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Cloud Infrastructure, ABCI) [9,10] 72 ¥ T/ — FND
B E 2 M) Ahs 2 2T, FRHICETTES
Va 7RO E RIAATED, fElkd X 5 i2EERIIRE
IO RoTETWS, £, T—RR—2R Y
LTHWSRTWS CSV B X SQLite TIX, FHIATEIZ
BWTHHADINGRICIE S, WHIEOERS, A#HETH
e LTWRIHBEENREDL v —HlRE MM 22t
DEEL V.
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A——a Va2 —RERRT 2EIEBLES - mHIE
EHAER T 2 & o —1HRICOWTIE, ERERERICH
2200 1ED2VEPBOEPMCEN LT, 7—4
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WOT7 +—~<v M, 2BETEZ 208D 5. 1EEH
X, HHRERFDOE VI =00 F —EZN—RIEET 5 1H
WOT7+—~<v b THZ. 2MEHIZ, N7 7V r—>3
7T S AWBERE T — ZR— 20 S BE UH S 2
D7 +—=<v bTH%. WINOEEHIERITEL T —%
F—RENR—RBIZER L 7 +—< v FBHVSR TV,
1 B8 HIZ oW TE, T4 Redfish % OpenMetrics 72 ¥ D
APL, 74 —~<v FOIEEMDIEA TV S, Redfish [11]
Y —ANEH A VX7 2 —2THD, RESTfull APIIZ X
ZEEREM, JSONICE BT —RREAEZERL TV 3.
OpenMetrics [12] 1&t& > ¥ — 72 ¥ OEHRARIEL http 7
OraALTTFFRAIR—RZAT7 =< v bDF— R BT
ZZEBHEXINRTWS. 2BEHICOWTIE, kg DI
BBy, @7+ —~<vy b LTERSN, LSFAEH
TVWB3BHDIFHRN., T—ER—AY 7 v 7HIZER S
F—=RIT73—<v FEFLTVWEY, REINICARST 7Y
r—a YHFHET BRI, Sk A4 LAk T IEE
Zro#ffEE RO CSV ERIcEfich TRE NS
2 AN

23R TED, BFEDOT —XtE2rX2—D% L Tt
VH—IERIET - ZR-RACEHN L TERBLTWS. 20
728, AT 2MEBHD 7 »—~< v M EMNRY Lk
i, MORRZITS.
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(© 2021 Information Processing Society of Japan

Vol.2021-HPC-178 No.14
2021/3/15

Y — LT DOWT T 3.
2.3.1 X—/\—13YEa1—4 TSUBAME3 TDES

RUR TEKR¥DEA T 5 TSUBAMES [8] Tik, Zhe
L2 CPUGT 28 ¥ 2 7), 2 GPU 2 57%5 540 BD J —
FiZoWT, f&/NC 197, 0 GPU OHL E THEHY
WEFRSEIL, SO THOY a 7R FERNCFEITT 5 27
Va1V Y IETV, FERNR . — RO L2 M-
TW3.

Y a 7 A5 Y 2— 713 Univa Grid Engine(¥i: Altair
Grid Engine) [13] Z HHWTE D, ¥ a 7OEITREEIZ
qacct AV Y RTBRTEZFED T AV VT4 ¥ 7T —
AR=ZABLYL, BEODRT Y2 —-7v07WMAT, #E
EIHICHHEEHA—Z BT % SQL F— &R — 2
KHHREBML TV, A7 Y2 —JDFEH VI HICE
WTIW, YadRrJa—9DT7 AV T4V ITT—X
N—Z2DOWNEMMIO R ZICB I 2REEZEELTE
D, YaT7owAL—Y, BARZ, BHIRL, TR,
i, — B X OHH CPU 2 7 /GPU &8 72 & A& X
NTn3.
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FL—YORERE T v 7B L CBHRBOMNEE NG
Wi ¥ BRERVITRHEL, SQL 7 — X R— AR EFEL T
W53, Ganglia TEXZhZhOiHlfE:Y / — FEA TEM
LTWBZ XL, Zho0aHfEiE — NER IR
RBZHEMTHEIINTVE 8, /— FEOFHR: &bE
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Ya 7ER, ROEEE Y —IEROEEEIT->TWVW5.
Ya 7HREE—-OBGRT - A N—RCEBLTVWS. —
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MLTEELTVWS. TOEHIZ22oH%. 1 DHIX, &
TR - ISR T BT EA LRV X =R D, Zh
ZFhot I —1HREND T —ZR—=RCEEL T2
ETH5. 220HIZ, AEEKOY Y —EHRIZYINES R
7 WA 2 H o Tz Zabbix ICEE L TW =23, EHIM
KEBRGEEHEELROAN—F Y 2 7 E LT\ a7z,
2L —VRBEENPHELDTHS. ZOME,
> — 1B Prometheus [14] BT, FEEEAT
BRI A E 2 To T &z

