC.

Figure 1-1 IMC Splash Screen

cadence’

IMC (64)
version 14.10.b050

Progress bar

Copyright @ 2011 Cadence Design Systems, Inc. Al rights reserved worldwide
Cadence and the Cadence logo are registered trademarks of Cadence Design Systems,
Inc. Al others are the property of their respective holders

The progress bar at the bottom of the splash screen indicates how much time remains until
the application is fully loaded.

After the splash screen, the Incisive Metrics Center window is displayed, as shown in
Figure 1-2 on page 15.

February 2016 14 Product Version 15.20
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Figure 1-2 IMC Window

Menu bar oolbar

IMC (64) [Analvsis] =[O
iew Analysis Help cadence
- ® »
Load Context  Source
Data info Map

Context

Currently, there is no loaded data.

To load data, click the Load button (

cadence’|

B Mnssages

o
Navigation pages Coverage view area Click to view the Message log

listed here

1.3.1 Launching IMC in 32-Bit Mode

By default, 64-bit version of IMC is launched. You can launch IMC in 32-bit mode in any of the
following ways:

B Using the -32bit command-line option as:
imc -32bit

m Setting any of the following environment variables:
Q setenv IMC_AUTO_32BIT ALL

The advantage of setting the environment variable is that you do not have to include the
-32bit option on the command line every time when you have to launch the tool.

Note: If you set this environment variable and also include the -64bit option on the
command line, then tool is launched in 64-bit mode.

February 2016 15 Product Version 15.20
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If you set both CDS_AUTO_64BIT ALL and IMC_AUTO_32_BIT ALL, then 64-bit
version of the tool will be launched because CDS_AUTO_64BIT is stronger than the
IMC_AUTO_32_BIT.

Note: To confirm which version is currently set up, use the ncbits command. This
command returns either 32 or 64.

$ ncbits
604

1.3.2 Launching IMC from Enterprise Manager

You can also launch IMC from Enterprise Manager. For details on launching IMC from
Enterprise Manager, see Invoking IMC in the Incisive Enterprise Manager Analyzing
Metrics guide.

1.3.3 Launching IMC from SimVision

You can also launch IMC from SimVision. For details on launching IMC from SimVision, see
the Managing Coverage for e Testbenches guide.

1.4 IMC Interface

The IMC window has the following components:
Menu Bar
Toolbar

Navigation Pages
Coverage View Area

Messages Log

Note: Users that use KDE desktop, might have problems when minimizing a dialog. The
application might become unresponsive and the dialog gets hidden. For more details, see:
https://bugs.kde.org/show_bug.cgi?id=277847 or
http://permalink.gmane.org/gmane.comp.kde.devel.bugs/1498754.

February 2016 16 Product Version 15.20
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1.4.41 Menu Bar

The menu bar, shown in Figure 1-3 on page 17, contains commands that you use to load
runs, view coverage information in different ways, open separate analysis pages, and read
documentation. The menu bar is common to all navigation pages.

Figure 1-3 Menu Bar

File View Analysis Help cadence

The menu bar has the following menus:
m File
View

[ ]
B Analysis
m Help

1.4.1.1 File

The File menu contains the commands for loading run, unloading run, and exiting IMC. You
can choose the following items from the File menu:

B Load—Toload run

B Reload—To reload the already loaded run
B Unload—To unload the loaded run

m Exit—To exit the tool

Note: The File menu also maintains a history of previously loaded runs (in current or
previous IMC runs). These runs are also listed in the File menu, as shown in Figure 1-4 on
page 18. A maximum of nine runs are maintained and listed in the File menu.

February 2016 17 Product Version 15.20
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Figure 1-4 File Menu

EEN View Analysis Help

[@ Load...

1: fhome/ruchikas/cov_demo_dtmf/
2: fserversfscratch03/ruchikas/ruct

Llst Of prev'ously 2 Jservers/scratch03/ruchikas/ruct

4; jservers/scratch03/ruchikas/ruct

Ioaded runs » S: /servers/scratch03/ruchikas/ruct

6: fservers/scratch03/ruchikas/ruct
7: Jservers/scratch03/ruchikas/ruct
8: fserversfscratch03/ruchikas/ruct
9: fservers/scratch03/ruchikas/ruct
Exit

You can quickly load a run by selecting it.

1.4.1.2 View

The View menu contains the commands for enabling pop-ups, disabling pop-ups, organizing
dialog choices, and removing dialog choices. You can choose the following items from the

View menu:

Toolbars

Organize Message Popups
Allow Showing All Message Popups
Skip All Message Popups

Organize Dialog Choices
Allow Showing All Dialogs

Save Settings

Reset Settings

Configuration

February 2016
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Toolbars

The Toolbars option of the View menu displays a list of toolbars that can be shown or
removed from the current IMC window. Using this option, you can enable or disable the
showing of a specific toolbar from the IMC window.

Organize Message Popups

By default, whenever you perform an action such as launching a new analysis page or

selecting a specific view, a message pop-up window, as shown in Figure 1-5 on page 19 is
displayed. This pop-up describes what happened because of the action performed.

Figure 1-5 Pop-Up Window

Message pop-up

Instance (default s/

& Learn IMC
What Happend?

A new Code Analysis Page was created,
and iz now showing on the right hand-zside. -|“£|
To switch to another view, click its name.

Do not show this popup again Options ™ | Close |
]

Select to disable message pop-ups

You can disable such pop-ups by selecting the check box available on the message pop-up
box.

The Organize Message Popups option of the View menu allows you to specify the
scenarios for which message pop-ups must be displayed. Figure 1-6 on page 20 shows the
Message Popups dialog box that is displayed when you select the Organize Message
Popups option from the View menu.
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Figure 1-6 Pop-Up Window

Message Popups

[lopen eplanner
[F0pening a new page

Selected popups are skipped

Make the req u i red [Trying to open a type chooser

[closing Search Bar

[IRefresh cumulative vPlan
[Iclosing Legend Bar
[IReceivin g a warnin g messa. ge
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In the Message Popups dialog box, you can make the required selections or deselections.
The message pop-up is disabled/skipped for the items you select in this dialog box.

Allow Showing All Message Popups

The Allow Showing All Message Popups option of the View menu enables showing all
message pop-ups. It is the same as deselecting all of the items on the Message Popups

dialog box.

Skip All Message Popups

The Skip All Message Popups option of the View menu disables showing all message
pop-ups. It is the same as selecting all of the items on the Message Popups dialog box.

Organize Dialog Choices

In the IMC GUI, when you perform certain actions, such as, opening an already-launched
analysis page, or opening an analysis page for items that have cumulative data but no local

data, a dialog box appears to indicate what happened.

Consider an example, where you already have a code coverage page launched for an entity
RAM_256x16_TEST_INST. Later, if you try to launch a code coverage page again for the
same entity, a dialog box, as shown in Figure 1-7 on page 21 will be displayed.
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Figure 1-7 Opening Analysis Page

Opening Analysis Page
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This dialog box indicates that the page is already launched. It also prompts you to take an
appropriate action, such as Use Existing Page or Create New Page.

This dialog box also enables remembering the choice you made in that scenario. If you select
the check box, then the choice made on that dialog box is preserved for reuse in similar
scenarios.

If you select the Remember my Choice check box and select Use Existing Page:

B A new page will not be launched and the already launched page will be used for further
analysis, and

B Your action that is Use Existing Page will be preserved for reuse in similar scenarios.

Note: Next time, if you try to launch an already-launched page, you will not be prompted with
this dialog box. The tool will automatically use the existing launched page because you
selected the Remember my Choice check box. The choice made is reused if the same
scenario is repeated, either in the same invocation of IMC, or in a different invocation.

The choices that you preserve in different dialog boxes can be selected or deselected using
the Organize Dialog Choices option of the View menu.

When you select the Organize Dialog Choices option from the View menu, the Dialog
Choices dialog box, as shown in Figure 1-8 on page 21 is displayed.

Figure 1-8 Dialog Choices

Dialog Choices

Selected dialogs are skipped, and saved choices are used instead

Saved Cholces show a warning when the model is out of date (Saved Choice: OK)

‘ Select All || Deselect All | | oK || Cancel |

The Dialog Choices dialog box displays a list of choices saved on different dialog boxes.
This list keeps appending as you save more choices. The dialog boxes listed here are
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skipped, and the choice saved for the listed dialog boxes are used. You can remove an
already saved choice by deselecting it from the list and clicking OK.

Allow Showing All Dialogs

The Allow Showing All Dialogs option removes all of the saved choices. It is the same as
deselecting all of the choices on the Dialog Choices dialog box.

Save Settings

The Save Settings option allows you to preserve the settings, such as the size of the IMC
window and size of tables, for reuse in the same as well as the next run of IMC.

Reset Settings

The Reset Settings option allows you to reset all of the settings and enable the default
settings.

Note: This option does not enable the default settings immediately. Instead, the default
settings take effect only on the next invocation of IMC.

This option hides the Lookup toolbar wherever applicable. For example, if the Lookup
toolbar is shown on the IMC screen and you select the Reset Settings option from the View
menu, then next time when you invoke IMC, the Lookup toolbar will be hidden (not shown on
the IMC screen). Later, when required, you can launch the Lookup toolbar from the View
menu.

Auto Save Settings

By default, IMC saves the settings, such as the size of the IMC window, size of tables that you
set during the IMC run. These settings are automatically saved and reapplied to the next IMC
run.

To disable this automatic saving of settings, deselect the Auto Save Settings check box in
the View menu.
Restore Current Layout

While working in IMC, you might change the settings of view area, such as detach a pane,
resize a pane, or hide a pane. The Restore Current Layout option helps you restore the
original settings of the IMC view area.

February 2016 22 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

For more details on detaching a pane, see Toggle Floating and for more details on hiding a
pane, see Hide.

Enable Anti-Aliasing

Anti-aliasing is a process where the edges of images and fonts have pixels added to blend
the edge of the item into the background. The goal of anti-aliasing is to make the fonts and
images appear smoother on a computer monitor.

By default, this option is enabled. You can turn OFF anti-aliasing by clearing this check box.

Configuration

The Configuration option displays a dialog box using which you can configure options
related to appearance, refinement, and message logs, and so on.

Figure 1-9 on page 23 displays the Configuration dialog box.

Figure 1-9 Configuration
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For more details, see Configuring Configurable Items on page 78.

1.4.1.3 Analysis

The Analysis menu has following options:
B Load Data—To load a run. For more details, see Loading Runs on page 39.

m Context information—To view the name and location of the loaded run, the UCD file, the
UCM file, the coverage configuration file (CCF), and the loaded refinement file. For more
details, see Context on page 26.

B Source Map —To map the source to new paths. For more details, see Source Map.
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Block Analysis—To launch a separate page for more detailed block analysis of selected
instance or type. For more details, see Chapter 2, “Analyzing Metrics Data.”

Expression Analysis—To launch a separate page for more detailed expression analysis
of selected instance or type. For more details, see Chapter 2, “Analyzing Metrics Data.”

Toggle Analysis—To launch a separate page for more detailed signal analysis of selected
instance or type. For more details, see Chapter 2, “Analyzing Metrics Data.”

FSM Analysis—To launch a separate page for more detailed FSM analysis of selected
instance or type. For more details, see Chapter 2, “Analyzing Metrics Data.”

Cover Group Analysis—To launch a separate page for more detailed cover group
analysis of selected instance or type. For more details, see Chapter 2, “Analyzing
Metrics Data.”

Assertion Analysis —To launch a separate page for more detailed assertion analysis of
selected instance or type. For more details, see Chapter 2, “Analyzing Metrics Data.”

Lookup Type—To search for the type of the selected instance. For more details, see
Lookup on page 31.

Lookup Entity in Hierarchy—To lookup for the selected instance or type in the verification
hierarchy pane. For more details, see Lookup on page 31.

Lookup Parent Entity in Hierarchy—To lookup for the parent of the selected instance or
type in the verification hierarchy pane. For more details, see Lookup on page 31.

Exclude —To exclude the selected item and its children. For more details, see Chapter 3,
“Refining Metrics Data.”

Exclude Local Aspects only—To exclude only top-level instances. For more details, see
Chapter 3, “Refining Metrics Data.”

Exclude Smart — To exclude such that any entity connected to the excluded entity will
be excluded implicitly. For more details, see Chapter 3, “Refining Metrics Data.”

Show Affected — To show the list of entities that were implicitly marked excluded
because of the Exclude Smart action on that entity. For more details, see Chapter 3,
“Refining Metrics Data.”

Show Affecting — To show the list of entities that caused the indirect smart exclusion.
For more details, see Chapter 3, “Refining Metrics Data.”

Edit Comment —To edit exclusion comment. For more details, see Chapter 3, “Refining
Metrics Data.”

Un-Exclude—To un-exclude already excluded items. For more details, see Chapter 3,

[

‘Refining Metrics Data.”
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Clear dirty rules —To clear/delete the dirty rules. This option is available recursively from
the type/instance/fsm parent entity. It is also available from the dirty excluded entity itself.

For more details, see Chapter 3, “Refining Metrics Data.”

Approve dirty rules — To approve the dirty rules (make the rule completely valid). This
option is available recursively from the type/instance/fsm parent entity. It is also available
from the dirty excluded entity itself. For more details, see Chapter 3, “Refining Metrics
Data.”

Clear all orphan rules—To clear/delete all the orphan rules of the selected item. This
option is available recursively from the type/instance/fsm parent entity. For more details,
see Chapter 3, “Refining Metrics Data.”

Apply all orphan rules —To apply all the orphan rules of the selected item (by index of
originally excluded entity) and clear them. This option is available recursively from the
type/instance/fsm parent entity. For more details, see Chapter 3, “Refining Metrics Data.”

Read Refine—To load already saved exclusion file. For more details, see Chapter 3,

[

‘Refining Metrics Data.”

Save Refine—To save the exclusions to a file for later use. For more details, see
Chapter 3, “Refining Metrics Data.”

Reports —To generate metrics reports. For more details, see Chapter 7, “Reporting and
Grading,”

1.4.1.4 Help

The Help menu provides you with access to the online help. You can choose:

B /MC User Guide—To display the Incisive Metrics Center User Guide

B /MC Quick Reference—To display the Incisive Metrics Center Quick Reference
Guide

B /MC KPNS—To display the Incisive Metrics Center Known Problems and
Solutions document

B /MC What's New—To display the Incisive Metrics Center What’'s New document

B Cadence Help Library—To launch Cadence Help with which you can view the
currently installed documents

B Cadence Online Support—To open an Internet browser and launch the
www . support.cadence.com page

B About IMC —To display the version and copyright information of the IMC GUI
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Note: IMC documentation can also be launched from the command-line mode. For more
details, see Launching Documentation on page 256.

1.4.2 Toolbar

The following toolbars are available on the Metrics page:

Context
Views

Analyze
Lookup

Refinement

Report

1.4.2.1 Context

The Context toolbar has following items:

A Load button—It allows you to navigate through the file hierarchy, and select a
database for loading. See Loading Runs on page 39 for more details on loading runs.

A drop-down next to the Load button, as shown in Figure 1-10 on page 26 — It displays
a list of previously loaded runs (in current or previous IMC runs). A maximum of nine runs
are maintained and listed in the drop-down next to the Load button.

Figure 1-10 Drop-Down next to Load Button

1: tfhomefruchikasicov_demo_dimfidesignh
2: jserversiscratch03jruchikas/ruchikasste
2 jserversiscratch03/fruchikas/ruchikassde
4 jserversfscratch03jruchikas/ruchikassde
5 fserversiscratch03/ruchikas/ruchikassde
6: /serversfscratch03/ruchikas/ruchikas/de

This drop-down allows you to load a previously loaded database through a simple
selection.

A Context info button — It allows you to view the name and location of the loaded run,
the UCM file, the UCD file, the loaded refinement files, and the location and contents of
the coverage configuration file (CCF). When you click the Context info button, the
Context Information dialog box is displayed, as shown in Figure 1-11 on page 27.
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Figure 1-11 Context Information Dialog Box
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In addition to viewing the context information, you can perform a search on the
information displayed in the Context Information dialog box.

To quickly search for a specific text, type the search text in the text box. As you type the
text in the text box, the text gets highlighted in the context information. You can use the
Up and Down arrow keys to go to previous or next match. You can hide the search bar
by clicking the X icon shown on the search bar. To reopen the search bar, press Ctrl +
F keys.

B A Source Map button — It allows you to map the source to new paths or remove existing
mapped sources. This feature is useful if source files are moved, or are referenced
differently on different systems. For example, if the source files are moved to a different
location, then during data analysis the Source tab page does not show the source code.
To resolve the issue and to show the source code, you can map the source path to a new
location where the source files are located. For this, click the Source Map button in the
Context toolbar. When you click the Source Map button, the Source Map Editing
dialog box is displayed, as shown in Figure 1-12 on page 28.
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Figure 1-12 Source Map Editing Dialog Box

Specify the path of the source files . ]
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Q Inthe From text box, specify the path of the source files at the time of metrics data
generation.

Q Inthe To text box, specify the new location of the source files.

For example, if the original source location was /home /usrl/temp/src andthe
new location of the source files is /home/usrl/src_files/vlog, then specify
/home/usrl/temp/src inthe From text box and specify
/home/usrl/src_files/vlog in the To text box.

0 Click Add to map the old path (From) to the new path (7o) and click OK.

Note: If the suffix of the source path is same, then instead of specifying the complete
path in the From and To fields, you can consider specifying just the prefix of the path.
For example, if the original source location is /home /usrl/temp/src and the new
location of the source files is /home /usr2/temp/src, then you can specify
/home/usrl inthe From text box and /home/usr2 inthe To text box.

After adding a source map path, you must reload the run to ensure that the Source tab
page shows the source code based on the path you mapped in the Source Map Editing
dialog box.

Note: The Remove button allows you to remove an already mapped path. You can
select an already mapped path and click Remove to delete the path. The Clear button
allows you to clear all the mapped paths together. For example, to clear all the mapped
paths, click the Clear button. It will remove all the mapped paths together.

Mapping of source paths is also available in command-line mode of IMC. For details on
mapping source paths in command-line mode, see Mapping Source Path on page 247.
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1.4.2.2 Views

The Views toolbar has a drop-down button, which shows the currently selected view. By
default, when you load a run, All_Metrics view is selected. When you click the drop-down
button, it shows the options using which you can define views, organize views, set views, or
quickly launch a specific predefined view.

Figure 1-13 on page 29 shows the options available in the All_Metrics drop-down list.

Figure 1-13 All Metrics View
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You can select any of the following predefined views:

m All_Metrics—To show Overall Average Grade, Overall Covered, and Assertion
Status Grade attributes in the Verification Hierarchy pane.

m Metrics_Detailed—To show Overall Average Grade, Overall Covered, Block
Average Grade, Block Covered, Expression Average Grade, Expression
Covered, Toggle Average Grade, Toggle Covered, State Average Grade, State
Covered, Transition Average Grade, Transition Covered, Assertion Average
Grade, Assertion Covered, Covergroup Average Grade, and Covergroup
Covered attributes in the Verification Hierarchy pane.

B Metrics_Code—To show only Code Average Grade, Code Covered, and Valid
Metrics attributes in the Verification Hierarchy pane.

B Metrics_Block—To show only Block Average Grade, Block Covered, and Valid
Metrics attributes in the Verification Hierarchy pane.
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Metrics_Expression—To show only Expression Average Grade, Expression
Covered, and Valid Metrics attributes in the Verification Hierarchy pane.

Metrics_Toggle—To show only Toggle Average Grade, Toggle Covered and Valid
Metrics attributes in the Verification Hierarchy pane.

Metrics_FSM—To show only FSM Average Grade, FSM Covered, and Valid Metrics
attributes in the Verification Hierarchy pane.

Metrics_Functional—To show only Functional Average Grade, Functional Covered
and Valid Metrics attributes in the Verification Hierarchy pane.

Metrics_Covergroup—To show only Covergroup Average Grade, Covergroup
Covered and Valid Metrics attributes in the Verification Hierarchy pane.

Metrics_Assertion—To show Assertion Average Grade, Assertion Covered,
Assertion Status Grade, and Valid Metrics attributes in the Verification Hierarchy
pane.

Excluded—To show Overall Average Grade, Overall Covered, Assertion Status
Grade, and Overall Local Excluded attributes in the Verification Hierarchy pane.
When you select this view, the table data is filtered to show items with Overall Local
Excluded > 0. For more details on filtering values in verification hierarchy tree, see
Quick Filter Bar on page 55.

Covered—To show Overall Average Grade, Overall Covered, Overall Local Grade,
and Overall Local Covered attributes in the Verification Hierarchy pane. When you
select this view, the table data is filtered to show items with Overall Local Grade ==
100. For more details on filtering values in verification hierarchy tree, see Quick Filter Bar
on page 55.

Uncovered—To show Overall Average Grade, Overall Covered, Overall Local
Grade, and Overall Local Covered attributes in the Verification Hierarchy pane.
When you select this view, the table data is filtered to show items with Overall Local
Gradeintherangeof 0.0 and 99.99. For more details on filtering values in verification
hierarchy tree, see Quick Filter Bar on page 55.

Metrics_Formal—To show Formal Average Grade, Formal Covered, Formal Status
Grade, and Valid Metrics attributes in the Verification Hierarchy pane.

Metric_Formal_Sim_Assertion—To show Assertion Average Grade, Assertion
Covered, Assertion Status Grade, Formal Average Grade, Formal Covered,
Formal Status Grade, and Valid Metrics attributes in the Verification Hierarchy
pane.

UNR—To show only the items that are marked unreachable. This view shows only
Overall Local UNR and Overall UNR attributes in the Verification Hierarchy pane.
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Note: Valid Metrics attribute has a pre-defined filter already set based on the view you
select. For example, if you select Metrics_Code, then the filter field will show a value

[b, e, t] and will filter the verification hierarchy to show the types and instances in which
blocks, expressions, and toggles are scored. For more details on filtering values in verification
hierarchy tree, see Quick Filter Bar on page 55.

Note: Apart from the above predefined views, you can set and organize views. For more
details, see Defining and Organizing Views on page 72.

1.4.2.3 Analyze

The Analyze toolbar, shown in Figure 1-14 on page 31 allows you to launch a separate page
for more detailed analysis of the selected item.

Figure 1-14 Analyze

iy e
Toggle F5M Cover  Assertion
Group

Analyze

For example, to perform detailed block coverage analysis of an instance, select the instance
and then select Block from the Analyze toolbar. This will launch a separate page for block
analysis.

Note: You can also select the above options from the Analysis menu.

Note: Inthe Analyze toolbar, only the analysis applicable to the selected instance/type show
as enabled.

See Analyzing Metrics Data on page 105 for more information.

1.4.2.4 Lookup

The Lookup toolbar, shown in Figure 1-15 on page 32 allows you to search for and select the
type of a selected instance, look for the instance or type in the hierarchy tree, or look for the
parent instance of the selected instance.

Note: Currently, IMC does not allow accessing instances if the number of child instances
under a single parent instance (listed in the Verification Hierarchy pane) exceeds the
predefined limit of 2500.
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Figure 1-15 Lookup
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The Lookup toolbar has the following options:

B Lookup Type
B Lookup Entity in Hierarchy
B Lookup Parent in Hierarchy

Note: You can also select the above options from the Analysis menu.

Lookup Type

The Lookup Type option is used to search and select the type of a selected instance in the
Verification Hierarchy pane.

You can select the instance either in the Instance tree or the Relative Elements tab page
of the List tabs pane.

Lookup Entity in Hierarchy

The Lookup Entity in Hierarchy option is used to look up the selected instance or type in
the Verification Hierarchy pane.

This option is available only for the selections made in the List tabs pane. You can select the
type or instance in the Relative Elements tab page of the List tabs pane and then select
the Lookup Entity in Hierarchy option. This will immediately take you to the selected
instance or type in the Verification Hierarchy pane.

For example, to look up for instance EXECUTE_INST in the Verification Hierarchy pane:

1. Select EXECUTE_INST in the Relative Elements tab page of the List tabs pane, as
shown in Figure 1-16 on page 33.
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Figure 1-16 Lookup Entity in Hierarchy
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2. Select Entity in Hierarchy from the Lookup toolbar.

Note: Alternatively, you can right-click the instance in the Relative Elements tab page of
the List tabs pane and select Lookup Entity in Hierarchy from the pop-up menu.

The selected instance gets highlighted in the Verification Hierarchy pane, as shown in
Figure 1-17 on page 33.

Figure 1-17 Instance Highlighted in Verification Hierarchy Pane
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Instance selected in Verification Hierarchy

Lookup Parent in Hierarchy

The Lookup Parent Entity in Hierarchy option is used to look up the parent of the selected
instance or type in the Verification Hierarchy pane.

This option is available only for the selections made in the List tabs pane. You can select the
type or instance in the Relative Elements tab page of the List tabs pane and then select
the Lookup Parent Entity in Hierarchy option. This willimmediately take you to the parent
of the selected instance or type in the Verification Hierarchy pane.
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For example, to look up for parent of instance EXECUTE_INST in the Verification
Hierarchy pane:

1. Select EXECUTE_INST in the Relative Elements tab page of the List tabs pane, as
shown in Figure 1-18 on page 34.

Figure 1-18 Lookup Parent Entity in Hierarchy
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2. Select Lookup Parent Entity in Hierarchy from the Lookup toolbar.

Note: Alternatively, you can right-click the instance in the Relative Elements tab page of
the List tabs pane and select Lookup Parent Entity in Hierarchy from the pop-up menu.

The selected instance gets highlighted in the Verification Hierarchy pane, as shown in
Figure 1-19 on page 34.

Figure 1-19 Parent Instance Highlighted in Verification Hierarchy Pane
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1.4.2.5 Refinement

The Refinement toolbar, shown in Figure 1-20 on page 35 provides options that allow you
to exclude items from coverage analysis, un-exclude excluded items, save refinements, and
read refinements during coverage analysis.

Figure 1-20 Refinement Toolbar

Refinement

You can also select the above options from the Analysis menu.

For details on excluding metrics items, see Refining Metrics Data on page 167.

1.4.2.6 Report

Figure 1-21 on page 35 shows the Report toolbar.

Figure 1-21 Report Toolbar

Reports| € |

Report

The Report toolbar has following options:

m Report
B Selection History Buttons

Note: You can also select the above options from the Analysis menu.

Report
The Report button in the Report toolbar allows you to generate metrics report from IMC GUI.

For more details, see Generating Reports in GUI on page 315.
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Selection History Buttons

While navigating through the design, the selections that you make in the various panes of the
Metrics page are stored and maintained by IMC until you reload the run. You can quickly
navigate through those selections using the Selection History navigation buttons, as shown

in Figure 1-22 on page 36.

Figure 1-22 Selection History Navigation Buttons

B — Selection history
Fepers navigation buttons

Report

When you place the cursor over the navigation buttons, a list of selections is displayed.
Figure 1-23 on page 36 displays a list of previous selections.

Figure 1-23 List of Selections

TV p| @ selection history:

dtrmf_recvr _core

dtrnf_recyr_core. TDSP_CORE_INST.EXECUTE_INST
dtmf_recwr_core TDSP_CORE_INST EXECUTE_INST

e ~—|ist of previous selections

dtmf_recwr_core ROM_S12x16_INST
dtmf_recwr_care

4 A dtenf rarur rore

Placing the cursor over the next arrow key will display the selections made after the current
selection. You can click the next arrow key to quickly reach the next selection.

1.4.3 Navigation Pages

Navigation pages are listed in the left side panel of the IMC window, as shown in Figure 1-24
on page 36.

Figure 1-24 Navigation Pages

Click to expalvnd or collapse the navigation panel
2]

B Code: TEST_CONTROL_INST % CIle tO Close the page

FSM: SPI_INST x

When you load a run, the only page listed in the Navigation panel is the Metrics page. Later,
as you open more pages for detailed analysis, a different page is opened and is added to the
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list of pages in the Navigation panel. You can switch from one page to another by clicking on
the page in the Navigation panel. To close a page, click the X button next to the page name.

You can also right-click on a page to display a pop-up menu, which has the following items:
m Close —To close the page
m Close All Closable Pages—To close all of the pages that can be closed

B Rename—To Rename a Page

1.4.3.1 Rename a Page

To rename a page:
1. Right-click the page in the Navigation panel, and select Rename.
Note: Alternatively, double-click the context name in the Navigation pane.

2. The cursor appears in the Navigation pane, as shown in Figure 1-25 on page 37 and
allows inline editing of the name of the page. Specify the new name for the page and
press Enter.

Figure 1-25 Rename a Page

2 [sPUINSTE| Type the new name

If you specify the name as MY_SPI_FSM_page, then the renamed page is shown in
the Navigation pane, as shown in Figure 1-26 on page 37.

Figure 1-26 Navigation Pane with Renamed Page

~ Metrics

B Code: TEST_CONTROL_INST

2 FSM: ARB_INST

Renamed page ** MY_SPI_FSM_page

3. Notice thatthe SPI_INST page is renamed as MY_SPI_FSM_page.
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1.4.4 Coverage View Area

When you launch IMC, the Coverage View area displays a welcome screen and instructions
on how to proceed. The Coverage View area when you launch IMC is shown in Figure 1-27
on page 38.

Figure 1-27 Coverage View Area

IMC (64) [Analysis] =[O
cadence

Currently, there is no loaded data.

To load data, click the Load button (

cadence’|

B Messages

I
Coverage view area

Later, as you load the runs, the metrics information is displayed in this area of the IMC
window.

1.45 Messages Log

The IMC window displays Messages icon in the bottom left corner. When you click the
Messages icon, the Messages dialog box is displayed, as shown in Figure 1-28 on page 39.
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Figure 1-28 Messages Log

List of messagesfjan 20,2016 14150 Successfully loaded run

PMI*I: fhomej ruchikas; cov_demo_dtmf/design/cov_work/scope,/testl.

Click to hide the

search bar i L2
T | ok
| I
Search bar Click to go to the

previous or next match

The Messages dialog box shows the list of warnings or errors that occurred during the
current IMC run.

In addition to viewing the message information, you can perform a search on the information
displayed in the Messages dialog box.

To quickly search for a specific text, type the search text in the text box. As you type the text
in the text box, the text gets highlighted in the messages area. You can use the Up and Down
arrow keys to go to previous or next match. You can hide the search bar by clicking the Xicon
shown on the search bar. To reopen the search bar, press Ctrl + F keys.

1.5 Loading Runs

To load a run:
1. Click the File menu and select Load....

The Load Run Directory dialog box is displayed, as shown in Figure 1-29 on page 40.
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Figure 1-29 Load Run Directory

||E| Load Run Directory |

Look In: |ﬂ,j ruchikas |E“ |EJ |;J |@ @“@

) ${WORKAREAT Jep

J bin J flowd.ruchika

J bins.cav J flowd.ruchika

J chars J v

) cov_demo_dtmf ) jprofiler?

(W] cow_work J Mail

(W] Desktop J rull

J dir ) restore

4 —I L3
[fhomesruchikas| |

Files of Type: |Directories E“

l Load ] | Cancel ]

2. Navigate through the hierarchy and select the relevant run. For example, to load the run

from the cov_work/scope/testl directory, double-click cov_work, or select
cov_work and click Open.

Note: In IMC, you can also load and analyze coverage coming from Palladium.
3. Double-click scope, or select scope and click Open.

4. Double-click test1l, or select testl1 and click Load.

The loaded run is shown in Figure 1-30 on page 41.
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Figure 1-30 IMC Window with Loaded Run
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Alternatively, you can load a run by clicking the Load button in the toolbar.

Note: To load a run in batch mode, use the 1oad -run command. For batch mode
commands of IMC, see IMC Command-Line Interface on page 237.

Note: You cannot load more than one run in an IMC session. If a run is loaded and you want
to load another run, then the earlier loaded run is automatically unloaded. If at the time of
loading another run, the detailed analysis pages are open, then at the time of loading another
run, a confirmation message, as shown in Figure 1-31 on page 41 appears to indicate that
loading of run will close all detailed analysis pages.

Figure 1-31 Reloading—Confirming Data Reload

February 2016
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This data change will close all detailed analysis

pages.
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You can click OK to confirm loading or click Cancel to dismiss loading. You can also
selectthe Don’t ask me again (always approve) check box to ensure that your choice
(OK or Cancel) is saved and preserved for reuse in subsequent similar situations.

1.5.1 Reloading Run

To reload an already loaded run:
1. Click the File menu and select Reload.

A dialog box appears, as shown in Figure 1-32 on page 42 to indicate that the data is
already loaded and if you want to continue with reloading the data.

Figure 1-32 Reloading—Confirming Data Reload

Confirm Data Change

The requested data is already loaded.
Do you want to continue?

Don't ask me again (always approve)

|| oK || | Cancel

2. You can:
o Click OK to confirm reloading.
a Click Cancel to dismiss reloading.

Note: You can also select the Don’t ask me again (always approve) check box to
ensure that your choice (OK or Cancel) is saved and preserved for reuse in subsequent
similar situations.

Note: If at the time of reloading, the detailed analysis pages are open, then a
confirmation message, as shown in Figure 1-33 on page 43 appears to indicate that the
run is already loaded and the detailed analysis pages will close when you reload the
data.
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Figure 1-33 Reloading—Confirming Data Reload

Confirm Data Change

1. The requested data is already loaded.

2. This data change will close all detailed analysis
pages.

Do wou want to continue?

Don't ask me again (always approve)

(o] [coneer |

You can click OK to confirm reloading or click Cancel to dismiss reloading.

1.5.2 Unloading Run

To unload a loaded run:
1. Click the File menu and select Unload.
A dialog box appears, as shown in Figure 1-34 on page 43 to confirm if you want to
continue with unloading the data.

Figure 1-34 Unloading—Confirming Data Unload

Unload data

Are you sure you want to unload the data?
Don't ask me again {always approve)

(o] [coneer

2. You can:
o Click OK to confirm unloading.
a Click Cancel to dismiss unloading.

Note: You can also select the Don’t ask me again (always approve) check box to
ensure that your choice (OK or Cancel) is saved and preserved for reuse in subsequent
similar situations.

1.6 Metrics Page

The Metrics page displays the overall grade, overall covered, uncovered, and local grades
for different instances and types of the loaded run. Using the Metrics page, you can identify
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the uncovered items that must be analyzed and targeted to improve coverage numbers. The
Metrics page is shown in Figure 1-35 on page 44.

Figure 1-35 Metrics Page

Tabs for different metrics
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Verification hierarchy tree Details pane

The Metrics page is divided into the following areas:

m Verification Hierarchy Pane

m List tabs Pane

B Details Pane

Note: The maximum number of items that can be selected in a table or a tree is limited to
1000.

1.6.1  Verification Hierarchy Pane

Figure 1-36 on page 45 displays the Verification Hierarchy pane of the Metrics page.
Using the Verification Hierarchy pane, you can navigate through the design hierarchy. The
Verification Hierarchy pane by default, displays the instance hierarchy partially expanded,
and information such as name of the instance or type, overall average grade, and overall
covered grade.
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Figure 1-36 Metrics Page—Verification Hierarchy Pane
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Search bar

The main components of the verification hierarchy pane are:
View Area

Tools & Options

Toqgale Floating
Hide
uick Filter Bar

Search Bar

1.6.1.1 View Area

In the view area, at the top of the pane, an artificial node, Verification Metrics, is displayed.
Below the Verification Metrics node, there are following two nodes:
B Types node—Displays a list of all of the types scored within the design.

B /nstances node—Displays a list of all of the instances scored within the design.

By default, when you load a run, the view area displays the /Instances node expanded, as
shown in Figure 1-37 on page 46.
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Figure 1-37 Instance Node Expanded
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To expand the Types node, click the + symbol next to Types.

The Types node, when expanded, lists all the modules/types in the design.

Types Hierarchy in the case of SystemVerilog Classes

If type-based block coverage is enabled for a class, then the class is also listed in the Types
hierarchy. For more details on enabling coverage, see the ICC User Guide.

Figure 1-38 on page 46 shows a Types node expanded with listed types and classes.

Figure 1-38 Class Listed

[Exx LUNE amE
Average Crade v
4 8 Verification Metrics = 15812% =
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LlSt Of types and Classes P & mypko:E#(32:h00000004.logi... T 50% false
4 mypkg::E#(32'h00000003,byt . [CI_150%  false
T mypkg::F#(32h00000004 logi.. EET] 85.71%  false
Ik mypkg::A I o% false
I 1 mypko::B#(32h00000004 logi . CL__128.57% false =

The type hierarchy has an entry for each of the class for which blocks are scored.

A type name for a class is displayed as:

(DeclarativeScopeName ::| ) {(DeclarativeScopeName ::| ) }className
where:
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B DeclarativeScopeName is the name of the encapsulating container
(package/compilation-unit/class/module/interface/program) in which the class or another
encapsulating container is declared.

B className is the name of the class if the class is not parameterized. If the class is
parameterized, className is the name of its unique specialization.

Note: The trailing separator after each encapsulating container (DeclarativeScopeName)
canbe :: or_ depending on its type. If the encapsulating container is a package or a class,
then : : is used as a separator. Else, an _ is used as a separator.

Consider an example.

module modl
class cl
class c2

endmodule

In this case, the type name for a class c2 will be modl_c1: :c2.

Consider another example.
package P1

class cl
class c2

endpackage
In this case, the type name for a class c2 willbe P1: :cl1::c2.

Note: The similar naming is shown in ASCII as well as HTML reports. In addition, use the
same naming mechanism in the exclude commands. For a few examples, see Excluding All
of the Blocks on page 192.

The value of attribute /s Instantiated indicates if the class is instantiated or not. Possible
values of this attribute are:

B true if the selected item is a class and it is instantiated.
B false if the selected item is a class and it is not instantiated.

B Not applicable if the selected item is a type and not a class.
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Note: By default, the Is Instantiated attribute is not shown in the hierarchy pane. If required,
you can add it to the hierarchy pane. For more details, see Adding Columns on page 64. In
addition, the attribute /s Instantiated will be shown in the reports only if it is part of the view.

UNR Indication in Hierarchy Tree

Sometimes, you might see an icon appearing in the UNR column in the verification hierarchy
pane, as shown in Figure 1-39 on page 48.

Figure 1-39 Items Marked Unreachable by IEV

Name Overall
Average Grade

4 @ verification Metrics CI 149.1%

» & Types T 49.1%

4 T Instances CI149.1%

Items marked unreachable [ 4w =
[ 1 T 41.54%

An icon appears if the listed instance or type includes blocks, expressions, signals, or
assertions that are marked unreachable (UNR) by Incisive Enterprise Verifier (IEV).

Note: The color of the icon and the tooltip indicates if the item was marked as fully
unreachable or partially unreachable.

B Aredcoloricon indicates fully unreachable. This means all the items within that instance
or type are marked unreachable. A fully unreachable icon shows the tooltip as Fully
Unreachable.

B An orange color icon indicates partially unreachable. This means that not all the items
within that instance or type are marked unreachable. A partially unreachable icon shows
the tooltip as Partially Unreachable.

B A totally gray icon indicates unreachable item that is marked excluded. This item was
unreachable and later marked excluded in IMC. Such items shows the tooltip as
Excluded Unreachable.

Note: Similaricons are also seen in the Relative Elements table of List tabs page and the
Metrics tab page.

Figure 1-40 on page 49 shows the attributes related to UNR items.
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Figure 1-40 Attributes Related to UNR Items
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Similar to other attributes, you can also add UNR related attributes in the Verification
Hierarchy pane for analysis. For details on adding attributes, see Adding Columns on
page 64.

Filtering Items in UNR column (Verification Hierarchy Tree)

To apply filters to values in the UNR column:

1. Click in the Filter text box in the UNR column.

A drop-down is displayed with valid filter values, as shown in Figure 1-41 on page 49.

Figure 1-41 Filtering Values in UNR Column

] Excluded Unreachables T 149.1%

Click in this box to show drop-down list
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T 149.1%
49.1%

. @ CIT141.94%
Filter (Applies the filter): \

Cancel (Cancels your selection)

2. Select an appropriate value from the list. You can select any of the following values:

Q Excluded Unreachables—To show only the items that were unreachable and were
later marked excluded in IMC.

a Fully Unreachable—To show only the items that were marked fully unreachable by
IEV.

Q Partially Unreachable —To show only the items that were marked partially
unreachable by IEV.

February 2016 49 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

0 None—To show the items that are not marked as either fully unreachable or partially
unreachable.

You can also select multiple values by holding the Ctr1 key.

For example, to show only the items that were marked partially unreachable, select
Partially Unreachable from the list.

3. Click the Filter icon to confirm the filtering action.

Figure 1-42 on page 50 shows the filtered results.

Figure 1-42 Filtered Values in UNR Column

Items that mee
filter criteria

The filtered hierarchy tree shows following kinds of items:
B Items that meet the filter criteria. These items are shown as regular items.

B Itemsthat partially meet the filter criteria. These items are shown as partially transparent.
These are the items that do not meet the filter criteria completely, but appear because of
their children.

Note: The items that do not meet the filter criteria are removed from the hierarchy tree.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.

1.6.1.2 Tools & Options

The Tools & Options is a double arrow button which when clicked shows the options that
allows you to add or remove columns in the view area, show or hide the search bar, and so on.

Figure 1-43 on page 51 displays the Tools & Options button.
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Figure 1-43 Tools & Options
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When you click the Tools & Options button, additional buttons are displayed in the pane, as
shown in Figure 1-44 on page 51.

Figure 1-44 Tools & Options
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The Tools & Options has following options:

m Filter Table—To apply quick filter, advanced filter, and show hide quick filter bar. For more
details, see Filtering Table Data on page 66.

m Clear Filters—To remove filters from all fields.

m Collapse All—To collapse the instance hierarchy tree and show only the Verification
Metrics node.

B Show Search Bar—To show or hide the Search Bar shown at the bottom of the
verification hierarchy pane.
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m Export to csv file —To export the metrics tree to the CSV file.
m Fit Columns to Size—To resize the width of the columns to its original default size.
B Select Attributes—To add or remove columns.

Note: Earlier, there was an option Expand All, which allowed expanding the instance
hierarchy tree. However, IMC now allows loading unlimited number of entities to the tree, and
therefore, it is unrealistic to allow expand all on trees as it can cause scalability issues.

1.6.1.3 Toggle Floating

Figure 1-45 on page 52 displays the Toggle floating icon that appears on the title bar of
different panes in IMC.

Figure 1-45 Toggle Floating
Toggle floating (click to detach the pane)
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The Toggle floating icon is used to detach the pane from the view area and move itto a new
location.

Note: You can also detach a pane by clicking on the title bar of the pane and then with the
left-mouse button pressed, moving it to a new location.

After you click Toggle floating icon, the pane is detached, as shown in Figure 1-46 on
page 53.
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Figure 1-46 Toggle Floating (Detached Pane)
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The above figure shows the Verification Hierarchy pane detached. You can attach it back
to the location from where it was detached by clicking the Toggle floating icon in the title bar
of the pane.

Note: You can also restore the detached pane back to its original location by selecting
Restore Current Layout option in the View menu.

Note: The Restore Current Layout option sets the default layout for all the panes in all the
opened views.

1.6.1.4 Hide

Figure 1-47 on page 54 displays the Hide icon that appears on the title bar of different panes
in IMC.
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Figure 1-47 Hide
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The Hide icon is used to hide the pane. For example, to hide the Verification Hierarchy
pane, click the Hide icon in the title bar of the Verification Hierarchy pane.

Figure 1-48 on page 54 shows the IMC screen with the hidden pane.

Figure 1-48 Toggle Auto-hide (Hidden Pane)

Metrics
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Showing 1 items
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Col ‘Name l’v’a\ue |
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home/ruchika

Z Messages

«—Pane hidden

The above figure shows the Verification Hierarchy pane hidden. You can click the tab to
restore the hidden pane to its original location.
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Note: You can also restore the hidden pane to its original location by selecting Restore
Current Layout option in the View menu.

Note: The Restore Current Layout option sets the default layout for all the panes in all the

opened views.

/ Important

You can double-click on the title bar of a pane to maximize the pane.

1.6.1.5 Quick Filter Bar

Figure 1-49 on page 55 displays the quick filter bar shown at the top of the verification
hierarchy pane of the Metrics page. The quick filter bar helps you to filter the verification
hierarchy pane based on the filter criteria.

Figure 1-49 Verification Hierarchy Pane—Quick Filter Bar

Quick Filter bar

MName

4 1 Verification Metrics
b 3 Tvpes
4 T Instances
4 i dtmf_recvr. - core
{F TEST_CONTROL_INST
Ik ROM_512x16_INST
b {IF RAM_128x16_TEST_INST
b {F RAM_256x16 TEST_INST

m—
=T 63.38%
B 63.52%
B 63.25%

B0 63.25% *

=1 58.33%
== 90%

ET641%
B 53.13%

5752 /1.1

2876 /5.
2876 /5.
2876 /5.
7r12(5.]
9/10(9
68 /118
53/136

For example, to filter the verification hierarchy tree to show items for which Overall Average
Grade is more than 65, specify >65 in the filter row and press Enter. After you press Enter,
the verification hierarchy tree is filtered, as shown in Figure 1-50 on page 55.

Figure 1-50 Verification Hierarchy Pane—Filtered

ltems that partially
meet filter criteria

e [INE IName
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ample_mux

—T] 90%

== 85 09%*&
=11 68.94% 169 (

B 66.67%
T 92.76%

=1 75.77%

The filtered hierarchy tree shows following kinds of items:
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B Itemsthat partially meet the filter criteria. These items are shown as partially transparent.
These are the items that do not meet the filter criteria completely, but appear because of
their children.

Note: The items that do not meet the filter criteria are removed from the hierarchy tree.

IMC also enables you to apply advanced filters. For more details, see Advanced Filtering on
page 70.

1.6.1.6 Search Bar
Figure 1-51 on page 56 displays the search bar shown at the bottom of the verification

hierarchy pane of the Metrics page. The search bar helps you to quickly navigate through the
instances or types that meet the specified search criteria.

Figure 1-51 Verification Hierarchy Pane—Search Bar

Search attribute selection Search value Search status

| i’!, Ay [~] [~ [~] LINEE Showing 19 items I

Search operator Navigat?on keys

To navigate through the instance hierarchy based on a specified search criteria:

1. Select the attribute on which the search must be performed by clicking the search
attribute selection drop-down. For example, to quickly navigate through the design
hierarchy for instances where overall local grade is <50, select Overall Local Grade
from the search attribute selection drop-down.

Figure 1-52 on page 56 shows the search bar with Overall Local Grade selected.
Figure 1-52 Verification Hierarchy Pane—Search Bar (Attribute Selected)

‘i’iO\Jerall Local Grade[~] == [~] + [+ Showing 19 items |

Search attribute specified as Overall Local Grade

2. Specify the search operator. For example, to set the criteria as Overall Local Grade
<50, select < from the search operator drop-down.

Figure 1-53 on page 57 shows the search bar with search operator specified as <.
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Figure 1-53 Verification Hierarchy Pane—Search Bar (Operator Selected)

r&i overall Local Grade[=] [=,  [[~] 1 [ Showing 19 items |

Search operator specified as <

3. Specify the search value and press Enter. For example, to set the criteria as Overall
Local Grade <50, specify the value as 50 in the text box and press Enter.

Figure 1-54 on page 57 shows the search bar with search value specified as 50.

Figure 1-54 Verification Hierarchy Pane—Search Bar (Value Specified)

ki Overall Local G...[~] |= [-] 50 N Showing 29 items |

Search value specified as 50

After specifying the search value, when you press the Enter key, the instance that meets
the specified search criteria gets selected in the instance hierarchy, as shown in
Figure 1-55 on page 57.

Figure 1-55 Verification Hierarchy Pane

Item with Overall Local Grade < 50

B U Name Overall Overall c
Local Grade Average Crade Cy
4 8 Verification Metrics E==163.38% 5
4 JF Tvpes E=163.52% 2
& dtmf_recur_core Er1531% B 53.1% 1
4k test_contral E=158.33% E=158.33% 7
& rom_512x16 =T 30% =T 30% 9
- F ram_128x16 test CT1431% CT1431% 2
& ram_128x16 E==18509% [E==18509% 4
4k ram_256x16 test CT1357.51% [CIT_137.31% 2
& ram_256x16 E=T16894% [EEL16894% 2
4k tdsp_ds_cs E=T66.657% [E=T166.67% 3
ik data_sample_mux =l 52 76% Sl 92.76% 7
4 digit_reg CT135.51% [T _13551% 3
b & results_conv [ 1757% I 1751% 3
4 tdsp_data_mux = 52% = 52% 5
» i tdsp_core 1 53.26% ¢ [ 53.26% * 5[]
[ O]
i Overall Local G... - | = ~ |50 1 [+ Shawing 45 items
Next match

4. To navigate directly to the next instance that meets the search criteria, click the Next
Match arrow key.

Similarly, you can quickly navigate to other instances, and also specify a different search
criteria, as required.
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1.6.2 List tabs Pane
Figure 1-56 on page 58 displays the List tabs pane of the Metrics page. The List tabs pane
has different tab pages to list relative elements, covergroups, FSMs, covergroup items, and

assertions within the instance or type selected in the Verification Hierarchy pane of the
Metrics page.

Figure 1-56 List tabs Pane

Name of the selected item Tab pages

 Relative Elements & = % P KD.E - ShOWS IISt Of tab pages

" «——Tools & Options

& SPILINST =1 75.5% =
F MULT 32 INST =T 52.54%
I ACCUM_STAT INST T 147.25%
I ALU_32_INST =T 69.17%
4l PORT_BUS_MACH_INST T 117.91% =

The List tabs pane has the following components:

B Tab pages to list relative elements, covergroups, FSMs, covergroup items, and
assertions

m Tools & Options to add columns, remove columns, show/hide search bar, unfilter data,
and unsort data

B Recursive check box to display or hide all objects within the selected instance

Note: When you select the recursive check box, an additional column is added to the
table to display the enclosing entity for the listed items.

1.6.2.1 Tab pages

Using the different tab pages, you can list relative elements, covergroups, FSMs, covergroup
items, and assertions within an instance or type selected in the Verification Hierarchy pane
of the Metrics page. By default, the Relative Elements tab page is displayed, as shown in
Figure 1-56 on page 58.

To view a list of assertions within instance TDSP_CORE_INST:
1. Select TDSP_CORE_INST in the verification hierarchy pane.
2. Click the Assertions tab in the List tabs pane.

Figure 1-57 on page 59 lists the assertions in the instance TDSP_CORE_INST.

February 2016 58 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Figure 1-57 List tabs—Assertions

= e
% 1/
Lt
% 1/
% 1/

List of assertions

Similarly, you can list covergroups, covergroup items, FSMs, toggles, and child instances for
the selected instance or type.

Note: By default, the List tabs pane of the Metrics page shows Relative Elements, Cover
groups, Items, FSMs, Assertions, and Toggle tab pages. If the configuration option Show
extend metrics tree is set, then only Relative Elements, Bins, and Toggle tab pages are
shown in the List tabs pane. For more details on this option, see Configuring Appearance

Options on page 80.

1.6.2.2 Tools & Options

The Tools & Options is a double arrow button which when clicked shows the options that
allows you to add or remove columns in the view area, show or hide the search bar, and so on.

When you click the Tools & Options button, following additional buttons are displayed in the
pane:

m Filter Table —To apply quick filter, advanced filter, and show hide quick filter bar. For more
details, see Filtering Table Data on page 66.

m Clear Filters—To remove filters from all fields.

B Return table to original order—To remove the sortings that were applied and show
content in original order.

m Show Search Bar—To show or hide the Search Bar shown at the bottom of the pane.

m Export to csv file —To export the table data to the CSV file.

m Fit Columns to Size—To resize the width of the columns to its original default size.

B Select Attributes—To add or remove columns.
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1.6.3 Details Pane

The Details pane shows additional information, such as the metrics scored, attributes, and
source, for the item last selected in the Verification Hierarchy pane or the List tabs pane
of the Metrics page. The Details pane has the following tabs:

B Metrics
m Attributes

m Source

1.6.3.1 Metrics

The Metrics tab displays the overall average grade, overall covered, and overall local covered
details for each metric type relevant to the instance or type selected in the verification
hierarchy pane. Figure 1-58 on page 60 displays the Metrics tab for instance SPI_INST.

Figure 1-58 Details Pane—Metrics

Metrics Source Attributes 4FBE
o Ui Name Overall Overall

4 £ Overall E=755%  95/118..)
E==182.04% 73/851(
E=T93.1% 27/291(
E=I16667% 8/121(6
E=T186.36% 38/44(
=1 77.78% 16/24 (
E=I16667% 6/9 (66
E=T166.57% 6/9 (66
0/ (n/a) |

Metrics details

No covergroups within SPT_INST

The value n/a for a metric type indicates that either the metric was not scored for that
instance or type, or items corresponding to that metric type were not included in the selected
instance or type. For example, n/a corresponding to CoverGroup in Figure 1-58 on page 60
indicates that either there were no covergroups in instance SPI__INST, or covergroup
coverage was not scored for SPT__INST.

1.6.3.2 Attributes

The Attributes tab displays the characteristics recorded for the item selected in the
Verification Hierarchy pane or the List tabs pane of the Metrics page. Figure 1-59 on
page 61 displays the Attributes tab for an assertion.
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Figure 1-59 Details Pane—Attributes
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Attributes of selected item

The attributes listed on the Attributes tab varies based on the selection made in the
Verification Hierarchy pane or the List tabs pane of the Metrics page.

For more details on attributes associated with each item, see List of Attributes on page 419.

1.6.3.3 Source

The Source tab displays the actual source code for the item selected in verification
hierarchy pane or the List tabs pane of the Metrics page. Figure 1-60 on page 61 displays
the Source tab for a assertion.

Figure 1-60 Details Pane—Source

Metrics ‘S(;;n.'ce‘ “Attr\l;.vut.és 4 b IE: CI|Ck tO C|Ose
f recwr_core testlv = dtmf_recvr_corew B—p—g—— ‘t b

296 spi SPI_INST( = a tab page

297 spi_clk(spi_clk),

298 .m_spi_clkim_spi_clk),

Sou rce Code Pii00  spifslspifs)

300 .spi_data(spi_data),

301 .clk(spi__clk),
302 reset(raset),
303 .read(r=ad_spi), =
] O]
Search bar —plis Cistch case

The Source tab also displays the source of previously accessed items for easy access in
different tabs. You can close the tab pages that show the source of previously accessed items
by clicking the cross (X) symbol next to source file name. Using the search bar on the Source
tab, you can quickly search for a specific text in the source code.

You can also right-click anywhere in the source code and select any of the following options:
m Copy —To copy the selected text.
m Copy Path—To copy full path of the source file to the system clipboard.
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m Openin editor—To open the source file in the editor specified in the Configuration dialog
box. For more details, see Configuring General Options on page 79.

Note: In IMC GUI, the Source tab can also show the source code from the compressed files
provided the following is true:

B The compressed files are of extensions .gz or . Z.
m Each compressed file contains only one file.

m Compressed files are used at the time of coverage data generation.

/ Important

Currently, the batch mode of IMC cannot read the compressed files, and therefore,
the Source Code column of the report of entities from the compressed files will be
blank. This is also applicable for reports generated from GUI. The Source Code
column of reports generated from GUI will be blank for entities from the compressed
files.

Note: If there is a change in the source code, after the generation of coverage model file,
then while navigating in IMC GUI (when you happen to select the instance or type whose
underlying source code has changed), a warning appears, as shown in Figure 1-61 on
page 62 to indicate that the source file is newer than the model file.

Figure 1-61 Warning to Indicate Change in Source Code

Outdated model

Selectto tum off showing | Tl e
this message again while Dion't ask me again (always approve)
navigating in IMC GUI [ox ]

In addition, the Source tab shows an additional tab page indicating out of sync, as shown in
Figure 1-62 on page 63.
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Figure 1-62 Additional Tab Page for Source Out of Sync
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The text (out of sync) along with the source file name indicates that the source code of
this file was changed after the generation of the coverage model file.

This helps the users to identify the source files that changed after the generation of coverage

data.

Performing a Search on the Source Code

Figure 1-63 on page 63 displays the search bar available on the Source tab.

To quickly search for a specific text, type the search text in the text box. For example, type

property in the text box.

As you type the text in the text box, the text gets highlighted in the source code.

Figure 1-63 Details Pane—Search Bar

Metrics  Source  Atrbutes 4 b@E|
re_testl.wv x dtmf_recvr_core.w x spi.v.gz 4 »E
187 =
188 T 5 T
189 T
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[=]
D]
Search bar —» B property ? DMatchC@\e
. Perform case-sensitive search
Navigation keys ~ Highlight All
You can:
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B Use the Up and Down arrow keys to go to previous or next match.

m Click the Highlight All icon to highlight all occurrences of the search text in the source
code.

B Selectthe Match Case check box to perform a search with the specified capitalization.
For example, if you specify search text as t_bit, IMC will not search for t_Bit or
t_BIT.

Note: The search applies to all open source files.

1.7 Managing Table Columns

You can resize, reorder, remove columns, and sort table data in different tables displayed in
IMC GUIL.

1.7.1  Resizing Columns

To resize a column, drag a separator in the header to a new location.

1.7.2 Reordering Columns

To reorder columns, drag the column header to its new location.

1.7.3  Sorting Column’s Values
To sort on a column’s values, click its column header. Click again to reverse the order.

Note: You can unsort table data by selecting Unsort Data from the Tools & Options
drop-down.

1.7.4 Removing Columns

To remove a column, right-click the column header and select Remove Attribute.

Note: You can also remove columns using the Attribute Selector dialog box. For more
details, see Adding Columns on page 64.

1.7.5 Adding Columns

To add new columns:
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1. Click the Tools and Options button and select Select Attributes.

Note: You can also right-click any of the column header in the table, and select Select
Attributes from the pop-up menu.

2. The Attribute Selector dialog box opens, as shown in Figure 1-64 on page 65. Select
the attributes you want to display, and click Add.

Figure 1-64 Attribute Selector

List of all attributes List of currently shown attributes

=] Attribute Selector =

Y Y
All Attributes Selected Attributes
Col # |Mame & 0 P R I S (%
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Arc Local Grade
Arc Local Total
Arc Local Total ...
Arc Local Total ... [ Remove sl |
Arc Local Unca...
Arc Total

Arc Total Weig...

Arc Total Weig... =

‘ oK H Apply H Cancel ‘

In the Attribute Selector dialog box, you can add, remove, or define the placement of
different attributes to be shown. The following buttons are available on this dialog box to
perform these actions:

Add—To add the selected attribute

Top—To move the selected attribute to the top of the list
Up—To move the selected attribute one step up in the list
Down—To move the selected attribute one step down in the list
Bottom—To move the selected attribute to the bottom of the list

Remove—To remove the selected attribute

Remove All—To remove all attributes present in the Selected Attributes list box.

Note: The attributes shown gray (Exclusion Rule Type and Name) cannot be removed and
you cannot perform any of the above actions on these attributes.
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Note: The movement of attributes due to actions, such as Top and Up applies only on
attributes that are shown in black. As a result, when moving attributes using Top and Up
buttons, the movement stops below the attributes Exclusion Rule Type and Name.

After you make required selections, the selected attributes are displayed in the table.

Note: Alternatively, you can open the Attribute Selector by right-clicking the column header
and selecting Select Attributes.

1.8 Filtering Table Data

You can filter the data in tables to display only the required items. The row below the column
header is the quick filter bar, which allows you to add the filtering criteria, as shown in

Figure 1-65 on page 66.

Figure 1-65 Filtering Data

:_. | dimf rec e =B
¥ Relative Elements. B & % P © 4r @
+| Recursive

Add fl|tel’lng ok i Name Overall Average Grade
4..

criteria

I SPIINST =T 75.5% =
I MULT_32_INST == 92.64%
{IF ACCUM_STAT INST T 147.25%
I ALU_32_INST = 69.17%
4l PORT_BUS MACH_INST C——117.91%
{I DATA_BUS_MACH_INST =1 57.93%

This section covers the following topics:

m Filtering Textual Values on page 66

m Filtering Numerical Values on page 67

m Filtering Values in Ex Column on page 68
[

Advanced Filtering on page 70

1.8.1  Filtering Textual Values

To filter textual values, specify the search string as any of the following:

B -~ value tofilter table data to show data that match the specified value. For example,
~trans in Name column will show data where trans appears in the Name.
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B !~ value to filter table data to show data that do not match the specified value. For
example, ! ~trans in Name column will show data where trans does not appears in
the Name.

Note: The default operator is ~.

B one_of valuel,value2,valuen to filter table data to show data that matches the
comma separated values specified along with the one_of operator. For example,
one_of regs,dgb in Name column will show data where Name is either regs or dgb.

For example, to filter the list of instances to display instances that include tdsp in instance

names, specify tdsp in the filter text box, as shown in Figure 1-66 on page 67, and press
Enter.

Figure 1-66 Filter Textual Values

Specify tdsp and

press Ente r\ -
B UNE Name Owverall Average Grade
tdsp x =

TDSP_CORE_MACH_INST =T 55 19%
TDSP_CORE_GLUE_INST =T 75.77%
TDSP_CORE_INST =T 64 89% *
TDSP_MUX = 52%
TDSP_D5_CS_INST =11 66 67%

Notice that the list now displays only the instances that include tdsp in the instance name.

1.8.2  Filtering Numerical Values

To filter numerical values, specify the search string as any of the following:

== value to filter values that are equal to the specified value

= value to filter values that are not equal to the specified value

> value to filter values that are greater than the specified value

>= value to filter values that are greater than or equal to the specified value

< value to filter values that are less than the specified value

<= value to filter values that are less than or equal to the specified value

Note: The default operator is ==.

For example, tofilter tdsp instances where the overall average grade is more than 60, specify
>60 in the filter text box, as shown in Figure 1-67 on page 68, and press Enter.
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Figure 1-67 Filter Numerical Values

Specify >60 and press Enter

B 2000 [Name 4 Overgliverage Grade

tdsp ®x =60 »
TDSP_DS_CS_INST =T 66.67%
TDSP_CORE_INST == 64 89% *
TDSP_CORE_GLUE_INST =1 75.77%
TDSP_CORE_MACH_INST =11 85.19%

The only instances listed now are the ones with a overall average grade greater than 60. In
addition, notice that if multiple filters are applied, then the result is the intersection of matches.
In this case, only instances that include tdsp in the instance name with an overall grade of
more than 60 are listed.

1.8.3  Filtering Values in Ex Column

To apply filters to values in the Ex column:
1. Click in the Filter text box in the Ex column.

A drop-down is displayed with valid filter values, as shown in Figure 1-68 on page 68.

Figure 1-68 Filtering Values in Ex Column

Click in this box to show drop-down lis

[%] Analysis Smart (1]
(%] Analysis Smart Indirect 5
[® analysis Time
[ analysis Ungradable
5 Dirty Children o &1
] Dirty Self 75 R
Mon excludable 76 =2
MNone

8 simulation Time
&7 Ungradable

Valid values

Filter (Applies the filter) Cancel (Cancels your selection)

2. Select an appropriate value from the list. You can select any of the following values:

O Analysis Smart—To show only the items that were marked smart excluded at the
time of analysis.

Q Analysis Smart Indirect—To show only the items that were implicitly marked
excluded because they were connected to the item that was smart excluded at the
time of analysis.
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Q Analysis Time—To show only the items that were marked excluded at the time of
analysis.

Q Analysis Ungradable —To show only the items that were marked Analysis
Ungradable.

a Dirty Children—To show only the parent entities that have children with orphan
rules.

Dirty Self—To show only the entities with orphan rules.
Non excludable—To show only the items that cannot be marked excluded.

None—To not apply any filter.

0O U 0O O

Simulation Time—To show only the items that were marked excluded at the time of
simulation run.

Q Expression Ungradable —To show only the expressions that were marked
ungradable by the simulator.

O Toggle Ungradable —To show only the toggles that were marked ungradable by the
simulator.

Q Ungradable —To show only the items that were marked ungradable by the simulator.

Note: A goal of 0 is automatically assigned to ungradable items and these items are
ignored in coverage grading.

For more details on the above options, see Refining Metrics Data on page 167.

You can also select multiple values by holding the ctr1 key. For example, to show only
the items which were marked exclude during simulation run, select Simulation Time
from the list.

3. Click the Filter icon to confirm the filtering action.

After applying the filter, only the items that were marked exclude at the simulation time
are shown in the table, as shown in Figure 1-69 on page 69.

Figure 1-69 Filtered Values in Ex Column

Filtered values

Similarly, you can apply more filters based on your requirements.
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1.8.4 Advanced Filtering

The advanced filtering feature enables you to add a complex filter to a table or to tree table.

It is useful when you want to apply more than one filter on the same attribute using AND or
OR relationship and also useful in situations where you want to apply filters on attributes that
are not displayed in the table at that time.

1.8.4.1 Displaying the Advanced Filter Bar

By default, the Quick filter bar is displayed in the different panes of IMC.

To apply advanced filters, you need to first open the Advanced filter bar. For this, perform the
following steps:

1. Click the Tools & Options double arrow button. This will show additional buttons in the
pane.

2. Now click the Filter table drop-down and select Advanced Filter Bar option, as shown
in Figure 1-70 on page 70.

Figure 1-70 Advanced Filter

Y -nt Mo

[Ex LG IName Overall + Quick Filter Bar
Average g &
Advanced Filter Bar
4 @ verfication Metrics mamam|| _ Hide Filrer Bar E
b HE Types E=I163.52% 2876/5. [N
4 8L Instances =T 63.25% 2876/5.. N
4 dtmf _recur_core =1 63.25% * 2876 /5. S

TEST_CONTROL_INST B 58.33%  7/12 (5.

This will hide the Quick filter bar and show the Advanced filter bar.

Figure 1-71 on page 71 shows the Advanced filter bar.
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Figure 1-71 Advanced Filter Bar
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1.8.4.2 Applying Advanced Filters

After displaying the Advanced filter bar, you can add complex filters, as required.

For example, you want to apply filter such that:
B Assertion Status Grade is >55 and <70, or

B Assertion Failed >1.

Figure 1-72 on page 71 shows the Advanced filter bar with required values.

Figure 1-72 Advanced Filter Example

E: Verification Hierarchy

Y-L! B me

Assertion Status Grade - ||= z AND - x| |+
Assertion Status Grade - | = - AND - x [+
Assertion Failed v ||= z AND - x |+

© apply ¥ Clear
Click to apply filter
Click the Filter button to apply the filter.

Figure 1-73 on page 72 shows the Verification hierarchy filtered based on the defined filter.
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Figure 1-73 Advanced Filter Example
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Verification hierarchy filtered based on defined filters

Similarly, you can apply more filters based on your requirements.

1.9 Defining and Organizing Views

IMC allows you to define views such that you include only the attributes of your interest. You
can also apply sorting and filtering on tables as per your requirement and save it as a view.

Note: After you save a view, it is available (listed in the Views drop-down) for all the analysis
pages of same type. However, it is not applied automatically when you launch a new analysis
page until you set the view as the default view. For example, you remove attributes, or add
attributes on a block analysis page of an instance and save it as a view. When you open the
block analysis page for another instance or type, then the saved view will be listed in the
available views but it will not be set automatically. In case, you want a particular view to be
used as the default view when you open a new analysis page, set that view as the default

view.

This section covers the following topics:
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1.9.1 Defining Views

For example, you can define a view named MyView such that:
m It shows only the Overall Average Grade in the Verification Hierarchy pane.

For this, you can remove the columns other than Overall Average Grade by
right-clicking the column header and selecting Remove Attribute. For more details on
removing columns, see Removing Columns on page 64.

B It shows only the instances that include test in the instance name.

For this, you can filter the data in the Relative Elements table to show only the
instances that include test in the instance name. For more details on filtering, see

Filtering Table Data on page 66.

After defining a view you must save it so that is available to you in later IMC runs.

1.9.2 Saving Views

To save a view:
1. Click the All_Metrics drop-down in the Views toolbar.
2. Select Save As View from the drop-down menu.

The Save As View dialog box is displayed, as shown in Figure 1-74 on page 73.

Figure 1-74 Save View

View Name

|| 0K || Cancel |

3. Specify the name of the view and click OK. For example, to save the view as MyView,
specify MyView in the text box and click OK.

The view is created and listed, as shown in Figure 1-75 on page 74.
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Figure 1-75 Saved View

EM lew -
Save View...

Sawve As View...
Set As Default
Manage Views
[ &1_Metrics
[l metrics_Detailed
[ Metrics_Code
[l metrics_Block
[ Metrics_Expression
[l metrics_Toggle
[ Metrics_FSM
[l metrics_Functional
[ Metrics_CoverGroup
[l metrics_Assertion
[m Exclucied
[ covered
[@ Uncovered
[l metrics_Formal
[ Metrics_Formal_Sim_aAssertion
. . [ unR
Saved view listed here ——potas wuiew

The views are stored as an XML file in a directory named . imc/PageViews. The default
location is ~/ . imc/PageViews. The views you save are available in the next IMC run. As a
result, it saves your time as you do not need to create views in each IMC invocation.

Note: Itis possible to share IMC views between users. Views can be generated by one user
and his/her . imc directory can then be copied to the PROJECT area. Environment variable
IMC_PAGE_VIEWS_DIR can be set to the directory containing UserDefinedPage Views file
and all users that have the variable will be able to use the views that were created.

1.9.3 Deleting Views

To delete a view:
1. Click the drop-down in the Views toolbar.
2. Select Manage Views from the drop-down menu.

The Manage Views dialog box is displayed, as shown in Figure 1-76 on page 74.

Figure 1-76 Manage Views

(=] Manage Views x|

[IL. Mywliew

[i& view_till_end_aug

| Create Folder |

‘ oK H Cancel ‘
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3. Select the view you want to delete and click Delete.
4. Click OK.

The selected view is then deleted from the list of views.

1.9.4 Renaming Views

To rename a view:
1. Click the drop-down in the Views toolbar.
2. Select Manage Views from the drop-down menu.

3. Selectthe view you want to rename and click Rename. For example, select My View and
click Rename.

The Rename dialog box is displayed.
4. Specify the new name for the view and click OK.

The new name shows in the Manage Views dialog box.
5. Click OK.

1.9.5 Setting a Default View

Using IMC, you can set a particular view as the default view. The view that you set as the
default view in one of the IMC runs is automatically set in subsequent IMC runs.

For example, you set My_tests_view as the default view and exit out of IMC. Later, when
you again launch IMC, by default, My_tests_view will already be set.

You can set a view as the default view using any of the following methods:

B From the All_Metrics drop-down in the Views toolbar

m From the Manage Views Dialog Box

1.9.5.1 From the All_Metrics drop-down in the Views toolbar

To set a view as the default view:

1. Launch the view that you want to set as the default view. For this, select that view from
the drop-down in the Views toolbar.
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2. Afterthe view is launched, select Set as Defaultfrom the All_Metrics drop-down in the
Views toolbar.

This will set the selected view as the default view.

1.9.5.2 From the Manage Views Dialog Box

To set a view as the default view:
1. Click the drop-down in the Views toolbar.
2. Select Manage Views from the drop-down menu.

The Manage Views dialog box is displayed, as shown in Figure 1-77 on page 76.

Figure 1-77 Manage Views (Set Default View)

|\:| Manage Views x

[E [

view_till_end_aug

‘ Create Folder ‘

| oK || Cancel |

3. Select the view that you want to set as the default view.
4. Click the Set As Default button.
5. Click OK.

This will set the selected view as the default view.

1.9.6 Organizing Views Under Different Folders

Using IMC, you can organize views under different folders. By default, all the views are listed
at one level. In the case of multiple views, it is difficult to find the required view. You can create
separate folders and organize your views in different folders.

To organize views in different folders:
1. Click the drop-down in the Views toolbar.
2. Select Manage Views from the drop-down menu.

The Manage Views dialog box is displayed.
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3. Click Create Folder.
The Create Folder dialog box is displayed.
4. Specify the name of the folder in the text box and click OK.
The folder is created and shown in the Manage Views dialog box.

5. You can now move views to the folder. Select the view you want to move. Drag the view
and drop it in the required folder.

