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CWS4DB Project

A customizable Web Service for Efficient Access to Distributed Nuclear
Physics Relational Databases
DOE NP Phase | and Il — Manouchehr Farkhondeh

Tech-X: Mark L. Green (PI), Catherine L. Ruby, Krishna Kantam, Srilakshmi
Ramireddy

Need: As the size of NPdata grows and the collaborative nature of HENP experiments
Increases, the ability to access differently organized relational databases remotely,
efficiently, and yet in a user-friendly and interoperable manner is becoming very
important.

Partners: Jerome Lauret (STAR project at BNL), Kate Keahey (Nimbus project at
ANL), Doug Olson (Open Science Grid), Alexandre Vaniachine (ATLAS project
ANL/CERN)

DOE Beneficiaries: Nuclear and high energy physics communities, national
laboratories, and collaborative projects

Commercial Beneficiaries: Companies requiring efficient web service access to
distributed relational databases with high-level database and user APIs
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Problem Identification

“« The importance of this project comes from the fact that a large fraction of
the ever-growing data generated by Nuclear Physics (NP) experiments is
stored in relational databases. For example:

— The BNL Relativistic Heavy lon Collider (RHIC) supports STAR (Solenoidal Tracker at the at
the RHIC) which composed of 52 institutions from 12 countries, with a total of 529
collaborators;

— relational databases (such as Condition databases, Calibration databases, and Geometry
databases) are heavily used in the STAR experiment;

— while accessing data in such databases is convenient and available for local users who are
familiar with a particular database, the situation becomes more complicated when the
databases are distributed and heterogeneous.

PHOBOS  Tech-X therefore proposes a system to

" 3 overcome the outlined challenges by bridging
relational databases with high-level APIs
through Web services.

PHENIX — In particular, the distributed and heterogeneous nature
| of the databases will be addressed by creating Web
services in the Orbiter Federation Service Oriented
Architecture (SOA), which provides mechanisms
coordinating access to diversified data resources
through ReST (Representational State Transfer)
services, caching, authentication, and authorization.
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CWS4DB Technical Objectives

 Tech-X proposes to develop a customizable Web service for efficient
access to distributed NP databases. The proposed system will consist of:

— ageneric Web service for accessing arbitrary distributed relational databases,

— areference client implemented at the Relativistic Heavy lon Collider (RHIC) at Brookhaven
National Laboratory (BNL), for the Solenoidal Tracker at the at the RHIC (STAR) experiment,
and

— atool for creation of the high-level and domain-specific clients required by particular
applications.

 The Phase Il objectives include:

— Take into account what was learned from the research in Phase | and extend the CWS4DB
prototype into a production-quality, load-balanced, auto-caching, grid-enabled, fault-tolerant,
and on-demand system.

DataBase API Class Interactions — Use a flexible work plan involving a separate
piece of technical functionality that can be
|| et ] negsuaces D |of gtieguen | ] wvaos implemented in a way that can be exercised
e Gl //"‘x. e in the STAR computing environment, yet
Code SabbCenfighods Sl ik developed in a general way for application’s
Sanpeme i [ Soetabie from other NP projects.
*“"'"}""“'"' DataBare — The ultimate goal is to produce a set of
: software tools and services that can be
o easily adapted by the NP application
— T DE-Data File I developer.
g it < i
Fr Branch StDbManager —=StDbServercan be many
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CWS4DB Tasks

Task 1: Determine CWS4DB System and Load Balancing Additional
Requirements and Properties (Tech-X & BNL) Y

— Extend the Phase | developed requirements and properties and continue prototype work with
our partners.

Task 2: Design and Implement Tiered Deployment Capabilities (Tech-X)
— Develop a tiered deployment based protocol for the CWS4DB system.

Task 3: Design and Implement Auto-Caching Infrastructure (Tech-X & BNL)

— Provide a sophisticated auto-caching mechanism in order to increase the effective system
performance based on work with our partners.