K 212 ABCLIZBIT 3P a 7IER - o+ —1HHREM
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o BIR - HHIFMD 7 — X LR HEARFIC PostgreSQL
DT —RR=ZAPF—=NIEET 28 LTz,
MALL7zty b —=212H 5 8, R, ot ¥ —
HiREe 7 7 AFEZHE(b T 572912, Prometheus
WHEHLTWS.

e /—FODIPMI bW ENZT—% (/—F&E,
W, 77 ) &, 2y VY —7EROM
#EC Prometheus % B# X 8T\ 2 % — N TIXEIZE
{522 TERVED, HREMO CSV 77 4
CLTHETZ 7 AT AT AZEEL TV,

o IPMI ISt D / — F D7 — &id Prometheus @ Node
Exporter %/ — F L THE L, Prometheus ®%—
WWHEHNLTWS.

EH U727 —ZO—ERE Grafana 12TV 7L X A4 L]
BULL, FAHFE ABCI OEMERIZ & OMEERICHIF LT
W3, i, EAF—LICXEFT7 74 Y TOHMAIL,
Prometheus ® HTTP API # W&t 9 —47—
X% CSVIERTHIS T 2a~Y R4 vy — L EHEL
TW5.

2.3.3 LEEHUNDY—ILEE

NVIDIA 238t L T\ % Data Center GPU Man-
ager(DCGM) [15] i, 7 5 A& L@ NVIDIA GPU B X
U NVSwitch IZFHL L7 EBY — L TH D, GPU OFIH
RBOWE, 77 vHEREOEREINET HBEL RO,
F72, FHMEZ =27 AR — 35 API HEfHEhTHED,
dcgm-exporter ZH|H 3% Z £ T, Prometheus 72 ¥ OAtf
DE=ZRY 7Y = TEHIERZ D AL Z & AR 2
IO TWS, L2914 FOEAIITBWTIE,
L0 e ZAFMAENATWARWA, DCCM ZHWVTWnW23 4
A PZBWTHIZ I AR—F API ZIEHT 2 2212k D,
A G EHAE R FIEH T 2 2 e k2 e E R S
ns.

20T, 2000 FEUEFETIER——a v ¥ 2 — &RIFKHK
2bDTH 1000 / — FEETH Y, IBM Tivoli Moni-
toring [16] % H X2 B{EFT JP/1 Server Conductor [17] 72 &
DY — NEHELELA Z — ) — a2 ¥ ¥ 2 — & OB
ENBHEEDDH -7z, T DIV — EAICHE R
N—FROxz7EEMH V7 27 EH XMLV EH,
Ny 77y TiREDEREZ RIS 2 v =YY 7 by
7HBEHO—EHTHD, Z—R—a a2 —XTE—ED
PEGDAZBHLLTHERALTWE., 2608
i, BHELOATEHEBITMIT 2 AT L, HDEWV
EREEDAHERY — v e OEEDAEIREL TWS. £D7k
», TOEEAEIMA 7+ —~<v b, HBSB ML
FHFT2dDLRoTHEY, ARETHIES & 5 23t@ny
BTF—RT7x—<v PERET S HDTEEWV. 2021 F
BfE, Tho oRFBAEEREADMIGZ E 2l L TH
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ZANFITIFEL L T0RY. SR BEHAONAY — B
VIV 27 A—NR—a a1 —XOEMICIEHT 2%
DRFWPERNTHZEZOND 20, ARETEIZD X
IBRBHY 7 v 27137 -2V — R LTHREFEL
LCHREELRW.

INETOFEFTCTRTEREIL, T—XEVEZ—IZB
FEE=X) Y —LOERIE, ZOFHHEMEOHE G
U TEEDY —ABENG I SATHWEERED D, £=
2V V77 —=2OMERZ T BN, FFEDY — L OF|
FICHi—3 % Z L I3BHENTIZRV. 2, ZhbDE=
R ¥ 7 — VBHIFEARINCRERY 7 — R 2 BT 2 i%E!
YioTBD, YaTdARFrYa—JiIc&kbYaTvBERRY
ERBLTT— 2208 T 22 OBREZ RV, 22T,
AETERENCER T 2IEEY a TREAF —<1T Lo
TERINZFHEEZ, BFOE=XY V7Y —LHEE
YUY a TR 2= hoBoNbT—2%EMILT 5
R EoTHE T2 Z e RIBET 2. ZOAAEMS 2
CIZE-o T, BERT—EDPHMIZINTVIUX, RF
Ja—IREZZXY YL L TH—LERD
Va BT &%, BIIOER=XRY VIV —LREDY
27 BRI EPTZ e RBGTE A TE 3.

