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Multi-scale simulation is mainly aimed at integrating scientific knowledge
through computational methods and across different physiological levels; rang-
ing from molecular level, genomic level, cellular level, organ level up to hu-
man body part level. Such a framework of modeling has a fundamental role
in the process of understanding and clarifying physiological mechanisms. Al-
though several Internet services for multi-scale simulation (such as single level
simulations, similarity searchs and data analysis services) has been released,
researchers and users have expressed diffuculties in picking up the appropriate
and the necessary service and model data for their own researches. Therefore,
an urgent need for an infrastructure to enable multiscale simulations is in order.
This article suggests an architecture of discovery of services and modeling data

for multi-scale simulation using a namespace service.
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2.1 Resource Namespace Service
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ATH5. BEMEZR - T#HATT—2Z2EHE L TED, RNS LRRICT— 2 ZHE
WSS T BT EMNHETHS. T—RXET VRS MJICR L TEBOERZE B,
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Moduie Parametens
Name | Uink T value | enum
M miro... double 1.0 the membrane...

~Moduie States (Current states to be updated) - - [~ Awallable module parts (From Other modules)
| [neme [ue  [Type | inbal | Description | Name |unt | Type | Desoription |
L mili_... double © the displacement of th... Ileak  micro,.. double  This port inputs T_leak {leskage c...
I Na micro..,  double  This port inpuks I_Na (sodium cur...
Ik micro,.. double  This port inpuks I_K (potassum ¢...
I stm.., micro... double  This port inpuks I stimulus (curre...
Module Functions:
Name | Unit i Rule |ME‘E| Fuude Tres
OW(I_s... centi.. double & roor
E o = (1_stimulus-1_E-1_Na-I_lsak)ic M

2010/3/5

B 1 Hodgkin Huxley EiET IV DM
Fig.1 Model Data of Hodgkin Huxley Equation
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OpenLDAP WAL BERLTEY, 747Uk« b=—NEFNVELTERESNTWS. A
AR EER, 1dapsearch, ldapadd, ldapdelete % EDaX Y Ric kD, TV bV DR,
BEE, HIBRDATREL 725> T 5. F72K 5 I LDAP \OEWEbEHIZ/RT.

2.3 LCG File Catalog

EGEE (Enabling Grid for e-Science)'® 2L T %2 1) v R KLY 27, gLite D

AVE—2XVFTHY, ThHEDI RIVY = 7 IEHINE FALIZEERE O KB N R 1 222
RINLEEEE D 515 5N % KBOWRIERT — 2%, WA, KR ERL BB TIAET
B1bDEDTH%. DT LCG File Catalog (LFC)™ &, HHILIZA R L—VIcE
Mo TIT 7 ANEZEMT B0V —CRATHS. 77 M)V LY cEL,
A—PRPEEIE N T —2 7 7 AV RRET BB, RA MR, Ny ¥ aa—REET
ERENTEAZERT 5 R GHREATT 7 AIVERIET 2 2 LD AREL &%, glite
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dn: cn=filel,dc=gfs,dc=o0gf,dc=grid

$ ldapsearch -LLL -x -w ******* _D) ”cn—admin,dc=example,dc=com” ”cn=*,dc=gfs,dc=ogf,dc=grid”

cn: filel
ou: EPR1 <7xml ...
$ ...
5 LDAP AORWADEH]
Fig.5 Example of Query to LDAP
ogf i dc=ogf de=jp
/k /lk T
data fs file1 file2 $ rns-ls /grid/ogf/gfs cn=dane2
file1 file2 file3 filed filel cn=file1 cn=file2 cn=file3 cn=filed
: \‘\ ﬁ162 il \\
| E { )
! i file3 i )
\I ' ]r \4
i EPR2 filed ’ -
EPRA g ou=EPR1 ou=EPR2

2 RNS ORET—%
Fig.2 Hierarchical namespace on RNS

3 RNS NOREHEH
Fig.3 Example of Query to RNS

D LFC Y —N\EHRITFTEY, VO ZBEEWET 7 A IVDOHATIE LFC OF—XZX—A%
RS-V UTTBTETHERAZT> TWS. X 6I1C LEFC NOWEbEHZERT
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AREITE, RETZVATLCOVCHATS. MEREZK 7TIORT. ¥Ial—Yyay
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RNS ZMEKT % T & ToHERE Web H—UERART— 2 ZWE, FIHTS. ZOBE, #HE#
NoBLIA—YhSEAHENGEVA Y b a YR EENRTS. SATIA LY AT TR
Open Bio Ontology'® 12 &> TH& A Y FaYWARENTVS 780, TNEEFIHL
AU haVIiCERINTVWAHEZTY M) & LT RNS ICBRT 5. 42 haybids
W HRER EAilc, B HaER FAIC LTeANGER & ZHGEOEAOHEEIRT. it

® 4 LDAP OREfET—%
Fig.4 Hierarchical namespace on LDAP

Y ERVIREAR T =22 MOERZMNINT 2 EMHRS TS, RNSICA Y haPZ2E
DATRTI—PIIERZIBOEN ST — R ZHRRT 5T ENAREL K5, EHiIcA Y b
DI Ko TR BB ERENHER D ITEEL 5D, I—YDHEHL TWSETIVT— 2 ZTTIC,

MOTBHIEETIVT — 2 Z2IRET BT ENAIREL 5 5.