6. Click OK to close the Manage Views dialog box.

1.10 Exporting Metrics Tree to a CSV File

To export metrics tree to a CSV file, perform the following steps:

1. Click the Tools and Options double arrow, as shown in Figure 1-78 on page 77.

Figure 1-78 Export to CSV File

[ |G [Name Owerall

Tools & Options
4 @ verffication Metrics =1 63.38%
» & Types B 6352%
4 8L Instances =1 63.25%
4 i dtmf_recwr_core E=16325%

TEST_CONTROL INST =1 58.35%
ROM_512x16_INST = 90%

2. Select Export data to csv file from list of advanced buttons, as shown in Figure 1-79
on page 77.

Figure 1-79 Export to CSV File

Export data to CSV

Y- o EE|me
[Ex i IName Overall
Average Grade 4
4 @ verffication Metrics =T 63.38%
» & Types = 63.52%
4 8L Instances = 63.25%
4 i dtmf_recvr. - core =T 63.25% A

TEST_CONTROL_INST B 58.33%

3. The Export to csv file dialog box appears, as shown in Figure 1-80 on page 78.
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Figure 1-80 Export to CSV File

Export to csv file

File path: fhomefruchikasf20-05-2015_03~26~41.csv{ Browse... |
Depth:
@ All levels

i Up to level

Report details:
Feport bins

| @ oK | Cancel |

4. In the File path field, you can specify the location and name of the file where the
exported file must be saved. By default, it shows the location from which IMC was invoked
and the file name is shown as <timestamp>.csv. You can change it, as required.

5. Next, specify the levels of hierarchy that must be exported to CSV file. You can select any
of the following:

a Alllevels — To export all the levels of hierarchy. By default, this option is selected.

O Up to level — To specify the number of levels to be exported. By default, 6 is
specified in this field. You can increase or decrease the levels, as required.

6. Toinclude cover bins in the CSV file, select the Report bins check box.
7. Click OK.

After you click OK, the metrics tree is exported to the CSV file at the specified location.

Note: The data included in the exported CSV file is based on the view selected at the time
of generating the report and also the filters, grouping, and sorting applied at the time of
exporting the CSV.

Note: If an attribute’s value is n/a in GUI, then it is taken as an empty string in the exported
CSV file.

You can also export the metrics tree from the command-line interface of IMC. For more
details, see Exporting Metrics Data to CSV File.

1.11 Configuring Configurable ltems

The Configuration dialog box allows you to configure general options and options related to
appearance, refinement, and message logs.
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You can invoke the Configuration dialog box by selecting Configuration from the View
menu.

Figure 1-81 on page 79 displays the Configuration dialog box.

Figure 1-81 Configuration

: Configuration |

Jgeneral
List of Categories ) Appearance

J Refinemant
J Messages Bundling 7| Browser
J Formal Analysis
o Merge iz Abort execution upon error
J Parallel Merge
J Rank % Aggregation timeout (in GUI, measured in seconds) 180
'-LJ Feport Unigue

% Source Editor Jusr/bin/emacs

13 Restore Defaults |

| © oK | Cancel |

Click to restore default values

You can click any of the categories in the left pane and its related options are shown in the
right pane of the Configuration dialog box.

Note: For the numeric fields in the Configuration dialog box, there is a valid range of values
that can be specified. In case you specify a value outside the range of valid values, the field
becomes red to indicate that an invalid value is being added and tool by default, assigns the
default value for that particular field to it.

Note: You can also configure items in the command line interface of IMC using the config
command. For more details, see Configuring Configurable Items on page 252.

1.11.1 Configuring General Options

When you invoke the Configuration dialog box, the General options are shown by default.

The General category shows the following option:

m  Source Editor —To specify an alternate source editor for opening source files. By default,
emacs is used as the source editor for opening source files.

Note: Unlike emacs and gvim, the vim editor does not open a new terminal. As a result,
if you want to use vim as the source editor, specify xterm -e /usr/bin/vimin the
Source Editor field.
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B Browser—To specify the path of the HTML browser. For example, you can specify the
path as: /usr/bin/firefox.

B Abort execution upon error — By default, this check box is not selected. This indicates
that execution is not aborted even if a command in the TCL file specified with the -exec
option fails. When this check box is selected, then if any of the commands in this TCL file
specified with the -exec option fails, the tool terminates without executing the remaining
commands.

B Aggregation timeout (In GUI, measured in seconds)— To specify the aggregation
timeout limit. By default, 180 seconds is specified. This indicates the aggregation
calculation stops after 180 seconds. You can modify this limit, as required.

1.11.2 Configuring Appearance Options

To view and configure appearance related options, click Appearance in the left pane in the
Configuration dialog box.

Figure 1-82 on page 80 displays the Configuration dialog box with appearance related
options.

Figure 1-82 Configuration -- Appearance Options

: Configuration

8 @ [¢] Show toolbar text
J Refinemnant

J Messages Bundling
J Formal Analysis

J Merge & Expand all filtered nodes in tree
J Parallel Merge
J Rank & Show cell suffix
LJ Feport Unigue

€ Float precision 2

Full expression in column header
Control scoring expression indication

e Show extend metrics tree

| € Restore Defaults |

| @ oK | Cancel |

The Appearance category shows the following options:

m Show toolbartext—To enable or disable showing of text in the toolbar. By default, in each
toolbar, just below the icon button, text is also written. To hide the text that appear below
the icon buttons on toolbar, clear the Show toolbar text check box.

February 2016 80 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Float precision —To specify the maximum number of decimal places that you want to see
in the attributes that show values as decimals. By default, you see values with maximum
2 decimal places. You can increase or decrease the precision, as required. Valid range
of values is 0 to 10. In case you specify a value outside the range of valid values, tool by
default, assign the default value (which in this case is 2) to it.

Expand all filtered nodes in tree —To enable or disable expanding of filtered nodes in the
verification hierarchy tree. By default, expanding is turned off. To enable expanding of
filtered nodes in the verification hierarchy tree select the Expand all filtered nodes in
tree check box.

Show cell suffix—To enable or disable showing the suffix of the attributes of type string.
This option actually right justifies the content in the column. By default, this option is
turned off.

Full expression in header column—To enable or disable showing the expression in the
column header in the Expression analysis page. By default, it shows the term numbers,
such as, T1, T2, and so on. If you enable this option, then instead of T1, T2, the
corresponding expression from the source code is shown.

Control scoring expression indication — To enable or disable showing a * notation in
front of the controlling terms in all expression coverage tables. By default, a * notation is
not shown for identification of controlling terms. After you enable this option, a * notation
appears next to the controlling terms in expression tables in GUI, HTML reports, and
ASCII reports.

Note: This feature is enabled only if set_expr_scoring -control CCF command
is used during simulation run. For more details on this command, see the ICC User
Guide.

Show extend metrics tree — To enable or disable showing extended metrics tree. By
default, only instances and types are listed in the metrics hierarchy tree. After you enable
this option, covergroups, cover items, FSMs, and assertions are also listed in the metrics
hierarchy tree. In addition, only Relative Elements, Bins, and Toggle tab pages are shown
inthe List tabs pane of the Metrics page. By default, the List tabs pane of the Metrics
page shows Relative Elements, Cover groups, ltems, FSMs, Assertions, and Toggle tab
pages.

1.11.3 Configuring Refinement Options

To view and configure refinement related options, click Refinement in the left pane in the

Configuration dialog box.

Figure 1-83 on page 82 displays the Configuration dialog box with refinement related
options.
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Figure 1-83 Configuration -- Refinement Options
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The Refinement category shows the following options:

Show excluded items—To enable or disable showing of excluded items in the hierarchy.
By default, excluded items appear in the hierarchy (though the coverage for that item is
excluded from overall coverage). You can hide the excluded items by clearing the Show
excluded items check box. For more details, see Hide Excluded Items on page 184.

Add comment —To enable or disable adding comments at the time of exclusion. By
default, the Add comment check box is not selected. This indicates that you will not be
prompted to add comments at the time of exclusion. After you select the Add comment
check box, you will be prompted to add comments at the time of exclusion. A dialog box
will be displayed which will prompt you to add comments. For more details, see Adding
Comments at the Time of Exclusion on page 180.

Pre-defined comments file—To enable adding comments to exclusion from a pre-defined
list of comments. A comments file is created as a . csv file in the following format:

NAME, COMMENT
<comment name>, <comment text>

<comment name>, <comment text>

You can specify the path to the comments file in the Pre-defined comments file field.
After this, at the time of applying exclusion, (in the Exclusion dialog box) you will see an
option that will allow you to select the comment from the pre-defined comments that were
defined in the comments file. For more details, see Adding Comments at the Time of
Exclusion on page 180.

Auto .vRefine extension for command line —To automatically add .vRefine as the file
extension if the user has not explicitly specified it at the time of saving the refinement file.

Note: This option affects only the batch mode. In GUI, the .vRefine extension is
always added automatically, even if the user has not explicitly specified it.
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m Optimized read/write .vRefine files —To optimize the tool performance for read/write
operation on a large .vRefine file. By default, this option is not selected. It is
recommended that if the refinement file is relatively large, then you select this checkbox
to optimize tool performance.

m Default reviewer—To specify the default reviewer for adding comments. By default, the
reviewer is specified as unknown. You can change the reviewer, as required. The name
you specify here will appear in the Exclusion dialog box when you want to add comments
at the time of exclusion. For more details, see Adding Comments at the Time of Exclusion
on page 180.

1.11.4 Configuring Messages Bundling Options

To view and configure message bundling related options, click Messages Bundling in the
left pane in the Configuration dialog box.

Figure 1-84 on page 83 displays the Configuration dialog box with message bundling
related options.

Figure 1-84 Configuration -- Messages Bundling Options
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i [v] Messages bundling
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The Messages Bundling category shows the following options:

B Messages bundling—To bundle messages of same type (in a given period of time) into
a single message. By default, message bundling is turned on.

B Bundling delta time from first to last message in ms —To specify the maximum gap
between messages for them to be bundled.

Note: These two options are related to the Messages dialog box that can be opened by
clicking the envelope button at the bottom right.
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1.11.5 Configuring Formal Analysis Options

To view and configure formal analysis related options, click Formal Analysis in the left pane
in the Configuration dialog box.

Figure 1-85 on page 84 displays the Configuration dialog box with Formal Analysis related
options.

Figure 1-85 Configuration -- Formal Analysis Options
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The Formal Analysis category has following options:

m Check Must Trace —This option indicates if the assertion properties must have a trace
in order to be marked as Proved. By default, this option is enabled.

Q If enabled, the assertions must have a trace for the status to be marked as Proved.
Q If disabled, the assertion status can be marked as Proved without a trace.

Note: This option impacts the Formal Status Grade calculation.

1.11.6 Configuring Merge Options

To view and configure merge related options, click Merge in the left pane in the
Configuration dialog box.

Figure 1-86 on page 85 displays the Configuration dialog box with Merge related options.
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Figure 1-86 Configuration -- Merge Options
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The Merge category has following options:

Mapping File—To specify the entities mapping file for merge operations. This file may
include one or more merge_config commands. For more details on the
merge_config commands, see Specifying Merge Configuration on page 267. The file
that you specify here is read and considered while performing the merge operation. If
merge_config command is run from the command line and a mapping file is also
specified here, then both are considered at the time of merge.

Ignore type in class instance merge—To allow merging of class objects even if the type
is different. By default, the name and the type of class instance is compared during the
merge operation. If the name of the class instance is same but the type is different, then
a merge conflict is reported and coverage is not merged for that class instance. By
selecting this option, only the name of the class object is matched during the merge
operation (the type is ignored). The CLI command to set this option is:

config merge.ignore type in class instance merge -set true

ICC-UXE cross domain—To merge ICC and UXE runs into the same hierarchy.
ICC-JG cross domain—To merge ICC and JG runs into the same hierarchy.

For more details on cross domain merge, see -cross_domain option in Merging Data
on page 259.

Note: The cross domain merge options can also be set using the merge command. There
is an OR relation between the option set in the Configuration dialog box and the merge
command. For more details on the merge command, see Merging Data on page 259.
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1.11.7 Configuring Parallel Merge Options

Merging is a time-consuming process which involves significant computation and heavy disk
access. In case you want to analyze many runs (thousands of runs), you might have to wait
long before you can analyze the merged results.

To save time, you can accelerate the merge calculation by utilizing multiple processes
(potentially on multiple hosts). You can configure IMC such that the merge calculation is
dispatched to multiple processes using the local host or to different hosts using DRM systems
such as LSF and SGE. Such a merge arrangement is known as Parallel merge.

Note: Parallel merge is not always the best choice. There is an overhead associated with it,
such as distributing the merge to multiple processes (process creation, communication,
synchronization, and so on.) Parallel merge should not be used for small cases where regular
incremental merge completes quickly.

To view and configure parallel merge related options, click Parallel Merge folder in the left
pane in the Configuration dialog box.

Figure 1-87 on page 86 displays the Configuration dialog box with Parallel Merge related
options.

Figure 1-87 Configuration -- Parallel Merge Options
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2
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The Parallel Merge category has following options:

B Enable Parallel Merge check box—This option is not selected by default. Select this
option to enable all other options in this page.

B Thresholdfield —This option lets you specify the number of runs after which the parallel
merge should be performed. The default threshold value is 10000, which means that the
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parallel merge will be performed only after the number of runs for merge exceeds the
threshold value of 10000.

Note: The threshold value is for the number of runs. When merging multiple runs the
runs are grouped by simulation engine. The merge is done for each group and the
threshold is also evaluated for each group to merge. Therefore, there is a possibility that
the number of total runs is greater than the threshold and still parallel merge is not used
(because runs are from multiple engines).

m DRM drop-down list —This drop-down lets you specify the DRM type to be used for
launching the processes. By default, Local (LOCAL) is used. You can select any of the
following DRMs:

QO LSF — To use the integration with IBM Platform LSF for launching the processes.

O SGE — To use open source batch-queuing system, Grid Engine for launching the
processes.

UGE — To use Univa Grid Engine for launching the processes.
OPENLAVA — To use OpenLava workload scheduler for launching the processes.
NC — To use NetworkComputer based job scheduler for launching the processes.

UGE — To use Univa Grid Engine for launching the processes.

o 0 0o U o

LOCAL — To schedule execution of runs in parallel or serial mode on the local
machine for launching the processes.

Q USER_DEFINED— To use DRM that you created using the DRM API for launching
the processes.

B Max Number of Processes field —This option lets you specify the maximum number
of processes to be used while merging. The default value specified is 10. For Local DRM,
the valid values are 2 to 50. For any other DRM, you can specify any integer 2 or more
than 2.

m User Defined DRM Implementation field —If DRM is specified as USER_DEFINED,
then User Defined DRM Implementation field becomes active. In this field, specify the
TCL file (that includes the DRM API) to be used. For more details on creating a DRM API

for parallel merge, see Creating User-defined DRM API for Parallel Merge/Parallel
Ranking/Parallel report_unique on page 89.

B Dispatch Parameters field — This option lets you specify the dispatch parameters for
the DRM. For more details on dispatch parameters, see the vManager User Guide.
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B Advanced Configuration check box—This option is not selected by default. Select this
option to enable specifying the number of runs to be sent to each process. After you

select this check box, the Minimal Slice Size option becomes active.

B Minimal Slice Size field —This option lets you specify the number of runs to be sent to
a single process. The default value is 1000. Valid values are 100 to 1000.

Note: To enable parallel merge in CLI mode, use:

config parallel merge.enable parallel merge -set true

Note: While performing a merge, parallel merge also takes into consideration the settings

specified with the merge_config.

Files Generated After Parallel Merge Process

After the parallel merge process, a log file named processes_logs.log_<timestamp>
is generated in the current working directory. This log file summarizes all the process activities

that took place during merge.

Figure 1-88 on page 88 displays a sample of processes log file.

Figure 1-88 Log File Generated After Parallel Merge (Sample)

IMerge Summary

Configurations used:

Threshold: 10000

Mumber of process: 10

DRM Type: DRM_CONTROL_LSF
DRM Config dir: <DRM_config_dir=
DRM Dispatch Parameters:

Index Start Time

1 Sun Aug 03 09:51:55 10T 2014
2 Sun Aug 03 09:51:55 10T 2014
3 Sun Aug 03 09:51:55 10T 2014
4 Sun Aug 03 09:51:55 10T 2014
5 Sun Aug 03 09:51:55 10T 2014
& Sun Aug 03 09:51:55 10T 2014
7 Sun Aug 03 09:51:55 10T 2014
B Sun Aug 03 09:51:55 10T 2014
g Sun Aug 03 09:51:55 10T 2014
13 Sun Aug 03 09:51:55 10T 2014

12405 ucds were merged in: $0:06:03

End Time Running Tima

Sun Aug 03 05:56:45 10T 2014
Sun Aug 03 05:56:45 10T 2014
Sun Aug 03 05:57:30 107 2014
Sun Aug 03 05:56:45 10T 2014
Sun Aug 03 05:56:45 10T 2014
Sun Aug 03 05:56:45 10T 2014
Sun Aug 03 05:56:45 10T 2014
Sun Aug 03 05:57:30 107 2014
Sun Aug 03 05:56:45 10T 2014

Sun Aug 03 09:56:45 IDT 2014

00:04:53

00:04:53

00:05:34

00:04:53

00:04:53

00:04:53

00:04:53

00:05:34

00:04:53

00:04:53

Pending Time
00:00:27
00:00:26
00:00:26
00:00:25
00:00:24
00:00:24
00:00:23
00:00:22
00:00:21

00:00:20

Number Of Runs

1240

1240

1240

1240

1240

1240

1240

1240

1240

1245
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The above screen shows the summary of the merge. Below the summary (in the
processes_logs. log file), a unified unordered sequential list of all the outputs coming
from the running processes are shown.

In addition to the above processes_logs. log file, DRM reports are also generated in the
current working directory under a directory named merge_logs.

1.11.7.1 Creating User-defined DRM API for Parallel Merge/Parallel
Ranking/Parallel report_unique

To create a user-defined DRM API for parallel merge, parallel ranking or parallel
report_unique, implement the following procedures in a TCL file:

B get_name
B is_drm_ready

submit_job
get_job_status
terminate_job
suspend_job
resume_job

get_job_exit_code

submit_job_array (Optional Procedure)

Note: The TCL file you create is specified in the User Defined DRM Implementation field
of the Configuration dialog box.

get_name

Returns the name of the DRM

Arguments: None

Example:

proc get name {} {

return "my 1sf"
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is_drm_ready

Checks if DRM is set up correctly in the environment. Returns 1 if DRM is set up correctly,
otherwise returns 0.

Arguments: None

Example:

proc is drm ready {} {
set out [run command return output lsid]

return [regexp LSF Sout]

submit_job

Submits job to the DRM based on the given job_template argument; and returns the
job_1id of the submitted job.

Arguments: job_template

job_template is a TCL associative array that can contain following keys:

Key Description Note
command Command to be run

arguments Command arguments Might not exist
name Name of the job Might not exist
dispatch_params DRM dispatch parameters Might not exist
dir Working directory of the job Might not exist
output Output redirection for the job Might not exist
error Error redirection for the job Might not exist
env Environment variable to setinjob Might not exist

environment. It can be in the
following format:

VAR1=VALUEl VAR2=VALUE2

Example:

proc submit job {job template} {
upvar $job template jt
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set args [join [get bsub args jt ] 1
set env {}
if { [info exists jt(env) 1 } {

set env $jt (env)

}
set out [run command return output bsub Sargs Senv]

return [get job id Sout]

get_job_status

Queries the DRM and returns the status of the specified job. Status can be any of the
following:

B UNKNOWN — Status is unknown
WAITING—Job submitted to DRM
SUSPENDED—Job was suspended
RUNNING—JoDb is running on remote host

COMPLETED—Job has completed running

TERMINATED—Job was terminated (killed)
Arguments: job_id

Example:
proc get job status {job_id} {
# run bjobs
set bjobs out [run command return output bjobs $job id]

return [parse bjobs out S$bjobs out S$job id]

terminate_job
Terminates/kills the specified job.
Arguments: job_1id of the job to terminate

Example:

proc terminate job {job id} {
exec bkill $job id
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suspend_job
Suspends the specified job.

Arguments: job_id of the job to suspend

Note: If DRM does not support job suspension, then you can leave this procedure with empty
implementation.

Example:

proc suspend job {job id} {
exec bstop $job id

resume_job
Resumes the specified job.

Arguments: job_id of the job to resume

Note: If DRM does not support job suspension, then you can leave this procedure with empty
implementation.

Example:

proc resume_ job {job id} {

exec bresume $job_ id

get_job_exit_code

Returns the exit status of the process run by the job. It is undefined if the job has not
completed yet.

Arguments: job_id

Example:

proc get job exit code {job_id} {
set bhistout [ run command return output bhist "-1 $job id" ]
if { [string first "Job <$job id>" Sbhistout] == -1 } {

error "Unexpected output from bhist -1 $job id:\n$bhistout"
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}
if { [string first "Done successfully" S$bhistout] != -1 } {
return 0;

}
regexp {Exited with exit code ([0-9]+).} S$bhistout m c

if { ! [info exists c] } {
error "Unexpected output from bhist -1 $job id:\nS$bhistout"
}

return S$c

submit_job_array (Optional Procedure)

This is an optional procedure that can be used to enable submitting multiple jobs together to
improve performance. This procedure returns list of job ids.

Arguments:
B Jjob_template (same as in submit_job)
B size— Is number of jobs in the array

Note: When using job array, each job environment must include the
DRM_CONTROL_JOBINDEX_VAR environment variable. It should include the name of another
environment variable which would hold the index of the job in the array. For example, in LSF
it would hold the L.SB_JOBINDEX variable name.

1.11.7.2 User-Defined DRM Example

FHAH A A R R R S 1 4
# API procedures
FHHH A R R 1 4

# get name
# Return: the name of the DRM
proc get name {} {

return "my lsf"

# is_drm ready
# Check that the DRM is setup correctly in the environement
# Returns 1 if DRM is set correctly, 0 otherwise.

proc is_drm ready {} {
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set out [run command return output lsid]

return [regexp LSF Sout]

# submit job
# Submits new job
# Parameters:
# Job template Associative array including job specification
# Return: The id of the submitted job
proc submit job {job template} {
upvar $job template jt
set args [join [get bsub args jt ] ]
set env {}
if { [info exists jt(env) ] } {
set env $jt (env)
}
set out [run command return output bsub Sargs $env]

return [get job id Sout]

# get job status

# Query the DRM for the job status
# Parameters:

# Jjob _id Id of the job

# Return: Job status [UNKNOWN,WAITING, SUSPENDED WAITING, RUNNING,
SUSPENDED RUNNING, COMPLETED, TERMINATED]

proc get job status {job_id} {
# run bjobs
set bjobs out [run command return output bjobs $job id]

return [parse bjobs out $bjobs out $job id]

# terminate job
# Kills the job
# Parameters:
# Job _id Id of the job to terminate
proc terminate job {job_id} {
exec bkill $job id
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# suspend job

# Suspends the job

# Parameters:

#

job _id Id of the jot to suspend

proc suspend job {job id} {

exec bstop $job _id

# resume_ job

# Resumes the job

# Parameters:

#

job _id Id of the jot to resume

proc resume_ job {job id} {

exec bresume $job_ id

get job exit code

Returns the exit code of the job

job _id Id of the job

#
#
# Parameters:
#
# Return: The exit code of the job

proc get job exit code {job_ id} {

set bhistout [ run command return output bhist "-1 $job id"

if { [string first "Job <$job id>" Sbhistout] == -1 }
error "Unexpected output from bhist -1 $job id:\n$bhistout"

}

if { [string first "Done successfully" $bhistout]

return 0;

}

regexp {Exited with exit code

if { ! [info exists c] } {

error "Unexpected output from bhist -1 $job id:\nS$bhistout"

}

return S$c
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FHHH A R R S 1 4
# Auxiliary procedures

HHAAAAE A A A A A R A R R R R

proc get job id {out} {
regexp {Job <([0-9]+)> is submitted to.*} Sout m s
if { ! [info exists s] } {
error "Unexpected output from bjobs: S$Sout"

}

return $s

proc run_command return output { cmd {args ""} {env ""}} {
set channel [ open "|/bin/env S$env $cmd S$Sargs" r |
fconfigure $channel -buffering none

return [ read S$channel ]

proc get bsub args { job template } {
upvar $job template jt;

set result {};

#set dispatch params

if { [info exists jt(dispatch params)] } {
lappend result $jt(dispatch params) ;

}

#set job name

if { [info exists jt(name)] } {
lappend result -j

lappend $jt (name)

}

#set job working dir

if { [info exists jt(dir)] } {
lappend result -cwd

lappend result $jt(dir)

}
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#set output redirection

if { [info exists jt(output)] } {
lappend result -o

lappend result $jt (output)

}

#set error redirection

if { [info exists jt(error)]} {
lappend result -e

lappend result $jt(error)

}

#set the command to run

lappend result $jt (command) ;

#set the command arguments

if { [info exists jt(arguments)] } {
lappend result $jt(arguments) ;

}

return S$result;

proc parse bjobs out {bjobs out job id} {
set lines [split S$bjobs out \n]
if { [llength $lines] < 2 } {
return UNKNOWN
}

set cols [regexp —-inline -all -- {\S+} [lindex S$lines 1] ]

if { [llength S$cols] < 3 || [ string first
return UNKNOWN
}

[lindex S$Scols 0]

return [1sf status_to drm status [lindex Scols 2] ]

proc lsf status to drm status { 1lsf status }
switch $1sf status {
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PEND {

return

PSUSP {

return

RUN {

return

USUSP {

return

SSUSP {

return

DONE {

return

EXIT |

return

UNKWN {

return

WAIT {

return

ZOMBI {

return
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1.11.8 Configuring Parallel Ranking Options

Ranking is a time-consuming process which involves significant computation and heavy disk
access. In case you want to analyze many runs (thousands of runs), you might have to wait
long before you can analyze the ranked results.

To save time, you can accelerate the ranking calculation by utilizing multiple processes
(potentially on multiple hosts). You can configure IMC such that the ranking calculation is
dispatched to multiple processes using the local host or to different hosts using DRM systems
such as LSF and SGE.

Note: Parallel ranking is not always the best choice. There is an overhead associated with it,
such as distributing the rank operation to multiple processes (process creation,
communication, synchronization, and so on.) Parallel ranking should not be used for small
cases.

To view and configure parallel ranking related options, click Rank folder in the left pane in the
Configuration dialog box.

Figure 1-89 on page 99 displays the Configuration dialog box with Rank related options.

Figure 1-89 Configuration -- Rank Options

Configuration

3 g;;::;nw g +| Enable Parallel Rank

J Refinement

J Messages Bundling & Threshold 10000

(J Formal Analysis

J Merge % DRM LOCAL B
(J Parallel Merge

d & Max Number of Processes 10

W) Report Unigue

)

& Dispatch Parameters

& Parallel rank advanced Configuration

| i Restore Defaults |

| @ ok ‘ Cancel ‘

The Rank category has following options:

B Enable Parallel Rank check box—This option is not selected by default. Select this
option to enable all other options in this page.

B Thresholdfield —This option lets you specify the number of runs after which the parallel
ranking should be performed. The default threshold value is 10000, which means that the
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parallel ranking will be performed only after the number of runs for ranking exceeds the
threshold value of 10000.

DRM drop-down list —This drop-down lets you specify the DRM type to be used for
launching the processes. By default, Local (LOCAL) is used. You can select any of the
following DRMs:

O LSF — To use the integration with IBM Platform LSF for launching the processes.

O SGE — To use open source batch-queuing system, Grid Engine for launching the
processes.

UGE — To use Univa Grid Engine for launching the processes.
OPENLAVA — To use OpenLava workload scheduler for launching the processes.

NC — To use NetworkComputer based job scheduler for launching the processes.

O 0 O O

LOCAL — To schedule execution of runs in parallel or serial mode on the local
machine for launching the processes.

Q USER_DEFINED— To use DRM that you created using the DRM API for launching
the processes.

Max Number of Processes field —This option lets you specify the maximum number
of processes to be used while ranking. The default value specified is 10. For Local DRM,
the valid values are 2 to 50. For any other DRM, you can specify any integer 2 or more
than 2.

User Defined DRM Implementation field —If DRM is specified as USER_DEFINED,
then User Defined DRM Implementation field becomes active. In this field, specify the
TCL file (that includes the DRM API) to be used. For more details on creating a DRM API

for parallel ranking, see Creating User-defined DRM API for Parallel Merge/Parallel
Ranking/Parallel report_unique on page 89.

Dispatch Parameters field — This option lets you specify the dispatch parameters for
the DRM. For more details on dispatch parameters, see the vManager User Guide.

Advanced Configuration check box—This option is not selected by default. Select this
option to enable specifying the number of runs to be sent to each process. After you
select this check box, the Minimal Slice Size option becomes active.

Minimal Slice Size field —This option lets you specify the number of runs to be sent to
a single process. The default value is 1000. Valid values are 100 to 1000.

Note: To enable parallel ranking in CLI mode, use:

config rank.enable parallel rank -set true
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Files Generated After Parallel Rank Process

After the parallel rank process, a log file named
rank_processes_logs.log_<timestamp> is generated inthe current working directory.
This log file summarizes all the process activities that took place during rank.

Figure 1-90 on page 101 displays a sample of processes log file.

Figure 1-90 Log File Generated After Parallel Rank (Sample)

Parallel Work Summary
Configurations used:

Threshold: 10000

MNumber of process: 10

DRM Type: DRM_CONTROL_LSF
DRM Config dir: <DRM_Config_dir>

DRM Dispatch Parameters:

Index Start Time End Time Running Tima Pending Time Number Cf Runs
1 Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:27 1240
2 Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:26 1240
3 Sun Aug 03 08:51:55 10T 2014 Sun Aug 03 0%:57:30107 2014 00:05:34 00:00:26 1240
4 Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:25 1240
5 Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:24 1240
& Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:24 1240
7 Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:23 1240
B Sun Aug 03 08:51:55 10T 2014 Sun Aug 03 0%:57:30107 2014 00:05:34 00:00:22 1240
9 Sun Aug 03 09:51:55 10T 2014 Sun Aug 03 05:56:45 107 2014 00:04:53 00:00:21 1240
10 Sum Aug 03 09:51:55 10T 2014 Sun Aug 03 09:56:49 10T 2014 00:04:53 00:00:20 1245

12405 ucds were processad in: 00:06:03

The above screen shows the summary of the rank process. Below the summary (in the
rank_processes_logs. log file), a unified unordered sequential list of all the outputs
coming from the running processes is shown.

1.11.9 Configuring Parallel Unique Coverage Report Options

The report_unigque operation is a time-consuming process which involves significant
computation and heavy disk access. In case you want to analyze many runs (thousands of
runs), you might have to wait long before you can analyze the results.

To save time, you can accelerate the performance of report_unique operation by utilizing
multiple processes (potentially on multiple hosts).
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Note: Parallel unique coverage report is not always the best choice. There is an overhead
associated with it, such as distributing the report_unique operation to multiple processes
(process creation, communication, synchronization, and so on.) Parallel unique coverage
report should not be used for small cases. In addition, unique coverage report is not
supported for expression and FSM metrics types.

To view and configure parallel report unique options, click Report Unique folder in the left
pane in the Configuration dialog box.

Figure 1-89 on page 99 displays the Configuration dialog box with Parallel Report Unique
options.

Figure 1-91 Configuration -- Parallel Report Unique Options

= comnguraton
{J General
e 5
) Appearance % [¥| Enable Parallel Report Unique
J Refinermnert &
{J Messages Bundling Threshold 10000
J Formal Analysis
) Merge = DRM LOCAL E
{J Parallel Merge
b] Rank e Max Number of Processes 10
g
. |
& Dispatch Parameters
& Parallel report_unique advanced Configuration
g
| € Restore Defaults ‘
| © oK | Cancel |

The Report Unique category has following options:

B Enable Parallel Report Unique check box—This option is not selected by default.
Select this option to perform report_unique operation using multiple processes. This
will enable all other options in this page.

B Threshold field —This option lets you specify the number of runs after which the parallel
report unique should be performed. The default threshold value is 10000, which means
that the parallel report unique will be performed only after the number of runs for
reporting exceeds the threshold value of 10000.

m DRM drop-down list —This drop-down lets you specify the DRM type to be used for
launching the processes. By default, Local (LOCAL) is used. You can select any of the
following DRMs:

O LSF — To use the integration with IBM Platform LSF for launching the processes.
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O SGE — To use open source batch-queuing system, Grid Engine for launching the
processes.

UGE — To use Univa Grid Engine for launching the processes.
OPENLAVA — To use OpenLava workload scheduler for launching the processes.

NC — To use NetworkComputer based job scheduler for launching the processes.

O 0O 0O O

LOCAL — To schedule execution of runs in parallel or serial mode on the local
machine for launching the processes.

Q USER_DEFINED— To use DRM that you created using the DRM API for launching
the processes.

B Max Number of Processes field —This option lets you specify the maximum number
of processes to be used by parallel report unique operation. The default value specified
is 10. For Local DRM, the valid values are 2 to 50. For any other DRM, you can specify
any integer 2 or more than 2.

m User Defined DRM Implementation field —If DRM is specified as USER_DEFINED,
then User Defined DRM Implementation field becomes active. In this field, specify the
TCL file (that includes the DRM API) to be used. For more details on creating a DRM API
for parallel report unique operation, see Creating User-defined DRM API for Parallel

Merge/Parallel Ranking/Parallel report_unique on page 89.

m Dispatch Parameters field — This option lets you specify the dispatch parameters for
the DRM. For more details on dispatch parameters, see the vManager User Guide.

B Parallel report_unique Advanced Configuration check box—This option is not
selected by default. Select this option to enable specifying the number of runs to be sent
to each process. After you select this check box, the Minimal Slice Size option
becomes active.

B Minimal Slice Size field —This option lets you specify the number of runs to be sent to
a single process. The default value is 1000. Valid values are 100 to 1000.

Note: To enable parallel report_unique in CLI mode, use:

config rank.enable parallel report unique -set true
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Analyzing Metrics Data

After loading a run, you can analyze metrics data scored in that run. This chapter describes
how to analyze the following metrics in the IMC GUI:

m Code Coverage
m FSM Coverage

m Functional Coverage

2.1 Code Coverage

Code coverage measures how thoroughly a testbench exercises the lines of HDL code that
describe a design. The coverage results reveal areas of the design that have not been fully
tested, or that did not meet desired coverage criteria.

Code coverage includes:

m Block Coverage

m Expression Coverage
m Toggle Coverage

2.1.1  Block Coverage

Block coverage identifies the lines of code that get executed during a simulation run. It helps
you determine if the various testbenches exercise the statements in a block. You can analyze
block coverage using the Block page of IMC GUI.

To launch the Block page:

1. On the Metrics page, select the instance or type for which you want to analyze block
coverage.

2. Click the Block icon from the Analyze toolbar.

February 2016 105 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Note: Alternatively, you can right-click the instance or type and select Block Analysis.

The Block page is displayed in Figure 2-1 on page 106.

Figure 2-1 Blocks Page

Selected instance
Block page
Source code
R A A
E Il nstance (default scope) : 1} dtmf_recvr_core » 1 TDSP_DS_CS_INSTl
~ Metrics ‘verall Local Grade: =1 66.67% | Code Local Grade: == 66.67% | Block Local Grade: =11 » | o Edit...
=N T[S0 Block Toggle
©: [Nk Index  [Block Type [Source  |Score tdsp_ds csv  x  dimfrecwrccd b @
|| | LLine v s = =
no filte elino fi | 129 &  if(reset)
1 code block 129 [@LlH130e t_sel 7 <=0; v
2 true part of 130 =R 121 else
3 false part of 132 Ho 122 o t_sel_7 <= port_address[0] HE
4 code block 142 E: |33 H
5 true part of 143 @ ik o [ il EE
[ false part of 145 o il B
A Col # [Name i?\-’alue
Elock Active true E
Block Average G... 100%
| ] m' Elock Covered 1.0
Showing 6 items Block Excluded 0.0 =
Blocks within the
selected instance Attributes of the

selected block
On the Block page, you can:
Identify Covered and Uncovered Blocks
View Source Code
View Attributes of Selected Block
Export Table Data to a CSV File

View Excluded, Covered, or Uncovered ltems Only

Generate HTML Block Coverage Report
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2.1.1.1 Identify Covered and Uncovered Blocks

The Blocks pane displays the blocks and branches of the selected instance or type.
Figure 2-2 on page 107 displays the Blocks pane.

Figure 2-2 Blocks Pane

Ex UM Index  Block Type B Score .
Line wa——T0ols & Options
1 code block 129 =R
B|OCk ID > 2 true part of 130 =R
false part of
S e £ =— Covered or
5 true part of s @1 Uncovered status
[ falsg part of 145 mo

Type of block

By default, the Blocks pane displays the block identification number, block type, source line
number, and the coverage status of the block. However, you can add more columns or remove
columns from the table using the Tools & Options double arrow button.

You can detach the pane using the Toggle floating option. You can hide the pane using the
Toggle auto-hide option. You can also filter data in the table to display only the required items,
sort table data, and also search for items that meet specific search criteria.

If a particular block is marked unreachable (UNR) by Incisive Enterprise Verifier (IEV), then
the UNR column shows an icon, as shown in Figure 2-3 on page 107.

Figure 2-3 Blocks Marked Unreachable by IEV

Source
Line

Elock Type Score

L code block 9 R
2 true part of 10 &1
3 false part of 2k &1
[e] 4 true part of 12 mo
5 implicit else 11 =R

Block marked unreachable

In the above table, Block 4 was identified and marked unreachable by IEV.

If you want to filter table data to show only the blocks that are marked unreachable by IEV,
then:
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1. Click in the Filter text box in the UNR column.
A drop-down is displayed with valid filter values, as shown in Figure 2-4 on page 108.

Figure 2-4 Filtering Values in UNR Column

Ex MR Index  Block Type Source Score
Line

Click in this box to show drop-down list

[+ Excluded Unreachables 9 1

. [®] Fully Unreachable 10 1

Va“d Va|ueS 12| Partially Unreachable 5 El
none

© 12 mo

/' E @ 1T D 1

Filter (Applies the filter) Cancel (Cancels your selection)

2. Select an appropriate value from the list. You can select any of the following values:

Q Excluded Unreachables—To show only the items that were unreachable and were
later marked excluded in IMC.

a Fully Unreachable—To show only the items that were marked fully unreachable by
IEV.

Q Partially Unreachable (not applicable for blocks)—To show only the items that were
marked partially unreachable by IEV.

0 None—To show the items that are not marked as either fully unreachable or partially
unreachable.

You can also select multiple values by holding the Ctr1 key.

For example, to show only the items that were marked fully unreachable, select Fully
Unreachable from the list.

3. Click the Filter icon to confirm the filtering action.

Figure 2-5 on page 108 shows the filtered results.

Figure 2-5 Filtered Values in UNR Column

Ex UM Index  Block Type Source Score
Line

I

Flltered Vﬁ'ueS [leél true part of 12 mo
The Blocks pane now shows only the blocks that were marked fully unreachable by IEV.
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For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.

2.1.1.2 View Source Code

When you click on a block in the Blocks pane, the corresponding source code is shown in the
Source pane, as shown in Figure 2-6 on page 109.

Figure 2-6 Source Pane

Source file name

dtmf_recvr_core.wv x 4 b B

obe_ds_address = test_mode 7 clk : strobe_ds_add=

140
141  always @(posedge m_strobe_ds_address or posedge reset
142 &  if (reset)

Covered b|OCkS——hra tbit_7 <=0; |

144 alse
‘IH’O t_bit_7 <= port_address[0]; | : <—CO\lerage Status
146 £ locator bar
il 0
n [ Match ¢
Uncovered block i
Search bar

In the Source pane, a covered block is highlighted green and an uncovered block is
highlighted red. If a source line includes both covered and uncovered blocks, then the source
line is highlighted yellow.

Note: The same color coding is used in the coverage status locator bar. Using the coverage
status locator bar, you can quickly reach the next covered or uncovered block. When you
place the cursor on the coverage status locator bar, you can view the block ID and the
coverage count for that block.

Using the search bar on the Source pane, you can quickly search for a specific text in the
source code. See Performing a Search on the Source Code for details on how to perform a
search on the source code.

2.1.1.3 View Attributes of Selected Block

When you select a block in the Blocks pane or the Source pane, its attributes are displayed
in the Attributes pane. Figure 2-7 on page 110 displays the attributes associated with block
Block4.
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Figure 2-7 Attributes Pane

BIocL;name

F:u:
==
==

Col # |Name & Value

[+ <«

Elock Total Weighted Coverage 1.0
Elock Total weights 1.0
Elock Type code block - Attr'bute’s Value
Elock Uncovered 0.0
Code Average Gyide 100%
Code Covered 1.0

w

Column # —p»!

Attribute’s name

You can right-click on an attribute and select any of the following:
B Add Columns—To add the selected column in the Blocks pane
m Remove Columns—To remove the selected column from the Blocks pane

Note: Alternatively, you can double-click on an attribute to add it to the Blocks pane, and
then again double-click it to remove it from the Blocks pane.

Unfilter Table—To release an already applied filter

Unsort Table—To unsort the table data

Copy Cell—To copy the data in the selected cell and paste it in any editor outside of IMC

Copy Row—To copy the data in the selected row and paste it in any editor outside of IMC

The Col # column of the Attributes pane shows the column number of the corresponding
attribute. For example, a value 3 in the Col # column indicates that this attribute appears at
the third place in the Blocks pane. No value in the Col # column indicates that the
corresponding attribute is not displayed in the Blocks pane.

For a list of all of the attributes associated with a block, see List of Attributes on page 419.

2.1.1.4 Export Table Data to a CSV File

To export table data to a CSV file, perform the following steps:

1. Clickthe Tools and Options icon and select Export to csv file, as shown in Figure 2-8
on page 111.
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Figure 2-8 Export to CSV File

= Blocks = =
Ex UNi Index  Block Type Source Score .
Line s<¢——T00ls & Options
1 code block 129 =R [=]
2 true part of 130 =R
3 false part of 132 mo
4 code block 142 =R
5 true part of 143 =R
[ false part of 145 mo

2. Select Export data to csv file from list of advanced buttons, as shown in Figure 2-9
on page 111.

Figure 2-9 Export to CSV File

Export data to CSV

Ex UNE Index  |Block Type

1 code block 129 =R =]
2 true part of 130 =R

3. The Export to csv file dialog box appears, as shown in Figure 2-10 on page 111.

Figure 2-10 Export to CSV File

Export to csv file

File path: fhome/ruchikas/02-01-2016_04~32~01.csy | Browse.. |

| Cancel |

4. In the File path field, you can specify the location and name of the file where the
exported file must be saved. By default, it shows the location from which IMC was invoked
and the file name is shown as <t imestamp>.csv. You can change it, as required and
click OK.

After you click OK, the table data is exported to the CSV file at the specified location.

Note: The data included in the exported CSV file is based on the view selected at the time
of generating the report.
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2.1.1.5 View Excluded, Covered, or Uncovered Items Only

In the individual analysis pages, you can set a required view, and view only the excluded,
covered, or uncovered items.

For example, Figure 2-11 on page 112 shows the views available on the Blocks page.

Figure 2-11 Views Available

[ Block -
Save View...
Sawve As View...
Set As Default
Manage Wiews

[m Block

[ Excluded

[m Coverad

@ uncovered

You can select any of the following views:

B Excluded—To show only the excluded items. This view adds an additional column,
Overall Excluded, to the table; and filters the table data to show items with Overall
Excluded > 0, as shown in Figure 2-12 on page 112.

Figure 2-12 Excluded View

Instance (default scope) : 1} dtmf_recvr_core » [1f TDSP_D
Overall Local Grade: == 73.33% | Code Local Grade: =1
Block Toggle

o i index  [Block Type Source Score [Overall
Line Excluded |y

Shows only excluded items——pds . ... 2 S

m Covered—To show only the covered items. This view adds an additional column, Overall
Average Grade, to the table; and filters the table data to show items with Overall
Average Grade == 100, as shown in Figure 2-13 on page 112.

Figure 2-13 Covered View

I Overall Local Grade: E==1 73.33% | Code Local Grade: =1
Block Toggle

£ 06 Index  [Block Type Source |Score Overall
Line Average Crady|
==100.0

) 1 code block 129 =1 100=
Shows only covered items 2 e partor o g EmE
4 code black 142 (] 100
5 true part of 143 =2 100
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B Uncovered—To show only the uncovered items. This view adds an additional column,
Overall Average Grade, to the table; and filters the table data to show items with
Overall Average Grade intherange of 0.0 and 99.99, as shown in Figure 2-14 on
page 113.

Figure 2-14 Uncovered View

I Overall Local Grade: == 73.33% | Code Local Grade: =1

Block Toggle

Shows only uncovered items

Note: These views (excluded, covered, and uncovered) are available in all analysis pages.

2.1.1.6 Generate HTML Block Coverage Report

To generate an HTML block coverage report:
1. Click the Report button in the Report toolbar.
The Report Blocks dialog box is displayed, as shown in Figure 2-15 on page 113.

Figure 2-15 Report Blocks

(=  ReportBlocks x|

Directory Configuration
Report Name ‘E\ocks report |

Report Top Directory ‘Ihcme;’ruch\kas || Browse... |

Report Directory html_03-11-2015_02~30~12

+| Add source

‘ @ ok H Cancel |

2. Specify the name of the report in the Report Name text box. By default, the name is
specified as Blocks Report. This name will appear on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location from which IMC was invoked.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>.

5. By default, the Add source check box is selected. This causes reporting of Source
Code column in the report. If you do not want to include this column in the report, clear
the Add source check box.
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6. Click OK to generate the report.
The Report Done dialog box is displayed, as shown in Figure 2-16 on page 114.

Figure 2-16 Report Done

Report Done!

The report was generated at:
Ihome/ruchikas/html_22-01-2016_11~25~17/index htm|

| © oK || Cancel |

This dialog box shows the location where the report is generated.

7. Click OK.

You can navigate through the location shown above, and then open the index.html file in
a Web browser.

Figure 2-17 on page 114 shows the generated HTML report.

Figure 2-17 Blocks Report

Report location

Blocks report - Mozilla Firefox (on Idvopt311)

|‘_
Report name File Edit View History Bookmarks Tdols Help

| £} Blocks report ﬂ 4], |
[ @ file:/home/ruchikasihtml|_03-11-2015_02~30~12findexh v &3] [#Fv R
a ¥ Legend and Hel
cadence Metrics Report eoend andticlp

nerated by ruchikas on 2015/11/03 14:30:28 (host ldvopt311)

Blocks report

View Name: Block

Selected Node: dtmf_recvr_core/TDSP_DS_CS_INST

Blocks

Exclusion UNR Index Block Type Source Line Score Source Code

Rule Type

None none 1 code block 129 1 if (reset)

None none 2 true part of 130 1 tsel T<=0;
tsel 7<=

None none 3 false part of 132 0 port_address[0] ;

Nane none 4 code block 142 1 if (reset)

None none 5 true part of 143 1 tbit T<=0;

None none [ false part of 145 0 Lo 7 <=

port_address[0] ;

List of blocks
The report shows the information such as, who generated the report and when the report was

generated. The report lists the blocks in the selected instance or type.
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The columns shown in the report, the sort order, and data shown in the report (filters) is based
on the current state of the table at the time of generating the report. If required, you can adjust
the columns that you want to include or remove from the table, apply sort order, and also
apply filters before generating the report.

2.1.2 Expression Coverage

Expression coverage provides information on why a conditional piece of code was executed.
It provides statistics for all expressions in the HDL code. You can analyze expression
coverage using the Expressions page of the IMC GUI.

To launch the Expressions page:

1. On the Metrics page, select the instance or type for which you want to analyze
expression coverage.

2. Click the Expression icon in the Analyze toolbar.

Note: Alternatively, you can right-click the instance or type and select Expression Analysis.

The Expressions page is displayed in Figure 2-18 on page 115.
Figure 2-18 Expression Page

Selected type Source code

E Type (default scope) : I7F execute |

~ Metrics Overall Local Grade: T 40.17% \ Code Local Grade: E=__140.47% \ Block Local Grade: » | o Edit...

B Code: execut* Block Expression Toggle
A8 @)

[ U4 Index Overall Overall So | Source Expression Mierarchy t4 » B f 4
Average Grads Uncoversd  Liry

execute v x 4 ¢ &
[ 100% 0 al 215 e if(phi_l'& skip_one) E
2 100% ] 22 | 219 begin =
[rs] 3 100% o 22 | 1 P iy "
o] 4 100% [} 2 i@

0

i

0

1

[re] 5 100% 30
6 100% 30
o] 7 100% 31
8 [EE66.67%

32
[Ex LINR Score
. He
lels 0% HE! = -
Showing 50 items Q 1 Iﬁ\i H

Showing 3 items

&«

o N fIndex  |Overall Overall égg
Average Grads Uncovered TS RS

1 T 100% 0

0] &«

Code Average ... 100%
S e Code Covered 3.0

(L <«

Attributes of the Sum-of-products (SOP)

Goverage tables for selected expression table of the expression

the selected expression
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In the Expression page, you can:

m Identify Covered and Uncovered Expressions

View the SOP Table for Selected Expression

View Source Code, Expression Hierarchy, and Expression
View Attributes of Selected Expression

Generate HTML Expression Coverage Report

2.1.2.1 Identify Covered and Uncovered Expressions

The Top-Level Expressions pane displays the expressions within the selected instance or
type. Figure 2-19 on page 116 displays the Top-Level Expressions pane.

Figure 2-19 Top-Level Expressions Pane

Number of uncovered terms

| ‘Toggle floating
ExpreSSIon ID ‘E‘;I_l.Rk . Expressin.n Tngg.le - * — /

2 i index 4 Overal zOvefla g <—H|de
\ Average Grade Uncovered  [Line ¢| g TOO|S & Optlons

100%

1
2 100%
3 100%
4 100%
Ae| 5 100%
6 100%
7 100%
8 =11 66.67%
9 ! 0%

lw o oooo oo
w
=1
o]

2234—5 Source line number

Overall average grade

By default, the Top-Level Expressions pane displays the expression identification number,
the overall average grade, number of uncovered terms, and the source line number. However,
you can add more columns or remove columns from the table using the Tools & Options
double arrow button. You can detach the pane using the Toggle floating option. You can hide
the pane using the Toggle auto-hide option.

You can also filter data in the table to display only the required items, sort table data, and also
search for items that meet specific search criteria. You can also filter the table data to show
only excluded, covered, or uncovered items. For more details, see View Excluded, Covered,
or Uncovered Items Only on page 112.

You can also export the table data to a CSV file, if required. For more details, see Export Table
Data to a CSV File on page 110.
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Note: If a particular expression is marked unreachable (UNR) by Incisive Enterprise Verifier
(IEV), then the UNR column shows an icon, as shown in Figure 2-20 on page 117.

Figure 2-20 Expressions Marked Unreachable by IEV

EE

UME Index  |Overall Qverall Source
Average Crade Uncovered Line

L

Expression marked unreachable Tt  CCs3ss% 2 1

In the above table, Expression 1 was identified and marked unreachable by IEV.

Note: The color of the icon and the tooltip indicates if the expression was marked as fully
unreachable or partially unreachable. A red color icon indicates fully unreachable. A fully
unreachable icon shows the tooltip as Fully Unreachable. An orange coloricon indicates
partially unreachable. A partially unreachable icon shows the tooltip as Partially
Unreachable.

You can also filter table data to show only the items that are marked fully unreachable or
partially unreachable by IEV. For more details, see filtering UNR items.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.

2.1.2.2 View the SOP Table for Selected Expression

When you select an expression in the Top-Level Expressions pane, the tables associated
with that expression are displayed in the Coverage Tables pane. Figure 2-21 on page 117
displays tables associated with expression #1.

Figure 2-21 Coverage Tables Pane

Index  |Owverall Average Grade Overall Uncovered
¥

1 100% 0

In the given example, only one table is associated with the selected expression. When you
click an expression in the Coverage Tables pane, the hierarchy tree for that expression is
shown in the Expression Hierarchy page, and the SOP table is shown in the Coverage
Table pane, as shown in Figure 2-22 on page 118.
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Figure 2-22 Expression Hierarchy and SOP Table

----- ..... .:..:. :..:. :..:. :..:. :..:. :..:. :..:. :..:. :..:. :..:. :_.:_. ______ @
Source Expression Hierarchy Full Expression 4 b B
B e
. 4[] phi_1 && skip_one it 100% 0
Expression terms ——p Qo :
[ D]
Score 4
S(I)Pttagle for __ : : -
seleclted expression ! ! @: .
P Tools & Options

By default, Coverage Table shows the term numbers, such as, T1, T2, and so on. If you want
to show the expression term from the source code instead of T1, T2, select the Full
expression in header column option in the Configuration dialog box. For more details, see

Configuring Appearance Options on page 80.

By default, there is no indication to show which expression terms are controlling terms. If you
want to know which expression terms are controlling terms, select the Control scoring

expression indication option in the Configuration dialog box. After you select this option,
a * notation appears next to the controlling terms in expression tables in GUI, HTML reports,
and ASCII reports, as shown in Figure 2-23 on page 118. For more details, see Configuring

Appearance Options on page 80.

Figure 2-23 Controlling Terms Have a * Notation

o i
Source Expression Hierarchy Full Expression 4 brBE
=" Term (ndex [Over,,
Aver™
4[] spi_fs &6 (1 spi_clk) 1 =
[©3] spi fs
4 [0] 0 spi_clk)
[£3] spi_clk
[ O]
Showing 4 items
Score
1 o* 1 =1
Controlling terms —T : . oo
i H H 1+ 1+ 1
indicated with a * n

Note: For complex expressions, the Coverage Table pane shows an additional column
named Output, and the pane in those cases is named as Coverage Table with Output.
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Move Between Coverage Tables

If an expression has related sub-expressions, then the table headers with expression terms
(for example T1, T2 and so on) will have a down-arrow to allow jumping to the related
sub-expression table, as in Figure 2-24 on page 119.

Figure 2-24 Move Between Coverage Tables (Go to sub-expression)

Click to go to next table

(T8/T9/T10) \

After you click the down-arrow that appears in the column header, you are taken to the
sub-expression table of that term, as shown in Figure 2-25 on page 119.

Figure 2-25 Move Between Coverage Tables (Go to parent)

Click to go back to the parent——-+

Score

<«

0 mo
0 mo

0 mo

1 1 1 mo

You can click the up-arrow button and go back to the parent table.

2.1.2.3 View Source Code, Expression Hierarchy, and Expression

When you select an expression in the Top-Level Expressions pane, the corresponding
source code is shown in the Source page of the List tabs pane, as shown in Figure 2-26 on
page 120.
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Figure 2-26 Source Page

Source file name

(g?x;u.ce. Ex%smn Hierarchy Full Expression ')
avE
. "85 end =
Covered expression——wfees = ¥ (phi_6 && thres_cycle) |
866 begin
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- oL locator bar
871 “TBLW: begin
Uncove red4»|»9:2 Q TFIPhT_T B2 T two_cycle B8 | thres cycle) ]
expression _ ] D
n [ Match Case
Search bar

In the Source tab page, a covered expression is highlighted green and an uncovered
expression is highlighted red.

Note: The same color coding is used in the coverage status locator bar. Using the coverage
status locator bar, you can quickly reach the next covered or uncovered expression. When
you place the cursor on the coverage status locator bar, you can view the expression ID and
the grade for that expression.

Using the search bar on the Source tab page, you can quickly search for a specific text in the
source code. See Performing a Search on the Source Code for details on how to perform a
search on the source code.

To view the expression hierarchy tree for the selected expression, click the Expression
Hierarchy tab. Figure 2-27 on page 120 shows a expression hierarchy tree.

Figure 2-27 Expression Hierarchy Page

Source Expression Hierarchy  Full Expression 4 b B
. = = B e E\)::rr::ge Crade S:E;ilxlared‘ Uncovered terms
ExpreSS|on — B [T phi 6 && ([ two_cy.. it I——o% 4
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‘l@ (! two_cvele) & (... 0
. a @ two_cycle) 0
Expression terms——» " 500 ccie 0
A@ (! three_cycle) 0
@ three_cycle 0
? Overall average grade
Term ID ge g
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In the Expression Hierarchy page, the expression hierarchy tree of the selected expression is
shown. All of the expression terms are listed as a tree structure.

At times, the expression is too large to display clearly on the Expression Hierarchy page.
To view the complete expression, click the Full Expression tab, as shown in Figure 2-28 on
page 121.

Figure 2-28 Full Expression Page

. Source Expression Hierarchy
Complete eXpreSSIOh phi_& & ((! two_cycle) & (! thr

2.1.2.4 View Attributes of Selected Expression

When you select an expression inthe Top-Level Expressions pane orthe Source tab page,
its attributes are displayed in the Attributes pane. Figure 2-29 on page 121 displays the
attributes associated with expression 1.

Figure 2-29 Attributes Pane

Expression identifier

ol # Name 4 Value

Expression Total Weighted Co... 0.0 (=
Expression Total Weights 3.0

‘Eer: sssss Uncovere: d :gn - Attﬂbute S
value

Is Vplan false

Column
number

Name
3 overall Averageirade 0% =

Attribute’s name

You can right-click on an attribute and select any of the following:
B Add Columns—To add the selected column in the Top-Level Expressions pane

m Remove Columns—To remove the selected column from the Top-Level Expressions
pane

Note: Alternatively, you can double-click on an attribute to add it to the Top-Level
Expressions pane, and then again double-click it to remove it from the Top-Level
Expressions pane.

B Unfilter Table—To release an already applied filter
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B Unsort Table—To unsort the table data

m Copy Cell—To copy the data in the selected cell and paste it in any editor outside of IMC

m Copy Row—To copy the data in the selected row and paste it in any editor outside of IMC

The Col # column of the Attributes pane shows the column number of the corresponding
attribute. For example, a value 0 in the Col # column for the attribute /Index indicates that this
column appears at the first place in the Top-Level Expressions pane. No value in the Col
# column indicates that the corresponding attribute is not displayed in the Top-Level
Expressions pane.

For a list of attributes associated with a expression, see List of Attributes on page 419.

2.1.2.5 Generate HTML Expression Coverage Report

To generate an HTML expression coverage report:
1. Click the Report button in the Report toolbar.
The Report Expressions dialog box is displayed, as shown in Figure 2-30 on page 122.

Figure 2-30 Report Expressions

|\E\ Report Expressions x

Directory Configuration
Report Name ‘Expressmn report| |

Report Top Directory ‘Ihcme;’ruch\kas || Browse... |

Report Directory html_19-12-2015_11~34~51

+| Add source

‘ ©® oK H Cancel |

2. Specify the name of the report in the Report Name text box. By default, the name is
specified as Expressions Report. This name will appear on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location from which IMC was invoked.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>.

5. By default, the Add source check box is selected. This causes reporting of Source
Code column in the report. If you do not want to include this column in the report, clear
the Add source check box.
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6. Click OK to generate the report.

The Report Done dialog box is displayed, as shown in Figure 2-31 on page 123.

Figure 2-31 Report Done

Report Done!

The report was generated at:
fhomejruchikas/html_19-12-2015_11~34~51jindex.html

| @ ok || cancel |

This dialog box shows the location where the report is generated.
7. Click OK.

You can navigate through the location shown above, and then open the index.html file in
a Web browser.

Figure 2-32 on page 123 shows the generated HTML report.

Figure 2-32 Expression Report

Report location
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The report shows the information such as, who generated the report and when the report was
generated. The report lists the expressions in the selected instance or type.
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The columns shown in the report, the sort order, and data shown in the report (filters) is based
on the current state of the table at the time of generating the report. If required, you can adjust
the columns that you want to include or remove from the table, apply sort order, and also
apply filters before generating the report.

2.1.3 Toggle Coverage

Toggle coverage provides information about the change of signals and ports, during a
simulation run. It measures activity in the design, such as unused signals, signals that remain
constant, or signals that have too few value changes. You can analyze toggle coverage using
the Toggle page of the IMC GUI.

To launch the Toggle page from the Metrics page:
1. Select the instance for which you want to analyze toggle coverage.
2. Click the Toggle icon in the Analyze toolbar.

Note: Alternatively, you can right-click the instance or type and select Toggle Analysis.
The Toggle page is displayed in Figure 2-33 on page 124.
Figure 2-33 Toggle Page

Variables within selected instance Source code
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In the Toggle page, you can:
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Identify Covered and Uncovered Signals and Variables

View Source Code

View Attributes of Selected Signal/Variable
Generate HTML Toggle Coverage Report

2.1.3.1 Identify Covered and Uncovered Signals and Variables

The Variables pane displays the covered and uncovered variables for the selected instance
or type in the loaded run, as shown in Figure 2-34 on page 125.

Figure 2-34 Variables Pane
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The signals associated with the selected variable are displayed in the Signals pane, as shown
in Figure 2-35 on page 125.

Figure 2-35 Signals Pane
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You can add more columns or remove columns from the table in the Variables pane and the
Signals pane using the Tools & Options double arrow. You can also filter data in the table to
display only the required items, sort table data, and also search for items that meet specific
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search criteria. You can also filter the table data to show only excluded, covered, or uncovered
items. For more details, see View Excluded, Covered, or Uncovered Items Only on page 112.
You can also export the table data to a CSV file, if required. For more details, see Export Table
Data to a CSV File on page 110.

Note: If you select an enumerated toggle in the Variables pane, then the signals pane shows
the values of the enumerated toggle, as shown in Figure 2-36 on page 126.

Figure 2-36 Signals Pane in the case of Enumerated Toggle
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In the case of enum toggles, the rise and fall values are not applicable and therefore are not
shown. The Score column shows the covered and uncovered status of the enumerated
value.

If a particular signal is marked unreachable (UNR) by Incisive Enterprise Verifier (IEV), then
the UNR column shows an icon, as shown in Figure 2-37 on page 126.

Figure 2-37 Signals/Variables Marked Unreachable by IEV
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A toggle variable is marked as:

B Fully Unreachable if all of its signals are marked as UNR.
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B Partially Unreachable if at least one but not all of its signals are marked as UNR.
A toggle signal is marked as:
B Fully Unreachable if one or both (rise and fall) transitions are marked as UNR.

Note: Partially Unreachable marker is not used in case of toggle signals.

The color of the icon and the tooltip indicates if the signal was marked as fully unreachable
or partially unreachable. A red color icon indicates fully unreachable. A fully unreachable icon
shows the tooltip as Fully Unreachable. An orange color icon indicates partially

unreachable. A partially unreachable icon shows the tooltip as Partially Unreachable.

You can also filter table data to show only the items that are marked fully unreachable or
partially unreachable by IEV.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User
Guide.

If a particular toggle variable is marked ungradable at the time of simulation run, then the Ex
column shows ungradable icon for those variables, as shown in Figure 2-38 on page 127.

Figure 2-38 Variables Marked Ungradable
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You can also filter table data to show only the items that are marked ungradable.

If a particular expression is marked ungradable at the time of simulation run, then the Ex
column shows ungradable icon for those variables, as shown in Figure 2-39 on page 127.

Figure 2-39 Expressions Marked Ungradable
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You can also filter table data to show only the items that are marked ungradable.

For details on items marked ungradable, see the ICC User Guide.

2.1.3.2 View Source Code

When you click on a variable or a signal in the Variables pane or the Signals pane, the
corresponding source code is shown in the Source pane, as shown in Figure 2-40 on
page 128.

Figure 2-40 Source Pane
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In the Source pane, a covered variable/signal is highlighted green, an uncovered
variable/signal is highlighted red, and a partially covered signal/variable is highlighted yellow.

Note: The same color coding is used in the coverage status locator bar. Using the coverage
status locator bar, you can quickly reach the next covered or uncovered signal. When you
place the cursor on the coverage status locator bar, you can view the signal name and the

overall grade for that signal.

Using the search bar on the Source pane, you can quickly search for a specific text in the

source code.

2.1.3.3 View Attributes of Selected Signal/Variable

When you select a variable or signal, its attributes are displayed in the Attributes pane.
Figure 2-41 on page 129 displays the attributes associated with variable a.
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Figure 2-41 Attributes Pane
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You can right-click on an attribute and select any of the following:
B Add Columns—To add the selected column in the Variables pane
m Remove Columns—To remove the selected column from the Variables pane

Note: Alternatively, you can double-click on an attribute to add it to the Variables pane,
and then again double-click it to remove it from the Variables pane.

Unfilter Table—To release an already applied filter

Unsort Table—To unsort the table data

Copy Cell—To copy the data in the selected cell and paste it in any editor outside of IMC

Copy Row—To copy the data in the selected row and paste it in any editor outside of IMC

The Col # column of the Attributes pane shows the column number of the corresponding
attribute. For example, a value 0 in the Col # column for the attribute Name indicates that
this column appears at the first place in the Variables pane. No value in the Col # column
indicates that the corresponding attribute is not displayed in the Variables pane.

For a list of all of the attributes associated with a variable or a signal, see List of Attributes on
page 419.

2.1.3.4 Generate HTML Toggle Coverage Report

To generate an HTML toggle coverage report:
1. Click the Report button in the Report toolbar.
The Report Toggles dialog box is displayed, as shown in Figure 2-42 on page 130.
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Figure 2-42 Report Toggles
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2. Specify the name of the report in the Report Name text box. By default, the name is
specified as Toggle Report. This name will appear on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location from which IMC was invoked.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>.

5. By default, the Add source check box is selected. This causes reporting of Source
Code column in the report. If you do not want to include this column in the report, clear
the Add source check box.

6. Click OK to generate the report.
The Report Done dialog box is displayed, as shown in Figure 2-43 on page 130.

Figure 2-43 Report Done

: Report Done! |

The report was generated at:
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This dialog box shows the location where the report is generated.
7. Click OK.

You can navigate through the location shown above, and then open the index.html file in
a Web browser.

Figure 2-44 on page 131 shows the generated HTML report.
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Figure 2-44 Toggle Report
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The report shows the information such as, who generated the report and when the report was
generated. It also includes the context information, such as coverage database location,
model file (.ucm) and data file (.ucd) used to generate the report, the location and contents
of the coverage configuration file, and the list of refinement files applied before generating the
report.

The report lists the toggle information of the selected instance or type. It shows following
tables:

m Variables—This table lists the toggle variables within the selected instance or type.

B Signals—This table lists the signals within the selected toggle variable.

The columns shown in the report, the sort order, and data shown in the report (filters) is based
on the current state of the table at the time of generating the report. If required, you can adjust
the columns that you want to include or remove from the table, apply sort order, and also
apply filters before generating the report.

Note: After you have generated the report, you can filter data based on the Name field using
the Filter by name text box provided at the top of the generated HTML report.
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2.2 FSM Coverage

FSM coverage interprets the synthesis semantics of the HDL design and monitors the
coverage of the FSM representation of control logic blocks in the design. It answers the
question “Did | reach all of the states and cover all possible transitions or arcs in a given state
machine?”

To analyze FSM coverage in IMC:

1. Navigate through the design hierarchy on the Metrics page and identify overall coverage
of different state machines in the loaded run.

2. Launch the FSM page to perform a detailed analysis of different state machines.

2.2.1 Identify State Machine for FSM Coverage Analysis

To list all the state machines in the design for FSM analysis:
1. Click a top-level instance in the verification hierarchy tree.

2. Select FSMs tab in the right-hand pane and check the Recursive check box, as shown
in Figure 2-45 on page 132.

Figure 2-45 Metrics Page
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The FSMs tab page displays the list of FSMs along with the overall covered and uncovered
grade of that FSM. From this list, you can identify the FSM that you want to analyze in detail
and then improve its coverage. Similarly, you can select a specific instance in the verification
hierarchy tree and list the FSMs in that instance.

2.2.2 Launch the FSM Page

After identifying the FSM for further analysis, launch the FSM page. To launch the FSM page:
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1. In the hierarchy tree, select the instance or type for which you want to analyze FSM
coverage.

2. Click the FSM icon in the Analyze toolbar.

Note: Alternatively, you can right-click the instance or type and select FSM Analysis.

The FSM page is launched, as shown in Figure 2-46 on page 133.

Figure 2-46 FSM Page
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On the FSM page, you can:
View the List of FSMs

View Covered and Uncovered States and Transitions

View the Bubble Diagram
View the Underlying Source Code, Arc Conditions, and Attributes
Generate HTML FSM Coverage Report

Note: The Local button on the Locality toolbar allows you to change the roll-up type. Local
is the default, which shows state registers in the selected instance. When you click Local, the
button is named as Recursive, which allows you to display state registers within all the
children of the selected instance. If the button shows disabled, it indicates that you cannot
change the roll-up type of the selected item.
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2.2.2.1 View the List of FSMs

The FSMs pane shown in Figure 2-47 on page 134 displays the list of FSMs in the selected
instance or type.

Figure 2-47 FSM Pane
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The FSMs pane, by default, shows the name of FSM and the overall grade (state, transition,
and arc coverage). You can add more columns or remove columns from the table, as required.
You can also filter data in the table to display only the required items, sort table data, and also
search for items that meet specific search criteria.

2.2.2.2 View Covered and Uncovered States and Transitions

When you select a state register in the FSMs pane, the corresponding states are displayed
in the States tab page, as shown in Figure 2-48 on page 134.

Figure 2-48 States
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By default, the States tab page lists the different states of the selected state register, displays
the encoding value of different states, coverage status and score (green for covered and red
for uncovered states), and if the state is a reset state.

To view the transitions and arcs for the selected state register, click the Transitions & Arc
Sources tab. Figure 2-49 on page 135 displays the Transitions & Arc Sources tab page.
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Figure 2-49 Transitions & Arc Sources
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The Transitions & Arc Sources tab page displays all of the transitions that occurred in the
selected state register and the coverage status for the transitions (green for covered and red
for uncovered transition).

In addition, when you select the Transitions & Arc Sources tab, a separate pane is
displayed to show the arc source line numbers and the source location for the selected
transition. The Arc Sources drop-down has the following options:

m All—Lists allthe arcs (from state, to state, and check related source lines) for the
selected transition, and also highlights all the arcs in the Source tab page.

m Checks—Lists only the check related source line, and highlights the source line on
which the check conditions are located in the Source tab page.

m From States—Lists only the from state related source lines of the selected transition,
and highlights the from state arc in the Source tab page.

m To States —Lists only the to state related source lines of the selected transition, and
highlights the to state arc in the Source tab page.

You can add more columns or remove columns from the tables shown on the States and
Transitions page, as required. You can detach the pane using the Toggle floating option. You
can hide the pane using the Toggle auto-hide option. You can also filter data in the table to
display only the required items, sort table data, and also search for items that meet specific
search criteria. You can also filter the table data to show only excluded, covered, or uncovered
items. For more details, see View Excluded, Covered, or Uncovered Items Only on page 112.
You can also export the table data to a CSV file, if required. For more details, see Export Table
Data to a CSV File on page 110.

When you select a particular transition on the Transitions and Arc Sources page, the arcs
corresponding to that transition are displayed in the Arc Conditions page, as shown in

Figure 2-50 on page 136.
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Figure 2-50 Details Pane—Arc Conditions Tab
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Notice that transition State_2 -> State_3 happens under two input conditions, -1-- and
--0-, respectively.

2.2.2.3 View the Bubble Diagram

The Bubble Diagram pane of the FSM page displays a pictorial representation of the FSM
state register. Figure 2-51 on page 136 displays the bubble diagram of state register
present_state.

Figure 2-51 Bubble Diagram

Selected state register

Zoom buttons ———p
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The coloring mechanism for states and transitions in the bubble diagram is as follows:
m Green—lIndicates fully covered state or transition.

B Red—Indicates uncovered state or transition.

In the Bubble Diagram pane, you can:

B Change the Zoom-Level of the Bubble Diagram

m View Coverage Counts
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m Search Specific States

Change the Zoom-Level of the Bubble Diagram

Figure 2-52 on page 137 displays the Zoom buttons available to change the zoom-level of the
bubble diagram.

Figure 2-52 The Zoom Buttons
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To change the zoom-level of a bubble diagram, click the:

B Zoom out button to reduce the size of bubble diagram.
B Zoom fit button to scale the bubble diagram to fit in the current size of the display area.
B Zoom in button to enlarge the bubble diagram.

Note: In addition to using the zoom buttons, you can also change the zoom-level by dragging
the mouse with the right mouse-button depressed.

