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Design of Grid Accounting Model Based on Site Price Policy
Ho-Joen Hwang' - Dong-Un An™ - Seung-Jong Chung™™

ABSTRACT

Grid accounting model is necessary to support the demand and supply of grid resource. Most grid accounting systems currently in use
intrude upon site autonomy by modifying local accounting systems or calculate the cost of grid service without regard to site price policy.
In this paper we propose and design Grid accounting model based on site price policy. This model assures autonomy of sites participating
in grid computing and be able to actively cope with diverse billing services. Also this proposed model enables to provide RUS to Grid
entities by transforming basic accounting information into GGF-UR format and allows this entities to exchange resource usage information..
In this paper, proposed Grid accounting model enables sites to have autonomy of them and is evaluated for business model to enforce
elaborate charging policy, compared with other systems.

Key Words : Grid Accounting Model, Charging Policy, Resource Usage
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<?7%ml version="1.0" encoding="UTF-8" standalone="yes" >
- <DOCUMENT >
«<SiteAddress>grid.chonbuk.ac.kr</SiteAddress>
<Resourcevalue per="sec">1G</ResourceValues !
<l-- G : Grid Current Unit >
- <DiscountTerm>
<OffPeskTime from="20" to="8">10%</OffPeakTime>
<Workload loadavg="0.6">15%</Workload>
- «UsageDuration>
<Day>20%</Day>
<Week>30% </ Week>
<Month>40%</Manth>
</UsageDuration>
- <Holiday rate="30%a">
<Weekend>8AT, SUN</Weekend:
<Datex>Mar 1, May 5, Jun 6, Jul 17, Oct 3</Date>
</Haliday>
</DiscountTerm>
«<Payment mechanism="pay later" />

<literal>
[<function>

<Resource Value> ::=

|<arithmetic expression>

(3& 2) Determining Resource Value

</DOCUMENT >
(32! 3) Sample Pricing Policy Written in XML
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Grid User Task
Accounting Extractor
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Account Pool

g
gridmap file

Authorization
Policy A

Local Authorization
Daemon

Crpate

Job Manager
Log Parser

GRAM Job
Submission
log

(222! 5) Identity-based LAS for Grid Accounting

AIOIE 7He & 7(8tol J2l= 0728 2 A 39
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£ S8 H4&E NS UdEuE Session Times 715%
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S AT

&
8

// Project or Group Name{ Local Account for Grid user }

Power { gridusr0l, gridusr02, gridusr03 }
Limited { gridusr4, gridusr05, gridusr06, gridusr07, gridusr08 }
Project { gridusr09, gridusrl0 }

(32! 6) Account Pool Configuration File

/O=Grid/O=Globus/OU=chonbuk.ac.kr/CN=hjhwang gridusr09
/0=Grid/O=Globus/OU=chonbuk.ac kr/CN=jeongjin2 gridusr0l
/0=Grid/O=Globus/QU=chonbuk.ac kr/CN=kyongsu gridusr04
/O=Grid/O=Globus/OU=chonbuk.ac.kr/CN=test gridusr05

(22 7) Sample Gridmap File

Local Session Time

// Grid Uset’s DN Account (Unix Time)

/0=Grid/O=Globus/OU=chonbuk.ac
kr/CN=test

/0=Grid/O=Globus/OU=chonbuk.ac
kr/CN=hjhwang

/0=Grid/O=Globus/OU=chonbuk.ac
kr/CN=jeongjin2
/0=Grid/O=Globus/OU=chonbuk.ac
kr/CN=kyongsu

