2, = 2 \ 5 g iy = £ 5y O’
i 5}7” o;"\ {'JL /2 ’I‘fr 3 f"’ jpe /nhﬁ;‘i’? I_g}’_,ﬁ ko
Toward a Distributed Bioinformatics Environment
A Workflow.approach

SR AR § S &

TES S L

bit
iy
He
T

e 2 S e



R F AT B AR R I 8 S

S S E hERE R &g B

AL

FE A B d S ENT AR A SREERS F T AR g~ o @ BT
A & e B PR TH(Web Service) B g2 2 fEIFRRULES £k SLaRTIUD o d 0 R R R TR
R aral ] 2P o L P AR F Kk § A F R LR A el A o
Biph e P ORI R PRIAER S Prs T - B A S TRURIHER T L

X\

™

Bmmméké*uﬁﬁwﬁéﬁﬁﬁﬁgﬁf R FUREE B R

o BioOrch #-jife B iE P cnjpd o dp ik > B v U { HE D {3 hai o prof
ﬂwﬁﬁﬁiéééﬂﬁiﬁﬁﬁﬁi’%ﬁ%ﬁ?ugkalﬁﬁﬁggﬁﬁ
2R o APET T BB T A Ll i AR Ik sak e g
N K R Rl R

4%

BAETF 4 5 T~ 1 IEIAR ~ B A 3N R AL S RRLRAE



Toward a Distributed Bioinformatics

Environment - A Worktlow approach

Student : Chien-Hung Lin  Advisor : Dr. Jing-Ying Chen

Institute of Computer and Information Science

National Chiao Tung University

ABSTRACT

Integration of distributed, heterogeneous biological databases and software resources
continues to attract research interests, and;the-recent \WWeb services movement has also
generated a new wave of development of integrated bioinformatics systems. As Web
service standards are still evolving, to what degree bioinformatics integration can be
achieved using Web services remains a question to be answered. In this thesis, we focus
on Web service orchestration aspect, and present a service orchestration framework for
bioinformatics, called BioOrch, to illustrate important design considerations when
building Web services-based integrated systems. In particular, BioOrch separates flow
logic from activities in a workflow, making each activity simpler and more extensible.
Furthermore, as activities are self-describing, they can be exchanged among different
workflow managers. We show that this model can greatly simplify the design and
implementation of cross-organizational workflow systems involving people from
multiple sites.

keyword : bioinformatics ~ workflow -~ integration system ~ web service
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<processdef name="bio/microsrray/analysis">
< description>this 18 description for bio/microarray/analysis</description>
<in><say words="@words"/></in>
<out><hello words="@words"/></out>
<body>---</body>
</porcessdef>

Tfefy 7 i (SR o iﬁuﬁiﬁﬂﬁiﬁ L, jﬂi A keXml enfe 38 Tk 0 BT i TR
RKisrd & enifiy o — & Flopldy Ul > B B ARE (7507 0 gkt 4
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attribute ¥ ridg LB > Xml 2 T ou R R A 0 B h hs S {fhﬁ% » 0
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<taskdef name="ccl/bioorch/taskdef/serviceTask" type="default">
<in><say words="@words"/></in>
<out><hello words="@words"/></out>
<service type="ccl\test\echo">
<host>localhost</host>
<port>1119</port>
<path>echo</path>
</service>
<user name="eros"/>
<process name="eros'">
<paramTask def="ccl/bioorch/taskdef/serviceTask" name="task1">
<user name="eros"/>
</paramTask>
</process>
</taskdef>
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4.2.2 ¥+]H = (Control Unit)
B0 R nARen e A L 7B Ao 2 T F S E A R Fer e HE

& ¥R a# 7 0 ¢ 7 Fork ~ Join ~ Par ~ Switch ~ While % % - § #2543 7 1

<fork>
<task name="task1" def="task/analysis/kmeandef">---<task>
<task name="task2" def="task/analysis/som"> ---</task>
</fork>

<join>
<task name=" task1"/>
<task name=" task2"/>
</join>

<par>
<task>:----- </task>
<task>:+----- </task>
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<par>iLen (TN g AL AT 0 30 At end (ERE AL R S A ¢ 4R o
BOERGEE FRFEAPERNAMLEAF G ELIFE IR EIEER LT
pEL PR L @ % <while> ki = 0 A<while>4@ ¥ 2 i@ * condition & | griEiR o
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<while>
<it> <pattern/> <it>
<task>-:---- <task>
</ while >

<switch>
<case><if><pattern> <if>
<task>----- <[task>
</case>
<default>
<task>----- <[task>
</default>
</switch>