As you keep enlarging the bubble diagram, the bubble diagram might not be visible in the
current width of the pane. However, the Overview pane continues to show the complete
diagram, as shown in Figure 2-53 on page 137.

Figure 2-53 The Overview Pane
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The Overview pane always shows the complete bubble diagram. The rectangle shown within
the Overview pane indicates the current visible portion in the display area of the Bubble
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Diagram pane. You can drag the rectangle shown in the Overview pane to control the
visibility of the bubble diagram in the display area of the Bubble Diagram pane.

View Coverage Counts

To view the coverage count for a state or transition, move the cursor over a state or transition
in the bubble diagram. The coverage count for that state or transition is displayed in the status
bar in the lower-left hand corner, as shown in Figure 2-54 on page 138.

Figure 2-54 The Status Bar—Coverage Count
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Search Specific States

To search for a specific state, type the name of the state in the search field, as shown in
Figure 2-55 on page 138.

Figure 2-55 The Status Bar—Search Field
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Note: The state specified in the search field text box is highlighted in the bubble diagram.
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2.2.2.4 View the Underlying Source Code, Arc Conditions, and Attributes

The Details pane of the FSM page shows additional information, such as the source code,
attributes, and arcs of the selected state or transition. The Details pane has the following
tabs:

m Arc Conditions
m Attributes

m Source

Arc Conditions

The Arc Conditions tab page displays all possible input conditions under which the transition
took place. When you select a particular transition on the Transitions and Arc Sources
page, the arcs corresponding to that transition are displayed in the Arc Conditions page, as
shown in Figure 2-56 on page 139.

Figure 2-56 Details Pane—Arc Conditions Tab
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Notice that transition State_2 -> State_3 happens under two input conditions, -1-- and
--0-, respectively.

Note: A transition is evaluated covered if any of the arcs for that transition are covered. A
transition is evaluated uncovered if all of the arcs for that transition are uncovered. In the
above report, transition State_2 -> State_3 is considered covered because one of the
arcs for this transition is covered.

Attributes

To view the attributes such as the file location, line number, overall grade, reset count, status,
encoding value, and more information about the selected state or transition, click the
Attributes tab. Figure 2-57 on page 140 displays the attributes associated with state
State_1.
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Figure 2-57 Details Pane—Attributes Tab
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You can right-click on an attribute and select any of the following:
B Add Columns—To add the selected column in the FSMs pane
m Remove Columns—To remove the selected column from the FSMs pane

Note: Alternatively, you can double-click on an attribute to add it to the FSMs pane, and
then again double-click it to remove it from the FSMs pane.

Unfilter Table—To release an already applied filter

Unsort Table—To unsort the table data

Copy Cell—To copy the data in the selected cell and paste it in any editor outside of IMC

Copy Row—To copy the data in the selected row and paste it in any editor outside of IMC

The Col # column of the Attributes pane shows the column number of the corresponding
attribute. For example, a value 0 in the Col # column for the attribute Name indicates that
this column appears at the first place in the FSMs pane. No value in the Col # column
indicates that the corresponding attribute is not displayed in the FSMs pane.

For a list of all of the attributes associated with a state or transition, see List of Attributes on
page 419.
Source

When you click on a state or transition in the bubble diagram or in the States or Transitions
page, the corresponding source code is shown in the Source tab page, as shown in

Figure 2-58 on page 141.
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Figure 2-58 Details Pane—Source Tab
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In the Source tab page, a covered state is highlighted green and an uncovered state is
highlighted red. In the above pane, all the states are covered. The same color coding is used
in the coverage status locator bar. Using the coverage status locator bar, you can quickly
reach the next covered or uncovered state. When you place the cursor on the coverage status
locator bar, you can view the state name and the coverage count for that state. Using the
search bar on the Source tab page, you can quickly search for a specific text in the source
code. See Performing a Search on the Source Code for details on how to perform a search
on the source code.

Note: The source code of a state shows the case branch where that state transitions to
another state. If the state is an end state and does not transition to any other state, then the
source pane will display "Nothing Shown".

2.2.2.5 Generate HTML FSM Coverage Report

To generate an HTML FSM coverage report:
1. Click the Report button in the Report toolbar.
The Report FSM dialog box is displayed, as shown in Figure 2-59 on page 141.

Figure 2-59 Report FSM
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2. Specify the name of the report in the Report Name text box. By default, the name is
specified as FSM Report. This name will appear on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location from which IMC was invoked.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>.

5. By default, the Add source check box is selected. This causes reporting of Source
Code column in the report. If you do not want to include this column in the report, clear
the Add source check box.

6. Click OK to generate the report.
The Report Done dialog box is displayed, as shown in Figure 2-60 on page 142.

Figure 2-60 Report Done

The report was generated at:
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This dialog box shows the location where the report is generated.

7. Click OK.

You can navigate through the location shown above, and then open the index.html file in
a Web browser.

Figure 2-61 on page 143 shows the generated HTML report.
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Figure 2-61 FSM Report
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File Edit View History Bookmarks Tools Help
_‘3:,5 FSM report ‘J 2k |
[ @ file:/home/ruchikas/html_05-11-2015_12~01~44/ndex html =1E N o 4
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‘Generated by nuchikas on 2015/11/05 12-:02-14 (host ldvopt311)

FSMs—p

Transitions of selected state Associated arc conditions

The report shows the information such as, who generated the report and when the report was
generated. It also includes the context information, such as coverage database location,
model file (.ucm) and data file (.ucd) used to generate the report, the location and contents
of the coverage configuration file, and the list of refinement files applied before generating the
report.

The report lists the FSM information of the selected instance or type. It shows following
tables:

m FSMs—This table lists the FSMs within the selected instance or type.
m States—This table lists the states within the selected FSM.

m Transitions —This table lists the transitions of selected state.
(]

Arc conditions—This table lists all possible input conditions under which the transition
took place.

The columns shown in the report, the sort order, and data shown in the report (filters) is based
on the current state of the table at the time of generating the report. If required, you can adjust
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the columns that you want to include or remove from the table, apply sort order, and also
apply filters before generating the report.

Note: After you have generated the report, you can filter data based on the Name field using
the Filter by name text box provided at the top of the generated HTML report.

2.3 Functional Coverage

Functional coverage is generated by inserting PSL, SystemVerilog assertions, or
SystemVerilog covergroup statements into the code and simulating the design. IMC also
supports analysis of functional coverage defined in e language and collected by Specman.
The functional coverage points specify scenarios, error cases, corner cases, and protocols to
be covered and also specifies analysis to be done on different values of a variable.

Functional coverage is of the following types:

B Assertion Coverage—Is an extension of assertion-based verification and identifies
interesting functions directly. Assertion coverage points are specified using PSL or SVA
assert, assume, and cover directives. The coverage to be measured is directly
specified using the PSL/SVA statements or is interpreted from them.

m Covergroup Coverage—Focuses on tracking data values. It includes coverage of
variable values, binning, specification of sampling, and cross products. It helps design
engineers to identify untested data values or subranges. Covergroup coverage is
specified using SystemVerilog constructs.

Using IMC, you can analyze both assertion as well as covergroup coverage.

2.3.1 Assertion Coverage

To analyze Assertion coverage in IMC:

1. Navigate through the design hierarchy on the Metrics page and identify overall coverage
of different assertions in the loaded run.

2. Launch the Assertion page to perform a detailed analysis of different assertions.

2.3.1.1 Identify Assertions for Analysis

To list all the assertions in the design and identify an assertion for analysis:

1. Click the top-level instance in the hierarchy tree.
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2. Select Assertions tab in the right-hand pane and select the Recursive check box, as
shown in Figure 2-62 on page 145.

Figure 2-62 Metrics Page

Assertions tab
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The Assertions tab page displays the list of assertions along with the overall coverage of
those assertions. From this list, you can identify the assertions that you want to analyze in
detail and then target those assertions. Similarly, you can select a specific instance in the
instance hierarchy tree and list the assertions in that instance.

2.3.1.2 Launch the Assertions Page

After identifying the assertions for further analysis, launch the Assertions page. To launch
the Assertions page:

1. Inthe hierarchy tree, select the instance or type for which you want to analyze assertion
coverage.

2. Click the Assertion icon in the Analyze toolbar.

Note: Alternatively, you can right-click the instance and select Assertion Analysis.

The Assertions page is launched, as shown in Figure 2-63 on page 146.
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Figure 2-63 Assertions Page
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The Assertions page allows you to:
m View the List of Assertions

View the Underlying Source Code

[ ]
m View Attributes of Selected Assertion
(]

View Formal, Formal CEX, Formal Undetermined, Formal True Prove, or
Formal Vacuous Prove ltems Only

B Generate HTML Assertion Coverage Report

Note: The Local button on the Locality toolbar allows you to change the roll-up type. Local
is the default, which shows assertions in the selected instance. When you click Local, the
button is named as Recursive, which allows you to display assertions within all the children
of the selected instance. If the button shows disabled, it indicates that you cannot change the
roll-up type of the selected item.

View the List of Assertions

The Assertions page shown in Figure 2-64 on page 147 displays the list of assertions in the
selected instance or type.
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Figure 2-64 Assertions Page
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The Assertions page, by default, shows the assertion name, overall average grade, and
status of the assertion. You can add more columns or remove columns from the table, as
required. You can also filter data in the table to display only the required items, sort table data,
and also search for items that meet specific search criteria. You can also filter the table data
to show only excluded, covered, or uncovered items. For more details, see View Excluded
Covered, or Uncovered Items Only on page 112. You can also export the table data to a CSV
file, if required. For more details, see Export Table Data to a CSV File on page 110.

If a particular assertion is marked unreachable (UNR) by Incisive Enterprise Verifier (IEV),
then the UNR column shows an icon, as shown in Figure 2-65 on page 147.

Figure 2-65 Assertions Marked Unreachable by IEV

se | [Name Overall
Average Grade g

. P ASSERT_PASS_TRACE_PASS I[—10%
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P ASSERT_FAIL_TRACE_FAIL I—Jo%

P ASSERT_FAIL_TRACE_PASS I—J0%

P COVER_PASS IC—0%

[®] P cover_FaL I—— 0%

Note: The color of the icon and the tooltip indicates if the assertion was marked as fully
unreachable or partially unreachable. A red color icon indicates fully unreachable. A fully
unreachable icon shows the tooltip as Fully Unreachable. An orange color icon indicates

partially unreachable. A partially unreachable icon shows the tooltip as Partially
Unreachable.

You can also filter table data to show only the items that are marked fully unreachable or
partially unreachable by IEV. For more details, see filtering UNR items.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.
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View the Underlying Source Code

When you click on an assertion, the corresponding source code is shown in the Source pane,
as shown in Figure 2-66 on page 148.

Figure 2-66 Source Pane

. Name of the selected assertion
Source file_name

4 B
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Uncov_ered T
assertion R :
200 { g Coverage status
201 @ // psl cov I locator bar
202 [~
[ ™
Search bar—plii B [ Mstch Case

In the Source pane, covered assertions are highlighted green and uncovered assertions are
highlighted red. The same color coding is used in the coverage status locator bar. Using the
coverage status locator bar, you can quickly reach the next covered or uncovered assertion.
When you place the cursor on the coverage status locator bar, you can view the assertion
name and the coverage count for that assertion.

Using the search bar on the Source pane, you can quickly search for a specific text in the
source code. See Performing a Search on the Source Code for details on how to perform a
search on the source code.

View Attributes of Selected Assertion

When you select an assertion, the corresponding attributes are shown in the Attributes
pane. Figure 2-67 on page 149 shows the attributes of the selected assertion.
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Figure 2-67 Attributes Pane
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You can right-click on an attribute and select any of the following:
B Add Columns—To add the selected column in the Assertions pane
m Remove Columns—To remove the selected column from the Assertions pane

Note: Alternatively, you can double-click on an attribute to add it to the Assertions pane,
and then again double-click it to remove it from the Assertions pane.

Unfilter Table—To release an already applied filter

Unsort Table—To unsort the table data

Copy Cell—To copy the data in the selected cell and paste it in any editor outside of IMC

Copy Row—To copy the data in the selected row and paste it in any editor outside of IMC

The Col # column of the Attributes pane shows the column number of the corresponding
attribute. For example, a value 7 in the Col # column for the attribute Name indicates that
this column appears at the first place in the Assertions pane. No value in the Col # column
indicates that the corresponding attribute is not displayed in the Assertions pane.

For a list of all of the attributes associated with an assertion, see List of Attributes on
page 419.

View Formal, Formal_CEX, Formal _Undetermined, Formal_True_Prove, or
Formal_Vacuous_Prove Items Only

The Assertion analysis page, provides you with the following additional views (in addition to
excluded, covered and uncovered):

m Formal—To show Ex, UNR, Name, Formal Average Grade, and Formal Status
Grade attributes in the Assertions pane, as shown in Figure 2-68 on page 150.
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Figure 2-68 Formal View
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m Formal_CEX—This view shows all the attributes as shown in the Formal view with an
additional column, Formal Status. This view filters the table data to show only the items
for which Formal Status is Failed, as shown in Figure 2-69 on page 150.

Figure 2-69 Formal_CEX View
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m Formal_Undetermined—This view shows all the attributes shown in the Formal view
with an additional column, Formal Status. This view filters the table data to show only
the items for which Formal Status is Other and Formal Average Grade is > 0.0,
as shown in Figure 2-70 on page 150.

Figure 2-70 Formal_Undetermined View

P Assertions

Formal " fForma Staus Shows only the items for

Average Grade Status Grade
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m Formal_True_Prove—This view shows the same attributes as shown inthe Formalview.
It shows items for which Formal Status is Proved. This view filters the table data to
show only the Proved items for which Formal Status Grade is >0.0 and also the
Formal Average Gradeis > 0.0, as shown in Figure 2-71 on page 150.

Figure 2-71 Formal_True_Prove View

P_Assertions Shows only the items for

G UNE Name Farmal Formal
Average Grade Status Grade

oo % 0.0 ; which Formal Status Grade > 0
] and Formal Average Grade > 0

m Formal_Vacuous_Prove—This view shows the same attributes as shown in the Formal
view. It shows items for which Formal Status is Proved. This view filters the table data
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to show only the Proved items for which Formal Status Grade is >0. 0 and also the
Formal Average Gradeis = 0.0, as shown in Figure 2-72 on page 151.

Figure 2-72 Formal_Vacuous_Prove View

P Assertions

| e Eom . Shows only the items for
e - which Formal Status Grade > 0
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You can set any of the views, as required, by selecting it from the Views drop-down in the
toolbar.
Generate HTML Assertion Coverage Report

To generate an HTML assertion coverage report:
1. Click the Report button in the Report toolbar.
The Report Assertions dialog box is displayed, as shown in Figure 2-73 on page 151.

Figure 2-73 Report Assertions

Report Assertions

Directory Configuration

Report Name |Assertions report| |

Report Top Directory |fhomefruchikas | | Browse... |
Report Directory html_16-12-2015_12~48~07

+| Add source

| @ ok || Cancel |

2. Specify the name of the report in the Report Name text box. By default, the name is
specified as Assertions Report. This name will appear on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location from which IMC was invoked.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>.

5. By default, the Add source check box is selected. This causes reporting of Source
Code column in the report. If you do not want to include this column in the report, clear
the Add source check box.
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6. Click OK to generate the report.
The Report Done dialog box is displayed, as shown in Figure 2-74 on page 152.

Figure 2-74 Report Done

Report Done!

The report was generated at:
fhome/ruchikas/html_22-01-2016 11~25~17findex.html

‘ @ ok ‘ cancel

This dialog box shows the location where the report is generated.

7. Click OK.

You can navigate through the location shown above, and then open the index.html file in
a Web browser.

Figure 2-75 on page 152 shows the generated HTML report.

Figure 2-75 Assertions Report
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The report shows the information such as, who generated the report and when the report was
generated. The report lists the assertions in the selected instance or type.

The columns shown in the report, the sort order, and data shown in the report (filters) is based
on the current state of the table at the time of generating the report. If required, you can adjust
the columns that you want to include or remove from the table, apply sort order, and also
apply filters before generating the report.

Note: After you have generated the report, you can filter data based on the Name field using
the Filter by name text box provided at the top of the generated HTML report.

2.3.2 Covergroup Coverage

To analyze covergroup coverage in IMC:

1. Navigate through the design hierarchy on the Metrics page and identify overall coverage
of different covergroups in the loaded run.

2. Launch the Cover Groups page to perform a detailed analysis of different covergroups
(covergroup types/covergroup instances).

2.3.2.1 Identify Covergroups for Detailed Analysis

To list all the covergroups in the design and identify a covergroup for detailed analysis:
1. Click a top-level instance in the hierarchy tree.

2. Select Cover Groups tab in the right-hand pane and select the Recursive check box,
as shown in Figure 2-76 on page 153.

Figure 2-76 Metrics Page

Cover Groups tab
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The Cover Groups tab page displays the list of covergroups along with the overall coverage
of that covergroup. From this list, you can identify the covergroup that you want to analyze in
detail and then improve its coverage.
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Similarly, you can select a specific instance in the instance hierarchy tree and list the
covergoups in that instance.

Note: The * appearing next to the grade in the Overall Average Grade column indicates
that some non-default values were assigned to the weight (default is 1), goal (default is 100),
or the at_least (default is 1) covergroup options. When you place the mouse over the grade
value, a tooltip appears showing the values that affected the grade calculation.

2.3.2.2 Launching the Cover Group Page

After identifying the covergroup for further analysis, launch the Cover Groups page. To
launch the Cover Groups page:

1. Inthe hierarchy tree, select the instance or type for which you want to analyze covergroup
coverage.

2. Click the Cover Group icon in the Analyze toolbar.

Note: Alternatively, you can right-click the instance and select Cover Group Analysis.

The Cover Groups page is launched, as shown in Figure 2-77 on page 154.

Figure 2-77 Cover Groups Page
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The Cover Groups page allows you to:

m View the List of Covergroups in the selected type or instance
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View the Cover Items (coverpoints/crosses) within the selected covergroup

View the Cover Bins and Crosses for selected cover item

Perform Advanced Item Analysis of Crosses

View the Source Code and Attributes of the selected covergroup or cover item

Generate HTML Covergroup Coverage Report

Note: The Local button on the Locality toolbar allows you to change the roll-up type. Local
is the default, which shows covergroups in the selected instance. When you click Local, the
button is named as Recursive, which allows you to display covergroups within all the children
of the selected instance. If the button shows disabled, it indicates that you cannot change the
roll-up type of the selected item.

View the List of Covergroups

The Cover Groups tab page shown in Figure 2-78 on page 155 displays the list of
covergroups in the selected instance or type.

Figure 2-78 Cover Groups Tab Page
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The Cover Groups tab page, by default, shows the name of the covergroup, overall average
grade, and overall covered grade of the covergroup. You can add more columns or remove
columns from the table using the Tools & Options drop-down. You can detach the pane using
the Toggle floating option. You can hide the pane using the Toggle auto-hide option.

You can also filter data in the table to display only the required items, sort table data, and also
search for items that meet specific search criteria. You can also filter the table data to show
only excluded, covered, or uncovered items. For more details, see View Excluded, Covered
or Uncovered Items Only on page 112. You can also export the table data to a CSV file, if
required. For more details, see Export Table Data to a CSV File on page 110.

Note: Sometimes, you may notice a * appearing next to the grade in the Overall Average
Grade column. This indicates that some non-default values were assigned to the weight
(defaultis 1), goal (default is 100), or the at_least (default is 1) covergroup options. When you
place the mouse over the grade value, a tooltip appears showing the options that affected the
grade calculation. The tooltip also indicates whether the options affecting the grade are
related to the current entity or in one of its sibling.
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Figure 2-79 on page 156 displays the tooltip that shows the options affecting the grade
calculation.

Figure 2-79 Tooltip to Indicate Options Affecting Grade Calculation
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The tooltip shown indicates that non-default value was assigned to the at__1east covergroup
option.

Note: The use of non-default values assigned to the weight, goal, and the at_least
covergroup options is not indicated in the ASCII reports of IMC.

View the Cover Items

The Items pane displays the coverpoints and crosses within the selected covergroup.
Figure 2-80 on page 156 displays the cover items of covergroup instance tdsp_cg.

Figure 2-80 Cover ltems

Name of the covergroup instance
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By default, the name of the coverpoints and crosses, the overall average grade, and the
overall covered grade is displayed. However, you can add more columns or remove columns
from the table using the Tools & Options drop-down. You can also filter data in the table to
display only the required items, sort table data, and also search for items that meet specific
search criteria.

Note: The * appearing next to the grade in the Overall Average Grade column indicates
that some non-default values were assigned to the weight (default is 1), goal (default is 100),
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or the at_least (default is 1) covergroup options. When you place the mouse over the grade
value, a tooltip appears showing the values that affected the grade calculation.

Figure 2-81 on page 157 displays the tooltip when you place the mouse over the Overall
Average Grade column of coverpoint A.

Figure 2-81 Tooltip to Indicate Options Affecting Grade Calculation
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Note: For details on the at_1least option, see the ICC User Guide and Usage and
Concepts Guide for e Testbenches.

View the Cover Bins and Crosses

The Bins pane displays the bins and tuple information of the coverpoint or cross selected in
the /tems pane. It has two tab pages:

m Expand

B Abstract
By default, the Expand tab page is opened.

Figure 2-82 on page 157 displays the Abstract tab page of coverpoint A2.
Figure 2-82 Cover Bins (Abstract)

Name of theroverpoint

5 A
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Abstract Expand 4 brBE

Percent bins covered: [T 28.57%
Size of coverage space: 14
Murber of valid bins: 14

Murmber of covered bins: 4

Murmber of uncovered bins: 10

The Abstract tab page shows the high-level summary of the selected cover item. The
detailed information is available on the Expand tab page.
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Figure 2-83 on page 158 displays the Expand tab page of coverpoint A2.
Figure 2-83 Cover Bins (Expand)
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In the Expand tab page, by default, the name of the coverpoints and crosses, the overall
average grade, overall covered grade, and the hit count of the bin are displayed. However, you
can add more columns or remove columns from the table using the Tools & Options
drop-down. You can also filter data in the table to display only the required items, sort table
data, and also search for items that meet specific search criteria.

Perform Advanced Item Analysis of Crosses

To perform advanced item analysis, do any of the following:
B Select the cross, right-click and select Item Advanced analysis.

B Select the cross and select Item Advanced in the Analyze toolbar.

This will open a new analysis page, as shown in Figure 2-84 on page 159.
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Figure 2-84 Item Advanced Analysis
New analysis page
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This page has following tab pages:

B The Abstract tab page shows the high-level summary of the selected item. For more
details, see View the Cover Bins and Crosses.

B The Expand tab page shows the list of bins and their detailed information. For more
details, see View the Cover Bins and Crosses.

[

The Aggregate tab page enables generating aggregated results based on certain
parameters.

Figure 2-85 on page 160 shows the Aggregate tab page.
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Figure 2-85 Item Advanced Analysis (Aggregate)

Aggregate tab page
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In the Aggregate tab page, you can set the following options:

Min samples required for a covered bin (atleast)—Set the minimum number of
samples required for a bin to be considered covered.

Max samples required for a covered bin (upto)—Set the maximum number of
samples required for a bin to be considered covered.

Subspace Criteria—Specify the criteria on which the subspace creation must be
based. It can be either COVERED or UNCOVERED.

Min cube size (%)—Set the minimum size of reported cubes. It is measured in % of
physical space size.

Min degree of freedom per cube (cubestar)—Set the minimum number of stars in
the reported cubes.

Exclude illegal/ignored bins in a cube (exclude NA)—If selected, the NA bins are
not included in reported holes/covered cubes.

After specifying the required options, click the Calculate button.

Figure 2-86 on page 161 shows the Aggregate tab page with aggregated results.
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Figure 2-86 Item Advanced Analysis (Aggregated Results)

Abstract Expand Aggregate
Min samples required for a covered bin (atleast) |1 Min cube size (%) 0

Max samples required for a covered bin (upto) Min degree of freedom per cube (cubestars) 0

Subspace Criteria UNCOVERED - Exclude illegal/ignored hins in a cube (exclude MNA)
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Aggregated [{auto[0].. auto[1]} {auto[0]..auto[1]} 4 4 i
Buto[0]. auto[2]} {aut[0]} 3 3 0

resu |tS [fauto[0]} {auto[0]..auta[2]} 3 3 i

In the aggregated results, the similar bins are grouped together (to create cubes).

In the above results:
m Each row indicates the group of similar cross bins.
m Columns A and B indicate the coverpoints participating in the cross.

Note: These columns might sometimes show a * to indicate all values of that coverpoint.
When you place the cursor over *, bins of that coverpoint (that are associated with *) are
shown.

B The Size column shows the number of cross bins grouped together.
m The Physical Size column shows the physical space size taken by each group.

Note: A cube might include bins that are NA. This may happen if the Exclude
illegal/ignored bins in a cube (exclude NA) option was not selected (false) at the
time of calculating aggregate results. If exclude NA is off, then the aggregation may
include NA bins inside a cube, to make the cube look nicer. Therefore, if exclude NA is
off, you may find cubes where physical size and size are not the same.

B The Score column shows the number of times that group was hit.

The aggregated results enable you to quickly analyze bins. The calculation of aggregated
results might increase computational overhead; however, it makes data analysis more
efficient and less time-consuming.

As the calculation of aggregated results might increase the operational overhead, you can
timeout the calculation after the specified time has elapsed. You can specify the timeout using
the Aggregation timeout configuration option, as shown in Figure 2-87 on page 162.
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Figure 2-87 Aggregation Timeout Option

| = Configuration il
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| ﬁ?,Restore Defaults |
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By default, the aggregation calculation is stopped after 180 seconds. However, you can
change this limit, as required.
View the Source Code and Attributes

The Details pane of the Cover Groups page displays the attributes and the underlying
source code of the selected cover item. The Details pane has the following tabs:

m Attributes

m Source

Attributes Tab

When you select a cover item, the corresponding attributes are shown in the Attributes tab
page. Figure 2-88 on page 162 shows the attributes of coverpoint bin scalar_min.

Figure 2-88 Attributes Page

Name of the selected cover item

| scalar_min

Attributes: [Z] source 4pE
Col #  Mame 4 fValue
Is Vplan false =
Column number—pp|? o

: Overall Average Grade 100% 3 Attribute’s value

4 Overall Coversd 1.0
Overall Excluded 0.0
Overall Total 1.0 =

Attribute’s name
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You can right-click on an attribute and select any of the following:
B Add Columns—To add the selected column in the Cover Groups pane
B Remove Columns—To remove the selected column from the Cover Groups pane

Note: Alternatively, you can double-click an attribute to add it to the Cover Groups
pane, and then again double-click it to remove it from the Cover Groups pane.

Unfilter Table—To release an already applied filter

Unsort Table—To unsort the table data

Copy Cell—To copy the data in the selected cell and paste it in any editor outside of IMC

Copy Row—To copy the data in the selected row and paste it in any editor outside of IMC

The Col # column of the Attributes pane shows the column number of the corresponding
attribute. For example, a value 0 in the Col # column for the attribute At/least indicates that
this column appears at the first place in the Cover Groups pane. No value in the Col #
column indicates that the corresponding attribute is not displayed in the Cover Groups pane.

For a list of all the attributes associated with a covergroup, coverpoint, cover bin, and cross,
see List of Attributes on page 419.
Source Tab

When you click on a covergroup or any of its cover items, the corresponding source code is
shown in the Source tab page, as shown in Figure 2-89 on page 163.

Figure 2-89 Source Page

Source file name
Attributes L:j Source: 408
tdsp_core.v x EE|
10 | =
211  AXAZ2: cross A, AZ;
212 B: coverpoint TDSP_CORE_GLUE_INST.opb Coverage Status
- Locator Bar
214 option.auto_bin_max = 10;
215 i
216 B2: coverpoint TDSP_CORE_GLUE_IMNST.opb
217 { =
[ D]
Search bar—u e case

In the Source tab page, a covered cover item is highlighted green and an uncovered cover
item is highlighted red. The same color coding is used in the coverage status locator bar.
Using the coverage status locator bar, you can quickly reach the next covered or uncovered
cover item. When you place the cursor on the coverage status locator bar, you can view the
cover item name and the coverage count for that cover item.
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Using the search bar on the Source tab page, you can quickly search for specific text in the
source code. See Performing a Search on the Source Code for details on how to perform a
search on the source code.

Generate HTML Covergroup Coverage Report

To generate an HTML covergroup coverage report:
1. Click the Report button in the Report toolbar.
The Report Cover group dialog box is displayed, as shown in Figure 2-90 on page 164.

Figure 2-90 Report Cover group

Report Cover group

Directory Configuration

Report Name |Cover group report |

Report Top Directory |fhomefruchikas || Browse... |

Report Directory html_16-12-2015_12~47~47

¥ Add source

| @ oK || Cancel |

2. Specify the name of the report in the Report Name text box. By default, the name is
specified as Cover group Report. This name will appear on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location from which IMC was invoked.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>.

5. By default, the Add source check box is selected. This causes reporting of Source
Code column in the report. If you do not want to include this column in the report, clear
the Add source check box.

6. Click OK to generate the report.
The Report Done dialog box is displayed, as shown in Figure 2-91 on page 165.
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Figure 2-91 Report Done

Report Done!

The report was generated at:
/home/ruchikas/html_22-01-2016_11~25~17/index htm|

| @ oK || Cancel |

This dialog box shows the location where the report is generated.
7. Click OK.

You can navigate through the location shown above, and then open the index.html file in
a Web browser.

Figure 2-92 on page 165 shows the generated HTML report.

Figure 2-92 Cover group Report
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erated by ruchikas on 2015/11/03 12:32:28 (host ldvopt311)
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The report shows the information such as, who generated the report and when the report was
generated. It also includes the context information, such as coverage database location,
model file (.ucm) and data file (.ucd) used to generate the report, the location and contents
of the coverage configuration file, and the list of refinement files applied before generating the
report.

The report lists the covergroup information of the selected instance or type. It shows following
tables:

m Covergroup—This table lists the covergroups within the selected instance or type.
B Items—This table lists the coverpoints and crosses within the selected covergroup.

B Bins —This table lists the bins of selected coverpoint or cross.

The columns shown in the report, the sort order, and data shown in the report (filters) is based
on the current state of the table at the time of generating the report. If required, you can adjust
the columns that you want to include or remove from the table, apply sort order, and also
apply filters before generating the report.

Note: After you have generated the report, you can filter data based on the Name field using
the Filter by name text box provided at the top of the generated HTML report.
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Refining Metrics Data

While analyzing coverage data, you may want to exclude certain undesired instances, types,
and items from coverage analysis. The process of excluding certain items from coverage
analysis is called refinement. This chapter discusses how to exclude items from coverage
analysis, un-exclude excluded items, save refinements, and load the saved refinements using
IMC. This chapter includes following topics:

B Refinement in IMC GUI on page 167

m Refinement in Command-Line Interactive Mode on page 188

B Reusing Refinements File on page 226

3.1 Refinement in IMC GUI

The Refinement toolbar contains the options that allow you to exclude instances or types,
un-exclude already excluded items, save refinements, load refinements and show already
excluded items. You can choose the following items from the Refinement toolbar:

B Exclude—To exclude the selected item and its children.
B Exclude Local Aspects only—To exclude only top-level instances.

B Exclude Smart — To exclude such that any entity connected to the excluded entity will
be excluded implicitly.

m  Show Affected — This option is enabled for the smart excluded entity (meaning the entity
that was explicitly smart excluded). It shows the list of entities that were implicitly marked
excluded because of the Exclude Smart action on that entity.

B Show Affecting — This option is enabled for indirect smart excluded entities (meaning
any entity that was implicitly smart excluded). It shows the list of entities that caused the
indirect smart exclusion.

B Edit comment—To edit exclusion comment.

B Un-Exclude—To un-exclude already excluded items.
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Clear dirty rules —To clear/delete the dirty rules. This option is available recursively from
the type/instance/fsm parent entity. It is also available from the dirty excluded entity itself.

Approve dirty rules — To approve the dirty rules (make the rule completely valid). This
option is available recursively from the type/instance/fsm parent entity. It is also available
from the dirty excluded entity itself.

Clear all orphan rules—To clear/delete all the orphan rules of the selected item. This
option is available recursively from the type/instance/fsm parent entity.

Apply all orphan rules —To apply all the orphan rules of the selected item (by index of
originally excluded entity) and clear them. This option is available recursively from the
type/instance/fsm parent entity.

Read Refine—To load already saved exclusion file.

Save Refine—To save the exclusions to a file for later use.

Note: All the above options are also available in the Analysis menu.

3.1.1  Excluding Instances or Types

To exclude a specific instance or type from overall coverage:

1. Select the instance or type in the verification hierarchy pane. For example, select

RAM_256x16_TEST_INST in the verification hierarchy pane.

Note: You can also select multiple items simultaneously for exclusion using
Shift+SelectorCtrl+Select. To selectconsecutive items, click the firstitem, press
and hold down SHIFT key, and then click the last item. To select nonconsecutive items,
press and hold down CTRL, and then click each item.

2. Select Exclude from the Refinement toolbar.

When you exclude an instance, the coverage for that instance and its child instances is
removed from the overall coverage calculation, the instance is grayed out, and an icon
appears along with the instance name in the instance hierarchy tree, as shown in Figure 3-1
on page 169.

February 2016 168 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Figure 3-1 Refinement—Exclude
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Note: Alternatively, you can exclude an instance or type by right-clicking that instance or
type, and selecting Exclude from the pop-up menu.

3.1.1.1 Excluding Top-Level Instance only

When excluding a top-level instance (instance that has child instances), by default, all child
instances also get excluded. To not exclude child instances (or to exclude only the top-level
instance):

B Select the instance and select Exclude Local Aspects only from the Refinement
toolbar, or

B Right-click the instance and select Exclude Local Aspects only from the pop-up menu.

For example, to exclude only the top-level instance RAM_128x16_TEST_INST, right-click
the instance and select Exclude Local Aspects only from the pop-up menu. Figure 3-2 on
page 169 shows that only the top-level instance is excluded.

Figure 3-2 Refinement—Exclude Local Aspects Only
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3.1.2 Excluding Specific Metrics

Similar to excluding instances or types, you can exclude specific metrics for an instance or
type. To exclude specific metrics for an instance or type, select that instance in the verification
hierarchy pane, and then:

B Select the metrics type in the Metrics tab page, and select Exclude from the
Refinement toolbar, or

B Right-click the metrics type in the Metrics tab page, and select Exclude from the pop-up
menu.

For example, to exclude block metrics for the instance TDSP_DS_CS_INST:
1. Select TDSP_DS_CS_INST in the verification hierarchy pane.

2. Right-click Block in the Metrics tab page and select Exclude from the pop-up menu, as
shown in Figure 3-3 on page 170.

Figure 3-3 Refinement—Exclude Specific Metrics
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2. Right- C|ICk metrlc type and select Exclude.

Figure 3-4 on page 171 shows that only block metrics are excluded.
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Figure 3-4 Refinement—Specific Metrics Excluded
Only block metrics excluded
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Notice that only block coverage is excluded from the selected instance.

3.1.3 Excluding Specific Items

Similar to excluding instances, types, or metrics, you can exclude specific blocks,
expressions, toggle signals, states, transitions, covergroups, or assertions from overall
coverage. The steps for excluding specific blocks, expressions, states, transition, assertions,
and covergroups are the same. This section demonstrates how to exclude specific blocks and
signals.

3.1.3.1 Excluding Specific Blocks

To exclude specific blocks from overall coverage:
1. Select the block on the Block Analysis page.

2. Click Exclude in the Refinement toolbar.

Alternatively, you can:
B Right-click the block and select Exclude from the pop-up menu.

m Right-click the coverage icon in the Source tab page, and select Exclude from the
pop-up menu.

You can also exclude multiple blocks at a time by selecting them on the Blocks page, and
selecting Exclude from the Refinement toolbar.
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Note: To select consecutive blocks, click the first block, press and hold down SHIFT key, and
then click the last block. To select nonconsecutive blocks, press and hold down CTRL, and
then click each block.

Similarly, you can exclude specific expressions, signals, FSMs, states, transitions, assertions,
and covergroups, as required.

3.1.3.2 Excluding Specific Signals

In the case of toggle coverage, when you exclude a variable, all the signals associated with
that variable are excluded automatically. Instead of excluding all the signals, you can consider
excluding specific signals from overall coverage, as required.

To exclude specific signals from overall coverage:

1. Select the variable whose signals you want to exclude in the Variables pane on the
Toggle Analysis page. For example, select next_state in the Variables pane, as shown

in Figure 3-5 on page 172.

Figure 3-5 Refinement—Exclude Specific Signals
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2. The signals associated with the next_state are shown in the Signals pane. For
example, select next_state[1] in the signals pane, right-click and select Exclude in the
Refinement toolbar.

Figure 3-6 on page 173 shows that signal next_state[1] is excluded.
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Figure 3-6 Refinement—Specific Signal Excluded
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Notice that only next_state[1] is excluded.

3.1.3.3 Excluding Partial Signals (Rise or Fall Transitions)

A signal bit has two states, 0 and 1. A signal is considered covered if it completes a full
transition that is from 0 --> 1 (rise) and from 1 --> 0 (fall). At times, only either rise or fall
transition is expected. Therefore, in such cases, it is important that instead of excluding the
complete signal, we could exclude rise transition or the fall transition, as required.

To exclude partial signals (that is either rise transition or fall transition):

1. Select the signal in the Signals pane. For example, select next_state[0], as shown in
Figure 3-7 on page 173.

Figure 3-7 Refinement—Exclude Partial Signals
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2. To exclude the rise or fall transition, select the appropriate icons from the toolbar in the
Signals pane. For example, to exclude the rise transition, click the Exclude rise button
in the toolbar.

Note: Alternatively, you can right-click the signal name and select Exclude Rise from
the pop-up menu. The icons shown in the toolbar for excluding and un-excluding rise or
fall transitions are also shown in the pop-up menu when you right-click the signal.
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Figure 3-8 on page 174 shows that for signal next_state[0] only rise transition is excluded.

Figure 3-8 Refinement—Only Rise Transition Excluded
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Notice that only rise transition of the next_state[0] is excluded. Similarly, you can also
exclude other transitions, as required.

Note: If you exclude both rise as well as fall transition of a signal, the complete signal is
excluded.

3.1.3.4 Excluding UNR Items

To exclude a UNR item from overall coverage:

1. Select the UNR item on the Analysis page. For example, select Block 4 on the Block
Analysis page, as shown in Figure 3-9 on page 174.

Figure 3-9 Refinement—Exclude UNR Blocks
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2. Right-click the block and select Exclude from the pop-up menu.

Note: Alternatively, you can click Exclude in the Refinement toolbar.

Figure 3-10 on page 175 shows Block 4 marked excluded.
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Figure 3-10 Refinement—Exclude UNR Blocks
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For details on excluding UNR items in CLI mode, see Excluding Unreachable ltems on
page 221.

3.1.3.5 Difference Between Manual Marking and Automatic Marking

Manual marking means to mark certain items manually at the time of analysis. For example,
you select a specific block in IMC, and remove it from analysis by marking it as Exclude.

There are certain items that are automatically marked Exclude at the time of simulation run.

Figure 3-11 on page 175 shows some items marked manually and some items marked
automatically at the time of simulation run.

Figure 3-11 Refinement—Manual Marking and Automatic Marking
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Notice the slight difference between the icons used for automatically marked items and the
items marked manually.

Using IMC, you can also apply filters to:
m View only the items marked automatically at the time of simulation run
m View items marked manually during analysis

Note: The row below the column header is the filter row in which you can specify the filtering
criteria. For more details on filtering, see Filtering Values in Ex Column on page 68.
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3.1.4 Excluding Connected Entities (Smart Refinement)

In a coverage model, there are entities that might have connected entities. For example, a
cover item participating in a cross. In such situations, if the cover item is excluded, then the
cross (which is the connected entity) should also be excluded implicitly. Such exclusion is
called smart exclusion.

The Exclude Smart refinement option allows you to apply smart exclusions, that is, any
entity connected to the excluded entity will be excluded implicitly.

Currently, smart exclusion is supported in following scenarios:
B Smart exclusion of a toggle variable causes exclusion of all of the associated signals.

B Smart exclusion of a multi-driver signal causes an implicit exclusion of signal bits
connected to it.

B Smart exclusion of a signal bit causes exclusion of signal bits connected to it.

B Smart exclusion of rise or fall transition of a signal bit causes exclusion of associated
signals.

B Smart exclusion of a signal enum causes an implicit exclusion of connected enum
signals.

Note: Propagation of exclusion from enum nets and enum values is done only for an
exact match of both driver information (same number of bits and driven by same drivers)
and enum names. In addition, exclusion of enum nets propagates only to enum nets and
exclusion of non-enum nets propagates to non-enum nets. If an enum net is connected
to a non-enum net and both might have the same width and might be driven by the same
drivers, exclusion of one will not be propagated to other.

Smart exclusion of a state excludes any transitions to/from that state.
Smart exclusion of all transitions to/from a state excludes that state implicitly.

Smart exclusion of a bin excludes all corresponding bins from relevant crosses.

Smart exclusion of a cover item excludes any cross that contains it as one of its
dimensions.

Smart exclusion is currently not supported in following cases:

m Itis not supported for cover item in a covergroup that is contained in a cross of another
covergroup.

B Smart exclusion is currently not supported for blocks, expressions, and min-term for
expressions.
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Points to Remember
B Results might change based on the use of -expand switch at elaboration.

Q Without the -expand switch, only signals (not signal-bits) can be smart-excluded or
smart indirectly excluded. In such cases, all of the signal-bits are P-EXCL from the
signal.

Q Withthe -expand switch, both signals as well as signal-bits can be smart-excluded.
In such cases, the smart exclusion propagates through the signal-bits and not
through the signals.

B Results might change based on the use of -LPS_ASSIGN_FT_BUF switch (to disable
treating continuous assignment as pass through net) at elaboration.

Note: Smart exclusion is supported only for analysis time exclusions.

This section covers following topics:

m  Applying Smart Exclusion

B Viewing Impacted Entities

B Viewing Impacting Entities

3.1.4.1 Applying Smart Exclusion

To apply smart exclusion, perform the following steps:

1. Select the item on which you want to apply smart exclusion. For example, select
vector_low([18] bin of cover item A2.

2. Right-click and select Exclude Smatrt.

Note: Alternatively, you can click Exclude Smart option on the Refinement toolbar or
select Exclude Smart from the Analysis menu.

The selected item is marked excluded, as shown in Figure 3-12 on page 178.
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Figure 3-12 Smart Exclusion
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When you apply smart exclusion, the value of Exclusion Rule Type attribute is changed to
Analysis Smart.

The value of Exclusion Rule Type attribute for the entities that are connected to the smart

excluded entity is Analysis Smart Indirect (because they got excluded indirectly due to a
Exclude Smart action).

/ Important

The Unexclude action on an entity that is smart excluded will also unexclude all its
connected entities. However, if you perform an unexclude action on an entity that got
excluded indirectly due to a smart exclude action will not cause the master entity to
unexclude. For example, entity a1 is the master entity and smart exclude action on
it excludes both a1 and a2 (because a2 is a connected entity). If you perform an
unexclude on a1, it will unexclude both a1 and a2. But, if you perform an unexclude
action on a2, it will only exclude a2 and not the master entity that is a1. In addition,
remember that this unexclude on indirect will not work for signal rise/fall.

3.1.4.2 Viewing Impacted Entities

After you have applied smart exclusion on an item, you can view the entities that were

impacted due to exclusion (that is view the list of entities that were connected to the excluded
entity).

For this:
1. Select the excluded entity.
2. Right-click and select Show Affected.

Note: Alternatively, you can click Show Affected option on the Refinement toolbar or
select Show Affected from the Analysis menu.
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A dialog box is opened which shows the affected entities, as shown in Figure 3-13 on
page 179.

Figure 3-13 Affected Entities

=] Affected Entities x|

Ex Cover ltem Name

| Close |

The affected entities are listed in the dialog box.

3.1.4.3 Viewing Impacting Entities

If an entity is indirect smart excluded (that is -- it is excluded implicitly due to a Exclude
Smart action), you can view the list of entities that caused the indirect smart exclusion.

For this:
1. Select the Indirect smart excluded entity.
2. Right-click and select Show Affecting.

Note: Alternatively, you can click Show Affecting option on the Refinement toolbar or
select Show Affecting from the Analysis menu.

A dialog box is opened which shows the affecting entities, as shown in Figure 3-13 on
page 179.

Figure 3-14 Affecting Entities

Affecting Entities

The affecting entities are listed in the dialog box.
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3.1.5 Adding Comments at the Time of Exclusion

When excluding an instance, type, or any coverage item, you can add comments to describe
the refinement.

For this, before marking a particular item as excluded, you must enable adding comments.

You can do this by setting the Add comment option in the Configuration dialog box, as
shown in Figure 3-15 on page 180.

Figure 3-15 Configuration—Refinement Options

||:| Configuration

|

J General
o Appearance

1) Refinemant |
) Messages Bundling Go Add comment

{J Formal Analysis EEEREE
Merge i Pre-defined comments file
J Parallel Merge
Rank & Auto WRefine extension for command line
J Report Unigue

® [v] show excluded items

& Optimized read/write .vRefine files

i Default reviewer urknown

| 2 Restore Defaults ‘
| @ ok | Cancel |

By default, the Add comment check box is not selected. This indicates that you will not be
prompted to add comments at the time of exclusion. After you select the Add comment
check box, you will be prompted to add comments at the time of exclusion. A dialog box will
be displayed which will prompt you to add comments.

Note: Once you enable the Add comment check box, it applies to all the exclusions done in
that invocation of IMC.

Consider an example. To mark the instance TDSP_CORE_INST as exclude and to add user
comments at the time of exclusion, perform the following steps:

1. Select Configuration from the View menu.
2. Click the Refinement folder.
3. Select the Add comment check box and click OK.

Note: Once you enable the Add comment check box, it applies to all the exclusions
done in that invocation of IMC. As a result, steps 1, 2, and 3 need not be repeated for
each exclusion.
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4. Select the instance or type in the verification hierarchy pane. For example, select
TDSP_CORE_INST in the verification hierarchy pane.

5. Select Exclude from the Refinement toolbar. When you click the Exclude button, the
Exclusion dialog box is displayed, as shown in Figure 3-16 on page 181 for adding user
comments.

Figure 3-16 Refinement—Exclusion with Comments

User: ruchikas

Date: 11/13/14 12:21 PM

Reviewer:  [unknown <« Specify the reviewer name.

Comment: ‘

<J(Specify the exclusion comment.

| @ ok || Cancel |

In the Exclusion dialog box, you can specify the name of the reviewer and also the
comments to describe the reason for excluding the specified entity. The Exclusion
dialog box also displays two non-editable fields, Userand Date. These values are picked
automatically from the system on which the tool is running.

6. By default, the reviewer is specified as unknown. To specify the reviewer name as
Andrew, delete the text unknown, and specify Andrew in the Reviewer field. You can
also set a default reviewer once in the Configuration dialog box and it will appear
automatically in the Exclusion dialog box. By doing so, you will not have to enter it every
time you make exclusion. For more details, see Configuring Refinement Options on

page 81.
Note: The reviewer name cannot be more than 24 characters.

7. Inthe Comments field, specify the comment. For example, specify the comment as, The
instance seems irrelevant for analysis. Comment text cannot be more than 500

characters.

Note: In case you have specified a comments file in the Pre-defined comments file of
the Configuration dialog box, you will see additional fields, as shown in Figure 3-17 on
page 182.
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Figure 3-17 Refinement—Exclusion from Comments File

User: ruchikas

Date: 8/25/15 12:40 PM

Reviewer: unknown

& Pre-defined comment  fcmtl

 Free text comment

| © ok H Cancel ‘

=% Lists the comments defined

in the comments file

The Pre-defined comment drop-down lists all the comments that are defined in the
comments file (that you specified in the Configuration dialog box). You can place the
cursor on the comment name that appears in the drop-down list. It will show you the
associated comment text as a tooltip. In this case, the underlying comments file has

the following text:
NAME, COMMENT

cmtl, this is comment 1

cmt?2,this is comment 2

When you place the cursor on cmt1 in the Exclusion dialog box, the associated
comment is displayed, as shown in as shown in Figure 3-18 on page 182.

Figure 3-18 Refinement—Exclusion from Comments File

= Exclusion

User: ruchikas
Date: 8/25/15 12:40 PM

Reviewer: unknown

@ Pre-defined comment cmtl

- |——<

[x|

‘ @ ok H Cancel |

Tooltip with full comment text

In case you do not want to add comment from the pre-defined list of comments, click
the Free text comment radio button and specify the comment in the text field.

8. Click OK.

After performing the above steps, the instance TDSP_CORE_INST is excluded. In addition,
the values specified in the Exclusion dialog box are displayed in the Attributes tab page, as

shown in Figure 3-19 on page 183.
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Figure 3-19 Adding User Comments
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You can add the required attributes to the table shown in the Verification Hierarchy pane
and the List tabs pane, as required. For details, on adding columns in tables, see Adding
Columns on page 64. Once you add the attributes to required tables, you can apply filters,
sort data, and also save it as a view. For more details, see Defining and Organizing Views on
page 72.

Note: You can also add comments for multiple coverage items simultaneously. When adding
comments for multiple items, the comments added will apply to all of the selected entities.

Note: The comments added at the time of exclusion are preserved and are available for later
use if the exclusions are saved to a refinement file. For more details on saving a refinement
file, see Saving Refinements on page 186. In addition, the exclusion comments and reviewer
details added and saved in IMC GUI are available in the batch mode of IMC and vice versa.

Note: In case you add comments at the time of smart exclusion, then the comment you add
to the entity is also applied to all of its connected entities. If the connected entity is getting
excluded from more than one connections, then the comment information of the first origin is

shown. For details on smart exclusion, see Excluding Connected Entities (Smart Refinement)
on page 176.

3.1.6 Editing User Comments

After adding user comments, you an edit the comments, as required.

To edit user comments, select the excluded item whose comments you want to edit, and then
click the Edit Comment button on the Refinement toolbar.
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Note: Alternatively, you can select the excluded item whose comments you want to edit,
right-click and select Edit Comment for exclusion from the pop-up menu.

This opens the Exclusion dialog box, as shown in Figure 3-20 on page 184.

Figure 3-20 Editing User Comments

| = Exclusion x|
User: ruchikas
Date: 11/13/14 12:24 PM
Reviewer: Andrew

Comment: Ee instance seems 1rre1ej
[

| @ oK || Cancel |

You can edit the reviewer and comment, as required, and click on OK.

You can also delete the reviewer and comment by removing the values in the respective fields.

Note: In case you have specified a comments file in the Pre-defined comments file of the
Configuration dialog box, you will see additional fields in the Exclusion dialog box at the
time of editing comments, as shown in Figure 3-21 on page 184.

Figure 3-21 Refinement—Editing Comments

| |:| Exclusion |’§“|
User: ruchikas

Date: 8/25/15 12:40 PM

Reviewer: unknown
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" Free text comment

| @ ok || Cancel |

Note: If an old refinement file (from previous releases) is loaded, then at the time of editing
user comments, the User and Reviewer fields show the value as unknown, Date field is set
to default 01/01/1970, and the Comment field does not show any value.

3.1.7 Hide Excluded ltems

When you exclude an instance, type, or specific metrics for an instance, then by default, that
instance or type still appears in the hierarchy (though the coverage for that item is excluded
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from overall coverage). However, you can hide the excluded instance or types and not show
those items in the hierarchy.

For this, you need to clear the Show excluded items check box in the Configuration dialog
box, as shown in Figure 3-22 on page 185.

Figure 3-22 Configuration—Hide Excluded Items
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Note: You can invoke the Configuration dialog box by selecting Configuration from the
View menu. For refinement related options, select Refinement in the left pane.

After you clear the Show excluded items check box, the excluded items will not be shown
in the verification hierarchy.

3.1.8 Un-Excluding Excluded Iltems

To un-exclude an already excluded item:

1. Select the excluded instance or type in the verification hierarchy pane. For example,
select RAM_128x16_TEST_INST in the verification hierarchy pane.

2. Click Un-Exclude in the Refinement toolbar.

Note: Alternatively, you can right-click the instance or type and select Un-Exclude from
the pop-up menu.

After selecting Un-Exclude, the coverage for that instance is included in the overall coverage.

Similarly, you can un-exclude specific coverage metrics, as required.
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Note: You can also un-exclude multiple items, such as blocks, expressions, FSMs, states,
transitions, assertions, and covergroups at a time by selecting them on specific analysis
pages, and selecting Un-Exclude from the Refinement toolbar.

3.1.9 Saving Refinements

After excluding coverage items or instances during analysis, you can save the refinements to
afile and later, in another IMC run, load the saved refinements. This helps in saving the effort
of making exclusions again in the next IMC run.

To save the refinements made in one IMC run for reuse in another run:
1. Click Save Refinement Rules to File in the Refinement toolbar.

The Save Refinement Rules dialog box appears, as shown in Figure 3-23 on page 186.

Figure 3-23 Save Refinement Rules

||E| Save Refinement Rules )
Look |n: |U,,J analyze B| |E| |£| |Q| @|E| | Recent dirs = |
| rmy_exclude vRefine
| my_excludel vRefine .
) my_exclude_blks.vRefine 1 . SpeCIfy the name
of the file.

File Mame: [refinel uRefine - I
Files of Type: |Refinement Files *vRefine B|

| Save ] | Cancel |

2. Click Save.

2. By default, file name appears as refinel.vRefine. You can specify a different name
for the refinement file by specifying the name in the File Name text box and click Save.
For example, specify the name as my_exclude_blks.

Note: The extension of a refinement file is always .vRefine.

In this case, when you save the file, the file will be named as
my_exclude_blks.vRefine.

Note: If you have applied some refinements and did not save the refinement, then at the time
of exiting IMC, a dialog box will appear, as shown in Figure 3-24 on page 187 to indicate that
refinements were made and if you want to save the refinement before exiting the application.
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Figure 3-24 Refinement—Ensuring Saving of Refinements

Ensure saving exclude

Exclusion was done. Do you want to save exclusion
1o a refinement file?

Femember my Choice

Lyes J [0 |

This will ensure that you do not miss saving the refinement before you exit IMC. You can:
m Click Yes to save the refinement before exiting.
m Click No to not save the refinement before exiting.

Note: You can also select the Remember my Choice check box to ensure that your
choice (Yes or No) is saved and preserved for reuse in subsequent similar situations.

Note: The refinements saved in GUI mode can be loaded and applied in the batch mode of
IMC and vice versa. In addition, the refinement file saved with 12.2 version of IMC will not be
supported in any prior version of IMC.

3.1.10 Loading Saved Refinements

To load the already saved refinements for reuse in another IMC run:
1. Click Refinement and select Read Refinement Rules from File.

The Read Refinement Rules dialog box appears, as shown in Figure 3-25 on page 187.

Figure 3-25 Read Refinement Rules
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2. Click Read.
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2. Select the refinements file you want to load, and click Read.

When you load the refinements file, the saved exclusions are applied to the loaded run.

3.2 Refinement in Command-Line Interactive Mode

The exclude command of IMC enables you to exclude metrics items in command-line
interactive mode.

3.2.1 Command Syntax

The complete BNF of the exclude command is:

exclude [-type <type> | -inst <instance>]
-metrics <metrics_type>] | <coverage_object_specification>]
-smart]

—-comment <comment>]
-reviewer <reviewer name>]

[
[
[-unr]
[
[

where

<metrics_type> ::= [all] [block] [expression] [toggle] [fsm] [assertion]
[covergroup] [state] [transition] [arc] [code] [functional]
<coverage_object_specification> ::= —-assertion <assertion_name> |

-covergroup <covergroup_name> |

-coveritem <covergroup_name>.<coverpolnt_name> |

-coverbin <covergroup_name>.<coverpolnt_name>.<coverbin_name> |
-fsm <fsm_name> |

-state <fsm_name>.<state_name> |

-transition <fsm_name>.<from_state>/|.<to_state> |

-arc <fsm_name>.<from_ state>.<to_state>.<arc_index>

-toggle <signal_ full_ name> [[<bit_specification>] [.rise | .fall]]l]
-block <index specification> |

-expression <index_specification>

<index specification> ::= <index> | <range>
<range> ::= <index>-<index>
<bit specification> ::= [<index>] | [<range>]

In the above syntax,

B -inst <instance> specifies the instance to which exclusion must apply. The
<instance> can include the wildcard characters *, . . ., and 2.

Note: Special characters like [ ] in the instance names must be escaped with \. Else,
you can use {} to avoid the use of \. For example, if the instance name is
xbus0.masters[0], then specify it as:

—-inst xbusO.masters\[0\]
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or

-inst {xbusO.masters[0]}

B -type <type> specifies the type to which exclusion must apply. The <type> can
include wildcard characters * and 2.

Note: When you exclude a type, all instances within the type get excluded. However,
when you exclude all instances of a type, the type is not excluded automatically.

B -metrics <metrics_ type> specifiesthe type of metrics to be excluded. This option
should be used when you want to exclude coverage of all the items of the specified type
orinstance. The <metrics_type> can be any of the following:

all for all metric types

code for block, expression, and toggle coverage

fsm for state, transition, and arc coverage

functional for both assertion and covergroup coverage
block for block coverage

expression for expression coverage

toggle for toggle coverage

state for state coverage

transition for transition coverage

arc for arc coverage

assertion for PSL/SVA-based assertion coverage
covergroup for SystemVerilog-based covergroup coverage

Note: You can specify more than one metric type by separating the metric types with a
colon (:). For example, to exclude block and expression, use block: expression.

B <coverage_object_specification> specifies the coverage objects to be
excluded. This option must be used when you want to exclude individual coverage items
of the specified instance or type. The <coverage_object_specification> can be
any of the following:

QO -assertion <assertion_name> to specify the assertions that must be
excluded. It can include wildcard characters * and ».

Q -covergroup <covergroup_ name> to specify the covergroups that must be
excluded. It can include wildcard characters * and ».

Q -coveritem <covergroup_name>.<coverpoint_name> 10 specify the
coverpoints that must be excluded. It can include wildcard characters * and .

Q -coverbin <covergroup_name>.<coverpolnt_name>.<coverbin_name>
to specify the coverpoint bins that must be excluded. It can include wildcard
characters * and ».
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Q -fsm <fsm_name> to specify the state machines that must be excluded. It can
include wildcard characters * and >.

QO -state <fsm _name>.<state_name> to specify the states that must be
excluded. It can include wildcard characters * and >.

QO -transition <fsm_name>.<from_state>/|.<to_state> t0 specify the
transitions that must be excluded. It can include wildcard characters * and >.

Q -arc <fsm_name>.<from_state>/|.<to_state>.<arc_index> t0 specify the
arcs that must be excluded. The <arc_index> cannot include wildcard character
?, but it can include wildcard character *.

Q -toggle <signal full name> [[<bit_specification>] [.rise |
.fall]] to specify the signals that must be excluded. The <signal_full_name>
can include wildcard characters * and ». The <bit_specification> cannot
include wildcard character 2, but it can include wildcard character *. Optional
keywords rise and fall indicate if rise transition must be excluded or the fall
transition must be excluded.

QO -block <index specification> to specify the blocks that must be excluded.
The <index_specification> cannot include wildcard character 2, but it can
include wildcard character *.

QO -expression <index_specification> to specify the expressions that must
be excluded. The <index_ specification> cannotinclude wildcard character 2,
but it can include wildcard character *.

-smart makes the exclusion action smart, that is, any entity connected to the excluded
entity will be excluded implicitly.

-unr is used to exclude only the items that were marked UNR by IEV. For details on the
UNR flow and how items are marked UNR by IEV, see the IEV User Guide. For a few
examples on how to exclude UNR items, see Excluding Unreachable ltems on page 221.

-comment <comment> specifies the exclusion comment for the specified instance,
type, or coverage item. The exclusion comment <comment> must be enclosed within
quotes " ". For example, to add the comment as “This block cannot be covered”
for block 8 of instance dtmf recvr core.spI 1nsT, USe the following command:

exclude -inst dtmf recvr core.SPI INST -block 8 -comment "This block cannot be
covered"

Note: Comment cannot be more than 500 characters.

-reviewer <reviewer_name> specifies the exclusion reviewer of the specified
instance, type, or coverage item. For example, to specify the exclusion reviewer as Ben
for block 8 of instance dtmf recvr core.spI_1InsT, use the following command:
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exclude -inst dtmf recvr core.SPI INST -block 8 —-comment "This block cannot be
covered" -reviewer Ben

Note: If no reviewer is specified at the time of exclusion, the default value unknown is
considered as the reviewer. In addition, the reviewer name cannot be more than 24
characters.

Note: The exclusion comments and reviewer details added and saved in IMC
command-line interactive mode are available in the IMC GUI and vice versa. For
example, if the above exclusions are saved in a refinement file, you can load them in GUI
and also edit them. Figure 3-26 on page 191 shows the Exclusion dialog box in IMC
GUI, which shows the details added from IMC command-line.

Figure 3-26 Editing Exclusion Comments in IMC GUI

Exclusion

User: ruchikas
Date: 11/13/1412:59 PM
Reviewer: Een

Comment: his block cannot be coveredl

| @ ok || Cancel

3.2.2 Excluding All Coverage Objects in an Instance or Type

The exclude command allows you to:
B Exclude all coverage objects in a specified instance (using the -inst option)

B Exclude all coverage objects in a specified type (using the -type option)

For example, to exclude all coverage objects in instance dtmf_recvr_core.SPI_INST,
use:

exclude -inst dtmf recvr core.SPI INST

To exclude all coverage objects in instance hierarchy rooted at test .DUT. I1 including
test.DUT.I1, use:

exclude -inst test.DUT.I1...

To exclude all coverage objects in type dma, use:

exclude -type dma
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3.2.3 Excluding Blocks

The exclude command allows you to:

m Exclude all of the blocks of the specified instance or type (using the -metrics block
option)

B Exclude specific blocks from a particular instance or type (using the -block option)

3.2.3.1 Excluding All of the Blocks

To exclude all of the blocks of a specific instance or type, use the -metrics block option
of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics block

For example, to exclude all of the blocks of instance dtmf_recvr_core.SPI_INST, Use:

exclude -inst dtmf recvr core.SPI INST -metrics block

To exclude all of the blocks of type spi, use:

exclude -type spi -metrics block

To exclude all the blocks in all the classes declared in the package top, use:

exclude -type top::* -metrics block

To exclude all the blocks in all the classes declared in module mod1l, use:

exclude -type modl * -metrics block

3.2.3.2 Excluding Specific Blocks

To exclude specific blocks from coverage analysis, use the -block option of the exclude
command, as shown below:

exclude [-type <type> | -inst <instance>] -block <index_specification>
<index specification> ::= <index> | <range>
<range> ::= <index>-<index>

where <index_specification> specifies the report items to be excluded. It can be:

B <index> to specify the block number for exclusion. You can specify multiple blocks by
separating them by a space character.

B <range> to specify a range of blocks for exclusion. The right index of the range must be
greater than the left index.
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Note: The <index_specification> should include positive integer values. In addition,
<index_specification> cannotinclude wildcard character 2, but it can include wildcard
character *.

For example, consider a sample Block Coverage report shown in Figure 3-27 on page 193.

Figure 3-27 Block Coverage Report

Count Block #Stmt Line Kind Origin Source Code

1] 1 0 18 ternary 1 true * 18 assign m_rcc_clk = test_mode ? ~clk @ roc_clk;
230 2 ] 18 ternary 1 false * 18 assign m_rcc_clk = test_mode ? ~clk @ roc_clk:

1] 3 0 19 ternary 1 true * 13 assign m_digit_clk = test_mode ? clk @ digit_clk;
230 4 ] 19 ternary 1 false * 13 assign m_digit_clk = test_mode » ¢lk @ digit_clk;
1] 5 0 20 ternary 1 true * 20 assign m_spi_clk = test_mode ? clk @ spi_clk;

230 g ] 20 ternary 1 false * 20 assign m_spi_clk = test_mode » ¢lk @ spi_clk;

1] 7 0 21 ternary 1 true * 21 assign m_ram_clk = test_mode ? ~clk : ram_clk;
230 ] ] 21 ternary 1 false * 21 assign m_ram_clk = test_mode » ~clk @ ram_clk;:

1] g 0 22 ternary 1 true * 22 assign m_dsram_clk = test_mode ? ~clk : dsram_clk;
230 10 ] 22 ternary 1 false * 22 assign m_dsram_clk = test_mode ? ~clk @ dsram_¢lk:

To exclude block 1, use:

exclude -inst dtmf recvr core.TEST CONTROL INST -block 1

To exclude blocks 3 and 5, use:

exclude -inst dtmf recvr core.TEST CONTROL INST -block 3 5

To exclude blocks 7 to 9, use:

exclude -inst dtmf recvr core.TEST CONTROL INST -block 7-9

After executing the above commands, blocks 1, 3, 5, 7, 8,and 9 are excluded from coverage
analysis.

Figure 3-28 on page 193 shows the report after excluding the blocks listed above.

Figure 3-28 Report After Excluding Blocks

Count Block #S-mt Line Kind 0-1gin Source Code

230 2 1] 18 ternary 1 false * 18 assign m_ric_clk = test_mode ? ~clk @ rec_clk;
230 4 1] 19 ternary 1 false * 19 assign m_digit_clk = test_node » ¢Clk @ digit_clk;
230 3 1] 20 ternary 1 false * 20 assign m_spi_clk = test_mode 7 clk : spi_clk;

230 10 1] 22 ternary 1 false * 22 assign m_dsram_clk = test_node ? ~clk @ ds-am_clk;

In the above report, blocks 1, 3, 5, 7, 8, and 9 no longer show in the coverage results and the
total number of blocks appear as 4, instead of 10.

To view a list of excluded blocks, use:

report -detail -excludes -metrics block -inst dtmf recvr core.TEST CONTROL INST
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Figure 3-29 on page 194 shows the excluded blocks.

Figure 3-29 Report Showing Excluded Blocks

Humber of excluded blocks: B

Humber of excluded branches: &

Count Block #5tmt Line Kind Origin Source Code

ExCL 1 ] 18 ternary 1 trug * 18 assign m_rcc_clk = test_mode ? ~clk @ roc_clk:
ExCL 3 0 19 ternary 1 true * 13 assign m_digit_clk = test_mode ? clk @ digit_clk;
ExCL 5 ] 20 ternary 1 trug * 20 assign m_spi_clk = test_mode » ¢lk @ spi_clk;
ExcL 7 0 21 ternary 1 true * 21 assign m_ram_clk = test_mode ? ~clk : ram_clk;
ExCL 8 ] 21 ternary 1 false * 21 assign m_ram_clk = test_mode » ~clk @ ram_clk;:
ExCL 3 0 22 ternary 1 true * 22 assign m_dsram_clk = test_mode ? ~clk : dsram_clk;

Blocks marked excluded (EXCL)

In the above report, the excluded blocks are marked as EXCL.

3.2.4 Excluding Expressions

The exclude command allows you to:

B Exclude all of the expressions of the specified instance or type (using the -metrics
expression option)

B Exclude specific expressions from a particular instance or type (using the -expression
option)

3.2.4.1 Excluding All of the Expressions

To exclude all of the expressions in a specific instance or type, use the -metrics
expression option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics expression

For example, to exclude all of the expressions in instance
dtmf_recvr_core.DECODE_INST, use

exclude -inst dtmf recvr core.DECODE INST -metrics expression

To exclude all of the expressions in type dma, use:

exclude -type dma -metrics expression
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3.2.4.2 Excluding Specific Expressions

To exclude specific expressions from coverage analysis, use the -expression option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -expression <index_specification>
<index specification> ::= <index> | <range>

<range> ::= <index>-<index>
where <index_specification> specifies the report items to be excluded. It can be:

B <index> to specify the expression number for exclusion. You can specify multiple
expressions by separating them by a space character.

B <range> to specify a range of expressions for exclusion. The right index of the range
must be greater than the left index.

Note: The <index_specification> should include positive integer values. In addition,
<index_specification> cannotinclude wildcard character ?, but it can include wildcard
character *.

Consider a sample Expression Coverage report shown in Figure 3-30 on page 195.

Figure 3-30 Expression Coverage Report

[nstance name: dimf_recwvr_core.TDSP_CORE_INST.TDSP_CORE_MACH_INST
[Type name: tdsp_core_mach

File name: /fhome/ruchikas/cov_demo_dtmf/vlog_src/tdsp_core_mach. v
Number of covered expressions: 7 of 9

Number of uncovered expressions: 2 of 8

Number of excluded expressions: 0O

Number of unreachable expressions: @

index | grade | line | expression
1.1 | 108.00% (3/3) | 95 | (! bus_request) || (bus_request && bus_grant)
2. 1 | 33.00% (1/3) | 1@6 | bus_request && (! bus_grant}
5. 1 | 108.00% (3/3) | 119 | bus_request && bus_grant
index: 1.1 grade: 100.00% (3/3] line: 85 source: if ({'bus_request) || (bus_request && bus_grant}|
(! bus_request] || (bus_request && bus_grant)
e O
[index | hit | rwval | =<l= <2=
1.1.1 |1 |1 | 1
1.1.2 |1 |1 e -
1.1.3 |1 | @ |1 0

index: 2.1 grade: 33.00% (1/3}) line: 106 source: else if (bus_reguest && 'bus_grant)

bus_request && (! bus_grant)
S R

[indesx | hit | rwal | <l= «2=
b1l g1 11 1 o0
2.1.2 | @ | @ |- 1
2.1.3 | @ | @ | @
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To exclude expression 1.1 from instance
dtmf recvr core.TDSP_CORE INST.TDSP CORE MACH INST, US€:

exclude -inst dtmf recvr core.TDSP CORE INST.TDSP CORE MACH INST -expression 1.1

To exclude expressions 2.1.2and 2.1. 3, use:

exclude -inst dtmf recvr core.TDSP CORE INST.TDSP CORE MACH INST -expression

2.1.2-3

You can view a list of excluded expressions using the following command:

report -detail -excludes -metrics expression -inst
dtmf recvr core.TDSP _CORE INST.TDSP CORE MACH INST

Figure 3-31 on page 196 shows the excluded expressions.

Figure 3-31 Report Showing Excluded Expressions

Expressions marked P-EXCL
(because parent was marked excluded)

Number of excl

index | grade
1.1 | EXCL
2.1 | 1e8.0

index: 1.1 gra

(! bus_reguest

ded expressions:

| line
| 85
% (171727 | 106

e: EXCL line: S5 source:

5

| expression
| (! bus_request) || (bus_request && bus_grant)
| bus_request && (! bus_grant)

|| (bus_request && bus_grant)

-

=

L EE
index | h
1.1.1 | P-E
1.1.2 | P-E
1.1.3 | P-E

index: Z.1 grad

bus_reguest &&

| rval | <l=
XCL |1 |
XCL |1 | @
XCL | @ |1

¢}

e 100.00% (1/1/2) line: 106 source: else if (bus_reqguest && !bus_grant)

[! bus_grant)
-

| rval | <l=

=

L EE
index | hit
2.1.2 | EXC
2.1.3

if ({'bus_reqguest) || (bus_reguest && bus_grant}))

| EXC
Expressions mar&ed excluded (EXCL)

In the above report:

B Expressions2.1.2 and 2.1.3 show as EXCL (to indicate excluded).

m Expressions1.1.1,1.1.2,and 1.1.3 show as P-EXCL (to indicate that these items

were excluded because the parent 1.1 was marked excluded).
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/ Important

Iltems marked P-EXCL are excluded because the parent was excluded. You cannot
un-exclude these items individually. To un-exclude these items, you must
un-exclude the parent.

Consider another example where exclusion is made from type.

exclude -type alu 32 -expression 1.1

In this case, expression 1.1 is excluded from type alu_32.

Now generate a type-based report to see excluded expressions using the following
command:

report -detail -excludes -metrics expression -type alu 32

Figure 3-32 on page 197 shows the type-based report after excluding above expression.

