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1 Purpose

We propose asimple XML based schema to describe compute resources in the Grid. Thisinformation
isessential for the discovery of compute resources with particular features. This document provides a
Schema that is being developed last spring and summer as part of the Globus Java CoG Project. We
intend to prepare a paper on the activity. As the schema needs much improvement we have so far not
distributed it. Nevertheless, we find it timely to release this document asto initiate a discussion within
the GIS and the GCE working groups.

1.1 Status

This document is in its infancies and many improvements are necessary.

2 Requirements and Goals

The requirements for a schema on compute resources are

Creation of a working group that spawns multiple efforts based on the industry and the
research community. This group should have ideally knowledgeable members dealing with
schema definitions.

The schema must be extendable.

The schema must be simple ..

The schema must at one point include live time information (not addressed so far).

The schema must address access control (not addressed in this document).

It must support access control to the information.

It must be possible to define a“persona” view of that resource through extension.



3 Bugs

We have not looked at what others have done. We hope the GGF will help.

Include atop level element ComputeResource

Seria numbers and other information have been taken out as this was not used

Resource Owner has been taken out as this was not used. It would be better to have a separate
document for this.

4 Compute Resource Schema

Schema ComputeResource.xsd

schema location: C:\Documents and Settings \laszewsk WMy Documents\test\ComputeResource.xsd
Complex types Simple types

Benchmark percentage

LoadAverage

Memory

MemoryUnits
OperatingSystem

complexType Benchmark

diagram
(Bem:hmark I:T']—(—-H— =

Sirnple benchrnark:
infotrnation

children  SPEC Lapack

annotation documentation  Simple benchmark information

source <xs:complexType name="Benchmark'>
<xs:annotation>
<xs:documentation>Simple benchmark information</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="SPEC">
<xs:complexType>
<xs:sequence>
<xs:element name="float" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark floating point value</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="int" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark integer value</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="year" type="xs:double">
<xs:annotation>
<xs:documentation>the year for the spec mark</xs:documentation>
</xs:annotation>
</xs:element>



</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Lapack'>
<xs:complexType>
<xs:sequence>
<xs:element name="oneHundret" type="xs:double">
<xs:annotation>
<xs:documentation>a matricx multiplication with n=100</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="fiveHundret" type="xs:double">
<xs:annotation>
<xs:documentation>a matrix multiplication with n=500</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="thousend" type="xs:double">
<xs:annotation>
<xs:documentation>a matrix multiplication with n=1000</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<Ixs:complexType>

element Benchmark/SPEC
diagram

the SPEC mark Aoating
point walue

v B-(

the SPEC mark integer
walue

the wear far the spec rmark

children  floatint year

source <xs:element name="SPEC">
<xs:complexType>
<xs:sequence>
<xs:element name="float" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark floating point value</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="int" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark integer value</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="year" type="xs:double">
<xs:annotation>
<xs:documentation>the year for the spec mark</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>



element Benchmark/SPEC/float

diagram

the SPEC mark Aaating
point walue

type xs:double

annotation documentation  the SPEC mark floating point value
source  <xs:element name="float" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark floating point value</xs:documentation>
</xs:annotation>
</xs:element>

element Benchmark/SPEC/int
diagram

int

the SPEC matk integer
walue

type xs:double

annotation documentation  the SPEC mark integer value
source  <xs:element name="int" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark integer value</xs:documentation>
</xs:annotation>
</xs:element>

element Benchmark/SPEC/year

diagram

the wear far the spec rmark

type xs:double

annotation documentation  the year for the spec mark

source  <xs:element name="year" type="xs:double">
<xs:annotation>
<xs:documentation>the year for the spec mark</xs:documentation>
</xs:annotation>
</xs:element>



element Benchmark/Lapack

diagram =

a rnatricx rultiplication with
n=100

| Lapack $—(*E——|EﬁueHundrm

a ratrix raultiplication with
n=500

a rnatdix rnultiplication with
n=1001

children oneHundretfiveHundret thousend

source <xs:element name="Lapack'>
<xs:complexType>
<xs:sequence>
<xs:element name="oneHundret" type="xs:double">
<xs:annotation>
<xs:documentation>a matricx multiplication with n=100</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="fiveHundret" type="xs:double">
<xs:annotation>
<xs:documentation>a matrix multiplication with n=500</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="thousend" type="xs:double">
<xs:annotation>
<xs:documentation>a matrix multiplication with n=1000</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>