Task 4. Enable Multi-Virtual Organization Role-Based Capabilities (Tech-X)
— Develop the CWS4DB infrastructure required for user-friendly management and caching
capabilities.
Task 5: Develop Dynamic On-Demand Data Resource Access (Tech-X)

— This on-demand service will provide a STAR MySQL database instance using the Virtual
Workspaces infrastructure, Virtual Machine Computing resources, and investigate Grid
deployments.
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CWS4DB Tasks Continued

Task 6: Develop Fault Resilient Data Resource Pathways (Tech-X)
— Investigate eliminating a single point of failure for the STAR C++ API bound codes database
query requests.

« Task ;:%Develop a Prototype On-Demand Data Resource Node (Tech-X &
BNL)

— Investigate and prototype the deployment of a on-demand data resource node to meet the
dynamic data demands of the STAR collaboration.
« Task 8: Prototype Pre-Cache Capabilities for Production Job Workflow
(Tech-X & BNL) Y

— We will provide a pathway for an authenticated and authorized user upon configuration of the
CWS4DB system to execute the customizable site specific test suite for pre-caching
production job queries.

« Task 9: Develop a Customizable Site Specific Test Suite (Tech-X) pA

— In order to deliver a high quality of service infrastructure a customizable and site specific test
suite is required to validate and verify the performance and data delivery capabilities of the
CWS4DB system.
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Project Management

» Subversion Repositories
— Multiple readers and committers

 Redmine, Trac, and Wiki Sites
— Integrates ticketing system, repositories, milestones, and roadmap

* Eclipse Integrated Development Environment
— Tracks code modifications based on Redmine and Trac tickets

o Zend Studio, Development Server, and Server
— Commercial PHP development and enterprise level server

« Content Management System (Drupal)
— Offsite collaborator access to project information

 Knowledgebase Manager

— Coding best practices, design patterns, systems and integration
information

 MacA&D Developer

— Analysis and Design (A&D) with requirements management and
use case development

» dotProject
— Open source PHP based project management software
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Task: DB Timings (DONE)

Name # Operations
db-perf-test.txt 6,667
offline.auau200.full.sgl 8,911
offline.dauz200.full.sgql 8,784
offline.pp500.Ffull.sql 6,667

CWS4DB Database Query
Caching and Optimization

* Network bandwidth is important and
depends on the last mile normally

 Database server load is minimal

* Investigate the database service
payload size

 Wrote a custom ReSTful PHP
database service with a JISON
(JavaScript Object Notation) payload
to compare with the XML payload

Using sequences of SQL operations that are recorded from actual STAR DB usage, we evaluated database performance under load by timing
numerous repetitions of these operations against local and remote databases. The sample SQL sequences are:

Timing results for db-perf-test. txt:

DB Host # Repetitions Avg Time (sec)

dbx.star.bnl.gov 10
orbiter.txcorp.com 10
cyber.txcorp.com 10
dbx.star.bnl.gov 20
orbiter.txcorp.com 20
cyber.txcorp.com 20
dbx.star.bnl.gov 30
orbiter.txcorp.com 30
cyber.txcorp.com 30

921.66
3.42
11.63
922.02
3.49
11.7
898.57
3.61
11.88

Timing results for offfine.auau200.full.sql:

DB Host # Repetitions Avg Time (sec)

orbiter.txcorp.com 5
dbx.star.bnl.gov 5
orbiter.txcorp.com 10
dbx.star.bnl.gov 10
orbiter.txcorp.com 15
dbx.star.bnl.gov 15

4.16
1134.09
4.14
1090.29
4.1
1616.98

Timing results for offfine.daw200.full.sgl:

DB Host # Repetitions Avg Time (sec)

orbiter.txcorp.com 5
dbx.star.bnl.gov 5
orbiter.txcorp.com 10
dbx.star.bnl.gov 10
orbiter.txcorp.com 15
dbx.star.bnl.gowv 15

2.56
993.93
2.66
1256.02
2.66
999,29

Timing results for offfine. pp500.full.sgl:

DB Host # Repetitions Avg Time (sec)

orbiter.txcorp.com 5
dbx.star.bnl.gov 5
orbiter.txcorp.com 10
dbx.star.bnl.gov 10
orbiter.txcorp.com 15
dbx.star.bnl.gov 15

4.2
921.82
3.52
921.82
3.39
907.23
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Log performance data for
each SQL operation
Calculate and log JSON and
XML payload size

On average over a dataset the
equivalent JSON payload is
8.8 — 10.1 times smaller

