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i 1:

fun parmap—_head { nil = nil
iparmap_head f h;;t = let
let 1 h iy val t' = parmap_tail [t
va =
b = f(h
|1t = parmap_head f t ti (B

fun parmap—tail { nil = nil
jparmap—1ail { h::t =

. in

in b bt
4 s2t end
en,

HT#% ETD #1 LTD J7rikpr RA M BRI, A TR W T — Moy AT 5 2 IR R
PG L IR & 77 3 (Eager — Lazy Deriving Tasks method ,ELDT),ELDT 77 & AR A3k
RERMNHATHELS, UEEFABHETHEINEFRE. SRR EHRGTE
f£45 bR Oldest —first HME , WAL TR 8589 11 B AL £ 5 FEHIBR PR HEHE R Last in first
spark KBS, XMESMBIRER S ELE ST EREAT R R, AT AT UGS & F
Z K4 E 5 Y8 FF 44 (context switch overhead) , f# ELTD B 3: it 5 2 A2 fTEHE S
PR BN BT BB e R B L A2 17 B 2 S IR A B R B 8. T R4S ELTD
FEFERREE.

3 ELDT GEREBSHE

ELDT FEMEXRHEEARFWHIT IR LY EESHLRSN, £ T IRNLESE
P AR B & BB H I RE S, BiC AR ERE YA EF RITH LM N SR ROE K, &
W) R 0D AR e R A Oldest —first R BE £ 20 55 BL T & 1B 89 3547 {1 % (stealing exportable
parallel task). FAbREBEWEH —MMEFFEHE T, HEEFRTIE B M E AR
EHAMITFEERHEFEE AT EFR B T REGENEH®HSEFRE LS
e ) G5, X R — R IE B A TS RAEVLH A AR T HE T, ATTRER A IF B
AT EFTHERSEGESTE, A E TR BMRZ R TR TENITER
KA, FAAEHEES RS S4B LRI FEFHE -3 SHTFERIEFFR
o FLRT R A AE 55 )5 Bk (Continuation ) E 5, B E L H KB ITEMIFEFRERT
o, 2 AR R A IT R B S 0 AT & M AR AT IR AR AL PR BR R A BT R A 5
4R A b P R BT BT (RS BB TE T RRAYERTR. S ELDT Jrik i S FEE
4% G SRR (pure eager) 7 iETRA AT R B SHE A B ST 45 F LB HE (pure lazy) T 5
FIREIE R AT T HE. ZE B £ PE I Message —passing ZHL RS L, H [ R HE
YERIfE H =08 P I IBE S SEIALE . BIAIRITIE & IR EAN IR, DR RHERE R
FURER T PR AY {5 5 (B 0 A o7 fRT 3 B 0 B RS B 3R 8 ELDT Bk Al 892
FREGTHIFRME 4 FiR.

BEE 4 PRt RS FIBELSLELDT B ARARHERHETE —HE
# # A (Producer —Consumer Model). JE i 1§ 15 /5 Sk B AL BALIE N £ 7 &, YR 4
B AL TEHL A R E ST RS, R E IR A M B E 45 AT RIS 0 T 48
A, i LT_Head fil LT_Tail #8Lit /5 kA S ) TS AT FHER M BRI, X FREH 5
RN TH 9% 2 1E 55 B T 4 B R 7 e BT 48 4 = (R 2 (), 1 T (B WU =3 0
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LT-Tail }—

¥ n LT—Head:] HeapSpace
Lazy-C14
¥ 1 | lazy 2 (ENVIFrame1J |
r el L
tn
2 — Lazy-Cn
t; ] 1:_“_-]—-— ENV[ framen |

[1op-expl ]

HTHRC FEHART 23 ]

H4 ELDTHITRAMEHIHRE

BRECTREARIEHERALESERYERES, £ H BT84 LT Head B
B SETE BB IR 4k (Continuation) {£4F , Bl & 15 81 Lazy_C. ¥ @ Fr Wt REGYTH A, R G
WZABREAAHERE. FEEETHESFRAEST NS ERPHEEY C B THE#AL. B
AR ZERESMER. BB C Somi. FEERE A ERPHC &2

Jt. ELDT BRI T .

