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AgendaAgenda

 Aims and motivation – reference to ASK-IT

 Overview of system architecture 

 Data Structure (RPG Graph)

 Example

 Algorithms (PredictRequest & UpdateGraph)

 Tests
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ApplicationApplication
Ambient Intelligence 
System of Agents for 
Knowledge-based and 
Integrated Services for Mobility Impaired users 
(IST-2003-511298 6 Framework Project)

Mobility Impaired 
person equipped 
with PDA Access to various services

(for instance route 
planning)

E – learning services

Social Events

Bus Services

Navigation Services

Traffic Events

5 services, together about 
20 operations (e.g. 
FindPOI, FindRoute .... )

User request prediction: WorkPackage 3.4, Activity 3.5.4



I. Podolak, A. Roman, P. Kalita, B. Bierkowski, SOFSEM 2008, Novy Smokovec, SlovakiaI. Podolak, A. Roman, P. Kalita, B. Bierkowski, SOFSEM 2008, Novy Smokovec, Slovakia

Purposes of predictionPurposes of prediction

To accelerate the response time
execution in idle time
intelligent caching

To suggest the user possible service 
requests
RPG graph structure included in RPS system reflects the 

popularity and mutual dependencies between requests
To aid other modules of the system

Ranking of services
Enables user requests data mining
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The idea of request predictionThe idea of request prediction

  Middle 
layer

 Service      
providers

request request

copy of 
request

predicted 
future requests

responseresponse
& predictions

RPS (Request 
Prediction 
System)
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ArchitectureArchitecture

RPS Service 
Provider 
(SP)

Management Module 
(MM)

Client (PC, PDA)
A)Client system (1) issues a 
service request to MM (2).

B)MM associates one of SP 
(both RPS (3) and SP (4) 
are available to MM as Web 
Services).

C)The request is issued by 
MM to SP and in parallel to 
RPS.

D)The reply arrives from SP 
and predictions from RPS.

E)MM gathers replies and 
sends them to the client. 
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User’s view (prediction)User’s view (prediction)
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Data structure inside RPS Data structure inside RPS 
(Request Prediction Graph (Request Prediction Graph 

RPG)RPG)

nodes
vertices

Each method has the associated 
name of operation

Three types of weights that
are used in prediction process

Parameter ordering
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RPG - exampleRPG - example

M1M0 M4M2M3

Wieliczka Auschwitz BochniaKrakow

      1              2                1                3               1

1 12 2
M nodes represent 
the INSTANCES of 
operation invocations

no personal data are 
stored in the graph
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What is inside RPS? (2)What is inside RPS? (2)

M1M0 M4M2M3

Wieliczka Auschwitz BochniaKrakow

      1              2                1                3               1

1 13 3

M5

1

New request M5 is issued.

Predicted requests are:

M2 (rank value=45)

M1 (rank value=30)

M3,M0 (rank value=9)
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How are invocations ranked?How are invocations ranked?

Neighbourhood of current invocation in 
RPG graph is considered

3 types of weights:
w1=„popularity” of operations instances
w2=„popularity” of entities (parameters) in 

operation invocations
w3=method invocation consequence

Ranking formula (heuristic)
rank=w1*mean(w2)*w3
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Formalism (UpdateGraph Formalism (UpdateGraph 
algorithm I)algorithm I)

New parameters are 
added if necessary

Parameter weights 
are increased, if 
they are too large 
graph is rescaled

Find vertex in 
MET that 
represents the 
call
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Formalism (UpdateGraph Formalism (UpdateGraph 
algorithm II)algorithm II)

If there was no 
such call before 
add new vertex 
with weight 1

If there was 
such call 
increase its 
weight by 1

In both cases 
increase entry 
in the 
consequence 
matrix
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Formalism (PredictRequest Formalism (PredictRequest 
algorithm I)algorithm I)

Find vertex in 
MET that 
represents 
current call 
(similarly as in 
UpdateGraph)

Call issued first 
time: prediction 
impossible
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Formalism (PredictRequest Formalism (PredictRequest 
algorithm II)algorithm II)

All parameters 
that historically 
appeared 
together with 
parameters of 
current call

All history calls that 
contain parameters 
from set  ‘increased’ 
by 1 neighbourhood

Heuristic 
ranking of 
found calls
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RPS implementation – some RPS implementation – some 
detailsdetails

Difficulty:
ASK-IT interfaces are build according to document style 
and RPS assumes that the requests are issued 
according to RPC style.

Intermediate layer is added that translates 
document style requests to RPC style requests,
Some arguments that are transient (e.g. 
timestamp) are removed, some are transformed (e. g. 
geographic coordinates, arrays).
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RPS implementation - RPS implementation - 
architecturearchitecture

Information about 
parameter 
type and 
significance

Information about 
the operation
and all parameter 
types

Instance of request

Algorithm
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Prototype testsPrototype tests
Sequence of calls from the set of 
5 generated by Markov chain 
used to train the RPS. Predicted 
requests are compared with the 
entries in the Markov matrix.

Two criteria: best choice of 
request and S measure – 
distance between Markov matrix 
and normalized ranking
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To doTo do
Perform more prototype test in order to tune 

the algorithms using system logs
ranking formula
weight update
analysis of larger neighbourhood in graph

Perform tests with real life data
Integration with ASK-IT environment

system agents
match-making

Add more data mining functionalities
user group profiles
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Concluding remarksConcluding remarks

Effective algorithm that predicts the forthcoming 
calls in the system based on Web services was 
proposed.

The algorithm has smaller computational cost than 
algorithms based on Markov chains that are usually 
used in this context.

The tests (for small size of input data) confirmed 
the efficiency of algorithm.
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Thank you! Thank you! 

uipodola@if.uj.edu.pl
roman@ii.uj.edu.pl
kalita@softlab.ii.uj.edu.pl

Questions?Questions?