In general an order of
magnitude lower bandwidth
loading is required with the
JSON PHP service

Optimization

LU LN DN CE LT T A T A A ACETN 8 L T ACET CE I8 A LN TN CET CETH LN VCETH LR CLIS AL S LI

1T)

HHRHHERRER55855888888888ss88NNNS
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entry_id query id json_size xml_size

44880
44881
44882
44883
44884
44885
44886
44887
44888
44889
44830
44831
44892
44893
44894
448395
44896
44837
44898
44839
44800
44901
44902
44903
44904
44905
44906
449807
44908
44909
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5760
5761
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5763
5764
5765
5766
5767
5768
o763
5770
5771
5772
5773
5774
5775
5776
5777
5778
5779
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5781
5782
5783
5784
5785

97
396
89
467
84
3310
g2
102
126

102
126

102
127

103
127

103
127

103
127

103
127

103
127

273
996
275
1205
270
7498
190
278
312
63
278
312
83
278
313
63
279
313
63
279
313
83
279
313

313

279
313

duration

0.00026796248291016
0.00047802925109863
0.00019717216491699
0.00057792663574219
0.00020289421081543

0.0028619766235352
0.00020694732666016
0.00020134053649902
0.00022315973003306
0.00011920928955078
0.00022387504577637
0.00022315973003806
0.00012707710266113
0.00021219253540039
0.00026917457580566
0.00011920928955078

0.0002291202545166
0.00023388862609863
0.00012397766113281
0.00020599365234375
0.000241994857 78803
0.00016498565673828

0.0002598762512207
0.00022602081298828
0.000133037567 13867
0.00022983551025391
0.00027108192443848
0.000124831335440822
0.00025486946105957
0.00022006034851074

CWS4DB Database Query Caching and
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CWS4DB Proxy Implementation

Single-Cluster scenario

Cluster A
Database Mode <<executionEnvironments =
Worker Node
<<Components: gl
Distributed Data x|
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Provider REST over HTTPS STAR Job E
| 3
< <Components: E
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Database
Server
REST owver HTTPS
Database Node - < <executionEnvironment> =
Worker Node
< <COmMponents: gl
Distributed Data o
X a3 B < <Ccomponents:
Provider REST ower HTTPS STAR Job E
| L < <COMPONents» g
<<artifact=> [4 1 STAR Job
Database
Server
Multi-Cluster scenario
Cluster A INTERNET Cluster B
Database Node GateKeeper Node A GateKeeper Node B Database Node
< <COMPONEnts g < <COMPONEnts: g < <COMPONEntss g < <COMPONENts> g
Distributed Data | Distributed Data 5| Distributed Data | Distributed Data
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CWS4DB Cloud On-Demand Resources

Tech-X has installed Nimbus and utilized the Nimbus client with
the available science clouds in support of the STAR on-demand

database service.

— The Nimbus infrastructure provided limited upload/download bandwidth
consistently.

— The required STAR image is relatively large due to the size of the MySQL
database.

— We investigated several ways of populating the STAR database and tested
guery performance with our ReSTful PHP JSON database service
successfully.

— The Open Grid Services Architecture - Database Access and Integration
(OGSA-DAI) XML database services could not be loaded on the Nimbus
science cloud due to memory constraints.

— We are still investigating utilizing Eucalyptus and the cloud enabled MySQL

database Drizzle
| context client |

"% | context broker —
) I~ workspace
Nimbus components T resource I
P | cloud client . i e \ workspace
(Keahey, ANL) T e | workspace - control
reference client - & workspace /
EC2 clients |- or
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CWS4DB Summary

File Name : star.pp500.full.sql

https://cyber.txcorp.com/orbiter/service/star/OrbiterStarSimulatorService.php
/cache/off/

[format/ XML/

/host/local/

[file/[tmpltestfiles/star.pp500.full.sql/
/address/http://64.240.154.24/orbiter/service/star/

Result:

Number of trials averaged: 1

Total number of queries: 6549

Total size of queries: 38,926,201 bytes
Total query time: 76.9 seconds

Total query rate: 85.1 query/second.
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-- orbiterAutoLoader.php (150)

-- OrbiterAttributeParser.class.php (147)

