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Implementation Techniques of a Workflow-based Service Broker
for Service Leasing over the Internet

Yong Ju Lee'

ABSTRACT

A service broker supporting customers plays an important role in internet marketplaces. Recently, several intelligent brokers have been
developed for electronic commerce, online shopping mall, and electronic marketplaces. While these systems provide interesting shopping ex-
periences, they fall short in fully exploiting the capabilities, such as the service integration and automatic execution required by internet market
places. In this respect, we propose a workflow-based service broker system. Dependent services in our approach are modeled as workflow
processes, which are automatically processed by a workflow engine. In the proposed system all data exchanges are realized through XML pro-

viding platform independent, extensible, open, and interoperable architecture.

I : Ol DPUEY0|A(internet Marketplaces), AMH|A ZJXH(Service Broker), {IAZ2P(Workflow), XML, MHIA ojrf
(Service Leasing)
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Algorithm 1 : NearestNeighbor (Py, S)
//input : a point Py and a dataset S
// output : find the closest object from a given point

for each P, € S
distance D; = PointToPointDistance (Py, P;)

// distance = \[( Dox— brx )+ (Dos— p1y)°
nearest = MIN(D;)

end-for

return (nearest)

End Algorithm1
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<dsm id = “dsm200162501">
<name> point_dataset </name>
<general>
<person type = “provider” lastname = “Brian” firstname = “Rich-
ard” middle = “">
<address> -+ </address>
<email> richard@korea.ac kr </email>
</person>
<creation year = “2001” month = “6” day = “25"> </creation>
<version> 1.0 </version>
<rights> <owner> 7 </owner> <group> 5 </group> <other> 5
</other> </rights>
</general>
<access>
<file decompression = “none” format = “ascii” protocol = “http”>
<addr>> http : //www .korea.ac.kr/ ~richard/dataset </addr>
<type> <list> integer </list> </type> .

</file>
</access>
<domain>
<category name = “Geometric dataset”>
<attribute name = “data”>
<value> point_dataset </value>
</attribute>
</category>
<description> Point geometric dataset </description>
<keyword> point </keyword>
</domain>
</dsm>
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<msm id = “msm200162501">
<name> nearest_neighbor </name>
<general>
<person type = “provider” lastname = “Brian” firstrame = “Rich-
ard” middle =“">
<address> --- </address>
<email> richard@korea.ac kr </email>
</person>
<creation year = “2001” month = “6” day = “25"> </creation>
<version> 1.0 </version>
</general>
<access src = “http : //www.korea.ac.kr/ ~richard/nearest_neighbor.C”
type = “source” language = “C++"> </access>
<interface>
<call> nearest_neighbor (P, S) </call>
<input>
<parameter name = “P"> <type> <array rows = “2"> <type>
real </type>
</array> </type>
<description> A point P (%, y) </description> </parameter>
<parametername = “$"> <type> <file decompression = “none”
format = “ascii”
protocol = “http”> <addr> http : //www korea.ac kr/ ~richard
/dataset </addr>
</file> </type> <description> Spatial dataset </description™>
</parameter>
</input>
<output>
<parameter name = “P"> <type> <array rows = “2"> <type>
real </type>
</array> </type>
<description> The closest point from a giver. point </des-
cription>
</parameter>
</output>
</interface>
<domain>
<category name = “Geometric Algorithms”>
<attribute name = “method”>
<value> nearest_neighbor_query </value>
</attribute>
</categery>
<description> Nearest neighbor query </description>
<keyword> nearest </keyword> <keyword> neighbor
</keyword>




<paper href = “http : //info.korea.ac.kr/ ~richard/distance.ps”>
</paper>

</domain>

</msm>
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I <epms>

! <epm id = “template01”>

' <name> execution plan template </name>

. <service> data or method </service>
<keyword> keyword </keyword>

<serial-block>
<task name = “search”>
<input> <parameter name = “keyword”> <type>> string </type>
</parameter> </input>
<output> <parameter name = “services”> <type> <array rows
=“n"> <type> string
</type> </array> </type> </parameter> </output>
1 </task>
<for-each-block>
<task name = “choose”>
<input> <parameter name = “services”> <type> <array rows
="“1"> <type> string
</type> </array> </type> </parameter> </input>
<output> <parameter name = “selected”> <type> integer
</type> </parameter> </output>
</task>
<condition-block>
<condition> <lhs-expr> selected </lhs-expr> <comp-opr
type = “EQUAL"™>
</comp-opr> <rhs-expr> <int> I </int> </rhs-expr>
</condition>
<task name = “classify”> --- </task>
</condition-block>
<condition-block>
<condition> -+ </condition>
<task name = “execute”> ‘- </task>
</condition-block>
</for-each-block>
<task name = “save”>
<input> <parameter name = “results”> <type> <list> string
</ist> </type> </parameter> </input>
<output> <parameter name = “files”> <type> <list> string
</list> </type> </parameter> </output>
</task>
<task name = “payment”> -+ </task>

