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1. Multithreading Overview
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2. Vertical Multithreading
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2. Vertical Multithreading
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2. Vertical Multithreading
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3. Simultaneous Multithreading

S MO AR E oo /\un.«vr»\rtg/,m!,lc, <$M‘r>

(@ls]®) OO ¥ VMr OCOO¥ SMT
QuUAD S Qums e
& ————— 2 s Quan VJsole
: - ; e
EZ%} /i <SgconN D
\Ll WDSTED \\ mEao
2 CNee S ke aves
v | 2 @2 | v e
Pa C‘lc‘t,
|
v =R NS
& ) WASTTED =3 1
N |5Sve |
AN SeerS AT
Teced N

O” MY (Mt W2 AAE
\Ssol Fousm | §Trveqis~s
FraA Lpse. MRS A
T SAME TN

SMT USES TME EWwE Grav (opTte  AtR2a)d P Aeg 2o
N Am 009 Sopescalne  proce sy on mchrmm
From bbarsme THroans A5 Isfvea AT e SAME TME.

AP molbipla Fetold edaer 1o cunlia feramny 4
'Deés'bv‘s wstroera s }?am D e plrsonsS

SQ DVoes MNoa wmew A Tour AuReass, TIMpld  Fieps
M3t/ vesiars AUAT pra reafy a0 15508 T flepa
IRSTresard pansl of  MA T Ge from DVFForest mreel §

¥ Srs posess e prallelism T e

- o0 BePLrTasl Wina Higqn £(p buT ro  TLP,
APP CARN vie @Fire WIOTW ofF el M Nl Ste

~ For AppucaTiads  wWm Hiqu TLP por ass =40,
e W of Jhe maadide 15 Tnaed gorsss THleedS




3. Simultaneous Multithreading
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3. Simultaneous Multithreading

Draw a pipeline diagram for the assembly loop to
the right executing on a dual-issue IO2L
microarchitecture with register renaming, memory
disambiguation, perfect branch prediction, and fwo
SMT threads. Draw the diagram to illustrate how
both threads simultaneously execute the first
iteration of the loop.

1w
mul
sSW
addi
addi
addi
bgtz

x1,
x3,
x3,
x2,
x5,
X7,
X7,

0(x2)
x1, x4
0(x5)
x2, 4
x5, 4
x7, -1
loop