Figure 3-32 Expression Coverage Type-Based Report

Expressiorr marked EXCL because it was excluded explicitly

Type name: [alu_32
File name: |[fhomefruchikas/cov_demo_dtmf/vlog_src/alu_32.w
Number of excluded expressions: 3

index | ggede | line | expression

1.1 | EXCL | 55 | {owm & ovwf)

index: 1.1 grade: EXCL line: 55 source: assign #1 sat_prod = [ovm && ovf) ? (prod[ HMSB]) ? PSAT : NSAT : prod :

[ovm && ovf)
=l =2

index | hit | =l= <Z=
____________________________ R
1.1.1 | P-EXCL | @

1.1.2 | P-EXCL | - ¢}

1.1.3 | P-EXCL | 1 1

Expressions marked P-EXCL (because parent was marked excluded)

Now, consider generating an instance-based report for the same entity:

report -detail -excludes -metrics expression -inst
dtmf recvr core.TDSP CORE INST.ALU 32 INST

Figure 3-33 on page 198 shows the excluded expressions.
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Figure 3-33 Report Showing Excluded Expressions

Expressior; marked T-EXCL (because it was excluded from type)

Instance name: dtmf_recvr_core,TDSP_CORE_INST.ALU_32 INST
Type name: pglu_32

File name: [home/fruchikas/cov_demo_dtmf/vlog_src/alu_32.w
Number of excluded expressions: 3

index | grade | line | expression

1.1 | T-EXCL | 55 | [owm && ovf)
index: 1.1 grade: T-EXCL line: 55 source: assign #1 sat_prod = (ovm && ovf) ? (prod[ HMSE]) ? PSAT @ NSAT : prod

[ovm && ovf)
=l =2

index | hit | =l= <Z=
____________________________ R
1.1.1 | P-EXCL | @

1.1.2 | P-EXCL | - ¢}

1.1.3 | P-EXCL | 1 1

Expressions marked P-EXCL (because parent was marked excluded)

In the above report, notice that in the case of instance-based report, expression 1.1 is
marked as T-EXCL. This is because the expression was excluded from the type. T-EXCL is
valid only for instance-based reports for the expressions that are excluded from types.

3.2.5 Excluding Toggle Signals

The exclude command allows you to:

m Exclude all of the signals of the specified instance or type (usingthe -metrics toggle
option)

m Exclude specific signals from a particular instance or type (using the -toggle option)

3.2.5.1 Excluding All Signals

To exclude all of the signals of a specific instance or type, use the -metrics toggle option
of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics toggle

For example, to exclude all of the signals of instance dtmf_recvr_core.ARB_INST, US€:

exclude -inst dtmf recvr core.ARB INST -metrics toggle
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3.2.5.2 Excluding Specific Signals

To exclude the specific signals from coverage analysis, use the -toggle option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>]
-toggle <signal_ full_ name>[[<bit_specification>] [.rise | .falll]

<bit specification> ::= [<index>] | [<range>]

<range> ::= <index>-<index>
where
B <signal_full_name> is the name of the signal that should be excluded.

B <bit_specification> specifies the signal bits for exclusion. Signal bits can be
specified as any of the following:

O Single bits using <index>
0 Range of bits using <range>

Note: The <bit_specification>shouldinclude positive integer values. In addition,
<bit_specification> cannot include wildcard character ?, but it can include
wildcard character *.

B [.rise | .fall] specifies if the rise transition or the fall transition of the specified
signal must be excluded.

For example, consider the sample Toggle Coverage report shown in Figure 3-34 on
page 200.
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Figure 3-34 Toggle Coverage Report

Instance name: dtmf_recwr_core,ARB_INST

Type name: arb

File name: /fhomefruchikas/cov_demo_dtmf/vlog_srcfarb. v
Number of covered signal bits: 12 of 15

Number of uncovered signal bits: 3 of 15

Number of excluded signal bits: O

Number of unreachable signal bits: @

Number of signal bits partially toggledirise): @ of 15
Number of signal bits partially toggledifall}): & of 15

Hit{Full} Hit(Rise} Hit(Fall} 5ignal

1 1 1 reset

1 1 1 clk

1 1 1 dma_hbreg

1 1 1 tdsp_breg

1 1 1 dma_grant

1 1 1 tdsp_grant

<] <] <] scan_ing

<] <] <] scCan_en

<] <] <] scan_outd

1 1 1 next_state[Z]

1 1 1 next_state[1]

1 1 1 next_state[G]

1 1 1 present_state[Z]
1 1 1 present_state[1]
1 1 1 present_state[0]

Examples -- Excluding complete signals

To exclude the signal bits present_state[0] and present_state[1], use:

exclude -inst dtmf recvr core.ARB INST -toggle {present state[0-1]}

Note: If you do not specify the signal bits with the signal name, all bits are excluded.

To exclude the signal dma_bregq, use:

exclude -inst dtmf recvr core.ARB INST -toggle dma breq

Examples -- Excluding partial signals (rise or fall transitions)

To exclude only the rise transition of signal bit present_state[2], use:

exclude -inst dtmf recvr core.ARB INST -toggle present state\[2.rise\]

To exclude only the rise transition of all the signal bits of next_state, use:

exclude -inst dtmf recvr core.ARB INST -toggle next state\[*.rise\]
To exclude only the fall transition of signal reset (signal reset is single bit signal), use:
exclude -inst dtmf recvr core.ARB INST -toggle reset\[*.fall\]

Note: In the exclude command, no mention of bits with \ [ .rise\] or\[.fall\]1 will
exclude all bit(s) in that signal regardless of signal being a vector of bits or a single bit.

Figure 3-35 on page 201 shows the report after executing above commands.
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Figure 3-35 Report After Excluding Signals

Number of covered signal bits: 9 of 12

Number of uncovered signal bits: 3 of 12

Number of excluded signal bits: 3

Number of unreachable signal bits: @

Number of signal bits partially toggledirise}: © of 8
Number of signal bits partially toggledifall): @ of 11

Hit{Full} Hit(Rise} Hit(Fall} Signal

KCL reset
Clk

-EXCL dma_hbreg
tdsp_breg
dma_grant
tdsp_grant

E

1
-EXCL P
1
1
1
<] scan_ing
¢}
¢}
1
1
1

-EXCL

scan_en
scan_outd

next statel[2]
next state[l]
next_state[G]
present_state[Z]
EXCL EXCL EXCL present_state[1]
EXCL EXCL EXCL present_state[0]

HHE R @D@D@F - O+

—
m
ot
i1
-
—

In the above report:

For signal reset, EXCL is shown only in the Hit (Fall) column. This is because only
the fall transition was excluded for it.

For signal dma_breq, P-EXCL is shown in all the columns because the complete signal
was excluded and P-EXCL indicates that the parent was marked excluded.

For signals bits next_state[0], next_state[1l], and next_state[2] only the
Hit (Rise) column shows EXCL. This is because for these signal bits only the rise
transition was marked excluded.

Forsignal bitpresent_state[2], EXCLis shownonlyinthe Hit (Rise) column. This
is because only the rise transition was excluded for it.

For signal bits present_state[0] and present_state[1], all columns show as
EXCL to indicate complete exclusion.

Based on above exclusions, the report header is also updated to show the modified number
of covered toggles, uncovered toggles, excluded toggles, signal bits partially toggled (rise),
and signal bits partially toggled (fall).

Example -- Excluding enum toggles

Consider a sample Toggle Coverage report shown in Figure 3-36 on page 202.
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Figure 3-36 Toggle Coverage Report

Hit{Full} Hit(Rise; Hit({Fall} Signal

1 1 1 al3]

1 1 1 al2]

o o o all]

o 1 o ald]

1 1 1 d[3]

1 1 1 d[2]

1 1 1 d[1]

1 1 1 d[a]

1 1 1 clk

¢} ¢} ¢} my_hit[1]

o o o my_hit[a3]

o] o] o] my_Tlogic[l]
o o o my_logic[@]
Hit Yalue Enum

o] green color

1 red

1 yellow

o] blue

To exclude enum toggle value yellow of enum toggle color, use:

exclude -inst top -toggle color\[yellow\]

Figure 3-37 on page 202 shows the report after executing above command.

Figure 3-37 Report After Excluding Enum Toggle

Hit{Full}) Hit({Rise) Hit{Fall}) 5&ignal
1 1 1 al3]
1 1 1 al?]
¢l o o all]
a 1 £} alo]
1 1 1 d[3]
1 1 1 d[2]
1 1 1 d[1]
1 1 1 d[o]
1 1 1 clk
¢ ¢ o my_bit[1]
a ] a my_bit[a]
£} 5} ¢ my_Tlogic[l]
£} 5} o my_Togic[@]
Hit Yalue Enum
£} green color
1 red
Enum value excluded e Pl yeLiow
ue

To exclude the complete enum toggle color, use:
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exclude -inst top -toggle color

The above command will exclude all the values of enumerated toggle color.

In case an enum is defined in a struct, then enclose the enum information within {" "} or
\" \". For example, if the enum addr is defined in struct port, then use the following
command to exclude the complete enum:

imc> exclude -inst big inst.si -toggle {"port.addr"}

or

imc> exclude -inst big inst.si -toggle \"port.addr\"

In case you want to exclude a particular value of enum defined within a struct (for example,
value INIT of enum addr defined in struct port), then use the following command:

imc> exclude -inst big inst.si -toggle \"port.addr\"\[INIT\]

To exclude a particular value of enum defined in a nested struct (for example, value INIT of
enum high defined in nested struct port.incr), use:

imc> exclude -inst big inst.si -toggle \"port.incr.high\"\[INIT\]

Example -- Exclusion of toggle array bits in case of Multi-Dimensional Arrays

Consider a sample Toggle Coverage report shown in Figure 3-38 on page 204.
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Figure 3-38 Toggle Coverage Report

Hit{Full} Hit(Rise} Hit(Fall} 5ignal

a_drw[3][4]1[0]
a_drw[3][4]1[1]
a_drw[3][4]1[2]
a_drw[3][4]1[3]
a_drw[3][4]1([4]
a_drw[3][4]1[5]
a_drw[3][3]1([0]
a_drw[3][3]1[1]
a_drw[3][3]1[2]
a_drw[3][3]1[3]
a_drw[3][3]1[4]
a_drw[3][3]1([5]
a_drw[3][2]1[0]
a_drw[3][2]1[1]
a_drw[3][2]1[2]
a_drw[3][2]1[3]
a_drw[3][2]1[4]
a_drw[3][2]1[5]
a_drw[3][1]1[0]
a_drw[3][11[1]
a_drw[3][11[2]
a_drw[3][1]1[3]
a_drw[3][1]1[4]
a_drw[3][1]1[5]
a_drw[3][0]1[0]

[clicalololololololoiooioolololololloilollollolle ool
[clicalololololololoiooioolololololloilollollolle ool
[clicalololololololoiooioolololololloilollollolle ool

To exclude all the toggle bits of multi-dimensional array a_drv where first array index is 3,
use:

exclude -inst top -toggle a drv\[3\]

To exclude all toggle bits of multi-dimensional array a_drv where first two array indices are
[11[0], use:

exclude -inst top -toggle a drv\[1\]\[O0\]

To exclude all toggle bits of multi-dimensional array a_r in all instances where first two array
indices are [1][1], use:

exclude -inst *... -toggle a r\[INI\[INI\[*\]

To exclude the rise transition of the multi-dimensional array a_r [1] [2] [1], use:
exclude -inst *... -toggle a r\[I\]\[2\]\[1l.rise\]

Note: To exclude all blocks, expressions, and signals of a specific instance or type, use the
exclude command as:

exclude [-type <type> | -inst <instance>] -metrics code

For example, to exclude all blocks, expressions, and signals of instance
dtmf_recvr_core.ARB_INST, use:

exclude -inst dtmf recvr core.ARB INST -metrics code
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3.2.6 Excluding FSMs

The exclude command allows you to:

m Exclude all of the FSMs of the specified instance or type (using the -metrics fsm
option)

m Exclude a specific FSM of the specified instance or type (using the - fsm option)

m Exclude all states of all of the FSMs in the specified instance or type (using the
-metrics state option)

m Exclude specific states of an FSM (using the -state option)

m Exclude all transitions of all of the FSMs in the specified instance or type (using the
-metrics transition option)

m Exclude specific transitions of an FSM (using the -transition option)

m Exclude all arcs of all of the FSMs in the specified instance or type (using the -metrics
arc option)

m Exclude specific arcs of an FSM (using the -arc option)

3.2.6.1 Excluding All FSMs

To exclude all of the state machines of the specified instance or type, use the -metrics fsm
option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics fsm

For example, to exclude all state machines of instance dtmf_recvr_core.SPI_INST, Use:

exclude -inst dtmf recvr core.SPI INST -metrics fsm

With the above command, all state machines of instance dtmf_recvr_core.SPI_INST
are excluded from coverage analysis.

3.2.6.2 Excluding Specific FSMs

To exclude a specific FSM from coverage analysis, use the - fsm option of the exclude
command, as shown below:

exclude [-type <type> | -inst <instance>] -fsm <fsm_name>

For example, to exclude FSM present_state from coverage analysis, use:

exclude -inst dtmf recvr core.SPI INST -fsm present state
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With the above command, all of the states, transitions, and arc available in FSM
present_state are excluded from coverage analysis.

3.2.6.3 Excluding All States of an FSM

To exclude all states of all of the FSMs of a specified instance or type, use the -metrics
state option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics state

For example, to exclude all states of all of the FSMs in instance
dtmf_recvr_core.SPI_INST, use:

exclude -inst dtmf recvr core.SPI INST -metrics state

With the above command, all states of all of the FSMs of instance
dtmf_recvr_core.SPI_INST are excluded from coverage analysis.

3.2.6.4 Excluding Specific States

To exclude specific states of a state machine, use the -state option of the exclude
command, as shown below:

exclude [-type <type> | -inst <instance>] -fsm <fsm_name>.<state_name>

where

B <fsm_name> is the name of the state machine from which you want to exclude states.
B <state_name> is the name of the state that you want to exclude.

Note: When excluding a reset state or transition, _RST should be appended to the state
name. For example, if you want to exclude a reset state named State_1, then the command
line should specify the reset state as State_1_RST.

Consider a sample State Coverage report shown in Figure 3-39 on page 207.
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Figure 3-39 State Coverage Report

Instance name: dtmf_recwr_core,SPI_INST

Type name: spi

File name: /fhomefruchikas/cov_demo_dtmf/vlog_src/spi.v.gz
State register: present_state

Number of covered states: & of &

Number of uncovered states: O of &

Number of excluded states: O

State Coverage:

State Encoding Visits
State_1 el 45904
State_0 elele] 17
State_2 o010 833
State_3 011 6375
State_7 111 17

To exclude the state state_1, use:

exclude -inst dtmf recvr core.SPI INST -state present state.State 1

With the above command, State_1 is excluded from coverage analysis.

Figure 3-40 on page 207 shows the report after excluding State_1.

Figure 3-40 Report After Excluding State_1

State register: present_state
Number of covered states: 5 of 5
Number of uncovered states: 0 of 5
Number of excluded states: 1

State Coverage:

State Encoding Visits

S R— T — 5] | potate 1 marked
ATe -

State_o 800 17 Excluded (EXCL)

State 2 0810 833

State 3 811 6375

State 7 111 17

In the above report, State_1 is shown as excluded and the total number of states appear as
5 instead of 6.

You can also exclude multiple states using a single exclude command. For example, to
exclude state_0 and State_3, use:

exclude -inst dtmf recvr core.SPI INST -state present state.State O
present state.State 3

Note: To exclude a reset state or transition, _RST should be appended to the state name. For
example, if you want to exclude a reset state named State_1, then the command line should
specify the reset state as State_1_RST, as shown below:
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exclude -inst dtmf recvr core.SPI INST -state present state.State 1 RST

Note: Currently, the -excludes option does not print the excluded states. It only prints the
number of excluded states in the report header. The actual excluded state is not printed in the
report body. You can view the excluded states using the -a11 option of the report
-detail command.

3.2.6.5 Excluding All Transitions of all of the FSM

To exclude all transitions of all of the FSMs of a specified instance or type, use the -metrics
transition option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics transition

For example, to exclude all transitions of all of the FSMs in instance
dtmf_recvr_core.SPI_INST, use:

exclude -inst dtmf recvr core.SPI INST -metrics transition

With the above command, all transitions of all of the FSMs of instance
dtmf_recvr_core.SPI_INST are excluded from coverage analysis.

3.2.6.6 Excluding Specific Transitions

To exclude specific transitions of a state machine, use the -transition option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>]
-transition <fsm_name>.<from_state>/|.<to_state>

where

B <fsm_name> is the name of the state machine from which you want to exclude
transitions.

B <from_state> is the name of the present state that indicates the beginning of a
transition.

B /|. indicates the separator between the <from_state> and the <to_state>.

Separator canbe "/" or".".
B <to_state> is the name of the next state that indicates the end state of a transition.

Note: When excluding a reset state or transition, _RST should be appended to the state
name. For example, if you want to exclude a reset state named State_1, then the command
line should specify the reset state as State_1_RST.

Consider a sample Transition Coverage report shown in Figure 3-41 on page 209.
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Figure 3-41 Transition Coverage Report

State register: present_state

Number of covered transitions: 9 of 14
Number of uncovered transitions: 5 of 14
Number of excluded transitions: @

Transition Coverage:

P-5tate N-S5tate Visits
State_1 State_0O 17
State_1 45886
State_0O State_2 17
State_1 <]
State_2 State_2 816
State_3 17
State_3 State_7 17
State_3 9316
State_7 State_1 17

To exclude the transition State_1 -> State_0, use:

exclude -inst dtmf recvr core.SPI INST -transition present state.State 1l.State 0

With the above command, transition State_1 -> State_0 is excluded from coverage
results.

Figure 3-42 on page 209 shows the report after excluding the transition state_1 ->
State_0.

Figure 3-42 Report After Excluding State_1 -> State_0

J5tate register: present state

Number of covered transitions: 8 of 13 } Total number Of

Number of uncovered transitions: 5 of 13

Number of excluded transitions: 1 tranSitionS now ShOW
13 instead of 14

Transition Cowverage:

P-5tate N-S5tate Visits
State_1 State_0 EXCL
State_1 45886
State_0O State_2 17
State_1 <]
State_2 State_2 816
State_3 17
State_3 State_7 17
State_3 9316
State_7 State_1 17

Transition State_1 -> State_0 no longer appears in the report.

Note: If arc scoring is enabled, arcs are reported as input conditions under which a transition
takes place. Arcs associated with a transition are automatically excluded when you exclude
a transition. In addition, you can exclude arcs individually in both batch mode as well as the
GUI mode.
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You can view the excluded transitions, using the -excludes option of the report -detail
command.

3.2.6.7 Excluding All Arcs of all of the FSM

To exclude all arcs of all of the FSMs of a specified instance or type, use the -metrics arc
option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics arc

For example, to exclude all arcs of all of the FSMs in instance
dtmf_recvr_core.SPI_INST, use:

exclude -inst dtmf recvr core.SPI INST -metrics arc

With the above command, all arcs of all of the FSMs of instance
dtmf_recvr_core.SPI_INST are excluded from coverage analysis.

3.2.6.8 Excluding Specific Arcs

To exclude specific arcs of a state machine, use the -arc option of the exclude command,
as shown below:

exclude [-type <type> | -inst <instance>]
—arc <fsm_name>.<from_state>.<to_state>.<arc_index>

where
B <fsm_name> is the name of the state machine from which you want to exclude arcs.

B <from_state> is the name of the present state that indicates the beginning of a
transition.

B /|. indicates the separator between the <from_state> and the <to_state>.

Separator can be "/" or ".".
B <to_state> is the name of the next state that indicates the end state of a transition.
B <arc_index> specifies the arcs to be excluded. You can specify the arc_index as:

QO <index> to specify the arc number for exclusion. You can specify multiple arcs by
separating them by a space character.

O <range> to specify a range of arcs for exclusion. The right index of the range must
be greater than the left index.

Note: The arc index starts from number 0. In addition, <arc_index> cannot include
wildcard character 2, but it can include wildcard character *.
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For example, consider a sample Arc Coverage report shown in Figure 3-43 on page 211.

Figure 3-43 Arc Coverage Report

Instance name: dtmf_recwr_core, SPI_INST
Type name: spi

State register: present_state

Number of covered arcs: 10 of 18

Number of uncovered arcs: 8 of 18
Number of excluded arcs: O

Arc Coverage:

Inputs = [ spi_fs, spi_<lk, not_full, full }
F-5tate WN-5tate Inputs Wisits
State_1 State_0 1Q-- 17
State_1 -1-- ¢
a--- 45886
State_0 State_2 10-- 17
State 1 -1-- a8
a--- ¢
State2 --> State3 State_2 State 7 -al- 816
Arc Index O - State 5 1-- 7
Arc Index 1 > -0 0
State_3 State_7 -g-1 17
State_3 -1-- 3383
---0 5833
State 7 State 1 - 17
Reset Transitions:
P-State Reset State Wisits
State_1 State_1 1
State_ G State_1 o]
State_Z State_1 c]
State 3 State 1 o
State_7 State_1 ¢

The Input column lists all possible arcs for each transition. In the above report, transition
State_2 -> State_3 happens under two arc conditions, -1-- and --0-, respectively.

To exclude the first arc condition of State_2 -> State_3, use:

exclude -inst dtmf recvr core.SPI INST -arc present state.State 2.State 3.0

With the above command, the first arc of State_2 -> State_3 is excluded from coverage
results.

Figure 3-44 on page 212 shows the report after excluding the specified arc.
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Figure 3-44 Report After Excluding the Arc

Instance name: dtmf_recwr_core, SPI_INST
Type name: spi
State register: present state

Number of covered arcs: © of 17

Total number of

Number of uncovered arcs: 8 of 17
Number of excluded arcs: 1

Arc Coverage:

P arcs now show
17 instead of 18

—» Excluded arc

Inputs = [ spi_fs, spi_clk, not_full, full }
F-State N-State Inputs Vicits
State_1 State_0 1a-- 17
State_1 -1-- a
0--- 45886
State_0 State_2 1a-- 17
State_1 -1-- ]
0--- ]
State_2 State_2 -01- 816
[ state_3 -1-- EXCLH
.- 8- a
State_3 State_7 -8-1 17
State_3 -1-- 3383
---0 5933
State_7 State_1 ---- 17
Feset Transitions:
F-State Feset State Visits
State_1 State_1 1
State 0O State_1 2]
State_2 State_1 a
State_3 State_1 2]
State_7 State_1 ¢}

The first arc condition of State_2 -> State_3 is now excluded.

In case you wanted to exclude both the arcs of State_2 -> State_3, you could have used
any of the following:

3.2.7

Specifying multiple arcs (Specifying arcs as a range)

Specifying all of the arcs (Using wildcard *)

Excluding Assertions

The exclude command allows you to:

February 2016 212
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Specifying multiple arcs (Separating arcs using a space character)

exclude -inst dtmf recvr core.SPI INST -arc present state.State 2.State 3.0
present state.State 2.State 3.1

exclude -inst dtmf recvr core.SPI INST -arc present state.State 2.State 3.0-1

exclude -inst dtmf recvr core.SPI INST -arc present state.State 2.State 3.*
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B Exclude all of the assertions of the specified instance or type (using the -metrics
assertion option)

B Exclude specific assertions from a particular instance or type (using the -assertion
option)

3.2.7.1 Excluding All of the Assertions

To exclude all of the assertions of a specific instance or type, use the -metrics assertion
option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics assertion

For example, to exclude all of the assertions in the instance dtmf_recvr_core.SPI_INST,
use:

exclude -inst dtmf recvr core.SPI INST -metrics assertion

3.2.7.2 Excluding Specific Assertions

To exclude specific assertions from coverage analysis, use the -assertion option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -assertion <assertion name>

Consider a sample Assertion Coverage report shown in Figure 3-45 on page 213.

Figure 3-45 Assertion Coverage Report

Instance name: dtmf_recyr_core.SPI_INST

Type name: spi

File name: Shomesruchikas/coy demo dtmf/wlog_srcifspi.y

Humbar of covered assertions: € of 93

Finished Failed Assertion Line Source Code

n n _coverd_spi_interruptedframe 248  // ps] cover spi_interruptedfrane;
17 n _ coverd_spi_completeframe 244 ff psl cover spi_completeframe;
425 0 _cover?_spi_oneframe 242 ff psl cover spi_oneframe;

5 0 _coverl_spi_reset 240 fF psl cover spi_reset;

17 408 spi_fs_once 195 f/ psl assume spi_fs_once;

0 425 spi_fs_start 202 f/ psl assume spi_fs_start;

136 0 spi_nooverflow 213 fF ps] assume spi_nooverflow;

0 17 spi_countd 225 f/ psl assert spi_countd;

102 n spi_datahelduntilread 231 Jf psl assert spi_datahelduntilread:

To exclude assertion spi_fs_start from coverage results, use:

exclude -inst dtmf recvr core.SPI INST -assertion spi fs start
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Figure 3-46 on page 214 shows the report after executing the above command.

Figure 3-46 Report After Excluding spi_fs_start

IFile name: fhomefruchikas/cov demn dt Fvlog_srefspi.w

Number of covered assertions: 6 of 8 mj

Number of uncovered assertions: 2 of 8

Finished Failed Assertion Line Source Code

n n _coverd_spi_interruptedframe 248  // ps] cover spi_interruptedfrane;
17 n _ coverd_spi_completeframe 244 ff psl cover spi_completeframe;
425 0 _cover?_spi_oneframe 242 ff psl cover spi_oneframe;

4 0 _coverl_spi_reset 240 fF psl cover spi_reset;

17 408 spi_fs_once 195 f/ psl assume spi_fs_once;

136 0 spi_nooverflow 213 fF ps] assume spi_nooverflow;

0 17 spi_countd 225 f/ psl assert spi_countd;

102 0 spi_datahelduntilread 231 ff psl assert spi_datshelduntilread;

The results now show total assertions as 8 instead of 9. The assertion spi_fs_startisno
longer listed in the report.

To view a list of excluded assertions, use:

report -detail -excludes -metrics assertion -inst dtmf recvr core.SPI INST

Figure 3-47 on page 214 shows the excluded assertions.

Figure 3-47 Excluded Assertions

Humber of excluded assertions: 1

Finished Failed #Assertion Line Source Code

ExCL E4CL  spi_fs_start 202 f/ psl assume spi_fs_start;

The assertion spi_fs_start shows as excluded (EXCL).

Note: You can specify multiple assertions on the command line by separating them by space
character. For example, to exclude spi_fs_once and spi_count8, use:

exclude -inst dtmf recvr core.SPI INST -assertion spi fs once spi count$8

3.2.8 Excluding Covergroup Iltems

The exclude command allows you to:

m Exclude all of the covergroups of the specified instance or type (using the -metrics
covergroup option)
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Exclude specific covergroups (using the -covergroup option)
Exclude specific coverpoints (using the -coveritem option)

Exclude specific coverpoint bins (using the -coverbin option)

Important Considerations While Excluding Covergroup Iltems

When specifying the covergroup, coverpoint, or coverbin details in the exclude command,
remember that:

Special characters (like [ 1) or hierarchy delimiters (like : : or :) must be escaped with \.

Example 1: To exclude coverbin vector_low[20] of coverpoint A2, use:

exclude -inst dtmf recvr core.TDSP_CORE INST -coverbin cg.A2.vector low\[20\]

Example 2: To exclude coverbin auto [NOP], size[1] of coverpoint
trans_dirXsize, of covergroup co_trans, which is embedded in class
xbus_master_monitor, use

exclude -inst xbus_ tb top -coverbin
xbus master monitor\:\:co trans.trans dirXsize.auto\[NOP\],size\[1\]

To avoid the use of \, you can enclose the complete bin information within {} and

enclose the covergroup name, the coverpoint name, and the bin name within quotes " "
For example, the above examples can be modified as follows to avoid the use of \.

Example 1:

exclude -inst dtmf recvr core.TDSP_CORE INST -coverbin
{"cg"."A2" ."vector low[20]"}

Example 2:

exclude -inst xbus_ tb top -coverbin
{"xbus _master monitor::co trans"."trans dirXsize"."auto[NOP],size[1l]"}

3.2.8.1 Excluding All Covergroups

To exclude all of the covergroups of the specified instance or type, use the -metrics
covergroup option of the exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -metrics covergroup

For example, to exclude all covergroups of instance
dtmf_recvr_ core.TDSP_CORE_INST, use:

exclude -inst dtmf recvr core.TDSP _CORE INST -metrics covergroup

With the above command, all covergroups of instance

dtmf_recvr_core.TDSP_CORE_INST are excluded from coverage analysis.
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3.2.8.2 Excluding Specific Covergroups

To exclude specific covergroups from coverage analysis, use the -covergroup option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>] -covergroup <covergroup_name>

For example, to exclude covergroup cg of instance dtmf_recvr_core.TDSP_CORE_INST
from coverage analysis, use:

exclude -inst dtmf recvr core.TDSP_CORE INST -covergroup cg

With the above command, covergroup cg is completely excluded from coverage results. As

a result, all of the coverpoints, coverbins, and crosses available in the covergroup cg are also
excluded from coverage analysis.

Note: A dot (.) is not considered as a special character when it used in the context of
hierarchical paths. However, when a dot is used in covergroup names or embedded
covergroups, it is considered as a special character. In such cases, a dot must be escaped
with a \ or the covergroup name must be specified within " . For example, to exclude
covergroup named . cg embedded within class mc1, use:

exclude -inst top -covergroup {"mcl.cg"}

or

exclude -inst top -covergroup {mcl\.cg}

If a covergroup is embedded within a class, then the covergroup name must include the
complete hierarchical path as:

<class_name>::<covergroup name>

For example, to exclude covergroup CG, which is embedded in class MyClassType, use the
following command:

exclude -type test -covergroup {"MyClassType::CG"}

Or

exclude -type test -covergroup MyClassType\:\:CG

3.2.8.3 Excluding Coveritems (Coverpoints)

To exclude specific coverpoints from coverage analysis, use the -coveritem option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>]
-coveritem <covergroup_name>.<coverpolnt_name>

Consider a sample Covergroup Coverage report of instance named
dtmf_recvr_core.TDSP_CORE_INST shown in Figure 3-48 on page 217.
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Figure 3-48 Covergroup Coverage Report

Number of covered cover bins: 10 of 56

Number of uncovered cover bins: 46 of 56

Name Average, Covered Grade Line Source Code

cginstl 50%, 18% [10/56) 187 covergroup cg @inegedge clk}:

|--4 100% (2/2) 151  A: coverpoint TDSP_CORE_GLUE_INST.opa
cginstl.A.scalar_min 10G% [358/3) 156 bins scalar_min = {0}:
cginstl.A.scalar_max 100% [36/3) 157 bins scalar_max = {1G}:

cginstl. AZ 28% [(4/14) 201 A2 coverpoint TDSP_CORE_GLUE_INST.opa
| --vector_low[18] 100% (42740 208 bins vector_low[] = {[18:20]}:

| --vector_low[19] 100% (45740 208 bins vector_low[] = {[18:20]}:

| --vector_low[20] 100% (42740 208 bins vector_low[] = {[18:20]}:

| --vector_med[20] 100% (42740 207 bins vector_med[] = {[20:30]}:

| --vector_med[21] 0% (35/40) 207 bins vector_med[] = {[20:30]}:

| --vector_med[22] 0% (35/40) 207 bins vector_med[] = {[20:30]}:

| --vector_med[23] 0% (15/40) 207 bins vector_med[] = {[20:30]}:

| --vector_med[24] 0% (0740 207 bins vector_med[] = {[20:30]}:

| --vector_med[25] 0% (6740 207 bins vector_med[] = {[20:30]}:

| --vector_med[26] 0% (0740 207 bins vector_med[] = {[20:30]}:

| --vector_med[27] 0% (0740 207 bins vector_med[] = {[20:30]}:

| --vector_med[28] 0% (0740 207 bins vector_med[] = {[20:30]}:

| --vector_med[29] 0% (0740 207 bins vector_med[] = {[20:30]}:

| --vector_med[30] 0% (0740 207 bins vector_med[] = {[20:30]}:
cginstl.B 20% (2710} 212 B: coverpoint TDSP_CORE_GLUE_INST.oph
| --auto[0: 420406728] 100% (17314/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[429406729: 8580993457] 100% [(3/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[858953458: 1288400186] 0% (071} 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[1288490187:17179865915] 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[1717986016: 2147483644] 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[2147483645: 2576080373] 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[2576980374: 3006477102] 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[3006477103: 34359738311 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[3435973832: 3865470560] 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
| --auto[3865470561: 4204067295] 0% (0/1) 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B2 100% (2/2) 216 B2: cowverpoint TDSP_CORE_GLUE_INST.oph
| - -opbmin 100% (565/1) 220 bins opbmin = {G}:

| - - opbmax 100% (9/1) 221 bins opbmax = {60}:

cginstl, AXAZ 0% (0/728) 211 AXAZ: cCross A, AZ:
|--scalar_min,vector_low[18] 0% (0/1) 211 AXAZ: cCross A, AZ:
|--scalar_min,vector_low[19] 0% (0/1) 211 AXAZ: cCross A, AZ:
|--scalar_min,vector_low[20] 0% (0/1) 211 AXAZ: cCross A, AZ:

Note: In the report, the grade is showing no decimal places because the value of
float_precision configurable item is set to 0. By default, the value is set to 2 and you
would see 2 decimal places in the attributes that show values as decimals. For more details,

see Setting Values for Configurable Items on page 254.

To exclude coverpoints B and B2 from coverage results, use:

exclude -inst dtmf recvr core.TDSP_CORE INST -coveritem cginstl.B cginstl.B2

Figure 3-49 on page 218 shows the coverage results after executing the above command.
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Figure 3-49 Coverage Report After Excluding cg.B and cg.B2

Number of covered cover bins:

6 of 44

Number of uncovered cover bins: 38 of 44
Name Average, Covered Grade
cginstl 43%, 14% (6/44/12)
| --A 100% [(2/2)
cginstl.A.scalar_min 100% (358/3)
cginstl.A.scalar_max 100% [(36/3)
cginstl. A2 28% [(4/14)

| --wector_low[18] 100% [(42/40)
| --wector_low[19] 100% [45/40)
| --wector_low[20] 100% [(42/40)
| --wector_med[28] 100% [(42/40)
| --wector_med[21] 0% (36/40)
| --wector_med[2Z] 0% (36/40)
| --wector_med[23] 0% (15/40)
| --wector_med[24] 0% (0540)

| --wector_med[25] 0% (6/40)

| --wector_med[26] 0% (0540)

| --wector_med[27] 0% (0540)

| --wector_med[28] 0% (0540)

| --wector_med[29] 0% (0540)

| --wector_med[38] 0% (0540)
cginstl, AXAZ 0% (0/728)
|--scalar_min,vector_low[18] 0% (0/1)
|--scalar_min,vector_low[19] 0% (0/1)
|--scalar_min,vector_low[20] 0% (0/1)
|--scalar_min,vector_med[20] 0% (0/1)

207
207
207
207
207
207
211
211
211
211
211

Source Code

covergroup cg @i(negedge clk}

A coverpoint TDSP_CORE_GLUE_INST.opa
bins scalar_min = {G}:

bins scalar_max = {1G}:

A2: coverpoint TDSP_CORE_GLUE_INST.opa
bins vector_low[] = {[18:20]}:
bins vector_low[] = {[18:20]}:
bins vector_low[] = {[18:20]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
bins vector_med[] = {[20:30]}:
AXAZ: cross A, AZ:

AXAZ: cross A, AZ:

AXAZ: cross A, AZ:

AXAZ: cross A, AZ:

AXAZ: cross A, AZ:

Coverpoints B and B2 have been excluded from the report. When you exclude a coverpoint,
the bins within that coverpoint automatically get excluded.

To list the excluded covergroup items, use:

report -detail -excludes

-metrics covergroup

Figure 3-50 on page 218 shows the excluded covergroup items.

Figure 3-50 Excluded Covergroup ltems

-inst dtmf recvr core.TDSP_CORE INST

Number of excluded cover bins: 12
Name Average, Covered Grade Line Source Code
cginstl 43%, 14% (6/44/12) 187 covergroup cg @i(negedge clk}
|--B EXCL 212 B: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B.auto[0: 4294596728] F-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B. auto[4294967259: 858993457] P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B.auto[B589593458: 1288490186] P-EACL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B.auto[12884580187: 1717986915] P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B.auto[17179865916: 21474836441 P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B. auto[2147483645: 2576980373] P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B. auto[2576980374: 3006477102] P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B. auto[3006477103: 34359738311 P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B.auto[3435973832: 3865470560] P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B. auto[3865470561: 4294967295] P-EXCL 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
cginstl.B2 ExCL 216 BZ: coverpoint TDSP_CORE_GLUE_INST.opb
| - -opbmin P-EXCL 220 bins opbmin = {G}:
| - - opbmax P-EXCL 221 bins opbmax = {60}:
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In the above report:
m Coverpoints B and B2 show as EXCL (to indicate excluded).

m Bins within the coverpoints show as P-EXCL (to indicate that these items are excluded
because the parent was excluded).

/ Important

ltems marked P-EXCL are excluded because the parent was excluded. You cannot
un-exclude these items individually. To un-exclude these items, you must
un-exclude the parent.

Similarly, you can exclude more coverpoints.

3.2.8.4 Excluding Coverbins

To exclude specific coverpoint bins from coverage analysis, use the -coverbin option of the
exclude command, as shown below:

exclude [-type <type> | -inst <instance>]
-coverbin <covergroup name>.<coverpoint name>.<coverbin name>

For example, to exclude coverbin vector_low[20] of coverpoint A2, use:

exclude -inst dtmf recvr core.TDSP_CORE INST -coverbin cg.AZ.vector_low\[ZO\]

Or

exclude -inst dtmf recvr core.TDSP_CORE INST -coverbin
{"cg"."A2" ."vector low[20]"}

Figure 3-51 on page 219 shows the coverage report after executing the above command.

Figure 3-51 Coverage Report After Excluding vector_low[20]

Number of covered cover bins: 5 of 43
Number of uncovered cover bins: 38 of 43
Name Average, Covered Grade Line Source Code
cginstl 41%, 12% (5/43/13) 187 covergroup cg @inegedge clk}:
|--4 100% (2/2) 151  A: coverpoint TDSP_CORE_GLUE_INST.opa
cginstl.A.scalar_min 10G% [358/3) 156 bins scalar_min = {0}:
cginstl.A.scalar_max 100% [36/3) 157 bins scalar_max = {1G}:
cginstl. AZ 23% (3/13/1) 201 A2 coverpoint TDSP_CORE_GLUE_INST.opa
| --vector_low[18] 100% (42740 208 bins vector_low[] = {[18:20]}:
| --vector_low[19] 100% (45740 208 bins vector_low[] = {[18:20]}:
| --vector_med[20] 100% (42740 207 bins vector_med[] = {[20:30]}:
| --vector_med[21] 0% (35/40) 207 bins vector_med[] = {[20:30]}:
| - _vwectnr mndl"??'l (% [ 3ARFAMY elcivd hinc wecrtnr mndl"l = L[N 3M11 .
Coverbin vector_low[20] is no longer listed in the coverage report.
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The syntax for excluding a cross bin is same as excluding a cover bin. For example, consider
the cross bin shown in Figure 3-52 on page 220.

Figure 3-52 Cross bin exclusion

_ =8 Bins |
W Name Abstract Expand

Ex LUKE Name

Be cl.cg 3
== al[0].bl[0}

12 =
[<] (] = aIlLL.BI[0]

Showing 1 iem: == al[l]l.bl[l]

&

Ex WUse IName

£

= o B Ie B
T 0O N 0O D>

=
]
]

To exclude cross binal[0],bl[1], use:
exclude -inst top -coverbin 'cl.cg'.PC A B.'aI\[O0\],bI\[I\]"

Similarly, you can exclude more bins, as required.

/ Important

The exclude command allows you to exclude only the bins that are shown in
detailed coverage report. The uncovered automatically generated cross bins, by
default are not printed in coverage reports and therefore, such bins cannot be
excluded. You can enable printing of uncovered automatically generated cross bins
using the cross_num_print_missing covergroup option, or by using the
set_covergroup -print_all_cross_tuples command at elaboration. You
can exclude these uncovered automatically generated cross bins after they appear
in the report. For more details on covergroup options and the set_covergroup
command, see the ICC User Guide.
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3.2.8.5 Excluding All Assertions and Covergroups

To exclude all assertions and covergroups of a specific instance or type, use the exclude
command as:

exclude [-type <type> | -inst <instance>] -metrics functional

For example, to exclude all assertions and covergroups of instance
dtmf_recvr_core.ARB_INST, use:

exclude -inst dtmf recvr core.ARB INST -metrics functional

3.2.9 Excluding Unreachable Items

In UNR flow of IEV, if certain blocks, expressions, signals, or assertions are determined to be
unreachable, then those items are marked UNR by IEV. Using IMC, you can exclude those
UNR items.

To exclude the UNR items, use the -unr option with the exclude command.

Consider a sample Block coverage report shown in Figure 3-53 on page 221.

Figure 3-53 Block Coverage Report

Instance name: top.cl
Type name: can_dataer
File name: /net/hdlsopts/export/homesruchikas/testcases IMC/unr_flow_examplel
Number of covered blocks: 4 of 5
Number aof uncovered blocks: 1 of 5
Number of excluded blocks: @
Number af unreachable blocks: 1

Count Block Line Kind Origin Source Code

1 1 g code block a8 if (reset)

1 2 10 true part of 9 left == 0

1 3 11 false part of il else if (load && dispense)
Unreachable block —»mwe 4 12 true part of 11 left <= data:

1 5 11 implicit else 11 else if (load && dispense)

To exclude the unreachable block of instance top.c1 from coverage results, use:

exclude -inst top.cl -block 4 -unr

Figure 3-54 on page 222 shows the report after executing the above command.
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Figure 3-54 Report After Excluding Block 4

Instance name: top.cl
Type name: can_dataer
File name: fservers/scratch@3/ruchikas/ruchikas/testcases IMC/unr_flow_example/funr_tT1
Number of covered blocks: 4 of 4
Number of uncovered blocks: @ of 4
Number of excluded blocks: 1
Number of unreachable blocks: @

Count BElock Line Kind Origin Source Code

1 1 ] code block a2 if (reset)

1 2 14 true part of ] left == 0

1 3 11 false part of ] else if (load && dispense)
U-EXCL 4 12 true part of 11 left == data:

1 5 11 implicit else 11 else if (load && dispense)

UNR block marked U-EXCL

Block 4 is now marked as U-EXCL.

Note: The UNR markers are also shown in the HTML-based report.

Consider a sample Toggle coverage report shown in Figure 3-55 on page 222.

Figure 3-55 Toggle Coverage Report

Instance name: top.cl
Type name: can_dataer
File name: fservers/scratch@3/ruchikas/ruchikas/testcag
Number of covered toggles: 1 of B8

Number of uncovered toggles: 7 of 8

Number of excluded toggles: @

Number of unreachable toggles: 4

Number of signal bits partially toggledirise}: © of 8
Number of signal bits partially toggledifall)}: 1 of 8

Hit{Full} Hit(Rise} Hit(Fall} 5ignal

1 1 1 clk

] ] 1 reset

NR UNR UNR load
LINF, LINF, LINF, dispense
<] <] <] data[l]
<] <] <] datalf]
UNR UNR <] left[1]
LUNR UNR <] left[E]

Signals marked unreachable by IEV
To exclude unreachable signal 10ad, use:
exclude -inst top.cl -toggle load -unr

To exclude only the rise transition of signal bit left[1], use:

exclude -inst top.cl -toggle left\[l.rise\] -unr

To exclude all unreachable toggle transitions under instance top.c1, use:
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exclude -inst top.cl -toggle * -unr

The above command will exclude toggle variables 1oad and dispense and will also exclude
rise transitions of signals 1eft[1] and 1eft[0].

Note: While marking UNR items as exclude, remember that a toggle bit is excluded only if
both rise and fall transitions are marked as unreachable. If one of its transition (either
riseor fall)is marked as unreachable, then only the unreachable transition will be marked
as excluded.

For details on excluding toggle bits, see Excluding All Signals on page 198 and Excluding
Specific Signals on page 199.
Note: Marking of unreachable items is not supported for enumerated toggles.

More Examples

To exclude all the UNR items of instance top.c1, use:

exclude -inst top.cl -unr

The above command excludes all the unreachable blocks and expressions of instance
top.cl from coverage results.

To exclude all of the unreachable blocks of instance top.c1 from coverage results, use:

exclude -inst top.cl -metrics block -unr

To exclude all of the unreachable expressions of instance top . c1 from coverage results, use:

exclude -inst top.cl -metrics expression -unr

To exclude UNR expression 1.1.2 of instance top.c1 from coverage results, use:

exclude -inst top.cl -expression 1.1.2 -unr

To exclude UNR assertion ASSERT_PASS_TRACE_FAIL of instance top.M.L from
coverage results, use:

exclude -inst top.M.L -assertion ASSERT PASS TRACE FAIL -unr

3.2.10 Un-Excluding Excluded ltems

To un-exclude the excluded items, use:

unexclude [-type <type> | -inst <instance>]

[-metrics <metrics_type>] | <coverage_object_specification>]

where
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<metrics_type> ::= [all] [block] [expression] [toggle] [fsm] [assertion]
[covergroup] [state] [transition] [arc] [code] [functional]
<coverage_object_specification> ::= -assertion <assertion_name> |

-covergroup <covergroup_name> |

-coveritem <covergroup_name>.<coverpolnt_name> |

-coverbin <covergroup_name>.<coverpolint_name>.<coverbin_name> |
-fsm <fsm_ _name> |

-state <fsm_name>.<state_name> |

-transition <fsm_name>.<from_ state>/|.<to_state> |

—arc <fsm_name>.<from_state>.<to_state>.<arc_index>

-toggle <signal_full_name> [[<bit_specification>] [.rise / .fallj]]|
-block <index_specification> |

-expression <index_specification>

<index specification> ::= <index> | <range>
<range> ::= <index>-<index>
<bit specification> ::= [<index>] | [<range>]

See Command Syntax for details on syntax description.

This command reverses the effect of a previous exclude command.

3.2.11 Saving Refinements

After excluding coverage items during analysis, you can save the refinements to a file and
later, in another IMC run, load the saved refinements. This saves you the effort of making
exclusions again in the next IMC run.

To save refinements to a refinement file, use:

save -refinement <file>

where <f£1i1e>isthe name of the file in which the refinement information will be saved. This
refinement file can be reloaded later in another IMC run to quickly apply the refinements.

Using this command, you can also save refinements from multiple refinement files to a single
file.

For example, assume you applied and saved refinements in three files:
my_excludel.vRefine, my exclude2.vRefine, and my_exclude3.vRefine. TO
apply refinements from all the three files in the next IMC run, you need to load all the three
files. After loading all the files, you can consider saving the refinements to a single file so that
you do not need to load all three files again in the next IMC run.

To save the refinements from all of these files, to my_allexclude.vRefine, use:

save -refinement my allexclude.vRefine
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With the above command, refinements from all the three files are saved to a single file
my_allexclude.vRefine. In the next IMC run, you can load only the
my_allexclude.vRefine file.

3.2.12 Loading Saved Refinements

To load the already saved refinements for reuse in another IMC run, use:

load -refinement <file>

where <file> isthe name of the file that was saved earlier in the GUI mode or batch mode
of IMC.

The load -refinement command loads the specified refinement file, and marks the
entities mentioned in the refinement file as "excluded". Excluded entities are ignored while
performing grade calculations.

Note: If the underlying source code has changed, then at the time of loading the refinement
file in command-line mode, a warning message is generated to indicate that some of the rules
might be invalid. For more details, see Reusing Refinements File on page 226.

3.2.12.1 Loading a Manually Written Exclude File

You can also create an exclude file by manually writing the exclude and unexclude
commands in it. A manually created exclude file cannot be loaded using the 1oad
-refinement command. To apply the exclusions stated in a manually created excluded file,
use the following command at the IMC prompt.

source <filename>

Consider the following example.

File my_excl.bat includes following exclude commands:

exclude -inst dtmf recvr core.ARB INST -toggle {present state[l-2]}
exclude -inst dtmf recvr core.ARB INST -toggle next state

To apply the above exclusions on the loaded run, use the following command:

source my excl.bat

The above command will apply the exclusion commands written in file my_excl.bat to the
loaded run.
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3.3 Reusing Refinements File

In IMC, you can save the refinements to a file, and reuse it later (even if the design changes).

In the case of unnamed entities (for example, blocks, expressions, and arcs), there might be
situations when the changes in source code or difference in CCF commands across
simulations causes some of the rules to be invalid.

Note: The unnamed entities are the ones that do not have a name but are assigned a unique
identifier by the tool at the time of coverage data generation. This unique identifier might
change if the underlying source code changes.

In such cases, at the time of loading the refinement file, IMC notifies the user that few rules
might be invalid and prompts the user on how to proceed. You can choose any of the
following:

B Apply all of the rules: This will apply all of the rules from the refinement file. However, in
this case, there is a possibility of incorrect markings. These markings are translated into
“dirty” rules.

m  Apply only the valid rules: This will apply only the valid rules from the refinement file and
also highlight the invalid/orphan rules so that you can review them and then clear or
apply, as required. These markings are translated into “orphan” rules.

B Cancel the operation: This will cancel the loading of refinement file.

In the case of command-line mode, IMC shows a warning message to indicate that some
rules might be invalid. IMC automatically applies the valid rules.

Consider the following sequence of steps:
1. Load a run.
2. Apply refinements.

3. Save the refinement file. For example, save the refinement file as
my_exclude_blk.vRefine.

Now, consider that there are some change in the source code of types/instances that were
marked excluded or there is a difference in CCF commands across runs. Perform the
following sequence of steps:

1. Regenerate the coverage data.
2. Launch IMC GULI.

3. Load the new coverage data.
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4. Load the already saved refinement file (my_exclude_blk.vRefine).

As the source code has changed or the CCF file has differences, IMC displays a
message, as shown in Figure 3-56 on page 227.

Figure 3-56 Loading Refinement File (In the case of Invalid Rules)

Notice

In

Shome/ruchikasfcov_demo_citmf/design/my_exclude_blk vRefine
file, 34 rules are suspected as invalid

For details on related entities, see Messages log window or log
fila

Apply all rules | H Apply anly valid rules H | Cancel

5. You can choose to:

Q Apply all rules: This will apply all of the rules from the refinement file. However, in
this case, there is a possibility of incorrect markings.

Q Apply only valid rules: This will apply only the valid rules from the refinement file and
highlight the orphan rules so that you can review them and take appropriate action.

a Cancel: This will cancel the loading of refinement file.
For example, select Apply only valid rules.
6. When you select Apply only valid rules, the entities with invalid markings are
highlighted in red, as shown in Figure 3-57 on page 227.
Figure 3-57 Entities with Invalid Markings

Light red indicates the ancestors of entity with invalid markings

4 @ Verification Metrics =1 63.38% [~}
» #F Tvpes B 53.52%
4 it Instances =1 63.25%
— et 4 I dtmf recvr_core BT 63.25%
I TEST_CONTROL_INST =1 58.33%
I ROM_512x16_INST =0 0%

L b 4 fI: RAM_128x16_TEST_INST = 64.1%
=] 1 RAM, 128x16_INST =—1185.09%
b i RaM_2f6x16 TEST INST E=153.13%
I} TDSP_DS_CS_INST =T 66.67%

Dark red indicates the entity with invalid marking

You can place the cursor on the icon shown in the Ex column of the entity marked red for
more details.
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Figure 3-58 on page 228 shows the tooltip shown when you place the cursor on the icon
shown in the Ex column.

Figure 3-58 Tooltip for Invalid Markings

Tooltip shown for the parent with invalid marking

Tooltip shown for the entity with invalid marking

4§ Verfication Metrics
» i Types
4 Instances
"3 4 I dtmf recvr_core
It TES™ CONTROL INST

Exclus on Rule Type: Exrule T
apply on wrong source code [

" ¢childreny LT
Ex rule apphy on wrong Block INST

b I RAM 256x16 TEST_INST

4 @ Verification Metrics
b i Tvpes
4 HE Instances

] 4 % dtmf_recvr_core

i TEST_CONTROL INST
{F ROM_512x16_INST

0, 4 % RAM_128x16 TEST_INST
= Ik RAM_128x16_INST

b {F RAM 256x16 TEST INST

_.,

Exclusion Rule Type: Ex rule ST
apply on wrong source code
(self)

Ex rule apply on wrong Block

UX_INST

=11 63.38%
=T 63.52%
B 653.25%
=T 63.25%
BT 56.33%
== 9%
= 64.1%
=1 85.09%
E53.13%

B 63.38%
ET16352%
B 63.25%
ET16325%
ET58.33%
—T] 90%
Es4.1%
== 85.09%
Ers3.13%
E=T16667%
== 92.76%
T 13551%

In the tooltip, text (self) indicates that the selected entity has invalid marking and text
(children) indicates that some of the children might have incorrect markings.

In addition, new values are added to the Exclusion Rule Type attribute, as shown in
Figure 3-59 on page 229.
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Figure 3-59 Exclusion Rule Type value for Invalid Markings

Exclusion Rule Type (parent of entity with invalid marking) ——

Exclusion Rule Type (entity with invalid marking)

i [EE

I

4 T RAM 128x16 TEST INST
IF RAM_128x16_INST

b I} RAM_256x16 TEST INST
I TDSP_DS_CS_INST
i DATA_SAMPLE_MUX_INST
I DIGIT_REG_INST
i RESULTS_CONV_INST
I TDSP_MUX

b {} TDSP_CORE_INST
4 ULAW_LIN_CONV_INST

4 T RAM_128x16_TEST_INST
I RAM_128x16_INST

b I} RAM_256x16 TEST INST
I TDSP_DS_CS_INST
i DATA_SAMPLE_MUX_INST
I DIGIT_REG_INST
i RESULTS_CONV_INST
I TDSP_MUX

b} TDSP_CORE_INST
4 ULAW_LIN_CONV_INST
It ARB INST

Es4.1%
E=—118509%
Ers53.13%
E=T166.67%
== 92.76%
T 13551%
C—7.57%
Er52%

Showing 1 items

Metrics Source Attributefs
Col # Name ¥ valbe

exclusion | x|

Exclusion User v
Exclusion Time

4

=T 64.89% ||

Exclusion Rule Type Dirty Children

) 54.44%

Exclusion Reviewer

B 64.1% Showing 0 items
E=1185.09%
Ers53.13%

= 66.67%

==m52.76% [col# [Name ¥ |value

CC135.51%
C17.57%
Er52%

Metrics S[Details |ttributes 4

exclusion | x|
Exclusion User

Exclusion Time

E]

=T 64.89% 1]

Exclusion Rule Type Dirty Self

) 54.44%
=T 77.56% —i

Exclusion Reviewer
Exclusion Comment

The Exclusion Rule Type attribute shows value — Dirty Self for the entity with
invalid marking and it shows value — Dirty children for the parent of the entity with
invalid marking. These values are also used at the time of applying filters. For more
details on filtering, see Filtering Values in Ex Column on page 68.

Note: The dirty rules are considered orphans.

Note: At this stage, you have an option of reviewing each rule individually and then
approving it or clearing it, as required (for this flow, go to step 8). You also have an option
of not reviewing each rule individually and can clear or approve all the rules in the
Verification Hierarchy pane together (for this flow, go to step 7).

7. You can now right-click on a instance or type highlighted as red and select any of the

following actions:

Q Clear all orphan rules — To clear all the orphan rules of the selected item.

Q Apply all orphan rules — To apply all the orphan rules of the selected item and
delete them. As a result, the orphan rules will be attached to the entities by index,
and the rules will become applied but “dirty”.

Note: The Apply all orphan rules option will apply only the rules for which the
index can be found. If index is not found, then no action is taken for the orphan rule.
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If some of the rules are marked dirty and you want to approve or clear them, then
right-click the required instance or type and select any of the following:

O Cleardirty rules—To clear/delete the dirty rules of the selected instance or type.

O  Approve dirty rules—To approve the dirty rules of the selected instance or type
(make the rules completely valid).

8. In case you want to review each orphan rule, then open the detailed analysis page. For
example, select RAM_128x16_INST, right-click and select Block Analysis.

Figure 3-60 on page 230 shows the Block analysis page of instance
RAM_128x16_INST.

Figure 3-60 Orphan Rules Notification

Notification of orpTan rules in detailed analysis page Click to see orphan rules

Block| Toggle

|| orphan refinement rules | & Click to see orphans |

Ewurce Scare ram_128x16.v = ram_128x16_test.v 4 rBE
ine -1 = =

M7 [Index  |Block Type

49 ifdef verilog =
= [ 1] 50 initial
= [ 51 e begin =
= ] 52 @ if (initfile |= "none")
4 code black 66 m=1 53 @ beain [
s code black 75 TN | — o)
n 1 [lMatch Case

6 code block 76 @1

9. Click the Click to see orphans button to review the orphan rules.

Figure 3-61 on page 230 shows the details of the orphan rules.
Figure 3-61 Orphan Rules Review

Apply and approve rule

Clear orphan rule

Apply orphan rule Click to remove the

orphan rules panel

. orphan refinement rules %2 Remove orphar@®8

Orph? ules

£ M Index  Block Type Source THD KD
Line g E=

Entity Type Original Entity Exclusion  [Excl

Time

block dtmf_recvr_core/RAM_1... 11/18/13... ruch
block dtmf _recvr_core/RAM_1... 11/19/13... ruch
4 code block 66
List of orphan rules
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10. You can review each orphan rule and perform any of the following actions from the
buttons available in the table or right-click the rule and select these options from the
popup menu:

a Clear — Deletes the selected orphan rule.

Q Apply—Applies the selected orphan rule and deletes it. This option will apply only
the rules for which the index can be found. If index is not found, then this option is
disabled. As a result, the orphan rule will be attached to an entity by index, and the
rule will become applied but “dirty”.

Q Apply and approve— Applies the selected rule and approves it (makes the rule
completely valid). This option will apply and approve only the rules for which the
index can be found. If index is not found, then this option is disabled.

11. When all orphan rules are cleared, the dirty flags (red highlights) on the related
types/instances are automatically removed, as shown in Figure 3-62 on page 231.

Figure 3-62 Orphans Cleared

4 1 Verffication Metrics = 63.38% [=f7 | Name
» i Types = 63.52% ¥
4 Instances =T 63.25%
T 4 1 dtmf recvr_core =T 63.25%
TEST_CONTROL_INST =1 58.33%
ROM_512x15 INST =T 50% nl O]
4 1 RAM_128x16_TEST_INST = 64.1% Showing 0 items
RAM 128x16 INST =T 85.09%
) i RAM_256x16_TEST_INST E=153.13%

TDSP DS CS INST =T 66.67% Metrics Source Attributes 4 b B
DATA_SAMPLE_MUX_INST ==l 52.76% | [Col # Name ¥ Value
DIGIT_REG_INST BT 35.51% exclusion [ x|
RESULTS_CONV_INST —17.57% | |5 wclu s
TDSP_MUX =T 52%
} i} TDSP_CORE_INST =1 64.89% | |
ULAW_LIN_CONV_INST =) 94.44%

Red highlights removed Value of Exclusion Rule Type cleared

You can now save the refinements file as any of the following:

Q Asanew refinementfile: If you save the refinement file as a new refinement file, then
the new refinement file will not have orphan rules and they will not be reported on
loading. The original refinement file will continue to have orphan rules and if you
read the original refinement file, then the orphan rules will be reported.

a Overwrite the existing refinement file: If you overwrite the existing refinement file
after clearing all the orphan rules, then next time you load the refinement file, the
orphan rules will not be reported.

Note: At the time of launching IMC, you can also load a TCL file (that loads and applies the
exclusion rules) using the imc -init <tcl_file>command. The valid refinement rules
are applied and the invalid/orphan rules are created and highlighted.
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3.4 Converting an ICF to an IMC Exclude File

An ICCR Configuration File (ICF) cannot be used directly in IMC. This is because in ICCR,
marking (refinement) was supported through mark and undo_mark commands. However, in
IMC, refinement is supported through exclude and unexclude commands.

As a result, to apply marks from an ICF to a loaded run in IMC, you must convert it to an
exclude file.

The convert_icf command of IMC allows you to quickly convert an ICF into an IMC
exclude file. This command converts the mark/undo_mark commands written in an ICF to
equivalent exclude/unexclude commands and saves them in a separate file.

To convert an ICF to an IMC exclude file, use:

convert icf <icf filename> -out <converted exclude filename> [-ies92]

[-filter <mark> | <undo mark>]
where
B <icf filename> isthe name of the ICF that must be converted.

B <converted_exclude_filename> is the name of the file that will be generated after
conversion.

B -ies92 isrequired to make the ICF saved with IES9.2 release version compatible with
the IES10.2 release version. An ICF saved with IES9.2 release version is not compatible
with the IES10.2 release version due to change in expression indexing. If the ICF
includes only block coverage marks, then -ies92 option can be ignored. However, it is
recommended that ICFs saved with IES9.2 release version are converted with the
-ies92 option.

For more details on ICF and marking in ICCR, see the ICC User Guide.

B -filter <mark> | <undo_mark> filters/ignores all the mark / undo_mark
commands specified in the <icf_filename> during conversion.

When converting an ICF to an IMC exclude file, remember that:
m Coverage data must be loaded before executing the convert_icf command.

B The exclude file generated with the convert_icf command cannot be loaded using the
load -refinement command of IMC. To apply the exclusions from the file generated
after conversion, use the source command at the IMC prompt. For more details, see

Loading a Manually Written Exclude File.

February 2016 232 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

m  Currently, during conversion IMC treats both items marked as IGN and COV (using the
mark command of ICCR) as excluded. For details on marking items as IGN and COV
in ICCR, see the ICC User Guide.

Example 1 -- Apply Exclusions from an ICF Saved with IES10.2 Release Version in IMC

To apply exclusions from an ICF saved with IES10.2 release version:
1. Load the run in IMC using the 1oad command.
2. Convert the ICF to an exclude file using the convert_icf command.

3. Load the exclude file using the source command.

Consider the file mymarks . icf that includes the following commands:

undo mark -instance -b test.DUT 5
mark -ignore -instance -b test.DUT 5
undo _mark -instance -e test.DUT 2 1

mark -ignore -instance -e test.DUT 2 1

To convert the above ICF to an IMC exclude file, load the coverage run and then use the
following command:

convert icf mymarks.icf -out myexclude.bat
With the above command, the commands written in the mymarks . icf file are converted to

equivalent exclude and unexclude commands and the converted commands are saved in
the file myexclude.bat.

The following are the contents of myexclude.bat file.

unexclude -inst test.DUT -block 5
exclude -inst test.DUT -block 5
unexclude -inst test.DUT -expression 2.1.1

exclude -inst test.DUT -expression 2.1.1

To apply the above exclusions on the loaded run, use the following command:
source myexclude.bat

The above command will apply the exclusion commands written in file myexclude.bat to
the loaded run.

Note: At the time of conversion, you can ignoreffilter the mark or undo_mark commands. In
the above example, if you want to ignore the undo_mark commands specified in the
mymarks . icf file, use the following command:

convert icf mymarks.icf -out myexclude.bat -filter undo mark
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With the above command, the undo_mark commands written in the mymarks. icf file are
ignored. Only the mark commands are converted to equivalent exclude commands and the
converted commands are saved in the file myexclude.bat.

In this case, myexclude.bat file will include the following commands.
exclude -inst test.DUT -block 5

exclude -inst test.DUT -expression 2.1.1

Example 2 -- Apply Exclusions from an ICF Saved with IES9.2 Release Version in IMC

To apply exclusions from an ICF saved with IES9.2 release version:
1. Load the run in IMC using the 1oad command.
2. Convert the ICF to an exclude file using the convert_icf command.

a. If the ICF includes expression coverage marks, use the -ies92 option with the
convert_icf command.

b. If the ICF includes only block coverage marks, then the -ies92 option is not
required and can be ignored.

3. Load the exclude file using the source command.

Consider the file mymarks . icf that includes the following commands:

undo mark -instance -e test.DUT 1 2-3
mark -ignore -instance -e test.DUT 1 2-3
undo mark -instance -b test.DUT 7-9

mark -ignore -instance -b test.DUT 7-9

To convert the above ICF to an IMC exclude file, load the coverage run and then use the
following command:

convert icf mymarks.icf -out myexclude.bat -ies92

Note: The above command uses the -ies92 option because the ICF includes expression
coverage marks.

With the above command, the commands written in the mymarks . icf file are converted to
equivalent exclude and unexclude commands and the converted commands are saved in
the file myexclude.bat.

The following are the contents of myexclude.bat file.

unexclude -inst test.DUT -expression 1.1.2 1.1.3
exclude -inst test.DUT -expression 1.1.2 1.1.3
unexclude -inst test.DUT -block 7-9
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exclude -inst test.DUT -block 7-9

To apply the above exclusions on the loaded run, use the following command:

source myexclude.bat

The above command will apply the exclusion commands written in file myexclude.bat to
the loaded run.
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IMC Command-Line Interface

This chapter discusses how to perform various tasks, such as launching IMC, loading runs,
reporting, merging, and ranking metrics data through the command-line interface of IMC.

4.1 Launching IMC

IMC can be launched in any of the following mutually exclusive modes:
B GUI mode (Opens the Graphical User Interface)

To launch IMC in GUI mode, use the imc -gui command. This is the default mode. If
-init <tcl_file> option is used with the imc -gui command, the <tcl_file>
will be executed before launching IMC in GUI mode.

m Command-line Interactive mode (Opens the command-line interface)

To launch IMC in command-line interactive mode, use the imc -batch command. If
-init <tcl_file> optionis used with the imc -batch command, the <tcl_file>
will be executed before launching IMC in command-line interactive mode.

m Batch mode (Allows execution of a batch script or commands and exits)

To launch IMC in batch mode, execute a batch script and exit, use the imc -exec
<command_file>command. If -init <tcl_file> option is used with the imc
-exec <command_file>command, then the <tcl_file> will be executed before
executing the <command_file>.

To launch IMC in batch mode, execute the specified TCL command(s), and exit, use the
imc -execcmd <command> command. You can specify more than one TCL command
on the command line by separating them with a semicolon (;). For example, to launch
IMC, run the help and cdnshelp commands and exit, use the following command:

imc -execcmd help;cdnshelp

Note: To just execute a script and exit, use the -exec option.
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/ Important

The following commands are deprecated now and an error is reported in these
cases:

imc script.tcl

imc -batch script.tcl

Instead of above commands, use the following command:

imc -exec script.tcl

41.1 Command Syntax

The complete syntax for the imc command is:

imc [-batch | -gui | -exec <command file> | -execcmd <command>] [options]

where

B -batch launches IMC in Command-line Interactive mode (Opens the command-line

interface).

B -gui launches IMC in GUI mode (Opens the Graphical User Interface).

B -exec <command_file>launches IMC in batch mode, executes the specified TCL file,
and exits.

B -execcmd <command> launches IMC in batch mode, executes the specified TCL
commands, and exits.

Note: If none of the options (-batch, -exec, —~execcmd, or —gui) is specified, -gui
is assumed.

B [options] can be any of the following:

-help -status -load <run> -version
-nocopyright -32bit -init <file> -logfile <file>
-appendlog -keyfile <file> -appendkey -verbose

-quiet -nostdout -licqueue -sourcemap <file>
-load refinement initcmd <command> -64bit -jp

<refinement file>

-display <arg> -memlimit <limit> -filter <filter>
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-help

Displays a list of the imc command options with a brief description about each option.

-version

Prints the IMC version number.

-status

Prints run-time statistics at the session end.

-load <run>

Loads metrics data for <run> while launching IMC. If the run cannot be loaded, an error is
reported and the GUI is not launched.

-nocopyright

Suppresses printing of copyright banner.

-32bit

Launches the 32-bit version of the IMC executable. By default, 64-bit version of IMC is
launched.

-64bit

Launches the 64-bit version of the IMC executable.

-logfile <file>

Uses <file> as the log file instead of the default imc . 1og.
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-appendlog

Append log information from multiple runs of IMC to one log file. Use this option if you are
going to run IMC multiple times, and you want all log information appended to one log file. If
you do not use this option, the log file is overwritten each time you run IMC.

-keyfile <file>
Uses <file> as the key file instead of the default name imc . key.

imc. key is the key file that is generated automatically by IMC when you launch IMC in batch
mode. This file stores all interactive commands that you have issued, including misspelled
commands and the exit command. By default, IMC names the key file as imc . key. With
the -keyfile <file> option, youcan cause IMC to name the key file as <fi1e> instead
of the default imc . key.

Key files are useful when you want to reproduce an IMC session. To reproduce an interactive
session, specify the name of the key file with the -init option. The commands in the key
file are executed at the beginning of the IMC session. When IMC has processed all
commands in the file, or if you interrupt processing with CTRL-C, input reverts back to the
terminal.

You can edit the key file, as required.

-appendkey

Appends command input from multiple runs of IMC to one key file. Use this option if you are
going to run IMC multiple times and you want all command input appended to one key file. If
you do not use this option, the key file is overwritten each time you run IMC.

By default, IMC generates a key file called imc . key to capture command input.
Use the -keyfile option to rename the key file.

-init <file>

Executes the IMC commands in the specified <fi1e> at the beginning of the IMC session.

-nostdout

Disables printing of informative summary messages to the standard output device. By default,
IMC prints all messages to the standard output device as well as the imc. 1og file.
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-quiet

Suppresses the printing of summary messages in the imc . 1og file. Use of this option
enhances the readability of the log file because it suppresses the output of verbose
informational messages.

Note: It does not suppress tool warning, error messages, tool banner, and the command-line
arguments that were used to launch the tool.

-verbose

Prints informative summary messages during commands execution to the imc . 1og file.

-sourcemap <file>

Reads and applies source mappings specified in <fi 1e>. The <fi1e> mustinclude pair of
paths, one per line. This option is useful when you want to map the source to new paths at

the time of invoking IMC. To use this option, specify all the mappings in a separate file and

then pass it to imc with the -sourcemap option.

For more details on mapping source paths, see Mapping Source Path on page 247.

-licqueue

Queues the request for Affirma_sim_analysis_env license, if not currently available,
and runs the tool when the license becomes available.

-load_refinement <refinement_file>
Loads refinement file <refinement_ file> at the time of launching IMC.

For example, to launch IMC in interactive command-line mode, and to load a refinement file
named my_exclude.vRefine at the time of launching IMC, use:

imc -batch -load refinement /home/<user dir>/analyze/my exclude.vRefine
You can load multiple refinement files using the -1oad_refinement option multiple times
on the command line as shown below:

imc -load cov_work/mic/mic_arbl -load refinement fifo.vRefine -load refinement
rr arb2.vRefine -batch
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initemd <command>
Executes the specified TCL command(s) at the startup of IMC.

You can specify more than one TCL command on the command line by separating them with
a semicolon (;). In addition, the commands to be executed must be enclosed within double
quotes (" ) or single quotes (' ).

For example, the following command launches IMC in command-line interactive mode, and
then immediately loads the run test1 and also merges the runs testl and test2.

imc -batch -initcmd "load -run testl; merge testl test2 -out merged results"

-Jp
Enables Japanese keyboard input support and sets the default input language as Japanese.

For example, if you use the imc -jp command, then SCIM (Smart Common Input Method)
is used as the default input engine and Japanese is set as the default language.

After this command, you can provide input to IMC in Japanese language from the keyboard.

Note: Common linux commands to set input method for all applications are:

setenv GTK IM MODULE ibus
setenv QT IM MODULE ibus
setenv XMODIFIERS (@im=ibus
setenv LC All

setenv LC CTYPE ja JP.utf8

You can set any input method (not just ibus) and any local type (not just Japanese).

-display <arg>

Specifies the screen on which the window must be displayed.

-memlimit <limit>

Sets the heap size of Java process. This will not change the c++ heap and will not impact
coverage merging or reporting performance.

Examples:

imc -memlimit 4000M

imc -memlimit 4G
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-filter <filter>
Applies changes on the main table of the view.

