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Work — Span

(KOl 01 TEPTTAOGELS TMOV AELTOVPYLMOV Map Kot reduce)

https://mixstef.github.io/courses/parprog/
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Opiouoc Work ko Span

* H moapaAAnin ektEAEST] YIVETOL LE TNV, OLOKAT PG
tasks

AxorovDwVTOG TN POT TOV OAANAECAPTIICEDV TOV
OE0OUEVMV

‘Evoc katevBuvouevoc un KkuokAikoc ypagoc (DAG)
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Opiouoc Work ko Span
T etvon 0/)povog GEPLOKNG EKTEAEGNS (WOIK)

Mia 0TO1001)TOTE £YKVPT GEPLOTOINCT TNS OOVAELAC TOV
TPETEL VAL YIVEL
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Opiouoc Work ko Span

» T &vou 0 y¥pOveg GE EVOL IOOVIKE TTOPUAATIAO GUGTILLO!

(span)
AwoBécipa dmelpa ETECEPYUOTIKA GTOLYEIN
H xaidtepn wepintwon mwopaiiniiog

To O6pro elvar to kpiopo povordrtt twv tasks (critical path)
To peyoAvtepo o€ o1dpKeLd LETAED aPYNG — TEAOVC
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Avaivon Work — Span

Av T €lvor 0 ¥povog GE GUGTN 0L e P EmECEPYUoTUOL
OTOLYEIN, TOTE

T.=O(T/P+T)
» To T emooiCeL Ty EMEKTOGULOTTTOL

» H avcnon tov T emiPapvver ty amxo0061
2VVETMOG N GYEOLAGT) TOV TAPAAANA®V aAyopiOumy Oa
TpETEL Vo, amtookomel otnyv peiwon tov T (span)
Amogedyovtag v vEpuetpn avgnon tov T (work), extog
KL OV 0UTO LELWVEL OPAGTIKG TO Span
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H Aettovpyla map Cava

* Epappoyn pioc cuvaptnens o€ KoOe GToLy el [L1oG
WKOAOVOTIOG OEOOUEVDV.
Work = O(n)
Span = O(1) (av n f &xel 6tabepd KOGTOC)

un
900
i
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H Aettovpyla reduce

* YDVODOLEL OAN TO GTOLYEIN L0l GLAAOYNG (collection)
OE EVO [LOVOOIKO GTOLYEIO LEGH TEAEGTT] [

|

s
_
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[TapariinAomoinon e reduce

* A&y EVOIL TOVTO OVVOTT

Oa TPETEL 0 TEAEGTNG f VOl EIVOL TPOGETUIPIGTIKOC
Otav (((x10 x2) 0 x3) o0 x4 = (x10 x2) o (x3 0 x4)

II!‘;
:

)
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Reduce: Work kot Span

o YTV I00OVIKT] TEPITTMOG
Work = O(n) — 060 kot 1 GEPLUKT EKOOYN

II!‘;
:

Span = O(logn)

)
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Reduce ko evtorec SSE/AV X

s [o v opeen vAomoinen O Ny amoPaiTnTES
EVTOAEC e UN-KADETEC TPOCELS

«Op1LovTIED) AELTOVPYIES

Aldoyion kdBetov Aopiomv (cross-lane operations)

Mn amod0TIKEC TPACELS GE GYECT UE TIG «KADETESH

[ToAAEC EVTOAEC €XOVV TEPLOPLGUOVS TN OLAGYLGT ADPIO®V
Xpeltaletal vAOToinon Ue 0GO TO OLVOTOV TEPIGGOTEPES
«KAOETED) TPAEELS

[dimg ot Kpioa Yo TV amd006T CIUEI TOV KMOUKOL

paRaaR

p
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[Tapaoetryua reduction: ABpoicua mivoko
(€ot® €VPOC TPAENGS = 4)

éé&w
Lk

o
v

%70 TENOG DoU YPEINGTED EVOL
OPIEOVT10 a@powua TOD a,ta,ta,

KGVOGOPEVTI
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float partial sums[8], result;

// move 8-float m256 accumulator to float array, unaligned

~mm256 storeu ps(partial sums,accumulator);

// serially add 8 parts to final result
result = 0.0;

for (int i=0;i<8;i++)
result += partial sums[i];




// horizontal sum of 8 packed floats, let *pa = h g fedcba

// add high and low 128-bit halves into a  ml128 number tl = h+d g+c f+b e+a
~ ml28 t1 = mm_add ps( mm256 extractfl28 ps(*pa,l), mm256 castps256 psl28(*pa));

// create t2, a shuffled version of t1, t2 = g+c h+d e+a f+b
-~ ml28 t2 = mm shuffle ps(tl,tl, MM SHUFFLE(2,3,0,1));

// add t1 and t2, result t3 = h+d+g+c g+c+h+d f+b+e+a e+a+f+b
-~ ml28 t3 = mm add ps(tl,t2);

// set t2 to upper parts of t2 and t3, now t2 = g+h h+d h+d+g+c g+c+h+d
t2 = mm movehl ps(t2,t3);

// add lowest parts of t2 and t3, now t3 = g+h h+d h+d+g+c g+c+h+d+e+a+f+b
t3 = mm add ss(t2,t3);

// copy to a single float
fsum = mm cvtss f32(t3);




BipAtoypapia

« Michael McCool, James Reinders, and Arch Robison. 2012.
Structured Parallel Programming: Patterns for Efficient

Computation (1st ed.). Morgan Kaufmann Publishers Inc., San
Francisco, CA, USA.

* Intel® Intrinsics Guide
(https://software.intel.com/sites/landingpage/IntrinsicsGuide/)
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