element Benchmark/Lapack/oneHundret

diagram =

a ratricx rultiplication with
n=100

type  xs:double

annotation documentation  a matricx multiplication with n=100

source <xs:element name="oneHundret" type="xs:double">
<xs:annotation>
<xs:documentation>a matricx multiplication with n=100</xs:documentation>
</xs:annotation>
</xs:element>



element Benchmark/Lapack/fiveHundret

diagram =
~ fiveHundret

a rnatrix rnultiplication with
n=500
type xs:double

annotation documentation  a matrix multiplication with n=500

source  <xs:element name="fiveHundret" type="xs:double">
<xs:annotation>

<xs:documentation>a matrix multiplication with n=500</xs:documentation>
</xs:annotation>

</xs:element>

element Benchmark/Lapack/thousend

diagram =

a rnatrix raultiplication with
n=1000
type xs:double

annotation documentation  a matrix multiplication with n=1000

source  <xs:element name="thousend" type="xs:double">
<xs:annotation>

<xs:documentation>a matrix multiplication with n=1000</xs:documentation>
</xs:annotation>
</xs:element>

complexType LoadAverage
diagram

—Fpas‘tﬂneh‘linutes |

load awerage For the past
one minuke

(Luadnuerage I}:]—( :D FpastFiueMinutes |

The load average load awerage For the past load average for the past
infatrnation five minutes five minutes

—Fpasﬂenl‘ulinutes |

load average For the past ten
rinukes

children  pastOneMinutes pastFiveMinutes pasttenMinutes
annotation documentation  The load average information

source  <xs:complexType name="LoadAverage">
<xs:annotation>
<xs:documentation>The load average information</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:annotation>
<xs:documentation>load average for the past five minutes</xs:documentation>
<xs:documentation>load average for the past ten minutes </xs:documentation>
</xs:annotation>



<xs:element name="pastOneMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average for the past one minute</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="pastFiveMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average for the past five minutes</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="pasttenMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average for the past ten minutes</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
<Ixs:complexType>

element LoadAverage/pastOneMinutes
diagram

Fpast()nelulinutes

load average For the past
oneE Fningke

type percentage

minExclusive 0

maxExclusive 100

annotation documentation  load average for the past one minute

facets

source  <xs:element name="pastOneMinutes" type="percentage">
<xs:annotation>

<xs:docume ntation>load average for the past one minute</xs:documentation>
</xs:annotation>

</xs:element>

element LoadAverage/pastFiveMinutes
diagram

Fpas‘tFiueMinutes

load average For the past
Fve minutes

type percentage

minExclusive 0
maxExclusive 100

annotation documentation load average for the past five minutes

facets

source  <xs:element name="pastFiveMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average for the past five minutes</s:documentation>
</xs:annotation>
</xs:element>

element LoadAverage/pasttenMinutes
diagram

Fpasttenl'u'linutes

load awerage For the past ten
rninukes

type percentage



minExclusive 0

facets h
maxExclusive 100
annotation documentation  load average for the past ten minutes
source  <xs:element name="pasttenMinutes" type="percentage">

<xs:annotation>

<xs:documentation>load average for the past ten minutes</xs:documentation>

</xs:annotation>
</xs:element>

complexType Memory

diagram = -
—rtMaIPhﬁlcaIMEmury |
size af the physical mernorny
—|EfrEEF'|'I}|"Si(:ﬂ|MEI'I'IDr_',F |
size of the Free pysical
Memory @ =1 Mernory
The load average load awerage For the past —Ftntalh‘irtuall'l.llemury |
infarmation, Al walues are five minutes
given in KB. llle need to size of the total virtoal
discuss iF wee want a type For p—
this.
—Fl‘rlla||s='1.|firtuai|ll'l.l'l||s=m||JAr3.|r |
Free Artual rermary
children totalPhysicalMemoryfreePhysicalMemorytotalVirtualMemory freeVirtualMemory

documentation  The load average information. All values are given in KB. We need to discuss if we want a type for this.