The format for specifying the filter is:

[attribute name]: [operator] [value]
where operator can be any of the: {>,<, =, <=, >=, =, ! =, range, ~, !~}

For example: imc -filter name:~comp

4.2 Loading Runs

After launching IMC, you can load a coverage run to perform various tasks. To load a
coverage run, use:

load -run {[[<workdir>/]<scope>/]<test>}
where

[ [<workdir>/]<scope>/]<test> Specifies the runs to be loaded. It can include just the run
name (which can contain wildcard characters * and ?), or the complete path.

B <workdir> specifies the root location where all of the metric data is stored. It must
contain valid filename characters and path separators. <workdir> can use both
absolute paths (for example, /home/me/chip/verification/todaysrev) and
relative paths (for example, verification/todaysrev).

Note: By default, when you launch IMC, the working directory <workdir> is relative to
the directory in which IMC was started. You can set an alternate working directory for the
subsequent commands using the preferences -set command. For more details, see

Setting/Viewing Preferences on page 249.

B <scope> specifies a particular configuration of hardware (DUT). It must contain valid
filename characters.

B <test> specifies the run name for a single simulation. It should contain valid filename
characters and can contain wildcards.

Note: You can specify only one run with the 1oad -run command.

/ Important

You cannot load more than one run in an IMC session. In the case of multiple 1ocad
-run commands, the run specified with the last command is loaded. The runs
specified with earlier load -run commands are automatically unloaded.
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Examples

To load run TB1 from the default cov_work/scope directory, use:

load -run TB1

To load coverage from mywork/mysysl_scope/testl, use:
load -run ./mywork/mysysl scope/testl

If the number of path characters (/) is less than two, then the missing path is assumed to be
the default path, which is cov_work. For example, if <test> is specified as:

load -run myscope/testl
then the coverage data is loaded from cov_work/myscope/testl.

Note: IMC also allows loading of refinement file. For details, see Loading and Applying
Refinements on page 245

4.2.1 Listing Currently Loaded Run

To view the currently loaded run, use:

show [-run]

4.2.2 Unloading Run

To unload the loaded run and associated model files, use:

unload [-run]

4.3 Merging Runs

To merge the runs:
1. Set the merge configuration using the merge_config command (optional).

2. Merge the runs using the merge command.

For details on these commands, see Merging Runs on page 259.

4.4 Ranking Runs

To rank the runs:
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1. Set the ranking configuration using the rank_config command (optional).

2. Rank the runs using the rank command.

For details on these commands, see Ranking Runs on page 297.

4.5 Generating Reports

The command-line interactive mode of IMC provides following two commands for generating
reports:

B report

B report_metrics

For more details on both the commands, see Reporting and Grading on page 315.

4.6 Refining Metrics Data

Refinements (exclude and un-exclude items) can be applied in IMC’s GUI as well as batch
mode. The exclude command allows you to exclude items from coverage analysis. The
unexclude command allows you to un-exclude previously excluded items.

For details on these command, see Refinement in Command-Line Interactive Mode on
page 188.

For details on applying refinements in GUI mode, see Refinement in IMC GUI on page 167.

4.6.1 Reusing Refinements

In IMC, you can save the refinements to a file, and later in another IMC run, you can load and
apply the refinements saved earlier.

4.6.2 Loading and Applying Refinements

In the batch mode of IMC, you can load the refinements file that was saved earlier. To load a
refinements file, use:

load -refinement <file>

where <file> is the name of the file that was saved earlier in the GUI mode or the batch
mode of IMC.
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For more details, see Loading Saved Refinements on page 225.

4.6.3 Saving Refinements to a Single File

In the batch mode of IMC, you can save refinements to a file and later, in another run of IMC,
load the saved refinements. This helps in saving the effort of making exclusions again in the
next IMC run.

To save refinements to a refinement file, use:

save -refinement <file>

where <file> isthe name of the file in which the refinement information will be saved. This
refinement file can be reloaded later in another IMC run to quickly apply the refinements.

For more details, see Saving Refinements on page 224.

4.7 Exporting Metrics Data to CSV File

You can use the csv_export command to export the metrics tree to a CSV file.

The following is the syntax of the csv_export command:
csv_export

[-bins]

[-view <view name> [-filter <filter>]]

[-depth <tree depth>]
[-out <output file>]
[-overwrite]

B -bins exports all the cover bins in the metrics hierarchy tree to the csv file.

B -view <view_name> allows you to export metrics tree using a specific view that would
have been created using IMC GUI. In the absence of this option, the default view
All_metrics is used.

Q -filter <filter> specifies filter on the specified view. The format for specifying
the filter is:

[attribute] : [operator] [value]
where operator can be any of the: {>,<, =, <=, >=, =, ! =, range, ~, !~}

For example:

-filter name:~comp
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You can also specify multiple filters on the command line. For example:
-filter owner:~shaim -filter status:=passed
Note: The filter specified on the command line will override the existing value in the

view. In addition, an error is reported if the attribute_name specified with the
filter does not exist.

B -depth <tree_depth> specifies the depth of the metrics tree to be exported. It can
be any of the following:

Q level number — to indicate the number of levels to be exported to a CSV file.
O all— to export all the levels (complete metrics tree) to a CSV file.
Note: Default value is al1l.

B -out <output_file> redirects the CSV file to an alternate file instead of the default
<timestamp>.csv file.

B -overwrite enables overwriting of the existing output file. By default, the output file is
not overwritten and an error is reported.

You can also export metrics data to a CSV file using the IMC GUI. For more details, see
Exporting Metrics Tree to a CSV File.

4.8 Mapping Source Path

IMC by default, looks for the design source files in the directory from which IMC is launched.
If the design instrumentation location is different from the one from which IMC is launched,
map the source paths so that IMC can locate the design source files. The sourcemap
command is used to map the source to new paths, remove existing mapped sources, and list
the currently mapped paths. This command is useful if files are moved, or are referenced
differently on different systems.

The Backus-Naur Form (BNF) of the sourcemap command is:

sourcemap
[-add <old> <new> |
-remove <old> <new> |
-clear |

-print |

-read <file>]

where

B -add <old> <new> maps the <old> path tothe <new> path.
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O <old>indicates the path of the source files at the time of metric data generation.
The <ol1d> path must start at the root level.

Q <new> indicates the new location of source files. The <new> path must start at the
root level.
For example, to map the directory /homel to the directory /mnt/emily/homel, use:

sourcemap -add /homel /mnt/emily/homel

B -print lists currently mapped paths. This option is same as the command without any
options.

B -clear removes all existing mapped paths.
B -remove <old> <new> allows removing of specific mapped path. For example, the

following paths are mapped:

/homel /mnt/sally/homel
/home2 /mnt/sally/home?2
/home3 /mnt/emily/home3

To remove the path /home2 /mnt/sally/home2, use:
sourcemap -remove /home2 /mnt/sally/home2

B -read <file>reads and applies mapping specified in <fi1e>. This option is useful
when you want to apply multiple mappings using a single command. To use this option,
specify all the mappings in a separate file and then pass it to the sourcemap command
using the -read option.

For example, specify the following mappings in a separate file maps . txt:

/homel /mnt/sally/homel
/home2 /mnt/sally/home2
/home3 /mnt/emily/home3

To apply all these mappings in an IMC run using a single command, use:

sourcemap -read maps.txt

4.9 Setting/Removing Alias for Commands

4.9.1 Setting an alias (alias)

To set an alias for a command, use:

alias <alias_name> <command_name> [options]

where,
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B <alias_name> is the name that you want to set as an alias for the command. If only
the alias_name is specified, then the current definition of the specified alias is printed.

B <command_name> [options] specifies the command for which the alias is being
set. You can also alias a command along with its options.

Note: In the absence of any options to the alias command, a list of all the aliases is
displayed.

Examples:
To set an alias, pref for the preferences command, use:
alias pref preferences

To set an alias rd for the command report -summary -metrics block, USE:

alias rd report -summary -metrics block

To view a list of all aliases set, use:

alias

To view definition for a specific alias rd, use:

alias rd

4.9.2 Removing an alias (unalias)

To remove an alias, use:

unalias <alias_name>

where, <alias_name> is the name of the alias set earlier using the alias command.

4.10 Setting/Viewing Preferences

By default, when you launch IMC, a certain set of preferences, such as working directory, the
design directory, and so on are already set to a specific value. The following table lists the
preferences available in IMC and their default values.

Name Value

workDir cov_work

scopeDir scope

merge.ignStrongest false
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Name Value
reporting.itemkind default
reporting.source true
reporting.showempty false
reporting.format text
reporting.metrics overall:code: fsm: functional
reporting.cumulative false
reporting.local true
reporting.append false
reporting.cross expand
reporting.cubeExpand true
exclude.strict false
exclude.suppressInfoMess false

You can use the preferences command to view the list of preferences, and set a new value
for specific preferences.

4.10.1 Viewing Preferences

To view a list of preferences, use:

preferences -get {<name>|all} -deep

where

B <name> specifies the name of the preference whose value you want to view.

B all returns a list of all of the preferences along with their values. If a preference has
preferences nested within it, then a {. . .} is printed as its value to indicate that the
preference has preferences nested within it. You can view the preferences nested within
a preferences using the -deep option.

B -deep enables displaying of the nested preferences, if any.

Examples

To view a complete list of preferences and their values, use:
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preferences —-get all -deep

Figure 4-1 on page 251 shows the output of the above command.

Figure 4-1 Output of preferences -get Command

imc= preferences -get all -deep
merge = {

ignStrongest = false

T
reporting = {

itemkind = "default"

source = true

showempty = fTalse

metrics = "owerall:code:fsm:functional”
cumulative = Talse

local = true

cross = "expand”

append = false

CubeExpand = true

i
exclude = §

strict = false
suppressInfoMess = false

¥
workDir = "Cowv_work"
scopeDir = "scope"

To view the value of a specific preference (workDir), use:

preferences -get workDir

To view the value of a specific preference (reporting.itemkind), use:

preferences -get reporting.itemkind

4.10.2 Setting Preferences

To set a preference to a given value, use:

preferences -set <name> <value>

where

B <name> is the name of the preference whose value you want to set.

B <value> is the value you want to set for the preference.

For example, to set the preference workDir as mycovwork, use:
preferences -set workDir mycovwork

To verify the value set for the preference workDir, use:
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preferences -get workDir

Figure 4-2 on page 252 shows the output of the above command.

Figure 4-2 Output of preferences -get workDir Command

imc» preferences —get workDir
workDir = "mycovwork"”

For subsequent IMC commands, workDir is considered as mycovwork.

4.11 Configuring Configurable Items

The config command allows you to view the value, set the value, restore the value of
configurable items, or export non-default configuration values to a TCL file.

By default, when you launch IMC, configurable items are set to a specific value.
Using the config command, you can perform the following tasks:

m Viewing Configurable Items

B Setting Values for Configurable Items

B Restoring Values for Configurable ltems

m  Exporting Non-Default Configurable Values to a TCL File

Viewing Configurable ltems

The config command allows you to view a list of root-level categories, sub-categories,
configurable items within a category, and their current values.

The config command without any parameters, list all the categories at the root-level, as
shown in Figure 4-3 on page 252.

Figure 4-3 Output of config Command

imc= config
=appearance=
=general=
=messages_bundling=
=refinements

imc=

List of categories ———»»
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Note: The angular brackets in the command output indicate that the listed item is a category.
You can view the list of items available within each of these categories by specifying the name
of the category along with the config command.

To view a list of items within the category appearance, use:

imc> config appearance

Figure 4-4 on page 253 shows the output of the above command.

Figure 4-4 Output of config appearance Command

. . . imc= config appearance

List of configurable items—pelexpand_at1_rittered = "raise
float_precision = "2"
right_justification = "false"
toolbar show text = "true”

The items without the angular brackets are configurable items. The values of the configurable
items are listed along with the item name.

To view value of a specific item, use:

imc> config <config item>

For example, to view the value of source_editor, which belongs the category general,
use:

imc> config general.source editor

Note: The configurable items are stated on the command-line with the complete path,
which is specified as:

<category>.<config item>

For example, to reference the configurable item float_precision, which is under
category appearance, USe:

appearance.float precision

If a configurable item is within a sub-category, the path should also include the
sub-category name as:

<category>.<sub category>.<config item>

To view a list of all the configurable items along with their current values, use:

imc> config -deep

The above command will list all the configurable items along with their current values.
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Setting Values for Configurable ltems
To set a value of a configurable item, use:
config <config item> -set <value>
where

B <config_1item> isthe name (with the complete path) of the configurable item whose
value you want to set.

B -set indicates that you want to set the value.

B <value> is the value you want to set for the configurable item.

For example, to set the value as 3 of configurable item float_precision, which belongs
the category appearance, use:

imc> config appearance.float precision -set 3

For example, to set the value as 0 of configurable item float_precision, which belongs
the category appearance, use:

imc> config appearance.float precision -set 0

This will set the precision as 0 and no decimals will be seen in the attributes that show values
as decimals.

Note: You can also setthe float_precision value using the Configuration dialog box in
GUI. For more details, see Configuring Appearance Options on page 80.

Restoring Values for Configurable ltems

To restore the original values of configurable item, use:
config [<config item>] -restore

where

B <config_item> isthe name (with the complete path) of the configurable item whose
value you want to restore.

B -restore indicates that you want to restore the default value.

For example, to restore the original value of configurable item float_precision, which
belongs the category appearance, use:

imc> config appearance.float precision -restore

To restore the original value of all configurable items, use:
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imc> config -restore

Exporting Non-Default Configurable Values to a TCL File
To export all non-default configurable values to a TCL file, use:
config -export <filepath>

where

B -export indicates that you want to export all the non-default configuration values to a
TCL file.

B <filepath>isthe name (with the complete path) of the file to which the configuration
values will be exported.

For example, to export all non-default configurable values to a TCL file named conf_vals,
use:

imc> config -export conf vals

After the above command is executed, all non-default configurable values are exported to a
TCL file named conf_wvals.tcl.

Note: A . tcl extension is automatically added to the file name if it is not specified at the
command line.

4.12 Viewing History Information

To display a list of previously executed commands in IMC, use:

history

4.13 Viewing Help

To display help for a command, use:

help [command]

This command displays description of the specified command. If no command is specified, a
list of all IMC commands is displayed.

4.14 Viewing Performance Information
To display CPU performance information, use:
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cpu

To display memory performance information, use:

memory

4.15 Launching Documentation

To start cdnshelp application and to show the specified guide, use:

cdnshelp
[-user guide | -quick ref | -kpns | -whats new]

where

B -user_guide opens the IMC User guide.

B -quick_ref opensthe IMC Quick Reference guide.

B -kpns opens the IMC KPNS (Know Problems and Solutions) guide.
B -whats_new opens the IMC What's new guide.

Note: If none of the options is specified with the cdnshelp command, by default, the IMC
User guide is opened.

4.16 Exiting IMC

To exit from IMC, use:

exit

4.17 Using Environment Variables in CLI Commands

You can refer to environment variables as arguments in CLI commands using the standard
TCL way.

For example, consider the following 1oad command.

load -run $env (MY RUN DIR)

In the above command, MY_RUN_DIR is an environment variable that stores the details of
path from where the run has to be loaded.
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4.18 Commands Availability with
Incisive_Enterprise_Simulator License

IMC requires Affirma_sim_analysis_env license. If the
Affirma_sim_analysis_env license is not found, it checks for
Incisive_Enterprise_Simulator license. If Incisive Enterprise_Simulator
license is found, merge command and a few general commands are available; however, all
analysis related commands are disabled. The following commands are not available with
Incisive_Enterprise_Simulator license:

save
show
convert_icf
rank
sourcemap
load
rank_config
report
exclude
unexclude

report_metrics

unload

February 2016 257 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

February 2016 258 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Merging Runs

After simulation, the metrics data is available for report generation and analysis. Coverage
analysis generally is performed on aggregated data from multiple runs on one or more design
configurations. Metrics data must be merged to provide a comprehensive view of what is
covered.

The merge operation merges data from multiple runs from potentially different design
hierarchies to a new database.

Note: The merge operation does not require loading of coverage runs.

Note: The merge functionality is available with Incisive_Enterprise_Simulator
license. For details on commands available with Incisive_Enterprise_Simulator
license, see Commands Availability with Incisive_Enterprise_Simulator License on page 257.

5.1 Merging Data

The merge command merges metric data of two or more runs and saves merged data as a
new run.

5.1.1 Command Syntax

The complete BNF of the merge command is:

merge -out <out path> [-overwrite]

{<runs> | -runfile <runfile>}

[-metrics <metrics_type>]

—-run_order {as_specified | by timestamp}]

—initial model {empty | <runpath> | union all | primary run}]
-cross_domain <icc:uxe | icc:jg | none>]

-message [<message_level>]]

[

[

[

[-force merge versions]

[

[-covmodeldir <modeldir>]

where

metrics_type ::= [all] [block] [expression] [toggle] [fsm] [assertion] [covergroup]
[code] [functionall
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<message_level> ::= 0 | 1

In the above syntax,

B -out <out_path> specifies where to store merged data. If the <out_path>
argument includes just the run name, the merged output is stored in the directory set as
the working directory.

B -overwrite enables overwriting of the existing merge output directory. If the merge
output directory exists and the -overwrite option is used, then a warning is reported
and the merge output directory is overwritten. In the absence of this option, an error is
reported and the merge operation fails.

B <runs> | -runfile <runfile> specifies the list of runs for merging. The list of
runs can be specified as any of the following:

Q Atthe command line using the <runs> option.

O Inatextfile usingthe -runfile <runfile> option. The <runfile> isthe file
that includes the list of runs to be merged. The runs in <runfi1e> should be listed
one per line. You can include comments in <runfile> using #.

Note: The primary run is determined based on the value specified with the
-run_order option. If the run_order is specified as as_specified, then the
primary run is the first run specified at the command line, or the first run in the
<runfile>. If the run_order is specified as by_ t imestamp, then the primary
run is determined based on the timestamp of the database model. The remaining
runs that follow are the secondary runs. If * is used for <runs>, IMC considers the
first run in the resolved list as the primary run, and remaining runs as the secondary
runs.

The runs specified in <runs> or <runfile> can include just the run name or the

complete path, as:

[[<workdir>/]<scope>/]<run>

where

O <workdir> specifies the root location where all coverage data is stored. It should
contain valid filename characters and path separators but cannot contain wildcards.
<workdir> can use both absolute paths (for example,
/home/me/chip/verification/todaysrev) and relative paths (for example,
verification/todaysrev).

O <scope> specifies a particular configuration of hardware (DUT). It should contain
valid filename characters and cannot contain path separators or wildcards.
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Q <run> specifies the run name for a single simulation. It should contain valid
filename characters and can contain wildcards.

B -metrics <metrics_type> specifies the type of metric to merge. The
<metrics_type> can be any, or a combination of the following:

all for all coverage types

code for block, expression, and toggle coverage

fsm for state, transition, and arc coverage

functional for both assertion and covergroup coverage

block for block coverage

expression for expression coverage

toggle for toggle coverage

assertion for PSL/SVA-based assertion coverage

covergroup for SystemVerilog-based covergroup coverage
If not specified, all metric types are merged.

Note: When merging specific metrics, the exclude/ignore items of only that metrics are
merged. For example, if you merge block and assertion coverage, then exclude/ignore
items are merged only for block and assertion coverage. The excluded and ignored items
of remaining metrics will not be merged, and therefore, will not be reported.

Note: You can specify more than one metric type by separating the metric types with a
colon (:). For example, to merge block and expression, use block: expression.

B -run_order specifies the order in which the runs will be processed when models are
unioned. It can be specified as any of the following:

QO as_specified—to process the runs in the order as specified on the command
line.

O Dby_timestamp—to process the runsin reverse chronological order (that is, the run
with the latest model is processed first).

Note: If not specified, the run order is assumed to be as_specified.

B -initial_model specifies the starting target model for the merge operation. The
initial_model can be specified as any of the following:

Q <runpath>—Indicates that the model file of the run specified as <runpath> is
used as the starting target model.

QO primary_run—Indicates that the model file of the primary run is used as the
starting target model. The primary run is determined based on the selection made
with the run_order option.
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QO union_all—Indicates that the model files of all of the runs specified on the
command line with <runs> orin the <runfile> are unioned to create the
starting target model.

Q empty—Indicates that the new target model must be created based on the types
and instances specified with the -target, -targettype, -source or
-sourcetype options of the merge_config command.

Note: If not specified, the initial model is assumed to be primary_run.

See Role of -resolution Union in Creation of Resultant Model for details on how the final
resultant model is created.

B -cross_domain enables standard merge between ICC runs and UXE / JasperGold
runs. You can specify any of the following arguments with this option:

O icc:uxe to enable standard merge between ICC run and only blocks, toggles,
assertions, and covergroups from UXE run.

O icc:jg to enable standard merge between ICC run and JasperGold run.
Q none is the default value. It is same as not using the -cross_domain option.

Note: This option merges only block, toggle, assertion, and covergroup coverage from
the UXE run. In addition, this option only supports standard merge. In case you want to
do a union merge, then perform a union merge separately on IUS and UXE runs or IUS
and JG runs, and then perform a standard run between the two unions.

Note: When using the -cross_domain option, it is important to provide the full IUS
model with the -initial_model <runpath> option.

For more information on examples of this option, see Examples: Merging Coverage

Coming from ICC and UXE on page 265. and Example: Merging Coverage Coming from
ICC and JasperGold (JG) on page 266.

Note: Instead of using the -cross_domain option, you also have an option of enabling
cross domain merge using the Configuration dialog box. For more details, see

Configuring Merge Options on page 84.

B -force_merge_versions indicates that you want to merge runs generated with
different major releases. By default, the merge of runs generated with different major
releases is skipped. To enable merge of runs generated with different major releases,
use the -force_merge_versions option with the merge command. However, such
merging might produce unexpected or incorrect results.

B -message<0 | 1> adds diagnostic output to help locate configuration differences that
limit merging. Default is 0 due to which only progress messages are output.
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B -covmodeldir <modeldir> specifies the path where the merged .ucm file must be
saved. By default, merge results (both .ucmand . ucd files) are stored in the output path
specified with the -out option. If the -covmodeldir option is used, then the .ucm file
is stored in the <mode1dir>. In addition, a soft link is created into the output path
(specified with the -out option) that will point to the <modeldir>.

Note: The <modeldir>path can be an absolute path or a relative path. If <modeldir>
does not exist, IMC creates it, and if imc is unable to create it, an error is reported. In
addition, if the <modeldir> exists but imc is unable to use it for saving the . ucmfile, an
error is reported.

Note: If <modeldir> includes just the name of the model directory, then the merge
command creates a directory named <modeldir> in the current working directory.

For example, consider the following runs:

./cov_work/scope/testl/
./cov_work/scope/test2/
./cov_work/scope/test3/

To merge the coverage from above runs, use:

merge testl test2 test3 -out merged results

With the above command, both .ucm and . ucd files will be stored in the
./cov_work/scope/merged_results.

If the merge command uses the -covmodeldir option, as shown below:

merge testl test2 test3 -out merged results -covmodeldir mod 1

then the . ucm file be stored in the mod__1 directory. In addition, a soft link will be created
from the merged_results directory to the mod_1 directory.

Note: For a merge to be successful, it is important that both primary as well as secondary
runs have been saved with the same set of coverage configuration file (CCF) commands. The
following CCF commands, if not used in a consistent manner across runs, can prevent
merging of the complete run:

B set_code_fine_grained_merging
B set_merge_with_libname

B set_covergroup -bin_merge

B set_covergroup -optimize_mode

For example, if one or more commands from the above list are used at the time of generating
the primary run, then the same set of commands should be used for generating the
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secondary runs that are specified on the merge command line. For more details on CCF
commands and coverage database dumping, see the ICC User guide.

/ Important

In case IMC is invoked from Enterprise Manager, and during the merge operation,
the -covmodeldir option is used, then IMC ignores the path specified in the
BRUN_MODEL_DIR environment variable and uses the path specified with the
-covmodeldir option to save the .ucm file. For more details on
BRUN_MODEL_DIR environment variable, see the Incisive Enterprise Manager
Managing Regressions guide.

5.1.2 Merged Data Storage

The -out option of the merge command specifies where to store merged data. Consider the
following runs:

./cov_work/scope/testl/
./cov_work/scope/test2/
./cov_work/scope/test3/

To merge coverage for the above runs to all, use:

merge testl test2 test3 -out all

After the merge operation, merged results (both .ucm and . ucd files) will be stored in
./cov_work/scope/all.

Note: As the <out_path> includes just the run name, the merged output is stored in the
default . /cov_work/scope directory unless the default is changed using the
preferences -set command. For more details, see Setting/Viewing Preferences on
page 249.

Examples: Merging Coverage Coming from ICC

Consider an example where <out_path> is specified as:

merge cov_work/my_designl/testl cov_work/my_design2/testl -out /tmp/usr/all

With the above command, the merged data will be stored at /tmp/usr/all. In this case,
tmp is assumed to be the working directory, usr is considered the scope directory, and all
is considered the merged output directory.

Consider another example where <out_path> is specified as:

merge cov_work/my designl/testl cov_work/my_design2/testl -out /usr/all_merged
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With the above command, the merged data will be stored at
/cov_work/usr/all_merged. In this case, the working directory is not specified and
therefore the default working directory cov_work is assumed to be the working directory,
usr is considered the scope directory, and al1l_merged is considered the merged output
directory.

Examples: Merging Coverage Coming from ICC and UXE

Following scenarios can exist:

m Coverage from ICC and UXE are in Same test Folder on page 265

m Coverage from ICC and UXE are in Separate test Folders on page 265

/ Important

When merging coverage from ICC and UXE, the -cross_domain option is used.
This option merges only block, toggle, assertion, and covergroup coverage from the
UXE run. In addition, in the merge command, the -initial_model <runpath>
option must be used.

Coverage from ICC and UXE are in Same test Folder

For example, coverage from ICC and UXE is stored in same test folder named mytest. To
merge both the coverage, use the following command:

merge mytest -initial model mytest -cross domain icc:uxe -out merge 1

The above command merges coverage from ICC and UXE and saves the merged output in
folder named merge_1.

Coverage from ICC and UXE are in Separate test Folders

For example, coverage from ICC and UXE is stored in separate test folders named dbicc
and dbuxe. To merge both the coverage, use the following command:

merge dbicc dbuxe -initial model dbicc -cross _domain icc:uxe -out merge sep

The above command merges coverage from ICC and UXE and saves the merged output in
folder named merge_sep.

Note: The primary run specified on the command line should always be the ICC run.
Otherwise, a warning is reported.
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Example: Merging Coverage Coming from ICC and JasperGold (JG)

Consider that coverage from ICC is stored in iccTest and coverage from JG is stored in

jgTest.

Consider the following merge command:

merge cov_work/scope/iccTest/ cov_work/scope/jgTest -out merged -initial model

union all -overwrite

When you load the merged database in IMC GUI, you will see the two model hierarchies
side-by-side (even if they actually share similar hierarchy), as shown in Figure 5-1 on

page 266.

Figure 5-1 Coverage From ICC and JasperGold
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Now consider the following command that uses the -cross_domain merge option and

performs a standard merge between ICC and JasperGold run:

merge iccTest jgTest -initial model iccTest -cross_domain icc:jg -out merge jas

-force merge versions -overwrite

The above command merges coverage from ICC and JG and saves the merged output in
folder named merge_jas. Figure 5-2 on page 266 shows the merged output in GUI.

Figure 5-2 Coverage From IUS and JasperGold (with -cross_domain)
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The cross-domain merge ignores the checksums. In addition, the result of the merge is
always a single coverage model having IUS domain.

5.2 Specifying Merge Configuration

IMC provides you with the merge_config command, using which you can:

m Specify the DUTs for Merge
m Set the Mode of Merge in Cross-Hierarchy Merging

The merge_config command is optional. In the absence of this command, the merge
operation considers the top DUT(s) present in the primary run as the DUT to be merged.

This command is also useful when a part of the hierarchy has to be merged.

Note: You can run the merge_config command in the CLI mode. You can also specify the
merge_config command(s) in a file and then specify this file in the Mapping File text box
of the Configuration dialog box. For more details, see Configuring Merge Options on

page 84.

5.2.1 Specify the DUTs for Merge

The merge_config command allows you to specify the DUT types or instances for merge.
The BNF of the merge_config command to specify the DUTs for merge is:

merge_config {-source <source instance> | -sourcetype <source type>}
{-target <target instance> | -targettype <target type>}
where

B -source <source_instance> specifies the instance that should be merged.
B -sourcetype <source_ type> specifies the type that should be merged.

B -target <target_instance> specifies the instance to which the source
instance/type should be merged.

B -targettype <target_ type> specifies the type to which the source instance/type
should be merged.

Note: The type specified with the -sourcetype and -targettype options should be the
same. If -sourcetype / -targettype options are used, then the tool first finds all of the
instances of corresponding type(s) and then, while merging each corresponding instance, it
reports an error if corresponding instances being merged are not of the same type.

February 2016 267 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Note: The options (-source, -sourcetype, -target, and -targettype) play a vital role
when the initial model is specified as empty. See Example 3: Initial model = empty on
page 288 for more details on empty initial model.

Note: The syntax rules for specifying instance names and type names are same as the ones
for the exclude command.

The merge_configcommand is additive. The final configuration is derived after considering
all merge_config commands.

Consider the DUT models shown in Figure 5-3 on page 268.

Figure 5-3 Sample DUT Models

Run1 Run2
System A

<\ AN
AN

In the above diagram, A1 and A2 are instances of module 2.

Consider the following commands:

merge config -source System.Al -targettype A
merge config -source System.A2 -targettype A
merge RunZ Runl -initial model primary run -out merged run

In the above commands, primary run is specified as Run2 and the targettype is specified
as A.

Figure 5-4 on page 269 shows the resultant model created after executing the above
commands.
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Figure 5-4 Resultant Model (System-Level to Block-Level Merge)

Run1

Run2
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In the above figure, notice that System.Al and System.A2 are merged to A.

Again, consider the DUT models shown in Figure 5-3 on page 268.

Consider the following commands:

merge config -sourcetype A -targettype A

merge Runl Run2 -initial model Runl -out merged run

In the above commands, primary run is specified as Runl.

Figure 5-5 on page 270 shows the resultant model created after executing the above

commands.
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Figure 5-5 Resultant Model (Block-Level to System-Level Merge)
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In the above figure, notice that A from the secondary run (Run2) is merged to A1 and A2.

Note: Coverage items in the primary run, that are outside of the DUTs specified for merge
(for example, in this case, System), preserve coverage from the primary run in the resultant
merged coverage database.

Note: Alternatively, the following set of merge_config commands help achieving the same
objective:

merge config -sourcetype A -target System.Al
merge config -sourcetype A -target System.A2

5.2.1.1 Creation of Missing Nodes

If the node specified with the -target option does not exist, then the missing node is created
automatically in the resultant model.

Consider the DUT models shown in Figure 5-6 on page 271.
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Figure 5-6 Sample DUT models
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Consider the following commands:

merge config -source A.D -target A.C.my D
merge Runl Run2 -initial model Runl -out merged result -initial model union all

In the above commands, primary run is specified as Runl and the target is specified as
A.C.my_D.

Figure 5-7 on page 271 shows the resultant model created after executing the above
commands.

Figure 5-7 Resultant Model (Missing Node Created)

Resultant model
A

In the above resultant model, notice that the missing node A.C.my_D is created
automatically.

Again, consider the DUT models shown in Figure 5-6 on page 271.

Consider the following commands:

merge_config -source A.D -target A.my D
merge Runl Run2 -initial model Runl -out merged run -initial model union all
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In the above commands, primary run is specified as Runl and the target is specified as
A.my_D.

Figure 5-8 on page 272 shows the resultant model created after executing the above
commands.

Figure 5-8 Resultant Model (Missing Node Created)

Resultant model
A

B C my_D

In the above resultant model, notice that the missing node A.my_D is created automatically.

Note: The missing nodes will not be created for types specified with the -targettype
option.

5.2.2 Set the Mode of Merge in Cross-Hierarchy Merging

The merge_config command allows you to specify the mode of merge for the specified
source/target nodes. The mode of merge for the specified source/target node can be
standard (also known as initial) or union. The behavior of the merge operation depends on
the mode set for the merge.

The BNF of the merge_config command to specify the mode of merge is:

merge config [-resolution {initial | union}]

where -resolution specifies the mode of merge. The resolution can be set as any of the
following:

B initial enables standard mode of merge for the specified target node.
B union enables union mode of merge for the specified target node.

Note: If not specified, the resolution is assumed to be initial.

5.2.2.1 Standard Mode of Merge for Specified Hierarchy

The standard mode of merge is the default mode of merge.
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Figure 5-9 on page 273 shows an example of standard mode of merge.

Figure 5-9 Merge—Standard Mode
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Resultant Run

(includes coverage items from primary run only)

The following merge_config and merge commands are used in this example:

merge config -source TB2.DUT -target TB1.DUT -resolution initial
merge Runl Run2 -initial model Runl -out result

In a standard merge, the merge operation creates a copy of the primary run, which is the
resultant run, and then merges secondary runs in it. In this example, a copy of Runl is
created to create a resultant model. The data of Run1 is also copied to the resultant model.
Data of specified DUTs from the secondary runs is then projected to the resultant model. In

this example, data is projected as:

H TB2.DUT-->TB1.DUT
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B TB2.DUT.A1-->TB1.DUT.Al

B Since the expression in TB2 .DUT . B1 is modified, all coverages are merged except for
expression coverage for TB2 .DUT.B1 to TB1.DUT.B1

Note: Expression coverage merge for instance B1 is ignored because HDL description
differs (expression is modified in secondary run).

B TB2.DUT.C1-->TB1.DUT.C1 (Ignoring merge of cover_b)

Note: In this mode, the merge operation merges coverage for items in the secondary runs
that exist with the same definition as in the primary run. In addition, only the sampled
(covered) items from the secondary coverage database are considered for merge. If a
coverage item is considered for merge, then it is either merged, or a merge conflict is reported
for it.

Merge Behavior if Bin-Level Merging is Enabled

Bin-level merging enables the merge operation to perform merge at the bin level instead of
the default coverpoint level.

In the default merge mode, the merge operation performs a merge at the coverpoint level. In
this case, the merge of the complete coverpoint is ignored if any of the bins within that
coverpoint differs across runs.

In bin-level merging, the bins in the secondary runs are merged to the target/resultant model
only if its name and its valid values have not been modified in the secondary run. In case there
is a change in bin name or its valid values, a merge conflict is reported to indicate if there is
a change in bin description or if it is not found in the resultant model. The bins that have been
modified across runs are not merged. Only the bins that are same across runs are merged.

Note: Bin-level merging is supported only for SystemVerilog covergroups. In addition,
bin-level merging is supported only with standard mode of merge.

/ Important

Bin-level merging is enabled using the set_covergroup -bin_merge command
in the coverage configuration file at elaboration. For bin-level merge to be
successful, it is important that both primary and secondary runs are dumped with
the set_covergroup -bin_merge command during elaboration. For more
details on this command, see the /ICC User Guide.
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Example 1: Modification of a Valid Bin

Consider the example shown in Figure 5-10 on page 275.
Figure 5-10 Sample Code—Run 1 and Run 2

Primary Run (Run 1) Secondary Run (Run 2)

covergroup cg @ (posedge clk); covergroup cg @ (posedge clk);

A: coverpoint a A: coverpoint a
{ {
bins al[] = {[0:2]}; bins all[] = {[0:2]};
bins a2 = ( 1=>2 ); —®{bins a2 = ( 1=>3 );
bins a3[2] = { 2, 3, [7:9] }; [bins a3[3] = ( 2, 3, [7:9] };
bins a4[] = {[3:7]}; —lbins ad[] = {[2:6] }; A
bins a5 = {1,2,3}; bins a5 = {1,2,3};
bins a6 = {4,5}; [bins a6 = {3,4}; |
} }
RO endgroup
Change in transition Change in' number of
bin definition bins of sized vector bin
Change'in bin values
(bina4 121 will

not be merged) Change in bin values

Figure 5-11 on page 276 shows the coverage results from Run 1, Run 2, and merged
coverage.
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Figure 5-11 Merge—Bin-level Merging

Coverage from Run 1 (Primary)

Grade

92% (12/13)
92% (12/13)
100% (2/1)
100% (
100% (
100% (
100% (
100% (
100% (
100% (2/1
100% (
100% (

0% (0/1)
100% (
100% (

Coverage from Run 2 (Secondary)

Name Grade

cg 93% (13/14)
|--A 93% (13/14)
| |--al[0] 100% (2/1)
| |--al[1l] 100% (1/1)
| |--al[2] 100% (1/1)
| [I--a2 100% (1/1)
| [I--a3[2] 100% (1/1)

> |--a3[3,7] 100% (1/1)
| {I-—a3[8:9] 100% (1/1)
| [I--a4[2] 100% (1/1)
| |--a4[3] 100% (1/1)
| |--a4[4] 100% (2/1)
| |--a4[5] 100% (1/1)
| |--a4[6] 100% (1/1)
| |--a5 100% (3/1)
| [1--a6 ‘ 100% (3/1) ]

Change in bin definition or values across runs

Merged coverage -- Resultant model

Note: Bins marked Red are not merged.
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Grade

92% (12/13)
92% (12/13)
100% (4/1)
100% (2/1)
100% (2/1)
100% (1/1)
100% (2/1)
100% (1/1)
100% (2/1)
100% (4/1)
100% (2/1)
100% (2/1)
0% (0/1)
100% (6/1)
100% (3/1)
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In the above figure, following bins from secondary run are not merged to the resultant model:

B a2—The bin values for this transition bin differs across runs.

B a3 [2]—This bin is not found in the resultant model because of the change in bin

definition.

B a2[3,7] —This binis not found in the resultant model because of the change in bin

definition.

B a2[8:9] —This bin is not found in the resultant model because of the change in bin

definition.

B a4 [2]—This bin is not found in the resultant model.

B a6—The bin values for this bin differs across runs.

Example 2: Modification of a lllegal or Ignore Bin

Consider the example shown in Figure 5-12 on page 277.

Figure 5-12 Sample Code—Run 1 and Run 2

Primary Run (Run 1)

covergroup cg @ (posedge clk);
A: coverpoint a

{

bins al[] = {[0:2]1};
bins a2 = ( 1=>2 );
bins a3[2] = { 2, 3, [7:9] };
bins a4[] = { 4, 5 };
bins a5[] = {[3:41};
|ignore_bins e = {4,5]}; |
}
endgroup

Secondary Run (Run 2)

covergroup cg @ (posedge clk);
A: coverpoint a

{

bins all] = {[0:2]};

bins a2 = ( 1=>2 );

bins a3[2] = { 2, 3, [7:9] };
bins a4[] = { 4, 5 };

bins a5[] = {[3:41};
|ignore7bins e = {[3:4]1}; |

}

endgroup

Modified ignore bin values

In the above code, ignore bins values have changed across runs. This will result in creation

of different bin spaces across runs.

Figure 5-13 on page 278 shows the coverage results from Run 1, Run 2, and merged

coverage.
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Figure 5-13 Merge—Bin-level Merging

Coverage from Run 1 (Primary) Coverage from Run 2 (Secondary)
Name Grade Name Grade
cg 1008 (7/7) cg 100% (7/7)
|--A 1008 (7/7) |--A 100% (7/7)
| |--al[0] 100% (2/1) | |--al[0] 100% (2/1)
| 1--all1l] 100% (1/1) | |1--al[l] 100% (1/1)
| |--al[2] 100% (3/1) | 1--al[2] 100% (3/1)
| |--a2 100% (1/1) | [--a2 100% (1/1)
| |--a3[2:3] 100% (4/1) I|1--a3(2,7] 100% (3/1)
| 1--a3[7:9] 1003 (1/1) I| 1--a3[8:9] 100% (1/1)
| |--a5[3] 1003 (1/1) I 1=-a413] 100% (1/1)

Bins space changed due to different
ignore bin values across runs

Merged coverage -- Resultant model

Name Grade

cg 100% (7/7)
| -—-A 100% (7/7)
| |--al[0] 100% (4/1)
| |-—al[l] 100% (2/1)
| |--al[2] 100% (6/1)
| |--az2 100% (2/1)
| |-—a3[2:3] 100% (4/1)
| |-—a3[7:9] 100% (1/1)
| I--a5[3] 100% (1/1)

Note: Bins marked Red are not merged.

In the above figure, following bins from secondary run are not merged to the resultant model:

B a3 [2,7] —The description of this bin differs across runs because of the difference in
ignore bin values.

B a3[8:9]1—The description of this bin differs across runs because of the difference in
ignore bin values.

B a4[5] —This bin is not found in the resultant model because of difference in ignore bin
values.
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Example 3: Modification in enum Definition

Consider the example shown in Figure 5-14 on page 279.

Figure 5-14 Sample Code—Run 1 and Run 2

Primary Run (Run 1)

module test();

typedef enum integer {P, R, T, V, X} e c;

e c a;

reg clk;

covergroup cg @ (posedge clk);
coverpoint a

{

ignore bins £ = { T, V };

}

endgroup

Secondary Run (Run 2)

module test () ;

typedef enum integer {P, Q, R, S, T} e c;
@ @ ag A
reg clk;
covergroup cg @ (posedge clk);

coverpoint a

{

illegal bins e = { P, Q};

} _
endgroup

Change in enum definition

In the above code, the enum definition as changed across runs. In addition, the valid values
of ignore or illegal bins has changed across runs. This will impact the merging of affected

bins.

Figure 5-15 on page 280 shows the coverage results from Run 1, Run 2, and merged

coverage.
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Figure 5-15 Merge—Bin-level Merging

Coverage from Run 1 (Primary) Coverage from Run 2 (Secondary)
Name Grade Name Grade
cg 100% (3/3) cg 100% (3/3)
|--a 100% (3/3) | --a 100% (3/3)
| |--auto[P] 100% (2/1) | |-—auto[R] 100% (1/1)
| |--auto[R] 100% (1/1) | |-—auto[S] 100% (1/1)
| |-—auto[X] 100% (1/1) | |-—auto[T] 100% (1/1)

Bins not found in the primary run

Merged coverage-- Resultant model

Name Grade

cg 100% (3/3)
|--a 100% (3/3)
| |-—autol[P] 100% (2/1)
| |—+auto[R] 100% (2/1)
| |-—auto[X] 100% (1/1)

Only auto[R]'is similar across runs
therefore, it is merged

Note: Bins marked Red are not merged.

In the above figure, following bins from secondary run are not merged to the resultant model:
B auto[S] —This binis not found in the resultant model.

B auto[T]—This bin is not found in the resultant model.

Example 4: Modification of a lllegal or Ignore User-defined Cross Bin

Consider the example shown in Figure 5-16 on page 281.
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Figure 5-16 Sample Code—Run 1 and Run 2

Primary Run (Run 1)

covergroup cg @ (posedge clk);
A: coverpoint a {
bins al[] = {[0:2]};
bins a2[] = { 4, 5 };
bins a3[] = {[3:4]};
}

B: coverpoint b {
bins bl[] = { 2, [7:9] };
bins b2[] = { 4, 5 };
bins b3[] = {[3:41};

}

AxB: cross a,b {

illegal bins d = binsof(A.a2) intersect { 5 };

ignore bins e = binsof(B.bl) intersect { 2 };

) A

endgroup

Secondary Run (Run 2)
covergroup cg @ (posedge clk);
A: coverpoint a {
bins all]l = {[0:2]};
bins a2[] = { 4, 5 };
bins a3[] = {[3:4]1};
}

B: coverpoint b {
bins bl[] = { 2, [7:9] };
bins b2[] = { 4, 5 };
bins b3[] = {[3:4]};

}

AxB: cross a,b {

> illegal bins d = binsof(A.a2) intersect { 4 };

Change in user-defined ignore bins e = binsof (B.bl) intersect { 9 };
illegal and ignore cross J
bin definition across runs endgroup

In the above code, there is a difference in user-defined illegal and ignore cross bin definition
across runs. This will result in creation of different cross tuples across runs.

Figure 5-17 on page 282 shows the coverage results from Run 1, Run 2, and merged
coverage.
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Figure 5-17 Merge—Bin-level Merging

Coverage from Run 1 (Primary) Coverage from Run 2 (Secondary)

| --AxB 3% (6/224) | -—AxB 3% (6/224)
| I--auto[0],auto[0] 0% (0/1) | |--auto[0],auto[0] 0% (0/1)

| I--auto[0],auto[1] 0% (0/1) | |--auto[0],auto[1] 0% (0/1)

| I--auto[1l],auto[2] 100% (1/1) | |--auto[l],auto[2] 100% (1/1)
| I--auto[1l],auto[3] 100% (1/1) | |--auto[1l],auto[3] 100% (1/1)
| |--auto[3],auto[5] 100% (1/1) | |--auto[2],auto[4] 100% (2/1)
| |--auto[4],auto[8] 100% (1/1) | |--auto[2],auto[7] 100% (1/1)
| |-—auto[7],auto[9] 100% (1/1) | |--auto[3],auto[5] 100% (1/1)
| |-—auto[9],auto[4] 100% (1/1) | |-—auto[7],auto[9] 100% (1/1)

Difference in cross tuples due to difference
in bin definition of ignore and illegal bins

Merged coverage -- Resultant model

| -—AxB 3% (6/224)

| |-—auto[0],auto[0] 0% (0/1)

| |-—auto[0],auto[1] 0% (0/1)

| |--auto[l],auto[2] 100% (2/1)

| |--auto[l],auto[3] 100% (2/1)

| |-—auto[3],auto[5] 100% (2/1)
-—auto[4],auto[8] 100% (1/1)

| |-—auto[7],auto[9] 100% (2/1)

| |-—-auto[9],auto[4] 100% (1/1)

Corresponding cross tuple not available in secondary run

Note: Bins marked Red are not merged.

In the above figure, following bins from secondary run are not merged:
B auto[2],auto[4] —This bin is not found in the resultant model.

B auto[2],auto[7]—This bin is not found in the resultant model.

5.2.2.2 Union Mode of Merge for Specified Hierarchy

Figure 5-18 on page 283 shows an example of union mode of merge.
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Figure 5-18 Merge—Union Mode

Primary Run

Secondary Run

TB1
DL‘l/

\
‘B2 Ci
v

B1

includes
a b&&c;
AN

N\

includes
\cover_a

/

\

A1

A3/
Ly
!y
!/

B2

/

DUT

/
/
B1

HDL modified as:
a = bl|c;

,C1

/ includes

cover_a
cover_b

/

A2 A! B1

includes
a b&&c;

C1

includes

cover_a
cover_b

Resultant Run
(includes coverage items from all runs)

The following merge_config and merge commands are used in this example:

merge config -source TB2.DUT -target TB1.DUT -resolution union

merge Runl Run2 -initial model Runl -out result

In a union merge, the models of all the specified runs are unioned to create the resultant
model. In this example, the resultant model is created after unioning the models of Run1 and
Run?2. In this mode of merge, all coverage items from the secondary database are considered
for merge. In this example, data is projected to the resultant model as:

B TB1l.pur and TB2.puT to TB1.put of the resulta
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TB1l.puT.Al and TB2.puT.Al to TB1.put.Al of the resultant model
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TB1.puT.A2 to TB1.put.A2 of the resultant model
TB2.DUT.A3 to TB1.put.A3 of the resultant model
TB1.pUuT.B2 to TB1.put.B2 of the resultant model

TB1.puT.C1l and TB2 .puT.C1l to TB1.put.C1l of the resultant model

All coverages except for expression coverage for TB1.puT.B1 and TB2 .puT.B1 to
TB1.puT.B1 of the resultant model

Note: Expression coverage merge for instance B1 is ignored because HDL description
differs (expression is modified in secondary run).

Note: The resultant model includes coverage types, non-conflicting instances, assertions,
coverpoints, crosses, and covergroups that are not available in the primary model.

The union mode of merge is set by specifying the -resolution option of the
merge_config command as union.

5.2.3 Role of -resolution Union in Creation of Resultant Model

The -initial_model option of the merge command specifies the starting target model for
a merge operation. The final resultant model can be the same, or can be different from the
starting target model depending on the value specified for the -resolution option of the
merge_config command.

If the merge_config command is not used to set the resolution, then the final target model
is same as the starting resultant model. However, if the -resolution option is set as
union, then the target model is different for different scenarios.

Table 5-1 on page 284 describes the creation of resultant model in different scenarios.

Table 5-1 Creation of Resultant Model

-initial model set Starting Target Model Final Resulltant Model _
as: (-resolution set as union)

primary_run Is the model of the primary |Is the model created after doing
run. a union of the source and target
specified in the merge_config
command. See Example 1: Initial
Model = primary_run on

page 286 for more details.
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-initial model set
as:

Starting Target Model

Final Resultant Model
(-resolution set as union)

<runpath>

Is the model of the
<runpath>.

Is the model created after doing
a union of the source and target
specified in the merge_config
command.

union_all

Is the union of all the
models.

Is the model created after doing
a union of the source and target

specified in the merge_config
command. See Example 2: Initial
Model = union_all on page 287
for more details.

Is the model created based on
the value set for the -target,
-targettype, -source, Or
-sourcetype options of the
merge_config command. See
Scenario 1: Non-Hierarchical
Name Specified with the

-target Option on page 289
for more details.

empty Is an empty model.

Important Recommendations

m If the coverage model has not changed across runs, IMC merge is recommended to be
invoked in default (initial_model primary_run) mode.

m If the coverage model has changed across runs and:

O There is a single reference (or golden) coverage model containing all of the
interesting coverage points for which coverage is to be merged, IMC merge is
recommended to be invoked in default mode.

Q Thereis not a single reference (or golden) coverage database containing all of the
interesting coverage points and, instead there is a need to union coverage points
from different coverage databases, IMC merge is recommended to be invoked in
union_all mode.

For example, assume that a coverage point cpl was present in Day 1 coverage database
but it is not present in Day 2 coverage database. Similarly, a coverage point cp2 is added in
Day 2 coverage database but it was not present in Day 1 coverage database. For both of
these scenarios, even though the coverage model has changed across Day 1 and Day 2, if
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the user is not interested in coverage of cp1 but interested in coverage of cp2, IMC merge is
recommended to be invoked in default mode with Day 2 coverage database being specified
as the primary coverage database.

Note: The union_all mode is relatively compute intensive than default mode because it
has an additional step to union coverage points of specified coverage databases.

5.2.3.1 Example 1: Initial Model = primary_run

Consider the DUT models shown in Figure 5-19 on page 286.

Figure 5-19 Sample DUT Models

Run1 Run2
dut B
A B C E
C \D

Consider the following set of commands.

merge_config -source B -target dut.B -resolution union
merge Runl RunZ -initial model primary run

In the above commands, the initial model is specified as primary_run. Therefore, the
starting target model is the model of the primary run. As the resolution is specified as union,
the final resultant model is created after unioning the hierarchy specified through the
merge_config command, as shown in Figure 5-20 on page 287.
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Figure 5-20 Resultant Model

Run1 Run2
dut B
A B C / E
/7 ;
/\ / 7
/7 /
C D /7 /
a4 /
/7 /
/7 /
Resultant Model 7 /
/
dut /7 /
/7 /
\// / /
A /
4

Note: If the -resolution was not specified, then the resultant model would have been
same as the model of the primary run.

5.2.3.2 Example 2: Initial Model = union_all

Again consider the DUT models shown in Figure 5-19 on page 286. Consider the following
commands:

merge config -source B -target dut.B
merge Runl Run2 -initial model union all

In the above commands, the initial model is specified as union_all. Therefore, the starting
target model is the model of the union of all the runs. The resultant model created in this case
is shown in Figure 5-21 on page 288.
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Figure 5-21 Resultant Model

Run1 Run2
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5.2.3.3 Example 3: Initial model = empty

If initial model is specified as empty, then the new target model is created based on the types
and instances specified with the -source, -sourcetype, -target, and -targettype
options of the merge_config command.

Consider the following scenarios that describe how the target model is created and how data
merge happens when the initial model is empty:

B Scenario 1: Non-Hierarchical Name Specified with the ~target Option

B Scenario 2: Hierarchical Name Specified with the —~target Option

B Scenario 3: ~targettype Option Used
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Scenario 1: Non-Hierarchical Name Specified with the -target Option

If a non-hierarchical name is specified with the -target option, then the merge operation
creates a copy of the type or instance specified with the -source or -sourcetype option
at the root of the target model. The copied node is then named as the name specified with
the -target option. Consider the runs shown in Figure 5-22 on page 289.

Figure 5-22 Sample DUT Models

Run1 Run2
Th-system Tb_A

L
7 /N

Consider the following commands to merge the runs:

merge config —-source Tb-system.System —-target my System

merge_config —-sourcetype A —-target my A

merge Runl Run2 -initial model empty -out result

Figure 5-23 on page 290 shows the resultant model created and how data merge happens
with these commands.
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Figure 5-23 Resultant Model (Non-Hierarchical Name with -target Option)

Runt Run2
Tb-system Tb_A
System
\ /
\ /
A1 \ A2 /
AV /
W ~ AR\
AN \ \ \\\ /
\ ~
N\ \ N /
\ \\ \\ AN /
\ \ ~ N /
\ VS ~ h N
\ \ \ ~ N /
Vo RN /
\ ARRN ~ /
\ \ ~ AN
\ \ ~ O /
'\ Resultant Modek™ ./
\ \ ~N

\ My System

\ N_A
IV YN
/NN

As -target is a non-hierarchical name, a copy of:

B Tb-system.System iS created at the root of the target model and the node is named as
my_System

B 2 is created at the root of the target model and the node is named as my_2A

Scenario 2: Hierarchical Name Specified with the -target Option

If a hierarchical name is specified with the -target option, then the merge operation
assumes that the target node already exists in the target model. If the target node exists, the
source node is merged into the instance specified with the -target option. An error is
reported if the target node does not exist in the target model. Again, consider the runs shown
in Figure 5-22 on page 289. Use the following commands to merge the runs:
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merge config —-source Tb-system.System —-target my System
merge_config —-source TB A.A -target my System.Al
merge Runl Run2 -initial _model empty -out result

Figure 5-24 on page 291 shows the resultant model created and how data merge happens
with these commands.

Figure 5-24 Resultant Model (Hierarchical Name with -target Option)

Run1 Run2
Tb-system Tb_A

Y/
VAN
/
/
/
/
\ \ /
N W . /
\ \ /
\ W /
\ W /
\ N ,
N N
AN Resmtapt/ Model
\
n*/ System

/\/\

The first merge_config command creates Tb-system. System at the root of the target
model and names it as my_ Sy stem. Notice that in the second merge_config command, a
hierarchical name is used with the -target option. As a result, a new node is not created.
The merge operation will assume that my_ System.Al already exists in the target model. In
this case, my_System.Al exists because of the use of the previous merge_config
command. If the first merge_config command was not used, an error would have been
reported to indicate that my_System.Al does not exists in the target model. The merge
operation will merge TB_A.A tomy_System.Al that exists in the target model.
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Scenario 3: -targettype Option Used

If the -targettype option is used, then the merge operation assumes that the target node
already exists in the target model. If the target node exists, the source node is merged into
each instance of the type specified with the -targettype option. An error is reported if the
target node does not exist in the target model. Again, consider the runs shown in Figure 5-22
on page 289.

Consider the following commands to merge the runs:

merge config —-source Tb-system.System -target my System
merge config —-sourcetype TB A.A -targettype A
merge Runl Run2 -initial model empty -out result

Figure 5-25 on page 292 shows the resultant model created and how data merge happens
with these commands.

Figure 5-25 Resultant Model (-targettype Option Used)

Run1 Run2
Tb-system Tb_A
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AN / N\ r
3\1 /A2
February 2016 292 Product Version 15.20

© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

The first merge_config command creates Tb-system. System at the root of the target
model and names it my_System. Notice that in the second merge_config command,
-targettype is used. As a result, a new node is not created. The merge operation will
assume that A already exists in the target model. In this case, 2 exists because of the use of
previous merge_config command. If the first merge_config command was not used, an
error would have been reported to indicate that A does not exist in the target model. The
merge operation will merge TB_A. A to each instance of A that exists in the target model.

5.2.3.4 Merge Behavior if Modules with Same Name are Compiled in
Different Libraries

IMC, by default, allows you to merge runs that include modules with the same name even if
they are compiled in different libraries during simulation.

Consider the instance and module hierarchies shown in Figure 5-26 on page 293.

Figure 5-26 Sample Instance and Module Hierarchies

Run1 (Primary) Run2 (Secondary)
Instance hierarchy Instance hierarchy
lib5.dut lib6.dut

il: 1ibl.A il: 1ib3.A
i2: 1ib2.A i2: 1ib2.B
i3: 1libl.A

Module list ,

_ Module list

1ib5.dut

lib6.dut
libl.A

1lib3.A
lib2.A

1ib2.B

libl.A

In the given example (in the case of standard merge):
B Instance-level merging will take place based on the hierarchical name of the instance.

m Module-level merging will be as stated below:
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Module 1ib6 . dut from secondary run will be merged to the module 1ib5.dut in
the primary run because there is one module with the same name even though the
library names are different in the primary run.

Module 1ib3 . A from the secondary run will not be merged to any of the modules in
the primary run, because there is more than one module with the same name,
libl.Aand 1ib2.A4, in the primary run. In this case, a warning is reported.

Module 1ib2 . B from the secondary run will not be merged because there is no
module with the same name in the primary run. In this case, a warning is reported.

Module 1ib1 . A from the secondary run will be merged to 1ib1.A in the primary
run because there is a module with the same name, 1ib1.A in the primary run.

In the given example (in the case of union merge):

B Instance-level merging will take place based on the hierarchical name of the instance.

m Module-level merging will be as stated below:

a

a

Module 1ib6 . dut from secondary run will be merged to the module 1ib5.dut in
the target run because there is one (and only one) module with the same name even
though the library names are different in the target run.

Module 11b3 . A will get added to the target run as part of union merge.

Module 1ib2 . B will get added to the target run as part of union merge. However, its
coverage will be 0 because no matching instance is found in the target run.

Module 1ib1 . A from the secondary run will be merged to 1ib1.A in the target run.

/ Important

If at the time of coverage data generation, the set_merge_with_libname
command was used, then merge will not be allowed for modules with different library
names. For more details on this command, see the ICC User Guide.

Note: In the previous releases, by default, the merge was not allowed for runs with
differences in library information. To enable merge with different library information, when
work libraries were different across runs, it was important that both primary and secondary
tests are dumped with the set_ignore_library name command during elaboration.
However, with this release, the set_ignore_library name command is made
redundant. Therefore, coverage databases that were generated in the default mode before
12.2 release cannot be merged with the databases generated in the default mode with 12.2

release.
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Note: Both the commands (set_merge_with_1libname and
set_ignore_library_ name) are ICC commands. For more details on these commands,
see the ICC User Guide.

5.3 Precedence while Merging

When merging coverage using the merge command, the result is the strongest of the values,
as defined here:

COVERED > IGN > UNCOVERED

If you want IGN to be considered the strongest, use:

preferences -set merge.ignStrongest true

With the above command, the precedence is changed as:
IGN > COVERED > UNCOVERED

For more details on the preferences command, see Setting/Viewing Preferences on
page 249.
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Ranking Runs

Ranking runs helps you identify the runs that:
B Make the most efficient test suite for regression testing, eliminating the redundant runs.

B Help in achieving the target coverage goal

Ranking the runs involves:

m Setting the Ranking Configuration using the rank_config command (optional)

m Ranking the Runs using the rank command
Note: Ranking runs does not require loading of runs.

Note: Ranking is a heavy procedure, and is recommended that it is performed over a 64-bit
version of IMC.

6.1 Setting the Ranking Configuration

When ranking runs, you can specify the factors to be considered while ranking. These factors
include the weight of different coverage types, the maximum runs to rank, and the target to
be achieved while ranking. These factors are specified using the rank_config command.
The rank_config command allows you to configure the ranking behavior as required.

6.1.1 Command Syntax

The BNF of the rank_config command is:

rank config [metric type weight option]
-max <integer_ value>] o

-self grades on|off]

-target <cumulative_coverage_goal>]
-initial runfile <filename>]

—-cost cpulsim]

-refinement files <filenames>]

[
[
[
[
[
[
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metric type weight option :: = [-w _block [<weight>]] [-w_expression [<weight>]]
[-w_toggle [<weight>]] [-w_fsm [<weight>]] [-w_assertion [<weight>]]
[-w_covergroup [<weight>]]

In the above BNF:

B nmetric_type_weight_option increases or decreases the weight (<weight>) ofa
given metric type. The default weight, if not specified, is 1. A value of 1 indicates that all
available metric types are considered while ranking. If the weight is 0, then coverage for
that item is not considered while ranking runs. In ranking runs, <weight> can be
specified with:

-w_block for block coverage

-w_expression for expression coverage

-w_toggle fortoggle coverage

-w_fsm for FSM state coverage and transition coverage
-w_assertion for assertion coverage

-w_covergroup fOr covergroup coverage

B -max <integer_value> specifies the number of runs after which ranking runs must
stop. It helps you identify the best N runs.

B -self grades on|off specifies if the self grades must be shown in the rank report
or not. By default, the self grades are shown in the rank report. To turn off showing the
self grades in the rank report, use the -self_grades off option.

Note: Self grade attributes will be deprecated soon. Turning off self grades improves
performance. To improve performance, it is recommended to turn off the self grades
using the rank_config -self_grades off command.

B -target <cumulative_coverage_goal> specifies the coverage target goal to be
achieved while ranking. The ranking operation stops after the specified coverage target
goal is achieved.

B -initial_runfile <filename> allows you to specify a run file that contains a list
of runs that must be included always in the ranking results. The runs specified in the
<filename> appear above the runs specified for ranking. Run names in the
<filename> are separated by new lines (that is, each run name is on a separate line
in the file), and can be full run names or contain wildcards.

B -cost cpu|sim specifies the cost to be considered while ranking runs. It can be any
of following:

O cpu to consider CPU time while ranking runs.

Q simto consider simulation time while ranking runs.
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For an example on applying cost while ranking, see Example: Use of -cost Option on
page 310.

B -refinement_files <filenames> specifies refinementfiles to be considered while
ranking runs. You can specify more than one refinement file by separating the file names
with a comma (, ). The entities specified in the refinement files are considered excluded
and are ignored while ranking the runs. For an example on applying exclusions while

ranking, see Example: Using Refinement Files During Ranking on page 309.

Examples

To rank runs to achieve a cumulative coverage goal of 90%, use:

rank config -target 90

To ignore block and toggle coverage while ranking runs, use:

rank config -w block 0 -w_toggle 0

Note: The configuration specified using the rank_config command applies only to the first
rank command that follows. It does not apply to all subsequent rank commands. After the
first rank command is executed, the configuration settings are automatically reset to default
values.

6.2 Ranking the Runs

After specifying the required ranking configuration, use the rank command to rank the runs.

6.2.1 Command Syntax

The BNF of the rank command is:

rank {run specification | -use prev merge}
[-html | -text]

[-out _html <html output file>]

[-out text <text output file>]

[-out <out_path>]

[-run_order {as_specified | by timestamp} ]
[-overwrite]

[-attach on]

[rank element option]

where

run_specification ::= {<runs> | -runfile <runfile>}

rank element option ::=
-entity <path> [-entity type {type | inst | toggle | fsm | assertion | covergroup
| coveritem | coverbin}] |
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-type <type> |

-inst <instance> |

—-covergroup <cover_group_element_full_path_ _name> |
-coverpoint <cover_point_element_full_path_name> |
—-coverbin <cover_bin_element_full_path_name> |
-assertion <assertion_full_ _path_name> |

-toggle <toggle_full_path_name> |

-fsm <fsm_full_ path_name> |

-elements file <elements file>

In the above BNF:

B run_specification specifies the list of runs that must be ranked. You can specify the
run list in any of the following ways:

Q Atthe command line using the <runs> option.

O Inatextfile usingthe -runfile <runfile>option. The <runfile>isthe file
that includes the list of runs to be ranked. The runs in <runfile> should be listed
one per line. You can include comments in <runfile> using #.

The runs specified in <runs> or <runfile> can include just the run name or the
complete path, as:

[ [<workdir>/]<scope>/]<run>

where

QO <workdir> specifies the root location where all coverage data is stored. It should
contain valid filename characters and path separators but cannot contain wildcards.
<workdir> can use both absolute paths (for example,
/home/me/chip/verification/todaysrev) and relative paths (for example,
verification/todaysrev).

O <scope> specifies a particular configuration of hardware (DUT). It should contain
valid filename characters and cannot contain path separators or wildcards.

Q <run> specifies the run name for a single simulation. It should contain valid
filename characters and can contain wildcards.

B -run_order specifies the order in which the runs will be processed during the model
union stage of ranking. The run order can be any of the following:

QO as_specified to process runs in the order as specified on the command line.

O Dby_timestamp to process runsinreverse chronological order (thatis, the latest run
is processed first).

Note: If not specified, the run order is assumed to be as_specified.

B -html specifies that the ranking results must be reported in an HTML format.
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B -text specifies that the ranking results must be reported in a text format on the standard
output.

B -out_html <html_out_path> specifies the location where ranking results in HTML
format must be stored. If the -htm1 option is used, then, by default, the ranking results
are redirected to a file named rank_html_<timestamp>.html in the current working
directory. You can change the default location using the -out_html option.

B -out_text <text_out_path> specifies the location where ranking results in text
format must be stored. If the -text option is used, then by default, the rank report in text
format is shown on the standard output. You can redirect the output to a file using the
-out_text option.

B -out <out_path> specifies the location where ranking results must be stored. This
option cannot be used with -out_html or -out_text options. The -out option will be
deprecated soon. If the -out option is used without the -htm1 or the -text option, then
the -text option is assumed.

B -overwrite enables overwriting of the existing HTML rank output directory. By default,
HTML rank output directory is not overwritten and an error is reported. This option is
ignored in the case of text reports.

B -attach on enables including a link to the HTML ranking output page (rank.html)
from the HTML reporting output page (index.html). To include a link to HTML ranking
output page from the HTML reporting output page:

Q Usethe -attach on option

0 Ensure that the same output directory is specified with the rank command and the
report command.

Note: If —~attach option is used in combination with the -overwri te option, then only
the rank.html file is overwritten. In addition, you must use the -attach option after
the HTML report has been generated with the report -html command. For more

details on using the -attach option, see Example: Use of -attach option on page 313.

B rank_element_option specifies the elements for which coverage grading is
calculated during ranking. By default, ranking is done for the entire model. To consider
only specific elements during ranking, use the rank_element_option as:

QO -entity <path> to specify the path of the model element targeted for ranking.
The path can be prefixed with "Verification\ Metrics", "Verification\
Metrics/Instances", Verification\ Metrics/Types", "Instances", or "Types".
Prefix is not mandatory. However, if the Instances or Types prefix is specified, the
performance of the rank command can be improved. The -entity_type option
can be specified with the -ent ity option. Valid values for entity type are: type,
inst, fsm, assertion, covergroup, coveritem, coverbin, and toggle. If
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entity type is not specified, the rank operation will search for the entities under all
metric options and it can be an expensive operation. Using the -entity_type
option can improve the performance of the rank command.

Note: Wild cards (*, ?, and . . .) are not supported in the prefix Verification\
Metrics/Types or Verification\ Metrics/Instances.

QO -type <type> to specify the module for which coverage grading must be
calculated during ranking.

QO -inst <instance> to specify the instance for which coverage grading must be
calculated during ranking.

Q -covergroup <cover_group_element_full_path_name> 1o specify the
covergroups for which coverage grading must be calculated during ranking.

Q -coverpoint <cover_point_element_full_path_name> to specify
the coverpoints for which coverage grading must be calculated during ranking.

Q -coverbin <cover_bin_element_full_path_name> to specify the
coverbins for which coverage grading must be calculated during ranking.

O -assertion <assertion_full_path_name> to specify the assertions for
which coverage grading must be calculated during ranking.

QO -toggle <toggle_ full_path_name> to specify the toggles for which coverage
grading must be calculated during ranking.

Q -fsm <fsm full_path_name> to specify the FSMs for which coverage grading
must be calculated during ranking.

O -elements_file <elements_file> tospecify multiple entities for ranking. You
can specify the entities to be ranked in a file <elements_file> and then pass this
file as an argument to the rank command. The number of entities specified in the
<elements_file> should not exceed 1000.

For example, you can specify the following entities in a file named rankelements
and then pass this file as an argument to the rank command:

-type mux4l

-inst DUT/u2

-covergroup DUT/u5/cg inst

-coverpoint DUT/u5/cg inst/FSM*

-assertion DUT/u5/MST_ST*

-inst -covergroup DUT/u5/cg inst

-type -assertion ctrl path2/FSM2*

You can then pass this file to the rank command as:
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rank testl test2 test3 test4 -elements file rankelements

Note: The syntax rules for specifying instance names and type names are same as the
ones for the exclude command.

-use_prev_merge helps you to rank the runs that were merged earlier. This option is
useful if you want to perform ranking after doing a merge. For example, you add runs,
and then merge the runs to determine if your coverage goal has been met. In addition,
you also want to simultaneously check if the newly added run was redundant. The
-use_prev_merge option is useful in such scenarios.

Note: This option works only if a merge operation is performed before using the rank
command. For details on merging runs, see Merging Runs on page 259. In addition, this
option (-use_prev_merge) is not supported in the case of parallel ranking. For more

details on parallel ranking, see Configuring Parallel Ranking Options on page 99.
For an example, see Example with Previous Merge Option on page 308.

When ranking runs, remember that:

The rank action does not support functional coverage attributes weight, goal, and
at_least. These attributes are not considered while ranking.

The tool is now running multi-thread upon rank action. By default, the number of threads
is set as 8 and should not be changed unless absolutely required. However, if required
for any reason, you can modify it. For this, open .mdv/internal .properties from
the home directory and then edit the
application.threadpool.rank-thread-pool.max_pool_size tothe required
size.

6.2.2 Ranking Examples (Text Format)

Figure 6-1 on page 304 shows a sample output of a rank command.
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Figure 6-1 Output of Rank Command

Ranking |configura’[ion Optimized runs

Coverage ranking options:

Rank options: testl testZ test3 test4d

Rank elements: Model

Weight: Block = 1. Expression = 1, Toggle = 1, Fsm = 1, Assertion = A, Covergroup =1
Target Cumulative Grade(%): 100

Max Number of Runs: 4

Ranking of cowverage runs

Pecentage of coverage—eejcunilative covered(%): 6918/10310 (67.10%)

H Number of COptimized Runs: 2

achieve i7" P
Fun  Cum. Self Contrib. Run
Id Grade (%) Grade (%) # items Name
Optimized Runs:
1 55.79% 55.79% 5752 cov_work/scope/testl
2 67.10% 54.01% 1166 cov_work/sapope/test?
Fedundant Runs:
3 0. 00% 54.01% <] cov_work/scope/ftests
4 0. 00% 54.01% <] cov_work/scope/testd

Number of contributing runs
Redundant runs

In the report, the best run is listed first. The run listed first has the best results according to
coverage grading. Additional tests are listed in descending order of that value. The above
results indicate that test3 and test4 are redundant, and test1 contributes the maximum
to overall coverage results.

In the above report:

Coverage ranking Displays the rank configuration information. The above

options report displays default values because the rank_config
command was not used before ranking the runs.

Optimized Runs Lists the runs that contribute to overall coverage grade.

Redundant Runs Lists the runs that do not contribute to overall coverage
grade.

Run Id Is the unique ID assigned sequentially to identify the

coverage run. Indexes start at 1 and increase by one for
each additional coverage run.

Cum Grade (%) Is the cumulative coverage grade for the run.
Self Grade (%) Is the coverage grade of the run.
February 2016 304 Product Version 15.20

© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Contrib. # items Shows the total number of coverage items (of the enabled
metrics) of that particular run contributing to the overall
coverage grade. For example, in Figure 6-1 on page 304,
testl contributes 5752 coverage items to the overall
coverage grade and test?2 contributes additional 1166
coverage items to the overall coverage grade.

For redundant runs, this column displays a 0 because
there are no additional items that contribute to the
coverage grade.

Run Name Is the name of the run.