-- OrbiterCacheFileService.php (723)

-- OrbiterCacheManager.class.php (236)

-- OrbiterDatabaseConnection.class.php (212)

-- OrbiterErrorHandler.class.php (509)

-- OrbiterErrorHandlerMessageService.class.php (526)

-- OrbiterMailer.class.php (187)

-- OrbiterMasterSlaveDatabaseValidationService.class.php (439)
-- OrbiterQueryDbConnectionStringStarService.class.php (467)
-- OrbiterQueryDbLoadBalancerStarService.class.php (399)

-- OrbiterRestAuth.class.php (655)

-- OrbiterServiceAttributes.class.php (132)

-- OrbiterServiceLogger.class.php (234)

-- OrbiterStarQueryService.class.php (530)

-- OrbiterStarSimulatorService.php (489)

Services developed:

-- OrbiterCacheFileService.php

-- OrbiterQueryDbConnectionStringStarService.php
-- OrbiterQueryDbLoadBalancerStarService.php

-- OrbiterQueryDBService.php

-- OrbiterStarQueryService.php

-- OrbiterStarSimulatorService.php

class files and services developed to accomplish the above tasks:

CWS4DB Summary

Unit Test scripts developed:

-- OrbiterAttributeParserStubTest.php

-- OrbiterAttributeParserTest.php

-- OrbiterServiceTestSuite.php

-- OrbiterAutoLoaderTest.php

-- OrbiterCacheManagerFileTest.php

-- OrbiterCacheManagerTest.php

-- OrbiterDatabaseConnectionMasterTest.php

-- OrbiterDatabaseConnectionSlaveTest.php

-- OrbiterDatabaseConnectionTest.php

-- OrbiterDataProcessManagerTest.php

-- OrbiterErrorHandlerEmailTest.php

-- OrbiterErrorHandlerErrorDetailedTest.php

-- OrbiterErrorHandlerLogTest.php

-- OrbiterErrorHandlerNotifyTest.php

-- OrbiterErrorHandlerSampleTest.php

-- OrbiterErrorHandlerShowContentsOutputTest.php
-- OrbiterMailerTest.php

-- OrbiterQueryDbLoadBalancerStarServiceTest.php
-- OrbiterRestAuthTest.php

-- Services_JSONTest.php
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phpUnderControl 0.5.0 — Build Results

L« | » |+ () http://sig.ixcorp.com/cruisecantrol/buildres ults/OrbitersOANab=metrics

(] | (Qr Google

Project:

OrbiterSOA

Maore bullds

Project Metric Summary
hlumiber of Build Attempts FERN
Muminer of Broken Builds 448
humiber of Successful Builds 1783
Breakdown of Build Types | | Breakdown of Build Timeline | Unit Coverage
[Time Mines
0000 - S000 |
, Broken Builds: 448 o 4000 1
(0. 1%) 1600 | l
3000 F i
120 b
2000
08:00
i /' i
- N 00 |- ’ 1000 (i |
= [ "
i S : Dot 'm_——ﬂﬂl Build
2010405 2000006, I0l00T,.  J0A00R. 20000, 2odniD. 1000 2000 00
|—J<ju.-d Builits ® Broken Builds | @ Coversl
Unit Tests | | Test to Code Ratio | Coding Violations
[ Tests Classes | Methods 'Vio lations
125 | 300 + 7500
100 b = - [ 1 1p
- 200 | 5000 —
(-]
=0 & _
| 100 =1 i 2500
254 il - -
11 1
| SAE LA | | |k Build Build I Build
1000 000 w000 1000 2000 000 1000 2000 30000
@ Failues | [@ci== @ Methots @ Tt Cios @ Mo | PHP ColeSaifl @ PHELU PMD @ PHE Do
| Test Execution Time |
20:00
ol 4 ontinuous
I t t .
e 4 1. 1 'r_ ety A L g
10060 2000 3000
Secution Time:
phplnderControd 0.5.0 is Copynght {c) 2007-2008 by Manuel Pichier hosted on phounit. de.
phpUnderControd is an extension for CruiseConin.



phpUnderControl 0.5.0 - Build Results
@hltp:Hsig‘txcorp.coma’cruisecc—ntrol,(buildresultstrbiterSOA?t ab=documentation [RSS N ¢ | 'Q' Google

