Ldsningsforslag tenta 2014-01-16

(Version 4 med reservation for eventuella fel. Uppdaterad 140417.)

1.

X =010110,; Y =011111, (6 bitars ordlangd)
a) [0, 2"-1] = [0, 2°-1] = [0, 63] (1p)
b) [-2", +2"1-1] = [-2%7, +2%1-1] = [-32, +31] (1p)
c) S = X+Y d)N=s5=1
6543210 bitnummer Z=0(S# 0)
0111100 carry V = Xs*Y5*Ss” + X5 *Y5’*S5 = 0%0*1’ + 0°*0’*1 = 1
010110 X C=¢=0
+011111 Y
110101 =S (1p) NZVC = 1010 (1p)
e) D = X+Yyt+l f) N=ds=1
6543210 bitnummer Z=0(D# 0)
0000001 carry V = Xs*Y5,*ds” + X5"*Ys, *ds = 0%1*1° + 0°*1"*1 =0
010110 X C=c’=0"=1
+100000 Yk
110111 =D (1p) NZVC = 1001 (1p)

g) X=010110,=16;6=1*16+6 =22
Y=011111,=1F;=1*16+15=31
S= 110101, =35,4=3*16 +5=53 Resultatet S ar korrekt eftersom C = 0.
D=110111,=37:6=3*16 + 7 =55 Resultatet D ar felaktigt eftersom C = 1. (1p)

h) (xs =0, pos) X =22.
(ys=0,pos) Y=31
(ss=1,neg) Sx=2°-53=11 S motsvarar—11. Resultatet S ar felaktigt eftersom V = 1.
(ds=1,neg) Dyx=2°-55=9 D motsvarar—9. Resultatet D ar korrekt eftersom V = 0. (1p)

i) Format: s/c/f.
"+0":s=0,c=0ochf=0. Nny,: =0/00000000/000...0 = 0000 0000;6

"+00": =0, c=2550ch f=0. Ny =0/11111111/000...0 = 7F80 000016 (2p)
a) a_ u = (a®b)’(b+c)= be
b—{1p{"1F = (@’b’+ ab)(b+c) = 00[01/11/10
& |—u =ab’c+tab+abe=a’b’c+ab (Nr6) ololMdolo
bk “aololml  @p)
? cd d I
NOR-gindar < "nollor"
1111
00 &)%01 @ 10 f=(@+d)[a+(b®c@d)] (Nr8)
b 011 O -0 [Nr 5 ger ocksa korrekt funktion, men utgar fran “ettor"
a 111 - 1o och ar darfor inte lampligt for NOR-grindar. (2p)]
10/ 0J - |10

(4p)




a)
1
6 tillstand ger minst 3 vippor
(22 <6<2%
b)
X [ G| Go [ Js [Ki| Jo|Ko|di"[do Jo Q1% Ko 19
oloJofal-Ja[-]z2 00 01 11 10 00 01 11 10
0j0|1]1 -11J1]0 olz1 -lo - 1100/ -
o[1]of-J1]o|-]o]o X x
011 1[-Jofo]1 o2 =104t
1/o]o]1 o[-|1]o0
1]of1]1 o1t WK — i
1lafol-[1la[-Jo]z ‘]O:KO:qu X0
111 1] -[1]o]o J1=Ki=1
X — _ Jo Jo
| = 1J —
CP—pC1
K
1K
1£_1J e
cpP—pC1
K ]
_llK a1
CP | Styrsignaler (=1) RTN A(8) | B(8) | T(8) | R(8)
1 |OE, LD A>T 46 | AS ? ?
2 |OEg, f3, f1, LDg B+T>R 46 | A5 | 46 | ?
3 |OEg, f3, f1, Ty, LDg 2R>R 46 | A5 | 46 | EB
4 |OEg, f3, fy, fo, LDg 2R->R 46 | A5 | 46 D6
5 |OEg, f3, f,, LDg R-T-1->R 46 | A5 | 46 | AC
6 |OEg, LD, R->A 46 | A5 | 46 65
7 (? 65 | A5 | 46 65

(Ej utsatta utsignaler = 0)

(4p)

(6p)

(4p)



b)

FLISP:
State | Summaterm RTN-beskrivning Styrsignaler
Q Qy-lyy M(PC) > T, PC+1 — PC MR, LDy, INCpc
Qs Qs-lyy CCoRT—R OEcc, 5, f1, LDg
Qs Qs'lxx R— Cc(brbo), (New FetCh) OER! 810, 88, 86, 84, 82, LDCC/ NF
FLEX:
State | Summaterm RTN-beskrivning Styrsignaler
QS QS'lxx PC —> MA, PC+1 —» PC oEpc, LDma, IncPC
Qg Qg M(MA) > T MR, LDt
Q7 Q7'Ixx CCrT—R OECCr f2, fo, LDR
Qg Qg-lyx R — CC, (Next Fetch) OEg, LD¢c, NF

Instruktionen ar: ORCC #Data

(2p)

OPKOD

Offset

FLISP:

State | S-term RTN-beskrivning Styrsignaler (=1)
Q | Qulor U = A, ALU(NZVC) — CC OE,, f5, LDcc
Qs |QslprZ | 1fZ=1: New Fetch NF
Qs Qs lperZ' | else: M(PC) > T MR, LD;
Qs Qs-lpe PC+1— PC INCpc
Qs | Qelor PC+T—R OEpq, f3, f1, fo, LDg
Q; Qslpe R — PC,0 — T, (New Fetch) OEg, LDp¢, CLRt, NF

FLEX:

State | S-term RTN-beskrivning Styrsignaler (=1)
Qs | Qslpr U =A, Flags — CC OE,, fo, LDcc
Qs | Qe lor PC —> MA, PC+1 —> PC OEpc, LDwa, INCpc
Qs | QglpeZ If Z = 1: (Next Fetch) NF
Q; |Qrlor M(MA) > T MR, LD;
Qs | Qglor PC+T—>R OEp, f3, f1, LDg
Q | Qclor R — PC, (Next Fetch) OEg, LDpc, NF

(5p)




a)

b)

c)

Bada talen har ordlangden 8 bitar och darmed talomradet [-12810,+1271¢], eftersom hoppvillkoret for
BMI avser tal med tecken.

