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Motivation

Traditionally approach Our approach
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Entire Architecture of our approach
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Linked Social Service

 Linked Social Service-specific principles

* Social Link



Linked Social Service-specific principles
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Social Link
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(a) Sequﬁml Incoming-SocialLink model (b) Sequential Outgoing- Soo|aIL|nk model
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(c) Parallel Incoming-SocialLink model  (q) Parallel Outgoing-SocialLink model
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Difinition: An SocialLink model is quintuple (Ti,Ri,D,f,L(Ti,Ri))

Ti are a set of target services, which may refer to a set of nodes on the open web, i is the number of
services.

Ri are a resource service, which may refer to a known service, i is the number of services.
D is a set of data, which maybe is a arbitrary datatype.

f is a transform that maps input/output to D.

L(Ti,Ri) is a set of SocialLink, which is the data correlation relationship of Ti and Ri.
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Global Social Service Network
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Web-Scale Functional Map
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Input/Output tree

Definition (Input/Output tree).
The input tree and output tree is
a hierarchical tree structure with
a set of linked nodes T =

(Nr, Ny, N, L), where

* N, isroot node, its value is
input or output.

* N, is child node, its value
represents a primary datatype
or concrete datatype.

* Lisalink between N, and N,
it represents the relationship
of Nj, and N, such as subclass
of, aggregation, generation.
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Web-Scale Functional Map Definition

Definition 6(Web-Scale Functional Map).

Web-Scale Functional M iéo lobal social
service network D 1ZEEE g%’ 1EL/=F

D T, Web-Scale Functional Map I£&H

o576V E)

« V[@/—FDEEZFTFLTOET,
& /—R(Flinked social service D
input/output tree TEZ=INFET,

s EIXHAIDEESZRLTVET,
& (Flinked social service Dinput &
output D/EG1%Z 7 9 Service Link &

—#HLFET,

* Note that there is a service template
for each pair (V l,E’ |48 ) where E’
link from V'; to V';.
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Constructing Functional Map Rules
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Workflow as a Service Definition

* Given some known services S,,(1 < n < N) including
original service S, and destiny service S, such as given
an uncompleted workflow fragment. Workflow as a
Service is to find a subnetwork N=<V, E> which starts
with S, and ends with S; based on global social service
network, such that :

1.

2.
3.
4

Vis a finite set of services W,,,(1 <m < M, S,, € W,,).
E is a set of Peer Social links.

for eachW;(0 <i< M), W;-le U¥ W, -0

The total cost Cost(Sd) is minimal.



Workflow as a Service

. Web-Scale Functional Map ZEHE1T51(Z<Y
U LET,

2. BIZFERREMEETELET
3. Workflow-Search AlgorithmZ {5 ‘workflow

HERLET,



Mapping Web-Scale Functional Map to
adjacency matrix

AT IIAG)IZ(1)D KIIZEEINET,
air - QAyj
AG)=| + ™ (1)
aipz - Qjj
(2) [Xa;;. a;; DEEETRLET . q;;. a;; [Fweb-scale
functional map I Msocial link @Fﬁ{%éibflﬂiﬁ'o

(0, without L(FM;, FM;)
1,L(S; < S;) or L(S; <I S;)
or L(Sl — S]) or L(Sl ||> S])

1
U other

n



Calculating reachability matrix
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Calculating reachability matrix

A(G") for G' = (V', E") with M vertices S,,,(1 < m < M) was defined as A(G"), then L power of A(G")
can be denoted as (3).

(L) (L)
all coe 1]
(AGH)-=AL = : (L=2) (3)
(L) (L)
Aiq a;;

Where al%) represents the number of L step connection (or paths of length L) from §; to §;, can be
defined by (4).

PO
o = (-1, ) 3 i
Zk 1Cl k] ,Al A : ., (4)
aD a(L)
Aiq
We define reachability matrix such as (5) and (6)
11 T
RGH=[: ~ (5)
rip = T

n)
r = {1 if yMm-1i a;;” > 0 (6)
0 otherwise
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Workflow-Search Algorithm

Find{
K is initialized with the terminate node S,
Until K is empty{
Remove the next node n in K with the smallest
9(G" - WF(n),n);
If n is the starting node S,
Break;
reachability(child node of n);
J=expand(S,,) with reachability
If(J!=null){
foreach §; € J{
if
L(S; « ;) or L(S; <Nl S;) or L(S; = S;) or L(S; 1> S;){
it g(G"-WF(S;),S;) > E(S;) + g(G" - WF(S,,), Sp){
9(G"-WEF(S;),S;) = E(S;) + g(G" - WF(nS,),Sy,);
MarkedParent(S;)=n;
}
if (S; has not been visited and S; & K){
add §; to K;
Label S; as known;

}
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24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

else{
if all S_j’s parents are known {

g(G” ) WF(S}')'S}') = Lover j's Parent p (g(G” ) WF(SP)'SP ) +
E(S;)
if (S_j has not been visited and S_j&K){
addjtoK;
Label S_j as known;
}
}

else

Record that one more parent of S_j (i.e., n)
is known;

}
} //for each child of S_j
} //if ) 1= null
n is optimized (solved);
}//end of until

if S_o is optimized (solved), the minimal cost of the
solution graph of S_o is g(G*"-WF(S_o ),S_o )else report that no
solution can be found;

}



Example Scenario
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Example Service

Service Input Output

W, | SightseeingService area information sightseeing information

W, | getRelatedSightseeing sightseeing information
Information Service

W5 | getAddress Information Sightseeing community tourist spot Address
Service information

W, | findSightseeing Related , tourist spot
Community Service Address

Wy | getTour Service tourAddress

Wy | findDirection Service two addresses maplmages, driving map

W- | getHotellnformation hotelAddress
Service

Wg | getRestaurantService tourist spot Address restaurant Address

getWeatherService

maplmages

weather information




Global Social Service Network
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Functional Map for the Scenario
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Reachability Matrix
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Suppose cost of nodes
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Workflow-Search Algorithm
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Dbpedia:
Area Info

Workflow as a Service
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Implementation
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Implementation
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Implementation
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Implementation
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Conclusion
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Future work
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