Computer Architecture

Fall, 2018
Week 12
2018.11.26

Group 1 (£f4%%)

1.

See following instructions:

1.lw $2,20(51)

2.and $4,52,55

3.0r $8,52,56

4.add $9,54,52

5.slt $1,56,57
The following figure show that a pipeline execute these instructions in cycle2.
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Questions

1. Which instructions will cause data hazard?
2. See following mux, when will ‘0O’ be chose?
A. cycle2 B.cycle3 C.cyced D.cyce5




Ans:

1.58 2 » 4 254555774 data hazard » HiHEE 2 5354 774F load_use hazard, 55 4
Z¥54 774 R_Type_use data hazard °

2.B

Group 2 (£f41%%)

2.

For the following instruction,

1. Which dependencies are data hazards that can be resolved by forwarding?

2. Indicate how many pipeline stalls will occur and in which instruction?

add $12, $15, $14
Iw $15, 100($12)

sub $13, $15, $12
add $12, $15, $13

ANS:

Instrucion [CC1  [CC2 [cc3 [cc4 [ccs [cce |ccT | ccs

1) IF D EX . | MEM |WB

2) IF D MEX MEM |WB

3) IF D stall WEX = | MEM | WB

4) IF stall  [ID X MEM |[WB
Group 4

3.
Q : When handling Branch Hazard, if pipelines are deep, how can we solve the

problem of significant branch penalty?

A © Dynamic prediction.

PRI E - FE S HEHT (branch prediction buffer, branch history table ) » 415387 A
taken - Ff predict taken - #1545 F not taken » Ff predict not taken o & TEHIEE
=5 > HI flush pipeline and flip prediction -



Group 8 (BH1%)
4.

What is the different between “Exception” and “Interrupt”? Briefly explain

Ans:
—{& unexpected event E#FE4F CPU #FE HEHL Exception
ex: undefined opcode, overflow, sys call...

YIERE 1/0 2 HHY unexpected event FtOL interrupt

Group 7 (EH1E)

5.

SEYERH 2 S P EEAY hazards DL Rz fi# 1 75 =X (structural hazards~ control hazards ~
data hazards)

Ans:

Structural hazards :

B RS B I  $0 2% 1117 2 25 ] — B ] N ZE s THY 28l S AT -
figih B OFAE TR R B PG A S

Control hazards -

BRI S S IV BAE R ARSI S HERT - S e
AR

(a)stall = ZI5RA1EZ (& branch instruction » R {F H £ 1EMERY condition KI7E%
A BH4G N —{ instruction e

(b)predict : FESLTHM branch instruction A& kA AU FEMIGE R SR AT LA
#E A pipeline (Y$541f fetch branch target [y instruction £ A pipeline » 2[5 TEH]
REIE T DL E A A A 24 o

(c)delayed branch : 7£ branch instruction 2 &£ 53T MESEITES  (HEH

RERE IS 2RI 252 R program HTHITAEHA (T -

Data hazards :

& —{[& instruction DA SLET instruction HYELTTAESE » (HESEHIHY instruction
AZEAT pipeline FZHMTSE » BLE &L data hazard -

s

Inserting NOP ( software )

Forwarding, R-Type-use ( hardware)

Stalls, load-use (hardware)



Group 7
6.
S5 B fARFE Superscalar ~ Dynamic pipeline scheduling Y &

Ans:

Superscalar :

a1 functional units > {FEHY—{F clock cycle T DAEN{T241[E instruction o

Dynamic pipeline scheduling :

] F—ELZES M hardware 2K 1 hazards FE4E -

(Allow the CPU to execute instructions out of order to avoid stalls. But commit result

to registers in order)

Group 9 (25129
8.
Exception #54:{F pipeline & EEZRIHAY?

Answer:

1 AERE(EFE <52 R

2K HITEIHYTE < 52K

35384 exception Rt 1£HY$54 flush
4.3 Cause [R EPC :HEH

5.5k 0S



Group 11 (£f4%)

8.

Given following code

a=hb+e

c=b+f

Assuming all variables are in memory and are addressable as offset from register tO0,
we have MIPS instructions below:
L11d t1, 0(t0) // Load b

L2 1d t2, 8(t0) // Load e

L3 add t3,t1,t2//b+e

L4 sd t3, 24(t0) // Store a

L5 Id t4, 16(t0) // Load f

L6 add t5,t1,t4//b+f

L7 sd t5, 32(t0)

Please point out which kind of hazard would happen, where is(are) the hazard(s)?

How do we remove it by changing the order of instruction?

Ans:

Data-hazard (load-use data hazard)
L3 and L6 have hazard
Reorder as follow

L1 Id t1, O(t0) // Load b
L2 Id t2, 8(t0) // Load e
L5 Id t4, 16(t0) // Load f
L3 add t3,t1,t2//b+e

L4 sd t3, 24(t0) // Store a
L6 add t5,t1,t4//b+f

L7 sd t5, 32(t0)