Lef> ]t

Project:
OriiterS0A More builds

Generated Documentation :: Docs For Class OrbiterQueryDblLoadBalancerStarService

Todo List
Packages: Star.:OrbiterQueryDbLoadBalancerStarService

Sk [ Index ] [ Star classes ] [ Star elements | [ All elements ] [ Errors ]

. E'C::fimc Class OrbiterQueryDbLoadBalancerStarService

o FACETS This Service ie responsible Load balancing the query and other databases. Aleo used for updating the database rank and L

o GUI status.

s HPC . - - . >

0 OrbiterSenics The Service response will return connection strings of the type given by the user based on the rank and status.

o Ragistration Brief example of use:

o SNES e A e R R R e R R R R e E =R R R R R = e m = -

oiibiny /! Create an instance of OrbiterfueryDbloadBalancerStarSerwice

o UniTesting SobjService = new OrbiterQueryDbLoadBalancerStarSerwice():

o Ll

/! Process the service reguest
$objService-PprocessReguest () ;7

o WabService

Classes:

o OrbiterCacheFieNewService | TR
o OrbiterCacheFileService

o OrbiterDatabaseNewService Sy HSEy SO0

OrbiterQueryDbloadBalancerStarService.php

a |

Clrbi‘tert]ueryDbConnﬂctionStringStarServiceE // Serviee APT

a i /api/LIST/
OrbiterQueryDblLoadBalancerStarService | - output a service APT listing only
o OrbiterStarQueryService E

a OrbiterStarQuarySarviceNew |

o OrbiterStarQueryServiceOld .

o OrbiterStarSimulatorService

ff 8Berviee attribute definitiona
/rank/ {dtabase rank}/

- walue: integer walue
,.l’t}rpe,.l'{t}rpe of the database}/

- value: star|orbiter|cyber

Authar(s):

o Mark L. Green <migreen@tccorp.com=

Version: Release: [@package versionig ‘ WS4 D B A P I
Copyright:  2006-2010 Tech-X Corporation. Al rights reserved.

Link: hitp:/henerw bocorp. comy
License: BSD License

Documentation

public  _ construct( 3 r
CrbiterQuery DbLoadBalancerStarService Constructs a new OrbiterQueryDbloadBalancerStarService.class Y

pholnderControd 0.5.0 ks Copyrigit (¢} 2007-2000 by Manuel Pichier recated on phounit.de.
prpUnderControl ks an extension for CruiseControl.

i



Orbiter Commander

STAR Commander Implementation

+

=k STAR Simulator £2

STAR Input File: | fUsers/clruby/star L00.sq| ( Browse..
Query Host 64.220.154.24 ] Output Format: -]5031 _: Rum as no-op g Use gquery cache : Use Yalidation _i_"' Show Timing ! Prinmt Results
[ Surt
R EURE

W Word Wrap

[1]: Select * from Nodes where Nodes name='StarDh’ AND Nodes versionKey="reconiv’
["name™"StarDb","versionkey": reconV0®, “nodeType":"Config ", "structName ™ "None”,"elementiC":"None™,"indexName ' "None® “inderxVal";"0" "baseline” 'W","sBirary™ "N*,"isIndexed
=YD L Centry Time™:"2000 01 12 18:10:36%,"Comment™:™]]

Cuery Time: 0.892 seconds

[2): Select subMade.”, NodeRelaticn. ID as branchiD from Nodes LEFT JOIN NodeRalation CN Nodes.|D=NodeRelation.ParentiD LEFT JOIN Nodes as subNode ON

