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Design of Advanced Software Deployment Infrastructure
in HPCI Wide-area Distributed Environment
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The purpose of HPCI, which will be operated from autumn 2012, is to support
HPC researchers to use K supercomputer, and its initial services are a federated
authentication and global file sharing between K and supercomputers provided
by computer centers in Japan. However, supercomputers are not suitable for
HPC system researchers as their operations do not give users enough privi-
leges. We design the advanced software deployment infrastructure that hosts
distributed systems where researchers can have administrator privileges. We
introduce the design of the system and a precedent system implemented on
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RENKEI-PoPs that use the same software.
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Table 1 HPCI Usage Scenario

HPCT R & X5y | FIH S F U A FUR B

i FAHPC ifFZE8 | HPC U Y — 2 & FW o RIS (57— [HPCT s ) ¥ — X (R /3=
SPENT « X2 L—va V) AELT V) BRI

K0S FA 7T VIHKIFT 27 7V 7 | MEEARF — A TORAT
— g v EFELT g4 TBkROEND (1)
HPC V) Y — AT 7B AT HI2bDR—
ZNY— R EELT

KRN - 70 Y= b A R— NI
A DT D WEB R — & /LIE ]

root HEE & B L+ 5 0S BFgEB% B HEIR % £ o 7 — 8
B L7475 U0, HEHE 05 ET | 7B Aa%, BB LTk

DL B fi 7T HE 72 BE SR BRBE 2SR
SIS T e — N TP ENEE TR | DD (2)
W 2T I DOBFE

Fa—ZNLEYa TETI—CRAERRMT I A7 L5 THY, £1ONW, Wi s
FVAIE 1 DDA TH S, Jaiiy 7 b7 = 7R Clzz AN OR A >V 4 %8
5D TE R, R (1), (2) KM 2IREELZRMET 22274 TH 5,
NG OBEE, FERIITIAEMENICEIERE RS 5, RAMAEEDO~EDEEDIL
TR DI REER A FIH T 2, 777 FEEERPEA AT 4 v 7 —E ADORHY —
2RV, Lok FIETHEINTWA, L Lo BiE, SEIEEFA - HEiF
FelR & 2> TWBEIREBEE v 7 =026 b Y — 30 Web HD K AT 4 v 7 —E AL
INTWVE70, HPCLIZZN 6 —ERZMAAL T Lic kD, HAHEIEZNS 2 GRG
HT&E2XH98HTE S, £/, 7V v FIZEF % Super Scheduler ¥ Resource Broker
FDOWHEHHEBEB L OA L =Y 2 X 3 —E2D0FEKEZ1T ) BIZ, Amazon EC2
DEk% TaaS 7 77 P — E XA TIHBEEEM, @coax F3KEw, —J57T, HPCI
DUHADHRTA— NN —a v Ea—FIZBEL Y — "D R AT 4 v 72t d22 LT
WD A= 8—a v B a— ¥ &EFRZIGH L 729508 - §HlifT 2 %,

Jetity 7 b = ISR, SMSICEE S NIRRT 4 v S — B AR B
L, FIAESERT 2R 2T 20 27 4L LTok#H2H9,

(© 2011 Information Processing Society of Japan



g YU Ayt oy
IPSJ SIG Technical Report

3. YATFLEH

Jeiy 7 b 2 THEAIE A ER T 200 B EEDTICE LD B,

FIREDEKRT BERATO Y AT LiEH
FHEFICS AT DCERT 2R RS 270, FIHEGBORAHY 79 4icdh 5 BREE
ZEECE 2 L E L, BRI, IS R 7 ARSI XS HIR 2 KT %
73, FIJHTTRE OS IZHil# & % 1SV (Independent Software Vendor) 7 7Y 77— a3
BFLTL 72 0T OISR IIZe 1 I3 BEEEIRDSNEL 2\ 2 L b H 2. Kilc, Web
RAT 4 V7 DOREZERLCOEHAZIZa YTy Yo7y 70— FIERS 2 Hudt
DT, JEHERY =AY 7 27 OFEBEP RN EEZTVREHELL O,

S EGRIB ORI E
Gl AT MRFEE O EER - SHIBRETIRAE D 7o 12, IS BB % Bl C & 2 BERE
BRETH S, Flo, FAT 4 V7 —E RARRET 2HEBDS R E OB E, EMN a2
HEBPTONIMBLH Y, DX %A Ry ML T, FHEEINICEE% R
o fRICE 2 ADRETH B, 7, MHATICL>TCEEBEDY 727, ¥
BoN—=2 a v 2YID B2 TEGHETT 256050, A7 MMUTKHET 2L~ %
AT EDEE L,

1)) — Z F AR
SHBREEFRZ RT3 0o, JBA R T 4 ¥ 7Y —E ZANOF MR IZBEE
Mgz ow, 7, A—N"=7nEvavr7tinsixnky, fHEE
DRI RE IR R 2 IR 3 2 B b LT TH 5.