AETHRRZZDDEFOKEE=RY 7Y — LD
[ERRZR 3 1R, ARG DOIRET 2IEMEY a TIEIE

Visualizer
Analysis Tools

Data Store | | Zabbix || Ganglia || Prometheus ¢ RO ) ( h
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Data Source e e A [

K3 =%V >yrv—iLriEl%

A F ==X, REIZET % Analysys Tools DFEE I E
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7RI DL RS,

3. BESaTBERAFT—TYDRE

3.1 PaBEXX—TICROSNIEH

BN R ER2ER L2252 — Y Y TORBDED
IZiE, kD SWF, GWF DY a 7IEE7 +—~< v MiZ
MAT, UTOXIRHEHEZRFFTELZZ e HEE L.
o Va7 DEMKINLELE IS IR EH

- JaTdoER)—FK
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- YaT7DFET/—FIYAb

— #|h YT sh CPU, GPU D ID (/ — K5 %47
SIGE)

— Uy —1ER

o Ja lOIREMBRRT LAY a T THBEWVIIER

3.2 RRIT—FDT—RELT—RREGE

YaT@EBEDSE, HARLREY DY a THIZ 1 DDA
LR WIBIICEAR T — KR et v 3 EILE
LN BIEERRERY T — & v L TR LN LR (Fick >
T —1EH) E T —xEDW AR 2D, EHIRICRET 5
A ML —=YVREB XUCBITRO 1/0 RS ERZ 18T
2DHTH5. —HT, RFTOEMIE > TIdZDZEMTT
AH LR AMOBGELZ T2 TE Lizven
SFBENDHLLIATH 5.

SR L RD7) OF — ZRFICHERA ML — VK&
FEZD. 1EdDI)n A L OTF—2%, J—FK%7=D
ks, m/—Fo07—x%t, DERTREL, t BEE
BT 2DICDERZA ML —VFRE kmnt/t, X4 FTH
D, n=4, k=50, m =100, t, = 60, t = 86400 D
A, 288MB &%, ZHUIY a7 1 o5 05HlF—& &
LTEBKRTHY, 20X/ —FBEroY a7 7hi
D 1R ULPMEZF 2R WT — & L ARRICRERS T — X 2%
5 ZIFHENTIER L, BREEIIEL TRRYT—2 %
BT 2HHARHE LSO, ¥ a THEET— &K%k
WX TR TORERY 7 — X B EEEE R W H A SBE
ERb.

BARMICERINZ T —XDRIEBEED—fle LT,
Green500 7 > F VB2 EHHEHEELY L THVWS
LTV % EEHPC Power Measurement Methodology [18]
MB2E WL e Ebhs. FHIOZERLLFIC 3 v
DFHIRY S —DEDSATED, LU T L ICERE®E
MEZ DD, LAV 1~21I8BWT, BHFICHEEEN%
HeE T 25E020%, B 13> AL EDRECTHMRD
SR ER XN S, LAV 3IZBWTE, 5kHz ML B
YAV V= eROBhER W TE IR ERET
HWTsZenkdDosNTWS. 72721, Green500 DFFHI
i, HLETHIRATL22HE (b LAEZO—#D) Oo&aE
DOBNER 1 2TEHAIT2d0THD, /—FHLLFE
oty FEOEELZFHIL, LT3 a TR
B BHRERIN T — X TIIBIEMN R RGIEIE R 5.

