Losningsforslag tenta 2013-06-03

(Version 4 med reservation for eventuella fel. Uppdaterad 131210.)

1. X=0101011,; Y =1011111, (7 bitars ordlangd)
a) [O! 2]’1_1] = [O! 27_1] = [O, 127] (1p)
b) [-2", +2™1-1] = [-2"1, +271-1] = [-64, +63] (1p)
c) S = X+Y dN=ss=0
76543210 bitnummer Z=0(S+# 0)
11111110 carry V = Xe*Y6*Ss” + Xg'*Ys'*Sg = 0*1*0° + 0°*1°’*0 =0
0101011 X C=c¢=1
+1011111 Y
0001010 = S (1p) NZVC = 0001 (1p)
e) D = X+Yyt+l f) N=d¢=1
76543210  bitnummer Z=0(D# 0)
01000111 carry V = X6*Y6:*ds” + X6 *Y6u *ds = 0*0*1 + 0°*0°*1 =1
0101011 X C=¢/7=0"=1
+0100000 Y1k
1001100 = D (1p) NZVC = 1011 (1p)
g) X=0101011,=2Bjs =2*16 + 11 =43
Y =1011111,=5F;=5*16+15=95
S = 0001010, =0A;s =0*16 + 10 = 10 Resultatet S &r felaktigt eftersom C = 1.
D =100 1100, =4Cy1=4*16 + 12 =76 Resultatet D ar felaktigt eftersom C = 1. (1p)
h) (x¢ =0, pos) X =0101011, =43
(ys=1,neg) Yz =2"-95=128-95=33 Y motsvarar —33
(ss=0,pos) S=0001010,=10 Resultatet S &r korrekt eftersom V = 0.
(ds=1,neg) Dx=2"-76=128-76=52 D motsvarar—52 Fel eftersomV = 1. (1p)
i) N=-56,37510=-111000.011 = -1.11000011*2°  Format: s/c/f
s=1(neg); c=exp+2%'-1=5+127=132=10000100,; f=mantissa - 1
Nyt = 1/100 0010 0/110 0001 1000 0000 0000 0000, = C26180001¢ (2p)
2. .
NE >1
a) c—1p - c
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b)
For T-vippor géller attq" = Q for T=0o0ch q" = Q” fér T = 1. Q 4ndras alltsd om T = 1.
Réaknarens utsignaler : q3g20100
Né&r man betraktar de binédra vardena vid upprékning ser man att bit qo alltid d&ndras efter
klockpuls och att 6vriga bitar bara andrar sig om alla bitar med l&gre nummer &r ettor.
Det innebér att foljande uttryck fas for T: To = 1; T1 = qo; T2 = 0100; T3 = g20100
Omskrivning ger: To=1; T1 =qo; T2=01T1; T3 =0Q2T>
To=1 Qo |T A | & T 2 T
"=t 1T a1 _|—ng
> C1 > C1 > C1 > C1
CP
CP| Styrsignaler (=1) RTN Reg A|RegB|[Reg T |RegR
1 |OEp, LDt A—T, 18 2C ? ?
2 |OEg, f3, f1, LDg B+T—-R " " 18 ?
3 OER, f3, fl, fo, LDR 2R b R " 44
4 OER, f3, f]_, fo, LDR 2R — R 88
5 | OEg, f3, f2, LDr R-T-1-5R 10
6 OER, fl, fo, LDR le — R F7
7 |OERg, f3, 9o, LDr R+1—-R 08
8 |OEg, LDg R — B " 09
91?2 18 09 18 09
(1p)

(3p)
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5. a) FLISP:

State |S-term | RTN-beskrivning Styrsignaler (=1)
Q. |Qil, | M(PC)>T,PC+L > PC MR, LDs, INCpc
Qs Qs lx M(T+Y) > T MR, gi3, LDy
Q¢ (OPSI U=AAT,ALU(N,ZV,-) > CC, New Fetch | OE,, f, f1, fo, 83, 82, LD, NF

