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Introduction and Background
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New Requirements of 
e-Business Process Managemente Business Process Management
Process execution often requires human decision

competition of resources
highly dynamic environment
effective communications and coordination of personnel 
improve the response time of some “more important” executing 
instances
Handle exceptions

Objectivesj
Process improvement
Service excellence

Solution: Alert Management System (AMS)Solution: Alert Management System (AMS) 
Alerts - urgent / critical messages 
Routing, monitoring, and logging the alerts 
Find suitable human attention / services dynamically
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Find suitable human attention / services dynamically



Project Backgroundj g
Motivated by exception handling requirements in workflow 
management systems (WFMS)

D.K.W. Chiu, Q. Li and K. Karlapalem. A Meta Modeling Approach 
for Workflow Management System Supporting Exception Handling.  
Information Systems, 24(2):159-184, 1999.
D.K.W. Chiu, Q. Li and K. Karlapalem. Web Interface-DrivenD.K.W. Chiu, Q. Li and K. Karlapalem. Web Interface Driven 
Cooperative Exception Handling in ADOME Workflow Management 
System. Information Systems, 26(2):93-120, 2001.
D.K.W. Chiu, K. Karlapalem, Q. Li and E. Kafeza. Workflow Views 
Based E-Contracts in a Cross-Organization E-Service EnvironmentBased E-Contracts in a Cross-Organization E-Service Environment. 
Distributed and Parallel Databases, 12(2-3):193-216, 2002.
S.C. Cheung and D.K.W. Chiu. Cross-Organizational Process 
Exceptions. RGC Grant (HKUST 6170/03E)

Capture the essences of workflow development and 
management methodology
Light-weight system integration platform 
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Initial Research on This TopicInitial Research on This Topic
Focus on B2B e-Services

D.K.W. Chiu, Benny Kwok+, Ray Wong+, E. Kafeza and S.C. Cheung.  Alert 
Driven E Services Management 37th Hawaii International Conference onDriven E-Services Management, 37th Hawaii International Conference on 
System Sciences (HICSS37), 1/2004, 
(BEST PAPER AWARD, Decision Technologies Track). (+PTMSc student)

Focus on medical applications
D.K.W. Chiu, Benny Kwok+, Ray Wong+, E. Kafeza, S.C. Cheung, and M. Kafeza.D.K.W. Chiu, Benny Kwok , Ray Wong , E. Kafeza, S.C. Cheung, and M. Kafeza.  
Alert Driven Healthcare Process and Data Integration, IEEE HICSS37, 1/2004. 
(+PTMSc student)

Journal version: conceptual model and initial study
E. Kafeza, D.K.W. Chiu, S.C. Cheung, and M. Kafeza. Alerts in Mobile Healthcare 
A li ti R i t d Pil t St d IEEE T tiApplications: Requirements and Pilot Study, IEEE Transactions on 
Information Technology in Biomedicine, 8(2):173-181, 6/ 2004.

Journal version: medical application summary
D.K.W. Chiu, M. Kafeza, S.C. Cheung, E. Kafeza, and P.C.K. Hung. Alerts in 
Healthcare Applications: Process and Data Integration International JournalHealthcare Applications: Process and Data Integration. International Journal 
of Healthcare Information Systems and Informatics (IJHISI), 4(2):36-56, 
2009. 

Alert-based Process Improvement 6

Case-study: Medical House-call SystemCase study: Medical House call System
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Case Study –
Medical House-call SystemMedical House call System

Web Services

Both human and computerized systems are involved
Business partners have different degree of computerization
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Business partners have different degree of computerization
Web Services supports both type of interactions in a unified framework



Role of Alerts in IS / DSSRole of Alerts in IS / DSS

IS / DSS
What are Alerts?

Different from general events, alerts 

Event / Information /

have more specific attributes, e.g., 
urgency and process requirements.
Different from exceptions, they need 
not relate to abnormal behaviors Event /

Exception
Handling

Information /
Process 

Requirements

not relate to abnormal behaviors. 
asynchronously received through 
business events / exceptions / incoming 
requests

Alerts Managed by AMS

requests 
synchronously generated by internal 
business application
handled by the AMS by requesting 

Web Services 
and Mobile Devices

y y q g
services from:

internal information systems
management / human attention
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external e-Service providers 
3R – Retry, Reroute, Reassign

Some Design DetailsSome Design Details
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Alert Conceptual Model 
(UML Class Diagram)(UML Class Diagram)

AlertAMS 
Task

0..*1 0..*1

Flexible TaskSpecific Task
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Role
1..*

require

1..*
Service Agent

1..*1..*

Capability 
Profile
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specify

send send

Response0..n

1

0..n

1

0..10..1

0..*0..*

ScheduleHuman 1..*1..*Web Service 
Provider Devices

* 1..** 1..*

Service Access Points
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Service Access Points
1..*1..*

Alert Life CycleAlert Life Cycle

Log Alert
Find matching 
service provider

[ flexible task ]

[ specific task ]

Determine device / web 
service access point

/ personnel

Send alertIncrease Alert 
Urgency

[ no ]

Check if response 
received by deadline

Check if service performed 
upon service due

[ no ]

Generate new alert 
to admin staff

[ yes ]

