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Memory control signals (rd, wr, fetch)
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* Implementasjon
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Swap: opCod Ox5F

swapl: MAR=SP -1, rd
swap2 : MAR = SP

swap3 : H = MDR, wr

swap4 : MDR = TOS

swap5 : MAR =SP — 1, wr
swap6 : TOS = H; Goto Main 1
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Swap: opCod Ox5F

« MPC: Ox5F
 swapl (Ox5F): MAR=SP -1, rd
— (Addr: 0x60, JAM: 0, Shif: 0, ALU: 0x36 (b-1), cBuss: 0x01 (SP), mem: "010" (rd), bBuss: 0x4 (SP) )
e swap2 (0x60): MAR = SP
o swap3 (0x61): H = MDR, wr
 swap4 (0x62): MDR = TOS
o swap5 (0x63): MAR =SP — 1, wr
 swapb6 (0x00): TOS = H; Goto Main 1 (Hent neste instruksjon)

Addr JAM shift ALU les frA C buss Mem B buss

r A \/_A_\/_A_Y A N A \/_A_\/ \

XXXKXXXXXX XXX XX XXXKXXX XXXKXXXXX XXX XXXX

NEXT_ADDRESS

rrrrrrrrrrrrrrrrrrrrrrrr




Hent neste instruksjon

e swapb6 (0x01): TOS = H; Goto Main 1 (Hent neste instruksjon)

— 0x00: PC = PC +1, fetch

o Addr: 0x01,

« JAM: O,

« Shift: 0,

e ALU: 0x35 (b + 1),

* cBuss: 0x04 (PC),

* mem: "001",

* bBuss: 0x04 (SP)

— Goto Main 1 Addr: 0x00 (ubetinga hopp i microkoden)

Addr JAM shift ALU les frA C buss Mem B buss

r A \/_A_\/_A_Y A \E A /_A_\/ \

XXAXKXXXXXX XXX XX XXXKXXX XXXKXXXXXX XXX XXXX

NEXT_ADDRESS

rrrrrrrrrrrrrrrrrrrrrrrr




Hent neste instruksjon
o swap6 (0x00): TOS = H; Goto Main 1 (Hent neste instruksjon)

— |Mainl: 0x00: PC = PC +1, fetch, Addr: 0X01
— 0x01: NOP (ingen lesing skriving av register), Addr: 0x01

— swap6 (0x00): TOS = H; Goto Main 1 (Alle instruksjonar avslutast slik)

Addr JAM shift ALU les frA C buss Mem B buss

r A \/_A_\/_A_Y A N A \/_A_\/ \

XXXKXXXXXX XXX XX XXXKXXX XXXKXXXXX XXX XXXX

NEXT_ADDRESS

rrrrrrrrrrrrrrrrrrrrrrrr




| ein liten program snutt:

=] +k;

if (i ==3)
k=0;

else

j=1-1
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L1:

L2:

ILOAD |
ILOAD k
|ADD
ISTORE i
ILOAD |
BIPUSH 3

IF_ICMPEQ L1

ILOAD |
BIPUSH 1
ISUB

ISTORE |
GOTO L2
BIPUSH 0
ISTORE k

i=j+k

J1if (i == 3)

fj=j-1

k=0
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"Under panseret” program snutt:

«  1ILOAD
-« 2PC=PC+1
- 3 IADD

- 4PC=PC+1
- 5ISTORE

-+ 6PC=PC+1
«  7ILOAD

- 8PC=PC+1
.+ 9BIPUSH

« 10PC=PC+1
e 11 IF_ICMPEQ (betinga hopp) L1
« 12 PC = Opdater PC

« 13ILOAD

e 14PC=PC+1
« 15BIPUSH

« 16PC=PC+1
« 171SUB

« 18PC=PC+1
« 19ISTORE

e« 20PC=PC+1
e« 21GOTOL2

e 22PC=L2

e 23BIPUSH L1
e 24PC=PC+1
« 25ISORE

e 26PC=PC+1
e 27 XXXXX L2
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"Under panseret” program snutt:

« 1ILOAD
=] +k; 1 ILOAD | e 2PC=PC+1
if (i ==3) 2 ILOAD k « 3 IADD
k=0; 3 |IADD * 4PC=PC+1
else 4 ISTORE i © SISTORE
C . e B6PC=PC+1
J=J—1; 5 |LOAD| . 7 ILOAD
6 BIPUSH 3 « 8PC=PC+1
7 IF_ICMPEQL1 « 9BIPUSH
8 ILOAD j e 10PC=PC+1
9 BIPUSH 1 e 11 IF_ICMPEQ (betinga hopp) L1
10 ISUB e 12 PC = Opdater PC
. « 13ILOAD
11 ISTORE j e« 14PC=PC+1
12 GOTO L2 « 15BIPUSH
13 L1: BIPUSH O e 16PC=PC+1
14 ISTORE k « 171SUB
15 L2: . 18PC=PC+1
‘ « 19ISTORE
e 20PC=PC+1
e 21GOTOLZ2
e 22PC=1L2
« 23BIPUSH L1
e 24PC=PC+1
« 25ISORE
e 26PC=PC+1
o 27 XXXXX L2
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Meir logikk hggare yting:

«  1ILOAD
-« 2PC=PC+1
- 3 IADD

- 4PC=PC+1
- 5ISTORE

-+ 6PC=PC+1
«  7ILOAD

- 8PC=PC+1
.+ 9BIPUSH

« 10PC=PC+1
e 11 IF_ICMPEQ (betinga hopp) L1
« 12 PC = Opdater PC

« 13ILOAD

e 14PC=PC+1
« 15BIPUSH

« 16PC=PC+1
« 171SUB

« 18PC=PC+1
« 19ISTORE

e« 20PC=PC+1
e« 21GOTOL2

e 22PC=L2

e 23BIPUSH L1
e 24PC=PC+1
« 25ISORE

e 26PC=PC+1
e 27 XXXXX L2
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Flytte funksjonalitet til maskinvare:

« PC=PC+1
— ALU
— B-Buss
— C-Buss

e OKkuperar ressursar




Flytte funksjonalitet til maskinvare:

« PC=PC+1
— ALU
— B-Buss
— C-Buss

e OKkuperar ressursar
— Legg til logikk
PC=PC+1

PC=PC+1
*Hopp




Flytte funksjonalitet til maskinvare:

1 ILOAD e PC=PC +1
2 1ADD

3 ISTORE - ALU

4 ILOAD — B-Buss

5 BIPUSH — C-Buss

6 IE alinga hopp) L1 * Okuperar ressursar
(( PC = Opdater PC

8 TTOAE — Leqgg til logikk
9 BIPUSH *+ PC=PC+1
«  10ISUB — Redusert med 11 gonger bruk av
« 11ISTORE « ALU
e 12 GOTO e B-Buss
. 14 BTPUSH
15 ISORE
16 XXXXX L2
PC=PC +1
*Hopp




Memory control signals (rd, wr, fetch)
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 Instruksjon

 Minne grensesnitt
— 32 bit (4 Byte)

— 8 bit (1 byte)

Brukar

— 32 bit buss

— Hentar 8 bit
— 24 bit ubrukt
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Memory control signals (rd, wr, fetch)
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Instruction Fetch Unit
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