Det villkorliga hoppet BMI Adr utférs om N-flaggan = 1, dvs. om subtraktionen ger ett resultat < 0.
Vardet 7A;6 = 12235 och motsvarar +122.

Hoppvillkoret blir: 122 -W <0; 122<W; 122<W <128

Overflow intraffar dock om 122 — W > 128 dvs. 122 -128>Weller—6>W.

Overflow intréffar allts i intervallet -128 < W < — 6. Detta ar utanfor "hoppintervallet” ovan och
innebar att hoppet utfors dven har eftersom N-flaggan da far fel varde.

Hoppet utfors alltsd om W tillhor intervallen 122 < W < 128 eller -128 < W < - 6.

Eftersom 2-komplementrepresentation anvénds for negativa tal tar vi fram de verkliga véardena for
dessa.

Det verkliga intervallet for de negativa talen blir: 256 — 128 <W <256 — 6 dvs. 128 < W <250.
De bagge intervallen kan da slas samman till: 122 < W < 250

Hoppet utfors alltsa om W tillhor intervallet: 122 < W < 250 (4p)
IAdr | Data ~ Assemblerkod
(FLISP) ORG  [$90
90 |10 3 |DELAY [PSHA
91 |10 3 PSHA
92 |[FOF6] 2 |YLOOP [LDA  HCONST
94 |07 3 |ILOOP |INCA
95 |00 2 NOP
96 |25FC| 4 BNE |[ILOOP [94-98=FC
98 (4700 4 INC 0,SP
9A |25F6| 4 BNE |[YLOOP [92-9C=F6
oC |BE0l] 4 LEASP [1,SP
9E |14 3 PULA
9F |43 2 RTS
(3p)

BSR DELAY tar 5 klockpulser for FLISP och 7 for FLEX.
A-reg innehaller vardet 10 vid anropet, sa yttre slingan (YLOOP) utfors 10 ganger.
Triisp = 5+3+3+[2+(3+2+4)-10+4+4]-5+4+3+2 = 20+[10+9-10 ]-5 = 520 st (us)

Triex = 7+5+5+[4+(4+3+5)-10+5+5]-5+6+4+4 = 31+[14+12-10 |5 = 701 st (us) 3p)



: Subrutin HEXCH

HEXCH PSHX
CLR  COUNT
HLOOP LDA X+
BEQ HEXIT
ANDA #$7F
ORA  #$20
CMPA #4d
BLO HLOOP
CMPA #T
BHI HLOOP
INC COUNT
BRA HLOOP
HEXIT LDA COUNT
PULX
RTS
COUNT RMB1
8.
0000H | Upptaget
O7FFH | regutermm
0800H
RWM
64 kbyte
RWM
DFFDH
DFFEH | I/O-port 1
DFFFH | I/O-port 2
EOOOH
8 kbyte
ROM
FFFFH
(E) - E —
Ais —Q C—SPA_O
21: :g & —CSpm gNl_o &
A —0 G0
Ay —@ CSrov—0

Spara register pa stack
Nollstéall bokstavsraknare

Hamta data fran textstrang
Strangslut

Nej, maska bort bit 7

Ettstall bit 5. (Stora bokstaver -> sma)
Testa om "a"

Ej liten bokstav, fortsatt med nasta

Testa om "f"
Ej ratt liten bokstav, fortsatt med nésta

Ja, 0ka bokstavsraknare
Fortsatt med nasta

Hé&mta resultat
Aterstall register

Plats for bokstavsraknare

Passiv Al1514131211/109 8 7 6 5 4 3 2 1 0
2k=2" Start: 0000H=|0 0 0 0 0|0 0 0 0 0 0 0 O 0 OO
Slut: O7FFH=(0 0 0 0 O[1 1 1 1 1 1 1 1 1
cs —~
11 st
ROM Al151413/1211109 8 7 6 5 4 3 2 1 0
8k=2" Start: EO0OH=|1 1 1|0 0 0 0 0 0 0 0 0 0 0 0 O
Slut: FFFFH =1 1 1|1 11 1111111 1
s ~
13 st
I/O-port 2 Al1514131211109 8 7 6 5 4 3 2 1 0
Adr: DFFFH=|1 101111111111 1
s
I/O-port 1 Al1514131211109 8 7 6 5 4 3 2 1 0
Adr:DFFEH=|1 1011 11111111110
s
R/W —
A, —@
E— R/W —
E—] Ass — Ao —]
Ars — Ay —]
— CSw A4 & [ CSwom A —q &
13— AlZ_
R/W — .
A — A, —Q
R/W—0Q
Ay —
R/W—Q

(7p)

— CSIN1

— CSINZ

— CSoun

— CSour2

(6p)



