=~
The Data Services Archive

Rena A. Haynes, Wilbur R. Johnson
Sandia National Laboratories
rahayne@sandia.gov, wrjohns@sandia.gov

NASA IEEE MSST 2004
12t NASA Goddard/21st IEEE Conference on
Mass Storage Systems & Technologies
The Inn and Conference Center
University of Maryland University College
Adelphi MD USA
April 13-16, 2004
\ AovAnceD

Sandia S
|i|-| ! . SImMULATION &
Netona) s /Z \ComPuTinG”




i
iﬂ'c' Hival Storage Configuration

High Performance Storage System (HPSS)
StorageTek and IBM tape libraries
Parallel tape

4-way, 2-way, 1-way tape striping
Minimal HPSS managed disk storage
Access through FTP and PFTP

. AOVANCED
i Nottou \ SIMULATION &
Laboratories A\ ComPuTING




}7

The Data Services Archive capability Is
designed to simplify and optimize the process
of archiving large data sets.
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assive Data and File
Movement Issues

o User interface
File specification
Determining Progress
Error Detection
Recovery Procedures

 Resource requirements

Disk
Network
Archival
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V; @ ement across Distance

|ssues

« Data integrity and robustness
End-to-end integrity
Error recovery can exacerbate problems

e Archival device and media latencies can be
magnified

» Networks and protocols not tuned for large
archival data transfers
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~w, @PPN-Demand Access to
Parallel Archive Issues

* [nefficient use of resources
Large transfer followed by small transfer followed by
large transfer
Multiple large transfers can block smaller transfers
Use of parallel tapes to store small files

e QOver-subscription of resources
Can cause failures due to credential timeout and
ultimately denial of service
Cascades into additional resource requirements,
e.g., disk
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— %A Request Interface

& Data Services Desktop
File Options Status Window

Services Work Area
.@ ] Archiving
b i Archiving Specifications
| =
Archiving EOLIEE:

Info Management
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Sending Specifications
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File Information Retrieved.
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User: dimilie Host: tesia sandia.gov
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onitoring DSA Request

@ spuliba_-_ttt_-_2004-04-06_ 10-45-30.066_MDT Bl EEX
STATUS: MIGRATING Refresh |
hulliMFO (D5 Workflow_Moar1 618:dolt 1- _StadTime="2004-01-29 15:43:21 765 MST' -

IMFO (DS _Workflow_Mor1619:daolt
IMFO (DS _Workflow_Mor1620:daolt

1- _Classhame="D5_wWWorkflow_Mor'

i
IMFO (DS _Workflow_Mor1624:.daolt )

i

i

- _Basepath=Yoptfakarta3. 2 Zbuildtomcatiwebhappsidataservicesh™EB-IMF S

- _User="gsfweb’

IMFO (DS _Workflow_Mor1628:daolt - _Host=fsun.sandia.gov'

IMFO (DS _Workflow _Mor1632:daolt - _dobDir=scratchiDataSernicestspuliban®idnar i2004-01-29_15-43-20.289_M5
DEBLIG (DS _Workfloww_Mor1 069 getCigvalue ) - [CFG] jobhCaontroltame=jobxml’

IMFO (DS _Workflow_Mor1662:daolt 1- _JohControlBame=jobxml’

DEBLIG (DS _\WWorkfloww_Mor1 069 getClavalue - [CFGE] fileChmaodPerms="u=rn, o=, 0- ' i
DEBLIG (DS _WWorkfloww_Mor 1069 getCigvalue - [CFG] drminterfacePropsPath="configfappidrminterface. props’ 1
IMFO (DS _Workflow_Mgr1 200 processorkflow) -

IMFO (DS _Workflow_Mgr1 202 processWorkflow) - workflow[0]=035A_zephyr xml

DEBLIG (DS _\Workfloww_Mor1 242 processyWorkflow) - workflowFileMame="scratchiDataSemvicesispuliba®tid r2004-01-
DEBLIG (DS _\WWorkfloww_Mar1 261 processWWorkflow) - af request props creation: SERVICE="SLIBMIT'

