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Overview of a Performance Evaluation System
for Global Computing Scheduling Algorithms

AT1SUKO TAKEFUSA,” KENTO AIDA,? SATOSHI MATSUOKA, 213
HipEMoOTO NAKADA and UMPEI NAGASHIMA f5

While there have been several proposals of high performance global computing systems,
scheduling schemes for the systems have not been well investigated. The reason is difficulties
of evaluation by large-scale benchmarks with reproducible results. Our Bricks performance
evaluation system would allow analysis and comparison of various scheduling schemes on a
typical high-performance global computing setting. Bricks can simulate various behaviors
of global computing systems, especially the behavior of networks and resource scheduling
algorithms. Moreover, Bricks is componentalized such that not only its constituents could
be replaced to simulate various different system algorithms, but also allows incorporation of
existing global computing components via its foreign interface. To test the validity of the
latter characteristics, we incorporated the NWS system, which monitors and forecasts global
computing systems behavior. Experiments were conducted by running NWS under a real
environment versus the simulated environment given the observed parameters of the real en-
vironment. We observed that Bricks behaved in the same manner as the real environment, and
NWS also behaved similarly, making quite comparative forecasts under both environments.

WCABUTHE /EHY Y — 2 %23EH L CRBEERR
FREATIHEEMTHY, HEINEBEWNE LEY
sa—rarta—7 4 U SIRERRy hU—7 k- AT LARBEREESRTVBY, £V AT ATES o—
Nhav¥a—T7 4 T EHERITI b, #HEY

1. T L oI

1 AAFHHRAS SRR YV —ADFEAVERE, FRRRBIVOY Y —ZHOXy b
(lr){fe;ec?:::l}clel:‘ellow of the Japan Society for the Promotion D— s DRREE=F L, TROLOEHRE D &I0EE
2 BOR TR 2—POERT D5 A7 ZBINEI D B THA DR
Tokyo Institute of Technology a—) T AIT) RABLIOEFRIZES 24
s iﬁﬁﬁﬁﬁg%@ Va— Y ST L— AT — s EFEL TS,
T4 ETHAHR IR TR—r\ VAL Ea—T A T VRT HMIRBITDAT
Electrotechnical Laboratory Da— V% 7Q$(£@§L|‘Zﬁﬁvcbi, %0)%,ri@§}a§.§-5 s
15 BT BIRBFAAT i
National Institute for Advanced Interdisciplinary (ChRx 72
Research e Xy hNU—ID ]\7j'\911‘\/\\, /N R, YE%}E, ZE



2 BB A 2R SR 1959

o HEVY—RDT7T—%T 7 F v, MEE, AW, £H
HRE U KR E COMME EEETTV, 2R
ROBHBERIZ LV EFEOEBLZHETI2HLERD
5. T, MOMREICLVER - BRI EEDO X
rPa—Y T NTY XAREDEY 2 — N E BT
DB, BFEERICH L TRy NU—I 03 REY YV —2
SLOFMBEEDORIAFE U & 212 LARTE, EBR
RRBRY Y a—Y v T OBLEERT O, FHERED
HEZLDb0on, i LEN. T7hbb, A
B 21T 5 720k TERBREOFBE] BMRDBN
B.

—%, BETORNTWAERRETCORF Y a—Y 7
FIEOFHE TIXFEMEREE O B HK Sh, EBITZ
OHFBMEL RN LIZEY, BEA T V2—0 2 TT L
Y XL - WA RETH D, e, Fr—rv
A a—T 4T YV —ADEFE=F - FHEBITIA 7
Ta— VU TRRRESEETITLLIDLT, Ihb
DIERE BT BE Y 2 — VDO EREE E TOBERBRO
Effiz R FRENEWV I RIEN D B.

AFaTIE, = ara—F 40 S VRTAD
AV a—Y VI FERBITZOT L—LT—7 OFFHf
o % #2469 % 2 2 7 A Bricks? #2423 5. Bricks
7= arvta—75 4 VIBREDY I AL —4T
HY, BelhFry NU—7 bRu Y, HEV—T—F
T Fx, BEETANBLORFVa—) v Tr 71—
LU= DEET 2— VEREFREICT S, Bricks ®
= —1X Bricks 23263 % Bricks REREAZ V7 b
&0 FRICBREREEIT, FRATVa—0IT
Y XADOHEBMDH BT EITH 2 LN TE 5.
T, AT Va—) T EYa—L~0 SPI(Service
Provider Interface) Z#&flt L TW 5728, Za—n
AU Ea—T 4 VT VAT ABRREILZ O SP] % EET
5Z L TBricks VAT A ETCAS Pa—) 77 Lb—
AU— 2 DEFIET 0 Y T AEY 2 — LOMERREIT
ZENTES.

ARETIX, ThEFFTH-0Ic/e—rarta—
T4V TDY ) —=AFH AT 5 THD NWS(Network
Weather Service)®®) i\, DR srPa—Y s
7 L— AU —7F Va2 —/)L0 Bricks ~D# A Z B
i{ToTm. RV AT L NWSIZ X 5 FFM3EER T,
BEANV—Ty FORAEEZHWZRBEETVICLY
Bricks 2 E&RE L 1T FR%E OB 2R3 HMERE N 12
HTExrZ L EHER L. £z, NWSBREREET
DOEM L FIBRIZ Bricks ECEFICEBIELZZ LEh b,
Bricks L CBEEV AT ADART Y 2— ) U 2T 5E
Va— /VOMERBRNTRETHDHZ LERLE.

