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Globus (GSI) (GRAM)
(MDS) (DMS) Globus
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2

3

4 Globus

5
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Globus Globus ToolKit
Globus
Globus
Globus
MPICH MPICH-G Globus
[31[12]
Globus Project
GlobusToolKit Globus Project

GlobusToolKit
GlobusToolKit

3 Globus
Tool 4 Globus



2.1

Computing( )

InfomationGrid(iGrid)

1)

)

ON



®)

1 LAN



2.2

(0S



Application Application DB

oS

1
2.3
1 3 [11]
1)
NSF TeraGridProject
TeraByte
4 13.6TeraFlops 576TeraByte

40Gbps
NIH Biomedical Infomatics Research Network (BIRN)
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PACI NCSA 1998~ | Gloubs
Information NASA 1999~
Power Grid Multi-disciplinary
Simulation
Access Grid ANL,LBNI,LANL,etc | 1999~
Grid Physics | ANL,U of Florida,etc | 2000~
Network
Particle Physicss | ANL, 2000~
Data Grid(PPDG) | LBNL,Caltech,SDSC
Tera Grid NCSA, SDSC,ANL 2000~ | OnePetabyteGateway
International U of Florida Uof | 2001~
Virtual-Data Grid | Chicago, etc
Lab
Network For | U of Southern | 2001~
Earthquake Eng | California, ANL,
Simulation NCSA etc
Grid(NEES)
National Virtual | Johns Hopkins U, etc | 2001
Pbservatory(NVO)
Grid U of Chicago, etc 2001~
Fusion Grid ANL,LBNL, etc 2001~
Earth Systems | ANL,LINL,NCAR,etc | 2001
Grid
(2)
2000 e-Science
IT
9 e-Science
E-Science John Taylor(Director General Reacarch Councils
UK OST)
h EU




EU Data Grid
EU

CREN
EU
EU

Unicore

Institute for Research in Nuclear Physics)

INFN Grid(ltalian National

Grid-based Virtual Laboratory

Amsterdam(VLAM)
2

e-Science 2001
Grid Particle | Universities  of EU DataGrid USGriPhyN PPGrid
Physics Birmingham,Bris

tol,Cambridge,

Edingburg,Glasg

ow,Lancaster,Liv

erpool,etc
Astro Grid Universities  of | 2001 EU AVO US NVO

Edimburgh,Leice

ster,Cambridge,Q

ueens

Brelfast,etc
Grid in 6t 2003 FP6 IT
Framework
Program
EU Data | CERN, Uof | 2001
Grid Heidelberg,IBM

UK,etc
Euro Grid 2001

CAE
GRIP 2002 UNICORE GLOUBS
3)
2001 ITBL(IT-Based Laboratory)
2001

2002

2003




2002

SINET
APGrid (PRAGMA
Pacific-Rim Application & -Middlware Assembly)
Asia-Pacific Advanced
Network(APAN)
GGF) 3
3
IT-Based Laboratory 2000 SINET
2001 P2P
2001
2002
E 2002
2003 10
2003




3.1

GlobusToolKit

-Globus Project(USA)

-http://www.globus.org/
Legion

-Legion Project: University of Virginia(USA)

-http://legion.virginia.edu/
STA

-ITBL(JAPAN)

-http://www.itbl.jp/
UNICORE

-UNICORE Project(EU)

-http://www.unicore.org/

3.2 Globus Globus ToolKit

(1) Globus TookKit
GlobusToolKit( Globus)
The Globus Project

The Globus Project Globus
Globus
(2) Globus
The Globus Project
Globus
Globus



quely

API
(3) Globus
Globus 2 Globus

Application,

High-level Services and Tools

Core Services,

Local Services

Core Services 4

Applications

High-level Services and Tools

| Ord FTP |

| IR | PUMNCH |H|rrm.1-'G |G-|d5u-h.u

| Cancituis [ ME1 [ Glokusrun [ Candar/G
Core Services

| cass || seemommeee. | | cRau |

Dol Tt bbbt

(B8]

o

Condor "rn:P| ll
] =

Local Services

(]

2 Globus

10

(GGF)



4 Globus Core services

GRAM
Nexus | Unicast/Multicast
MDS
GsSli authentication
HBM
GASS
GEM

3.3 Globus

Globus ToolKit 3
GRAM(Globus Resource
Allocation Manager)
MDS(Monitoring and Discovery Service)
DMS(Data Management

Service)
GSI(Grid Security Infrastructure)
Globus
[4]
3.3.1 (GSI)
GSI

GSlI

(N (Certification)

GSl

X.509

11



(CA) ID

(2) (Mutual Authentication)

GSI  SSL(Secure Sockets Layer)

3) (Confidential Communication)
GSI
GSlI
4) (Private Key)
Globus ToolKit GSlI
GSlI
(5) (Delegation) (Single Sign On)
GSI X.509
(Proxy)

GSl

12



3.3.2 (GRAM)

