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*I The workload log will be published under Creative Com-
mons BY-SA license on hitps://github.com/aistairc/aaic-
workload/.
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2: Breakdown of Used Queues
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3: Breakdown of Termination Code
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# 1: AAIC GPU Batch Queues
Queue | #Nodes/Job  #GPUs/Job  Walltime Limit (Default, hour) = Walltime Limit (Maximum, hour)
Normal 1...38 1...8 1 72
Short 1 1 1 3
Middle 1 1..8 72 168
Long 1 1..8 72 336
3% 2: Attributes of Jobs in AAIC Workload Log
Attribute | Meanings
Job ID | A unique sequential number assigned to each job.
User | User who submit the job.
Group | Group where job submitter belongs. A user can belong to multiple groups.
Queue | A queue where the job submitted.
Nodes | Number of used nodes.
GPUs | Number of used GPUs.
Requested Walltime | Walltime requested by submitter.
Termcode || Job termination code: success, fail, walltime exceeded, canceled by user or killed.
Submit Timestamp | Time when job was submitted.
Start Timestamp | Time when job started running.
Finish Timestamp | Time when job ended.
Wait Time | Duration to start running after submission.
Walltime || Actual walltime of the job.
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- Single GPU Jobs: BN 2 GPUs: 1770 (14.94%) W 2 Nodes ( 16 GPUs): 1505 (82.69%)
347086 (96.21%) 3 GPUs: 235 ( 1.98%) === 3 Nodes ( 24 GPUs): 16 ( 0.88%)
o Single Node, MULti GPU Jobs: 4 GPUs: 4004 (33.79%) BN 4 Nodes ( 32 GPUs): 110 ( 6.04%)
) 11850 ( 3.28%) 5 GPUs: 58 ( 0.49%) 5 Nodes ( 40 GPUs): 6 ( 0.33%)
O s =g (e =i (o o7 (a7
mmm 8 GPUs: 5724 (48.30%) w10 Nodes ( 80 GPUs): 9 ( 0.49%)
W= 16 Nodes (128 GPUs): 52 ( 2.86%)
I 32 Nodes (256 GPUs): 34 (1.87%)
(a) Ratio of Single GPU, Sin- (b) Breakdown of Single Node (c¢) Breakdown of Multi Node
gle Node Multi GPU and Multi GPU Jobs Jobs
Multi Node Jobs
1001
80 |
% & 60|
g § 40
- 20 {
®1703 1704 1801 1802 1803 1804 ®1703 1704 1801 1802 1803 1804
Quarter Quarter
B Single GPU Jobs mm Single Node, Multi GPU Jobs B Multi Node Jobs
(d) Transition of Job Count and Ratio
6: Analyses of Degree of Parallelism based on Job Count
# 3: Walltime Statistics on AAIC and RICC Workload. Unit is Hour
System, Job type Average STD  Median Min Max
All Jobs/AAIC 2.730 8.255 0.470 0.017 332.678
Single GPU Jobs/AAIC 2.461 7.429 0.460 0.017 332.678
Single Node, Multi GPU Jobs/AAIC 14.062  22.038 5.576  0.017 276.374
Multi Node Jobs/AAIC 4.642 9.640 0.187 0.017 53.798
1.0 = 1.0 = E E E b - 1.0
0.8
0.8 0.8
0.6
0.6 0.6 S
§ 0.4
g £
= — obs
0.4 0.4 6.2 — :}kgiebwu Jobs
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0.0
o 0.2 |a . ! ¥ rine (Hour) o
: 0.6 0O O D = 8: Distribution of Walltime
0.0 1703 1704 1801 1802 1803 1804
(a) All Period (b) Quarterly Transition a)if?ﬁﬁﬁﬁo)ﬁi]j] T3 .7“ 308,555 4’5_’5@52 r L7, jﬁﬁﬂﬁ;
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9: Job Arrival Distribution
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FRZDOVWTDEREITS.

T—¥F 7 F Y NEMAIZBEL T, B~ GPUYaTh
YHMTH -2 e h 5, GPU OEEMERER E, GPU X
EY MR - BB L, FARXEYDS GPU AE Y ADIE
EMEBED R EAEETH L. HBGPU ¥ a TEFROM®
EMEREICBIL CIX, ¥ a 7OKRED 16GPU LA RO FIHT
HotztzH, DB GPU - / — NI TOEEBEENERI N
e, +HoThsreEZILSNE. LrLELNS, # GPU
Va7 EFOEMIZIET T — a v D Weak Scale B3

*2. You 5 DOMRRY AT LDORKIATHINIZ 48 KR TH D, K
BETIZBATHIERLEZZOHED S HIZHRENEOND
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HB7-H, BEMEZTTRL, PFEHT —XHEAAADT
SO IO MEREB FIRHIZH EX 2 0ENDH 5.

