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& Open Grid Forum
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@5D2DA(H3—Tx—R
»Add, Iookup, remove rename, setMetadata

& TM)IC

=

> ')‘J|‘77’f)|//ZTAU))U5‘T —AREE
pINAK, TIGEEDT TV =230 BHEDAIT—

3




Pseudo-UML for Data Types

entryName: String entryName: String [entry: [JRNSENtry]
[endpoint: EPR] [endpoint: EPR] [iterator:
[metadata: XML] [metadata: XML] IteratorRef]

[fault: FaultType]

sourceName: String
targetName: String entryName: String
metadata: XML

13




RNS 1.1 Port Type Pseudo-UML

elementCount: unsignedLong
createTime: dateTime
accessTime: dateTime
modificationTime: dateTime
readable: boolean

writeable: boolean

add(entry: [[RNSEntry): [[RNSEntryResponse
lookup(entryName: []String): LookupResponse
remove(entryName: [|String): [[RNSEntryResponse
rename(entry: [[NameMapping): [[RNSEntryResponse
setMetadata(entry: [[MetadataMapping): [[RNSEntryResponse



Add (1)

& add request message

<rns:add>
<rns:entry entry-name=“rns:EntryNameType’>
<rns:endpoint>
wsa:EndpointReferenceType
</rns:endpoint> ?
<rns:metadata> {any}* </rns:metadata> ?
</rns:entry> +
</rns:add>




Add (2)

& addResponse response message

<rns:addResponse>
<rns:entry-response entry-name=“rns:EntryNameType”>
<rns:endppoint>
wsa:EndpointReferenceType
</rns:endpoint> ?
<rns:metadata>
<rns:supports-rns value=“rns:supportType”/>
{any}*
</rns:metadata> ?
<rns:fault> {fault} </rns:fault> ?
</rns:entry-response> +
</rns:addResponse>
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[ZB8 9 H12 %1k — WS-Naming

& [FRER IDDRAEADER () ILIN) 8BS
@ A. Grimshaw, D. Snelling, “WS-Naming Specification”,
GFD.109, 2007

& /R1 > 2IXEPR (WS-Addressing Endpoint Reference)
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WS-Naming @ 45l

<wsa:EndpointReference xmins:wsa="...” xmlns:naming="...”>
<wsa:Address=>http://tempuri.org/application</wsa:Address>
<wsa:Metadata>
<naming:Endpointldentifier>
urn:guid:B94C4186-0923-4dbb-AD9C-39DFB8B54388

</naming:Endpointldentifier> T o m
<naming:ReferenceResolver=> ~ BARA L el

<wsa:Address>
http://tempuri.org/resolver
| <{wsa:Address> EPREH D=t D
</naming:ReferenceResolver= U LA
</wsa:Metadata>
</wsa:EndpointReference>
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A | 'l

Abilene Connected Cities
CA*Met Connected Cities
GEANT Connected Cities
Exchange Point
Access Point

m——— Exjzting GTAN connections

Future expansion



IP (RFC791, 1981)

& Internet Protocol

& Internet address TigE=h S
source M5 destination A~
T—RT S5 LERIENDT—3%
g7

@ DETHNIERWNT—2T5LD
78, BERETS

» MTU — Maximum
Transmission Unit

» DF7SJ 1KY AL ELE
& RYNI—HLEDT—RTSLD
R DAL, EFEE. D
O—HELG E X THhiEN
& H£FHE. FvoY L

& Internet address (IP
address)

» Version 4
» 32 bits

Class A
0]

Class B local (host) address

10

Class C local address

110

network address

Escape to extended addressing mode
111




TCP (RFC793, 1981)

& Transmission Control Protocol @ 70—l
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EX
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acknowledgment (ACK)IZ&k5 XTIk DRT
» ACKINZA LTIk » Well-known R—r&S (cf. /etc/services)
(Retransmission timeout; RTO) @ axyiay
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BEILE Ry R T —Y(TH 1+ BT —A85E

& LFN (elephan(t), Long, Fat Network)IZH(F5
TCPDIEREIET

& RFC1323 TCP Extensions for High
Performance (1992)
» TCPDERE R E [E R YT —:RE TIEGL,
INVRTE XGEIEIC XD
b INURIE X GBI Ry b7 —4 L TEREEN ST —
RETHY. TCPTHRR/N\VMEZEHIT=HIZIE,
CDNYI7ENEEA. ZERIZEREIND