Globus ToolKit2.0 GRAM

1)
GRAM API
GRAM 3

Coatesper A >
L--4 User Proxy _,: pmm e q A.‘??:(_:'_A?HE_ _____ .
| uP Staged i
i EXE !
' | stdout !
! Staged '
i | stderr stdin i

3 [6]
GateKeeper GateKeeper
(Job Manager)
GRAM

RSL(Resource Specification Language)
RSL

MDS(  2.3.3)

13



(2) RSL
RSL GRAM
RSL
RSL

RSL
GateKeeper

stdin  stdout

GateKeeper
(3) GateKeeper
GateKeeper
GateKeeper
(requestor)
4
GateKeeper GateKeeper

5) (Resource Monitor)

14



3.3.3 (MDS2.1)

Globus MDS(Monitoring and Discovery
Service) MDS

MSD

LDAP(Lightweight Directory Access Protocol)

MDS GRIS(Grid Resource Information Service)
GRIS GIIS(Grid Index
Information Service) GRIS

IP Adress

(O]

CPU : CPU

15



GRIS GISS

GRIS

3.34

Globus

- GASS
- GridFTP

- GASS
- GRAM

4
A
< » GRIS
12 _» GRIS
3 GIIS GRIS
3 &, GlIS
A B
4
LDAP GlIS GRIS
(DMS)
2
WAN
/0
GSI HTTP

16




4 Globus

41 Globus

ToolKit2.2

Globus Globus

Globus2.2 GPT(Grid

Packaging Toolkit) Globus GPT

bundle

Client Server SDK 3 9

User

3 (CA)

Globus

HOST Globus

LDAP

1)

Globus

o o o o o o o

Globus (GridFTP )

Globus Project

Linux Kernel 2.x Intel x86
Linux Kernel 2.4 Intel 1A-64(Itanium)
IRIX 6.5 MIPS
Solaris7 UltraSPARC
Solaris8 UltraSPARC
AIX 5.1
HP Tru64 5.1

PC OS 5

Chicken.hpc.cs.ritsumei.ac.jp

oS

Redhat7.3 (kernel-2.4.18-18.7.X)

CPU

Intel(R) Pentium(R) 4 CPU 2.53GHz 2nd chash
512KB

Memory

1.5GB (DirectRDRAM)

NIC

Intel Ethernet Pro 100

/home nfs

17



Globus
Globus C Perl
Perl5.0005

Globus
Globus gloubs

root
Globus
GLOBUS_LOCATION
Globus
Globus  Globus
/usr/local/globus .bashrc

Globus

gcc make

Globus

GLOBUS_LOCATION

GPT_LOCATION

export GLOBUS_LOCATION=/usr/local/globus
export GPT_LOCATION=/usr/local/globus

Globus root
GLOBUS_LOCATION

kinosita$ kinosita

globus
# $ globus
$su -
# mkdir /usr/local/globus
# chown globus /usr/local/globus
GPT

globus

18



(2) GPT

Globus Gpt-2.2.2.src.tar.gz
Gpt $GPT_LOCATION
gpt perl PATH
Linux Perl /usr/bin/perl
perl Jbuild_gpt —with-perl="perl PATH"

$ tar zxvf gpt-2.2.2-src.tar.gz

$ cd gpt-2.2.2
$ ./build_gpt
bundle
bundle Globus Bundle Management
Information Services Data Management Client
Server SDK

bundle flavors 6

$GPT_LOCATION/shin/gpt-install [option] [bundle-name] [flavor(s)]

$GPT_LOCATIONY/sbin/gpt-build [option] [bundle-name] [flavor(s)]

6 bundle  Flavor

Bundle Flavors

Data Management Client Gcee32dbg
Data Management Server Gcee32dbg
Data Management SDK Gcee32dbg

Information Services Client Gcee32dbgpthr
Information Services Server Gcee32dbgpthr
Information Services SDK Gcee32dbgpthr
Resource Management Client | Gee32dbg
Resource Management Server | Gee32dbg
Resource Management SDK Gcee32dbg
Replica Gcee32dbgpthr
GSlI Gcee32dbg

19



$GPT_LOCATIONY/sbin/gpt-build
globus-data-management-client-2.2.3-src_bundle.tar.gz ¥
gcc32dbg

$GPT_LOCATION/sbin/gpt-build
globus-data-management-server-2.2.3-src_bundle.tar.gz
gcc32dbg

$GPT_LOCATION/sbin/gpt-build
globus-data-management-sdk-2.2.3-src_bundle.tar.gz gcc32dbg
$GPT_LOCATION/sbin/gpt-build
globus-information-services-client-2.2.3-src_bundle.tar.gz
gcec32dbgpthr

$GPT_LOCATION/sbin/gpt-build
globus-information-services-server-2.2.3-src_bundle.tar.gz
gcc32dbgpthr

$GPT_LOCATION/sbin/gpt-build
globus-information-services-sdk-2.2.3-src_bundle.tar.gz
gcc32dbgpthr

(3) Configure the installationeiga
Bundle $GLOBUS_LOCATION/sbin/gpt-postinstall
ToolKit

