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Overview

ÅMotivation

ÅRelated approaches and challenges

ÅThe Human-Provided Services (HPS) 
framework

ÅRanking and discovery in interaction networks 

ÅExperiments

ÅConclusion and future work
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ÅOpen dynamic ecosystems
ïPeople and software services 
ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ŜǾƻƭǾƛƴƎ άǎƻƭǳǘƛƻƴǎά

ÅCommunications and 
coordination
ïα!ƴȅǘƛƳŜ-ŀƴȅǿƘŜǊŜά  ǇŜǊǾŀǎƛǾŜ 

infrastructures and mobility

ÅMass collaboration
ïKnowledge sharing and 

social interaction
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Motivation
Paradigm: human and service 

interactions

é software service

é user

é human/service 

interaction



ÅBPEL4People/WS-HT
ÅUser driven versus modeled

tasksin workflow

ÅCollective intelligence
Åα/ǊƻǿŘǎƻǳǊŎƛƴƎά όŜΦƎΦΣ !ƳŀȊƻƴ 

Mechanical Turk)

ÅNo collaboration link 
between humans

Related Work: 
Approaches and platforms 
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ü Modeling of human interactions in dynamic 
service-oriented systems

ü Reputation mechanism and expertise ranking in 
large-scale systems

Process flow Web services

People activity/

human task

Knowledge sharing 

platform 

Tasks

Requester

task1 task2

task4

task3



Challenges (HPS)
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ÅCurrent service-oriented systems only support 
the definition (interactions with) software 
services

ÅHow to integrate human capabilities in SOA?

ÅHow can people create services?

My Approach

ÅHuman-Provided Services (HPS) to define 
human capabilities as (Web) service interfaces.

ÅUser-driven approach to creating HPSs

ÅAbility to support interactions



ÅHuman-Provided Services (HPS)
ïUsers-define services

ïActivity modeling

ÅUnified view
ïHuman and software service depicted 

using Web services standards
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General Layout HPS Framework

DesignManagement
Metrics,

QoS(HPS)

Human, 
B4P

Requester

Compositions of human 

and software services

User-defined services

H
P

S
s

Design: users 

create services

é human activity

é link between 

activities and human
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Architecture
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Definition

Discovery
HPS 

Interactions

Example



Designing HPSs
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ÅNovelty of HPS:
Users can specify activities
as (Web) services
Å E.g., consultant or reporter

ÅFind existing HPSs
Reusability
Å Search and reuse existing HPSs

Å Similarity ranking based on
user profile information

ÅCreate New HPS
Å ¦ǎŜǊ ǘƻƻƭǎ ƘƛŘƛƴƎ ǳƴŘŜǊƭȅƛƴƎ ŎƻƳǇƭŜȄƛǘƛŜǎ όαaŀǎƘǳǇά ƭƛƪŜ It{ ŘŜǎƛƎƴύ

Å Personal Services = User profile + activities + artifacts (WSDL)



Designing HPSs
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Template for 

activity types

Output (XSD, XSI, XForm)



Overview Metrics

11

ÅClassification of Metrics



Challenges (Ranking)
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ÅHow to find the most relevant expert?

ÅHow to calculate the expertise of people in an 
automated manner?

ÅHow to account for changing interests and the 
skill level in different fields of interest?

My Approach

ÅDynamic Skill and Activity-based PageRank

ÅInteraction mining using link-intensity weights

ÅPersonalization based on interaction context

ÅAggregated importance using query terms



Ranking Algorithm: 
Random surfer model
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1/2 1/3

Web Graph

é node

é surfer

é Web link

With a certain 
probability, I will 
ƧǳƳǇ όάǘŜƭŜǇƻǊǘέύ ǘƻ 
a random Web page.

Page et al. (1999), The PageRank Citation Ranking: Bringing 

Order to the Web.
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