/0=Grid/O=Globus/OU=chonbuk.ac
kr/CN=test

/0=Grid/O=Globus/OU=chonbuk.ac
kr/CN=hjhwang

gridusr(07  1110846160:1110848026

gridusr09  1110863533:1110865232

gridusr01  1110860277:1110866872

gridusr04  1110934223:1110936034

gridusr05  1110932587:1110937688

gridusr09  1110969172:1110970227

(32! 8) Sample LAS Log File

(¥ 1) Data Format of GRAM Job Submission log
char LocalUserIDI32); // Local User ID
time t  JobBeginTime // Unix Time
char JobHandle[256]; // Job Handle ID
char RSL[4096}; // User’s Job Specification
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<?xml version="1.0" encoding="UTF-B8" standalone="yes" 7>
- <DOCUMENT>
<GridNode>gc01</GridNode>
<BillDate>1110988803</BilDate>
«LocalUserlD>gridusr09</LocalUserlD:>
- «<SessionTime>
<l-- Unix Time -->
<BeginTime>1110969172</BeginTima:
<EndTime>»1110970227</EndTime>
«</SessionTime>
<i-- Resource Valus -—>
<Resourcevalue>1.3G</Resourcevalue>
«l-- Resource Usage Sunmary -—>
- «Usage>
<l-- CPU Time (mz) = User Time + System Time -
<UserTime>11508</UserTime>
<SystemTime>154</SystemTime>
<ElapsedTime>23052</ElapsedTime>
</Usage>
«<!-~ Diswountahle Item snd Rate -->
- «Discount>
<Item>OffPaakTime</Item>
<Rate>10%</Rate>
«/Discount>
<CurrentCharges>12.9G</CurrentCharges>
</DOCUMENT >

(22! 11) Usage Bill for MPI Task

<?xml version="1.0" encoding="UTF-8" standalone="yes" 7>
— <DOCUMENT >
<BillDate>1110988834</BillDate>
<LacaluserlD>gridusrg9</LacalUserlD>
<GridUuserDN>/0=Grid/0=Globus/OU=chonbuk.ac.ke/CN=hjhwang</GridUserDN>
- <SessionTimes
<BeginTime>1110969172</BeginTime>
<EndTime>1110970227</EndTime>
</SessionTime>
<TatalAmount>18.2G</Totalamount>
<!-- Grid User Jok Accounting Sumrary -
+ <GridNode name="gc01">
- <GridNode name="gc02">
<Resourcevalue>1G<«/ResourceYalues
- <Usage>
<UserTime>4832</UserTime>
«SystemTime>135</SystemTime>
<ElapsedTime>23054</ElapsedTime>
</Usage>
- <Discount>
<Item>OffPeakTime</Ttem>
<Rate>10%</Rate>
</Discount>
<CurrentCharges>3.6G</CurrentCharges>
</GridNode>
- <GridMode name="gc03">
<Resourcevalue>1G</Resourcevalue>
- <Usage>
<UserTime>2319</lUserTime>
<SystemTime>55</SystemTime>
<ElapsedTime>92374</ElapsedTime>
</Usage>
- <Discount>
<ltem>Workload</Item>
<Rate>15%</Rate>
</Discount>
<CurrentCharges>1.7G</CurrentCharges>
</GridNode>
</DOCUMENT>

(22! 12) Usage Bill for MPi-based Program

9] DN, 22 AR, Session Time< ZZ34ch o] =3}
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AHEERe a9 2 e 3T A & 4 9t zdn
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<?xml version="1.0" encoding="UTF-8" 7>

<Jobldentity>
<Locallobld>458.grid.chonbuk.ac.kr</Locallobld>

</Jobldentity>

<Userldentity>

</Userldentity>

<JobName>prime</JobName>
<Charge>18</Charge:>
<Status>completed</Status>
<WallDuration>00:01:32</WallDuration>
<CpuDuration>00:00:19</CpuDuration>
<EndTime>2005-3-16 19:36:21</EndTime>
<StartTime>2005-3-16 19:35:49</StartTime>
<MachineName>IATLab Linux Cluster</MachineName>
<Host>grid.chonbuk.ac.kr</Host>
<SubmitHost>iat.chonbuk.ac.kr</SubmitHost>
<Queue>workq</Queues

<ProjectName>Grid Accounting</FrojectName>

- <JobUsageRecord xmins="http:/ fwww.gridforum.org/2003/ur-wg" xmins:urwg="http://www.gridforum.org/2003/ur-wg"
zmins:xsi="http://vwww.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://www.gridforum.org/2003/ur-wg
file:/Users/bekah/Documents/GGF /JURWG furwg-schema.09.xsd">
«<Recordldentity urwg:recordld="458.grid.chonbuk.ac.kt" urwg:createTime="2005-03-17 1:0:34" />

<Globalusername>/0=Grid/0=Globus/0U=chonbuk.ac.kr/CN=hjhwang</GlobalUsername>

«/lobUsageRecord>
(3% 13) GGF UR Formatted XLM
=29 CPU AHE AlZbe] @& 53 A 2 ARE o o|Eo A AREZY] A4S Aded ZIE AL 1E
& FFol JlE=Ho] g}t olgh o] B E A2-Atel o)F} 32%, & CPU AHEAI7EE 19%20]9 29 AElE completed
8 AR 9 A5 ARE AYs] K8, AelEY F ojt}y. T3 A A& FH AolES stAH A wet AE:
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AAEHEE AASAC
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