Procedure ELDTProducer{T} /= Algorithm 1 %/
Begin
il Can—partitioning (T) then
Partitioning{T) =>>[T1, T2, Tu_ /% [*]is a set of partitioned tasks # /
Push T, -+Ts5,T; into Controlling_stack while Ti is’t atomic op
Push Ca,*C3,C; into Computing_stack / * Ciis the abbre. of Ci{s} =/
open interrupt, Recursive Call ELDT _Producer with T,
if (Ty have Continuative Tasks) then
flag < =get—result{Ty's Continuetion)
if flag<Z>>true then
Blocking T until C2,C3, - sCy Executing end
endif
endif
endif
Executing T in Computing—stack
End.

Procedure ELDT _Ceonsumner / x Algotitha 2 =/
Begin
while . T. do
begin
if idle{Processor} then
Send eager request signal for Executing Tasks to
Contigucus processors,
Waiting {or response signsl and task T
if receive(T) then
starting ELDT_producer with task T
endif
endif
end
End.

© RS

http:// www. jos. org. cn



2 M BHEF ATEFHEIRLEGRIERAEHF & — 11 —

Procedure ELDT _interrupt_handle /% Algorithm 3 =/
Begin
if (there are continuations in Controlling stack) then
Sending Oldest Continuation Ci pointed by LT —head to the
idle processor that sent eager request signal,
LT _head downward
free frame F; to which C; responsed
else close interrupt
endif
End.

ELDT S s Caltl, -, tn) B T SRR, B To MIBTHEFEH (11,12, ,tn)}
A C (ORI RPN ELDT B 8k Ay b 7 b 28 4L 5% 1% 48 69 P I AL 61, EL-
DT_producer At B[ s el 57 W i >R 4% o) Pl b 3. BIMREE M8 RITE G MBS S
FENLRIEENHTREE BEIES R IES4ME B MHEEAHUT, XM SR
BT E SRS, n— B J5 6 8, Fibonacei B35 # Hanoi % 5] 55 %5 2 e f &
B4R B FFAT I AT B 5 &5 TR B ELDT H R H A Fibonacei MEMITENE. Fi-
bonacci PR T HEFEXIT -

fun fib(n)=if n<C2 then 1 else Add(fib(Sub{n,2)),fib(Sub{n,1)))

fib RARMMAN EHITHEZF . HAESFEHERASE o fR KB IK, HILR
ISR 2 T i AT SR M T 5 S Q18 F tUR R 25 40 4 7T R i B 17 B
HAR B B R aR , M TR BT S IR A S B ). B 6 458 75 F ELDT ¥4 {ib 347
REAGES S

BRIFHFITREH AN L ELF PELLPE2 AL fib (O M ITHIME 5 BR, RHBEF Ce
RRBEHTHEBRE.Cr BEEHERBEGIHAECLEILE Mt EE RESE T M
Cr. B FBRFEA BAET Cb R T B E4ERF,Co ¥ i B RR M FE L. VAL
RRITHELE R ENV 2R 1iFH 5, PEL. Adr Sy IRARFEYL R, [exp IR R T E AR exp.
BT ELDT FEETFEAMBRERE, tHETTEEHSREEERTN, AERRE &3
RS et A A (32 U e . 3t T 5 M BEE N T F U7 M HE = 6] (Heap) . RAHHE
TG N LR B A D e M A, AR R LB R S ALICE HLIBREIE S ir S E M n e
MM B EENINF T EEH T AR PREERRETR BT RS LHHEE.
AIIE S ER A RE CAENST R 28T, B RS M 3 S R L P28 AT,
A ASEEMIRNFE RN EE WL -k R e, X Fr RS Re
HTHERE BT R TER SRS AR FEEE T, AR R
ARG ELDT FERE M EELE SRk, RARGHEEMBEYE, X d T EL-
DT Jy &K H Oldest —first B {E 45 GTELIR S, I (T & 5 BT B 5T BU(E & A b FRYLIE A
R R RN BB T, R A RIS . SR E RS E KT
W HEENSEESHERF N RIOZTAEY S ELDT FEHE3I M5 4
Transputer (1 > T800,2 M 4 T THIOMWAWNHITES FHERBRES T FL£L
Transputer ,Sun3/260 FRMITHEE, B4 SML BHEEH Ed{nburgh 2P T ) 2R 28 B iR 3L
EEEML BRAEMRAGIHE — ML SML &5 80 WS %8 R £ PARALLEL C &
Transputer F#FT. LR FRRH ELDT AL E A MG I ERE, SEMEH & H*
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5 %