ATV a—) v IHEHFIZELTE, B~ GPUYa T
WX TH 5722 & &b, NVIDIA DGX-2 D &k 5 %%
BGPU 28 LUZY AT HIZBEWTE, @wHEKMIZY A
TALESEL, GPU B TRHHA TR T E 5 MAD
BETHD. DX S 4FEEE I Slurm [17] % Univa Grid
Engine [18] TT CTIXEHINTWVWB A, HHEDOY 3 7TH
1/ —FEEETIEICIE, iy a 707 —2E»HET
SRV EDIRHMKT 2B ENHL. £z, NA3=1
T A—RBERTIBIZBOY a THEAINDS 5D
T, REMMEIZ L2 RAMERSA 2 <722, FH
BHHORKY 3 THOBREVPBEIIRDEEZOND. #
B GPU Y a 7ORMERET 572017, #HE GPU 2H
WY a TORERBEIELZLIX 1 DO HIETHS.
7272, BIRY a 7RERELDEEITOY a 72HRIL,
ZDYaTIHEBELURVEDEDRAAZ LN & KX
AQAN

7. LYWIEHRREEEBRT—/0— RREEICH
13T

SBOBERBFEMT Y AT LAHRHARArVa—) 7 -
BIFE D M T HOBEHIEL TS Z & & HIZ, AAIC
7 —270— KO ETRS72H, RORERDH O, R
IZIEREME I R 2 ATREMEDS B 5.

o Va INAYIIEREEEDELEFRTH AW
o HHGPUYaiZBWT, HINTVWS GPU K

WZARRE DS 22\
1 DHIWICEL T, ERIE L TIRY a THEOERIZ
G LW TH 2 72 D58l HRIZEE T E R WA,
ABCI TIEINOMBEERIRTREE=ZX ) V72 FEEL
TWa.

1 MEIZD2VWTIE, ABCITRYa 7B LTHRK 212
T -HEMAMIROIEE 58k LTV 5.
(1)fiHL~Z/—F& CPU =27, GPUID
(2) ALY 7 b 27 EY 2a—)b (GEMD Environment

Modules THRALDH DIZPR D)
) IZIRTHHT I2ERE=R ) v e by, £Ya 7
BB CPU 27, GPURMHERZEET5720I1lH5.
2) 1%, YaTWMEEFTAHY 7T EREET S 2T,
REFEY a7 ThHENEI e iT5012H5. (2)
DicEROARRKOHMIX, EHEUTYHR—FITREY T L
DT EETA7-01ZH D, module load FFIZFEAA F
NEY 7 I zT7EYVa-VZEYaTEEE UTEHL
TW3., ZOERZEMAWSZ T, Hlxi3 Python 2 #id
AATRWY a ZIEBEEFE TR, RO 2175 Z
EMWTES.

2 3 HIZBEIL T, ABCI £ 1088 BDFHE /) — KD GPU
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c
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a7 RAEE, GPURMAR, HEED L W 721FH%E 141
% T Prometheus X—ZADWFRIT — X R—=ZIZERHL T
W5, ZOEHE Bi (1), BLUY a THIBERL - KT
Bl DEHREH NS Z T, 1 U EOEFREOY 27
EL T, SEFROMHEKRZMETES. Zhizky
BZIERBEEACRY 2572012/ —NE2HERMHLERN
GPU FflioTWianwy a T2 R TE 3.

8. F&&

KB GPU 2 5 ARIZBIHHEEFE T —270—ND
fEm 2R 5 Z & 2B, F4WEHT S AIHIERF
BIF Y AT 5 AAIC D GPUNY FYAFLADT —o 00—
ROBWEITHR-72. TOU—2r0— K%, WHE, V=
THEATRMIREDIE L &, EITHRER, WFIE & TR O
HHE, Yz TERAMEEO 5 DD TEMEL, BFEoT —2
O— RNeHIRERZTR->72. BF7 —20— K& ORI
HE W LTk, ¥—PEDAZMHT Y a3 79K
HThH, 2Ya THD IR ETHDZ L, WMFELE
TR XSS WIEDMED B b, FFHH L Weak Scale H
HITHEE GPU 2 HHW T WA HAD H 5 LI B Z &,
THoTz.

