EDA322 Digital konstruktion

Ovningar
Ovning 9.3
Ovning 9.3 Present Next state Output
state W,oW,
00 01 10 11 z
Vi har en A A¥* B C - 0
flodestabell och B D B* - - 0
skall minimera g 1;)* - CF* - g
denna E G = - - 5
- F M - F* - 0
Vi Ios'er ] G o m ; - 5
uppgiften pa H i o _ _ 0
tva olika satt 1 A _ * _ 1
J J* K L - 0
K A K* B B 1
L A - L* - 1
M M* N 5} - 0
N A N* - - 1
O A - o* - 1
P p* R S - 0
R T R* - - 0
S A - S* - 1
T T* U \ - 0
U A U* - - 1
Vv A - Vi - 1
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Ovning 9.3 Presen Next state Output
t state W,oW,
P, 00 01 10 11 z
Vi borjar med 1 A A* B C - 0
att dela upp 1 B D B* - - 0
efter utsignal 1 c P - c* - 0
1 D D* E F - 0
1 E G E* - - 0
1 F M - F* - 0
1 G G* H 1 - 0
1 H J H* - - 0
2 1 A - I* - 1
1 J J* K L - 0
2 K A K* - - 1
2 L A - L* - 1
1 M M* N (6] - 0
2 N A N* - - 1
2 (0] A - o* - 1
1 P p* R S - 0
1 R T R* - - 0
2 S A - S* - 1
1 T T* U \ - 0
2 U A U* - - 1
2 \ A - V* - 1
Ovning 9.3 Present Next state Output
state W,W,
P, 00 01 10 11 z
Vi sorterar efter 1 A A* B C - 0
P, 1 B D B* - - 0
1 C P - C* - 0
1 D D* E F - 0
1 E G E* - - 0
1 F M - F* - 0
1 G G* H 1 - 0
1 H J H* - - 0
1 J J* K L - 0
1 M M* N O - 0
1 P P* R S - 0
1 R T R* - - 0
1 T T* U \ - 0
2 1 A - I* - 1
2 K A K* - - 1
2 L A - L* - 1
2 N A N* - - 1
2 (0] A - O* - 1
2 S A - S* - 1
2 U A U* - - 1
2 \ A - V* - 1
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Ovning 9.3 Present Next state Output
state WoW,

P, | P, 00 01 10 11 z

Vi sorterar efter 1]1 A A* B C - 0
uppbyggnad. 2 11 B D B* - - 0
Att don’t care ? i g ]; E CF* - 8
tillstand ar i 1 B a = - - 0
samma 3|1 F M - F* - 0
position, att 111 G G* H 1 B 0
stabila tillstand 211 H J H* - - 0
irisamma [ J J* K L - 0
position och att 111 M M* N 0 - 0
utsignalen &r i P L R S - 0
2 1 R T R* - - 0

den samma I T T U % N 0
4 2 1 A - I* - 1

5 2 K A K* - - 1

4 2 L A - L* - 1

5 2 N A N* - - 1

4 2 O A - O* - 1

4 2 S A - S* - 1

5 2 18] A U* - - 1

4 2 \ A - V* - 1

Ovning 9.3 Presen Next state Output
t state W,W,

P,| P, | P, 00 | 01 10 11 z

Vi sorterar om. 1l1]1 A A* B C - 0
1 1 1 D D* E F - 0

2 1 1 G G* H 1 - 0

Videlar nuini 31111 J T* K L - 0
grupper dar 3 1 1 M M* N (6] - 0
efterféljande 21 1]1 P p* R S - 0
tillstdnd ligger i =N L U Y . 0
412 1 B D B* - - 0