Frok, T ATAE 5 0 IR SR B AR

Cr 4

Ce LTTail Ce' ] LTTail
2 LTHead LT Head
n HE fib ol |1
Sub Hea ,L Add Hea - 4]
fib =ap hin—2) =P
ENV[ fib,n—1 [ENV] fjb,n—3
Add ib.n=1] Aad i
[fib(n) ] (1 Lfib{n) (3)
4 4 Lo
—’ Deriving task
Cb LT-Tail
Task request LTHead
Ce 0
g VL 1]
Add ¥
ib(n—1) T
PE1, Adr 2
Cr LT-Tail +— Nil VAL[fib(n—13] LT-Tail 4— Nil
VAL{fib(n— 237 | Heay ( LT-ead Nil VALLfib(n—2)]{ | Heay | LT-Head — Nl
Add NiL Add NIL
i fib
fiib(n}] (47 Return result [fib(n)] (6)
I
LT-Tail +— Nil
cb Heap LT-Flead —» Nil
VAL{fib{n—1)] NIL
PEL. Adr (5)
5 Fibonacci i ¥ 1 W L B 4
n{fib"s parameter) 20 22 24 26 28
SUN3/260(ES 0.0833 | 0.2167 | 0.5333 | 1.3333 | 3.4665
SUN3/260(SML &%) 3. 4165 9.1330 | 23.9824 | 62.8808 | 165.1101
1 PE (1 T800)(EML &%) 0.0955 | 0.2501 | 0.6548 | 1.7144 | 4.4883
3 PEs (1 T800 + 2 T414) 0.0493 | 0.128% | £.3373 | 0.8832 | 2.3123
5 PEs (1 T800 + 4 T414) 0.0305 | 0.0797 | 0.2086 | 0.545% | 1.4291

Be fibitHMERARGTREN. )

it AT S AR AN SRR, T KR BRI 2O FOH T s B ES &
Ao i E R 2, B IR S W AN IT 8, 4T %5 BLBE (task granularity) 5347 R 409 T IS
B TR, AXEFHTESFREWERRS, B T —HAFRHTEEFHTRE
B BB AL ELDT) R E B 22 £ Transputer R MHTRE LHITRFEER
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M. ELDT &—#0F B FHAT R & 0 ik, B4 0 i TR AL s B S 5 —
AL, TR S B Oldest—first FME R HAH 3 Last in first spark HEBE iy 5 2R
TERMR BT EAHITH:, B8 o &0 B R LA R B AT R ERER B T — R AR
B AL TIRMEE TE MBEEAI R, % 8 M T B R R0 TR K
i) 5 B Gt ST IR R SRR S0 — B g A B AR, X 8 TRt H T H T LB A SR P
Fir b B #y FE 2 ) 2.
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A PRACTICAL EAGER—LAZY CONTROL METHOD
FOR DYNAMIC DERIVATION OF PARALLEL TASKS

Tian Xinmin, Wang Dingxing, Shen Meiming and Zheng Weimin

(Department of Computer Science and Technology, Tsinghua University, Beifing 100084)

Absiract One of the most issues on exploiting effective parallelism is how to dynami-
cally control parallel task derivation, In this paper, based on the ideal state of parallel
tasks deriving, Eager Task Deriving (ETD) and Lazy Task Deriving (LDT) methods are
analysed and discussed briefly, drawbacks of ETD and LTD are also presented. A practical
Eager — Lazy method is proposed for dynamically Deriving parallel Tasks (ELDT). The
exprimental results have shown that ELDT can effectively control and increase the granu-
larity of derived tasks whose granularity is finer than the ideal granularity that multipro-
cessor systems can exploit efficiently, and take an ideal or satisfied state of parallel task
derivation,

Key words Parallel task, dynamic derivation, fask granularity, lazy task derivation.
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