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Semantic Services

Java: public String buyBook(String TitleString, String Argument1, Integer Argument2)

d n
< »

Output Input
String TitleString #Booktitle

5

15 String Argument #Author
Integer Argument? #ISBN

5

I =2 String buyBook #Receipt
© Interface Interface Interface
Syntax-View |dentifier-View Semantic-View
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Semantic Service Discovery

#Bookinformation

A

#Physicinformation #Logicinformation
#Measurement #Pages #Bookdescription #| abel
Titl
#Title #Author #Theme #ISBN  #Articlenumber

#ISBN10 #ISBN13

e.qg.. subsumes(Bookdescription, Title)
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Semantic Service Discovery

Knowledge Base

Service Register
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Semantic Input Matching:
Service needs Input A.

Question: Is input A or a
specialisation of Input A
available?

Semantic Output Matching:
Service produces Output B.

Question: Is Output B the
wanted Output or a
specialisation of the wanted
Output?

promising(A) — all services
that provides as output the
concept A (or a specialization
of A)
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Semantic Composition System

Request .
— Composition Request

— Auvailable input parameters

in2 — Wanted output parameters
int Service 2
Service 1 out2 . O u tpu t
out1 . »
ina — Service Composition
— S (Sequence of services)
outs
Service 3
outs
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Valid Service Composition

[ —
Service 1 Service 2 ¢ Req U eSt I n
out1 out2 . .
e —T —> trigger service1
| g9
Service 3 . .
ok * Request.in, service1.out
A . .
Composton i ns — trigger service?2
Service 4 Service 5
outs outs
Etc.
Service n
outes Service Composition:
T Provides all concepts in
e eorves commotion Request.out (or more
— specific concepts)
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ADDO Composition System

(Composition SAX-based < Web Service )
System Input Parser Interface
Strategy SAX-based
Planner Output Writer Client
Applicati
Dataset A pplication
Knowledge Service
Base Registry
IDDFS Heuristic Genetic Algorithm
Composer Composer Composer
U J
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IDDFS Composition Algorithm

lterative Deepening Depth-First Search

1. Repeat the search of the wanted concepts in the
maxdepth (number of services) limit by increasing
maxdepth

2. Search of the wanted concepts
For each of the wanted concepts, search the
promising services

- Update the set of wanted concepts

- Add promising service to the composition

- Check if all wanted concepts were provided

- Recursive call by increasing the depth limit (if depth <
maxdepth)
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IDDFS Composition Example

Composition . . .
Request Service (s1) Service (s2) Service (s3)

In: _ In: In: In:

#Booktitle #ISBN #Booktitle #Author

#Author #Author #Booktitle

#Year

Out: #Bill Out: #Bill Out: #ISBN13 Out: #Year

IDDFS Step 0 IDDFS Step 1 IDDFS Step 2 IDDFS Step 3
In: _ In: In: In:

#Booktitle #Booktitle #Booktitle #Booktitle

#Author #Author #Author #Author
Eliminated: Eliminated: Eliminated: Eliminated:

{} #Bill _#Bill, #1SBN13 #Bill, #ISBN13,
Wanted: Wanted: Vanted: #Year

#Bill #ISBN #Year Wanted: { }
Composition: Composition: Composition: Composition:

{} {s1} {s2, s1} {s3, s2, s1}

¢
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Greedy Composition Algorithm

1.

2.
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Consider a set of composition candidates (initially
all promising services)

Sort the set of compositions descending using the
comparator function

Extract the last composition from the set (the best)
to expand next

- Check if it is a valid composition and if so, return it

- For each wanted concepts of this composition add all
promising services to it

Repeat Steps 2,3 while the set of compositions is not
empty
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Comparator function

between 2 composition candidates

« Compare the number of wanted parameters

— If we found a valid composition, it wins
— If we found two valid compositions, the one with fewer services
wins
— Otherwise, compare the number of eliminated parameters
* The composition with more eliminated parameters wins

 |f the same number of eliminated parameters, compare the
number of wanted parameters

— The composition with less wanted parameters wins
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Greedy Composition Example

Composition . . . .
Request Service (s1) Service (s2) Service (s3) Service (s4)
In: _ In: In: In: In:
#Booktitle #ISBN #Booktitle #Description #Booktitle
#Author #Author #ISBN #ISBN
#Description
out: #Bill out: #Bill out: #ISBN out: #Bill Out:
ut: ut: ut: ut: #Description
Step 1 Comparator Step 2 Comparato Step 3
Composition 1 Composition 2 function Composition 2 Composition 1 funrc):tion ' Composition 2 Composition 1
In: _ In: _ In: . In: In: _ In:
#Booktitle #Booktitle #Booktitle #Booktitle #Booktitle #Booktitle
#Author #Author = 102 = 1 #Author #Author #Author #Author
ell =1e2| =
Eliminated: Eliminated: lw1| < |w2| | Eliminated: Eliminated: le1] > |e2] | Eliminated: Eliminated:
#Bill #Bill #Bill #Bill #1SBN #Bill #Bill, #1SBN,
Wanted: Wanted: Sort desc | wanted: Wanted: Sortdesc | \yanted: #Description
#ISBN #Description, #ISBN c ] #Description,#ISBN #Description . g #Description,#ISBN | Wanted: { }
. — xpan
Compostion 1: | Composition 2: c)éFr)r?n1 Composition 2: Composition 1: cor%p 1 Composition 2: Composition 1:
s {331 P fa21 a9 <11 fa21 fed a9 a1
™~ ' [ S| 100]’ 104, bl If 10\)] 10*,04,0 If

le| - number of eliminated parameters in the composition
|w| - number of wanted parameters in the composition
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Genetic Composition Algorithm

fitness
assignment

initial

population evaluation

reproduction [ selection

P
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Genetic Composition Algorithm

* Mutate operation for the composition candidate
— Shrinking (delete the first service - mutate1)
— Growing (add a promising service of a wanted parameter —
mutate2)
* Create initial population (mutate2)

« Comparator function:
— Compositions which are complete

— Small compositions
— Compositions that resolve many unknown parameters

— Compositions that provide many parameters
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Genetic Composition Example

#unknown

generation 0

generation 5

composition size
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Conclusion

 IDDF (uninformed) Algorithm

» Good performance for small service repositories and short
compositions

« optimal if the problem requires an exhaustive search

 HIDDF (informed) Algorithm

* The most efficient
« Good solutions for all knowledge base- and service registry
sizes
* Genetic Algorithm
« Slower than greedy

« Good solutions for all knowledge base- and service registry
sizes
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Thanks for your attention.

Questions?

DFG-Project ADDO & DGPF Framework

www.vs.uni-kassel.de/ADDO/
www.sourceforge.net/projects/dgpf
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