SBROBEE LT, #EFEHOEERRDO Y -7 u— R
DFYERM EXREZLIZHD. TEIZEFIFED, ABCI
TIXLVEMIZY -0 —NEEfETEEL5E=RY v
TUATLEEELTWS., +FRREDOY a TEENER
INEDOBIZ, T—ROEEEITVWI -0 —RN& LT
L, FRZEDHEITS L EBIZAHTETETDHS.

HE ZoMEO ik, NEDO R ATHIGE - 1
Ay bR O —B e UCHEMEL 7=,

SE X

[1]  Kurth, T., Treichler, S., Romero, J., Mudigonda, M.,
Luehr, N., Phillips, E., Mahesh, A., Matheson, M.,
Deslippe, J., Fatica, M., Prabhat and Houston, M.: Ex-
ascale Deep Learning for Climate Analytics, Proceedings
of the International Conference for High Performance
Computing, Networking, Storage, and Analysis, SC '18,
pp. 51:1—51:12 (2018).

[2] Li, H., Groep, D. and Wolters, L.: Workload Character-
istics of a Multi-cluster Supercomputer, Job Scheduling
Strategies for Parallel Processing, pp. 176-193 (2005).

[3]  You, H. and Zhang, H.: Comprehensive Workload Anal-
ysis and Modeling of a Petascale Supercomputer, Job
Scheduling Strategies for Parallel Processing, pp. 253—
271 (2013).

[4]  Rodrigo, G. P., Ostberg, P.-O., Elmroth, E., Antypas,
K., Gerber, R. and Ramakrishnan, L.: Towards un-
derstanding HPC users and systems: A NERSC case
study, Journal of Parallel and Distributed Computing,
Vol. 111, pp. 206-221 (2018).

[5] Feng, J., Liu, G., Zhang, J., Zhang, Z., Yu, J. and Zhang,
Z.: Workload Characterization and Evolutionary Anal-
yses of Tianhe-1A Supercomputer, Computational Sci-
ence — ICCS 2018, pp. 578-585 (2018).



ISRV IBL TR E Vol.2019-HPC-170 No.40
2019/7/26
IPSJ SIG Technical Report

[6] Schlagkamp, S., da Silva, R. F., Allcock, W., Deel-
man, E. and Schwiegelshohn, U.: Consecutive Job
Submission Behavior at Mira Supercomputer, Proceed-
ings of the 25th ACM International Symposium on
High-Performance Parallel and Distributed Computing,
HPDC ’16, pp. 93-96 (2016).

[7]  Schlagkamp, S., da Silva, R. F., Renker, J. and Rinke-
nauer, G.: Analyzing Users in Parallel Computing: A
User-Oriented Study, 2016 International Conference on
High Performance Computing Simulation (HPCS), pp.
395-402 (2016).

[8] Ren, Z., Wan, J., Shi, W., Xu, X. and Zhou, M.: Work-
load Analysis, Implications, and Optimization on a Pro-
duction Hadoop Cluster: A Case Study on Taobao,
IEEE Transactions on Services Computing, Vol. 7,
No. 2, pp. 307-321 (2014).

[9] : Parallel Workloads Archive, http://www.cs.huji.ac.
il/labs/parallel/workload/.

[10] Feitelson, D. G., Tsafrir, D. and Krakov, D.: Experi-
ence with using the Parallel Workloads Archive, Journal
of Parallel and Distributed Computing, Vol. 74, No. 10,
pp- 2967-2982 (2014).

[11] : The Grid Workloads Archive, http://gwa.ewi.
tudelft.nl/.

[12] Tosup, A., Li, H., Jan, M., Anoep, S., Dumitrescu, C.,
Wolters, L. and Epema, D. H. J.: The Grid Workloads
Archive, Future Generation Computer Systems, Vol. 24,
No. 7, pp. 672-686 (2008).

[13] : JSSPP Workloads Archive, http://jsspp.org/
workload/.

[14] : ABCI, https://abci.ai/.

[15] Bailey Lee, C., Schwartzman, Y., Hardy, J. and Snavely,
A.: Are User Runtime Estimates Inherently Inaccurate?,
Job Scheduling Strategies for Parallel Processing, pp.
253-263 (2005).

[16] Tsafrir, D., Etsion, Y. and Feitelson, D. G.: Backfilling
Using System-Generated Predictions Rather than User
Runtime Estimates, IEEE Transactions on Parallel and
Distributed Systems, Vol. 18, No. 6, pp. 789-803 (2007).

[17] Yoo, A. B., Jette, M. A. and Grondona, M.: SLURM:
Simple Linux Utility for Resource Management, Job
Scheduling Strategies for Parallel Processing, pp. 44-60
(2003).

[18] :  Univa Grid Engine, http://www.univa.com/
products/.

(© 2019 Information Processing Society of Japan 8