2. Bricks O#IE

Bricks (% Java THREINEZ I —Lar Ba—
T A VT VAT ADAT Y 2— ) v T FEOVREFEY
Ra2b—FThY, AT Ta—J 7Ty XLOF
flieZD7 VL —2U—7 OERT A MEITO THODKRH
I OBFRMOH 5 ERERE L R T 22 L2 BN
L LTW5%. Bricks DFEIILLTOLIICE LD BN
5.

e BricksiZZ v —r\aryCa—F 4 o TBREEL RS
Va—UrZaz=y bpbERELTNS (B1) .
Bricks TliZv I ab—y g 2Bt 5

- A Ta—Y TNy XA

— Ry Va—J Tl AEEY -

— IIATUL, =N, Ry MU= ORERR
— Xy hU—Z [P NTOLEFE FFHIT5)
— ¥YIal—varTHVLRA RS

FEORE% Bricks REREA 7 V7 Mk v BRI
MASTHND Z & 05 Bricks &4 )72, Bricks
D —H X Bricks BRERE A2 U 7 Tk L7725
BEREEFATRHOANE LTEXBZ LiITkY, #Hx
REBETTCORY Va—Y v 77 NI Y XhOFHE
BRNBTED.

e BricksiZk3vIa21b—varybETRFVa—
VIRETLZTue—nNvarta—T 47 V—
AMERES D720, Bricks TIIRAF Va—) v ra
=y bERMETE. R Va—Y Tz M,
Globus®, Legion®, Ninf”, AppLeS® % BEfF
DAy a—=VY) T TV —bDT =7 %ET)VELTE
V, ThbTHREENEEY 2 — L THRENE. R
TVa—Y /oy FOKFEYV2—MITVIab—
YavRETTY Y—ARRRDOE=F, FHl, X7
Va— )T BT, Va2 —NAHDA E T =—
2L FREICEEFE S a— R ary B a—F 4 VTV RT
ATOEREZ S LICHRFHEINTEY, HEV 22—/
BEHIZ Java CRBRSI NI BT T LAEV 2 —/VITE
EMZ B LNTES. T7bb, Bricks A7 Y a—
Yo Za=y b SPLICH- THIERAI Pa—Y v
TT7nad) Ah%wFEEL, DBricks bk Thix B %
BELZFMZITY) 2 L8 TES, &g, SPI:D
TN—A B 72— RAEHETHILIZLY, &7
TSR EYa—VEEFEISa—R" L a s B a—F 4
TVART BDONFA P a—Y vV TED 2 —MIEE
WxBHZ ENTESD. Bricks (TF=FROFHIZED R
TVa—Y) rTICETAERICNZ, YIalb—vs
P ORBRL R AT Y o — VTR L, ST



Vol.0 No. 0

@

Client

Global Computing Environment

1 Bricks 7—%77F %
Fig. 1 The Bricks Architecture.
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Fig. 2 An example of the Global Computing
Environment Model.
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interface ResourceDB {
// stores networkInfo
void putNetworkInfo(
NetworkInfo networkInfo
);
// stores serverInfo
void putServerInfo (
ServerInfo serverInfo
);
// provides NetworkInfo between
// sourceNode and destinationNode
NetworkInfo getNetworkInfo(
Node sourcelNode,
Node destinationNode
)s;
// provides ServerInfo of serverNode
ServerInfo getServerInfo(
ServerNode serverNode
)s
// implements process when a simulation
// finishes
void finish();

interface NetworkPredictor {
// returns Prediction of the Network
// between sourceNode and destinationNode
NetworkInfo getNetworkInfo(
double currentTime,
Node sourcelNode,
Node destinationNode,
NetworkInfo networkInfo

);

interface ServerPredictor {
// returns Prediction of serverNode
ServerInfo getServerInfo(
double currentTime,
ServerNode serverNode,
ServerInfo serverInfo
);
}

interface Scheduler {
// returns serverNodes for the request
ServerAggregate selectServers(
double currentTime,
ClientNode clientNode,
RequestedData data
)5
}

3 AyVa—JrZa=yh SPI DHE
Fig. 3 Overview of the Scheduling Unit SPI.
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State ensor
NWS API
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NWSResource NWSNetwork| NWSServer Monitor Scheduler
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Bricks Scheduling Unit SPI

Bricks Global Computing Environment Part

4 Bricks SPI £ NWS API O
Fig. 4 The Interrelationship between the Bricks SPI and
the NWS APL

# ———— ResourceDB declaration ----—-

# ResourceDB [name] [selected ResourceDB]

# (arguments)

ResourceDB db NWSResourceDB(\
sap4.is.ocha.ac.jp:8050, \
sap4.is.ocha.ac.jp:8070, true, 1000, 1000)

# ——— Precictor declaration -----
# Predictor [name] ([ResourceDB name],\
# [selected Predictor] (arguments), ..)

Predictor pr (db, \
NWSNetworkPredictor(sap4.is.ocha.ac.jp:8070),\
NWSServerPredictor (sap4.is.ocha.ac.jp:8070))

# ———— Scheduler declaration --—--—

# Scheduler [name] [selected Scheduler]
# ([Predictor name], arguments))
Scheduler scheduler \
LoadThroughputScheduler (pr, 100)

5 Bricks BERERZ V7 b
Fig. 5 Example of the Bricks script.
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nws_extract (
String experiment;
Stri i

NWS Forecaster

nws_extract (
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