annotation
source  <xs:complexType name="Memory">
<xs:annotation>
<xs:documentation>The load average information. All values are given in KB. We need to discuss if we want a type for
this.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:annotation>
<xs:documentation>load average for the past five minutes </xs:documentation>
<xs:documentation>load average for the past ten minutes</xs:documentation>
</xs:annotation>
<xs:element name="totalPhysicalMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the physical memory</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="freePhysicalMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the free pysical Memory</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="totalVirtualMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the total virtual memory</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="freeVirtualMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>free firtual memory </xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
<Ixs:complexType>



element Memory/totalPhysicalMemory
diagram

|§t|:|tﬂIPh]|.r£=int:i|ll'l.|'lE:munr_'|.|r

size of the physical memary

type  xs:positivelnteger

annotation documentation  size of the physical memory
source  <xs:element name="totalPhysicalMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the physical memory</xs:documentation>
</xs:annotation>
</xs:element>

element Memory/freePhysicalMemory
diagram

FfreePhysicalMemury

size af the free pysical
Mernory

type  xs:positivelnteger

annotation documentation  size of the free pysical Memory
source  <xs:element name="freePhysicalMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the free pysical Memory</xs:documentation>
</xs:annotation>
</xs:element>

element Memory/totalVirtualMemory
diagram

thanrirtuamnemum

size of the total wirtual
rrernony

type  xs:positivelnteger

annotation documentation  size of the total virtual memory
source  <xs:element name="totalVirtualMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the total virtual memory</xs:documentation>
</xs:annotation>
</xs:element>

element Memory/freeVirtualMemory
diagram

FfreevirtuaIMemury

Free Artual rmermary

type  xs:positivelnteger

annotation documentation  free firtual memory

source  <xs:element name="freeVirtualMemory" type="xs:positivelnteger">
<xs:annotation>



<xs:documentation>free firtual memory </xs:documentation>
</xs:annotation>
</xs:element>

complexType MemoryUnits

diagram
Memondlnits [

The rermary information

children  value unit

annotation documentation  The memory information
source  <xs:complexType name="MemoryUnits">
<xs:annotation>
<xs:documentation>The memory information </xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="value"/>
<xs:element name="unit"/>
</xs:sequence>
<Ixs:complexType>

element MemoryUnits/value

diagram

source  <xs:element name="value"/>

element MemoryUnits/unit

[

source  <xs:element name="unit"/>



complexType OperatingSystem

o —{name |

the narne of the aperating
system

version

the wersion nurnber of the
operating system

(ﬂperatings‘-}rs’tem I:T']—(—--—:EI— “release

The Cperating Systemn the release of the operationg
Infarmation Syskerm

the type af the aperating
syskerm

= canonicaldame

|

a cornbination of the narne,
wersion, release and type
leading ta a canonical narne
typically this is returend by
prograrns such as GHLU
config.guess

children name version release type canonicalName
documentation  The Operating System Information

annotation

source  <xs:complexType name="OperatingSystem">
<xs:annotation>
<xs:documentation>The Operating System Information</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="name" type="xs:string">
<xs:annotation>
<xs:documentation>the name of the operating system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="version" type="xs:string">
<xs:annotation>
<xs:documentation>the version number of the operating system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="release" type="xs:string">
<xs:annotation>
<xs:documentation>the release of the operationg system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="type" type="xs:string">
<xs:annotation>
<xs:documentation>the type of the operating system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="canonicalName" ty pe="xs:string">
<xs:annotation>

<xs:documentation>a combination of the name, version, release and type leading to a canonical name typically this is

returend by programs such as GNU config.guess</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>



element OperatingSystem/name

diagram

the name of the operating
system

type  xs:string

annotation documentation  the name of the operating system

source  <xs:element name="name" type="xs:string">
<xs:annotation>
<xs:documentation>the name of the operating system</xs:documentation>
</xs:annotation>
</xs:element>

element OperatingSystem/version

diagram = -
VErsion

the wersion nurnber of the
operating syshemm

type  xs:string

annotation documentation  the version number of the operating system
source <xs:element name="version" type="xs:string">
<xs:annotation>
<xs:documentation>the version number of the operating system</xs:documentation>
</xs:annotation>
</xs:element>

element OperatingSystem/release

diagram =
elease

the release of the operationg
syshern

type  xs:string

annotation documentation  the release of the operationg system
source <xs:element name="release" type="xs:string">
<xs:annotation>
<xs:documentation>the release of the operationg system</xs:documentation>
</xs:annotation>
</xs:element>

element OperatingSystem/type

diagram

the type of the aparating
Systar

type xsstring

annotation documentation  the type of the operating system



source  <xs:element name="type" type="xs:string">
<xs:annotation>
<xs:documentation>the type of the operating system</xs:documentation>
</xs:annotation>
</xs:element>

element OperatingSystem/canonicalName

diagram = -
canonicaldame

a cornbination of the name,
wetsion, release and type
leading to a canonical narne
typically this is returend by
programs such as G
config.quess