NodeRelation. Nodei[: subNode.ID Where Nodes. D=1 and NodeRelation.BranchID=C

[["name™ "Geometry” \'EF‘IOF‘KE? ‘reconV(®,"nodeType™ "DE","structName":"None’,"elementiD". "None”,‘indexName" “None™, indexVal":"0","baseLine™; "N, "isBinary™:"N", IsIndexed”
51D Mentry Time™:"2000-01-12 L8:10:36","Comment™" “branchiD";
1‘name‘.'CalEhraﬁons"."versionl(ev'.‘racoﬂ‘-’U“."nodeT','pe‘;"DB “structName™"None™,"elementID":"None"," indexName":"Mone’,"indexVal":"0","baseline”."N", isBinary"."N", "isIndexe
Y ID 3 CertryTime™; “2000-01-12 18:10 37", 'Commenmnt™:™ “branckID®:"2%},
{"name":"Rurlog’,"versionkKey""reconV0","1odeTypa™"OB","structName":"None”,"elementiD™"None", " indexName™:"Nane™,"incexVal":"0","baseLine” "N", 'isBinary™:"N" "isInde xed™:"¥"
LD fentryTime™:"2000-01-12 18:10:37","Comment™" "branchID™:"3" Orhiter Commander

e

onditions” “versionkKey” “global®,"nodeTyoe" "D tructMame” "None",“element D" Naom | &
JentryTime™:"2000-01-28 19:31:16","Comment™."","branchID" "4} -
[ STAR Resource Moniter 5 | =g
Query Time: 0.559 seconds = —
Resources: { Map View  Graph View  Tzble View -
[3]: Select * from Nodes where Nodes.name='Ceometry AND Nodes versionkey="reconVvQ' H"‘“”;m' - . = = :
[{"name™"Geometry”, versionkey":reconV(™,"nodeType™"Canfig”, "structName™:"None", "elemertID” g ;:;::;?:"::;” ] : . Satellita
ed Y, ID": "L, "entryTime":"2000-01-12 18:53:35","Comment™""} d & org Datahase Server
Location (lat/long): 40.015882,-105221558
Query Time: 0.506 seconds Database Statistics
v Bytes Received: 569.13 MB
|4]: Select subNode.”, NodeRelaticn. D as branchiD from Nodes LEFT JOIN ModeRelation CN Nodes v Bytes Sent: 1.37 GB
NodeRelation. NodelD=subNode. D Where Nodes.ID=1 and NodeRelation.BranchID=( 4 InnoDB Dsta Read: 2.43 MB
[I"name™"tpc”, versionKey" “reconVid”, nu[!r:T'.rp{: 'D UstruttName” Nunl‘: “elerrentiD™."None",Tim Tt InnoDB Deta Written: 622.5 KB
1. T L Y Y 13 10 _agpre o= LI fa it A r’

Connections (K): 1526

o 1 B Show Querics: 8
b Threads Connected: |
¥ Threads Running: 1

k J at the Relativistic Heawy 1on Collider, Brookhaven Mational Laboratory m Server Statistics

Lormirmarder

cuta ¥ Loadave: 00
‘ ' Loadave5: 0.0
Loadavel5: 0.0
Process: 231
Qlry T 7 55T rarmads Totmem: 11.7 MB

y Availmem: 7.85 MB
[5): Sel satecta workspace : ; Physmen: 3.87 MB

Commander stores your information in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | /Users/clruby/Commander/OrbiterWorkspace Browse...

[ Use this as the default and do not ask again

( Cancel ) C OK ]
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Nimbus
Workspace GRAM
Manager 0SG CEVM

Dual-Core Node

LI}
: L] Virtual Machine
V

Application

B | virtual Machine

L L]
e

Application

L}
(il  Dual-Core Node U

L]
' Virtual Machine

.
v Virtual Machine

B Virtual Machine . : ‘
L] L) 1 ————— 1 P
¥ Dual-Core Node : \_J\ : Application s

Application : : Application
' l Virtual Machine

' o o

. : Dual-Core Node : :

Application

v \ Applicati
+ | Cloud Resources | | \rirt::IMa:ﬂrnne

= 4 Virtual Machine

Future Directions

Integrate On-Demand Application
Resources (O-DAR) within the
Open Science Grid.

