Tipovi MIPS naredbi i Sematski prikaz formata njihovog zapisivanja u racunaru

Aritmeti¢ko-logi¢ke naredbe — add, sub, mult, slt, sll, srl...

Sintaksa:
Format zapisivanja:
Sematski prikaz:

Data-transfer naredbe — lw, sw

Sintaksa:
Format zapisivanja:
Sematski prikaz:

Immediate naredbe addi, muli, ...

Sintaksa:
Format zapisivanja:
Sematski prikaz:

Branch naredbe — beq, bne

Sintaksa:
Format zapisivanja:
Sematski prikaz:

Naredbe bezuslovnog skoka — j, jal

Sintaksa:
Format zapisivanja:
Sematski prikaz:

add $x,8y,$z

R-tip

Polje: | op | IS | rt | rd |shamt| funct |
Br. bitova: 6 5 5 5 5
Sadrza;j: 0 y z X n<31 32,34, ...
Iw (sw) $x,Astart($y)

I-tip

Polje: | op | rs | rt | address
Br. bitova: 6 5 5 16
Sadrzaj: 35,43 y Astart
addi  $x,$y,C

I-tip

Polje: [ op | s | r | immediate
Br. bitova: 6 5 5 16
Sadrzaj: 8 y X C
beq (bne) $x,$y,offset

I-tip

Polje: | op | rs | rt | immediate
Br. bitova: 6 5 5 16
Sadrzaj: 4,5 X offset

j address

J-tip

Naziv: | op | address

Br. bitova: 6 26

Sadrzaj: 2,3 address



Neophodni koraci koje treba izvrsiti u cilju implementacije MIPS naredbi

Data-transfer naredbe Aritmeticko-Log. Branch naredbe Bezuslovni skok
Korak (Iw, sw) — I tip naredbe (beq) — I tip G)y—-Jtp
(R-tip)
I Akcija: Uzimanje naredbe iz memorije i njeno donosenje u proces izvrSavanja (IR<Mem[PC])
Paralelna akcija: Inkrementiranje sadrzaja PC-a (PC«—PC+4)
II Akcija: Dekodiranje naredbe — Citanje sadrzaja registara oznac¢enim poljima op, ts, rt, shamt, funct,

address, offset, ... (nepotreno postavljati kontrolne signale, posto ¢itanje memorijskih elemenata, sa
izuzetkom memorije racunara, nije potrebno kontrolisati, ve¢ se kontroliSe samo njihovo upisivanje)
Paralelna akcija: Izra¢unavanje ciljne adrese grananja (Target<—(PC+4)+sign extend(offset)<<2)

I Upotreba ALU za izraCunavanje operacije zadate naredbom i generisanje izlaza ALU (ALUOut, Zero,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Overflowy ...
ALUOutc “on opercin | samoukolkoje | PCCPCE-
i +
«rstsign_extend(address) zahtijevana naredbom) rs=rt (Zero=1) 31]+address)<<2
v Upotreba rezultata ALU u cilju kompletiranja naredbe
__________ W swo
Citanje Mem[ALUOut] rd<—ALUOut
Mem[ALUOut] <t
A% rte—
Mem[ALUOut]




SazZeti pogled na MIPS implementaciju razlicitih tipova naredbi

Data
Register #
Instruction [mes Registers >ALU Address
Instruction Register #
memory Data
Register # m ry
Data

Dio datapatha namijenjen donoSenju naredbe
i inkrementiranju sadrzaja PC registra

I G S D had

4 =t

Read 37’

L ea
PC § address
3 yn 3
Instruction
Instruction
memory




Dio datapatha namijenjen Kreiranju naredbi R-tipa

Read
register 1 Read
Read data 1
Instruction register 2
—— Remn
Write
register Read
Write data 2
data

Dio datapatha namijenjen kreiranju memory-reference naredbi
(Iw i sw naredbe)

. Rez_ad
register 1 Read \
| Read data 1
Instruction register 2 Zero b— Read
— ] Registers >ALU ALU address
Write result Read
register data
g Read Write
Write data 2 address
data Data
memol
Write v
data
16 32
A Sign

Ml extend




Dio datapatha namijenjen kreiranju beq naredbe

PC + 4 from instruction datapath =

Instruction

Adder
> Sum Branch target
>ALU Zero To hranch '
control logic

Read
register 1 Read
Read data 1
register 2
Registers

Wrifte
register Read
Write data 2
data

18

5 Sign

Nl extend
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Jednostavni datapath, sastavljen od djelova neophodnih za kreiranje razlicitih
oblika naredbi, sa predstavljenim kontrolnim signalima
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Jednostavni datapath zajedno sa glavnom kontrolnom jedinicom
i svim kontrolnim signalima u sistemu
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SazZeti prikaz datapath-a kreiranog za multi-clock izvrSavanje naredbi

PC

Address

Memory

Data

Instruction
or data

Instruction
register

Data

»| Register #
Registers

Register #

-] Register #
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n za multi-clock implementaciju

izaj

Kompletni
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Stanja potrebna za izvrSavanje naredbi u viSe clock intervala
realizacijom kontrolne jedinice u obliku Moore-ovog tipa sekvencijalnog kola

Instruction fetch

MemRead

ALUSelA=0
lorD=0 ALUSelA=0
IRWrite ALUSelB=11
Start ALUSelB=01 ALUOp=00
ALUOp=00 .
PCWrite TargetWrite

PCSource=00

(Op="IMP")

Jump

Memory address =
computation B ol \09 completion
e
=\
002
ALUSelA=1
ALUSelA=1 ALUSelA=1 ALUSelB=00 PCWrite
ALUSelB=10 ALUSelB=00 ALUOp=01 PCSource=10
ALUOp=00 ALUOp=10 PCWriteCond
PCSource=01
P
— &,
= ‘@%
par ., N
.A_ )
=) Memaory Memaory
acCess ACCEES R-type comp etion

ALUSelA=1

MemWrite

MemRead

ALUSela=1 ALUSelA=1 RegDst=1
lorD=1 lorD=1 RegWrite
ALUSeIB=10 ALUSelB=10 MemtoReg=0
ALUOp=00 ALUOp=00 ALUSelB=00

ALUOp=10

Write-back step

4

MemRead
ALUSelA=1
lorD=1
RegWrite
MemtoReg=1
RegDst=0
ALUSelB=10
ALUOp=00




Kontrolna jedinica kod multi-clock implementacije datapatha

p
Combinational —
control loglc ———-Datapath control outputs
Outputs <
Inputs
P .
I's N

T 0L (| [

Inputs from instruction | State register
register opcode field EXX!