RTT 150 ms

N KRIE 1Gbps 1 Gbps x 150 ms = 150 Mbit
= 18.75 MB



TCP over LFN [Z8[TAEBEDEIRE

@ 4RI A XDFIR
p FET4URDH AL XETCPAYAE D16bitDT4— LR TEERIIZELND
@ K1V RIHY A X=64KB
@ /\VRIE®M ERR=64KB/RTT
» TCPA < 3> Window Scale®iE A (RFC1323)
@ 16bit -> 30bit = 1GB (31bit sequence number D HIBE)
@ NyybrORDLDERF
» LENIZE T4/ 7y AR EARRIRY
b /\]ZJI‘DZ( &Y. TF—RNNATSADITS5y2aERA—REF—KZ&LD

» VAR DB A RELITAHIEIZEY KYRATBEMEA K

& FHEOEBERE
» EUIERTOD IR EMNTCPEREICELNTEE
» RTOIZRTT (round-trip time) M FEHEHEIZEYRE
» TCPA T 3> Timestamps®EA (RFC1323)

& RTTOEMICKYVEEDL RO EMEMREGSELY
» MTUDIE NN

» HighSpeed TCP QN C3649), Scalable TCP, CUBIC(Linux7 24 /L),
Compound TCP (Windows VistaT J# /LK)
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TransPAC (Tokyo — Seattle) ENistNETIZ &
LRI Rl NOYAWIN =IO ED|

TransPAC (AIST 1 node — Indiana 15 nodes)
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GridFTP (GFD20, 2003)

& GridFTP: extended version of popular FTP protocol
for Grid data access and transfer

& Secure, efficient, reliable, flexible, extensible,
parallel, concurrent, e.g.:

» Third-party data transfers, partial file transfers

» Parallelism, network striping, striping server (e.g., on
PVES)

» Automatic and manual TCP tuning

» Reliable, recoverable data transfers, data channel
authentication

& Reference implementations
» gridftp-server, globus-url-copy, uberftp
» Flexible, extensible libraries in Globus Toolkit




GridFTPIZ LA L3E

& JakaLiisE

SPAS | Striped Passive Host/port D EL 5z RS

SPOR | Striped Port Host/port D EL 5z RS

ERET | Extended Retrieve I7AINT— 8N EERET S

ESTO | Extended Store T7A4ILD—E R =48I 5

SBUF | Set TCP Buffer Size TCPDINYITFHAXERET S

ABUF | Auto-negotiate TCP Buffer Size | BEIRIICTCPD/NYI7H A XERET D

DCAU | Data Channel Authentication | #ll{HlF v JLIXRFC2228 TGSSERFEMNEA S
ni=h, T—EAFrRILIZHEA

& TR

» EBLOCK (Extended block)E—k

» T—ARZTOVI(ZHEILTEERIEET H1=0
» 8hitD 754, 64bitDH A X, 64bitDA T vk, T—4
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& H. Sivakumar, S. Bailey, R. L. Grossman. PSockets: The Case for
Application-level Network Striping for Data Intensive Applications using
High Speed Wide Area Networks, Proc. SC2000

http://www.sc2000.org/techpapr/papers/pap.pap240.pdf

& Thomas Dunigan, Matt Mathis, Brian Tierney. A TCP Tuning Daemon,
Proc. SC2002
http://www.sc2002.org/paperpdfs/pap.papl5l.pdf

& Thomas J. Hacker, Brian D. Noble, Brian D. Athey. The Effects of
Systemic Packet Loss on Aggregate TCP Flows, Proc. SC2002
http://www.sc2002.org/paperpdfs/pap.pap270.pdf

& B. Allcock, J. Bester, J. Bresnahan, A. L. Chervenak, |. Foster, C.
Kesselman, S. Meder, V. Nefedova, D. Quesnal, S. Tuecke. Data
Management and Transfer in High Performance Computational Grid
Environments. Parallel Computing Journal, Vol. 28 (5), May 2002, pp.
749-771. http://www.globus.org/research/papers/dataMgmt.pdf

& W. Allcock, J. Bester, J. Bresnahan, A. Chervenak, L. Liming, S. Meder,
S. Tuecke. GridFTP Protocol Specification. GGF GridFTP Working Group
Document, September 2002.
http://www.globus.org/research/papers/GridftpSpec02.doc
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@ Rajesh Raman, Miron Livny, and Marvin Solomon,
Resource Management through Multilateral Matchmaking,
Proc. Ninth IEEE Symposium on High Performance
Distributed Computing (HPDC9), August 2000, pp 290-
291.
http:.//www.cs.wisc.edu/condor/doc/gangmatching.ps

& Fabio Kon, Roy Campbell, M. Dennis Mickunas, Klara
Nahrstedt, and Francisco J. Ballesteros. 2K: A Distributed
Operating System for Dynamic Heterogeneous
Environments. Proc. Ninth IEEE Symposium on High
Performance Distributed Computing (HPDC9), August
2000.
http://choices.cs.uiuc.edu/2k/papers/hpdc2000.pdf
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