Wizt &, Uy —1ERD SR ERRYT —&IZD
WX, YaZERET—-20FHBENICX > TZDESRS
B RIREN R 2720, ¥ a TREAD T —&Z 21X
BN B IR RGETT — X ZBIFTE % X 5 7% APL 234
RichdreEZIDNS.
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3.3 IZES 3 TBREAX—Y
Y a 7OREREERE, KELFRORTEE» SR 32Y 2
T OBFEERD VY A 5725 JSONFEROFT—&X 53,
JBIE7 7 A MicEENS 7 — XEFDIEEEL LT,
FEAIRFZIRHE TR DFEESRY 2 7 ID DIEER EDWE X
5N 30, FHNEHD APLIZOWTIIARRE TSI ON R
Yixlzw, 72720, RENIERN 2 timeline B 5 — X DHY
RICHTTP(S) v b a L 2iEHT 28D EDT, [M5h
D Web £ ¥ 27 x—ZAZAFNT 26 %2 REICEVTWV 5.
3.3.1 F—4#
Ya TBEOKEHIZOWTIE, UTowdFhroily
L < 1X JSON figifhz2 o, 128, B4 DMRD DIT joblid
REYDOHEELRRLRRTZ T, TOHHOMEEROER
NDBRERT I 2T 5.
e number
e string
e lime
FEZERIE YYYYMMDDThhmmss+TZ TREND
ISO 8601 EAEATiHMBT 2z l, 120uF
F—RZATREFA—DRA LY —VEHVEZI 2T
5. ZOFRMTTE, RZEROEENEN O Z D3R
MAROIUEZ e —HT 5.

o [datatype]
datatype TRENDT—XBDY XA M ZRT.

e timeline
32HICBIREMmOLBD, RRY|T—XRIZOWT
FERIY =B 24V P F LT+ —< v hTOR
£ LoD, FIARHCREICIGE TRIGELZIEE LD
DX e —FT&3 URIEHAWVWS DL T 5.
FLE X M7z URI OFKEIZ7option=value JERX TA 7
YarvEilRTarT, HhEFAETEILELD
D, 7freq=bmin R DETHHATE 2 Z L 2HEL
TWw5.
F7z, FERD Green500 DHID X 512, FERY|T —&
AETIERL, ZOEHETH 265D L IR AMA
DAWRBEY 12 BIGENZ N 215, timeline BID
HEIZOWTIE, HEADRKREIC max B LU avg &
LT, MRERLERRIT -2 22Xy ra— g
¥y, ZOEMNEIICT Z7ERATESZ LI 5.

3.3.2 EC#RIEH

MToHBZEROHEBAE LTERT L. ZOAFX—
< TY a 7OREEEREZHEEL TV DI TR, BE
WG U RO MAHAITCHEB ZIRT 2 2 8 &, SHEIC
JH U THRRZ R ICH D 3A Ty 2 & & RIS E W TERET &
TW53. TIRENTVW R BERIINAERZET, Zhst
BE=XRY UV IREORLHZ LSS U TEBEI NS
T a BRETHS.

B, ThAZPHOEEOBAMIIOWTIZERIICIEE
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DERFE LTaED It L, BIHOEKRICOWTHR
DEEED 2N K S ITHEL TV 5.
° : string
WhHWET7L AT aTDEA VARVARR, JaTD
HEIEFETICET 37— X2V TIE, BYNT jobid
ZLra—F3532LT, Hlovaze LTXAIT S
e queue_time: time
Y a 7 OHARI

° . number

— : number
— num_cpu_perhost: number
— mem_perhost_bytes: number
— frequency_policy: string
— accelerator
* type: string
* num_perhost: number
* mem_perhost_bytes: number
* frequency_policy: string
e user_priority: number (0~100)
REVHDIFLEBLEDOY 3 7R RT & O MELHT
5Dt F 5.
job type: string
batch/interactive 3 X I8 array HEDE R T X FHI%
FLET B
dependency: [jobid/

° 1 time

° 1 time

exit_status: number

O0MBAZ VT MOKT, ZOMITEFEKRT (R - &R
)

° 2]

- : string

— start_time: time

— end_time: time
B3/ — FEOERITRHEA Y a 7 2k R Tk
e B2 58 88T 5.

— used_cpu_percent: timeline

— used_mem_bytes: timeline

— used_vmem_bytes: timeline

— accelerator: [ ]
* utilization_percent: timeline
* usedmem_bytes: timeline

— frequency_hz: timeline

— energy_joule: timeline

— power_watt: timeline

— storage

* utilization_bytes: timeline
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* access_bytes: timeline

— communication_bytes: timeline

— io_bytes: timeline

e user_identifier: string
A ZITS Z e b RET 205, 120077 >
ANATREENZNDZ—FDFFNTEZ Z e EF
L.

e accounting_group: string

e maxpower_watt: number
BINCEALTIE, /- FEORKEDKAYE, /—F
BOMHIDBRKENTER T 5 & ZHIEHRRD, BRED
TEENREY 122 2 23H 7=, per_host DIEY 1
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