ZERY N7V RBEADER
FAEMERT 20— - =22 8T 2 %y b7 —271%, AHEEORREICE -
TH %, — 72 Web 2B DY —3TH UL, Internet it L T35 %y b7 —
DI —NZET DT THITH S0, %A MTEDD0HM AT L O%E,
T4 FHNORFEER & RS 20D H 25—\ - =L 2DOREEED - I2IE, HHD
Fy N — 2 IEETTE AN B, C DX I ICEEEL 2 F AT, Fv R
7 =270 L CHRHEDER T 2 B2 20 C & 20D %

BE - EBA VY —T7 2 —RADf—
BT S R AT 4 v 7Y —E A& WICE T 2 %% E, —EAMTD
PR - BHOLODA VI —7 2 —ADfE—0RD 6ND, L Ladrs, B AT

Vol.2011-HPC-130 No.68

2011/7/29
HPCIZRE
-imw
BEFEY—N BrEE
RRATA2T RRATAVT
H—EX H—EX

HPCRkL—

\\—/_/
1 S0y 7 b 7 s AR

Fig.1 Advanced software development/operation environment
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Fig.2 Distributed environment hosting service
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Fig.3 Architecture of RENKEI-VPE
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1Gbps

¢ Cent0S 5.5
¢ globus v4.2.9
¢ Gfarm v2.3.2 fs

¢ globus v4.2.9
¢ OpenNebula v2.0.1
* Gfarm v2.3.2 mds

* libvirt v0.6.3 (CentOS provides)
* kvm v83 (CentOS provides)

4 RENKEI-PoP [:® RENKEI-VPE
Fig.4 RENKEI-VPE on RENKEI-PoPs

NII) FEESEHICRE I N TV S 2 &, JLHERED 1 HOEF 5 H113 RENKEL-VPE I X )
VM FEATilfnsE B E e 3

412 RENKEI-PoP ET®» RENKEI-VPE ORX %R T, Gfarm @ Metadata Server
BEEE % 2t 3 2 RENKEI-PoP & ¥4 — Y% RENKEI-VPE & ¥ — v & L THEL
Gfarm File Server F&HE # #2332 RENKEIL-PoP # VM s A5 4 ¥ ZHY—NE LT
RBELTw2, 0SA X =213 2D Gfarm RITHEL TW 3,

RENKEI-VPE T X 2 77 #Bti~ O VM BEOMREZ, RENKEIL-PoP OIS Z v
FliaHliZfT>72. VMH OS A A=Y LT, QCOW2 74— v b INYHY A X
653MB DE/IMERRD CentOS5.5 4 X =Y ZHE L, K, HIK1 D RENKEI-PoP |-
WKL 72, SoA4 A=Y %W, HITK1, #ITK2, NII1, NII2, Jbk kT 1CPU,
1024GB X €Y ZHi> VM #EE)Z 20> IR Z HIE L 72, £ 2 ISR 2R3, RboHifr
E#TH Y, "Time to Booty 13 VM EHFRKZE2 5 VM EZHE)5E 7 (VM TA init 2 7 Y
7 P EATFET) FTICHEL Z2INETH 2. "Time to Prepares 1& RENKEI-PoP ET9) VM
FRENHEN IC T 2GR TH D, FHY — P Gfarm 205 D 7 7 A VEGEREE, KO, VM
H Swap 7 7 A VOIERKRE % &%, TTime from Prepared to Boot 1& RENKEI-PoP L
TO VM EE5E T £ TORTH D, "Time to Prepare; & DH1%% "Time to Boot & 7%
%, "Time for gfexport; & Gfarm #>5 RENKEI-PoP LiZ OS 4 X =Y % a2t —7 5%
DFEETH D, "Time to Preparey IZ&F1 5,

VM FLiEDOEREIZ RENKEL-PoP |¢o VM EBhiHEf i 39 2 IR L <&1LT 5 2
EDNERTE B, VM RENHER T ) fEEDN, RERD T — YK %{T9 gfexport a7~
Fizk2 0S A A=Y ORI, LD Ry b7 — 74k, HFRWEEHEICIE U T RENKEI-
PoP fHZKRE K 8% % 2 b5, 20O, RENKEI-PoP 50 VM #E#EHEf 22T %

Vol.2011-HPC-130 No.68
2011/7/29

% 2 RENKEI-PoP LT®» RENKEI-VPE (2 k2 VM @k
Table 2 Time for VM creation on RENKEI-PoPs using RENKEI-VPE

RENKEI-PoP Time to Boot Time to Prepare Time from Prepared Time for

to Boot gfexport
HIA 1 116 19 97 0.549
HIK 2 111 14 97 1.47
NII1 118 21 97 7.58
NII2 141 44 97 23.2
B[N 164 68 96 60.3
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