[ $GLOBUS_LOCATION/shin/gpt-postinstall

setup-gsi

[ $GLOBUS_LOATION/setup/globus/setup-gsi -nonroot

Globus

20



4.2 CA

Globus

.bashrc

Globus

[esh ] source $GLOBUS_LOCATION/etc/globus-user-env.csh
].$GLOBUS_LOCATION/etc/globus-user-env.sh

[bash

Globus
User certificate
Host certificate
LDAP certificate
GRAM GridFTP
LDAP certificate

1. User certificate

User certificate

certificate

certificate

Host certificate

Certificate

Globus

Globus

MSD

CA
CA

root

User

ﬁkinosita@chicken ~]$ grid-cert-request

and is used to protect your key file.

obtain a new certificate.

Enter your name, e.g., John Smith. Minoru kinosita
A certificate request and private key is being created.
You will be asked to enter a PEM pass phrase.

This pass phrase is akin to your account password,
If you forget your pass phrase, you will need to

Using configuration from /usr/local/globus/etc/globus-user-ssl.cont

Generating a 1024 bit RSA private key

\\:; ................. ++++++

/

21



.globus
usercert_request.pem ca@globus.org
sendmail
MTA certificate

kinosita@pegasus~]$ cat /home/kinosita/.globus/usercert_request.pem

¥ | mail ca@globus.org

Globus 2

~/.globus/usercert.pem

pem
2. Host certificate
GateKeeper GridFTP Host certificate
Globus DNS DHCP
Globus Host certificate

$grid-cert-request —service host —host chicken.hpc.cs.ritsumei.ac.jp

User certificate
$GLOBUS_LOCATION/etc/hostcert_reques.pem mail ca@globus.org
$GLOBUS_LOCATION/etc/hostcert.pem
600

3. LDAP certificate
LDAP root

# grid-cert-request -service ldap -host chicken.hpc.cs.ritsumei.ac.jp

User,Host certificate ca@globus.org
$GLOBUS_LOCATION/etc/ldap/ldapcert_request.pem

root root

22



$GLOBUS_LOCATION/etc/Idap/ldapcer.pem
600

ﬁyot@chicken ~J#  grid-cert-request -service Ildap -hm

chicken.hpc.cs.ritsumer.ac.jp

Using configuration from /usr/local/globus/etc/globus-host-ssl.coni
Generating a 1024 bit RSA private key

it

You are about to be asked to enter information that will be
incorporated
into your certificate request.

What you are about to enter is what is called a Distinguishea

Qame or a DN. /

4.3

User certificate Globus GRAM MDS DMS
DMS GridFTP Globus

1. GRAM

Gatekeeper GlobusProxy

>grid-proxy-init —debug —derify
>globus-personal-gatekeeper —start
>glbous-job-run [contact] command
>globus-personal-gatekeeper —killall

>grid-proxy-destroy

[contact] gatekeeper

23



2. MDS
MDS

>$GLOBUS_LOCATION/sbin/globus-mds start

GRIS OpenLDAP2.0
GRIS GIIS

>$GLOBUS_LOCATION/bin/grid-info-search —anonymous -L

3. DMS(GridFTP)
DMS

>grid-proxy-init —debug —verify
>$GLOBUS_LOCATION/sbin/in.ftpd —s —p 5678 &
-S in.ftpd -

.gridmap

[ "/O=Grid/O=Globus/OU=your domain/CN=your name" your-account ]

GridFTP

[ >$ globus-url-copy sourceURL destURL ]

4. telnet Globus
telnet Globus

32000

24



Telnet > time ./quick_sort > /dev/null
Globus>time globus-job-run ¥
"chicken:41504:/0=Grid/O=Globus/OU=hpc.cs. ¥

7
Telnet Globus
Real 0.052s 31.125s
User 0.049s 0.170s
Sys 0.002s 0.037s
( ms)
telnet Globus telnet
unix Is
Globus

25



5.1

Grid

5.2

1)
@)
©)

RFC
Globus lan Foster
) ( )
( )
(PC SPARC )
(PC )
( )
( )
Globus
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350 35 ( 1/35)
(2
A L A B
2 3 4
X, x20 X,x10 X;x10 X, x20 52)
100 40 10 200 '
4 , 50 , 200 , 20 , (5.3)
1111
54110
5:4:1:10
(5.1)

5x20 4x10 1x10 10x20
100 40 10 200

(5.4)

(5.4) 1:1:1:1
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10)

10
A B
59 59 59 59
10 59
B 16.9

®3)

1.

2.

3.
GRAM  MDS

GRAM RSL
RSL

(* this is acomment *)

(arguments = “argl” “arg2”)

(directory = /home/nobody)

& (executable = a.out(*< that is an unquoted literal *))

30




"Ihome/nobody” "a.out”

“argl”,”arg2”

Globus
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Globus
CoreService
High-level Services
2003 Globus ToolKit

3.0 OGSA(Open Grid Service Architecture)

Web

32

3.0

Globus

Web

Globus
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