</serial-block>
</epm>
</epms>
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Algorithm 2 : WorkFlow

for each plan € epms
services = search(keyword) ;
for each servicelil € services
if choose(servicefi]) = selected
if classify(servicelil) = method
inputData = input(service[i], parameters) ;
outputData = execute(inputData) ;
end-if
results = confirm(outputData) ;
end-if
end-for
files = save(results)
payment(usagelnfo) ;
end-for

End Algorithm 2
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1. dsm.dtd
<!ELEMENT dsm
<IATTLIST dsm

(general, access, domain)>

id CDATA “ ">

(#PCDATA)>

(person+, creation, version, rights)>
(affiliation?, address?, url?, email)>

<IELEMENT name
<IELEMENT general
<IELEMENT person
<!ATTLIST person
type-  (author | coauthor | provider : others) “others”
lastname CDATA *”
firstname CDATA “~
middle  CDATA “ ™>

<IELEMENT affiliation (# PCDATA)>

<{ELEMENT address (street?, city?, zipcode?, country?, state?,
phone # }>

<!ELEMENT street (# PCDATA)>

<!ELEMENT city (# PCDATA)>

<!ELEMENT zipcode (# PCDATA)>

<!ELEMENT country (#PCDATA)>

<IELEMENT state (#PCDATA)>

<!ELEMENT phone (#PCDATA)»>

<IATTLIST phone
type (work | fax | home) “work”>

<!ELEMENT url # PCDATA)>
<!ELEMENT email #PCDATAY>
<IELEMENT creation ANY>
<IATTLIST creation

year CDATA “ "

month CDATA “”

day CDATA ¢~

hour CDATA “ 7

minute CDATA “ "

second CDATA “ ">
<!ELEMENT rights (owner, group, other) >

<!ELEMENT owner (# PCDATA)>
<IELEMENT group (# PCDATA)>
<IELEMENT other (# PCDATA)>
<IELEMENT access {file | db)>
<IELEMENT file (addr, type?)

<{ATTLIST file
decomposition (none | gunzip | decompress) “none”
format (ascii | binary | others) “others”
protocol (http | ftp | others) “http™>
<!ELEMENT addr (# PCDATA)
<IELEMENT type (array | list | matrix | file | # PCDATA)>
<IELEMENT array (type)>
<IATTLIST array
rows CDATA “ ">
<!IELEMENT list (type) * >
<!ELEMENT matrix (type)>
<IATTLIST matrix
rows CDATA “ 7
cols CDATA “ ">

<!ELEMENT db (addr, user?, password?, query, driver)>

<!ELEMENT user (#PCDATA)>
<IELEMENT password (# PCDATA)>
<IELEMENT query (# PCDATA)Y>
<IELEMENT driver (#PCDATA)Y>

<!ELEMENT domain

<!ELEMENT
<!ATTLIST

<!ELEMENT
<IATTLIST

<!ELEMENT
<IELEMENT
<!ELEMENT
<IELEMENT
<!ATTLIST

<!ELEMENT
<IATTLIST

2. msm.dtd
<!IELEMENT
<IATTLIST

<!IELEMENT
<!ELEMENT
<!ELEMENT
<!ATTLIST

<IELEMENT
<ELEMENT

<!IELEMENT
<!ELEMENT
<!IELEMENT
<!IELEMENT
<!ELEMENT
<!ELEMENT
<IATTLIST

<!ELEMENT
<!ELEMENT
<IELEMENT
<!ATTLIST

<!ELEMENT
<IELEMENT
<!ATTLIST

<!ELEMENT

<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ATTLIST

<!ELEMENT
<IELEMENT
<!ATTLIST

<!ELEMENT

(category, description, keywordx, abstract?,
paper?)>

category  {attributex)>
category

name CDATA" ">

attribute (value+, description?)>
attribute

name CDATA * ">
value (# PCDATA)>
description (# PCDATA)®>
keyword (# PCDATA)>
abstract (#PCDATA)>
abstract

