CS2100

Tutorial #10
PIPELINING

(Prepared by: Aaron Tan)



DATAPATH



The Single

\ \

\ 4

\ \
. 28 32 Cycle Datapath
PC+4[31-28] 0
Add >
/ Y Add
4 —p
PCSrc
/O Jump @
ALUOD, Branch MemRead
emRea
Instr{3[k26] |  control VTEeMtoReg
Unit MemWrite
ALUSrc
RegWrite
|RegDst| ¢
\ 4 O\T/ \ 4
| . nstr{25 21]: Read Addr 1
nstruction . Read pAddress
Memory | rnfz0116) o AT oty 1 1 zei )
Read . ata
> Instr{31-0] =t 0 File > Memory Read Data >
Address Write Addr fend X ALU ry I
) 1 .
Data 2 » Write Data 0
Instr(1 »\Write Data
-11]
A
Instr[15-9] \ Sign —
\16 Extend
Instr[5-0]




Pipelined Datapath

PC

A

A

v

v

IF/ID

»
&

Instruction
Memory

Read

Address

RegWrite
I

\ 4

\ 4

A 4

Read Addr 1
Register Read
Read Addr Pata 1
File
Write Addr Read
Data 2

—b[Write Data

Sign
\16 Extend

32

——

v
ey

PCSrc

\—

IR

- ==pAddress

Write Data

Data
Memory

Read |_
Data

MemtoReg

)

MemWrite MemRead

N

ALUOp

g

RegDst

Tutorial 10



Pipeline Control: Grouping

= Group control signals according to pipeline stage

RegDst | ALUSxc M::;o Wz:ze 1:4:;; W:::I:e Branch oo
opl op0

R-type 1 0 0 1 0 0 0 1 0
lw 0 1 1 1 1 0 0 0 0
sW X 1 X 0 0 1 0 0 0
beq X 0 X 0 0 0 1 0 1
EX Stage MEM Stage WB Stage
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