samma grupp 21211 E G E N ; 0
412 1 H J H* - - 0

412 1 R T R* - - 0

513 1 C P C* - 0

5131 F M - F* - 0

61412 1 A - I* - 1

61412 L A - L* - 1

61412 (6] A - O* - 1

61412 S A - S* - 1

61412 \ A - V* - 1

715102 K A | K* - - 1

71512 N A N* - - 1

71512 U A U* - - 1
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Ovning 9.3 Prese Next state Outpu
nt W,oW, t
Ps|P,|P;|P,|P,|state | 0O [ 01 | 10 | 11 z
Visorterar om [HEN R A A* | B C - 0
igen. 2111l o[ E|F | - 0
31212111 G G* H 1 - 0
312121111 P pP* R S - 0
Vi delar ater in 213131111 7 T | K | L . 0
i grupper dar 4131311 M [M*| N | O - 0
efterféljande 4343111t T T U V- 0
tillstand ligger i S14j4f2f1| B D | B*| - . 0
615141211 E G E* - - 0
Samma grupp 71614211 0 | J |0 - | - 0
716141211 R T R* - - 0
S1715]131]1 C P - C* - 0
918)5]3]1 F M - F* - 0
1096 ]4]2 1 A - I* - 1
10916 ]4]2 L A - L* - 1
1096 ]4]2 O A - O* - 1
10916(14]2 S A - S* - 1
10J9)614]2 \ A - V* - 1
11j1oy 741512 K A K* - - 1
110y 71512 N A N* - - 1
1110y 71512 U A U* - - 1

Ovning 9.3 Prese Next state Outpu
nt W,W, t
. Ps| Ps | P, |P;|P,|P,|state| 00 [ 01 [ 10 | 11 z
Ater igen 111111} A JA*| B | C - 0
sorterar vi om 212 1t Jirytj1) b Jp*| E | F | - 0
313 2 121111 G G* | H I - 0
313 2 [2111]1 P P* R S - 0
Vi delar ater in alal3 13011l 3J 7 K | L N 0
i grupper dar 4143 |3]1]1] M |M*| N|O| - 0
efterféljande 44133yt TIT™TIU V-] 0
tillstand ligger i S5 1 41412111 B D |B* | - - 0
6| 6 5141211 E G | E* - - 0
samma grupp 71716141211 5 |27 0] -] -1 o
717 6 [4]12]1 R T R* - - 0
8| 8 7 151311 C P - C* - 0
Resultatet blir olol s |sl3l1] F M| - | F*]| - 0
det samma och 10010 9 |6]14]2 1 A - I* - 1
vi kommer inte loy1o) 9 jej4y2) L A | - |L*| - !
Iéngre 10010 9 Jo6]4]2 O A - o* - 1
10010 9 J6]4]12 S A - S* - 1
10010 9 J6]4]2 \Y A - V* - 1
1mpimnjfiof71s1]2 K A | K* - - 1
1mpimjfiof715si]2 N A | N* - - 1
1mpimjiof71s51]2 U A | U* - - 1
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Ovning 9.3
Vigor en Present Next state Output
reducerad state WoWy
tabell d&r vi slar 00 o1 10 1 z
. . o * -
ihop tillstand A A B ¢ 0
B D B* - - 0
.. C G - C* - 0
Vi rlta.rr ett'samman- D D* E F . 0
slagningsdiagram E G E* 3 3 0
(merging diagram) F J - B - 0
dar vi ser vilka G G* H 1 - 0
tillstand vi kan sla H J H* - - 0
ihop utan att de I A . 1 - 1
k i konflik s . s
ommer i konflikt K A K . . 1
.. . Present Next state Output
Ovnlng 9.3 state Wy
00 01 10 11 z
A A* B C - 0
B D B* - - 0
© G - C* - 0
R D D* E F - 0
Vi kan sla ihop paren E G E* = 2 0
E J - F* - 0
C-E, F-H samt I-K G G H 1 . 0
H J H* - - 0
1 A - I* - 1
J J* K 1 - 0
K A K* - - 1
A c b)
[ ] [ ]
\
K
Q\\
B, 5
3 H G
. i & ®
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Ovning 9.3