href CDATA “ ">
paper . (#PCDATA)>
paper

href CDATA * ™>

msm (general, access, interface, domain)>
msm
id CDATA “ ™>
name (# PCDATA)>
general (person+, creation, version)>
person (affiliation?, address?, url?, email)>
person
type {author | coauthor | provider { others) “others

lastname CDATA “”
firstname CDATA “”
middle CDATA “ ™>

affiliation (# PCDATA)Y>

address (street?, city?, zipcode?, country?, state?,
phone * )>

street (#PCDATA)>

city (#PCDATA)>

zipcode (# PCDATA)>

country (# PCDATA)>

state (# PCDATA)>

phone (# PCDATA)>

phone

type ‘work | fax | home) “work”™>
url (# PCDATA)>

email #PCDATA)>
creation ANY>
creation
year CDATA “°
month CDATA “ "

day CDATA “ "
hour CDATA “ 7
minute CDATA “”
second CDATA “ ">
version (#PCDATA)>
acecess ANY>
access
src CDATA
type CDATA “ "
language (VB |C++ | Javal C i C#| VBscript
JavaScriptlothers) “others”>
interface (call, input, output, precond?, postcond?,
helproutine?)>

call(# PCDATA)>
input (parameter) = >
output (parameter) = >
parameter  (type, description?)>
parameter

name CDATA “ ">
type (array | list | matrix | file # PCDATA)>
array (type)>
array

rows CDATA * ">
list (type) * >



<IELEMENT
<!ATTLIST

<IELEMENT
<IATTLIST

<!ELEMENT
<!ELEMENT
<IELEMENT
<IELEMENT
<!ATTLIST

<!ELEMENT

<IELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<IELEMENT
<IELEMENT
<'ELEMENT
<IATTLIST

<!ELEMENT
<!ATTLIST

3. epm.dtd
<IELEMENT
<!ELEMENT

<!ELEMENT
<IATTLIST

<IELEMENT
<!ELEMENT
<!ELEMENT
<!ATTLIST

<!ELEMENT
<IELEMENT
<IELEMENT
<IATTLIST

<!ELEMENT
<IELEMENT
<IATTLIST

<IELEMENT
<IELEMENT
<IATTLIST

<!ELEMENT
<!IATTLIST

<!ELEMENT
<!IELEMENT
<!ELEMENT
<ELEMENT
<!ELEMENT
<!ELEMENT
<IELEMENT

matrix (type)>
matrix
rows CDATA
cols CDATA “ ">
file (addr, type?)
file
decomposition (nonelgunzipldecompress) “none”
format (asciifbinarylothers) “others”
protocol (httpiftplothers) “http”>

addr (#PCDATA)}
precond #PCDATAY>
postcond  (# PCDATA)>
helproutine (access)>
helproutine

name CDATA "

id CDATA “ ">
domain (category, description, keyword #, abstract?,

paper?)>

category  (attribute * )>
category

name CDATA® ">

attribute  (value+, description?)>
attribute

name CDATA “ ">
value (# PCDATA)>
description (# PCDATA)>
keyword (# PCDATA)>
abstract #PCDATA)>
abstract

href CDATA * ">
paper (# PCDATAY>
paper

href CDATA “ ">

epms (epm * )>
% activity ‘task | serial block | for-each -block |
condition-block’>

epm (% activity ; = )>
epm

id CDATA “ ">
name (# PCDATA)>
service (data | method)>
task (input, output)>
task

name CDATA “ ">
input (parameter) = >
output (parameter) * >
parameter  (type, description?)>
parameter

name CDATA “ ™>
type (array | 1idt | matrix | file | # PCDATA)>
array (type)>
array

rows CDATA “ ">
list (type) * >
matrix (type)>
matrix

rows CDATA 7

cols CDATA “ ">
file (addr, type?)
file

decomposition (none | gunzip | decompress) “none”
format (asciilbinarylothers) “others”
protocol (httplftplothers) “http™>
addr (# PCDATA)
serial-block (% activity ; * 1>
for -each-block (% activity ; = )>
condition-block  (condition, % activity ; = )>
condition (lhs expr, comp-opr, rhs -expr)>
lhs-expr (# PCDATA)>
comp -opr EMPTY>

Ol AMHIA UHE 2B RIZEER
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<IATTLIST comp -opr
type (EQUAL | GREATER | LESS | GEQ |LEQ!
NOTEQUAL)>
<'ELEMENT rhs-expr ((int | string), (operator, (int| string)) * >
<IELEMENT operator  (“+"|*-"{" [ 4/7]4%")>
<IELEMENT int (# PCDATA)>
CIELEMENT  string  (#PCDATA)>
U |
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