DEBLIG (DS _\Workfloww_Mor1263:processyWorkflowd - b4 doPost

IMFO (D5 _Warkflow_hogr 268:doFost 1- created DRM logs directory fscratchiDataServicesispulibanr®ttit r2004-01-2
DEBUG (DS_Warkflow_Mar: 281:doPost 1- WOREMAMN="spuliba_-_\WWWWY1_-_2004-01-28_15-43-20.289_MET_-_ Wi
DEBUG (DS_Warkflow_Mar: 287 doPost 1- BERVICE="SUEMIT'

DEBLIG (DS _\Workfloww_Mor: 363:doPost 1- bd [sumbif] gridCom.setupWorkManagerClient()

DEBLIG (DS _\Workfloww_Mar: 418:doPost 1- ardComGridUnigue="submitzephyr-spuliba@dce sandia.goy-2004-01-29
DEBLIG (DS _\Workflow_Mar1 266:processyWorkflow) - af doPost
IMNFO (DS_Wvorkflow_Mgr1 274 processwWworkflowd - gridiD="submit-zephyr-spuliba@dce sandia.goy-2004-01-258-22-43-24
DEBLIG (DS _\Workfloww_Mor 1069 getCiovalue - [CFG] statusPollDelay="30000"

IMFO (D5 _Warkflow_hMgr1 338 processWorkflow) - workflow[0)=05A_zephyrxml ; Status loop #1

DEBUG (DS_Warkflow_Mar: 281:doPost 1- WOREMAMN="spuliba_-_\WWWWY1_-_2004-01-28_15-43-20.289_MET_-_ Wi
DEBUG (DS_Warkflow_Mar: 287 doPost 1- BERVICE='STATUS'

DEBLIG (DS _\Workfloww_Mor: 373:doPost 1- bd [recannect] gridCom.setupWWorkManagerClient() N
INTO (DS _Workflow_Mgr: QET'repnrltDiffField}- ID="submit-zephyr-spuliba@dce. sandia.gov-2004-01-29-22-43-24-4" bl
1| [ ¥]
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T~ ' DSA IS a

Distributed Application

- COMpULe
Platforms

GUI

Web Server
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V; " DSA use of Grid

Technologies

 Grid workflow processor to sequence data
transfers to intermediate disks then to tape

» Globus toolkit used for submitting partitions
to queues

e Globus toolkit enhancements

— Immediate feedback from components
— Ability to request specific resources
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% Resource Contention

 Staging files to intermediate disk cache

— Reduces potential for retries/retransmissions caused by
tape latencies

— Allows grouping, or partitioning, of data to optimize
use of archive resources

— Simplifies interface to parallel archive

 Intermediate disk cache directly accessible by
HPSS movers reduces external network traffic

e Resource management to minimize contention

Sandia \ AovAanceo
|i|-| National . SimMuULATION &
Laboratories / ‘ ComPUTInNG®




% Dataset Partitioning

 Place dataset files into transfer groups based on
file characteristics (currently, file size)

« Number of files In a partition are limited to
facilitate recovery and prevent large transfers
from starving smaller transfers

o Partitions are scheduled based on parallel tape
resource requirements
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% Scheduling Techniques

HPSS state and resources are modeled as
nodes in a compute cluster

— Holds ftp sessions that cannot be satisfied

— Increase HPSS utilization

— Requires knowledge of HPSS configuration

— Requires knowledge of HPSS striping policies
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*I Scheduling Techniques

DSA gueuing system scheduler Is configured
to use backfill

— Allows pending transfers which can complete
with available resources in the time to start the
transfer at the head of the queue

— Requires estimating time to transfer

i=N
Tjob = Tlogin + Z[Tstartup + ’_( Xil Rrate)—‘ + (Swidth X Tload)]
i=1
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*Performance Observations

 Staging
— Allows for local file puts (up to 30MB/s per
tape stripe)
— Relieves source space more efficiently
e Partitioning

— A tunable scheduling parameter for optimizing
archive flow into HPSS

e Scheduling with backfill

— Increases resource utilization and archive
request throughput
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% Conclusions

e Reducing resource contention, managing data
partitions, and scheduling transfers have increased
overall performance of the HPSS parallel tape
archival system.

* More performance data should be collected and
analyzed to adjust transfer time estimations and
determine additional tuning parameters.

e Partitioning scheme should be optimized based on
partition data size as well as file count.
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