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Review, #1

v Technology is changing rapidby-
Coparity  ESpeed

Logic 2x in 3 years 2x in 3 years
GRAM, 44 in 3 wears 2« in 10 yeors
Gisk 49 in 3 years 2¢ in 10 yeors
Processar [ n.a.) 2u in 1.3 years

v What was true five years ago is not
necessarily frue now.

v Execution time is the REAL measure of
computer performance!

- Mot dock rofe, aot OFT
v "X is n times faster than V" means-
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Today:
Guick review of everything you should
have learmed
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Cycles Per Instruction {Throughput)

“Awerage Cycles per Instruction™
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“Instruction Freguency”
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Example: Calculating CPI bottom up

Hun e hmark wrd collect woriload cherscher moaben Gamulsfa, rechne
courrhery, o= aEmshing|

Base Machine (Reg / Reg)

Op Cycles CPL{i) (% Time)
ALV g0 1 3 EELY]
Load 20% = 4 (2T%)
Etore 10W =2 .2 (13%)
Eranck 20w 2 4 (27%)
1.3

Typical Mix of
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in program

Dicsign gl i Make The comman mse fasf

MIFS L% rule enly corciser adding an instruchien of it @ shown to add 1%
pirformaniod. iMErE st off fedasnoble Benchrar ks
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Example: Branch Stall Impact

= Assume CPl = 1.0 ignoring branches {ideal)
« Assume sclution was stalling for I cycles
« If 3% branch, Stall 3 cycles on J0%

Cip Freqg Cydes CPIN 6% Time;

Cther 70% 1 7 {3T%)
Branch 30% & 12 63%)
= new CP1=119

* New machine is 11.9 = 0.52 imes faster [i.e. slow!)
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SPEC: System Performance Evaluation @
Cooperative

" Firet Round 1888

= I prograes yecng @ angls numbsr | S'ECmarka™)

* Esoond Round 1882

— SMECEEE o o prograea] eed SMeCEsI O Hesting poant propgesm|
¥ Compider Flgs uslmésd. Merch 5 of BEL #0000 Mocdsd E10:
mplos: czrixm.csfdefe eper hee Eoopy, Thoopy iR, H S -
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METRI: SRli- il Snomener] CRpeRS=rea S sr=-anl

nEERY: Snormcc i kp=RkSor=a S ooi=E DD Flo=lna

* Third Round 1886

— ey e of progreme: S1'EL =B arlspger progremad] sed) SIS0 (i
Sosbrey gl

= " omschrrmricd el Sor S peerd

= Snpie Heg ssdhng for ul progreess S1'ECmE basedd S, S15055 Ewaei

» Fouwrth Round 3000:; 22 sppc

— wrmdlyais snd ks ben Erograms

= Lompressdecn: bl gop,

= Inisgrted crowt Eyook, ey Feong, ol oFf ctheme
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SPEC First Round

= One program: 33% of time in single line of code
» New front-end compiler could improve dramatically
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Integrated Circuits Costs @
_ Die cost + Testing cest + Packaging cost
— Fial test weld
Wafer oast
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Dig cost =
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@
A "Typical” RISC @

» J2-bit fixed format instruction (3 formats)
« 32 32-bit GPR (R0 contains zero, OP take pair)
« J-address, reg-reg arithmetic instruction
= Single address mode for load/store:

base + displacement

— mia Inclirssdion

« Simple branch conditions
» Delayed branch

see: SPARC, MIFS HF PA-Risc bLEC Alpha, IEM FowerFo,

OB 600 &S TE00_ Oray-1, Oray-Z -3
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Example: MIPS (- DLX)

Regster-Regster
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Approaching an |SA

* Insirustion 3t Archltecburs

— Owhres s 0° cpandom, mrruchon foremek Bardwers supsorisd
dut bppand, nemed wiorEpe, el e s g model, SO nng

* Mpaning of sach Incbruotion | decoribed By ATL om
archirgctad regisiers and memory
* @keen tsohinalogy concbaints accambles sdequats datapath
= Brchrisched siorsgs mapeed o sciowl & bomeses

= Furcien usks b do sl e regusred opemsbonae
= Mowmisls sddrbznsl aiorsgs ey BAIL BEIL .. )

= ImisrconmcE o mess rroremESon Emeng e ared s
* Map saokh Inetruston fo csquenss of RTLE

» Collets ceguenoes ko symbollo sonfrolisr ctate francsiicn
diagram |(3TD)

* Liowesr cymbollo ETD to cantrod podnic
* Implament oonirollar
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5 Steps of DLX Dﬂtapath
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Datapath vs Control

Leafapath Coarlrel s
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5 Steps of DLX Datapath

Flgurs 1.1, Pegs 120
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Inst. Set Processor Controller
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