¥ - & 7z condition =1 _<switch> » <switch>st iR f2 &3 F eI ™ i i TR
(73 I eha 1% > 4o— L switch — $4,.7, fF chcase > # — {3 case ¥ 4 T & P
g condition o § % — B s B rdpfEddaT ena (7 T f switch o e i G
wa KR 3 7 default -
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“goto” & “jump”# i 0 F]#t A BioOrch % E-<activity>¥ 172 i * <next> ¥ & T -
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<switch>+ By € * <next> > B2 7% Task 7 iy i@ * <next>» fe §_¥ 11 7_%& Task

name - & # i ih<next>¥ 144y L& L 70— B Task

<activity name="al">
<next name="a2"/>
</task>
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<processdef name="bio/microsrray/analysis">
<exceptionhandler handler="ccl.bioorch.exception.DefaultExceptionHandler">
<exceptionhandler/>
<body>
<activity>
<exception>SayService not complete > say 1s fail <exception>
</activity>
</body>
</processdef>
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rocess name : 1

rao | How mt | | out

Field Yalue
#||Procee Id 1

Process Def Name hiofanalysisimicroarray

rocess Description this is bio analysis
rocess Status RUMN
Reload Rurning Task doHGL showkmeanResult
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<processdef name="bio/analysis/microarray"/>
<taskdef type="CreateArray">
<in> <folder path="@path"/></in>
<out> -+ </out>
</taskdef>
<in><folder path="@path"/></in>
<out><rw:var name="result"/><out>
<body>
<while>
<ifnot><done/></ifnot>
<task def="CreateArray"><user name="eros"/><task/>
</while>
<task>
<service name="DBService"/>
<in>+-+</in>
<out>+--<out/>
<task>
<task>
<process name="preprocess'>
<paramTask name="inputData" def="task1">
<user name= -+ />
</ paramTask >
<process>
<service name="preprocessServ'/>
<in>+-+</in>
<out>+--<out/>
<task>
<task def ="kmean"/>
<task def="showKmean"/>

<body>
</processdef>
# ¥ 3 ~ Microarray 4 5 i 42 T_%
4o b oo o AP E & 0 — % while o block o 4i& T Block 2. ° A s - B

Task o p* Task & % & ié * jﬁ“eros"#fn 7 create array #h#s iT > I w @ <succ/>#H

3 {7 create array - £t <done/>% & while- & while #2:& & 7 7 — i if i jp3E<infot>
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LR R T RIE o ok F 34T 0 Bt
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FAHA L Bend it d Flow Engine i 3] — B ' db e iR o
arraycontent + & » ¥ w @ array id o
ML PR FORE G ARG 2 T - B TR AT Y -
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<processdef name="preprocess'">
<paramsTask name=""taskl” >
<In>---<in>
<out>-+-</out>
</pramsTask>
<in><preprocess 1d="@1d"></in>
<out><data><rw:var name="content"/></date></out>
<body>
<paramTask name="task1"/>
</body>
</processdef>

% # 4 ~ Microarray Preprocess /i 42 T_3

T ERe 0 R kiR (TR A+ v Web Service - AR d|w @ E > T
BET G 1 1T o FTRAT PP P Eueds D iR T A LA & B R RN
(pattern) o 536 7 fe i B 2 RF 5 R ABERE >0 F Ao Ty~ 2 o ¥ R

¥ 7# 4 Kmean ~ Hierarchical Clustering ~SOM % % -

<taskdef name="kmean">
<service name="analysisServ"/>
<in><dokmean><rw:var name="predate"></dokmean></in>
<out><result><rw:var name="kmeandate"></result><out/>
<taskdef>

<taskdef name="showKmean">
<user name="user"/>
<in><rw:var name="kmeandate"></in>
<out><ok/></out>

</taskdef>

A AR I Y 5 Kmean > AR S e r - B R DR ET

" E Feq ¥l Kmean hig % o
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<processdef name="loan" package="test">
<in><credit firstname="@fn" name="@nmae" amount="@amount"/></in>
<out><approval accept="@accept"/></out>
<body>
<task def="util/bindTranslator">
<in><credit firstname="@1fn" name="@nmae"
amount="@amount"/></in>
<out><compare value="@amount" to="10000"></out>
<[task>
<task def="util/math">
<mn><compare value="@amount" to="10000"></in>
<out><result value="@compareResult"></out>
</task>
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<switch>
<case><if><result value="0"></if>
<task def="loan/riskAssessment">
<in><credit firstname="@fn" name="@nmae" amount="@amount"/></in>
<out><result risk="@risk"></out>
<user group="loan-assessor"/>
</task>
<switch>
<case><if><result risk="low"></if>
<task def="loan/riskAssessment">
<in><result risk="low"></in>
<out><approval accept="yes"/></out>

<[task>
<next name="end"/>
</case>
<default>
<next name="loanApproval"/>
</default>
</switch>
</case>
<case>

<if><result value="1"></if>
<next name="loanApproval"/>

</case>
</switch>
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<activity name="loanApproval'">
<task def="loan/apporver">
<in><credit firstname="@fn" name="@nmae"

amount="@amount"/></in>
<out><approval accept="@accept"/></out>

<service type="loan/approver">
<process name="test/LoanApprover">
<paramTask name="bankSavingsWeight"

def="loan/bankSavingsWeight">
<user group="bankSavingsGroup"/>

</paramTask >
<process>
</task>
</activity>
<activity name="end"/>
</body>
</processdef>
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<processdef name="LoanApprover" package="test">
<in><credit firstname="@fn" name="@nmae" amount="@amount"/></in>
<out><approval accept="@accept"/></out>
<paramsTask name="bankSavingsWeight">
<in><weight value="@1initWeight'"><in>
<out><weight value="@newWeight"></out>
</pramsTask>
<body>
<task def="loan/weighter">
<in><credit firstname="@fn" name="@nmae"
amount="@amount"/></in>
<out><weight value=" @1initWeight"><out>
</task>
<paramsTask name="bankSavingsWeight"/>
<task def="loan/approver">
<in><weight value="@newWeight"></in>
<out><approval accept="@accept"/></out>
</task>
</body>
</processdef>
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