This i1s a new type of OSG virtual
facility that can be used for cycle
scavenging usage on hardware
that is idle or migrated out of a
production environment and might
not even have OSG stack installed.
It can represent a lightweight
method of deploying OSG worker
nodes and building more capacity
for scientific application usage.
Will support NP, HEP, Neutron
Science, etc.
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Orbiter Federation SOA via ReSTful
Services

<

Orbiter Infrastructure serves capabilities via ReSTful web
services

Services are standards-based and are scalable, reusable,
and extensible

Robust security standards a{%g %
using access keys and wonoorcn [

private-key authentication 77_/{
Reusable to ensure >
consistent and reliable | | . —
Quiality of Service \

MPA Orbite TP n- 4
Client Port:

nt Data
B ——
1
te
g— R eeeeeeee
\.  SNSPortal Services  ~ \& w/
™~ xternal __En
omputational
esourc
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Orbiter Multitier Portal Architecture
(MPA)

Framework for delivering capabilities to thin- and thick-
clients using the Orbiter Federation ReSTful SOA

Flexible and re-usable architecture for developing
capabilities for thin web clients and thick local clients

Comorised of four tiers: P i THok Chent Onbier Callctive. ~—— o ]
bri . e

» Orbiter Federation SOA R s oo
e Thin-Client Applets R

* Orbiter Pilot
» Thin-Client Portlets
*  Orbiter Commander
» Thick-Client Applications
e Orbiter Collective A . i EEESEl
« Thick-Client Eclipse IDE s ol _r ’ ouscane

TECH-X CORPORATION




Orbiter Pilot — Thin Client

Built on top of the Orbiter Federation
SOA

Tier Il of the Orbiter Multitier Portal
Architecture —
Accessible to users with accounts and @<
internet access (via a web browser)
Build upon the services provided by
the Orbiter SOA infrastructure
Capabilities are seamlessly integrated
using these well-defined ReSTful web
services = - - - oa-
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Orbiter Commander — Thick Client

Built on top of the Orbiter Federation SOA

Integrates Orbiter Pilot

Tier Il of the Orbiter Multitier Portal Architecture

Run locally on user work stations or personal computers

Uses Eclipse RCP (Rich Client Platform) to deliver a robust and
powerful GUI to the end user, also allows Commander to integrate
with other local resources like e- mall the file system, and local
applications. e

Build upon the services
provided by the Orbiter
Federation SOA infrastructure

Allows users to run complex
simulations or computationally-
intensive tasks on their local
machines, relieving Quality of
Service concerns on web
service providers

TEC}—I X GDQPDF%,&TIDN



Orbiter Commander — Thick Client
(continued)

« Atomic capabilities are provided as modules that can be
Installed as needed from a central module repository

e The Orbiter Federation ReSTful SOA prowdes robust access to
diverse capabillities, such as:

e Multi-threaded streaming downloads of = = ... ' @

uuuuuuu

repository files = i
e Live status monitoring of the beam '

« Slideshows of instrument application
screenshots

* Organization of modules into “Suites”

— = TECH-X CORPORATION



Orbiter Collective
(future capabillities)

 Modules will be continuously added to Commander to provide
new capabilities, including:

» A collaboratory providing live chat and data sharing
capabilities

» Opportunistic file slicing to support the retrieval and
management of very large data sets

* Real-time and offline scientific data visualization capabilities

* Integration with other open-source tools such as data
analysis and workflow management for computational, data
movement, and visualization jobs

« Support for 3 party module contributions as well as user
Integrated applications (MPA Tier IV Orbiter Collective)
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Orbiter Federation SOA:
Python Client Service Access Example

#!/usr/bin/python

import o0s, sys, base64, hmac, commands, time
from hashlib import shal as sha

from urllib import urlencode

from urllib import urlopen

from urllib import quote_plus

myhome = os.environ.get('"HOME')
os.environ[ TZ'|='"GMT'
time.tzset()

idfile = open(myhome + "/.orbiter/my.id")
ACCESS_KEY = idfile.read().strip()
idfile.close()

keyfile = open(myhome + "/.orbiter/user.key")
PRIVATE_KEY = keyfile.read()
keyfile.close()

URI = sys.argv[1]

EXPIRES = str(int(time.mktime(time.localtime(time.time()+60))))

str = URI + '/OrbiterAccessKeyld/ + ACCESS_KEY + '/Expires/' + EXPIRES
SIGNATURE = base64.b64encode(hmac.new(PRIVATE_KEY, str, sha).digest()).strip()
print urlopen(str + '/Signature/' + SIGNATURE, params).read()
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For More Information
Contact:

Mark L. Green, Vice President, Systems Integration Group

e "

716-204-8690

migreen@txcorp.com

http://www.txcorp.com
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