RNS F 77— RX—=ZADHT 5T EWAEERC &5, HEOMBHEE Xy N T—Z NI
RNS —UCRXEMEL, WD RNS 4V X3y NERBELTSHT ST LHNEETH
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B0, A=V, IERNEOT—2EERTENTES.
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$ lfc-ls -1 /grid/ogf/gfs

drwxr-xr-x 0 root root 0 Nov 12 17:36 filel
-rwxr-xr-x 0 root root 0 Oct 06 02:24 file2
-rwxr-xr-x 0 root root 0 Nov 12 18:22 file3
-rwxr-xr-x 0 root root 0 Nov 06 01:05 file4
$

6 LFC NOBW&EHEH
Fig.6 Example of Query to LFC

/(root)
—_—

gene_ontology cell_ontology
’

f
& | = j(%\ Submit Query
ARG

‘\ cellular_component Delegation §

| P = sl
=~

Uzer ) organelle cell I ‘
Return EPR = . S

=g 1 transposition .. cell part Another RNS
. ~ Service
o~ N organelle part

= RNS Service _—1

membrane

voltage-gated potassium
channel complex
High Performance Machine for
simulations via Web service
‘// '/
EPR EPR j
7T VAT LER

Fig.7 System Overview
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CDEICIRY AT LG 21 H 725 T, RNS & ORIER I & Olt#a 757z, LDAP ©
BIFEHES OpenLDAP ZFIH L7z, %72 RNS & LDAP DZNZNDOBHEEIC OV T
RERMGE A T o 7z, £ 1 ICFDORRERT. BERIC DOV TIE rms-add I¥ 2 K, 1dapadd
AR REZFNFNETL 1 FOBEFE O ER > 72, MZRICDW T rms-ls I~ YV
R &, ldapsearch I > R7Z3f7L 1000 tEDFERMIE - T L % F TOEHEEE A H Lz,
FHENC R U725 R—TH D, CPU I Core2Duo E4600 2.40GHz, AA 2 AT
X 2GByte DEDZfEH L. WINE T 547> b ey —\zHE—iE# L CEfES &
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£ 1 RNS & LDAP O#FHili
Table 1 Evaluation of RNS and LDAP
RNS OpenLDAP
HMER | 4.14 B 1.47 B
it | 1.59 B 0.02 #

® 2 BEEAROLE

Table 2 Comparing Implementations

RNS OpenLDAP LFC
tFa VT ¢« GSI A O X O
tFaV T ELHVEDYE O O X
Var-i¢(e O O X
EPR D%k O A X
s — X T 7AIISK Eile T 7 AIWISA

TW3.

RNS OBHEEREX, J—\MET V) v RY—C R, 75472 Mil% Java TEELT
W5, Fiz7F—AZ~X—=Z & L TI& Apache Derby ZFIHHLTW\%. —J5, OpenLDAP &7
FAT Y MY—=NEFTIIVE LTHELTED, HEK, Bike B OpenLDAP AEWAER &
o TW%. LA L—J7T OpenLDAP Tid, T— XN E x5 L, WMERIFE, BEkEs
& BITHINT % T & D Wang 5DIRFITREN TS, ARIFETIE, Web ¥ —E 2
ETINT—=RZDPERDI=DIC R — LAR=ZA Y —UEZAEFHT 5728, FHCETINVT—2X
DTy MY IREINO—%ZWS. ZOibTy b OB & el U CMERIE S 03 3
OpenLDAP &, fiHHERNEZ SDAEN

F 72K 2 ICEINERII OV TOE AR F Lo, UFOREE ZICHITEEDRIEHAI
DNTHNS.

o ¥ VT ¢ GSIREE : GSIFRALZ Y —E X EE, T B 7zHIERhER0t

FaVUToHNTHS.
o YFaUT ALV EDY : RHEDI—LAR—AY—VC AZEET S &, Hhlk
LCT7 VEANRETH AT EERETHS.

o HUL : AMETOY AT LTRIA—YDERTHS L EREL TS0, 7l

fBic X2 EaMETZEITZ L HEETHS.

e EPR D%k : EPR Dk Web U —UE A ETY MY & UTEERT 372D ET

5. OpenLDAP IZHHICBMZBINT 2T A TES7Y, EPRICGEH TN TY
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A CIREMRR VT A —)Vy 2 a Lb—y a3 YOI HINE U, ME@mNAaT
FIVTF =R B LT Web Y—E ZOMBEM S AT LEREL, Z—LAR—AY—ER L
BT DO C LAt 2175 72, MEREREAM & L CTld OpenL.LDAP 7% RNS % L[al 5 #55H
ZRUTZD, OpenLDAP DX —I BV T ¢ REEEMM SERT 5 &, AR TOI AT
L TlE RNS WETH 5.
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Y, Fley FURRICET B4 Y b a YRR LR O IR ERB T 5N .
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