Losningsforslag tenta 2013-08-22

(Version 4 med reservation for eventuella fel.)

1.

X=11011,; Y=10111, (5 bitars ordlangd)
a) [0, 2"-1] = [0, 2>-1] = [0, 31] (1p)
b) [-2", +2™1-1] = [-2°F, +2°1-1] = [-16, +15] (1p)
c) S = X+Y dN=s,=1
543210 bitnummer Z=0(S+# 0)
111110 carry V = Xg*Y4*Sy” + X' *Y4'*S4 = 1*¥1*1 + 1’*1°*1 =0
11011 X C=c5=1
+10111 Y
10010 = S (1p) NZVC = 1001 (1p)
e) D = X+Yutl f) N=d;=0
543210 bitnummer Z=0((D=# 0)
110111 carry V = Xg*Y4u*¥ds” + X4 *Y 40’ *dg = 1%0*0° + 1°*0°*0 = 0
11011 X C=c¢cs’=1"=0
+01000 Yk
00100 = D (1p) NZVC = 0000 (1p)

g) X=11011,=1Bs=1*16 + 11 =27
Y=10111,=174=1*16+7=23
S=10010,=12;5=1*16 + 2= 18 Resultatet S &r felaktigt eftersom C = 1.
D =00100, = 0446 = 0*16 + 4 =4 Resultatet D &r korrekt eftersom C = 0. (1p)

h) (xs=1,neg) Xo=2°-27=32-27=5 X motsvarar -5
(ya=1,neg) Yz=2°-23=32-23=9 Y motsvarar -9
(sa=1,neg) Sx= 2°-18=32-18=14 Smotsv —14 Resultatet S ar korrekt eftersom V = 0.

(d; =0,pos) D=4 Resultatet D &r korrekt eftersom V = 0. (1p)

i) Npy: = C4 00 00 0046 = 1/100 0100 0/000 0000 0000 0000 0000 0000, Format: s/c/f
s=1(neg); exp=c-(2%'-1)=136-127=9;
Mantissa = 1.f = 1.000 0000 0000 0000 0000 0000,
N =-1.000 0000 0000 0000 0000 0000 - 2° = - 512 (2p)

a) VL: x®(y-z) = X'(yz) + x(yz)' = X'yz + X(y' + Z') = X'yz + Xy' + XZ' = X'yz + Xy'z+ Xy'Z' + Xyz' + X'z
HL: (x®y)(x®z) = (X'y + xy')(X'z + xZ') = X'yz + xy'z'

SP-normalformerna fér VL och HL é&r olika. Alltsa galler inte lagen for XOR. (3p)
b)
f= (b+d)(a'+c)(a+b+d)
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S=T@Q R=(T®Q) (4p)
b)

For T-vippor géller att " = Q for T=0o0ch q" = Q’ fér T = 1. Q andras alltsd om T = 1.
Réaknarens utsignaler : gszg20:19o
Né&r man betraktar de binédra vardena vid upprékning ser man att bit qo alltid dndras efter
klockpuls och att 6vriga bitar bara andrar sig om alla bitar med lagre nummer &r nollor.
Det innebér att foljande uttryck fas for T: To=1; Ti1=0qo; T2=0100"; T3 =02'01'0o’
Omskrivning ger: To=1; T1=qo; T2 =01'T1; T3 =q.'T>
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CP Styrsignaler (=1) RTN Reg A(8) | Reg B(8) | Reg T(8) | Reg R(8)
1 | OEg, LDt B—->T 64 C8 ? ?
2 | OEn, f3, f,, LDg A-T-1—>R 64 C8 C8 ?
3 | OEg, f3, 1, fo, LDr 2R —- R 64 C8 C8 9B
4 | OEg, f3, f1, fo, LDg 2R - R 64 C8 C8 36
5 | OEg, f3, 2,00, LDr |R-T—>R 64 C8 C8 6C
6 | OEg, LDg R—B 64 C8 C8 A4
7 64 A4 C8 A4

(1+3p)



5. a) FLISP:

State | Summaterm [RTN-beskrivning Styrsignaler

Qs Qulxx PC—»TA, PCHT OEpc, LD1a, LDt

Qs Qs-lxx M(TA)+T+1-R, PC+1—>PC MR, f3, f1, fo, o, 914, LDR, INCPC

QeI (C+2)" |If (C+2)=0: R>PC OER, LDpc
Qe
Qs Ixx New Fetch NF
FLEX:
State | Summaterm |[RTN-beskrivning Styrsignaler

Qs Qs - Ix PC—>MA, PC>T OEpc, LDwma, LDt
Qs Qs - Ixx M+T+1-R, PC+1->PC MR, fs, f1, go, LDR, IncPC
Q7 | Qrhw(C+2Z) |If (C+2)=0: R—>PC OER, LDpc

Q7 - Ixx Next Fetch NF

Detta ar: BHI Adr

(2p)

OPKOD

Adrl

b) FLISP:

State | S-term | RTN-beskrivning Styrsignaler (=1)
Q: |Qslor | M(PC)— TA, PC+1 — PC MR, LDr, INCp¢
Qs | Qslpe M(TA) - R MR, 814, f3, fo, LDg
Qs |Qglor | M(PC)— TA, PC+1 — PC MR, LD1a, INCpc
Q; [Qrlor |M(TA)>T MR, g1, LD;

Qs |Qglpr [R+T— R, ALU(NZVC) — CC OEg, f3, f1, fo, LDg, LDcc
Qs |[Qglor | R— M(TA), (New Fetch) OEg, 814, MW, NF
FLEX:
State |S-term | RTN-beskrivning Styrsignaler (=1)

Qs |Qslor | PC— MA, PC+1 — PC OEpc, LDyia, IncPC

Qs [Qelpr | M—MA MR, LDy

Q [Qrlpr [MoT MR, LD;

Qs |Qglor |PC—> MA, PC+1 — PC OFEpc, LDy, INCPC

Qs |Qolpe |[M—>MA MR, LDya

Qs |Quloe | M+T—R,Flags — CC MR, f3, f1, LDg, LDcc

Qg Qp-lprZ | R — M, (Next Fetch) OEg, MW, NF

Adr2

(4p)



a) Med hoppinstruktionen BRA Adr istéllet for JIMP Adr blir inte programmet beroende av

startadressen. Det kan da flyttas i minnet. (1p)
b) Subtraktionen 76,6 — 8116 = F516 ger flaggvéardena NZVC = 1011. Detta medfor att BHI ej utfors

(C+Z =1), men att BGT utfors [(N®V)+Z=0]. (2p)
c)

Assemblerkod

Adr Data L&ge Operation Operand Offset
80 10 3  WAIT PSHA

81 10 3 LOOP1 PSHA

82 F004 2 LDA #NUMB

84 08 3 LOOP2 DECA

85 23FD 4 BPL LOOP2 84-87=FD
87 14 3 PULA

88 07 3 INCA

89 25F6 4 BNE LOOP1 81-8B=F6
8B 14 3 DELX PULA

8C 43 2 RTS

(3p)
d) BSR WAIT tar 5 klockpulser.
A-reg innehaller vardet -10 vid anropet, sa yttre slingan (LOOP1) utférs 10 ganger och inre slingan
4+1 =5 ganger.
T = 5+3+[3+2+(3+4)-5+3+3+4]-10+3+2 = 13+[15+7-5]-10 = 513 pus (3p)

AR EKAIEAAIAEAAAAAAAAAAAAAAAIAAAIAAAIAAAIAAAITAAIAAAAAAAAAkAAAkAAAkAhhkhrhhrhhihhkihiiiiikx
1

: Subrutin DECNT som réaknar antal ASCII-tecken som motsvarar decimala siffror i en noll-;
terminerad strang. Antal returneras i A-reg. X pekar pa strangen vid anrop.

. Paverkar A och CC.

fAAEKAIEIAAAEAAAAAAAAAAAAAAAIAAAIAAAIAAAIAAAITAAIAAAAAAAAAkArAAkArAhkAhhkhkrhhihhkihhkihiiiiik
1

DECCNT PSHX Spara register pa stack
CLR  COUNT
DELOOP LDA X+ Hamta data fran stranggen

BEQ DECEX Dataord =07? Ja, avsluta

ANDA #$7F Maska bort bit 7
CMPA #0' Undre grans
BLO DELOOP Ej decimal siffra
CMPA #9' Lag grans

BHI DELOOP Ej decimal siffra
INC COUNT  Bit7 = 1. Oka raknare
BRA DELOOP Behandla nasta dataord

DECEX LDA COUNT Héamta raknaren

PULX Aterstall register
RTS

COUNT RMB 1 Raknare for decimala siffror
; (7p)



0000H
OOFFH
0100H
0101H

DFFFH
EOOOH

EFFFH
FOOOH

FFFFH

Passiv area

In/Ut-port

ROM1

4 kbyte
RWM

4 kbyte
ROM2

Ais —Q
Ain —Q
Az —Q
A —Q
A —Q
Ay —Q
As —Q
As —Q

& p—CSea

>

64 kbyte
ROM

O— CSrom

Passiv area Al1514131211109 8|7 6 5 4 3 2 1 0
256=2% Start:0000H=|{0 0 0 0 0 0 0 0|0 0O OO0 OO OO
Slut: 0OFFH={0 0 0 0 0 0 0 0|1 1 1 11 1 1 1
cs ~— ~
8 st
In/Utport: A|1514131211109 8 7 6 5 4 3 2 1 0
Adr: 0100H=|0 0 0 0 0001 00000000
cs
RWM Al15141312[11109 8 7 6 54 3 2 1 0
4k=2" Start:E000H=[{1 1 1 0|0 0 0 00 00 00O0O0O
Slut: EFFFH=(1 1 1 0|11 1111111111
cs —~— —
12 st
R/W— E— E —
& P— s Ay — CSon—
A — & O— CSrwm _CSn —
Az — CSrwm—
o A —g R/W —
O_
_0 & CSOUT
R/W

(6p)