[ yes ]
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Alert Urgency ElevationAlert Urgency Elevation
Defining the policies according to which the urgency 
of the alert will be “elevated”
Example
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Urgency Level Action

Urgent default – notify the selected agent

Very Urgent Submit a second alert to the same agent, y g g ,
notifying about the approaching deadline

Critical Redirect the alert to another agent that has the best response time 

Very Critical Send the alert to several agents and accept the results of the one that response 
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first, notify an administrator

Brief System ArchitectureBrief System Architecture

Public UDDI
Patient Doctor Nurse/

Helper
Administrative 

Staff

Web / WAP 
Web Services 
Programmatic 

A

Registry

Desktop Laptop PDA Mobile

Hospitals
Medical
Partners

Internet Access

XSLT Processor
Web Front -end

AccessInternet

ApplicationAlert 

Web Service Server

Alert Input

XSLT 
Style Sheets

Application
LogicManagement

System Triggered Action

p

Call 
Center

Medical House -Call 
System

Alert
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Database

Sample Screen – Doctor SelectionSample Screen Doctor Selection
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Sample Alert Acknowledgement
User InterfaceUser Interface 
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Alert Status MonitoringAlert Status Monitoring
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Alert Web Services SummaryAlert Web Services Summary
Service Name: requestAlert 

Input: AlertID, RequestorID,  AlertMessage, Roles, Urgency, ResponseRequired 
( | ) dl( TRUE | FALSE ), Deadline 
Response: AlertID, ServicePartnerID, Ack (Confirmed | Denied | Deferred), 
ResponseMessage, AlertReceiptTime

Service Name: cancelAlert
I t Al tID R t IDInput: AlertID, RequestorID 
Response: Ack (Confirmed | Denied | Deferred )

Service Name: checkAlertStatus
Input: AlertID, RequestorID 
Response: Alert Status

Service Name: listActiveAlerts
Input: (TaskID |  ServicePartnerID),, RequestorID
Response: List of pending alerts associated

Service Name: receiveDeferredResponse 
Input: Item AlertID, ServicePartnerID, ResponseMessage, AlertReceiptTime 
Response: Ack (Confirmed, NotConfirmed )
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Advantage: Process ImprovementAdvantage: Process Improvement
AMS is a unified platform supporting operational, tactical, 
and strategic decision making

seek different level of attention depending on alert’s nature
alert “elevation”

Improves communications and coordination of 
t / lmanagement / personnel

Anytime anywhere multi-platform alerts for management decisions
Right person at right time with right information
A tomatic et of calls and o tingAutomatic retry of calls and routing
Accountability - logging and monitoring
Mobile workforce management

Captures management knowledge and experienceCaptures management knowledge and experience
Alert management policies 
Addressing urgency requirements 
Avoiding errors and help handle exceptions
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Avoiding errors and help handle exceptions

Advantage: Service ImprovementAdvantage: Service Improvement
Improves e-Services provision

Automation of call center which is a bottleneck in the whole 
e-Service process 
Productivity improvement and cost reduction
Clients / partners can request service via Web, mobile devices, and / p q , ,
even an emergency button
Timely services

Business partners & service personnel form a service gridp p g
B2B system integration - convergence of disparate business 
functionalities 
Increase in business opportunitiespp

Relationships improvement
more “transparent” business process operations
quality services
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quality services



Ongoing Related ResearchOngoing Related Research
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Other Key Applications of 
Alert / Exception ManagementAlert / Exception Management

Application on e-Learning
D K W Chiu Samuel P M Choi Minhong Wang and EleannaD.K.W. Chiu, Samuel P.M. Choi, Minhong Wang, and Eleanna 
Kafeza. Towards Ubiquitous Communication Support for 
Distance Education with Alert Management. Educational 
Technology & Society, 11(2): 92-106, 2008.  

Application on emergency preparedness
D.K.W. Chiu, Drake T. T. Lin, Eleanna Kafeza, Minhong Wang, 
Haiyang Hu, Hua Hu, Yi Zhuang. Alert based disaster g g
notification and resource allocation. Information Systems 
Frontier, 2009. 

Application on assets management
Shengguang Meng, D.K.W. Chiu, Eleanna Kafeza, Wenyin Liu, 
Qing Li. Automated management of assets based on RFID 
triggered alarm messages. Information Systems Frontier, 
2009
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2009. 

SummarySummary
A conceptual model for specifying alerts based on the requirements 
of business processes and a set of routing parameters

A mechanism for (re-)routing alerts and increasing their urgency 
when alerts are not acknowledged or processed within deadline

A practical architecture for the AMS based on contemporary Web p p y
Services and mobile technologies – supports human and 
programmatic interfaces

Improved information and process management for decision supportImproved information and process management for decision support

Improved service provision through speed-up

Flexible, reusable, light-weight AMS plugged into other systems 

Looking for research collaborations (esp. domain knowledge, say, 
logistics, tourism) for cross-disciplinary research and empirical 
studies in more depth and wider scope
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Future Work

What (and when) are urgent / exceptions?
H i t t / t th ?How important / urgent are they?
Advanced match-making
Location dependent applicationsp pp

Workforce management
Mobile CRM

Analysis and simulation of alert-based speed-upy p p
Inter-relations among alerts 
Failure of commitments and their relation to contract 
enforcementenforcement
Impact of cancellations, other possible exceptions
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