Vi slar ihop tillstdnden och far den

°>

=

ow

w I H G
minimerade tabellen ¢t
Present Next state Output
state W,W,
00 01 10 11 z
A A* B C - 0
B D B* - - 0
C G C* C* - 0
D D* C F - 0
F J H* F* - 0
G G* H 1 - 0
1 A I* I* - 1
J J* 1 1 - 0
. . . . ° Present Next state Output
Ovning 9.3 Vi stdller upp en tabell pa samma state W,
. " 00 01 10 11 7
satt som for de synkrona N T - 0
. o . B D B* B 0
tillstdndsmaskinerna c r - c 0
B D* E F
E G E* -
C F M - F*
G G* H 1
D H ] H* -
1 A N G
E 7 T K L
K A K* -
F L A - L* 1
G M M* N ) 0
N A N* -
H Y - o
P* R S
! T R* -
A - S*
! T T* U N
K U A U* - 1
V A - V* 1
L
M
N
o
P
R
S
=
U
\
A B C D E J K M (o} P R S T u
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. . . . . Present Next state Output
Ovning 9.3 Vi dimmar de kombinationer som state o
. ° o . ° 00 01 10 11 Z
inte gar att sld ihop pa grund av ~ 1 A~ [ b - 0
B D B* - - 0
olika utsignaler C P - & - 0
D* E F -
B E G E* - B
C F M - F* -
G G* H 1 -
D H ] H* - -
1 A - I* -
E J J* K L - 0
F K A K* . s T
L A - L* - 1
G M M* N [ - 0
N A N* - -
H (o) A - O* -
P P* R S -
! R T R* - »
] S A - S* - 1
T T* U - 0
K U A U* N N T
vV A - V* - 1
L
M
N
o
P
R
S
-
U
\
A B C D E F G H J M (o} P R S T U
. . . pes . e . Present Next state Output
Ovning 9.3 Vi lagger in de efterféljande till- state o,
o o o o . 00 01 10 11 2z
stand som ocksa maste slas ihop ~ T~ [ = - 0
B D B* - - 0
B |AD C P - C* - 0
D* E F -
c AP |DP E G T N N
DIBE |BE |Dp F M - F* -
CF CF G G* H 1 -
ElAG [DG |GP D,G H J H* - -
B.E 1 A - 1* -
F | AM DM M.P DM GM J J* K L -
CF K A K* - -
G [BH DG | GP EH EH GM L A B L* - 1
CI B.H Cl E.1 E1 M M* N [0 - 0
HIAT D.J TP D.J G.J M G,J N A N* n N
B.H EH A Z o N
I P* R S -
TIBK [DJ 1P [EK |G [iM [iL |1J T R* - -
cL Bk |cL |FrL |EK |FL HEK A - S -
K T T* U N -
U A U* - - 1
L v A _ v+ _ 1
M| BN DM M.P EN GM F.O HN M KN
C.0 BN C.0 F.O EN 1O HN LO
N
o
P | BR D,P [ ER G.P MP |[HR |JP KR N.R
CS B.R ES E.R ES LS H.R LS 0.8
RIAT D.T P.T DT G.T MT |GT |JT 1T M,T P.T
B.R E.R H.R K.R N.R
S
T|BU D,T P,T E,U G,T M,T H,U 1T KU N,U RU R,U
C.V. B.U C.V. F.V E.U F.V LV H,U LV o,V S,V
u
\
A B C D E F G H J M (o} P R S T U
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— — —
.. . .. . o .. Present Next state ‘Output
Ovning 9.3 Vi dimmar de évergangar som ar state o,
o . . 00 01 10 11 z
lasta av andra dimningar ~ 1 ~ [ & T - 0
B D B* - . 0
B | AD C 3 - [ . 0
P | DpP D £ F =
cl : E G ¥ - 5
DIBE |BE |DP P M - L -
CF CF S G* H ! -
E [AG D,G G,P D,G H ] H* - -
B.E T A - " .
F|AM |[DM [MP |DM |GM 7 T K T . 0
CF K A K* - . 1
G|BHE |[pG |GP [EH |EH |GM T A - & . 1
C.p B.H C.1 F.I F.Il M M* N 0 N 0
HfAr |[pJ [P [DJ |GJ |IM | GJ N A N~ B -
B.H EH [5) A - o~ -
| P P* R S -
T [BK [DJ [P [EK [GJ [IM [iL [3J R T R* - -
cL [BK |cL |RL |EK |FL HK S A - s - 1
X T T* U v - 0
U A U* - B 1
L vV A - V* N 1
M|BN [DM [MP |EN |GM [FO |HN |IM KN
co |BN |co |Fro [EN 10 |HN LO
N
(]
p|BR |[DP |CS [ER |GP |MP |[HR [P KR NE