Detta dr: BITA n,Y

FLEX:
State | S-term | RTN-beskrivning Styrsignaler (=1)
Qs |Qsly |[X>T OF,, LD,
Q¢ Qg lyx B+T—>R OEg, f3, f;, LDg
Q [Qrl, |[R>MA OFEg, LDy
Qs |[Qgls | M- A, (Next Fetch) MR, LD,, NF
Detta &r: LDAA B,X (2p)
b) FLISP:
State | S-term | RTN-beskrivning Styrsignaler (=1)
Q |Qulpe | M(PC)— TA, PC+1 — PC MR, LDya, INCpe
Qs |[Qslor | M(TA) >R MR, gu4, f3, fo, LDg OPKOD
Qs |Qelor | M(PC)— TA, PC+1 — PC MR, LDqa, INCp¢
Q; | Qylor M(TA) > T MR, 814, LD7 Adrl
Qs |Qglpr |[|R+T—R,ALU(NZVC) - CC,0 - T | OEg, f3, f1, fo, LDg, LD¢c, CLRy
Qs |Qglpr | M(PC)— TA, PC+1 — PC MR, LD1, INCpc Adr2
Qs | Qalor | R— M(TA), (New Fetch) OEg, 814, MW, NF
Adr3
FLEX:
State |S-term | RTN-beskrivning Styrsignaler (=1)
Qs |Qslpr | PC—> MA, PC+1 — PC OFEp, LDy, IncPC
Qs |Qelpr |M—>MA MR, LDy
Q |Qrlpe |[MoT MR, LDy
Qs |Qglor |PC— MA, PC+1 — PC OFEp, LDy, IncPC
Qo [Qolpr |M—MA MR, LDy
Qxn |Qalor |M+T—R,Flags — CC MR, f3, f1, LDg, LDcc
Qs |Qglpe |PC—> MA, PC+1 — PC OFEp, LDy, IncPC
Qc [Qclpe | M—MA MR, LDya
Qp | QplprZ | R— M, (Next Fetch) OEg, MW, NF
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a) Med hoppinstruktionen BRA Adr istéllet for JIMP Adr blir inte programmet beroende av

startadressen. Det kan da flyttas i minnet.

b) Subtraktionen 6516 - 9716 = CEy¢ ger flaggvardena NZVC = 1011. Detta medfor att bada hoppen

utférs. BMI (N = 1) och BGT (N®V) + Z = (1®1) + 0 = 0).

c)
—_ Assemblerkod
Adr Data L&ge Operation Operand Offset
LDA #-10
5 BSR DELAY
A0 11 3 DELAY PSHX
Al 10 3 PSHA
A2 9005 2 LOOP LDX #INLP
A4 CCFF 4  XLOOP LEAX -1,X
A6 9CO00 3 CMPX #0
A8 BF 4 EXG X,SP
A9 BF 4 EXG X,SP
AA 23F8 4 BPL XLOOP A4-AC=F8
AC 07 3 INCA
AD 25F3 4 BNE LOOP A2-AF=F3
AF 14 3 DELX PULA
BO 15 3 PULX
B1 43 2 RTS

d) BSR DELAY tar 5 klockpulser.

A-reg innehaller vardet -10 vid anropet, sa yttre slingan (LOOP) utfors 10 ganger.

T = 54343+ [2+(4+3+4+4+4)-6+3+4]- 10+3+3+2 = 19+[9+19-6 ]-10 = 1249 ps

MODIFY PSHX

Spara register pa stack

Réaknare for inledande ettor
Hamta data fran BLOCK1
Dataord = 0? Ja, avsluta
Bit7 = 0. Réknas ej

Bit7 = 1. Oka riknare
Nolla bit7 o bit2

Skriv till BLOCK?2
Behandla nasta dataord

Slutmarkering for BLOCK?2
Hamta réknaren
Aterstill register

PSHY
CLR COUNT
MOLOOP LDA X+
BEQ MODEX
BPL NOCNT
INC COUNT
NOCNT ANDA #%01111011
ORA  #%00100000 Etta bits
EORA #%00010000 Invertera bit4
STA Y+
BRA MOLOOP
MODEX CLR 0,Y
LDA COUNT
PULY
PULX
RTS
COUNT RMB 1

Raknare for inledande ettor

(1p)

(2p)

(3p)

(3p)

(8p)



8.

0000H Upptaget \
for styr-
03FFH register mm
0400H | Inportl
0401H | Utport > 32 kbyte
0402H ROM
ROM
7FFFH )
8000H
EOOOH | 8 kbyte
RWM
FFFDH
FFFEH | Inport2
FFFFH | Inport3
(E) —
(A15)—g
Ain —Q
Az —Q & O— CSpa
A —Q
A —@
Aip —Q
E —
Ais —Q
@A_ & Diciskorw
CSiny—
R/W—
E pu—
E_
Ay — Ais =G
Ay — - A —Q
Az — & P—CSewm Arp —]
CSmz— A —Q
F&Na A1

O—?&Nz

ROM Al15/14131211109 8 7 6 5 210
32k =2"  Start: 0000H =[0]0 0000000 000
Slut: 7ZFFFH=[0|1 1 1 1 1 11 1 1 1 111
— —
cs ——
15 st
RWM Al151413/1211109 8 7 6 5 210
8k=2" Start: EOOOH =|1 1 0000000 000
Slut: FFFFH =1 1 1|1 1 1 11 1 1 1 111
cs —— —
13 st
Inport1: A|1514131211109 8 7 6 5 210
Adr: 0400H =|0 0 0100000 000
cs
Utport: A|1514131211109 8 7 6 5 210
Adr: 0401H =|0 0 0100000 001
cs
Inport2: Al1514131211109 8 7 6 5 210
Adr: FFFEH =[1 1 1111111 110
cs
Inport3: Al1514131211109 8 7 6 5 210
Adr: FFFFH =[1 1 1111111 111
s
R/W— o E—
A —d & b— CSm Ass Ao —O
. &
A, —
_ R/W —
Ao & P— CSour Ay —
R/W—0

C75|N 3

(8p)