type  xs:string

documentation  a combination of the name, version, release and type leading to a canonical name typically this is

tati i
annotation returend by programs such as GNU config.guess

source <xs:element name="canonicalName" type="xs:string">
<xs:annotation>
<xs:documentation>a combination of the name, version, release and type leading to a canonical name typically this is
returend by programs such as GNU config.guess</xs:documentation>
</xs:annotation>
</xs:element>

simpleType percentage
type restriction of xs:double
elements LoadAverage/pastFiveMinutes LoadAverage/pastOneMinutes LoadAverage/pasttenMinutes

used by
facets minExclusive 0
maxExclusive 100
annotation documentation A Datatype representing values from 0 to 100

source  <xs:simpleType name="percentage">
<xs:annotation>
<xs:documentation>A Datatype representing values from 0 to 100</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:double">
<xs:minExclusivevalue="0"/>
<xs:maxExclusivevalue="100"/>
</xs:restriction>
</xs:simpleType>

5 ComputeResource.xsd

<?xml version="1.0" encoding="UTF-8"?>
<k- edited with XML Spy v4.3 U (http://www.xmlIspy.com) by Gregor Laszewski (ANL) -->
<xs:schema xmlins:xs="http://imww.w3.0rg/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:c omplexType name="OperatingSystem">
<xs:annotation>
<xs:documentation>The Operating System Information</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="name" type="xs:string">
<xs:annotation>
<xs:documentation>the name of the operating system</xs:documentation>



</xs:annotation>
</xs:element>
<xs:element name="version" type="xs:string">
<xs:annotation>
<xs:documentation>the version number of the operating system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="release" type="xs:string">
<xs:annotation>
<xs:documentation>the release of the operationg system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="type" type="xs:string">
<xs:annotation>
<xs:documentation>the type of the operating system</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="canonicalName" type="xs:string">
<xs:annotation>
<xs:documentation>a combination of the name, version, release and type leading to a
canonical name typically this is returend by programs such as GNU config.guess</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="percentage">
<xs:annotation>
<xs:documentation>A Datatype representing values from 0 to 100</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:double">
<xs:minExclusive value="0"/>
<xs:maxExclusive value="100"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="LoadAverage">
<xs:annotation>
<xs:documentation>The load average information</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:annotation>
<xs:documentation>load average for the past five minutes</xs:documentation>
<xs:documentation>load average for the past ten minutes</xs:documentation>
</xs:annotation>
<xs:element name="pastOneMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average fa the past one minute</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="pastFiveMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average for the past five minutes</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="pasttenMinutes" type="percentage">
<xs:annotation>
<xs:documentation>load average for the past ten minutes</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
<I/xs:complexType>
<xs:complexType name="Memory">
<xs:annotation>
<xs:documentation>The load average information. All values are given in KB. We need to discuss if we want
a type for this.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:annotation>
<xs:documentation>load average for the past five minutes</xs:documentation>
<xs:documentation>load average for the past ten minutes</xs:documentation>
</xs:annotation>



<xs:element name="totalPhysicalMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the physical memory</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="freePhysicalMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the free pysical Memory</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="totalVirtualMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>size of the total virtual memory</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="freeVirtualMemory" type="xs:positivelnteger">
<xs:annotation>
<xs:documentation>free firtual memory </xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="MemoryUnits">
<xs:annotation>
<xs:documentation>The memory information </xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="value"/>
<xs:element name="unit"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Benchmark">
<xs:annotation>
<xs:documentation>Simple benchmark information</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="SPEC">
<xs:complexType>
<xs:sequence>
<xs:element name="float" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark floating point
value</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="int" type="xs:double">
<xs:annotation>
<xs:documentation>the SPEC mark integer
value</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="year" type="xs:double">
<xs:annotation>
<xs:documentation>the year for the spec
mark</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Lapack">
<xs:complexType>
<xs:sequence>
<xs:element name="oneHundret" type="xs:double">
<xs:annotation>
<xs:documentation>a matricx multiplication with
n=100</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="fiveHundret" type="xs:double">



<xs:annotation>
<xs:documentation>a matrix multiplication with
n=500</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="thousend" type="xs:double">
<xs:annotation>
<xs:documentation>a matrix multiplication with
n=1000</xs:documentation>
</xs:annotation>
<I/xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:annotation>
<xs:documentation>This schem defines a very simple starting point for defining compute
resources.</xs:documentation>
</xs:annotation>
</xs:schema>