cS |BR ES |ER |ES [1s |HR LS 0s
R[AT |DT |PT |DT |[GT |MT |GT [&T 1T MT P.T
B.R ER HR KR NR
S
T[BU |[DT [PT |EU |GT |MT [HU [JT K.U N.U RU |RU
cv [BU |cv |kv [Eu |EV |V |HU LV oV SV
u
\
A B C D E F G H J K L M N (0] P R T U
o . e . Present Next state Output
Ovning 9.3 Vi kor ett varv till state W,
00 01 10 11 z
A A B C - 0
B D B* - . 0
B | AD C P - c* . 0
P | DpP D £ i —
(&) B8 2 E G * , 5
p|BE |BE [Dp F M , T 5
CF CF S G* H ! -
EJAG |[DG [GP [DG H J H* - -
BE i A - = 5
F[AM [DM [MP |DM |GM 7 i K L -
CF K A K* - -
G|BH |DG |GP |EH |EH |GM T A - [ . 1
cl_|BH [cr |FRI FI M M* N 0 - 0
HlaT [pa [ip [Dr [GI |IM | GJ N A G 5 5
BH EH A 5 o -
| P* R S N
7 [BK [DJ [P [EK [GJ [imM [iL [1J T R* - 5
cL [BK |cL |RL |EK |FL HK A - B -
X T T* U V. -
U A U* - . 1
L v A - v . 1
M|BN [DM [MP |EN |GM |FO |HN |IM KN
co |BN |co |Fo [EN 10 |HN LO
N
o
p|BR [DP [CS [ER |GP |MP |HR [P KR NR
¢S _|BR FES [ER _|ES [1s |HR LS 0s
R[AT [DT [PT [DT [GT |MT [GT [iT 1T M,T P.T
BR ER HR KR NR
S
T[BU |[DT [PT |EU |GT |MT [HU [4T K.U N.U RU |RU
cv [BU |cv |Ekv [EU |RV |V |HU LV oV SV
u
\
A B C D E F G H J K L M N (0] P R T U
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o . e . Present Next state Output
Ovning 9.3 Vi kor igen state .
00 01 10 11 z
A A* B C - 0
B D B - - 0
B | AD C 3 - c* - 0
—t o7 D* E F -
(o) ES 2 E G ¥ - 5
DIBE |BE |Dp F M B F 5
CF CF 3 G* H ! -
EJAG |[DG [GP [DG H J H* - -
BE T A - & 5
FIAM |[DM |[MP |DM |GM 7 T K T . 0
CF K A K* - . 1
GIBH |[DG |GP |EH |EH |GM T A - % - i
C.I BH C.I F.I F.Il M M* N 0 N 0
HfAar [pJ [P |[DJ |GJ |IM | GJ N Y NG N "
BH EH 0 A - o* -
| P P* R S -
TIBK D7 (7P [EK |G 3™ [iL |17 R T R* - -
cL |BK |cL |BRL |EK |EL HK S A - S - 1
X T T+ U v - 0
U A U* - - |
L vV A - V* N 1
M[BN |DM |[MP |[EN |GM |FO [HN [JM KN
co |BN |co |FrO |EN L0 |HN LO
N
o
pIBR |[DP |CS |ER |GP |[MP |[HR |[JP KR NR
¢S |BR FS |ER |FS [1S |HR LS 058
RIAT [DT [PT [DT [GT |[MT [GT |[J.T 1T M,T P.T
BR ER HR KR NR
S
TIBU [DT [PT [EU [GT [MT |[HU [JT K.U N,U RU |RU
cv [BU |ev |kv |BU |EV |1V |HU LV ov Y
V]
\
A B C D E F G H J M N (0] P R T V]
o . e o . Present Next state Output
Ovning 9.3 Vi kor ater igen state s
00 01 10 11 z
A A* B C - 0
B D B* - - 0
B | AD C P - c* - 0
P |[DP D* E F 5
(&) B8 2 E G * , 5
DIBE |BE |Dp F M 5 T 5
CF CF G G H 1 -
EJAG |[DG [GP [DG H J H* - -
BE 1 A . ™ .
FIAM |[DM |[MP |DM |GM J J* K T -
CF K A K* - -
GIBH |[DG |GP |EH |EH |GM T A B % - i
C.1 B.H C.1 JA JA M M* N 0 N 0
H A D.J 1P DJ GJ IM GJ N A N* - -
BH EH A 5 oF 5
| P* R S N
T |BK [DJ [iP EK |GJ [|IM |IiL [ T R* - -
ct |Bk |cr |RL |EK |FL HEK A - S -
X T T+ U v -
U A U* B - 1
L v A B V* 5 1
MIBN |DM |[MP |EN |GM |FO [HN [JM KN
co |BN |co |FrO |EN 10 |HN LO
N
o
pIBR |[DP [CS |ER |GP |[MP [HR [JP KR NR
¢S |BR FS |ER |FES [1S |HR LS 058
RIAT [DT [PT [DT [GT |[MT [GT |[JT 1T M.T PT
BR ER HR KR NR
S
TIBU [DT [PT [EU [GT [MT [HU |JT KU N.U RU |RU
cv [BU |ev |Ev |BU |EV |1V |HU LV oV SV
V]
\
A B C D E F G H J M N (0] P R T V]