6.2.2.1 Examples

To rank runs considering only the coverage grade of module m1, use:
rank testl test2 test3 test4d -type ml

To rank runs to achieve a cumulative coverage goal of 90%, use:

rank config -target 90
rank testl test2 test3 testd

To ignore block and expression coverage while ranking runs, use:

rank config -w block 0 -w_expression 0
rank testl test2 test3 test4

To output the result of ranking operation to a file named rankedruns, use:

rank testl test2 test3 test4 -out rankedruns

To ignore expression coverage, and increase the weight of block coverage by 50 while
ranking the runs, use:

rank config -w _expression 0 -w _block 50
rank testl test2 test3

Figure 6-2 on page 306 shows output of above set of commands.
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Figure 6-2 Output of Rank Command

Block weight Expression coverage ignored
increased ‘
Coverage ranking options: X *

Rank configuration options:
Rank options: testl testZ test3
Rank elements: Model
Weight: Block = 50,
Target Cumulative Grade(%): 100
Max Number of Runs: 3

-w_block 50 -w_expression O

Expression = @, Toggle =1

Fsm = 1, Assertion = 1, Covergroup = 1

Ranking of cowverage runs

Cumulative covered(%):
Number of COptimized Runs: 2

6750/9884 (68.29%)

Fun  Cum. Self Contrib. Run

Id Grade (%) Grade (%) # items Name

Optimized Runs:

1 56.50% 56.50% 5584 cov_work/scopeftestl
2 68, 20% 56.33% 1166 cov_work/scope/test2
Fedundant Runs:

3 0. 00% 56.33% <] cov_work/scopeftests

Notice that the weight option set while ranking appear inthe Coverage ranking options

section of the report.

To turn off showing of self grades from the rank report, use:

rank config -self grades off
rank testl test2 test3 test4

Figure 6-3 on page 307 shows output of above set of commands.
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Figure 6-3 Output of Rank Command

Coverage ranking options:

Rank configuration options: -self_grades off
Rank options: testl testZ test3 test4d
Rank elements: Model

Target Cumulative Grade(%): 100
Max Number of Runs: 4

Ranking of cowverage runs

Weight: Block = 1. Expression = 1, Toggle = 1, Fsm = 1, Assertion = 1, Covergroup =1

Cumulative covered(%): 8918/10310 [67.10%)
Number of COptimized Runs: 2

Fun  Cum. Contrib. Run
Id Grade (%) # items Name

Optimized Runs:

1 55.79% 5752 cov_work/scopeftestl
2 67.10% 1166 cov_work/scope/test2
Fedundant Runs:

3 0. 00% <] cov_work/scope/ftests
4 0. 00% o] T cov_work/scope/testd

Self grade not shown

Notice that self grade is not shown in the report now.

To definitely include runs specified in alwaysrank. txt, use:

rank config -initial runfile alwaysrank.txt
rank testl test2 test4

Figure 6-4 on page 308 shows output of the above set of commands.
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Figure 6-4 Output of Rank Command

Coverage ranking options:

Fank configuration options:
Fank options: testl testZ test4d

Fank elements: Model

Weight: Block = 1. Expression = 1, Toggle =1
Target Cumulative Grade(%): 100

Max Number of Runs: 4

Fanking of cowverage runs

-initial_runfile alwaysrank. txt

Fsm = 1, Assertion = 1, Covergroup = 1

Cumulative covered(%): 8918710310 [(67.10%)
Number of COptimized Runs: 1

Fun  Cum. Self Contrib. Run

Id Grade (%) Grade (%) # items Name

Initial Runs:

1 54.01% 54.01% 5568 Lfcov_work/scope/test3

Cptimized Runs:

2 67.10% 55.79% 1350 cov_work/scopeftestl

Fedundant Runs:

3 0. 00% 54.01% <] cov_work/scope/test2
1+1 4 0. 00% 54,01% 4] cov_work/scope/test4d

Initial runs ork/=cope/

(specified in the initial runfile)

The above output shows initial runs specified in the alwaysrank. txt file in the Initial

Runs section of the report.

Example with Previous Merge Option

The following rank operation uses the -use_prev_merge option.

merge testl test2 test3 test4d -out merged result
rank -use prev_merge

Figure 6-5 on page 309 shows output of the above set of commands.
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Figure 6-5 Output of Rank Command

Indicates model used (|3f previous merge operation

[imc> rank -use_prev_merge

“W,SLFGRD: Warning: Self grade attributes will be|deprecated soon. To improve performance, use the rank_config -self_grades off option. This will turn
OFF showing the self grade attributes in the ranking report

lUsing resultant medel of previous merge .

“W.FNWALG: Warning: Rank action does not support functional cowerage attributes weight/goal/at_least. Such attributes are not considered while ranking
land as a2 result ranking grades might not be aligned with those presented in context.

“W.SRCALC: Reading and processing of selected runs for rank is done., starting actual ranking. ..

[Coverage ranking opticns:

Rank options: -use_prew_merge

Rank elements: Model

eight: Bleck = 1. Expression = 1. Toggle = 1. Fsm = 1. Assertion = 1. Cowvergroup = 1
[Target Cumulative Gradei%): 100

[Max Mumber of Runs: 4

Fanking of cowverage runs

[Cumulative covered(w%): 6891B8/10282 (67.28%)
Number of Optimized Runs: 2

Run Cum. Self Contribk. PRun
Tc Grade (%) Grade (%) # items Name

[Optimized Runs:

1 55.84% 55.94% 5752 cov_work/scopestestl
2 67.28% 54.15% 1166 cov_work/scope/test2
Fedundant Runs:

3 O, 00% 54.15% o cov_work/scopestest3
4 0. 00% 54.15% 5] cov_work/scope/testd

In the above output, notice that the resultant model of the previous merge operation is used
during ranking. This reduces the time taken to rank the runs.

Note: You might observe a few differences in IMC ranking as compared with ICCR ranking.
See Differences from ICCR Functionality on page 448 for more details.

Example: Using Refinement Files During Ranking

Consider the following rank commands:

rank config -w block 1 -w _expression 0 -w_toggle 0 -w _fsm 0 -w_assertion 0
-w_covergroup O
rank TB1 TB4 -inst DUT.ub

Figure 6-6 on page 309 shows output of the above set of commands.

Figure 6-6 Output of Rank Command

Run  Cum. Self Contrika,  Run
Id Grade (%) Grade (%) # 1tems Name

Optimized Runs:
1 79.71 79.71 55 cov_work/scope/TBL
2 g4, 06 79.71 3 cov_work/fscopefTE4

In the above report, TB1 contributes 55 items and TB4 contributes 3 item to the ranking
results.
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Refinement file bl . vRef ine includes refinements rules for 2 blocks that were hit within TB1
and not within TB4. If we apply this refinement file during ranking, the rank results will change.
To apply this refinement file at the time of ranking, use the following commands:

rank config -refinement files bl.vRefine -w block 1 -w_expression 0 -w_toggle O
-w_fsm 0 -w_assertion 0 -w_covergroup 0
rank TB1 TB4 -inst DUT.ub

Figure 6-7 on page 310 shows output of the above set of commands.

Figure 6-7 Output of Rank Command

Run  Cum, Self Contrib. FRun
Id Grade (%) Grade (%) # items Name

Optimized Runs:
1 82,09 82,09 55 cov_work/scope/TEB4
2 83.58 70,10 1 cov_work/scope/TEL

In the above report, TB4 becomes the new best run. This is due to the refinements applied
during ranking. The entities specified in the refinement files are considered excluded and are
ignored while ranking the runs.

Example: Use of -cost Option

Consider the following rank command:

rank testl test2 test3 test4

Figure 6-8 on page 310 shows output of the above set of command.

Figure 6-8 Output of Rank Command

Ranking of cowverage runs

Cumulative covered(%): 8918/10310 [67.10%)
Number of COptimized Runs: 2

Fun  Cum. Self Contrib. Run
Id Grade (%) Grade (%) # items Name

Optimized Runs:

1 55.79% 55.79% 5752 cov_work/scopeftestl
2 67.10% 54.01% 1166 cov_work/scope/test2
Redundant Runs:

3 0. 00% 54.01% <] cov_work/scope/ftests
4 0. 00% 54.01% <] cov_work/scope/testd

If you want to consider simulation time while ranking the runs, use the following commands:

rank config -cost sim
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rank testl test2 test3 test4

Figure 6-9 on page 311 shows output of the above set of commands.

Figure 6-9 Output of Rank Command

New column added

Ranking of cowverage runs

Cumulative covered(%): 8918/10310 [67.10%)
Number of COptimized Runs: 2

Fun  Cum. Self Contrib. v Run
Id Grade (%) Grade (%) # items Cost Name

Optimized Runs:

1 55.79% 55.79% 5752 2126000 cov_work/scope/ftestl
2 67.10% 54.01% 1166 3164600 cov_work/scope/test2
Redundant Runs:

3 0. 00% 54.01% <] 3164600 cov_work/scope/test3
4 0.00% 54.01% 6] 3164600 cov work/scope/testd

In the above report, a new column Cost is added.

IMC uses the following formula while ordering the runs:

Contribution / Cost

For example, consider the following list of runs:

Run Contribution Cost (cpu/sim)
Runl 100 500
Run?2 80 200

If simulation time is not considered while ranking, then Run1 is ranked first. However, if
simulation time is considered while ranking, then Run2 becomes the best run and is ranked
first because 80/200 is more than 100/500.

6.2.3 Ranking Examples (HTML Format)

To generate ranking results in an HTML format and to send the output to directory named
htmlrankl, use:

rank testl test2 test3 test4 -html -out htmlrankl -inst *...
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The above command creates a directory names htmlrank1 in the current working directory
and creates following files and folders in it.

File/Directory Name Description

rank_sub_dir This directory includes a file rank.html. This file
includes ranking results in an HTML format. You must
open this file to view the ranking results in an HTML
format.

rankLegend.html This is the help page of HTML rank report. It shows the
detailed description of various columns and items shown
in the HTML rank report.

To view the ranking results generated with the above command, open
htmlrankl/rank_sub_dir/rank.html in a standard web browser.

Figure 6-10 on page 312 shows a sample output of a rank results in an HTML format.
Figure 6-10 Output of Rank Command in HTML Format

Ranking configuration Click to view legend and help

IMC Ranking Report - Mozilla Firefox

Fle Editf View History Bookmarks Tools Help

<« = @45 ﬁ “_Q\ file:#ffhome/ruchikas/cov_dem ‘ - l [' "“|

Coverage ranking options

Rank options: testl test2 test3 test4 -inst *___ -html -out htmlrankl Legend and Help
Rank Elements: Mode!

Weight: Block = 1, Expression = 1, Toggle = 1, Fsm = 1, Assertion = 1,

Covergroup =1

Target Cumulative Grade(%): 100

Max Number of Runs: 4

Ranking of coverage runs

Cumulative covered(%): 6918/10310 (67.10%)
Number of Optimized Runs: 2

Optimized Runs:

Cum Self Contrib. #

. Run Id Run Name
Ran klng Grade(%) |Grade(%) |Items R
reSUItS = p 1 55.79% 55 79% 5752 festl

cov_work/scope

2 67.10% 54.01% 1166 festz

Redundant Runs:
Cum Self Contrib. #

Run Id Grade(%) |Grade(%) [items Run Name
cov_work/scope

3 0.00% 54 01% 0 ftest3

4 0.00% 54.01% 0 cov_work/scope

Jtestd

Coverage Color Legend

[ 8] <25] <50[<75] <100[400] n/a [ Not Scored

Done
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The above results indicate that test3 and test4 are redundant, and test1 contributes the
maximum to overall coverage results.

Example: Use of -attach option

In case you want that the ranking results generated in an HTML format are also available as
a link from the HTML report, you must:

B Usethe -attach on option with the rank command, and

B Ensure that the HTML output directory specified with the rank command is same as the
HTML output directory specified with the report command.

Consider the following set of commands:

report -html -out html _repl -inst *...
rank testl test2 test3 test4 -html -out html_repl -attach on -inst *...

In the above commands:
B Same output directory is specified with both the commands.

B The -attach option is turned on.

The above commands create a directory named html_repl in the current working directory
and following files and folders are created in it.

File/Directory Name Description

rank_sub_dir This directory includes a file rank.html. This file
includes ranking results in an HTML format.

report_sub_dir See Generating Reports in an HTML Format Using
report -html Command on page 371 for details on this
directory.

list_refinement See Generating Reports in an HTML Format Using
report -html Command on page 371 for details on this
directory.

global_cg_summ.html See Generating Reports in an HTML Format Using
report -html Command on page 371 for details on this
directory.

legend.html See Generating Reports in an HTML Format Using
report -html Command on page 371 for details on this
directory.
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File/Directory Name

Description

index.html

It is the top-level summary page using which you can

navigate through the HTML reports. You must open this
page in the standard web browser to navigate through the
HTML reports. As the —attach option is used in this
example, this page also includes a link to the HTML
ranking results.

rankLegend.html

This is the help page of HTML rank report. It shows the

detailed description of various columns and items shown
in the HTML rank report.

Figure 6-11 on page 314 shows the HTML report with a link to HTML rank report.

Figure 6-11 Link to HTML Rank Report from HTML Report

Link to HTML rank report

IMC Report: htmi_repl - Mozilla Firefox

Fle Edit View History Bookmarks Tools Help

@ ]

ﬁ [@ file:/#fhome/ruchikas/cov_demt

- B~ a

Coverage Top Level Summary Report, Instance-Based

lLegend and Help

User ruchikas

Host Idvopt311l

Report Id html_repl

Report date Tue 29 Sep 2015 13:09:24 IST
Report options -html -out html_repl -inst *..

Coverage

database path fhome/ruchikas/cov_demo_dtmf/design/cov_work/scope/testl

Coverage model |/home/ruchikas/cov_demo_dtmf/design/cov_work/scope

files Jicc_7fc59e05_1b9f622b ucm
Coverage data /home/ruchikas/cov_demo_dtmf/design/cov_work/scope/testl
files. Jicc_7fc59e05_1b9f622b ucd

Coverage

database date Thu 26 Mar 2015 15:20:44 IST

Refinement files applied before generating HTML report

CCF files applied before generating HTML report

Ranking HTML report

Overall Instance-Based Coverage

Overall Block

Average Average Block Covarad Average

Overall Covered

Expression |Expression
Covered

[6525% [55.94% (2876/5141/17) | 19.87% | 49.31% (430/872/14) | 43.80%

|40.00% (84/210/3) [

Global CoverGroup Summary

Coverage Color Legend

[[TB]<25]<50[<75] <100 [100] n/a] Not Scored]

en| I

Done

The above top-level summary page of the HTML report now includes a link to the HTML rank
report. You can click this link to view the HTML ranking results.

For details on generating HTML reports, see Generating Reports in an HTML Format
Using report -html Command on page 371.
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Reporting and Grading

This chapter discusses how to generate coverage reports in the batch mode as well as GUI
mode of IMC and also discusses the various grading schemes used in grade calculations.

This chapter discusses the following topics:

m Generating Reports in GUI on page 315
m Generating Reports in Interactive Command-line Mode on page 327
m Coverage Grading in IMC on page 407

7.1 Generating Reports in GUI

In GUI, you can generate reports from top-level Metrics page and also for individual detailed
pages.

This section discusses generating reports at the top-level that is from the Metrics page. For
information on generating reports for individual detailed pages, see Chapter 2, “Analyzing
Metrics Data.”

Generating Reports from top-level Metrics page

The Report toolbar has a drop-down button named Report using which you can generate
reports from GUI. The Reports option is also available in the Analysis menu using which
you can generate reports.

Note: The report action considers the configuration option Show extend metrics tree while
generating the report. If the Show extend metrics tree option is enabled (using the
Configuration dialog box in GUI or CLI config command), then the covergroups, cover
items, FSMs, and assertions are also listed in the metrics hierarchy tree in the report.

The Report drop-down button on the Reporttoolbar has the following options for generating
reports:
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m All (Default)—To generate a metrics report for the complete hierarchy.
m On Selected Entity—To generate a sessions report for a selected entity.

Note: Only HTML reports can be generated from IMC GUI. You cannot generate ASCII
reports from GUI.

Consider an example of generating a report for the complete hierarchy.

To generate a report for the complete hierarchy:

1. Click the down-arrow next to the Report button in the Report toolbar and select All
(Default).

Note: Alternatively, from the Analysis menu, you can select Reports —> Report.

The Report Metrics dialog box is displayed, as shown in Figure 7-1 on page 316.

Figure 7-1 Report Metrics

Report Metrics

Directory Configuration

Report Name |Metrics Report| |
Report Top Directory |fhomefruchikas | | Browse... |
Report Directory html_23-09-2015_11~20~51

&+ Regular i~ Tabulated " Extended

Show extended tree

Detailed Report

Feport Options

SIMULATION [~]
UNCOVERED [~]
EXPAND [~]
Include Exclusion Comment 8 Include Sources
Include Assertion Status Include All Assertion Counters
B Elock o State ® Expression
® Transition B Cowergroup 8 Toggle
o A M Assertion

| @ oK || Cancel |

Note: For generating a report on a specific entity, select the entity in the verification
hierarchy tree and select Report on Selected Entity from the Report drop-down

February 2016 316 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

menu. The report will be generated only for the selected entity and not the entire
hierarchy.

2. Specify the name of the report in the Report Name text box. By default, the name is
specified as Metrics Report. This name appears on the HTML report.

3. Inthe Report Top Directory field, specify the location where the report must be created.
By default, it shows the location of the current working directory.

4. Specify the name of the report directory in the Report Directory text box. By default, it
shows the name as html_<timestamp>. For example, change the name as
report_all_details.

Note: When you generate a report from GUI, a directory named html_<timestamp>
or the name you specified, is created in the current working directory.

5. Specify the type of report to be generated. It can be any of the following:

Q Regular: This is the default report. It lists nodes and sub-nodes and provides

hyperlinks for navigating further. For more details, see Viewing Reports Generated
from IMC GUI on page 319.

Q Tabulated: This option generates a bin-level tabulated report. This report shows
Metrics tree and bin details in tables side-by-side. For more details, see Example:
Bin-Level Tabulated Report on page 325.

0 Extended: This option generates an extended report. In this report, the Metrics tree
and bins information for each of the cover items is shown in the tree. For more

details, see Example: Bin-Level Extended Report on page 326.

6. Selectthe Show extended tree check box to list covergroups, cover items, FSMs, and
assertions along with the types and instances in the hierarchy tree. If you want to list only
the types and instances in the hierarchy tree, then clear this check box.

7. To generate a detailed report, select the Detailed Report check box. This enables the
Report Options section of the Report Metrics dialog box. By default, this check box is
not selected.

8. In the Verification aspect drop-down list, specify the assertion properties to be shown
in the report.

QO sSimulation shows only simulation assertion properties in the report.
Q Formal shows only formal assertion properties in the report.
O Both shows both simulation and formal assertion properties in the report.

Note: By default, the value is setto Simulation.
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9. You can specify the items that should be included in the report from the Filter Criteria
drop-down list. Filter criteria can be Covered, Uncovered, Both (covered and
uncovered) Excludes, or All. For example, select All to report all items.

10. You can specify the kind of report in the Report Kind drop-down list. Report kind can be
Expand (prints bin information as a list) or Aggregate (prints the cross tuple information
in a tabular format after grouping similar bins).

11. By default, the Include Exclusion Comment check box is not selected. This means that
in the detailed report, the exclusion comments and reviewer information will not be
shown. In case, you want to show this information in the report, select the Include
Exclusion Comment check box.

12. By default, the Include Sources check box is selected. This means that in the detailed
report, the source information will be shown in the Source code column. In case, you
want to omit this column in the report, deselect the Include Sources check box.

Note: In case you have entities from the compressed files, then even if the Include
Sources check box is selected, the Source Code column will be blank for entities from
compressed files.

13. By default, the Include Assertion Status check box is not selected. This means that in
the detailed report, the status column, which shows the status of the assertion will not
be shown in the report. In case, you want to show this information in the report, select the
Include Assertion Status check box.

14. By default, the Include All Assertion Counters check box is not selected. This means
that in the detailed report, the Vacuous, Attempt, and Disabled counters will not be
shown. In case, you want to show these counters in the report, select the Include All
Assertion Counters check box.

Note: The Vacuous, Attempt, and Disabled counters are reported only if the
-abvrecordvacuous switch is used at the time of simulation run. In case the
-abvrecordvacuous Switch is not used at simulation, then the Vvacuous, Attempt,
and Disabled columns will show n/a. For more details on the -abvrecordvacuous
switch, see the Verilog Compilation Command-Line Options user guide.

15. From the Metrics types section, select the metrics types for which you want to generate
report. To omit a metrics type, clear the respective check box.

16. Click OK to generate the report.
The Report Done dialog box is displayed, as shown in Figure 7-2 on page 319.
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Figure 7-2 Report Done

Report Done!

The report was generated at:
/homefruchikas/html_22-01-2016_01~06~21/index.html

‘ © ok H Cancel ‘

This dialog box shows the location where the report is generated.
17. Click OK.

You can navigate through the location shown above, and then open the index.html file
in a Web browser. The index.html is the top-level page using which you can view and
also navigate through the HTML reports.

Similarly, you can generate more reports based on your requirements.

Viewing Reports Generated from IMC GUI

You can view the report by opening the index.html file in a Web browser.

To view the report generated earlier using IMC GUI, perform the following steps:
1. Open the index.html file in a Web browser.

Figure 7-3 on page 320 shows the top-level page of a regular report generated from IMC
GUL.
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Figure 7-3 Viewing Regular Report

Report name——

Report location

(&
File Edit View History Bqgokmarks Tools Help
il

Metrics Report - Moiilla Firefox (on Idvopt311)

| (i Metrics Report

EIEE

- @] [-‘lv

[ ﬁle:m’homefruchikas;’?eport_all_u

& @

cadence Metrics Report
Generated by ruchikas on 2014/11/13 15-14:25 (host ldvopt311)

> Metrics Report

Context Info:
loaded run directo
Jhomedruchikasicov_demo_dtm fidesign/coy_workispe/testl

sat_fsm_reset_sooring
set covergroup optimize_model

Legend and Help

- Context information

View selected at the
time of generating

View Hame: Al Metrics <
Verification Scope: default

Current Node: Verification Metrics
Exclusion Overall =sertion|
Rule UNR Mame Average ‘l?::;::d tatus
Type Grade Grade
B
Mone none ‘;f’['“‘i“““ 63.53%  |10304 55.32%
e (55.98%)
Sub-Hodes:
Exclusion Overall [~ TAscertion)
UNR Hame Average ¢ oo 4 |status
Type Grade overed | Grade
FEE
Hane Types 67 [5152 55.32%
(55.98%)
TEEA]
Hane none Instances [63.20%  [5152 55.32%
(55.98%)

Coverage Color Legend

Node selected at the
of generating report

O EST=50] 175|<w Wa[WNot Scored]

report

fime Report legend

The top-level page shows information such as:

a

a

Who generated the report and when the report was generated.

The context information, such as coverage database location, modelfile (. ucm) and

data file (.ucd) used to generate the report, the location and contents of the
coverage configuration file, and the list of refinement files applied before generating

the report.

selected.

The view used to generate the report. In this case, the default view, All_Metrics was

Note: The report output and the columns shown in the report are based on the view
selected at the time of generating the report. For details on columns shown in case
of different views, see Views on page 29.

February 2016
© 1999-2016

320

Product Version 15.20
All Rights Reserved.



Incisive Metrics Center User Guide

Q The node selected at the time of generating the report.

Q The page also shows links for viewing a list of available types or instances along with
the coverage grades.

Q The columns shown in the table are based on the attributes that are shown in the
Verification Hierarchy pane of the Summary Metrics page at the time of
generating the report. In this case, it shows the Overall Average Grade and
Overall Covered columns.

Note: You can adjust the columns that must be included in the coverage report by
adding or removing the attributes in GUI and save it as a view before generating the
report.

Note: You can sort data in the table by clicking a column header.
2. To navigate through the available types, click the link named Types.

Figure 7-4 on page 321 shows list of types along with the coverage grades.

Figure 7-4 Viewing Regular Report

|{’J Metrics Report - Metrics Tree - Mozilla Firefox (on Idvopt311) f!”ﬂ'|w|
Fle Edit view History Bookmarks Tools Help

| {_i Metrics Report - Metrics Tree ﬂ = |
= I file:/fhome/ruchikas/report_all_details/ V@] I-‘Iv gg] il

— . . Legend and Help
cadence Metrics Report

Llnk to go baCk S:::zztz(:r:iﬂnguchikas on 2014/11/13 15:14:25 (host ldvopt311)
to the summary

Metrics Report - Metrics Tree

page Current Node: /Verification Metrics/Types

. Overall Assertion
Exclusion Overall
Rule Type UNR Name ‘é:::l:gg Covered gtr:;":

7884 |
None none Types 63.76% 5152 55.32%
(55.98%)

Sub-Nodes:

; Overall Assertion
Exclusion Overall
Rule Type UNK Name é\:::'a!ge Covered gﬁ:g‘:
None none dtmf_recvr_core |531% tlss_;lfﬁ’i_)go nfa L]
None none test_control 58.33% 753_1323% nfa
None none rom_512x16 20% Ll nia
None none ram_128x16 test |43.1% o LG
None none ram_128x16 85.09% é—i%) nfa
None none |ram_256x16_test EVEST =T
List of types

3. You can view the detailed report of any of the types by clicking the hyperlink in the grade
columns.
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Figure 7-5 on page 322 displays the detailed report.

Figure 7-5 Detailed Report

Summary report showing coverage numbers as links to detailed reports

|' ©)  IMC Report: Metrics Report - Mozilla Firefox (on Idvopt311) =0 X|

Fle Rdit View History Bookmarks Tools Help
][:} IMC Report: Metrics Report “ b |

) [ \ﬁle:,-',-',-’home,-'ruchikas,-'report_all_details,-' V@] [-‘]v Q&] ﬁ

Top Level Sumipary
Type name: ram_128x16 |
File name: /hotefruchikas/cov_demo_dtmfiviog_srofram_128x16.y

Coverage Summbary Report, Type-Based 3

Legend and Help

Overall . |
Overall I — Block Expression|Toggle FSM State |FSM Tr| |
B85.09% |71.67% (43/60/3 n/a 70.18% (40/57) | nfa n/a

To Top

Type name: ram_128x16
File name: /homefruchikas/cov_demo_dtmfivlog_src/ram_128x

Link to

Number of covered blocks: 3 of 3
Number of uncovered blocks: 0 of 3
Number of excluded blocks: 3
Number of unreachable blocks: 0

Count Eleck Line Kind

Detailed Block Report

source file

The above report displays the detailed block coverage report of ram_128x16_test.

The detailed block coverage report shows information, such as the hit count, the line number,
the kind of block, and the source code.

Note: If the Exclude Comment check box is selected in the Report Metrics dialog box,
then an additional column named Exclusion User, Reviewer, Comment is printedin the
detailed report, as shown in Figure 7-6 on page 323.
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Figure 7-6 Detailed Report

This column is shown if the
Exclude Comments check box is selected

Y

\J

Count Block Line Kind origin Source Code Exclusion User,Reviewer,Comment
EXCL 1 43 ternary 1 true * 43 assign 42 dout = test_mode ? din : ramout :; [ruchikas-Adnrew]l: Marking this exclude as this block cannot be covered
1 F 43 ternary 1 false * 43 assign 42 dout = test_mode 7 din : ramout

(*) indicates a branch

The values in this column are displayed as:

[Kuser>-<reviewer>]: <comment>
where
B <user> is thelogin ID of the user.

B <reviewer> isthe name of the exclusion reviewer. The exclusion reviewer is specified
using the -reviewer option of the exclude command or in the Exclusion dialog box
of IMC GUI. If no reviewer is specified at the time of exclusion, the default value unknown
is considered as the reviewer. For more details, see Refining Metrics Data on page 167.

B <comment> is the exclusion comment. The exclusion comment is specified using the
-comment option of the exc1lude command or in the Exclusion dialog box of IMC GUI.
For more details, see Refining Metrics Data on page 167.

Note: If the Verification Aspect was specified as BOTH in the Report Metrics dialog box,
then additional columns Formal Finished and Formal Failed are also printed in the
detailed report (along with the simulation related columns --> Finished and Failed), as
shown in Figure 7-7 on page 323.

Figure 7-7 Detailed Report (Formal Properties)

Instance name: top. M.L

Type name: low

File name: /development/vmanager/erezb/jg_inst_and_tc/TESTCASES/UNICOV/status_ucd/viog/test.v
Number of covered assertions: 2 of 6

Number of uncovered assertions: 4 of 6

Number of excluded assertions: 0

Number of covered formal Properties: 4 of 6

Number of uncovered formal Properties: 2 of §

Number of excluded formal Properties: 0

Finished Failed Formal Finished Formal Failed i Line Source Code
UNER UNER UNER UNER 55
1 1] 1 1] 54
1] 1] 1 1] 53
1] 1 1 1] 52
UNER UNER UNR UNER 51
1 i 1 /(0 ASSERT PASS TRACE_ PASS 50

Formal related columns also included Formal properties details
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Note: The ungradable items are shown as UNG in the report, as shown in Figure 7-8 on
page 324.

Figure 7-8 Detailed Report (Ungradable Items)

Items marked ungradable

Covergroup Details: c1

LYCIEL LS (o Goal Weight Uncovered Bins | Excluded Bins | Total Bins |Iltem Name Comment
Grade Grade

UNG UNG 100% 1 0 500625 0 CoverPoint |cl.A

8% 7% (43/570) | 100% 1 527 0 570 CoverPoint |cl.B

Similarly, you can generate more reports from IMC GUI and also navigate through various
reports in any Web browser.

Note: If the Show extend metrics tree option is enabled (using the Configuration dialog
box in GUI or CLI config command), then the covergroups, cover items, FSMs, and
assertions are also listed in the metrics hierarchy tree, as shown in Figure 7-9 on page 324.

Figure 7-9 Metrics Report (Show extend metrics tree option enabled)

Metrics Report - Metrics Tree

Current Node: VWerification Metrics/Instances/dtmf recvr core/TDSP_CORE_INST

Exclusion Overall Assertion

Rule UNR Name Average g::;:zd Status

Type Grade Grade

y y 2165 7 3620

None none TOSP CORE_INST |64.80% 50 BT%) 55%

Sub-Nodes:

Exclusion Overall Assertion
Rule UNR Name Average 2:::2.1 Status
Type Grade Grade
MNone none TOSP_ CORE_GLUE_INST 15.77% - T

None none TOSP CORE MACH INST ie_m- I nStanCeS
MNone none DECODE_INST 78.0%

MNone none EXECUTE_INST 401 7%

None none PROG BUS MACH INST 62.56%

None none DATA BUS MACH INST B7.93%

None none PORT BUS MACH INST 17.01%

MNone none ALU_3Z_INST 59.17%

None none ACCUM_STAT_INST 47.25%

MNone none MULT_32_INST 092 .64%

None none tdsp g 49.71%

MNone none /«_suga r_assert_tdsp_phi_rel 6 |08

None none” | _sugar_assert_tdsp_ghi_r=l_5 |08

None | fione | _sugar_assert_tdsp_p

Covergroup Assertions

Notice that the assertions and covergroups are also listed in the hierarchy tree. These items
are not listed if the Show extend metrics tree option is not enabled.
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Example: Bin-Level Tabulated Report

Figure 7-10 on page 325 shows a bin-level tabulated report.

Figure 7-10 Metric Report (Tabulated)

Context information ~ Report name Report location

Metrics Report - Mozilla Firefox - ]

Hle Edit View History Bookmjarks Tools Help

@0 -@0a

[§) file:/ihome/ruchikas/htmi_24-04-2015_04~33~18/index.html -] @~ @,

Legend and Help | ]

cadence Metrics !eport
Generated by ruchikas on 2015/04/24 16:33:18 (host ldvopt311}

Metrics Report

ontext Info:
loaded run directory
inmjruchikasicov_demo_dimfjdesign/cov_work/scope/testl

model files
domain : hdl
Ihmjruchikas/cov_demo_dtmfidesign/cov_work/scopefice_Tfc58205_1b87622b.ucm

ucds files
domain : hdl

IRrmiruchikasfcou_dermo_dtmfidesignjcow_worklscopefiestlfice_Tfe59205_1b91622b ucd =
Mone  none pbrm_as_write --lz
152/215, | Fiterbynamer |
ALU_32_INST ¥
Mone  none 32 soa7e (202
None none ACCUM_STAT INST a725% 43191 Sverall
- - (47.25%) Exclusion Average Overall -
None none MULT 32 INST 92.64% 151/163 Rule Type Grade ErT)
{92.64%)
10/56
None  none .+ tdspcg somn 10/SE | wene el 358
None  none A
| None scalar_max 28
None none a2 2857% ?21;7%:
None scolar rest 13 0/0(nja) 4953
None  none H
None  none 2
None  none hxaz

[

Done

Click on the coveritem Bins within selected coveritem

to view its bins
The report shows information such as, who generated the report and when the report was
generated. It also shows context information, such as coverage database location, model file
(.ucm) and data file (.ucd) used to generate the report, the location and contents of the
coverage configuration file, and the list of refinement files applied before generating the
report.

The report shows two tables. The first table shows the Metrics hierarchy. You can view the
bin-level information by selecting a cover item in the Metrics hierarchy. When you select a
cover item, the bins associated with the coveritem are displayed in the table shown next to it.

The columns shown in the table are based on the columns available or view selected at the
time of generating the report.
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Both the tables in the report allows you to filter data, as required.

Note: Tabulated reports are supported in Firefox, Safari, and Internet Explorer. Chrome does
not support loading data from local file system by default.

You can also generate this report from the CLI mode using The report_metrics Command on
page 391.

Example: Bin-Level Extended Report

Figure 7-11 on page 326 shows an extended report.

Figure 7-11 Metric Report (Extended)

Metrics Report - Mozilla Firefox (on Idvopt311)

File Edit View History Bookmarks Tools Help

| 7} Metrics Report L
[ @ file:/ihomejruchikashtml_10-03-2015_12~48~31findex.html MN-EE N o
set_fsm_scoring -hold_transition B

set_fsm_reset scoring
set_covergroup -optimize_maodel

View Name: Metrics_CoverGroup

Verification Scope: default

Expand all Collapse all

Exclusiom]Rule UNR Name CoverGroup Average CoverGroup Covered (Valid Metrics

Type Grade
None none = Verification Metrics 49.71% 20/112(17.86%) ]
None none Types 49.71% 10 /56 (17.86%) 0
None none = Instances 49.71% 10 /56 (17.86%) 0
None none = dtmf recvr_core 49.71% 10 /56 (17.86%) 528 |
None none = TDSP_CORE_INST 49.71% 10/56 (17.86%) 784
None none = tdsp_cg 49.71% 10 /56 (17.86%) 512
None none B A 512
None none scalar_min -1
None none scalar_max -1
None none / scalar_rest nfa 0/0(nfa) -1
None none A2 2B.57% 4/14(28.57%) 512 5
None none B 20% 2 /10 (20%) 512 1
None none B2 512
Coverage Color Legend
-m|<50|<75|<1))0-n,ll|uut Scored L |

Bins Information shown in hierarchy tree

The report shows a single table. In this report, the Metrics tree and the bins information for
each of the cover items is shown in the tree. You can expand or collapse the hierarchy tree
using the links (Expand all and Collapse all) shown on the page.

Note: The expand/collapse capability in an extended report is supported only for trees with
less than 4K items.
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The columns shown in the table are based on the columns available or view selected at the
time of generating the report.

Note: This report is a single HTML file and can be easily shared over mail in batch mode.

You can also generate this report from the CLI mode using The report_metrics Command on
page 391.

7.2 Generating Reports in Interactive Command-line
Mode

The command-line interactive mode of IMC provides following two commands for generating
reports:

m The report Command on page 327

m The report_metrics Command on page 391
m The report_unique Command on page 401

Note: The report_metrics command considers the configuration option Show extend
metrics tree while generating the report. If the Show extend metrics tree option is enabled
(using the Configuration dialog box in GUI or CLI conf ig command), then the covergroups,
cover items, FSMs, and assertions are also listed in the metrics hierarchy tree in the report.
The Show extend metrics tree option is not considered for reports generated with the
report command.

7.2.1 The report Command

The report command allows you to generate reports for data analysis in interactive
command-line mode. By default, coverage reports generated with the report command are
written to standard output unless redirected to a file. Using the report command, you can
generate a:

m List Report

B Summary Report

m Detailed Report

m HTML Reports

Note: The report command is used to generate all the above type of reports. If the report
type is not specified, then the report command generates a summary report.
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7.2.1.1 List Report

Using the report -1ist command, you can generate an ASCII report showing a list of
types or instances in the design. You can also list the instances or types for which specific
coverage type is scored. The BNF of the report -1ist command is:

report -list

[-type | -inst]

[-metrics <metrics_type>]
[-out <name>]

[-append on]|off]

<list>

metrics_type ::= [overall] [all] [code] [fsm] [functional] [block] [expression]
[toggle] [state] [transition] [arc] [covergroup] [assertion]

where

B -inst | -type specifies if report should be generated based on instance or type. If
not specified, -inst is assumed.

B -metrics <metrics_ type> specifiesthe type of coverage. With this option, the list
report prints only the instances or types in which the specified <metrics_type>is
scored. The <metrics_type> can be any, or a combination of the following:

O code for listing types/instances in which block, expression, and toggle coverage is
scored

O fsmfor listing types/instances in which state, transition, and arc coverage is scored

(]

functional for listing types/instances in which both assertion and covergroup
coverage is scored

block for listing types/instances in which block coverage is scored
expression for listing types/instances in which expression coverage is scored
toggle for listing types/instances in which toggle coverage is scored

state for listing types/instances in which state coverage is scored
transition for listing types/instances in which transition coverage is scored

arc for listing types/instances in which arc coverage is scored

o 0O 0o 0 0o U o

assertion forlisting types/instances in which PSL/SVA-based assertion coverage
is scored

O covergroup for listing types/instances in which SystemVerilog-based covergroup
coverage is scored

Q overall for listing all of the types/instances
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Q all forlisting all of the types/instances

You can specify more than one metrics type by separating the metric types with a colon
(:)- If not specified, all types/instances are listed.

B -out <name> specifies the name of the output file (<name>) where the report must be
saved. By default, reports are written to standard output unless redirected to a file.

B -append on|off specifies if the output file must be appended or not. By default, the
output file is overwritten. To append the output file instead of overwriting it, use the
-append on option. This option is used only with the -out option.

B <list> specifies the names of types or instances for which the report will be generated.
The default value is * . . ., which matches all the top-level instances and their children.
It can include wildcard characters * and 2. Use ... to specify all descendants of an
instance. Instance names can be specified as hierarchical names, for example,
top.instl.inst2. When specifying instance names that include characters like [] or
(), use a backslash \ to escape each such character. For example, to specify instance
name sys.ahb_evc.active_masters[l]monitor, use:

report -list -inst sys.ahb_evc.active_masters\[1\]monitor

Note: The path can be prefixed with "Verification\ Metrics", "Verification\
Metrics/Instances", Verification\ Metrics/Types", "Instances", or "Types". Prefix is
not mandatory. However, if the Instances or Types prefix is specified, the performance
of the command can be improved. For example, report a.b.c can be specified as:

report Verification\ Metrics/Instances/a.b.c

or

report Instances/a.b.c

Note: Wild cards (*, ?, and . . .) are not supported in the prefix Verification\
Metrics/Types or Verification\ Metrics/Instances.

Note: The report -1ist command without any arguments resolves to
report -list -inst.

Examples
To generate a list of instances in the loaded run, use:
report -list -inst

or

report -list

To list the types in the loaded run, use:
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report -list -type

To list only the instances in which covergroups are scored, use:

report -list -metrics covergroup

To list only the instances in which FSMs are scored, use:

report -list -metrics fsm

Figure 7-12 on page 330 shows the output of the above command.

Figure 7-12 Output of report -list -metrics fsm Command

metrics enabled name
betfac dtmf_recvr_core, RESULTS_CONY_IMNST
betfac dtmf_recvr_core, TDSP_CORE_IMNST. TOSF_CORE_MACH_INST
betfac dtmf_recvr_core, TDSP_CORE_INST. PROG_BUS_MACH_INST
betfac dtmf_recvr_core, TDSP_CORE_INST. DATA_BUS_MACH_IMNST
betfac dtmf_recvr_core, TDSP_CORE_INST. PORT_BUS_MACH_INST
betfac dtmf_recvr_core, ARE_INST
betfac dtmf_recvr_core, DMA_INST
be tfac dtmf_recvr_core,  SPI_INST

Metrics enabled Instance hierarchy

Note: The command report -list -metrics fsmisthe same as
report -list -metrics fsm -inst.

In the above output, b e t £ a c indicates the type of metrics enabled for scoring.
B Db indicates block coverage

e indicates expression coverage

t indicates toggle coverage

f indicates FSM coverage

a indicates assertion coverage

c indicates covergroup coverage
To generate a list of types that start with p in which FSMs are scored, use:
report -list -metrics fsm -type p*

The above command will report only the type names that start with p in which FSMs are
scored.
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To output the list of instances in which assertions are scored to a file my_ functional . txt,
use:

report -list -metrics assertion -out my functional.txt

Toappendmy_functional. txt file toinclude the list of instances in which covergroups are
scored, use:

report -list -metrics covergroup -out my functional.txt -append on

7.2.1.2 Summary Report

Summary report gives a quick snapshot view of the coverage numbers. The summary report
shows coverage statistics as (Covered items / Total items /Marked items) for the specified
metrics type. If there are no marked items, the report shows the coverage numbers as
(Covered items / Total items).

To generate an ASCIl summary report, use:

report [-summary]

[-type | -inst]

[-metrics <metrics_type>]

[-append on]|off]

[-covered | -uncovered | -excludes | -unr | -all | -both]
[-cumulative on|off]

[-1local on|off]

[-grading <average> | <covered> | <both>]
[-showempty on|off]

[-exclComments]

[-assertionStatus]

[format]

[-out <name>]

[-overwrite]

where

metrics type ::= [overall] [all] [code] [fsm] [functional] [block] [expression]

[toggle] [state] [transition] [arc] [covergroup] [assertion]
format ::= [-text | -html]

In the above BNF,

B -metrics <metrics_type> specifies the type of coverage for which a quick
snapshot view of the coverage numbers must be printed. The <metrics_type> can
be any, or a combination of the following:

Q overall for printing coverage statistics of all metrics combined together

O all for printing coverage statistics of all metrics (block, branch (if enabled at
elaboration), statement (if enabled at elaboration), expression, toggle, FSM,
assertion, covergroup) separately
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Q code for printing coverage statistics of block, expression, and toggle coverage
combined together

O fsm for printing coverage statistics of state, transition, and arc coverage combined
together

O functional for printing coverage statistics of assertion and covergroup coverage
combined together

O block for printing coverage statistics of block coverage
Note: Use of block also prints a:
O  Branch column if branch coverage is enabled at elaboration.
O Statement column if statement coverage is enabled at elaboration.

For more details on enabling branch coverage and statement coverage, see the ICC
User Guide.

expression for printing coverage statistics of expression coverage
toggle for printing coverage statistics of toggle coverage

state for printing coverage statistics of state coverage
transition for printing coverage statistics of transition coverage
arc for printing coverage statistics of arc coverage

assertion for printing coverage statistics of PSL/SVA-based assertion coverage

o U 0O U 0o U o

covergroup for printing coverage statistics of SystemVerilog-based covergroup
coverage

If not specified, overall, code, £sm, and functional coverage is reported.

Note: You can specify more than one metric type by separating the metric types with a
colon (:). For example, to report block and expression, use block:expression.

B -all | -covered | -uncovered | -both | -excludes | -unr specifies
whether to list instances/types for all, covered, uncovered, both covered and uncovered,
excluded, or unreachable items.

Note: If none of the options (-all, -covered, —-uncovered, -both, -unr, or
-excludes) is specified, ~-uncovered is assumed.

B -cumulative on|off enables or disables printing of cumulative grades in the report.
By default, the summary report prints only the local grades and not the cumulative
grades in the report. To report the cumulative grades along with the local grades, set the
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-cumulative option to on. When you use the -cumulative on option, cumulative
average grade as well as the cumulative covered grade is printed for the specified
metrics type. This option is invalid and is ignored in the case of type-based reports.

For details on grade calculations, see Coverage Grading in IMC.

B -grading <average> | <covered> | <both> lets you specify the cumulative
coverage grade that must be printed in the summary report. By default, if cumulative
grade printing is enabled (using the -cumulative on option), then both cumulative
average grades as well as the cumulative covered grades are printed.

QO -grading average enables printing of only the cumulative average grade.
QO -grading covered enables printing of only the cumulative covered grade.

Q -grading both enables printing of both cumulative average grade as well as the
cumulative covered grade. This is the default.

Note: In the absence of the —~grading option, both is assumed. In addition, this option
can be used only with the -cumulative option.

For details on grade calculations, see Coverage Grading in IMC.

B -local on|off disables orenables reporting of local grades when cumulative grades
are printed. By default, local grades are printed along with cumulative grades. To disable
reporting of local grades, set the -1ocal option to of £. This option is used only with the
-cumulative option.

B -showempty on|off enables or disables reporting of items with no self coverage data
(0/0). By default, such items are not printed. To enable reporting of items with no self
coverage, set the -showempty option to on.

Note: When the -showempty option is setto of £, the entities with no self coverage are
not reported unless they have a descendant that has coverage. Empty entities are
reported if they have non-empty descendants.

B -exclComments enables reporting of exclusion comment in the summary report for the
types or instances for which all coverage objects are excluded. By default, the exclusion
comment is not printed in the report.

When you use this option in the report command, an additional column, Exclusion
User,Reviewer, Comment is printed in the report, which shows the exclusion
comment information as:

[<user>-<reviewer>]: <comment>

where

Q <user> is the login ID of the user.
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Q <reviewer> is the name of the exclusion reviewer. The exclusion reviewer is
specified using the -reviewer option of the exclude command. If no reviewer is
specified at the time of exclusion, the default value unknown is considered as the
reviewer. For more details on the exclude command, see Refinement in
Command-Line Interactive Mode on page 188.

O <comment> is the exclusion comment. The exclusion comment is specified using
the -comment option of the exclude command. For more details on the exclude
command, see Refinement in Command-Line Interactive Mode on page 188.

For example, if the exclude command was specified as:

exclude -inst dtmf recvr core.SPI INST -comment "Excluding the complete
instance" -reviewer Ben

and the report command was specified as:

report —-summary -inst dtmf recvr core.SPI INST -exclComments

then an additional column Exclusion User, Reviewer, Comment With the following
value will be printed in the report:

[bensky-Ben]: Excluding the complete instance

where bensky is the login ID, Ben is the exclusion reviewer, and Excluding the
complete instance iS the exclusion comment.

If the exclusion reviewer was not specified in the exclude command, then the
Exclusion User,Reviewer, Comment column will show [bensky-unknown] :

Excluding the complete instance.

Note: The -exclComments option enables printing of exclusion comments specified
at the time of exclusion. In case exclusion comments are not specified at the time of
exclusion and only the exclusion reviewer is specified, then the Exclusion

User, Reviewer, Comment column will not show anything even if the -exclComments
option is used.

B -assertionStatus enables reporting of assertion status information in the summary
report. When you use this option, an additional column, Assertion Status is printed
in the report, which shows the assertion status information for each instance or type as:

Percentage% (Passed assertions / Failed assertions / Other assertions)

where

O Percentage% is the total percentage of passed assertions out of all assertions,
which is calculated as <Passed_assertions> / <Total assertions> *
100

Q Passed_assertions is the total number of unexcluded assertions that finished
without failure at least once, and never failed.
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QO Failed_ assertions is the total number of unexcluded assertions that finished
with failure at least once.

Q Other assertions is the total number of unexcluded assertions that never
finished.

Note: In the case of cumulative coverage, column is named as Assertion* Status.

Note: The -assertionStatus option is applicable only for assertion coverage
reports.

For an example of use of -assertionStatus option, see Examples.
B format specifies the format of the report. It can be any of the following:
QO -text to generate report in a text format
Q -html to generate report in an HTML format.
Note: If not specified, -text is assumed.
B -out <name> specifies the location to which the report must be redirected.

O Ifthe format is specified as -text, the text reports are redirected to <name>
instead of standard output. In this case, <name> is the name of the file to which the
report is saved.

Q Ifthe format is specified as -html, the HTML reports are redirected to <name>
instead of default HTML output directory html_<timestamp>. In this case,
<name> is the name of the directory that includes all the relevant files and folder
required to show reports in the HTML format. For more details on HTML reports, see

HTML Reports on page 370.

B -overwrite enables overwriting of the existing HTML output directory. By default,
HTML output directory is not overwritten and an error is reported.

Note: The -overwrite option is ignored in the case of text reports.

See List Report for details on syntax description of other options.

Examples

To generate an instance-based block summary report with cumulative and local grades, use:

report -summary -metrics block -cumulative on

Figure 7-13 on page 336 shows the output of the above command.
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Figure 7-13 Instance-Based Summary Report

Block Local Grade

|
imc> report -summary -metrics block -cumulative on *
Legend: Metric* means cumulative e.g. Block* means Cumulatiwe Block Cowerage
name Block®* Average Elock* Covered Block
dtmf_recwr_core 74.92% 49, 75% [(480/085/16) n/fa
|- -TEST_CONTROL_INST 50.00% 50.00% (5/10) 50.80% (5/10)
| --ROM_5312x16_INST nfa n/a nfa [(GF0F3)
| --RAM_1Z8x16_ TEST_INST 75.00% 85.71% (8/7/3) 50.00% (1/52)
| |--RAM_128x16_ INST 100, 00% 106.00% (5/5/3) 160, 00% (5/5/3)
| - -RAM_256x16_TEST_INST 75.00% 80.00% (4/5/3) 50.80% (1/2)
| |--RAM_256x16_INST 100, 00% 100.00% [3/3/3) 100, 00% (3/3/3)
|--TDSP_DS_CS_INST 64, 209% 64,29% (59/14) 64,29 (9/14)
|- -DATA_SAMPLE_MUX_INST 100, 80% 100, 60% (9/9) 160, 00% (9/9)
|--DIGIT_REG_INST 66.67% 66.67% (2/3) 66.67% (2/3)
| - -RESULTS_CONY_INST 10, 00% 10, 00% (18/100) 10, 00% (107100}

Block Cumulative Average Grade  Block Cumulative Covered Grade

In the above report, following information is printed:

B The name column indicates the name of the instance or type. In the absence of -type
or -inst option on the command line, -inst is assumed and an instance-based report
is generated.

B The column with the metrics name, for example, B1lock shows the block local grade.

B The column name with a * for example, Block* indicates cumulative grades. This
information is printed due to the use of -cumulative option on the command line.
Block * Average shows the Block Cumulative Average grade and Block *
Covered shows the Block Cumulative Covered grade. The absolute coverage
numbers are also shown in the Block Cumulative Covered grade as (Covered items /
Total items /Marked items). If there are no marked items, the report shows the absolute
numbers as (Covered items / Total items).

Note: If a few items are marked unreachable by Incisive Enterprise Verifier (IEV), then
the absolute coverage numbers are shown as:

(Covered items / Total items (UNR items) / Marked items)

where UNR items is the number of unreachable items.

For example, Figure 7-14 on page 337 shows a block summary report with UNR items.
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Figure 7-14 Block Summary Report with UNR Items

name Block* Average Block* Covered Elock
top 88% 93% (1471501371} 100% (11/11)
|--c1 75% 5% (3740117 75% [3/4(11/1)

) X
Value in brackets () indicates number of UNR items
Note: UNR entities are counted in the overall count (unlike excluded entities).

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User
Guide.

To print only cumulative grades in the above report, use:

report -summary -metrics block -cumulative on -local off

Figure 7-15 on page 337 shows the output of the above command.

Figure 7-15 Summary Report with Cumulative Grades

imc> report -summary -metrics block -cumulative on -local off

Legend: Metric* means cumulative e.g. Block* means Cumulative Block Coverage
name Elock* Average Elock* Covered
dtmf_recvr_core 74.92% 49, 75% (4907985718
| --TEST_CONTROL_INST 50.00% 50.00% (5/10)

| --ROM_512x16_INST n/a n/a

| --RAM_128x16_TEST_INST 75.00% 85.71% [(6/7/3)
| |--RAM_128x16_INST 100, 00% 100, 00% [(5/5/3)
| --RAM_256x16_TEST_INST 75.00% 20.00% [4/5/3)
| |--RAM_256x16_INST 100, 00% 100.00% [3/3/3)
| --TODSP_DS_CS_INST 64, 29% 64,20% [0/14)

| - -DATA_SAMPLE_MUX_INST 100, 00% 100, 00% [(9/9)

| --DIGIT_REG_INST 66.67% 66.67% [2/3)

| --RESULTS_CONV_INST 10, 00% 10.00% (16/100)

In the above report, local grades are not printed due to use of the -1ocal off option.
For details on how grades are calculated, see Coverage Grading in IMC on page 407.

To print only block cumulative average grade in the above report, use:

report -summary -metrics block -cumulative on -local off -grading average

Figure 7-16 on page 338 shows the output of the above command.
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Figure 7-16 Summary Report with only Cumulative Average Grades

name Elock* Average
dtmf_recwr_core 74.92%
| --TEST_CONTROL_INST 50.00%
| --ROM_512x16_INST n/a

| --RAM_128x16_TEST_INST 75.00%

| |--RAM_128x16_INST 100, 00%
| --RAM_256x16_TEST_INST 75.00%

| |--RAM_256x16_INST 100, 00%
| --TODSP_DS_CS_INST 64, 29%

| - -DATA_SAMPLE_MUX_INST 100, 00%
| --DIGIT_REG_INST 66.67%

| --RESULTS CONY INST 10, 00%

In the above report, only the cumulative average grade is printed due to the use of the
-grading average option.

To generate an type-based functional coverage summary report, use:

report -summary -metrics functional -type

Figure 7-17 on page 338 shows the output of the above command.

Figure 7-17 Type-Based Summary Report

Local Functional

Module names Local Functional Average Grade Covered Grade
imc= vreport -summary -metrics functional -type /
name Functional Average Functional“lovered
tdsp_core 39, 14% 19.05% (12/63)
tdsp_core_mach 160, 00% 100.00% (3/3)
prog_bus_mach 66.67% 66.67% (2/3)
data_bus_mach 100, 00% 100.00% (5/3)
port_bus_mach 0. 00% 0.00% (0/2)

arb 72.73% 72.73% (8/11)

dma 42, 86% 42.86% (3/7)

spi 66, 67% 66.67% (6/9)

The above report shows modules in which functional coverage is found.

To generate assertion coverage summary report with assertion status information, use:

report -summary -metrics assertion -assertionStatus

Figure 7-18 on page 339 shows the output of the above command.

February 2016 338 Product Version 15.20
© 1999-2016 All Rights Reserved.



Incisive Metrics Center User Guide

Figure 7-18 Assertion Coverage Summary Report with Assertion Status Information

Assertion covered Assertion status information

imc> report -summary -metrics assertion -ass@rtionStatus

name Assertion Assertion Status
dtmf_recvr_core n/a n/a

| --TDSP_CORE_INST 28.57% (2/7) 209% (2/0/5)
| |--TOSP_CORE_MACH_INST 100, 00% [3/3) 1lo0% (3/0/0)
| |--PROG_BUS_MACH_INST 66.67% [2/3) 67% (2/0/1)
| |--DATA_BUS_MACH_INST 100, 00% (5/5) B0% (4/1/0)
| |--PORT_BUS_MACH_INST 0.00% (0/2) 0% [(0/0/2)

| --ARB_INST 72.73% (8/11) 64% (7/1/3)
| --DMA_INST 42.88% [3/7) 43% (3/3/1)
| --SPI_INST 66.67% [6/9) 36% (3/3/1)

A
(Passed / Failed / Other)

In the above report, assertion status is also printed along with the assertion covered grade.
Inthe Assertion Status column, for example, notice the value corresponding to instance
ARB_INST. The value is printed as 64% (7/1/3). This indicates that:

B 64% isthe total percentage of passed assertions out of all assertions, which is calculated
as (7 / 11) * 100

B 7 assertions were categorized as Passed (finished without failure at least once, and
never failed).

B 1 assertion was categorized as Failed (finished with failure at least once).

B 3 assertions were categorized as Other (never finished).
If cumulative coverage is also turned ON (using the -cumulative on option), then column

named Assertion* Status is also printed in the report, as shown in Figure 7-19 on
page 339.

Figure 7-19 Assertion Coverage Summary Report with Cumulative Assertion Status

Assertion Status Assertion Status
(cumulative) (local)
imc> repart -summary -metrics assertion -assertionStatus -cumulative on
Legend: Metric* means cumulative e.g. Block* means Cumulative Block Coverage
name Assertion* Average  Assertion* Covered  Assertion* Status Assertion Assertion Status
dtmf_recwr_core 60, 32% 61.70% (28/47) 55% (26/8/13) n/a n/a
| --TDSP_CORE_INST 56,05% 60, 00% [12/20) 55% (11/1/8) 28.57% (2/7) 28% (2/0/5)
| |--TDSF_CORE_MACH_INST 100, 00% 100.00% (3/3) 1lo0% ([(3/9/0) 100.90% (3/3) 100% (3/0/70)
| |--PROG_BUS_MACH_INST 66, 67% 66.67% (2/3) 67% (2/0/1) 66.67% (2/3) 67% (2/0/1)
| |--DATA BUS MACH INST 100, 88% 160.00% (5/5) B0% (47170} 180, 80% (5/5) 80% (4/1/0)
| |--PORT_BUS_MACH_INST 0. 090% 0.90% (0/2) 0% (0/0/2) 0, 00% (Q/2) 0% (Q/70/2)
| --ARB_INST 72.73% 72.73% (8711} 64% (7/1/3) 72.73% (8711 64% (7/1/3)
| --DMA_TINST 47, 86% 42, 86% (3/7) 43% (3/3/1) 42.86% (3/7) 43% (3/3/1)
| - -SPI _INST 66, 67% 66.067% [(6/0) 36% [(3/3/1) 66.67% (6/9] 26% [5/3/1)
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In this report, cumulative assertion status is also printed. For details on how cumulative
grades are calculated, see Coverage Grading in IMC on page 407.

Note: Similarly, you can generate summary reports for other metric types.

If the design includes generate blocks, then the generate blocks are listed separately, as
shown in Figure 7-20 on page 340.

Figure 7-20 Type-Based Summary Report

name Block Branch Expression
worklib. ExprL{Arch_exprl) 80% [(4/5) 50% [1/72) 50% (7/714)
WORKLIE_ExprliArch_exprlj GK GKO | B0% [(4/3) 20% (1/52) 14% [1/7)

BP * 25% (3712} 25% (3/12) 37% (23/62)

|
Generate block

Note: If the generate block is not named explicitly, the tool automatically generates a name
for the generate block, and displays it in the report. In addition, in the report, the grade is
showing no decimal places because the value of f1oat_precision configurable itemis set
to 0. By default, the value is set to 2 and you would see 2 decimal places in the attributes that
show values as decimals. For more details, see Setting Values for Configurable Items on
page 254.

7.2.1.3 Detailed Report

The detailed report lists details for all or selected types/design entity or instances in the
design. To generate an ASCII detailed report, use:

report -detail
[-type | -inst]
[format]
[-metrics <metrics_type>]

[-out <name>]

[-overwrite]

[-covered | -uncovered | -excludes | -unr | -all | -both]
[-kind <abstract>]

[-append on|off]

[-showempty on|off]

[-source on|off]

[-aspect sim | formal | both]

[-assertionStatus]

[-allAssertionCounters]

[-exclComments]

<list>

where

metrics type ::= [overall] [all] [code] [fsm] [functional] [block] [expression]
[toggle] [state] [transition] [arc] [covergroup] [assertion]
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format ::= [-text | -html]
In the above BNF:

M -all | -covered | -uncovered | -both | -excludes | -unr specifies
whether to generate reports for all, covered, uncovered, both covered and uncovered,
excluded, or unreachable items.

Note: If none of the options (-all, -covered, -uncovered, -both, -unr, or
-excludes) is specified, ~-uncovered is assumed. However, in the case of covergroup
detailed report in an HTML format, if none of these options are specified, -both is
assumed.

B -metrics <metrics_ type> specifies the type of coverage for which a detailed
report must be printed. The <metrics_type> can be any, or a combination of the
following:

O code for printing a detailed block, expression, and toggle coverage report
O fsmfor printing a detailed state, transition, and arc coverage report

Q functional for printing a detailed assertion and covergroup coverage report
Q block for printing a detailed block coverage report

Q expression for printing a detailed expression coverage report

O toggle for printing a detailed toggle coverage report

O state for printing a detailed state coverage report

O transition for printing a detailed transition coverage report

Q arc for printing a detailed arc coverage report

Q assertion for printing a detailed assertion coverage report

Q covergroup for printing a detailed covergroup coverage report

O overall for printing a detailed report for all metrics

O all for printing a detailed report for all metrics

Note: You can specify more than one metrics type by separating the metric types with a
colon (:). If not specified, a detailed report for all metrics is generated.

B -kind <abstract> disables printing of bin information from the ASCII detailed
covergroup reports. By default, bin information is printed in the detailed ASCII report.
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B -source off|on enables or disables reporting of the source text and line numbers
from the source code. By default, this information is reported. To disable printing of
source text and line numbers, set the -source option to of £.

Note: Currently, the batch mode of IMC cannot read the compressed files, and therefore,
the Source Code column of the report of entities from the compressed files will be blank
(even if the —source option is turned on).

B -aspect sim | formal | both specifies the assertion properties to be shown in
the report.

Q sim shows only simulation assertion properties in the report.
Q formal shows only formal assertion properties in the report.
O both shows both simulation and formal assertion properties in the report.
Note: By default, the value of the —aspect option is set to sim.

B -assertionStatus enables reporting of assertion status information in the detailed
report. When you use this option, additional column(s) is shown in the report depending
on the aspect specified with the -~aspect option. The report shows following additional
columns:

O Status (if ~aspect is sim). The Status can be any of the following:
O Passed if the assertion finished without failure at least once, and never failed.
O Failed if the assertion finished with failure at least once.
O Other if the assertion never finished.

O Formal Status (if ~aspect is formal). The Formal Status can be any of the
following:

O Proved if the assertion finished without failure at least once, and never failed.
O Failed if the assertion finished with failure at least once.
O Other if the assertion never finished.

Note: If —~aspect is specified as both, then both Status and Formal Status
attributes are printed in the report.

Note: If -allAassertionCounters option is also used with the -assertionStatus
option, then the value other in the Status field is further classified as any of the
following:

Q Vacuous if the assertion was vacuous pass at least once but never finished.
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Q Disabled if the assertion transitioned to the disabled state at least once but never
finished.

O Attempted if the assertion was attempted at least once but never finished.

O ©Not Attempted if the assertion was not attempted all (that is all the counters are
equal to zero).

Note: The -assertionStatus option is applicable only for assertion coverage
reports.

B -allAssertionCounters enables reporting of additional columns in the detailed
report.

Q Incase -aspect is sim, then Vacuous, Attempt, and Disabled counters are
also reported in addition to the default Finished and Failed counters.

Q Incase -aspect is formal, then Formal Proved, Formal Passed, and
Formal CEX counters are also reported in addition to the default Formal
Finished and Formal Failed counters.

Note: In case -aspect is specified as both, then counters reported with both (sim
and formal) are printed in the report.

Note: The -allAssertionCounters option is applicable only if the
-abvrecordvacuous switch is used at the time of simulation run. In case the
-abvrecordvacuous switch is not used at simulation, then the Vacuous, Attempt,
and Disabled columns will show n/a. For more details on the -abvrecordvacuous
switch, see the Verilog Compilation Command-Line Options user guide.

For examples on Assertion coverage report, see Examples: Assertion Coverage on
page 364.

B -exclComments enables reporting of exclusion comment in the detailed report. By
default, this information is not printed in the report. When you use this option in the
report command, an additional column, Exclusion User,Reviewer, Comment is
printed in the detailed report, which shows the exclusion comment information as:

[<user>-<reviewer>]: <comment>

where
Q <user> is the login ID of the user.

Q <reviewer> is the name of the exclusion reviewer. The exclusion reviewer is
specified using the -reviewer option of the exclude command. If no reviewer is
specified at the time of exclusion, the default value unknown is considered as the
reviewer. For more details on the exclude command, see Refinement in
Command-Line Interactive Mode on page 188.
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O <comment> is the exclusion comment. The exclusion comment is specified using
the —comment option of the exclude command. For more details on the exclude
command, see Refinement in Command-Line Interactive Mode on page 188.

For example, if the exclude command was specified as:

exclude -inst dtmf recvr core.SPI INST -block 6 —comment "This block cannot be
covered" -reviewer Ben

and the report command was specified as:

report -detail -metrics block -all -inst dtmf recvr core.SPI INST
—exclComments

then an additional column Exclusion User, Reviewer, Comment Will be printed in
the report, as shown in Figure 7-21 on page 344.

Figure 7-21 Sample Report

Shows the exclusion comments

Count BElock Line Kind Origin Source Code Exclusian Use*Re\.riewer.Comment

oz code block ol if (bit_cnt_reset)

g3 true part of g2 bit_cnt == 0§

a4 false part of oz else if (not_full}

g5 true part of G4 bit_cnt == bit_cnt + 1

a4 implicit else a4 else if (not_full}

161 code block 100 if (not_full} [ruchikas-Ben]: This bhlock cannot be covered

See

In the Exclusion User, Reviewer, Comment column, notice the value shown for
block 6. In this case, ruchikas is the login ID, Ben is the exclusion reviewer, and This
block cannot be covered is the exclusion comment.

If the exclusion reviewer was not specified in the exclude command, then the
Exclusion User, Reviewer, Comment column would have shown
[ruchikas-unknown]: This block cannot be covered.

Note: The -exclComments option enables printing of exclusion comments specified
at the time of exclusion. In case exclusion comments are not specified at the time of
exclusion and only the exclusion reviewer is specified, then the Exclusion

User, Reviewer, Comment column will not show anything evenifthe -exclComments
option is used.

Summary Report for details on syntax description of other options.

Sample Detailed Report

Figure 7-22 on page 345 shows a sample detailed report.
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Figure 7-22 Sample Detailed Report

Coverage database and other details (Part 1)

<> User: ruchihkas

Hozt: ldwopt3ll
Fepart date: Tue 06 Jan 2015 11:24:51 IST
Feport options: -detail -metrics bloch -both
Coverage databaze path: ‘home’ ruchihass cov_demo_dimf/design/cov_work/scopedtestl
Coverage model files: /homes ruchikass cow_demo dimf/de=ign/ cov_workdscopeicc_315za50b_4cf3lfeld. uan
Coverage data files: #homes ruchihas/ cou_demo_dimf? designdcov_work#scopes testldicc_315aa50b_4cf3lfed. ucd
CCF files: #homes ruchihass cov_demo_dimfs designs cowerage_config file 1.cf
#=zet_branch_scoring
set_fam_anc_scoring
set_fam_zcoring - hold_trenszition

=et_fam_rezet_=zcoring
=&t covergroup - optimize model

Coverage databasze date: Thu 89 Jan 2014 14:47:18 IST

*** There were no refinement files applied ***

£

Cowverage Table Legend
EXCL  excluded u=ing refinement rule
P-EXCL ercluded from parent
U-BXCL excluded and unreachable by IEW
T-EX¥CL erxcluded from type
S-BXCL =mart excluded using refinement rule

el Coverage Table Legend
EXCLIS) =mart indirect excluded 4
EMPTY all children are excluded (Part 2)

CONST marked constant during simulation
IGH marked ignored during simulation

UM marked ungredeable during =imulation
OES marked deselected during =zimulation
UNF marked unreachable by IEW

CoweradtUncovered Block Detail Report, Instance Bazed

Inztance name: dtmf_recer_core DIGIT_REG_INST
Type name: digit reg

File name: fhomed ruchikass cow_demo dimf/vlog_zrofdigit req.w < ( )
Mumber of covered blocks: 2 of 3 Report Contents Part 3
Mumber of uncovered blochs: 1 of 2

Count  Block Line Hind Origin Source Code
1 1 20 code bloch 19 if [reset)
1 2 21 true part of 20 begin
£] 3 26 falze part of 20 begin

A detailed report is divided in three parts:

m Part 1 — Shows the information, such as who generated the report, when the report was
generated, the options used to generate the report, coverage database location, model
file (.ucm) and data file (.ucd) used to generate the report, the location and contents
of the coverage configuration file, time when the coverage database was generated, and
the list of refinement files applied before generating the report.

m Part 2 — Shows the following coverage table legend information:
O EXCL—Represents items that are excluded using a refinement rule

O P-EXCL—Represents items that are excluded from the parent
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U-EXCL—Represents excluded items that are marked as unreachable by IEV
T-EXCL—Represents items that are excluded from the type
S-EXCL—Represents items that are smart excluded using refinement rule
EXCL (S)—Represents items that are smart indirect excluded
EMPTY—Indicates that all children are excluded

CONST—Represents items marked constant during simulation
IGN—Represents items marked ignored during simulation

UNG—Represents the items that are marked ungradable during simulation
DES—Represents the items that are marked deselected during simulation
UNR—Represents the items that are marked unreachable by IEV

UNG-Expr—Represents the expression marked ungradeable during simulation

O 0 o O O U O U 0O D O O

UNG-Toggle —Represents the toggle marked ungradeable during simulation

m Part 3— Shows the report contents, such as coverage counts, line number, instance
name, type name, and so on, depending on the metrics for which the report is generated.

Note: Part 1 and Part 2 are common and are printed in each report. Part 3 of the report is
based on the metrics type selected and other options specified while generating the report.
The following topics cover the sample reports of each of the metrics type. The reports shown
in examples below show only part 3 of the report.

Example: Block Coverage

To print a block coverage report for the instance prcIT_REG_INST, USE:

report -detail -metrics block -both dtmf_recvr_core.DIGIT_REG_INST

Figure 7-23 on page 347 shows the output of the above command.
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Figure 7-23 Block Coverage Detailed Report

Number of times a block was exercised Design file

Covered+Uncovered Block Detail Report, Instance Based

Instance name: dtmf_recvr_core, DIGIT_REG_IMNST

Type name: digit_reg

File name: Shome/ruchikas/cov_demo_dtmf/vlog_sro/digit_reg.v
Number of covered blocks: 2 of 3

Number of uncovered blocks: 1 of 3

Number of covered branches: 1 of 2

Number of uncovered branches: 1 of 2

Count EBlock #Stmt Line Kind Origin Source Code
1 1 1 20 code block 19 if (resetl
1 2 2 21 True part of @ 20 begin
8] 3 2 26 false part of @ 20 begin
L2 1nd1cates*a branch A
|
Statements in each block Tyde of block

Block ID

Source line number

The above report is generated after enabling branch and statement coverage.

Note: In a block detailed report, the branches are identified by descriptions next to them as
ternary, true part of, false part of, a case item of, or implicit else. The above report has
branches on Line 21 and Line 26 (which are also scored as blocks).

Note: Each case item is treated as a separate branch (if branch scoring is enabled at
elaboration). For example, consider the code shown in Figure 7-24 on page 348.
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Figure 7-24 Sample Code

Number of case items is 2 (2 branches will be created)

always@*®
begin
. case (w)
caseitem1 — | p 3'booe,

case item 2 — %3 boet:

begin
$display("first case\n");
out =w ? 1 : @;
$display("w = %d\n", w);

end

Blocks will be created 2 times -- One for each branch

In this case, the two case items -- 3 'b000 (case item 1) and 3 'b001 (case item 2), execute
the same set of RTL statements. As a result, blocks will be created two times, one for each
branch.

The tool assigns a number to each case item based on the RTL, that is -- whichever case item
is written first in the RTL is numbered first. The number assigned to the case item is written
at the start of each case block in the report, as shown in Figure 7-25 on page 348.

Figure 7-25 Report with Case Items

Number assigned to case item 1
Blocks of case item 1

1 7 18 a case switch 1 * 15 )/begin
e 3 20 ternary 1 true * 20 out =w ? 1 : 0;
1 9 20 ternary 1 false * 20 out =w ? 1 : @;
1 10 18 a case switch 2y* 15 begin
1 11 20 ternary 1 true \ 20 out =w ? 1 : 0;
%] 12 20 fternary 1 false * 20 out = w ? 1 : 8;

Number assigned to case item 2
Blocks of case item 2

Notice that even though there are multiple blocks on the same line but the case items are
different for each block. As a result, there is no logical repetition of the code block.
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If the design includes generate blocks, then the name of the generate block is appended to
the name of the type, as shown in Figure 7-26 on page 349.