2017-02-28
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. . . Present Next state Output
Ovning 9.3 Och igen state .
00 01 10 11 2z
A A* B C - 0
B D B* - - 0
B | AD C P - C* B 0
1= Tor D* E F -
] E G E* - -
D|BE |BE |DrP F M - F* N
CF CF G* H ! -
EJAG |[DG [GP [DG H J H* - -
B.E 1 A - I* -
F|[AM |[DM |MP |DM |GM 7 7 K L N 0
CF K A K* N N T
G | BH DG G.p EH EH GM L A - L* - 1
C.I BH C.I F.I F.Il M M* N 0 N 0
M R DJ |GJ |JM | GJ N Y NG . "
B.H EH (8] A - o* -
| P P* R S -
TIBK D7 (7P [EK |G 3™ [iL |17 R T R* - -
cL [BK |cL [FL |EK |FL HK S A - S - 1
K T T* U - 0
U A U* - - 1
L vV A - V* N 1
M| BN DM M,P EN GM F.0 HN IM KN
C.0 B.N C.0 F.O EN 1O HN LO
N
0
P | BR D,p C.S ER G,p M.P HR P K.R N,R
CS B.R E.S ER E.S LS H.R LS 0.8
R JAT D,T PT D,T G,T MT G,T LT 1T MT P,T
B.R ER H.R KR N.R
S
TIBU [DT [PT EU |GT |MT |HU |JT KU N,U RU |RU
CV B.U CV EV EU EV LV HU LV 0.V S,V
u
v
A B C D E F G |H J K [L [Mm o [P [R [S u
P . . £ . s . Present Next state Output
Ovning 9.3 Vi fick inget nytt och &r klara. Vi maste state Wow,
ocksd ga tillbaka till tabellen och T R z
kontrollera de stationara tillstanden &r de B D B - - 0
B | AD . P 2 : C P - C* - 0
samma i de par vi vill sld ihop eller att de o T T "
c AP D.P . . e - 3 5 . N
faller i varandras don’t care positioner £ G B -
D|BE |BE |DrP F M B F N
CF CF G G* H 1 -
EJAG |[DG [GP [DG H J H* - -
B.E 1 A - 1* -
F|[AM |[DM |MP |[DM |GM 7 I K L -
(G K A K* - -
G | BH D.G G,p EH EH GM L A - L* - 1
C.1 B.H C.1 JA JA M M* N 0 N 0
alay D [%p [DJ [GJ |JM |GJ N A N~ - -
B.H EH A Z o .
| P* R S N
T |BK [DJ [iP EK |GJ [|IM |IiL [ T R* - -
cL |BK |cL |FL |EK |FL HK A - S -
K T T* U Vv -
U A U* - - 1
L vV A - Vi N 1
M| BN DM MP EN GM F,0 HN IM KN
C.0 BN C.0 F.O EN 1O HN LO
N
0
P | BR D,p C.S ER G,p M.P H.R P KR N,R
CS B.R ES ER ES LS H.R LS 0.8
R AT DT | PT DT |GT |MT [GT |JLT 1T M.T P,T
B.R ER H.R K.R N.R
S
TIBU [DT [PT EU |GT |MT |HU |JT KU N.U RU |RU
CV B.U CV EV EU EV LV HU LV oV S,V
u
v
A B C D E F G |H J K [L [™m o [P [R [S u

2017-02-28
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Ovning 9.3 Vi ritar en relationsd = "1

Den blir rorig sa vi ritar pa annat

satt
Ovning 9.3 Vi ritar en relationsgraf
| v A B D
[ ] @ e
V]
K

T J F H G Cc
s K7 S '

L \ /
B\ 1
N O M R P E

Vi ser att vi kan sla ihop
I,K,L,N,O,S,UochV
J,MochT

F HochE

GochP

CochE

Vi behaller de lagsta bokstaverna, dvs |, J, F, G och C

2017-02-28
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Ovning 9.3

Vi far den minimerade tabellen och har gatt

fran 21 tillstand till 8 tillstand

Present Next state Output
state W,W,

00 01 10 11 z
A A* B C - 0
B D B* - - 0
C G C* C* - 0
D D* C F - 0
F J H* F* - 0
G G* H 1 - 0
1 A I* I* - 1
J J* 1 1 - 0

2017-02-28
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