Figure 7-26 Type-Based Detailed Report

Name of the generate block appended to the type name

[Tvpe name: WORKLIB_Exprl1iarch_exprl) EK_GKD

File name: /vobs/mac_test/test/mac_bafch_test/test_designs/vhdl/block_expr_coverage/fine_grain_mergina/generate/test2/stin_drivel.vhd
Mumber of covered blocks: 4 of 5

Mumber of uncovered blocks: 1 of §

Mumber of covered branches: 1 of 2

Humber of uncovered branches: 1 of 2

Count  Block Line Kind Origin Source Code

3 1 E7 code hlock E5 exprioutput, inputl, input2, input3);
1 2 75 code hlock 73 IF {inputl = “1°) THEM

1 3 75 implicit else * 75 IF {(input! = “1°) THEN

0 4 75 true part of ® 75 ou{113 <= input? and input3;

1 5 78 code block 73 '.iP.IT UWTIL CINPUT2 = INPUT3D:

Example: Blocks Marked Unreachable by IEV

If a block is marked unreachable by IEV, then the Count column shows UNR, as shown in
Figure 7-27 on page 349.

Figure 7-27 Instance-Based Detailed Report (with items marked UNR)

Instance name: top.cl
Type name: can_dataer
File name: /shome/ruchikas/hdlsopti/testcases_IMC/unr_flow_example/unr_flow_exampleftest. v
Number of covered blocks: 4 of 5
Number of uncowered blocks: 1 of 5
Number of excluded blocks: 0§
Number Of —humber of unreachable blocks: 1

blocks marked

unreachable [t Fleck e K i Souree fode
1 1 Q code block g if [reset)
1 2 18 true part of 9 left == 0
1 3 11 false part of a else if (load && dispense)
LNR 4 1z true part of N 11 left == data: |
1 5 11 implicit else 11 else if (load && dispense)

Block marked unreachable by IEV

In the above report, the Count column shows UNR for block 4 because it was determined as
unreachable by IEV. In addition, the report header also shows the number of unreachable
blocks.

Note: The UNR markers are also shown in the HTML-based report.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.
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Example: Expression Coverage

To print a detail report, displaying expression coverage data for the instance
dtmf_recvr_core.TDSP_CORE_INST.DECODE_INST, USe:

report -detail -metrics expression -both
dtmf_recvr_core.TDSP_CORE_INST.DECODE_INST

Figure 7-28 on page 350 shows the output of the above command.
Figure 7-28 Expression Coverage Detailed Report

Coverage information of evaluated expressions

CoweredtUncowered Exprezzion Detail Report, Instance Bazed

Expression corersge Table Legend

don't care

e event for event- or expressions

0 (eddy, E [even), B (both), X [not zcored),
I [marked ignore) for parity trees

¥ [covered), M (not cowered), € (conztant),

P [one or more inputs for this bit have been padded) for vector scoring,

== , b=== zhowz which bit differs in vector =coring

rval  PResulting value of the expression for coverage purpdses given
the input valuez

=-n-» Shows the n-th tem composition

Inztance name: dimf_recvr core TOSP_OORE_INST.DECQODE_INST
Type name: decode i

File name: ‘home’ ruchibkaszs cow_demo_dtmfwlog srcfdecode 1w
Number of cowered expressions: 5 of 6

Number of uncovered expreszionz: 1 of 6

inder | grads | 1ine | exprezzion v
1.1 | oG oce (3/3) | 127 | phi_f &% [! zhip_one)
2.1 | 6667 [2/3) | 131 | ' two cycle) && (! decode ship one)

index: 1.1 grade: 1008.080% (33) line: 127 source: if [phi 6 && ! ship one)

phi_B && [! =ship one)
< 2

£alen  Heageas »

index

Truth table

==
=
It P

# times term evaluated hit ,
Don’t care bits

can take any value (0 or 1)

In the expression coverage detailed report following expression coverage table legend
information is printed:

B - — Indicates don’t care bits
B e—Indicates event for event-or expressions

B O—Represents odd bit in a parity tree
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m E—Represents even bit in a parity tree

B B—Represents both even and odd bits in a parity tree

B X—Indicates that the bit is not scored in a parity tree

B I—Indicates that the bit is marked ignored in a parity tree
B Y—Indicates that the bit is covered

B N—Indicates that the bit is not covered

B C—lIndicates that the bit is constant

B p—Indicates that one or more bits of this input have been padded for vector scoring
B d===, b===—Indicates which bit differs in vector scoring
B rval—Displays the resulting value of expression

B <-n->—Shows the nt" term composition

Below the coverage legend, the expression coverage report shows a snapshot view of all of
the evaluated expressions. Consider a sample snapshot view in Figure 7-29 on page 351.

Figure 7-29 Snapshot View of Evaluated Expressions

index | grade [ Tine | expression

1.1 | 33% (1/32 | 231 | (bist_chtri_reglo] == 13 &% (bist_old_regq == 02
1.2 | S0% (1722 | 231 | (bist_chntrl_reglo] == 13

1.5 | 0% (o/2) | 231 | (bist_old_reg == 02

This portion of the report prints the index, grade, line number, expression for the expressions
evaluated during simulation run. The index column prints the index as:

<top-expr-id>.<sub-expr-id>

where:

B <top-expr-id> is the identifier of the top-level expression.
B <sub-expr-id> is the identifier of the sub-level expression.

Note: The expression coverage report does not print information of expressions for which an
SOP table is not generated. For example, in the above report, notice that index 1 . 5 is printed
immediately after 1.2. This is because there is no SOP table for 1.3 and 1.4.

Note: In the report, the grade is showing no decimal places because the value of
float_precision configurable item is set to 0. By default, the value is set to 2 and you
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would see 2 decimal places in the attributes that show values as decimals. For more details,
see Setting Values for Configurable Items on page 254.

Below the snapshot view, a detailed information of each expression listed in the snapshot
view is printed, as shown in Figure 7-30 on page 352.

Figure 7-30 Detailed View of Evaluated Expressions

index: 1.1 grade: 33% (1/3) line: 231 source:
(hist_cntri_reg[0] == 13 &% (bist_old_req == 0
{mmm—————— le—————————— » {mm————— Pm——————— »
index | hit | <13 <2»
____________________________ d 8:8:’
- . 1.1.1 [ 1 | o 1 - SOP table
Idenfuflers assigned _|; ' > | o 11 0
to min-term rows 1.1.3 | © 1 1
index: 1.2 grade: 50% (1/22 line: 231 source:
(hist_cntrli_reg[0] == 12
{mm———— e ————— » <d>
index | hit | «3» 4>
1.2.1 | o | Ths == rhs
1.2.2 | 1 | Ths 1= rhs
index: 1.5 grade: 0% (0/2) 1ine: 231 source:
(bist_old_reg == 0)
{=—==h——— » <E>
index | hit | «5» <H2
1.5.1 | o | Ths == rhs
1.5.2 | & | Ths 1= rhs

This portion of the report prints the SOP table of each of the listed expression, in the snapshot
view portion of the report. The index column in the SOP table prints the index as:

<top-expr-id>.<sub-expr-id>.<min-term-row-id>

where:

B <top-expr-id> is the identifier of the top-level expression.
B <sub-expr-id> is the identifier of the sub-level expression.

B <min-term-row-id> is the identifier of the each min-term row of the expression.
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Example: * and ~* Operators (Exclusive OR and Equivalence, Greater than 4 terms)

Exclusive OR and bit-wise equivalence operations of more than four terms are scored using
a parity tree. Instead of a truth table, the report contains a parity tree, in which, you typically
find the following terms:

m E—Represents even bit
O—Represents odd bit
B—Represents both even and odd bits

X—Represents no scoring of that bit

I—Represents bits marked ignored

Scoring is 100% when each node of the tree has both (B). Any x or z input results in no
scoring. The highest level in a parity tree represents each term in the expression individually.
For example, five values at the highest level indicate five terms in the expression. A parity tree
is formed by performing an exclusive OR between two expression terms (making a pair) at
the highest level. The resultant output is the node at the next level. If the number of terms at
the highest level is odd, the last term for which a pair could not be created is ignored for the
time being and a pair is formed later when a similar situation is encountered at any of the
lower levels. Consider the following expression.

wire parity = data out[4] ”~ data out[3] * data out[2] "~ data out[l] " data out[0];

Figure 7-31 on page 353 shows parity tree created for this expression.

Figure 7-31 Parity Tree

index: 1.1 grade: 67% (6/9) Tine: 29 source: wire parity = data_out[4] » data_out[3] » data_out[2] * data_out[1] * data_out[0] ;

CC{data_out[4] & data_out[31) 4 data_out[2]} & data_out[11} 4 data_out[0]
L e S (----3-—--> (---—4——--> (----F-—--3>

Parity Tree for operator “47
1> €2> <3> <43 <G5>
:
E....... B ’
Aot :
B

Pairs '
Parity tree

Notice how the parity tree is created in this case.
B Highestlevel—E...E B...B B for each term in the expression.

m Secondlevel—E....... B (This is the result after doing an exclusive OR between
E...EandB. . .B at the highest level. The last B is ignored for the time being.)
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m Thirdlevel—B......... * (This is the result after doing an exclusive OR between
E....... B at the second level.)

B Lowestlevel—B (This is the result after doing an exclusive OR between B from the third
level and B from the highest level, which was ignored earlier.)

In the case of a parity tree, notice that the index column is not printed. As a result, the
min-term row identifiers of the terms shown in a parity tree are not known. The min-term row
identifiers are required at the time of excluding expressions from the parity tree. You can
determine the min-term identifiers of a parity tree by appending
<top-expr-id>.<sub-expr-id> with .<min-term-row-id> for each term shown at all
of the levels of a parity tree. Firstly, the min-term row identifiers are determined at the highest
level of the parity tree. Subsequently, the min-term row identifiers are determined for the
second level of the parity tree until the lowest level of the parity tree is reached. For example,
in the above parity tree, <top-expr-id>.<sub-expr-id> IS 1.1. The min-term identifiers in this
case are determined as:

Level Terms |dentified as

Highest level E...E B...B B 1.1.1,1.1.2,1.1.3,1.1.4,and1.1.5
Second level E.oouvn.. B l1.1.6and1.1.7

Third level B 1.1.8

Lowest level B 1.1.9

For more information on interpreting results using optional control and vector scoring, see the
Expression Coverage chapter of the ICC User Guide.
Example: Expressions Marked Unreachable by IEV

If an expression is marked unreachable by IEV, then the Hit column shows UNR for those
expressions, as shown in Figure 7-32 on page 355.
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Figure 7-32 Instance-Based Detailed Report (with items marked UNR)

Instance name: top.cl

Type name: can_dataer

File name: /fhome/ruchikas/fhdlsopts/testcases IMC/unr Tlow examplefunr_Tlow example/test.
Number of covered expressions: 1 of 3

Number of uncovered expressions: 2 of 3

Number of excluded expressiogns: O
Number_ Of —.1Number of unreachable expressions: 2 |
expressions

marked index | grade | line | expression

unreachable 1.1 | 33 (/3027 | 11 | load && dispense
index: 1.1 grade: 33% [(1/3(2)) Lline: 11 source: else if [load && dispense)

load && dispense

=1-= -2

Lndex | hit | =lm= ==
____________________________ 'R
1.1.1 |1 [

1.1.2 | UNR | - ¢}

1.1.3 | _UNR | 1 1

Expressions marked unreachable by IEV

In the above report, the Hit column shows UNR for expressions 1.1.2 and 1.1.3 because
they were determined as unreachable by IEV. In addition, the report header also shows the
number of unreachable expressions.

Note: In the report, the grade is showing no decimal places because the value of
float_precision configurable item is set to 0. By default, the value is set to 2 and you
would see 2 decimal places in the attributes that show values as decimals. For more details,
see Setting Values for Configurable Items on page 254.

Note: The UNR markers are also shown in the HTML-based report.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.

Example: Expressions Marked Ungradable

If an expression is marked ungradable at the time of simulation run, then the count columns
shows UNG - Expr, as shown in Figure 7-37 on page 360.
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Figure 7-33 Instance-Based Detailed Report (with items marked UNG-Expr)

1 | @.80% (8/3) | 32 | & && b
2.1 NG-Expr | 35 I COCEOiiiiiiiiial && a2) && a3) && ad) && as5) &
alz) al3) &6 ald) && al5) & alé) && al?

3, | @.80% (8/3) | 32 | © && b

ltems marked ungradable

In the above report, UNG - Expr is shown for the expressions determined as ungradable.
Note: The UNG - Expr markers are also shown in the HTML-based report.

Note: Merging between gradable and ungradable items is not allowed and appropriate
warnings are reported in such cases.

For details on items marked ungradable, see the ICC User Guide.

Example: Toggle Coverage

To print a detail report displaying toggle coverage data for the instance are_1nsT, use:

report -detail -metrics toggle -both dtmf recvr core.ARB INST

Figure 7-34 on page 357 shows the output of the above command.
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Figure 7-34 Toggle Coverage Detailed Report

Covered+Uncovered Toggle Detail Report, Instance Based

Instance name: dtmf_recwr_core,ARB_INST

Type name: arb

File name: fhome/fruchikas/cov demo dtmf/vlog srcfarb. v
Number of covered signal bits: 12 of 15

Number of uncovered signal bits: 3 of 15

Number of signal bits partially toggledirise): @ of 15 " S|gna| toggle

Number of signal bits partially toggledifall}): & of 15

next state[l]
next_state[G]
present_state[Z]
present_state[1]
present state[0]

information
Hit{Full} Hiti{Rise} Hiti{Fall} Signal
1 1 1 reset
1 1 1 clk
1 1 1 dma_hbreg
1 1 1 tdsp_breg
1 1 1 dma_grant
1 1 1 tdsp_grant
<] <] <] scan_ing
<] <] <] scCan_en
<] <] <] scan_outd
1 1 1 next statel[2]
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

In the above report,

B Covered signal bits indicates signals that have toggled through rise as well as fall
transitions at least once.

B Uncovered signal bits indicates signals that have not toggled through rise as well
as fall transitions even once.

B Signal bits partially toggled (rise) have toggled through rise transition
only.

B Signal bits partially toggled (fall) have toggled through fall transition only.
B Hit(Full) is calculated as a minimum of Hit (Rise) and Hit (fall) counts.

Note: A partially toggled signal is considered as an uncovered signal by the merge
precedence operation.

Example: Toggle Coverage (SystemVerilog Enumerated Toggles)

The toggle report also shows the SV enumerated toggles if it is enabled at the time of
coverage data collection. By default, SV enumerated toggles are not collected. The collection
of enumerated toggles is enabled using CCF command set_toggle_scoring -sv_enum.
For more details on this command, see the ICC User Guide.
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Figure 7-35 on page 358 shows a toggle coverage report with SV enumerated toggles.

Figure 7-35 Toggle Coverage Detailed Report

Table for_____g|
enum toggle

Instance name: top
Type name: top
File name: fvobs/mac_test/test/mac_batch_test/test_designs
Number of covered toggles: 9 of 17
Number of uncovered toggles: 8 of 17
Number of excluded toggles: @
Number of unreachable toggles: ©
Number of covered signal bits: 7 of 13
Number of uncovered signal bits: & of 13
Number of excluded signal bits: O
Number of unreachable signal bits: @
Number of signal bits partially toggledirise}: 1 of 13
i i i @ of 13
Number of covered enum toggles: 2 of 4
Number of uncovered enum toggles: 2 of 4 < _Enum toggle
Number of excluded enum toggles: @ 1 1
Number of unreachable enum toggles: O |nf0rmat|0n
Hit{Full} Hiti{Rise} Hiti{Fall} Signal
1 1 1 al3]
1 1 1 al2]
0 0 o alil - Table for
<] 1 <] afe] H
! ] ! a3 classic toggles
1 1 1 d[2]
1 1 1 d[1]
1 1 1 d[@]
1 1 1 clk
] ] ] my_hit[1]
] ] ] my_bit[@]
<] <] <] my_logic[l]
<] <] <] my_logic[G]
Hit Value Enum
<] green color
1 red
1 yellow
<] blue

In the above report,
[

A separate table is created for enum toggles.

is 17 because 13 are classic toggles and 4 are enum toggles.

The report header shows information of enum toggles as:

The total count of toggles includes both enum as well as classic toggles. In this case, it

QO Number of covered enum toggles: This indicates the number of hit enum
values out of total number of enum values.

Q Number of uncovered enum toggles: Thisindicates the number of uncovered
enum values out of total number of enum values.
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QO Number of excluded enum toggles: This indicates the number of excluded
enum values.

Q Number of unreachable enum toggles: This indicates the number of
unreachable enum values.

Note: The enum toggles are also shown in the HTML-based report. In addition, the merge
operation and the rank operation also support enumerated toggles.

Example: Signals Marked Unreachable by IEV

If a signal is marked unreachable by IEV, then the Count column shows UNR, as shown in
Figure 7-36 on page 359.

Figure 7-36 Instance-Based Detailed Report (with items marked UNR)

Instance name: top.cl
Type name: can_dataer
File name: fservers/scratch@3/ruchikas/ruchikas/testcag
Number of covered toggles: 1 of B8
Number of uncovered toggles: 7 of 8
Number of excluded toggles: O
Number Of — - |[Mumber of unreachable toggles: 4 |
. Number of signal bits partially toggledirise}: © of 8
Slgna|3 Marked |numoer of signal bits partially toggledifalli: 1 of &

unreachable

Hit{Full} Hit(Rise} Hit(Fall} 5ignal

1 1 1 clk
] ] 1 reset

NR UNR UNR load
LINF. LINF. LINF. dispense
<] <] <] data[l]
<] <] <] datalf]
UNR UNR <] left[1]
LUNR UNR <] left[E]

Signals marked unreachable by IEV

In the above report,
B The report header shows the number of unreachable toggles.

M TheHit(Rise) andHit (fall) columns show UNR if the item is determined as
unreachable by IEV.

B Hit(Full) column shows UNR if at least one or both (rise and fall) transitions are
marked unreachable by IEV.

Note: The UNR markers are also shown in the HTML-based report.

For details on the UNR flow and how items are marked UNR by IEV, see the IEV User Guide.
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Example: Signals Marked Ungradable

If a toggle variable is marked ungradable at the time of simulation run, then the count
columns shows UNG, as shown in Figure 7-37 on page 360.

Figure 7-37 Instance-Based Detailed Report (with items marked UNG)

Hit{Full} Hiti(Rise) Hiti{Fall; S5ignal

0.5 1 <] nl[1l]

€] €] €] nlfaj
UING-Toggle UNG-Toggle UNG-Toggle ul
NG-Toggle UNG-Toggle UNG-Toggle uZ
<] <] <] nz2[1]
¢] ¢] ¢] n2[0]

Items marked ungradable

In the above report, Hit (Full), Hit (Rise),and Hit (fall) columns show UNG -
Toggle for the items determined as ungradable.

Note: The UNG - Toggle markers are also shown in the HTML-based report.

Note: Merging between gradable and ungradable items is not allowed and appropriate
warnings are reported in such cases.

For details on items marked ungradable, see the ICC User Guide.

Example: FSM State Coverage

To report detailed state coverage data for the module spi, as shown below, use:

report -detail -metrics state -both -type spi

Figure 7-38 on page 361 shows the output of the above command.
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Figure 7-38 FSM State Coverage Detailed Report

6 out of 6 states covered
Covered+Uncovered Fsm Detail Report, Type Based (5 states + 1 reset)

Type name: spi

Mumber of covered states: 6 of & |

Number of uncovered states: O of &

State Coverage:

States State _ Eneoding visits e

State_1 001 15 .
State_o 000 17 Visit count for
tate_? 010 17 each state
State_3 011 17
State_7 111 17
Eezet States:

Reset state  |reset State Visits

T e 1

By default, reset states are not considered in calculating the number of states. To consider
reset states in coverage numbers, use the set_fsm_reset_scoringcommand inthe CCF
and regenerate coverage data. The above report is generated with
set_fsm_reset_scoring enabled in the CCF.

In the absence of this command, the number of states would be 5 instead of 6, and number
of visits for state state_1 would be 19.

Note: To exclude a reset state or transition, _RST should be appended to the state name.
The report above shows reset state as State_1. In case you want to exclude this state, then
the state name must be specified as State_1_RST, as shown below:

exclude -type spi -state present state.State 1 RST

Example: FSM Transition Coverage

To report detailed transition coverage data for the module spi, use:

report -detail -metrics transition -both -type spi

Figure 7-39 on page 362 shows the output of the above command.
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Figure 7-39 FSM Transition Coverage Detailed Report

6 out of 11 transitions covered

Covered+Uncovered Fsm Detail Report, Twvpe Based

Type name: spi

State register: present state

Number of covered transitions: 6 of 11 <&
Number of uncovered tTransitions: & of 11

Transitions
Transition Coverage:
P-State M-State Yisits
State_1 State_0 17 .
State_0 State_2 17 Times each
State 2 g:cca:cce_; ?? Y transition
arte_ ate_
State_3 State_7 17 occurred
State_7 State_1 17

Reset Transitions:

F-State Reset State Wisits
State 1 state_1 1
State_0 State_1 o]
State 2 state_1 o
State_3 State_1 o]
State 7 state_1 o

Reset transitions

By default, reset transitions are not considered in calculating the number of transitions. To
consider reset transitions in coverage numbers, use the set_fsm_reset_scoring
command in the CCF and regenerate coverage data. The above report is generated with
set_fsm_reset_scoring enabled in the CCF.

In the absence of this command, total number of transitions would be 6 instead of 11
(excluding 5 reset transitions).

Note: When excluding a reset state or transition, _RST should be appended to the state
name. The report above shows reset state as State_1. In case you want to exclude this
transition, then the state name must be specified as State_1_RST, as shown below:

exclude -type spi -transition present state.State 0.State 1 RST

Note: By default, ICC does not score FSM hold transitions (State_0 -> State_0).To
enable scoring of FSM hold transitions, use the set_fsm_scoring -hold_transition
in the CCF, and regenerate coverage data.
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Example: FSM Arc Coverage

To report arcs, first enable arc scoring for selected FSMs, usingthe set_fsm_arc_scoring
command in the CCF and regenerate coverage data. After enabling arc scoring, each state
transition with all possible input conditions under which the transition takes place is reported.

To report detailed arc coverage data for the module spi, use:

report -detail -metrics arc -both -type spi

Figure 7-40 on page 363 shows the output of the above command.

Figure 7-40 FSM Arc Coverage Detailed Report

Covered+Uncovered Fsm Detail Report, Tvpe Based

Tvpe name: spi
Inout State register: present_state

Y o Number of covered arcs: & of 13
conditions |number of uncovered arcs: 7 of 13

arc Coverage:

P-State N-State Inputs Visits
State_1 State_o 10-- 17
State_0 Stats_2 10— 17
State_1 == 0
[y — %
State_2 State_z :1_5: (1)? -
State_3 State_7 —0—1 17
State_7? State_1 S 17
Reset Transitions: /
P-State Reset State Visits
State_1 State_1 1
State_0 State_1 0
State_? State_1 0
State_3 State_1 0
State_7? State_1 0
Evaluatedcovered
- because one of the
Arcs for each transition arcs is covered

The Input column lists all possible arcs for each transition. In the above report, transition
State_2 -> State_3 happens under two input conditions, -1-- and --0-, respectively.

A transition is evaluated covered if any of the arcs for that transition are covered. A transition
is evaluated uncovered if all of the arcs for that transition are uncovered. In the above report,
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transition state_0 -> State_1 is considered uncovered because both of the arcs for this
transition are uncovered.

Note: The number of visits for a state may vary when arc coverage is enabled versus when
arc coverage is disabled. If any of the inputs is X, it will match the corresponding column in
the SOP row only if it is -. It will not match 1/0. If the input values do not match any SOP row
because of any input being X, ICC will not increment state and transition counts for that
transition. If arc scoring is disabled, ICC does not match any SOP rows and counts the
transition.

Examples: Assertion Coverage

To generate a detailed report for assertion coverage items for instance DMA_INST in module
dtmf_recvr_core, Uuse:

report -detail -metrics assertion -both dtmf recvr core.DMA INST

Figure 7-41 on page 364 shows the output of the above command.

Figure 7-41 Assertion Coverage Detailed Report

3 out of 7 assertions covered

Covered+Uncovered assertion Detail Report, Instance Based

Instance name: dtmf_recvr_core. DMA_INST

Type name: dma

File name: /home/ruchikas/cov_demo_dtmf/vlog_src/dma. v
Number of covered assertions: 3 of 7
Number of uncovered assertions: 4 of 7

Finished Failed assertion Line Source Code

0 17 dma_reg_when_data_ready 165 S psl assert dma_req_when_data_ready;
17 o] dma_wait_for_grant 172 A4 psl assert dma_wait_for_grant;

o 17 dma_read_spi_pulse 187 £/ ps] assert dma_read_spi_pulse;

0 17 dma_address_strobe_pulse 190 S psl assert dma_address_strobe_pulse;
17 o dma_transfer_reset_delay 199 A4 psl assert dma_transfer_reset_delay;
] ] dma_buf=selecti 205 pel assert dma_bufselectt.

4 8] dma_bufselectd 208 /4 psl assert dma_bufselectd; |

Assertion successfully finished 4 times

To generate a detailed report for assertion coverage items (along with the status of each
assertion) for instance ARB_INST in module dtmf_recvr_core, Use:

report -detail -metrics assertion -all dtmf recvr core.ARB INST -assertionStatus

Figure 7-42 on page 365 shows the output of the above command.
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Figure 7-42 Assertion Coverage Detailed Report (with Status Information)

Assertiolns status

Instance name: dtmf_recwr_core, ARE_INST

Type name: arb

File name: /home/rychikas/cov_demo_dtmf/vlog_srcfarb. v

Number of covered 3ssertions: 8 of 11

Number of uncovered assertions: 3 of 11

Number of excludedggssertions: @

Finished Failed Status  Assertion Line Scurce Code

o] o] Other __coverS_arb_dmar_dropped 201 A/ psl cover arb_dmar_dropped;

o] o] Other __covers_arb_tdspr_dropped 158 A/ psl cover arb_tdspr_dropped:

2 o] FPassed __cover?_arb_tworegs 195 A/ psL cover arb_tworegs:

117 o] FPassed __coveré_arb_dmar 153 A/ psl cover arb_dmar;

265 o] FPassed __cover5_arb_tdspr 191 /7 psl cover arb_tdspr:

52864 16 Failed _ sugar_assert_arb_never_grant_wo_req_4 185 A/ psL assert arb_never_grant_wo_req(tdsp_breq, tdsp_grant):
53028 o] FPassed _ sugar_assert_arb_never_grant_wo_req_3 154 A/ psl assert arb_newver_grant_wo_req(dma_breq, dma_grant):
262 o] FPassed _ sugar_assert_arb_hold_grant_2 167 A7 psl assert arb_hold_grant{tdsp_breq, tdsp_grant):

58 o] FPassed _ sugar_assert_arb_hold_grant_1 166 A7 psl oassert arb_hold_grant({dma_breq, dma_grant):

53150 o] FPassed arb_never_two 159 A/ psl oassert arb_newver_two:

o] o] Other arb_tdsp_priority 175 A/ psl assert arb_tdsp_priority:

In the above report, an additional column Status is added and the possible values in the
Status column can be:

B Passed if the assertion finished without failure at least once, and never failed.
B Failed if the assertion finished with failure at least once.

B Other if the assertion never finished.

Consider another example, where -abvrecordvacuous switch is used at the time of
simulation run. In such cases, you can enable reporting of Vacuous, Attempt, and
Disabled counters in addition to the default Finished and Failed counters.

For example, to generate a detailed assertion coverage report and display the vacuous,
Attempt, and Disabled counters, use:

report -detail -metrics assertion -all -assertionStatus -allAssertionCounters

Figure 7-43 on page 366 shows the output of the above command.
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Figure 7-43 Assertion Coverage Detailed Report

Additional counters (due to use of ~allAssertionCounters option)
|

Instance name: test

Type name: test

File name: fhome/fsisingh/IMC_KIT_TEST/assert/test.v

Number of covered assertiong: 8 of 17

Number of uncovered assertipns: 9 of 17

Number of excluded asserticiis: O

Finished Failed| Vacuous Attempt Disabled|Status Assertion Line Source Code
2 ¢} 1 4 1 Passed L14 143
¢} ¢} ¢} 1 1 Disabled L3 140
¢} ¢} ¢} ¢} ¢} Not Attempted L1g 137
3 1 ¢} 4 1 Failed L1z 136
¢} 1 ¢} 1 1 Failed L1o 135
2 7 ¢} 9 ¢} Failed Lz 134
¢} ¢} ¢} 9 ¢} Attempted L18 131
¢} 9 ¢} 9 ¢} Failed L17 130
5 ¢} 1 9 ¢} Passed L1& 124
1 1 1 4 1 Failed L15 128
¢} 2 1 4 1 Failed L13 127
1 ¢} ¢} 1 1 Passed L1l 126
<] <] 1 1 1 Yacuous LG 125
¢} 4 1 9 ¢} Failed L& 124
9 ¢} ¢} 9 ¢} Passed L7 123
<] <] 4 g <] Yacuous L4 122
3 2 1 9 ¢}

Fafed L1 121

Status field also shows more detailed status
(Vacuous, Attempted, Not Attempted, Disabled)

In the above report, following items are shown (due to the use of ~allAssertionCounters
option):

B Additional columns Vacuous, Attempt, and Disabled are reported to show their
respective counters.

B The Status column (in addition to Passed and Failed values) shows following items:
Q Vacuous if the assertion was vacuous pass at least once but never finished.

Q Disabled if the assertion transitioned to the disabled state at least once but never
finished.

O Attempted if the assertion was attempted at least once but never finished.

Q Not Attempted if the assertion was not attempted all.

Consider another example, to generate a detailed assertion coverage report to display formal
properties. For this, use:

report -detail -metrics assertion -all -aspect formal -assertionStatus

Figure 7-43 on page 366 shows the output of the above command.
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Figure 7-44 Assertion Coverage Detailed Report

Formal properties
|

Thstance name: Lop. M.

Type name: low

File name: fdevelopmeNt/vmanager/erezb/jg_inst_and_ tc/TESTCASES/UNICOW/status_ucd/vwlog/test. v
Number of covered formal Froperties: 4 of &

Number of uncovered formal FProperties: 2 of &

Number of excluded formal Properties: ©

JFormal Finished Formal Failed Formal Status Assertion Line Source Code
1 ¢} Proved ASSERT_PASS_TRACE_PASS 34
UNR. UNR. Other ASSERT_PASS_TRACE_FAIL 40
1 ¢} Failed ASSERT_FAIL_TRACE_FAIL 41
1 ¢} Failed ASSERT_FAIL_TRACE_PASS 42
1 ¢} Other COVER_PASS 43
UNR. UNR. Other COVER_FAIL 44

Formal attributes reported
In the above report, formal attributes (Formal Finished, Formal Failed, and Formal
Status) are shown. This is because, -aspect formal is specified on the command line.
Example: Covergroup Coverage

To display a detail report for covergroup coverage for type tdsp_core, use:

report -detail -metrics covergroup -both -type tdsp_core

Figure 7-45 on page 368 shows the output of the above command.
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Figure 7-45 Covergroup Coverage Detailed Report

Covergroup name Coverpoint name

Average and Covered grade

Type name: tdsp_cor
File name: fhome/phdchikas/cov_demo_dtmf/vlog_src/tdsp_core.w
Number of cover bins: 10 of 56
Number of uncgéered cover bins: 46 of
Name Average, Covered Grade Line Source Code
—Ptcg 49.71%, 18.00% [(10/56) 187 covergroup cg @inegedge clk}:
|--& 100.08% (2/2) 191 A: coverpoint TDSP_CORE_GLUE_INST.opa
100, G0% ({358/3) 196  bins scalar_min = {@8}:

| || -scalar_max 100.00% (36/3) 157 bins scalar_max = {1G}:
|--42 28.00% [4/14) 281  AZ: cowverpoint TDSP_CORE_GLUE_INST.opa
| |--vector_low[18] 100, 00% (42/740) 208 bins vector_low[] = {[18:20]}:
| |--vector_low[19] 100, 00% (45/40) 208 bins vector_low[] = {[18:20]}:

Bins | |--vector_low[20] 100, 00% (42/740) 208 bins vector_low[] = {[18:20]}:
| |--vector_med[28] 100, 00% (42/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[Z21] 0,00% (36/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[22] 0,00% (36/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[23] 0,00% (15740 207 bins vector_med[] = {[20:30]}:
| |--vector_med[24] 0,00% [(0/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[25] 0,00% [(8/40) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[26] 0,00% [(0/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[27] 0,00% [(0/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[28] 0,00% [(0/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[29] 0,00% [(0/740) 207 bins vector_med[] = {[20:30]}:
| |--vector_med[30] 0,00% [(0/740) 207 bins vector_med[] = {[20:30]}:
|--B 20.00% (2/10) 212  B: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[d:429496728] 100, 00% (1731471} 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[429496729:858993457] 100.00% (3/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[B58953458: 1288490186] 0.00% (0/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[l2884%0187:1717986915] 0.00% (0/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[l717986916:2147483644] 0.00% (0/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[2147483645:2576980373] 0.00% (0/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[2576980374:3006477102] 0.00% (071, 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[3006477103:3435973831] 0.00% (071, 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[3435973832:3865470560] 0.00% (0/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
| |--auto[3B865470561:4294967205] 0.00% (0/1) 212 E: coverpoint TDSP_CORE_GLUE_INST.opb
|--B2 100, 00% [(272) 216 BZ: coverpo:.nt TDSP_CORE_GLUE_INST.opb
| |--opbmin 100.00% (5653/1) 220 bins opbmin = {G}:
| | --opbmax 100.00% (9/1) 221 bins opbmax = {60}:
| - -AXAZ 0. 00% (0/28) 211 AXAZ: cross AL AZ:

® :
Cross between coverpoints A and a2

In the above report:
B Name column displays the names of covergroups, coverpoints, crosses, and bins.

m Average.Covered Grade column shows the average as well as covered grade for each
coverage item in the design. For details on grade calculation, see Coverage Grading in
IMC.

Note: In a detailed report, a default bin, if covered (with hit count > 1) is reported. Displaying
default bins helps users to keep track of erroneous values or any uncaptured values by any
other bin. The covered default bins though reported are ignored while calculating the total
number of bins. The following items are not reported in a detailed report:

B Uncovered default bins
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B Uncovered bins if the total number of bins for a coverpoint reaches the limit of Oxfffff
with a particular bin. For example,

A: coverpoint af

bins bl[] = {5,8};
bins b2[] = {$:4};
bins b3[] = {7,6};
bins b4[] = {9,11};

}

For the above code, if the total number of bins reaches the limit of 0xf £ £ £ £ with bin b2,
then uncovered bins for b2 and bins defined after b2 (b3 and b4) will not be reported.

In the above report, each bin within a coverpoint or cross is printed separately. You can
disable printing of bin information using the following command:

report -detail -metrics covergroup -both -type tdsp_core -kind abstract

Figure 7-46 on page 369 shows the output of the above command.

Figure 7-46 Covergroup Coverage Detailed Report (without bin information)

Covered+Uncovered CoverGroup Detail Report, Type Based

Type name: tdsp_core

File name: /fhome/ruchikas/cov_demo_dtmf/vlog_src/tdsp_core.w
Number of covered cover bins: 10 of 56

Number of uncovered cover bins: 46 of 56

Name Average, Covered Grade Line Source Code

cg 49.71%, 18.00% [(10/56) 187 covergroup cg @i(negedge clk}

| --A 100, 00% [2/2) 121 A coverpoint TDSP_CORE_GLUE_INST.opa
| --AZ 28.00% (4/14) 201  AZ: coverpoint TDSP_CORE_GLUE_INST.opa
|--B 20.00% (2710} 212 B: coverpoint TDSP_CORE_GLUE_INST.oph
|--B2 100, 00% [2/2) 216 BZ: coverpoint TDSP_CORE_GLUE_INST.oph)
| --AXAZ 0.00% (0/28) 211  AXAZ: cross A, AZ;

Bin information not printed in the detailed report

/ Important

The detailed report for block, expression, and functional coverage displays the line
description information from the source file used to generate coverage data. Line
description information is not displayed if the location or content of the source file
changes. If the location changes, use the sourcemap command to map paths so
that IMC can locate the source files. If the content changes, a warning is reported.
For details on the sourcemap command, see Mapping Source Path on page 247.

Note: The overflow count of a coverage item is 2147483647. At times, when thousands of
coverage databases are merged, the score of a coverage item might exceed the overflow
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count. In such cases, the score of that coverage item is shown as the overflow count, which
is 2147483647.

Example: Covergroup Coverage (Excluded Items)

To display a covergroup detail report with excluded items, use:

report -detail -metrics covergroup -excludes
Figure 7-47 on page 370 shows the output of the above command.

Note: The report with excluded item also shows ungradable items, if any.

Figure 7-47 Covergroup Coverage Detailed Report

Excluded CoverGroup Detall Report, Instance Based

Instance name: test

Type name: test

File name: /wobs/mac_test/test/mac_batch_test/test_designs/sanity/html_reporting/compact/ungradeable/test.sv
Number of excluded cower bins: 500625

Name Average, Covered Grade Line Source Code
cl 8%, % (43/570/500625) 18
|--4 UNG 21
| |--b1[1] EXCL 22

In the above report, both excluded as well as ungradable items are reported.

7.2.1.4 HTML Reports

Coverage data can also be analyzed in a web browser. To generate reports in an HTML
format use the -htm1l option of report command. The reports generated in an HTML format
includes hyperlinks to navigate the design hierarchy and covergroup items, view cumulative
and self coverage numbers, view detailed reports for specific coverage types, and view
relevant source code.

HTML reports can be viewed in any standard web browser, such as Internet Explorer,
Firefox4 and above and so on.

Note: Reports in HTML format can also be generated using the report_metrics
command. The look and feel of the HTML report generated with the report -html
command and the report_metrics command is different. The report generated with
report_metrics command is aligned with the reports generated from IMC GUI.
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Generating Reports in an HTML Format Using report -html Command

To generate reports in an HTML format, use:

report [-summary | -detail]
[-type | -inst]
[-metrics <metrics_type>]
-html
[-out <name>]
[-overwrite]
[-grading <average> | <covered> | <both>]
[-cross <expand> | <aggregate>]
[-kind <expand> |
<compact> [-cubeExpand onl|off] |

<aggregate> [[-atleast <num> | -upto <num>] [-cubesize <min>]
[-cubestars <min>] [-excludeNA] [-illegalIgnore]]
[-showempty on|off]
[-covered | -uncovered | -excludes | -all | -both]
[-source on]|off]
[-exclComments]
[-aspect sim | formal | both]
[-assertionStatus]
[-allAssertionCounters]
<list>
where
metrics type ::= [overall] [all] [code] [fsm] [functional] [block] [expression]
[toggle] [state] [transition] [arc] [covergroup] [assertion]

Note: The -kind and -cross options are valid only with the -detail option.

In the above BNF

B -summary | -detail specifies the type of report that must be generated in an HTML
format. If not specified, -detail is assumed.

B -html generates summary or detail report in an HTML format.

B -out <name> redirects the HTML report files to an alternate location instead of the
default html_<timestamp> directory.

If the —out option is not specified, by default, a directory named html_<timestamp>
is created in the current working directory, and coverage HTML reports along with the
top-level summary page (index.html) are stored in the html_<timestamp>
directory.

Note: A top-level summary page index.html is used to navigate through the HTML
reports available in the html_<timestamp> directory.

With the -out option, the command redirects the HTML output to <name>. If <name>
includes just the name of the output directory, then the command creates the output
directory named <name> in the current working directory, and stores the HTML report
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files along with the top-level summary page in <name>. For example, if <name> is
specified as:

report -detail -html -all -type * =-out dayl
then directory named day1 is created in the current working directory to store HTML
report files.

Note: If <name> already exists, the output directory is not overwritten. You must use the
-overwrite option to overwrite an existing output directory.

If <name> includes the complete path, then the command creates a directory by the
name mentioned at the lowest level in the path, and stores the HTML report files at that
location. For example, if <name> is specified as:

report -detail -html -all -type * -out data/myreports/dayl

then directory named day1 is created under data/myreports to store HTML report
files. In this case, the path (data/myreports) must exist. The directory day1 must not
exist, as it will be created and not overwritten unless the -overwrite option is used.

B -overwrite enables overwriting of the existing HTML output directory. By default,
HTML output directory is not overwritten and an error is reported.

B -grading <average> | <covered> | <both> enables printing of average grade,
covered grade, or both (average as well as covered) grades in the report. By default, both
covered as well as average grades are printed in the HTML report.

To print only the average grade in the HTML report, use:
report -detail -html -all -out detail rep -inst *... -grading average
To print only the covered grade in the HTML report, use:

report -detail -html -all -out detail rep -inst *... -grading covered

Note: To print both (covered as well as average) grades, either use -grading both or
do not use the -grading option. In the absence of the -grading option, both is
assumed.

B -cross <expand> | <aggregate> specifies the format in which the automatically
generated cross bins must be printed in the HTML report. The format can be specified
as any of the following:

O expand—to print the cross tuple information in a list format. This is the default
behavior.

O aggregate—to print the cross tuple information in a tabular format after grouping
similar bins.

For more details, see Example: Cross Information in HTML Reports on page 384.
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B -kind specifies the format in which the covergroup bin information must be printed in
the HTML report. The format can be specified as any of the following:

O expand—to print the bin information as a list without grouping similar bins. This is
the default behavior.

O compact—to print the bin information after grouping similar bins (cubes). For each
cube, a separate detailed page is created which includes information about the bins
included in that cube. The compact option automatically turns OFF in some cases.

For more details, see Important points related to -kind compact option on page 391.

O

-cubeExpand on|off enables or disables generation of separate detailed
page for each cube. By default, the value of this option is set to on, which
enables generation of detailed information page for each cube. To disable
generation of detailed information page, set the -cubeExpand option to of f.
Setting this option as of £ is useful when the information on the detailed page
is not of much relevance and also in situations where you want to save the disk
space.

O aggregate —to print the cross tuple information in a tabular format after grouping
similar bins. While generating aggregated results, you can specify following options:

O

O

-atleast <num> | -upto <num> — to setthe minimum and maximum
number of samples required for a bin to be considered covered.

-cubesize <min> — to set the minimum size of reported cubes, (measured
in % of physical space size).

-cubestars <min>—to set the minimum number of stars (*) in the reported
cubes. Stars are used in aggregation results automatically when it makes the
results more readable.

-excludeNA — If specified, NA bins are not included in reported
holes/covered cubes.

-illegalIgnore — toinclude aggregation also for illegal and ignore space.

Note: The -kind option is supported only with HTML reports.

For more details, see Example: Bin Information in HTML Reports on page 387.

See Summary Report and Detailed Report for details on syntax description of other options.

For example, to generate HTML reports of all metrics types for all of the instances in the

design, use:

report -detail -html -all -out detail rep -overwrite -inst *...
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The above command creates a directory named detail_rep in the current working
directory (if it does not exist, else it is overwritten) and creates following files and folders in it.

File/Directory Name Description

index.html It is the top-level summary page using which you can
navigate through the HTML reports. You must open this
page in the standard web browser to navigate through the
HTML reports.

global_cg_summ.html This file displays the global covergroup summary using
which you can navigate through the covergroup items
scored in the design. This file is generated only if a
detailed HTML report is generated.

legend.html This is the help page of HTML reports. It shows the
detailed description of various columns and items shown
in the HTML report.

report_sub_dir This directory has various subdirectories, such as dir_1,
dir_2, dir_3 and so on to store individual reports for
different instances or types specified in the report
command.
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File/Directory Name

Description

list refinement

This file includes the details of the refinements applied
before generating the HTML report.

If refinements are applied using the
exclude/unexclude commands before generating
the HTML report, the 1ist_refinement file includes
the following note:

Note: A few exclude/unexclude commands were
executed before generating the HTML report. Those

commands, though considered while generating the
report, are not listed here.

If refinements are applied by loading the refinement
files, thenthe 1ist_refinement file includes the list
of those refinement files.

If refinements are applied using both
exclude/unexclude commands and by loading the
refinement files, then along with the list of refinement
files the following note is printed in the
list_refinement file:

Note: In addition to the refinements mentioned in
the below files, a few exclude/unexclude commands
were also executed before generating the HTML

report. Those commands, though considered while
generating the report, are not listed here.

If no refinements are applied before generating the
HTML report, the 1ist_refinement file includes the
following text:

There were no refinement files applied

list cctf

This file includes the details of the coverage configuration
files (CCF) used at the time of coverage data generation.
The file includes the list of CCF files as well as the
contents of the CCF files.

Note: The report -html command generates the above files and folders. However, at
times, you might notice a few additional files/directories in the HTML output directory. These
additional files/directories are found in the HTML output directory if after the report -html
command, rank command is used to generate ranking results in the same output directory.

The -attach on option of the rank command links the ranking output with the HTML report
and therefore, additional files/directories are created in the HTML output directory. For more

details, see Example: Use of -attach option on page 313 of Chapter 6, “Ranking Runs,”.
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Viewing HTML Reports

Consider an example of an instance-based detailed HTML report generated using:

report -detail -html -out detail rep -overwrite -metrics
code:block:expression:toggle:fsm: functional -inst *...

Note: The above command generates a report that includes metric types code, block,
expression, toggle, FSM, and functional. You can include more metric types by separating
them with a colon.

To view HTML reports, open detail_rep/index.html in a standard web browser.

Figure 7-48 on page 376 shows the top-level summary page index.html in the browser.

Figure 7-48 Top-Level Summary Page

Top-level summary report Top-level summary page Click to view
report legend
and help

IMC Report: detail_re) - Mozilla Firefox

Ele Edit View History Bookmgrks Tools Help

é ¥ ?@ ﬁ l%ﬁle'ft't'humE!ruch|Kas,’[uv_dsmu_dtmﬂ‘dss\gm‘dstan_rspﬂndex htmi ‘ he l [V Q}l
User ruchikas Legend and Help
Host Idvopt256

Report Id detail_rep

Report date Fri 15 Nov 2013 11:46:57 IST

Report options -detail -html -metrics code:block:expression:toggle:fsm:functional -out detail_rep -inst ¥ -overwrite

Coverage database path |/home/ruchikas/cov_demo_dtmf/design/cov_work/scope/testl

Coverage model files /home/ruchikas/cov_demo_dtmf/design/cov_work/scope/ficc_10cfe597 6af75368.ucm

Coverage data files /home/ruchikas/cov_demo_dtmf/design/cov_work/scopeftestlficc_10cfe597_6af75368.ucd

Coverage database date |Fri 15 Nov 2013 11.46:14 IST

Refinement files applied before generating HTML report |<

|CCF files applied before generating HTML report «—

Overall Instance-Based Coverage

Code Block Expression | Expression Toggle Fsm| Functional | Functional
Average Average Average Covered Average Average Average |Covered
[6464% | 56.94% (2/36/4B05/17) | 79B81% _|4931% (430/872/14) |4561% _\ [4163% (92/221/3)| 56.41% | 59.64% (2214/3712) |501]% | 44.67% (109/244) | 60.85% | 37.86% (39/103) | dimf_recur_core |

|Tugg|= Covered | Fsm Covered | name

Code Covered Block Covered

| Global CoverGroup Summary |

Coverage Color Legend

<25[<50[<75[ <100 nig] Not Scored]
Done

Click to view the list of

Click to view Table color legend refinement files applied
covergroup Click to view the CCF
summary files used at the time

of coverage data generation

The top-level summary page:

m Displays the Coverage Top-Level Summary Report and
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B Provides a link to access the Global Covergroup Summary

Coverage Top-Level Summary Report

The Coverage Top-level Summary Report section displays information, such as who
generated the report, when the report was generated, the options used to generate the
report, coverage database location, model file (.ucm) and data file (. ucd) used to generate
the report, and time when the coverage database was generated. The report also includes
coverage information about scored coverages.

Figure 7-49 on page 377 displays the Coverage Top-level Summary Report section.
Figure 7-49 Top-Level Summary Report Instance-Based

Report and Coverage database details

Coverage Top Level

User

Y Report, Based
ruchikas
Tdvopt2se

Host

Report [d

detail_rep

Repor daie

Fri 15 Nov 2013 11:46:57 IST

Repor options,

“detail -ntmi -metrics code:block: expression-loggle-fsm:unctional -out detail_rep inst " -overwrite

Coverage model files

Coverage database path

/homefruchikas/cov demo_dtmfidesign/cov work/scopestest]
jhome/ruchikasicov_demo_dtmfjdesign/cov_work/scopejice_10cfe597_6ar75368.ucm

Legend and Help

Coverage data files Thome/ruchikasicov_demo_dtmijdesign/cov_work/scopefestificc_10cTe557 6af75368.ucd
Coverage database date |Fri 15 Nov 2013 11:46:14 IST

Refinement files applied before generating HTML report

CCF files applied before generating HTML report

Overall Instance-Based Coverage

Code Block Expression | Expression Toggle Fsm Functional | Functional
|Av=rage | CodalCovarad |;\verag= | BlockiCovarnd Average Covered Average Toggle Covared Average Average Covered

[6%64% _|56.99% (2736/4805/17) | 19.87% | #9.31% (430/872/14) | 45.61% | 4163% (02/221/3] | 56.41% | 50.64% (2214/3712) | 50.11% | 44.67% (109/244) | 60.85% | 37.86% (39/103) | dtmr recvr_core |

Fsm Covered | name

Coverage numbers of

reported coverage Top-level instance

The above report prints Average grades as well as Covered grades of the reported metrics
types. The covered grades include absolute coverage numbers that are shown as (Covered
items / Total items / Marked items) for selected metrics types. For details on grade calculation,

see Coverage Grading in IMC on page 407.
In the case of instance-based HTML report, the name column shows any of the following:

B The name of the top-level instance as a hyperlink (if the design has a single top-level
instance). You can navigate through the instance hierarchy by clicking on the top-level
instance name.

B TextInstance Coverage asa hyperlink (if the design has multiple top-level instances).
You can view the list of top-level instances by clicking on the hyperlink Instance
Coverage and then navigate through individual instance hierarchies.
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Note: If the design has multiple top-level instances, the index.html page shows
cumulative coverage of all the top-level instances in the Overall Instance-Based
Coverage table.

To navigate through the design hierarchy:

1. Click the dtmf_ recvr_core link.

Figure 7-50 on page 378 displays the coverage of instances within dtmf_recvr_core.

Figure 7-50 Instance-Based Report

Coverage Report, B d

Top Level Summary

Instance name: dimf_recvr_core
[Type name: dtmf recvr_core

Legend and Help|

Caverage ¥ Report, Based
Code Block Expression | Expression Toggle Fsm Functional | Functional
|Av=rage | o o |;\verag= | Block]Covarsd Average Covered Average Toggle Covered Average [ o Average Covered name

[6%64% | 56.99% (2736/4805/17) | 78.87% | 49.31% (430/872/14) [4561% __|4L.63% (92/221/3] | 56.41% | 50.64% (2214/3712) | 59.11% __|44.67% (100/249)| 60.85% | 37.86% (39103 | Cumulative |

| Code |Cnde Covered Block | Expressioanoggle Fsm Ezr:ered |Functiona| E:'"::;"al name ‘

[EEIo®e  |55i0% (1542501 [nfa B [E510% (1547z501 [nla [ [r= B 5=

Coverage of immediate sub-instances:

Code Block Expression | Expression Toggle Fsm Functional | Functional

Average EDErT] Average [H3ELTC Av:rage Cocered A:ge?age Toggle Covered Average [ o] Average Covered name

5B.33% 5B.33% (7/12) nla nia nla nia 58.33% S5B.33% (7/12) nla nia nla nia JEST CONTROL_INST
90.00% 90.00% (9/10/3) nja nfa (0/0/3 nja nia 90.00% 90.00% (9/10) nia n/a n/a nia OM _512x16_INST
64.10% 57.63% (68/118/3) & E _|na nia 56.64% 56.52% (65/115) nla nia nla nia RAM_128x16 TEST INST
5313% 38.97% (53/136/6) |1 | |nia nfa (0/0/3) 37 60% 37.59% (50/133) nla nfa nla nfa RAM_256x16 _TEST INST
65 67% 66.67% (34/51) HE HE 666 7% £5.67% EBE@ HE E HE HE TDSP DS CS INST

The page displays the coverage for instances under dtmf_recvr_core. ltalsoincludes
a link named self£, using which you can view the detailed report for the
dtmf_recvr_core instance.

You can view the detailed report of any of the instances within dtmf_recvr_core by
clicking its hyperlink in the name column.

Note: You can also sort coverage data in different tables by clicking a column header.

2. To view detailed coverage for TDSP_DS_CS_INST, click its hyperlink in the name
column.

Figure 7-51 on page 379 displays the detailed report of TDSP_DS_CS_INST.
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Figure 7-51 Instance-Based Detailed Report

Local summary with coverage numbers as links to detailed reports

Coverage Summary Report, Instance-Based

Top Level Summary Legend and Help

Instance name: dtmf_recvr_core.TDSP_DS_CS5_IN:
Type name: tdsp_ds_cs
File name: /home/ruchikas/cov_demo_dtmfiviog srcftdsp_ds_cs.vj

Coverage Summary Report, Instance-Based

Code Fsm Functional
Code Covered Block Expression | Toggle Fsm Covered Functional e name
66.67% 66.67% (34/51) | 66.67% (4/6) |n/a 66.67% (30/45) [nfa n/a nj/a n/a TDSP DS_CS_INST

Uncovered Code Detail Report, Instance Based

To Top

Instance name: dtmf_recvr_core . TDSP_DS_CS5_INST
Type name: tdsp_ds_cs
File name: /home/ruchikas/cov_demo_dtmf/viog_src/tdsp_ds cs.v<

Number of uncovered blocks: 2 of 6
Number of unreachable blocks: 0
Count Block Line Kind Origin Source Code
0 3 132 false part of 129 t_sel_7 <= port_address[0] ;
0 6 145  false part of 142 t_bit_7 <= port_address[0] ;
Detailed Block Report Link to source file

The above report displays the block coverage report of TDSP_DS_CS_INST. You can view the
detailed report of other metrics types of this instance by clicking the hyperlinks in the report
header.

Similarly, you can navigate through other instances of the design.

/ Important

You can move the HTML reports to another location for analysis. When you move
HTML files, the links to source files break if the absolute source path is not available
on the system where the HTML report is viewed. If the absolute source path is
available, links to source files work fine. All other navigation links work fine even if
the absolute source path is not available.

Global Covergroup Summary

Figure 7-52 on page 380 displays the Global Covergroup Summary section that is
displayed when you click the Global Covergroup Summary link on the index.html page.
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Figure 7-52 Global Covergroup Summary

Total covergroups in the design

Global CoverGroup Summary Report
Top Level Summary Legend and Help

Overall CoverGroup Coverage

[Coverage [Uncovered Bins [ Excluded Bins [ Total Bins [Total Covergroups
[50% |46 |o |56 |1

Per CoverGroup Coverage

Average |Covered

Goal Weight |Uncovered Bins | Excluded Bins | Total Bins | Name Comment
Grade Grade

49.71% 50.00% (10/56) | 100% 1 46 0 56 dtmf_recvr_core TDSP_CORE_INST tdsp_cg

Average[and Covergroup / Covergroup instance name

Covered grade options Bin details

The Global Covergroup Summary section provides a global view of all covergoups
regardless of location. This section has two tables:

m Overall Covergroup Coverage, which summarizes coverage of all covergroups in the
design.

m Per Covergroup Coverage, which lists coverage for each covergroup.

Overall Covergroup Coverage

The Overall Covergroup Coverage table displays the overall coverage of all of the
covergroups, bin information, and total covergroups in the design. The bin information shown
in the table is based on the options specified while generating the report.

B If -covered option is used, Covered Bins and Total Bins are shown.
If -uncovered option is used, Uncovered Bins and Total Bins are shown.
If —a11 option is used, Uncovered Bins, Excluded Bins, and Total Bins are shown.

If —excludes option is used, Excluded Bins and Total Bins are shown.

If -both option is used, Covered Bins, Uncovered Bins, and Total Bins are shown.

Note: If none of the options is specified, —-uncovered is assumed.

The overall coverage shown in the Coverage column is calculated as:

Coverage of all the covergroups / Total covergroups in the design
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Per Covergroup Coverage

The Per Covergroup Coverage table displays information about actual coverage,
covergroup options, and bin details for different covergroups/covergroup instances in the

design.

Note: The covergroup options control the behavior of the covergroup, coverpoint, and cross.
For details on covergroup options, see the ICC User Guide.

The Per Covergroup Coverage table also allows you to navigate through the covergroup
items, such as coverpoints and crosses within the covergroup.

To navigate through the covergroup items:
1. Click the dtmf_recvr_core.TDSP_CORE_INST. tdsp_cg link.

Figure 7-53 on page 381 displays the details of covergroup instance tdsp_cg.

Figure 7-53 Details of tdsp_cg

Covergroup Summary
To Global Summary

LECLTD || Goal Weight |Uncovered Bins | Excluded Bins [ Total Bins |Name Comment
Grade Grade

49.71% 50.00% (10/56) | 100% 1 46 0 56 tdsp_cg

Covergroup Details: tdsp_cg
To Global Summary

Weight Uncovered Bins | Excluded Bins | Total Bins | ltem Name Comment
1 0 0 2 CoverPoint | tdsp_cg.A

1 10 0 14 CoverPoint | tdsp_cg A2

1 8 0 10 CoverPoint | tdsp_cqg.B

1 0 0 2 CoverPoint | tdsp_cg.B2

1 28 0 28 Cross tdsp_cg AXA2

Click on an item to view details

The page displays the covergroup summary and also detailed coverage information
about coverpoints and crosses within the covergroup instance tdsp_cg. The Coverage
column shows the actual coverage for each coverage item. For details on setting
covergroup options (goal and weight), see the ICC User Guide.

2. Todisplay the bins within a coverpoint or a cross, click its hyperlink in the Name column.
Click the tdsp_cg. A2 coverage point.

Figure 7-54 on page 382 displays the details of covergroup tdsp_cg.A2.
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Figure 7-54 Details of Coverpoint tdsp_cg.A2

Hit count for Bins within coverpoint A2
specific bins
CoverPoint Details: tdsp| cg.A2
To Global Summary | To CoverGraup
Average | Covered Goal ||'Weight Uncoverad Bins | Excluded Bins | Total Bins | Item Hame | Comment
26.57% | 26.00% (4n4) | 100% |[1 0 0 T4 CoverPoint | A2
Count Alleast Gilfame
47 A0 wector_low(1 ]
45 a0 vector_low([13
az a0 vector_low[20
47 40 wectar_med[2
36 a0 vector_med[21
36 a0 vector_med[Zz
15 40 wectar_med[23]
0 a0 vector_med[24
5 a0 vector_med[Zs
0 40 wectar_med[26]
0 a0 vector_med[27
0 a0 vector_med[Z8
0 40 wechor_med[29
0 a0 vector_med[30

I

Minimum hits for a bin to be considered covered

Similarly, you can navigate through other covergroup items.

Consider another example of a type-based summary HTML report generated using:

report -summary -html -out summary rep -overwrite -metrics code:fsm:functional

_type *

To view HTML reports generated with the above command, open
summary_rep/index.html in a standard web browser.

Figure 7-55 on page 383 shows the top-level summary page index.html in the browser.
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Figure 7-55 Top-Level Summary Page

Click to view
Top-level summary page report legend

Top-level summary report and help

IMC Report: summary_rep - Mozilla Firefox
File Efit View History Bookmarks Tools Help

¢| =~ @@ ﬁ l@ file:j//fhome/ruchikas/cov_demo_dtmf/design/su | et ] IV

Covefage Top Level Summary Report, Type-Based

User ruchikas Legend and Help
Host ldvopt2se

Report Id SUMMary_rep

Report date Sat 16 Nov 2013 13:19:48 IST

-summary -html -metrics codefsmfunctional -out summary_rep -type *

Report options N e aTite

Coverage database

path Jhome/ruchikas/cov_demo_dtmfidesignfcov_work/scope/testl

Jhome/ruchikas/cov_demo_dtmfidesign/cov_work/scope
Jjicc_572b40ce 6af75368.ucm
thome/ruchikas/cov_demo_dtmf/design/cov_work/scope/testl
Jicc_572b40ce_6af75368.ucd

Fri 15 Now 2013 19:31:39 IST

Coverage model files

Coverage data files

Coverage database
date

_.{‘ Refinement files applied before generating HTML report |

CCF files applied before generating HTML report |<—

oOverall Type-Based Coverage

Code Fsm Functional | Hunctional
Average Code Covered Average Fsm Covered Average | dovered name

g Lype
B65.57% 56.85% (2796/4918/19) |57.04% 44.67% (109/244) | 61.01% 3[7.86% (39/103) Coverage

Coverage Color Legend

[0]<25]<50] <75] <100 [100] n/a| Not Scored|

Done

Table color legend Click to view the CCF
Click to view the list of files used at the time of
refinement files applied coverage data generation

Similar to an instance-based report, it displays information such as who generated the report,
when the report was generated, the options used to generate the report, coverage database
location, model file (.ucm) and data file (.ucd) used to generate the report, and time when
the coverage database was generated.

Note: A summary report does not provide a link to access the global covergroup summary.
Global covergroup summary is available only with detailed reports.

To view the type-based Coverage Summary Report, click the Type Coverage hyperlink.

Figure 7-56 on page 384 shows the Coverage Summary Report.
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Figure 7-56 Coverage Summary Report

Top Level Summary

Overall Type-Based Coverage

Coverage Summary Report, Type-Based

Legend and Help

Code Fsm Functional [ Functional

Code Covered Fsm Covered name
Average Average Average Covered
6557% 56.85% (2796/4918/19) | 57.04% 44 67% (109/244) | 61 01% 37 86% (39/103) Ez"’:rage

Coverage Summary Report, Type-Based

Code

Code Covered

Fsm

Fsm Covered

Functional

Functional
Covered

name

53.10%

53 10% (154/290)

nja

nja

nja

n/a

dtmf_recvr_core

54.17%

54.55% (12/22)

n/a

n/a

n/a

n/a

test_control

90.00% 90.00% (9/10/5) n/a ni/a n/a n/a rom_512x16
46.55% 43 33% (26/60) n/a nja nfa n/a ram_128x16_test
85.09% 72.58% (45/62/3) |nfa n/a n/a n/a ram_128x16

43.66%

37.68% (26/69)

n/a

n/a

n/a

n/a

ram_256X16_test

You can sort coverage data in the table by clicking a column header.

Note: When using the report command, if -summary or -detail is not specified, then
-detail is assumed in the case of HTML reports and -summary is assumed in the case of

text reports.

Example: Cross Information in HTML Reports

The -cross <expand> | <aggregate> option of the report command specifies if the
tuple information of automatically generated cross bins must be printed separately or after
grouping similar cross bins.

By default, the similar cross bins are not grouped and the cross tuple/bin information is printed
as a list, as shown in Figure 7-57 on page 385.
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Figure 7-57 Cross Bins Information Reported as a List (Default Behavior)

To Global Summary | To CoverGroup

Average

Covered

Grade Grade Goal |Weight | Uncovered Bins | Excluded Bins | Total Bins | Item | Hame Comment
63% 62% (10/16) | 100% |1 [ 0 16 Cross | cross_AXB
Count Atleast Bin Hame

1 <auta[0],auta[3]=

1 <auta[1],auta[2]=

1 <auta[1],auta[3]=

1 <autafz],auta[1]=

1 <auta[Z],auta[2]=

1 <auta[z],auta[3]=

1 <auta[3],auta[0]=

1 <autaf3],auta[1]=

1 <autaf3],auta[2]=

1 <auta[3],auta[3]=

Cross bins printed as a list

To group similar cross bins, use the -cross aggregate option, as shown below:

report -detail -all -html -out detail rep2 -cross aggregate -inst *...

With the above command, the similar bins are grouped together to identify patterns. These
patterns are then reported, as shown in Figure 7-58 on page 386.

February 2016
© 1999-2016

385

Product Version 15.20
All Rights Reserved.



Incisive Metrics Center User Guide

Figure 7-58 Similar Cross Bins Grouped to Identify Patterns (with -cross aggregate
option)

Coverpoints participating

in the cross
CoverBoint Details: cg_inst.cross_AXB
To Global Summary | To CoverGroup
g\:::l'z.ge gur;r;;ed Goal |Weight | Uncovered Bins | Excluded Bins | Total Bins | ltem | Mame Comment
B3 % B2% (10/16) [100% [1 B 0 15 Cross | cross_AXE
MNotes:
- Coverbins are grouped together to identify patterns.
- Groupg can be overlappings
Uncov!red- ;
A B Size Atleast Count
auto[d],
—P] | auto[1], auta[0] 3 1 1]

autofZ]

auto[0],
auto[d] auto[1], g 1 a

auto[Z
auta[0], auta[d],
auto[1] autofl] 4 ! L
Covered:
A B Size Atleast
" autold] 4 1

to[i

a2 auto[e], b 1
autals ’ auta[3]
. auto[l].
;3{;{% auto[z]. 6 1

auto[3]
autofd] - 4 1
Excluded:
Mo items
llegal/ignore:
Mo items

Similar cross bins grouped together

to identify patterns Number of bins
grouped together

In the above report,
m Each row indicates the group of similar cross bins.
m Columns A and B indicate the coverpoints participating in the cross.

Note: These columns might sometimes show a * to indicate all values of that coverpoint.
When you place the cursor over *, bins of that coverpoint (that are associated with *) are
shown.

B The Size shows the number of cross bins grouped together.
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B The Atleast column shows the value of the at1east covergroup option.
For details on covergroup options, see the ICC User Guide.

B The Count column shows the number of times that group was hit.

When using the -cross aggregate option, remember that:

B The cross_num_print_missing covergroup option is not considered and is ignored
while grouping similar bins.

m  Grouping of cross bins is applicable only to automatically generated cross bins.

Note: The -cross option is supported only with HTML detail reports.

Example: Bin Information in HTML Reports

The -kind <expand> | <compact> option of the report command specifies the format
in which the covergroup bin information must be printed in the HTML report.

By default, bins are reported as a list without grouping similar bins, as shown in Figure 7-59
on page 387.

Figure 7-59 Bin Information Reported as a List (Default Behavior)

CoverPoint Details: c1::cg.A

Ta Global Summary | To CoverGroup,

Average | Covered

Grade Grade Goal | Weight | Uncovered Bins | Excluded Bins | Total Bins | ltem Hame | Comment
43% 43% (BA4) | 100% |1 [ 0 14 CoverPoint ] A
[ Count [ Atleast Bin Hame

7 0[]
Eb1[1]
B0 [Z
Eh1[3
B[
E01[5
Bh1[E
E01[7]
0[]
YIE
Eb1[10
Ebi[1
ED1[12
B

DDDD[D D
al o= = =] =] =]=]=|=]=]=]|=

Bins printed as a list

In the above report, the bin information is printed as a list in a single table.
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Note: Only 5000 bins can be displayed in a single table. If the number of bins is more than
5000, then a new table is created to show the next set of bins. The new table is shown on a
separate page. In addition, sorting applied on a previous page will not be available on the next

page.
In this format, coverage analysis becomes difficult and time-consuming (if there are a large
number of bins).

Using the -kind compact option of the report command, you can print the bin information
in an aggregated format. In this format, similar bins are grouped together (to create cubes),
which enables you to quickly analyze bins. This format might increase computational
overhead; however, it makes data analysis more efficient and less time-consuming.

To group similar bins, use the -kind compact option, as shown below:

report -detail -html -kind compact -out html compact

With the above command, the similar bins are grouped together to identify patterns. These
patterns are then reported, as shown in Figure 7-60 on page 388.

Figure 7-60 Similar Bins Grouped Together (with -kind compact option)

CoverPoint Details: ¢1::cg.A
To Global Summary | To CoverGroup
Average | Covered . - . .
Grate Grade Goal | Weight | Uncovered Bins | Excluded Bins | Total Bins | Item Hame | Comment
43% 43% (B4 [ 100% |1 & 0 14 CoverPoint | &
Uncovered:
i Size Count A |
1 0 &h1]0] <
1 0 “h1[3]
2 0 ah1[5].ab1[E]
4 0 Ah107.ak1[13]
Covered:
Size Count A
[ 3 Ah[1].a01[E]
1 1 ah14]
3 4 A [7].ART[9]
Similar bins grouped together

Number of bins to identify patterns
grouped together

In the above report:

B Separate tables are created for uncovered and covered bins.
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m Eachrow indicates the group of similar bins. You can click any of the rows to view details
of bins in that group.

B The Size column shows the number of bins grouped together.
m The Count column shows the number of times that group was hit.

m Columns A indicates the name of the coverpoint and lists the bins associated with that
coverpoint. When you place the mouse over the values shown in this column, the bins of
that coverpoint are shown as a tooltip. In case the tooltip is too long, use the mouse
wheel to scroll down and view all the values.

To view the details of bins in a particular group, click the group or click anywhere in the row
corresponding to that group.

Figure 7-61 on page 389 shows details of group Ab1[10]...Ab1[13].

Figure 7-61 Bins in the Selected Group

Uncovered : ¢1::cg.A : Ab1[10]..Ab1[13] == Selected group

Summary Report | To Coverltem

Count. Atleast A

an10] -
Ab1[11]
Ab1[12]
Ab1[13]

ololo|o

Bins in the selected group

The above report shows the list of bins in group Ab1[10]...Ab1[13]. Inthe report, the
Atleast column shows the value of the at1east covergroup option. For details on
covergroup options, see the ICC User Guide.

Note: You canturn of f the generation of the detailed information page shown in Figure 7-61
on page 389 by using the -cubeExpand off option with the -kind compact option at the
time of generating the report. Turning of £ this option is useful when the information on the
detailed page is not of much relevance and also in situations where you want to save the disk
space.

Consider another example shown in Figure 7-62 on page 390. This report shows how cross
bins are reported when the -kind compact option is used.
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Figure 7-62 Similar Cross Bins Grouped Together (with -kind compact option)

Coverpoints particlipating in the cross

To Global Summary | To CoverGroup

Average | Covered

Grade Grade Goal WEIth Uncovered Bins | Excluded Bins | Total Bins | tem | Name Comment
% [T% ey 100 [ 75 0 5 Tross | AR ED
Uncovered: Y
—pFsize Count B I
ABT[0] i
BT[] BT,
ey Bb1{4{..8b1 H
BRT[0] BRT[T],
AbTIZ] Bb1H..Bb1 {4% <
AT :
BR1[0] 56113,
ABTH] e
IERIE
EISIa
ey Bl (2] Bb1[5]
R[] EL11]. Bh1 [4)
o0,
AbTL] Eb1[2] Eb1[5]
ECEEE
Covered:
Size Count. A B
z AT ERIRRIE)
EIER
2 Ab1[2] e
1 AT I
1 T[] EIH
BBT[O,
2 AB1[E] Bt
1 T[] B[]
Similar bins grouped together

Number of bins

grouped together to identify patterns

In the above report:
B Separate tables are created for uncovered and covered cross bins.

B Each row indicates the group of similar cross bins. You can click any of the rows to view
details of bins in that group.

B The Size column shows the number of cross bins grouped together.
B The Count column shows the number of times that group was hit.

m Columns A and B indicate the cross dimensions (coverpoints participating in the cross).
When you place the mouse over the column values, the bins of that coverpoint are shown
as a tooltip.
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Note: These columns might sometimes show a * to indicate all values of that coverpoint.

When you place the cursor over *, bins of that coverpoint (that are associated with *) are
shown.

Important points related to -kind compact option

When using the -kind compact option, remember that:

B Inthe case of large items (with more than 1 million bins), a compact report without
expansion is generated.

m  Grouping of bins is applicable only to automatically generated bins.
m  Grouping of bins does not apply to following items:

O User-defined bins

Q Ungradable bins

Q SystemVerilog transition bins

a Overlapping bins

Note: In such cases, by default, the compact option is automatically turned OFF and the
bin information is printed as a list (as with the -kind expand option).

7.2.2 The report_metrics Command

The report_metrics command generates metrics report in an HTML format. The report
generated using the report_metrics command includes hyperlinks to navigate through
the design hierarchy and is also aligned with the reports generated from IMC GUI.

The BNF of the report_metrics command is:

report metrics

[-out <output directory>]
[-overwrite]
[-title <report title>]
[-view <view> [-filter <filter>]]
[-report type regular | tabulated | extended]
[-extended true | false]
{[-summary] | [-detail [-kind expand | aggregate] [-metrics <metrics type>]
[-source on]|off]
[-exclComments]
[-aspect sim | formal | both]

[-assertionStatus]

[-allAssertionCounters]

[-covered | -uncovered | -both | -all | -excludes]]}
[-type |-inst]

[1list]
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metrics_type ::= [all] [code] [fsm] [functional] [block] [expression] [toggle]
[state] [transition] [arc] [covergroup] [assertion]
where

B -out <output_directory> redirects the report files to an alternate location instead
of the default html_<timestamp> directory.

In the absence of the -out option, by default, a directory named html_<timestamp>
is created in the current working directory, and coverage reports along with the top-level
summary page (index.html) are stored in the html_<timestamp> directory.

Note: A top-level summary page index.html is used to navigate through the HTML
reports available in the html_<timestamp> directory.

With the -out option, the command redirects the HTML output to
<output_directory>. If <output_directory> includes justthe name of the output
directory, then the command creates the output directory named
<output_directory> in the current working directory, and stores the HTML report
files along with the top-level summary page in <output_directory>. For example, if
<output_directory> is specified as:

report_metrics -out dayl

then directory named day1 is created in the current working directory to store HTML
report files.

Note: If <output_directory> already exists, the output directory is not overwritten.
You must use the -overwrite option to overwrite an existing output directory.

If <output_directory> includes the complete path, then the command creates a
directory by the name mentioned at the lowest level in the path, and stores the report files
at that location. For example, if <output_directory> is specified as:

report_metrics -out data/myreports/dayl

then directory named day1 is created under data/myreports to store report files. In
this case, the path (data/myreports) must exist. The directory day1 must not exist,
as it will be created and not overwritten unless the -overwrite option is used.

B -overwrite enables overwriting of the existing output directory. By default, the output
directory is not overwritten and an error is reported.

B -title <report_title> allows you to specify a title for the report. The report title
cannot include blank spaces. In the absence of this option, by default, the title is specified
as Metrics Report.

B -view <view_name> allows you to generate a report using a specific view that would
have been created using IMC GUI. In the absence of this option, the default view, which
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is All_Metrics is used to generate the report. For details on how to create a view in IMC
GUI, see Defining and Organizing Views on page 72.

For example, if a view named Mike is already defined and you want to generate a report
using the view Mike, use the following command:

report_metrics -view Mike

O -filter <filter> specifies filter on the specified view. The format for specifying
the filter is:

[attribute] : [operator] [value]
where operator can be any of the: {>,<, =, <=, >=, =, ! =, range, ~, !~}

For example:
-filter name:~comp
You can also specify multiple filters on the command line. For example:

-filter owner:~shaim -filter status:=passed

Note: The filter specified on the command line will override the existing value in the
view. In addition, an error is reported if the attribute_name specified with the
filter does not exist.

B -report_type allows you to specify the type of bin-level report to be generated. It can
be any of the following:

Q Regular: This is the default report. It lists nodes and sub-nodes and provides
hyperlinks for navigating further. To generate a regular report, use:

report metrics -report type regular

Q Tabulated: This generates a tabulated bin-level report. This report shows the
Metrics tree and bin details in tables side-by-side. For more details, see Example:
Bin-Level Tabulated Report on page 325. To generate a bin-level tabulated report,
use:

report metrics -report type tabulated

0 Extended: This generates an extended report. This report contains a single table in
which the Metrics tree and the bins information for each of the cover items is shown
in the tree. For more details, see Example: Bin-Level Extended Report on page 326.
To generate an extended report, use:

report metrics -report type extended

Note: In the absence of -report_type option, a regular report is generated.

B -extended true | false enables or disables extended report that is — showing
extended tree (list covergroups, cover items, FSMs, and assertions along with the types
and instances) in the hierarchy tree. By default, this option is disabled. If not specified,
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the report will be extended according to the configuration option Show extend metrics
tree.

B -summary | -detail specifies the type of regular report that must be generated. If
not specified, -summary is assumed. With the -detail option, you can specify the
metrics types for which the report must be generated. The metrics types can be specified
using the -metrics <metrics_type>option. The <metrics_type>canbeany,
or a combination of the following:

code for printing a detailed block, expression, and toggle coverage report
fsm for printing a detailed state, transition, and arc coverage report
functional for printing a detailed assertion and covergroup coverage report
block for printing a detailed block coverage report

expression for printing a detailed expression coverage report

toggle for printing a detailed toggle coverage report

transition for printing a detailed transition coverage report
arc for printing a detailed arc coverage report

assertion for printing a detailed assertion coverage report
covergroup for printing a detailed covergroup coverage report

Q

a

Q

Q

Q

Q

O state for printing a detailed state coverage report
a

Q

Q

Q

O overall for printing a detailed report for all metrics
Q

all for printing a detailed report for all metrics

Note: You can specify more than one metrics type by separating the metric types with a
colon (). If <metrics_type> is not specified, a detailed report for all metrics is
generated.

For example, to generate a summary report, use:

report metrics -summary

or

report metrics

For example, to generate a detailed report, use:

report metrics -detail

To generate a detailed block report, use:

report metrics -detail -metrics block
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To generate a detailed block and toggle report, use:

report metrics -detail -metrics block:toggle

B -kind specifies the format in which the covergroup bin information must be printed in
the HTML report. The format can be specified as any of the following:

O expand—to print the bin information as a list without grouping similar bins. This is
the default behavior.

Q aggregate —to print the cross tuple information in a tabular format after grouping
similar bins.

B -source off|on enables or disables reporting of the source text and line numbers in
the detailed report. By default, this information is printed in the report. To disable printing
of source text and line numbers, set the -source option to of £.

Note: The -source option is relevant only with the -detail option. In addition,
currently, the batch mode of IMC cannot read the compressed files, and therefore, the
Source Code column of the report of entities from the compressed files will be blank
(even if the -source option is turned on).

B -exclComments enables reporting of exclusion comment in the detailed report page
of the HTML report. By default, this information is not printed in the report. When you use
this option in the report_metrics command, an additional column, Exclusion
User, Reviewer, Comment is printed in the detailed report page, which shows the
exclusion comment information as:

[Kuser>-<reviewer>]: <comment>

where
Q <user> is the login ID of the user.

O <reviewer> is the name of the exclusion reviewer. The exclusion reviewer is
specified using the -reviewer option of the exclude command. If no reviewer is
specified at the time of exclusion, the default value unknown is considered as the
reviewer. For more details on the exclude command, see Refinement in
Command-Line Interactive Mode on page 188.

O <comment> is the exclusion comment. The exclusion comment is specified using
the -comment option of the exclude command. For more details on the exclude
command, see Refinement in Command-Line Interactive Mode on page 188.

For example, if the exclude command was specified as:

exclude -inst dtmf recvr core.SPI INST -block 8 -comment "This block cannot be
covered" -reviewer Ben

and the report_metrics command was specified as:

report metrics -out detail repl -detail -all -inst *... -exclComments
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then an additional column Exclusion User, Reviewer, Comment With the following
value will be printed in the detailed report page:

[bensky-Ben]: This block cannot be covered

where bensky is the login ID, Ben is the exclusion reviewer, and This block cannot
be covered is the exclusion comment.

If the exclusion reviewer was not specified in the exclude command, then the
Exclusion User,Reviewer, Comment column will show [bensky-unknown] :
This block cannot be covered.

Note: The -exclComments option enables printing of exclusion comments specified
at the time of exclusion. In case exclusion comments are not specified at the time of
exclusion and only the exclusion reviewer is specified, then the Exclusion

User, Reviewer, Comment column will not show anything even if the -exclComments
option is used.

B -aspect sim | formal | both specifies the assertion properties to be shown in
the report.

O sim shows only simulation assertion properties in the report.
O formal shows only formal assertion properties in the report.
O both shows both simulation and formal assertion properties in the report.
Note: By default, the value of the —aspect option is set to sim.

B -assertionStatus enables reporting of assertion status information in the detailed
report. When you use this option, additional column(s) is shown in the report depending
on the aspect specified with the -aspect option. The report shows following additional
columns:

O Status (if —-aspect is sim). The Status can be any of the following:
O Passed if the assertion finished without failure at least once, and never failed.
O Failed if the assertion finished with failure at least once.
O Other if the assertion never finished.

Q Formal Status (if —aspect is formal). The Formal Status can be any of the
following:

O Proved if the assertion finished without failure at least once, and never failed.
O Failed if the assertion finished with failure at least once.

O Other if the assertion never finished.
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Note: If —~aspect is specified as both, then both Status and Formal Status
attributes are printed in the report.

Note: If -allAssertionCounters option is also used with the ~assertionStatus
option, then the value other in the Status field is further classified as any of the
following:

Q Vvacuous if the assertion was vacuous pass at least once but never finished.

Q Disabled if the assertion transitioned to the disabled state at least once but never
finished.

Q Attempted if the assertion was attempted at least once but never finished.

O Not Attempted if the assertion was not attempted all (that is all the counters are
equal to zero).

Note: The -assertionStatus option is applicable only for assertion coverage
reports.

B -allAssertionCounters enables reporting of additional columns in the detailed
report.

Q Incase -aspect is specified as sim, then Vacuous, Attempt, and Disabled
counters are also reported in addition to the default Finished and Failed
counters.

O Incase -aspect is specified as formal, then Formal Proved, Formal Passed,
and Formal CEX counters are also reported in addition to the default Formal
Finished and Formal Failed counters.

Note: In case -aspect is specified as both, then counters reported with both (sim
and formal) are printed in the report.

Note: The -allAssertionCounters option is applicable only if the
-abvrecordvacuous switch is used at the time of simulation run. In case the
-abvrecordvacuous switch is not used at simulation, then the Vacuous, Attempt,
and Disabled columns will show n/a. For more details on the -abvrecordvacuous
switch, see the Verilog Compilation Command-Line Options user guide.

B -all | -covered | -uncovered | -both | -excludes specifies whether to
listinstances/types for all, covered, uncovered, both covered and uncovered, or excluded
items.

Note: If none of the options (-all, -covered, -uncovered, -both, Or —excludes)
is specified, -uncovered is assumed. In addition, these options are relevant only with
the -detail option.
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B -type | -inst specifies if report should be generated only for the types hierarchy or
only for the instances hierarchy. If none of these options is specified, the report is
generated for the instance hierarchy.

B 1ist specifies the names of types or instances for which the report will be generated.
The default value is * . . ., which matches all the top-level instances and their children.
It can include wildcard characters * and 2. Use ... to specify all descendants of an
instance. Instance names can be specified as hierarchical names, for example,
top.instl.inst2.

Note: The path can be prefixed with "Verification\ Metrics", "Verification\
Metrics/Instances", Verification\ Metrics/Types", "Instances", or "Types". Prefix is
not mandatory. However, if the Instances or Types prefix is specified, the performance
of the command can be improved. For example, report_metrics a.b.c can be
specified as:

report metrics Verification\ Metrics/Instances/a.b.c

or

report metrics Instances/a.b.c

Note: Wild cards (*, ?, and . . .) are not supported in the prefix Verification\
Metrics/Types or Verification\ Metrics/Instances.

Examples

To generate detailed report only for type spi, use:

report metrics -detail -type spi

To generate detailed report for all instances, use:
report metrics -detail -inst *...
Example: Generating Instance-Based Detailed Report

Consider an example of an instance-based detailed report generated using:

report metrics -out detail repl -title My Instance Based Report -detail -all -inst
*

Note: The above command generates a detailed report for all metric types and for all
instances. With the above command, the report is generated at:
<current_working_directory>/detail_repl/index.html

To view the report, open detail_repl/index.html in a standard web browser.

Figure 7-63 on page 399 shows the top-level page index.html in the browser.
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Figure 7-63 Top-Level Page

Report location

My _Instance_Based_Report - Mozilla Firefox

File Edit View History Bookmarks Tools Help

o - ?@ ﬁ | (@) file:Hfhomefruchik.;sfcou_( |v | |v ""'Q]

Legend and Help

cadence Metrics Report
Generated by ruchikas on 2013/06/05 23:14:44 (host ldvopt257)

Report Nname ——»My_Instance_Based_Report

Context Info:
loaded run directory

Context Info rmatlon >.n'home.n'ruchikas\n'co\r_t:lerno_t:ltrnf.n'l:lesign.n'co\r_l!-'ork.-'sco|:|E.n’test1

model files
domain : hdl
/homefruchikasfcov_demo_dtmf/designfcov_work/scope/icc_1717el8b_5e0e8c92.ucm

ucds files
domain : hdl
fhomefruchikasfcov_demo_dtmfidesignfcov_work/scopeftestlficc_1717e18b_5e0e28c92.ucd

loaded refinements
not loaded

ccf files

Top-level node/instance | | "

\ Verification Scope: default
A Current Node: /dtmf_recvr_core

Exclusi Overall Overall Assertion
R‘“; u.l.'_;lcm UNR Name Average ¢ er?ed Status
ule Type Grade ove Grade
2944 |
Mone none dtmf_recvr_core | 63.32% 5265 55.32%
(55.92%)
List of sub-nodes/—me: sub-Nedes:
H 0 Overall Assertion
I nSta n Ces ::(;Lu.lt_;lon UNR Name Average g::::ld Status
b Grade Grade
12/22
MNone none TEST_CONTROL_INST 54.17% 152.55%] nfa
8/10
Mone none ROM_512x16_INST 80% 90% nfa
N RAM_128x16_TEST INST | 65.82% 117122 It
one none x . (58.2%) nfa =
Done

The top-level page displays information such as, who generated the report and when the
report was generated. It also shows the context information, such as coverage database
location, model file (.ucm) and data file (.ucd) used to generate the report, the location and
contents of the coverage configuration file, and the list of refinement files applied before
generating the report.

The other details are shown based on the options specified at the time of generating the
report. For example, in this case, all the instances are listed in a tabular format because
instance-based report was generated. You can sort data in the table by clicking a column
header.
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The report output and the columns shown in the report are based on the view selected at the
time of generating the report.

You can navigate through the report using the hyperlinks available in the report.

For example, in this report, you can view the detailed report of any of the instances by clicking
the hyperlink in the Overall Average Grade column or the Overall Covered column. For
example, to view a detailed report of instance TEST_CONTROL_INST, click the hyperlink in
the Overall Average Grade column or the Overall Covered column.

Figure 7-64 on page 400 displays the detailed report of TEST_CONTROL_INST.

Figure 7-64 Detailed Report

Summary Report showing coverage numbers as links to detailed reports

IMC Report: My_Instance_Based_Report - Mozilla Firefox

Fle Edit Miew History Bookmarks Tools Help

43 o ?@ ﬁ [|§I file://fhome/ruchikas/cov_demo_dtmf/design/d |V] [V Cg]

To: Level Summary Legend and Help

Instance name: dtmf recvr_core TEST_CONTROL_INST
IType\name: test_control

File name: thome/ruchikas/cov_demo_dtmfiviog_src/test_controly

Coverag®s y Report, B d

Overall . o
Covered Block Branch Expression | Toggle FSM State | FSM Transition | Ass

54.17% |54.55% (12/22) [50.00% (5/10) | 50.00% (5/10) | n/a 5833% (7/12) | nfa nja nja

Overall

Link to
source file Covered+Uncovered +Excluded +UNR Block Detail Report, Instance Based

To Top

tance name: dtmf recvr_core TEST_CONTROL_INST
e: test_control
File name: (home/ruchikas/cov_demo_dtmf/vlog_src/test controly
Number of covered blocks: 5 of 10
Number of uncovered blocks: 5 of 10
Number of excluded blocks: 0
Number of unreachable blocks: 0
Number of covered branches: 5 of 10
Number of uncovered branches: 5 of 10
Number of excluded branches: 0
Number of unreachable branches: 0

Count Block Line FKind Origin Source Code

. 1 18 ternary 1 true * 18 assign m_ree_eclk = test_mode 7 ~clk : rcc_clk:
Detalled BIOCk —P 2 18 ternar v 1 false * 18 assign m rce_clk = test_mode 7 ~clk : rcc_clk;
0 3 19 ternar; v 1 true * 19 assign m digit_clk = teat_mode 7 clk : digit_clk;
Report 4 13 ternary 1 false * 13 assign m digit clk = test mode ? clk : digit_clk:

(1]

The above report displays the block coverage report of TEST_CONTROL_INST. You can view
the detailed report of other metrics types of instance TEST_CONTROL_INST by clicking the
hyperlinks in the Coverage Summary Report, Instance-Based table, shown in the above
report.

Similarly, you can navigate through other instances of the report.
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7.2.3 The report_unique Command

The report_unigue command compares the entities covered in two sets of runs or just two
runs and reports the unique coverage items and their contributing runs.

A unique coverage item is a leaf level coverage entity that is uniquely sampled in one of the
sets.

Note: A coverage item can be is considered unique in run A compared to run B, regardless
of its existence in the model-definition of B.

The syntax of the report_unigque command is:

report unique
{run_specificationl} {run_ specification2}
[-out <out path>]
[-unig run count <count>]
[-metrics <metrics type>]
[-counts [-sort high count | low count]]
[element option]
[-togglesContribByGrade]

run_specificationl ::= {-runl <runpath> | -runfilel <runfile>}
run_specification2 ::= {-run2 <runpath> | -runfile2 <runfile>}

<metrics types> :: = [all] [code] [fsm] [functional] [block] [expression] [toggle]
[covergroup] [assertion]

element option ::= -type <type> | -inst <instance> |

—entity <path> [-entity type inst | type]

where

B run_specificationl specifies the list of runs in the first group. You can specify the
run list in any of the following ways:

Q Atthe command line using the -runl <runpath> option.

O Inatextfileusingthe ~-runfilel <runfile>option. The <runfile>isthefile
that includes the list of runs to be included in the group. The runs in <runfile>
should be listed one per line. You can include comments in <runfile> using #.

The runs specified in <runpath> or <runfile> can include just the run name
or the complete path, as:

[ [<workdir>/]<scope>/]<run>

B run_specification2 specifies the list of runs in the second group. You can specify
the run list in any of the following ways:
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Q Atthe command line using the -run2 <runpath> option.

O Inatextfileusingthe -runfile2 <runfile>option. The <runfile>isthefile
that includes the list of runs to be included in the group. The runs in <runfile>
should be listed one per line. You can include comments in <runfile> using #.

The runs specified in <runpath> or <runfile> can include just the run name
or the complete path, as:

[[<workdir>/]<scope>/]<run>

B -out <out_path> specifies the location where the result of the report_unique
command must be stored. If not specified, the output of the command is redirected to the
standard output device.

B -metrics <metrics_type> lets you specify the type of coverage that must be
analyzed. The <metrics_type> can be any, or a combination, of the following:

all for all currently supported metrics.
code for block and toggle coverage

functional for both assertion and covergroup coverage

toggle for toggle coverage

Q
Q
Q
O Dblock for block coverage
Q
Q assertion for assertion coverage
Q

covergroup for covergroup coverage
By default, all supported metric types are reported.

Note: You can specify more than one metric type by separating the metric types with a
colon (:). For example, to specify block and expression, use block: toggle. Currently,
unique coverage report is not supported for expression and FSM metrics types.

B -unig run_count <count> specifies the maximum number of contributing runs
that must be listed in the report for each unique item. If a particular unique item is
sampled more than the value specified in <count>, then the first <count> runs are
reported. Default value of this option is 1. In the absence of this option, one run is
reported for each unique entity. For example, consider the following output:

"unique entities": [

{

"type": "coverbin",
"index": 0,
"full path": "sys/accending/x/4",
"runs": [
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{"path": "cov_work/scope/count by seed snl"},
{"path": "cov_work/scope/count by seed sn2"},
{"path": "cov_work/scope/count by seed sn3"}
1,
"hitting runs": 5

}y

In this case, 3 runs are listed for unique item sys/accending/x/4 because the
-unig_run_count was set as 3.

Note: A high value for -unig_run_count might impact the performance of the
operation.

B -counts is used to report the hit count along with each of the listed run. By default, the
counters are not reported/collected. The use of this option might significantly impact the
performance of the operation. For example, consider the following output:

"unique entities": [

{

"type": "coverbin",

"index": 0,

"full path": "sys/accending/x/4",

"runs": [
{"path": "cov_work/scope/count by seed snl", "count": 1},
{"path": "cov work/scope/count by seed sn2", "count": 2},
{"path": "cov_work/scope/count by seed sn3", "count": 3}

1,
"hitting runs": 5

I

When you use the -counts option, for each of the listed run, the hit count also appears
to indicate that the listed run was hit # times. In the absence of this option, the count
mentioned in the above output snippet is not reported.

B -sort determines the sorting order of the listed runs per each unique bucket according
to hit count. This option is applicable only when -counts option is used. The possible
values with -sort are:

Q none means no sort order is applied. It is same as unsorted.
O low_count sorts the runs in ascending order based on the hit count.

QO high_count sorts the runs in descending order based on the hit count.
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O unsorted will list the runs according to their order in the runfile (unsorted by the hit
count).

Note: Default value is unsorted.

For example, consider the following output:

"unique entities": [

"full path": "sys/accending/x/4",

"runs": [
{"path": "cov_work/scope/count by seed snl", "count": 1},
{"path": "cov work/scope/count by seed sn2", "count": 2},
{"path": "cov_work/scope/count by seed sn3", "count": 3}

In this case, the sort order is 1ow_count because the runs are listed in the ascending
order.

B clement_option specifies the entities that need to be analyzed for report_unique.

By default, the report_unique is done for the complete model. To consider only specific
entities during report_unique operation, use the element_option as:

QO -type <types> to specify the modules for which unique entities should be
reported.

O -inst <instances> to specify the instances for which unique entities should be
reported.

O -entity <path> to specify instance or type for which unique entities should be
reported. The -entity_type option can be specified with the -ent ity option.
Valid values for entity type are: type and inst.

Wildcard characters are supported in specifying the entities.

B -togglesContribByGrade—When this option is set, only unique toggle transitions
which contribute to the grade, will be reported. This means that— if for example,
sigl.rise is unique in one of the run groups, but sigl. fall is not hit in any of the
runs in both of the groups, it will not be reported. If this option is not set, all unique toggle
transitions will be reported.
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Examples:

To print a report that compares covered entities in a merged run cov_work/scope/merged
and group of runs which are listed in a file named runsspec, use:

imc> report unique -runl merged -runfile2 runsspec

To redirect the output of report_unique command to a file named
unique_entities.rpt, and to list up to three covering runs for each unique entities, use:

imc> report unique -runfilel runsspecl -runfile2 runsspec2 -out
unique entities.rpt -unig run count 3

To list up to four covering runs for each unique entities and to show the hit count for each of
the covering runs and to also sort the runs in ascending order, use:

imc> report unique -runfilel runsspecl -runfile2 runsspec2 -unig run count 3
-counts -sort low_ count

Figure 7-65 on page 406 shows sample output of the report_unigque command.

Note: Unlike other commands, the output of this command is in a JSON format. If required,
you can customize the report according to your needs using a JSON reader application.
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Figure 7-65 Output of report_unique
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The first container is the command_input container that shows the command options

and parameters used to generate the report.

After this, two

group containers namely, group_one_report and

group_two_report are shown. Within each of the group containers, there is a
unique_entities container, which shows the unique items and their contributing

runs.
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For example, in the above report, unique item sys/accending/x/4 has total of 5
hitting_runs. However, out of these 5 runs, only three are listed because the
-unig_run_count was specified as 3. Notice that count is also listed for each run. It
indicates the number of times that particular run was hit. The runs are listed in the ascending
order due to the use of -sort low_count option.

7.3 Coverage Grading in IMC

Figure 7-66 on page 407 shows the different grades calculated by IMC.
Figure 7-66 Grades in IMC

Grades in IMC

Local Cumulative

Average Covered

For each metrics type, IMC calculates the following grades:

m Local Grade: Local grade (also known as self coverage) is the coverage of that instance
or module without considering the coverage of child instances or modules of that
instance or module.

m Cumulative Grade: Cumulative grade is computed by combining the self coverage and
the cumulative grade of its children, if any. Cumulative grade is of following types:

0 Cumulative Average Grade
Q Cumulative Covered Grade
For example, for block metrics, following grades are calculated by IMC:

m Block Local Grade
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m Block Average Grade

m Block Covered Grade

In IMC GUI, these grades are shown as columns/attributes with the same name as stated

above.

Figure 7-67 on page 408 shows the grades columns related to block metrics in IMC GUI.

Figure 7-67 Block Local and Cumulative Grades in GUI Mode

[Ex MR (Name
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Block Cumulative Covered Grade

In batch mode, these grades are shown when you generate a summary report. For example,

consider the following command:

report -summary -metrics block -cumulative on

Figure 7-68 on page 409 shows the output of the above command.
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Figure 7-68 Block Local and Cumulative Grades in Batch Mode

Block Local Grade

imc= report -summary -metrics block -cumulative on *
Legend: Metric* means cumulative e.g. Block* means Cumulative Block Coverage

name Block* Awverage Block* Cowered Block
dtmf_recwr_core B0% 49% (431/873/14) nfa
| --ROM_512x16_ INST nfa nfa nfa

| --RAM_128x16_TEST_INST 100% 100% (3/3/3) nfa
| | --RAM_128x16_INST 100% 100% (3/3/3) 100%
| - -RAM_Z56x16_TEST_INST 100% 100% (3/3/3) nfa
| |--RAM_256x16_ INST 100% 100% (3/3/3) 100%
| --TDSP_DS_CS_INST 67% 67% (4/6) 67%
| --DATA_SAMPLE_MUX_INST 100% 100% (9/9) 100%
| --DIGIT_REG_INST 67% 87% (2/3) 67%
| - -RESULTS_CONY_INST 10% 10% (16/5100) 10%
| - -TDSP_MUX 100% 100% [3/3) 100%

Block Cumulative Average Grade Block Cumulative Covered Grade
In the above report, * in the column name indicates cumulative grade. Cumulative grades are
printed due to the use of -cumulative option in the report command. In the absence of
this option, only local grade is printed.

For more details on reports, see Generating Reports in GUI on page 315.

This section discusses the following grade calculations for each metrics type in IMC:
m Local Grade Calculation on page 409

m Cumulative Grade Calculation on page 416

7.3.1 Local Grade Calculation

This section discusses local grade calculation for different metrics types.

7.3.1.1 Block Coverage

IMC uses the following formula to calculate block local grade:

Number of covered blocks
Total number of blocks

Block local grade = X 100%
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Note: In IMC GUI, the block local grade is printed in the Block Local Grade column. In batch
mode, block local grade is printed when you use the report -summary -metrics block
command.

Branch Coverage

Branch coverage is a subtype of block coverage and provides more precise coverage results
by reporting coverage for each branch individually. IMC uses the following formula to calculate
branch local grade:

Number of covered branches

Branch local grade =
g Total number of branches

X 100%

Note: By default, branch coverage is not enabled. It is enabled using the
set_branch_scoringcommand. See ICC User Guide for more details on this command.
If branch coverage is enabled while scoring coverage, it is automatically reported when you
generate a block summary report.

Statement Coverage

Statement coverage is a subtype of block coverage which provides information on the number
of statements within a block. IMC uses the following formula to calculate statement local
grade:

Statement local grade = Number of statements in coyered blocks
Total number of statements in all blocks

X 100%

Note: By default, statement coverage is not enabled. It is enabled using the
set_statement_scoring command. See ICC User Guide for more details on this
command. If statement coverage is enabled while scoring coverage, it is automatically
reported when you generate a block summary report.

7.3.1.2 Expression Coverage

Expression coverage is calculated based on total number of min term rows in all of the
expressions in an instance/module and the number of min term rows that are covered.

IMC uses the following formula to calculate the expression local grade:

Expression local grade = Number of covereq min term rows X 100%
Total number of min term rows
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In IMC, expression coverage is displayed at the following levels:
® Instance/Module

B Top expression

B Sub-expression

B Expression coverage table

For any given level, the total number of min term rows below that level is considered. For
example, at the top expression level, min term rows of all the sub-expressions in the hierarchy
of that expression are considered while calculating expression coverage of that top
expression.

Note: In IMC GUI, the expression local grade is printed in the Expression Local Grade
column. In batch mode, expression local grade is printed when you use the report
-summary -metrics expression command.

7.3.1.3 Toggle Coverage

Toggle coverage is calculated based on total number of signal bits in an instance/module and
the number of fully toggled signal bits. A signal bit is considered fully toggled signal if it has
gone from 1 to 0 and also from O to 1.

IMC uses the following formula to calculate toggle local grade:

_ Number of fully toggled signal bits o
Toggle local grade = Total number of signal bits X 100%

Note: In IMC GUI, the toggle local grade is printed in the Toggle Local Grade column. In
batch mode, toggle local grade is printed when you use the report -summary -metrics
toggle command.

7.3.1.4 State Coverage

IMC uses the following formula to calculate state local grade:

_ Number of visited states o
State local grade = Total number of states X 100%

State coverage is calculated at two levels, instance/module level, and individual FSM level.
While calculating state coverage at instance/module level, states of all FSMs in that
instance/module are taken into consideration.
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Note: In IMC GUI, the state local grade is printed in the State Local Grade column. In batch
mode, state local grade is printed when you use the report -summary -metrics state
command.

7.3.1.5 Transition Coverage

A transition means change of state from a start state to an end state. IMC uses the following
formula to calculate transition local coverage:

Transition local grade = Number of executed transitions X 100%

Total number of transitions

Transition coverage is calculated at two levels, instance/module level, and individual FSM
level. While calculating transition coverage at instance/module level, transitions of all FSMs
in that instance/module are taken into consideration.

Note: In IMC GUI, the transition local grade is printed in the Transition Local Grade
column. In batch mode, transition local grade is printed when you use the report
-summary -metrics transition command.

7.3.1.6 Arc Coverage

Arc coverage is a subtype of transition coverage that reports all the input conditions under
which a transition can take place. IMC uses the following formula to calculate arc local grade:

_ Number of executed arcs

[o)
Total number of arcs X 100%

Arc local grade

Arc coverage is calculated at two levels, instance/module level, and individual FSM level.
While calculating arc coverage at instance/module level, the arcs of all FSMs in that
instance/module are taken into consideration.

Note: If arc coverage is disabled for a particular FSM, then transition coverage is used as arc
coverage for that FSM. By default, arc coverage is not enabled. It is enabled using the
set_fsm_arc_scoring command. See ICC User Guide for more details on this
command.

Note: In IMC GUI, the arc local grade is printed in the Arc Local Grade column. In batch
mode, arc local grade is printed when you use the report -summary -metrics arc
command.
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7.3.1.7 Assertion Coverage

IMC uses the following formula to calculate assertion local grade:

Number of finished assertions
Total number of assertions

Assertion local grade = X 100%

Note: In IMC GUI, the assertion local grade is printed in the Assertion Local Grade column.
In batch mode, assertion local grade is printed when you use the report -summary
-metrics assertion command.

7.3.1.8 Covergroup Coverage

A covergroup consists of one or more cover items (coverpoints or crosses) and a cover item
includes one or more cover bins.

IMC uses the following formula to calculate coverage of a cover item:

. Number of covered cover bins
Cover item Covered coverage (C;) = -
Total number of cover bins

X 100%

| {Number of covered cover bins % 100 = 1000/0}

Total number of cover bins
Cover item Average coverage (Ci) = 100%
else:

Number of covered cover bins

Cover item A .  (Ci) =
over item Average coverage (Ci) Total number of cover bins X goal/100

In the SystemVerilog language, a cover bin is considered covered if its hit count >= the
at_least count.

In the e language, a cover bin is considered:
m Fully covered—if its hit count >= at_least count

m Partially covered—if its hit count is a non-zero value less than the at_least count
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If a cover bin is partially covered, then the cover item coverage is calculated by replacing
Number of covered bins inthe above formulaby hit count/at_least count.

IMC uses the following formula to calculate average coverage of a covergroup:
Z Ci X W,

> W, X CGg/ 100

Covergroup average coverage (Cg) =

In the above formula, C; and W; are the coverage and weight, respectively, of cover items in
the covergroup C4 and CGy is the coverage goal value of the Covergroup.

IMC uses the following formula to calculate covergroup average coverage of an
instance/module:

Z‘,Cg X Wy
X
Tw, X IMg/100

Covergroup average coverage of instance/module =

In the above formula, Cg and Wy are the coverage and weight, respectively, of covergroups
in the instance/module and IM is the goal value of the instance/module. For details on the
at_least count and weight of cover items, see the ICC User Guide.

IMC uses the following formula to calculate the Covergroup Covered grade:

Number of covered cover bins

Total number of cover bins X 100%

Covergroup Covered coverage =

In the above formula, Total number of cover bins isthe number of cover bins scored
that have not been excluded.

Note: IMC does not consider weight/goal while calculating Number of covered cover bins
and Total number of cover bins. The weight value affects only the average grade except when
the weight is 0, which means exclude.

Note: In IMC GUI, the covergroup local grade is printed in the CoverGroup Local Grade
column. In batch mode, covergroup local grade is printed when you use the report
-summary -metrics covergroup command.
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7.3.1.9 Code Coverage

Code coverage is computed by combining block coverage, expression coverage, and toggle
coverage. IMC uses the following formula to calculate code local grade:

Block coverage + Expression coverage + Toggle coverage

Code local grade = 3

Note: In IMC GUI, the code local grade is printed in the Code Local Grade column. In batch
mode, code local grade is printed when you use the report -summary -metrics code
command.

7.3.1.10 FSM Coverage

FSM coverage is computed by combining state coverage and transition coverage. IMC uses
the following formula to calculate FSM local grade:

State coverage + Transition coverage

FSM local grade = 5

Note: If arc coverage is enabled, then it is used in the above computation instead of transition
coverage.

Note: In IMC GUI, the FSM local grade is printed in the FSM Local Grade column. In batch
mode, FSM local grade is printed when you use the report -summary -metrics fsm
command.

7.3.1.11 Functional Coverage

Functional coverage is computed by combining covergroup coverage and assertion
coverage. IMC uses the following formula to calculate functional coverage:

Covergroup coverage + Assertion coverage
2

Functional local grade =

Note: In IMC GUI, the functional local grade is printed in the Functional Local Grade
column. In batch mode, functional local grade is printed when you use the report
-summary -metrics functional command.
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7.3.1.12 Overall Coverage

Overall coverage is computed by combining code coverage, FSM coverage, and functional
coverage. IMC uses the following formula to calculate overall coverage:

Code coverage + FSM coverage + Functional coverage

Overall local grade = -

Note: In IMC GUI, the overall local grade is printed in the Overall Local Grade column. In
batch mode, overall local grade is printed when you use the report -summary -metrics
overall command.

7.3.2 Cumulative Grade Calculation

Cumulative grade is computed by combining the self metrics of that instance/type and the
cumulative metrics of its children, if any.

The process by which two or more grades are combined is known as roll-up. IMC provides
following grade roll-up methods:

B Average Rollup
m Covered Rollup

7.3.2.1 Average Rollup

The Average rollup method is used to calculate the Cumulative Average Grade of a metrics
type. IMC uses the following formula to calculate cumulative average grade:

Mself + ZMcum
1 + Number of immediate child instances

Cumulative Average Grade =

where M ¢ is the self metric (taking into consideration goal value, if defined) and M ., is
the cumulative metric of each of the immediate children while taking into consideration each
weight and goal values.

Note: Average rollup method was earlier known as the Top Elements scheme.
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7.3.2.2 Covered Rollup

The Covered rollup method is used to calculate the Cumulative Covered Grade of a metrics
type. IMC uses the following formula to calculate cumulative covered grade:

ZMe_covered + Descendents covered (i)
2Me_total + Descendents total (i)

Cumulative Covered Grade =

where:
m Covered coverage of item 1 (covered (1)) is calculated as:

covered(i) = Zchndren Covered_bin(i)

Here, covered_bin (i) is the number of covered bins of item 1.

m Total coverage of item i (total (i)) is calculated as:
total(i) = 2 children bin(i)

Here, bin (i) is the number of bins of element 1.

IMC does not consider weight while calculating covered grades.

Note: Covered rollup method was earlier known as the All Buckets scheme.
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List of Attributes

This chapter describes:

Attributes Associated with Blocks

Attributes Associated with Expressions
Attributes Associated with Toggle Variables
Attributes Associated with Toggle Signals

Attributes Associated with States

Attributes Associated with Transitions

Attributes Associated with Assertions

Attributes Associated with Cover Bins

Attributes Associated with Instances and Types

A.1 Attributes Associated with Blocks

Attribute Displays
Block Active true if the block is active during simulation run.
false if the block is inactive during simulation run.
Block Covered 1 if covered, O if uncovered
Block Average Grade 100% if covered, 0% is uncovered
Block Ignored Number of blocks ignored
Block Total Total number of blocks
Block Total Weighted Weighted coverage of the block
Coverage
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Attribute Displays
Block Total Weights Weight associated with the block
Block Type Type of block

Block Uncovered

1 if uncovered, O if covered

Code Covered

1 if covered, O if uncovered

Code Average Grade

100% if covered, 0% is uncovered

Code Ignored

Number of blocks ignored

Code Total

Total number of blocks

Code Total Weighted
Coverage

Weighted coverage of the block

Code Total Weights

Weight associated with the block

Code Uncovered

1 if uncovered, O if covered

Exclusion Comment

Blank, if block is not excluded or if no comment is added at
the time of exclusion.

Else, shows the value specified by the user.

Exclusion Reviewer

Blank, if block is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
block is excluded without enabling adding comments at the
time of exclusion.

Else, shows the value specified by the user.

Exclusion Time

Blank, if block is not excluded.

Else, shows the date and time when the exclusion is
applied.

Exclusion User

Blank, if block is not excluded.

Else, shows the login ID of the system on which the tool is
running.
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Attribute

Displays

Exclusion Rule Type

None if the block is not excluded

Analysis Ungradable if the block is marked analysis
ungradable

Analysis Time if the block is excluded during analysis

Simulation Time if the block is marked excluded during
simulation run

Non excludable if the block cannot be marked excluded

Ungradable if the block is marked ungradable during
simulation

Source File Path of the source file

Index Unique identifier assigned to the block

Is Active true if the block is active during simulation run
false is the block is inactive during simulation run

Is Branch true if the block is also a branch

false is the block is not a branch

Source Start Line

Line number on which the block is defined

Name Not Applicable
Origin File Name of the file where block is defined
Origin Line Line number where the block starts

Overall Covered

1 if covered, O if uncovered

Overall Average Grade

100% if covered, 0% is uncovered

Overall Ignored

Number of blocks ignored

Overall Total

Total number of blocks

Overall Total Weighted
Coverage

Weighted overall coverage

Overall Total Weights

Weight associated with the block

Overall Uncovered

1 if uncovered, O if covered

Score Hit count of the block

Statements Number of statements in the selected block.
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Attribute Displays

Status Covered if the block is covered during simulation run
Not Covered if the block is uncovered during simulation
run

UNR F_UNR if the block is fully unreachable

P_UNR if the block is partially unreachable
E_UNR if the block is unreachable and marked excluded

None if the block is not marked unreachable

Overall UNR 1 if block is marked unreachable, 0 if it is not marked
unreachable.

A.2 Attributes Associated with Expressions

Attribute Displays

Code Covered Number of min term rows covered for the selected
expression

Code Average Grade Coverage grade for the selected expression

Code Ignored Number of expressions ignored

Code Total Number of min term rows

Code Total Weighted Weighted coverage of the expression

Coverage

Code Total Weights Weight associated with the expression

Code Uncovered Number of min term rows uncovered for the selected
expression

Exclusion Comment Blank, if expression is not excluded or if no comment is
added at the time of exclusion.
Else, shows the value specified by the user.
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Attribute

Displays

Exclusion Reviewer

Blank, if expression is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
expression is excluded without enabling adding comments
at the time of exclusion.

Else, shows the value specified by the user.

Exclusion Time

Blank, if expression is not excluded.

Else, shows the date and time when the exclusion is
applied.

Exclusion User

Blank, if expression is not excluded.

Else, shows the login ID of the system on which the tool is
running.

Exclusion Rule Type

None if the expression is not excluded

Analysis Time if the expression is excluded during
analysis

Simulation Time if the expression is marked excluded
during simulation run

Analysis Ungradable if the expression is marked
analysis ungradable

Non excludable if the expression cannot be marked
excluded

Ungradable if the expression is marked ungradable during
simulation

Exp

The expression being evaluated

Expression Covered

Number of min term rows covered for the selected
expression

Expression Average Grade

Coverage grade for the selected expression

Expression Ignored

Number of expressions ignored

Expression Total

Number of min term rows

Expression Total Weighted
Coverage

Weighted coverage of the expression

Expression Total Weights

Weight associated with the expression
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Attribute

Displays

Expression Uncovered

Number of min term rows uncovered for the selected
expression

Source File Path of the source file
Index Unique identification number assigned to the expression
Is Active true if the expression is active during simulation run

false is the expression is inactive during simulation run

Source Start Line

Line number where the expression is defined

Name

Not applicable

Overall Covered

Number of min term rows covered for the selected
expression

Overall Average Grade

Coverage grade for the selected expression

Overall Ignored

Number of expressions ignored

Overall Total

Number of min term rows

Overall Total Weighted
Coverage

Weighted coverage of the expression

Overall Total Weights

Weight associated with the expression

Overall Uncovered

Number of min term rows uncovered for the selected
expression

UNR

F_UNR if the expression is fully unreachable
P_UNR if the expression is partially unreachable

E_UNR if the expression includes some min-terms that are
marked as unreachable, but all of these min-terms are
excluded

None if the expression is not marked unreachable

Overall UNR

Shows the number of min-term rows of the expression that
are marked as unreachable. Shows 0 if the min term is not
marked unreachable.
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A.3 Attributes Associated with Toggle Variables

Attribute

Displays

Code Covered

Number of signals covered for selected variable

Code Average Grade

Coverage grade for the selected toggle variable

Code Ignored

Number of toggle variables ignored

Code Total

Number of signals for selected variable

Code Total Weighted
Coverage

Weighted coverage of the toggle variable

Code Total Weights

Weight associated with the toggle variable

Code Uncovered

Number of uncovered signals of selected variable

Exclusion Comment

Blank, if variable is not excluded or if no comment is added
at the time of exclusion.

Else, shows the value specified by the user.

Exclusion Reviewer

Blank, if variable is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
the variable is excluded without enabling adding comments
at the time of exclusion.

Else, shows the value specified by the user.

Exclusion Time

Blank, if variable is not excluded.

Else, shows the date and time when the exclusion is
applied.

Exclusion User

Blank, if variable is not excluded.

Else, shows the login ID of the system on which the tool is
running.
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Attribute

Displays

Exclusion Rule Type

None if the variable is not excluded
Analysis Time if the variable is excluded during analysis

Simulation Time if the variable is marked excluded
during simulation run

Analysis Ungradable if the variable is marked analysis
ungradable

Non excludable if the variable cannot be marked
excluded

Ungradable if the variable is marked ungradable during
simulation

Source File

Path of the source file

Is Active

true if the variable is active during simulation run

false if the variable is inactive during simulation run

Source Start Line

Line number where the variable is defined

Name

Name of the variable

Kind

Kind of variable. It can have any of the following values:
B input—for input port signals

B inout— forinout port signals

B output —for output port signals

B internal— forinternal wires / regs

Using this attribute, you can filter the toggle variables based
on the variable type (input/inout/output/internal). In
addition, you can also generate reports based on a particular
type of variables.

Overall Covered

Number of signals covered for selected variable

Overall Average Grade

Coverage grade for the selected toggle variable

Overall Ignored

Number of toggle variables ignored

Overall Total

Number of signals for selected variable

Overall Total Weighted
Coverage

Weighted coverage of the toggle variable

February 2016
© 1999-2016

426 Product Version 15.20

All Rights Reserved.




Incisive Metrics Center User Guide

Attribute

Displays

Overall Total Weights

Weight associated with the toggle variable

Overall Uncovered

Number of uncovered signals of selected variable

Range

The range of the variable.

Toggle Covered

Number of signals covered for selected variable

Toggle Average Grade

Coverage grade for the selected toggle variable

Toggle Ignored

Number of toggle variables ignored

Toggle Total

Number of signals for selected variable

Toggle Total Weighted
Coverage

Weighted coverage of the toggle variable

Toggle Total Weights

Weight associated with the toggle variable

Toggle Uncovered

Number of uncovered signals of selected variable

UNR

F_UNR if the toggle variable is fully unreachable
P_UNR if the toggle variable is partially unreachable

E_UNR — If the toggle variable includes some toggle signals
that are marked as unreachable, but all of these signals are
excluded

None if the toggle variable is not marked unreachable

Overall UNR

Number of signals within the toggle variable that are marked
unreachable.

A.4 Attributes Associated with Toggle Signals

Attribute

Displays

Code Covered

1 if covered, O if uncovered

Code Average Grade

100% if covered, 0% is uncovered

Code Ignored

Number of toggle signals ignored

Code Total

Number of signals for selected variable

Code Total Weighted
Coverage

Weighted coverage of the toggle signal
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Attribute Displays

Code Total Weights Weight associated with the toggle signal

Code Uncovered 1 if uncovered, O if covered

Count Tx to One Number of times the signal rise (0->1) during simulation run
Count Tx to Zero Number of times signal fall (1->0) during simulation run
Exclusion Comment Blank, if signal is not excluded or if no comment is added at

the time of exclusion.
Else, shows the value specified by the user.

Exclusion Reviewer Blank, if signal is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
signal is excluded without enabling adding comments at the
time of exclusion.

Else, shows the value specified by the user.

Exclusion Time Blank, if signal is not excluded.

Else, shows the date and time when the exclusion is
applied.

Exclusion User Blank, if signal is not excluded.

Else, shows the login ID of the system on which the tool is
running.

Exclusion Rule Type None if the signal is not excluded
Analysis Time if the signal is excluded during analysis

Simulation Time if the signal is marked excluded during
simulation run

Analysis Ungradable if the signal is marked analysis
ungradable

Non excludable if the signal cannot be marked excluded

Ungradable if the signal is marked ungradable during
simulation

Is Active true if the signal is active during simulation run

false if the signal is inactive during simulation run

Name Name of the signal
Overall Covered 1 if covered, O if uncovered
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Attribute

Displays

Overall Average Grade

100% if covered, 0% is uncovered

Overall Ignored

Number of toggle signals ignored

Overall Total

Number of signals for selected variable

Overall Total Weighted
Coverage

Weighted coverage of the toggle signal

Overall Total Weights

Weight associated with the toggle signal

Overall Uncovered

1 if uncovered, O if covered

Score

Hit count of the signal

Status

Covered if the signal bits toggled through rise as well as fall
transitions at least once.

Not Covered if the signal bits did not toggle through both
rise as well as fall transitions at least once.

Toggle Covered

1 if covered, O if uncovered

Toggle Average Grade

100% if covered, 0% is uncovered

Toggle Ignored

Number of toggle signals ignored

Toggle Total

Number of signals for selected variable

Toggle Total Weighted
Coverage

Weighted coverage of the toggle signal

Toggle Total Weights

Weight associated with the toggle signal

Toggle Uncovered

1 if uncovered, O if covered

UNR

F_UNR if one or both (rise and fal1l) transitions are
marked as unreachable

E_UNR — If the toggle signal is excluded and marked as
unreachable

None if none of its transition is marked unreachable

Overall UNR 0 if none of its bits (fall or rise) are marked as unreachable
1 if at least one of its bits (fall or rise) are marked as
unreachable
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A.5 Attributes Associated with States

Attribute Displays
Encoding Encoding value of the state
Exclusion Comment Blank, if state is not excluded or if no comment is added at

the time of exclusion.
Else, shows the value specified by the user.

Exclusion Reviewer Blank, if state is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
state is excluded without enabling adding comments at the
time of exclusion.

Else, shows the value specified by the user.

Exclusion Time Blank, if state is not excluded.
Else, shows the date and time when the exclusion is
applied.

Exclusion User Blank, if state is not excluded.

Else, shows the login ID of the system on which the tool is
running.

Exclusion Rule Type None if the state is not excluded

Analysis Smart if the state is smart excluded during
analysis

Analysis Smart Indirect if the state got excluded
indirectly due to a Exclude Smart action

Analysis Time if the state is excluded during analysis

Simulation Time if the state is marked excluded during
simulation run

Analysis Ungradable if the state is marked analysis
ungradable

Non excludable if the state cannot be marked excluded

Ungradable if the state is marked ungradable during
simulation

FSM Covered 1 if covered, O if uncovered
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Attribute Displays

FSM Average Grade 100% if covered, 0% is uncovered
FSM Ignored Number of states ignored

FSM Total Total number of states

FSM Total Weighted
Coverage

Weighted coverage of the state

FSM Total Weights

Weight associated with the state

FSM Uncovered

1 if uncovered, O if covered

Source File

Path of the source file

Is Active

true if the state is active during simulation run
false is the state is inactive during simulation run

Is Reset State

true if the state is a reset state
false if the state is not a reset state

Source Start Line

Line number where the state is defined

Name

Name of the state

Overall Covered

1 if covered, O if uncovered

Overall Average Grade

100% if covered, 0% is uncovered

Overall Ignored

Number of states ignored

Overall Total

Total number of states

Overall Total Weighted
Coverage

Weighted coverage of the state

Overall Total Weights

Weight associated with the state

Overall Uncovered

1 if uncovered, O if covered

Reset Count

Reset count of the state

Score

Visit count of the state

State Covered

1 if covered, O if uncovered

State Average Grade

100% if covered, 0% is uncovered

State Ignored

Number of states ignored

State Total Total number of states
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Attribute

Displays

State Total Weighted
Coverage

Weighted coverage of the state

State Total Weights

Weight associated with the state

State Uncovered

1 if uncovered, O if covered

Status

Covered if the state is covered during simulation run

Not Covered if the state is uncovered during simulation
run

A.6 Attributes Associated with Transitions

Attribute

Displays

Exclusion Comment

Blank, if transition is not excluded or if no comment is added
at the time of exclusion.

Else, shows the value specified by the user.

Exclusion Reviewer

Blank, if transition is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
transition is excluded without enabling adding comments at
the time of exclusion.

Else, shows the value specified by the user.

Exclusion Time

Blank, if transition is not excluded.

Else, shows the date and time when the exclusion is
applied.

Exclusion User

Blank, if transition is not excluded.

Else, shows the login ID of the system on which the tool is
running.
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Attribute

Displays

Exclusion Rule Type

None if the transition is not excluded

Analysis Smart if the transition is smart excluded during
analysis

Analysis Smart Indirect if the transition got excluded
indirectly due to a Exclude Smart action

Analysis Time if the transition is excluded during
analysis

Simulation Time if the transition is marked excluded
during simulation run

Analysis Ungradable if the transition is marked analysis
ungradable

Non excludable if the transition cannot be marked
excluded

Ungradable if the transition is marked ungradable during
simulation

FSM Covered

1 if covered, O if uncovered

FSM Average Grade

100% if covered, 0% is uncovered

FSM Ignored

Number of transitions ignored

FSM Total

Total number of transitions

FSM Total Weighted
Coverage

Weighted coverage of the transition

FSM Total Weights

Weight associated with the transition

FSM Uncovered

1 if uncovered, O if covered

From State File

Path of the source file

From State Line

110

From State Name

Name of the from state

Index Transition identifier number
Is Active true if the transition is active during simulation run

false is the transition is inactive during simulation run
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Attribute

Displays

Is Reset Trans

true if the transition is the reset transition

false is the transition is not the reset transition

Name

Not applicable

Overall Covered

1 if covered, O if uncovered

Overall Average Grade

100% if covered, 0% is uncovered

Overall Ignored

Number of transitions ignored

Overall Total

Total number of transitions

Overall Total Weighted
Coverage

Weighted coverage of the transition

Overall Total Weights

Weight associated with the transition

Overall Uncovered

1 if uncovered, 0 if covered

Score Visit count of the transition
Status Covered if the transition is visited even once

Not Covered if the transition is not visited even once
To State File Path of the source file

To State Line

Line number of the To State

To State Name

Name of the To State

Transition Covered

1 if covered, O if uncovered

Transition Average Grade | 100% if covered, 0% is uncovered

Transition Ignored

Number of transitions ignored

Coverage

Transition Total Weighted Total number of transitions

Transition Total Weights

Weighted coverage of the transition

Transition Total

Weight associated with the transition

Transition Uncovered

1 if uncovered, 0 if covered
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A.7 Attributes Associated with Assertions

Attribute

Displays

Assertion Covered

0 is the assertion is not covered during simulation run
1 if the assertion is covered during simulation run

Assertion Average Grade

100% if covered, 0% is uncovered

Assertion Ignored

Number of assertions ignored

Assertion Total

Total number of assertions

Assertion Total Weighted
Coverage

Weighted coverage of the assertion

Assertion Total Weights

Weight associated with the assertion

Assertion Uncovered

1 if uncovered, O if covered

Enclosing Entity

Hierarchical name of the entity in which assertion is defined

Exclusion Comment

Blank, if assertion is not excluded or if no comment is added
at the time of exclusion.

Else, shows the value specified by the user.

Exclusion Reviewer

Blank, if assertion is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
assertion is excluded without enabling adding comments at
the time of exclusion.

Else, shows the value specified by the user.

Exclusion Time

Blank, if assertion is not excluded.

Else, shows the date and time when the exclusion is
applied.

Exclusion User

Blank, if assertion is not excluded.

Else, shows the login ID of the system on which the tool is
running.
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Attribute Displays

Exclusion Rule Type None if the assertion is not excluded

Analysis Time if the assertion is excluded during
analysis

Simulation Time if the assertion is marked excluded
during simulation run

Analysis Ungradable if the assertion is marked analysis

ungradable
Non excludable if the assertion cannot be marked
excluded
Ungradable if the assertion is marked ungradable during
simulation
Failed Count Number of times the assertion failed
Source File Path of source file
Finished Count Number of times the assertion finished successfully
Vacuous Count If the -abvrecordvacuous switch is used at the time of

simulation run, then it shows the number of times the
assertion was vacuous pass but never finished.

If the —abvrecordvacuous switch is not used at
simulation, then it shows n/a.

Disabled Count If the —abvrecordvacuous switch is used at the time of
simulation run, then it shows the number of times the
assertion transitioned to the disabled state but never
finished.

If the -abvrecordvacuous switch is not used at
simulation, then it shows n/a.

Attempt Count If the —abvrecordvacuous switch is used at the time of
simulation run, then it shows the number of times the
assertion was attempted.

If the —abvrecordvacuous switch is not used at
simulation, then it shows n/a.

Functional Covered 0 is the assertion is not covered during simulation run

1 if the assertion is covered during simulation run

Functional Average Grade |100% if covered, 0% is uncovered
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Attribute

Displays

Functional Ignored

Number of assertions ignored

Functional Total

Total number of assertions

Functional Total Weighted
Coverage

Weighted coverage of the assertion

Functional Total Weights

Weight associated with the assertion

Functional Uncovered

1 if uncovered, O if covered

Is Active

true if the assertion is active during simulation run

false is the assertion is inactive during simulation run

Source Line

Line number where the assertion is defined

Status

Passed if the assertion finished without failure at least once,
and never failed.

Failed if the assertion finished with failure at least once.

Other if the assertion never finished.

Note: If the -abvrecordvacuous switch is used at the time
of simulation run, then following values can also show:

B Vacuous if the assertion was vacuous pass at least
once but never finished.

B Disabled if the assertion transitioned to the disabled
state at least once but never finished.

B Attemptedifthe assertion was attempted at least once
but never finished.

B Not Attempted if the assertion was not attempted all.

Name

Name of the assertion

Overall Covered

0 is the assertion is not covered during simulation run

1 if the assertion is covered during simulation run

Overall Average Grade

100% if covered, 0% is uncovered

Overall Ignored

Number of assertions ignored

Overall Total Total number of assertions
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Attribute

Displays

Overall Total Weighted
Coverage

Weighted coverage of the assertion

Overall Total Weights

Weight associated with the assertion

Overall Uncovered

1 if uncovered, 0 if covered

Proof Bound

It is the value set by the user (or propagated from a parent
port/section) for the assertion.

Actual Proof Bound

It is the actual bound used for proving the assertion. It is the
bound of a formal property with bounded proof status in the
formal environment.

Formal Total

Total number of formal assertions.

Formal Status Grade

100% if assertion is covered by the formal run, else 0%.

Formal Status

Proved if the assertion is proved.
Failed if the assertion finished with failure at least once.

Other if the assertion never finished.

Formal Proved Count

1 if the assertion is Proved, else 0.

Formal Proved

1.0 if the assertion is Proved, else 0.0.

Formal Passed Count

1 if the assertion is passed, else 0.

Formal Other

1.0 if the assertion status is Other, else 0.0.

Formal Finished Count

1 if the assertion is finished successfully, else 0.

Formal Failed Count

1 if the assertion is failed, else 0.

Formal Failed

1.0 if the assertion is failed, else 0.0.

Formal Covered

0 if the assertion is not covered by formal run
1 if the formal assertion is covered by formal run

Formal Cover Failed Count

1 if the assertion was marked unreachable by formal run,
else 0.

Formal Average Grade

100% if covered, 0% is uncovered.
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Attribute

Displays

UNR

F_UNR if the assertion is fully unreachable

P_UNR if the assertion is partially unreachable

E_UNR if the assertion is unreachable and marked excluded
None if the assertion is not marked unreachable

A.8 Attributes Associated with Cover Bins

Attribute Displays
Atleast Value of the at_least option
Cover ltem Hierarchical name of the cover item in which the bin is

defined

CoverGroup Covered

1 if covered, O if uncovered

CoverGroup Average Grade

100% if covered, 0% is uncovered

CoverGroup Ignored

1 if ignored, 0O if not ignored

CoverGroup Total

Total number of covergroups

CoverGroup Total Weighted
Coverage

Weighted coverage of the cover bin

CoverGroup Total Weights

Weight associated with the cover bin

CoverGroup Uncovered

1 if uncovered, O if covered

Exclusion Comment

Blank, if bin is not excluded or if no comment is added at the
time of exclusion.

Else, shows the value specified by the user.

Exclusion Reviewer

Blank, if bin is not excluded.

Unknown, if nothing is specified at the time of exclusion or if
bin is excluded without enabling adding comments at the
time of exclusion.

Else, shows the value specified by the user.
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Attribute Displays

Exclusion Time Blank, if bin is not excluded.
Else, shows the date and time when the exclusion is
applied.

Exclusion User Blank, if bin is not excluded.
Else, shows the login ID of the system on which the tool is
running.

Exclusion Rule Type None if the bin is not excluded

Analysis Smart if the bin is smart excluded during
analysis

Analysis Smart Indirect if the bin got excluded
indirectly due to a Exclude Smart action

Analysis Time if the bin is excluded during analysis

Simulation Time if the bin is marked excluded during
simulation run

Analysis Ungradable if the bin is marked analysis
ungradable

Non excludable if the bin cannot be marked excluded

Ungradable if the bin is marked ungradable during

simulation
Source File Path of the source file
Functional Covered 1 if covered, O if uncovered

Functional Average Grade |100% if covered, 0% is uncovered

Functional Ignored 1 if ignored, 0 if not ignored

Functional Total Total number of covergroups

Functional Total Weighted | Weighted coverage of the cover bin
Coverage

Functional Total Weights Weight associated with the cover bin

Functional Uncovered 1 if uncovered, 0 if covered

Is Active true if the bin is active during simulation run

false is the bin is inactive during simulation run

Score Hit count of the cover bin
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Attribute

Displays

Source Start Line

Line number on which the bin is defined

Name

Name of the bin

Overall Covered

1 if covered, O if uncovered

Overall Average Grade

100% if covered, 0% is uncovered

Overall Ignored

1 if ignored, 0O if not ignored

Overall Total

Total number of covergroups

Overall Total Weighted
Coverage

Weighted coverage of the cover bin

Overall Total Weights

Weight associated with the cover bin

Overall Uncovered

1 if uncovered, 0 if covered

A.9 Attributes Associated with Instances and Types

The attributes related to block, expressions, signals, assertions, and covergroups also show
when you select an instance or a type on the summary page. These are already discussed
in above sections. In addition to the attributes discussed in above sections, a few more

attributes are shown when you select an instance or a type. This section will discuss only the
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attributes that are related to instances and types and the ones that are not discussed in above
sections.

Attribute Displays

Assertion Status Grade Is the total percentage of passed assertions out of all
assertions, which is calculated as
<TotalPassedAssertions> / <AssertionTotal> *
100

where

B TotalPassedAssertions is the total number of
assertions that finished without failure at least once, and
never failed.

B AssertionTotal is the total number of assertions,
which is the sum of TotalPassedAssertions,
TotalFailedAssertions, and OtherAssertions.

Note: OtherAssertions is the total number of
assertions that never finished and is calculated as
[AssertionTotal - (TotalPassedAssertions
+ TotalFailedAssertions) ]

Full Path The complete path of the selected instance.

This attribute applies only to instances.

Is Instantiated This attribute applies only to types.
true if the selected item is a class and is instantiated.
false if the selected item is a class and is not instantiated.

Not applicable if the selected item is a type and not a
class.

Language Is the language of the underlying source code, for example,
Verilog, VHDL, e.
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Attribute

Displays

Assertion Local Status
Grade

Is the total percentage of local passed assertions out of all
assertions, which is calculated as
<TotallLocalPassedAssertions> /
<AssertionLocalTotal> * 100

where

B TotallocalPassedAssertions is the total number
of local assertions that finished without failure at least
once, and never failed.

B AssertionLocalTotal is the total number of local
assertions, which is the sum of
TotalLocalPassedAssertions,
TotallLocalFailedAssertions, and
LocalOtherAssertions.

Note: LocalOtherAssertions is the total number of
local assertions that never finished and is calculated as
[AssertionLocalTotal -
(TotalLocalPassedAssertions +
TotalLocalFailedAssertions) ]

Overall Covered Grade

Overall covered grade of the type or instance.

Overall Local Covered

Total number of local covered items.

Overall Local Grade

Overall covered grade of the type or instance.

Overall Local Ignored

Total number of local ignored items.

Overall Local Total

Total number of local coverage items.

Overall Local Total Weighted
Coverage

Weighted coverage of the type or instance.

Overall Local Total Weights

Weight associated with the type or instance.

Overall Local UNR

Number of local unreachable items/ All local entities

Note: Here, all entities include code coverage only.

Overall UNR

Number of cumulative unreachable items/ All cumulative
entities

Note: Here, all entities include code coverage only.

Overall Local Uncovered

Total number of local uncovered items.
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Attribute

Displays

Assertion Failed

Number of non excluded assertions in sub-hierarchy with
Failed status.

Assertion Local Failed

Number of non excluded local assertions with Failed
status.

Assertion Local Passed

Number of non excluded local assertions with Passed
status.

Assertion Passed

Number of non excluded assertions in sub-hierarchy with
Passed status.

Assertion Local Other

Number of non excluded local assertions with Other status.

Assertion Other

Number of non excluded assertions in sub-hierarchy with
Other status.

Formal Uncovered

It is the total number of uncovered formal assertions.

Formal Total

It is the total number of formal assertions.

Formal Status Grade

Is the total percentage of proved formal assertions out of all
formal assertions. The Formal Status Grade is presented
inthe Assertion table (in relevant views) as a status bar with
following colors:

m Green —for Proved assert properties
B Red —for Failed assert properties

m Gray — for Other assert properties

The value Proved can be controlled by using the Check
Must Trace configuration option. For more details, see

Configuring Formal Analysis Options on page 84.

Formal Proved

It is the number of formal assertions with status Proved.

Formal Other

It is the number of formal assertions with status Other.

Formal Failed

It is the number of formal assertions with status Failed.

Formal Total

It is the total number of formal properties that affect the
formal grade (unexcluded assert / cover properties). It does
not include properties which do not affect the formal grade
(assume properties).

Formal Covered

It is the number of formal covered assertions (It can be
assertions with status Other or Proved).
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Attribute

Displays

Formal Average Grade

It is the calculated as:
Formal Covered / Formal Total

Type File

Is the complete path of the file in which the module (type) of
the selected instance is defined.

This attribute applies only to instances.

Type Line

Is the line number on which the module (type) of the
selected instance is defined.

This attribute applies only to instances.

Type Name

Is the name of the module (type) of the selected instance.
This attribute applies only to instances.

Exclusion Rule Type

None if the instance or type is not excluded

Analysis Ungradable if the instance or type is marked
analysis ungradable

Analysis Time if the instance or type is excluded during
analysis

Simulation Time if the instance or type is marked
excluded during simulation run

Non excludable if the instance or type cannot be marked
excluded.

Ungradable if the instance or type is marked ungradable
during simulation

Dirty children forthe parent of the instance or type with
invalid marking.

Dirty Self for the instance or type with invalid marking

UNR

F_UNR if all of the instance/module entities are marked as
unreachable (blocks/expressions/toggles/assertions).

P_UNR if some of the instance/module entities are marked
as unreachable.

E_UNR if some of the instance/module entities are marked
as unreachable, but all of these entities are excluded.

None if none of the instance/module entities are marked as
unreachable.
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Known Gaps and Differences

In this release, IMC will not replace ICCR and the Specman coverage GUI. There are a few
gaps that will be addressed over releases. Once the key gaps are addressed, Cadence plans
to completely replace ICCR and the Specman coverage GUI.

This chapter discusses:

m Known Gaps in IMC in Comparison with ICCR

®m Known Gaps in IMC in Comparison with the Specman Coverage GUI

m Differences from ICCR Functionality
Note: Currently, there are no automated batch command scripts to migrate to IMC.

B.1 Known Gaps in IMC in Comparison with ICCR

m IMC does not support GUI invocation from the batch mode.

m IMC does not support loading of multiple runs (in batch as well as GUI mode). ICCR
supports loading multiple runs that share the same model.

m IMC does not support merging and reporting of Technology Independent Contribution
(TIC) generated by Incisive.

B.2 Known Gaps in IMC in Comparison with the
Specman Coverage GUI

m IMC does not support switching between simulation and analysis. In the Specman
coverage GUI, you can load the e code, and analyze the coverage model simultaneously,
along with code development. In IMC, the coverage model is available for analysis only
after simulation run.

m IMC does not support loading multiple runs. You need to merge runs (in the batch mode)
and then load the merged run to achieve overall coverage.
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m IMC does not support ranking in GUI mode.

m IMC does not show details related to contribution of elements in the tests. In the
Specman coverage GUI, you can view the contributing runs for each element.

/ Important

At this time, features such as merging and ranking, are supported only in the batch
mode of IMC.

B.3 Differences from ICCR Functionality

This section describes the key differences between IMC and ICCR.

Table B-1 Loading and Listing Runs

ICCR IMC

Supports loading multiple tests. Does not support loading multiple runs.
Supports listing all loaded tests using the | Supports listing the currently loaded run
list_coverage_file command. using the show command.

Supports unloading all loaded tests using |Supports unloading the loaded run with the
the reset_coverage command. unload command.

Supports listing modules/instances with Supports listing types/instances with
enabled coverage types using the enabled coverage types using the report
list_coverage command. -list command.

Supports listing all modules or entities in Supports listing all types along with enabled
the design using the 1ist_modules or the |coverage types using the report -list -
list_design_entities command. type command.

Supports listing all instances in the design |Supports listing all instances along with
using the 1ist_instances command. enabled coverage types using the report
-1list command.

Supports listing all FSMs in the design Supports listing types or instances in which
using the 1ist_fsms command. FSMs are scored using the report -list
-metrics fsm command.
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Note: By default, ICCR is launched as an analysis tool from Enterprise Manager. To launch
IMC from Enterprise Manager, see Invoking IMC in the Incisive Enterprise Manager

Analyzing Metrics guide.

Table B-2 Reporting

ICCR

IMC

Supports summary report using the
report_summary command.

Supports summary report using the report
-summary command.

However, currently, does not allow you to
disable printing of covergroup options.

Supports detailed report using the
report_detail command.

Supports detailed report using the report
-detail command. However, currently,
does not allow you to:

m Disable printing of covergroup options.

m Enable listing of consecutive covergroup
bins in separate rows.

Note: You may see a difference in the overall
coverage number and cumulative overall
coverage number in the detailed report of
IMC as compared to ICCR. The numbers
generated by IMC match with the ICCR
HTML report.

Prints indices in the detailed report only if
explicitly turned on using the indices
command.

By default, prints indices in the detailed
report.

Does not generate indices for sub-
expressions in an expression coverage
detailed report.

Generates indices for all sub-expressions.

Generate blocks are not listed separately in
a module-based report or in the Module list
shown in the Code/Data tab page of the
GUI. The coverage of generate blocks is
rolled-up to the parent when calculating the
self/cumulative coverage of the module.

Generate blocks are listed separately in a
type-based report or below the Types node
in the Verification Hierarchy pane of the
GUI. Therefore, coverage of generate blocks
is not rolled-up to the parent type when
calculating coverage grade of the type that
includes generate blocks.
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ICCR

IMC

Supports tabular summary report using the
report_tabular_summary command.

Does not support the tabular summary
report.

Supports block-annotated source report
using the
report_block_annotated_source
command.

Does not support the block-annotated
source report.

Supports HTML report using the
report_html command.

Supports HTML report using the
report -html command.

Allows deselecting coverage types for the
specified instance or module/design entity
in currently loaded tests using the
deselect_coverage command

Currently, not supported.

Supports selecting coverage types for the
specified instance or module/design entity
(previously deselected using the
deselect_coverage command) in the
currently loaded tests using the
select_coverage command

Currently, not supported.

Supports launching of GUI from iccr
prompt using the view_graphics
command.

Currently, not supported.

Table B-3 Merging

ICCR IMC

Supports merging as a three-step process: |Supports merging as a two-step process:

B Setthe DUT for merge using the B Set the merge configuration, such as
set_dut_modules command DUT, instances, and mode of merge
(optional). using the merge_config command

. . . (optional).

B Specify the merge behavior using the

set_merge command (optional). B Merge the runs using the merge
. command.

B Merge the tests using the merge
command.
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ICCR

IMC

Merge conflict items are show in detailed
report.

Currently, merge conflict items are not shown
in IMC reports.

Table B-4 Ranking

ICCR

IMC

Ranks the tests using the test_order
command.

Supports ranking as a two-step process:

B Set the ranking configuration using the
rank_config command (optional).
B Rank the runs using the rank

command.

Supports identifying recent test
enhancements using the difference
command.

Does not support identifying recent test
enhancements.

Supports identifying duplicates across tests
using the intersection command.

Does not support identifying duplicates
across tests.

Supports generating cumulative numbers
from tests using the union command.

Does not support generating cumulative
numbers.

Table B-5 Marking

ICCR

IMC

Supports marking a particular block or
expression using the mark command.

Note: ICCR supports marking of only
blocks and expressions.

Supports refinement of all metric types and
coverage items using the exclude
command.

Supports unmarking the marked items using
the undo_mark command.

Supports un-excluding the excluded items
using the unexclude command.

Supports saving applied marks for reuse
later using the save_icf command.

Supports saving refinements using the save
-refinement command.
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ICCR IMC

The marks applied using the mark/ The refinements applied using the exclude/
undo_mark command or using the ICCR |unexclude command or IMC GUI are not
GUI are saved in form of exact commands in [saved in form of exact commands in the

the ICCR configuration file. VRefine file. Instead, they are saved as
exclusion rules. These rules are different
from batch-mode exclude and unexclude
commands.

Supports loading of saved marks using the |Supports loading the refinements file using
load_icf command. the load -refinement command.

Note: IMC provides a command (convert_icf) using which you can convert an ICCR
Configuration File (ICF) into an IMC exclude file. For more details, see Converting an ICF to
an IMC Exclude File on page 232.
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