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Real-time Monitoring & Control

• operational console for running process instances
• aggregated overview of process instance collections 
• monitoring and visualization of single process 
• performing administrative and corrective actions on 

work items and process instances (suspend, reassign, 
change, etc.) 

• connect with alerters and notification services (e.g., to 
deal with delays in the processing of work items) 
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Real-time Monitoring & Control
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Process Diagnosing and Mining
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Process Diagnosing and Mining

Indicators
Trend

analyses

Process Perfomance Metrics & 
Business Dashboards

• High-level, strategic view on 
process instances

• Tactical problem solving on-the-fly 
for senior management

• Displaying of basic perfomance
metrics

Impact
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Distributions
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Process Diagnosing and Mining
Process Performance Metrics - Examples: 

• Process perspective: cycle times, waiting times, processing times, and 
synchronization time.
Examples:

– What average time does See-the-Bear need to process a customer request?
– What is the maximum waiting time for activity “book boat tour for Glacier Bay”?
– What percentage of customer requests is handled within 24 hours?
– What is the minimum processing time of activity “plan transportation”?
– How many times was a travelling plan dynamically adapted ? Which services were most  

sold? In how many cases was a trip aborted?
– What are the average transporation costs for customers?
– How many process instances have been handeled last year? How does their distribution 

look like?
• Resource perspective: frequencies, time, utilization, and variability.

Examples:
– How many times did Garry complete activity “book boat tour for Glacier Bay”?
– How many times did Helen withdraw activity “book rental car”?
– How much time did Garry work on instances of activity “plan transportation”?
– How much time did people with role Manager work on this process?
– What is resource usage distributed over a certain period of time?
– How many times did Helen work for more than 1 hour without interruption?
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Process Performance Metrics – Analysis Options:

• Resource & Organization Analysis: extract information on 
resource and organization models

• Aggregated Analysis: Based on execution of process 
activities (average revenue, execution cost, idle cost, 
allocated resource cost, total cost, and profit)

• Process Instance Analysis: Based on individual dynamic 
process instances (resources allocated per activity instance, 
allocation duration, shortage, and cost)

• Comparison Analysis: Compare the weighted average 
analysis results for two processes
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Process Diagnosing and Mining
Process Performance Characteristics 

• Each dynamic process instance has a number of properties:
• Resource that worked on a specific activity
• Value of a characteristic data element (e.g., size of order, age of 

customer, number of flights per adventure trip, etc.)
• Performance metrics of instance (e.g., processing time)

caseid Act 
A 

Act 
B 

... Act 
Z 

Data 
D1 

Data 
D2 

... Data 
D9 

Proc 
time 

Wait 
Time

Flow 
time 

1 John Mike  Anne $50 20y  80% 12h 3d 3.5d 
2 Clare Jim  Ike $75 15y  75% 6h 3d 3.25d 
3 John Mike  Clare $55 20y  80% 18h 4d 4.75d 
... ... ... ... ... ... ... ... ... ... ... ... 

 
• Using data mining techniques it is possible to find relevant relations 

between these properties
• Examples: 

• If John and Mike work together, it takes longer.
• Expensive cases require less processing

Overview

Definitional 
Phase

Execution 
Phase

Monitoring 
Phase

Summary

Shazia Sadiq
The University of Queensland 
Barbara Weber
University of Innsbruck
Manfred Reichert 
University of Twente

Aalst  et al (2003)

BPM 2007 Tutorial Life Cycle Management for Dynamic Processes 88

Process Diagnosing and Mining
Process Mining based on Execution and/or Change Logs 

Execution
Logs

Change
Logs

Data from a collection 
of process instances

A
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D
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E

F

Process Mining

Process mining can be used for …
• discovering process models from execution logs (What is the 

process?)
• performing delta analyses and compliance checks (Are we doing 

what was specified? Are control objectives met?)
• discovering process optimizations based on execution and/or 

change logs
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Execution analysis - Example: Discover a process 
model (e.g., in terms of a BPMN diagram) based on 
the execution log and without prior knowledge about 
the structure of the process.

Process Diagnosing and Mining
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from execution log

Execution log 
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Process Diagnosing and Mining
Change Analysis - Example: Discover a meta change process which covers all 
changes applied to dynamic process instances from a given collection.

Discover change process 
model from change logs

Günther  et al (2008)
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Process Evolution
• Process changes can be realized by adapting the process schema 

at the type level ( process schema evolution)
• Challenge: How to deal with running process instances when 

adapting their original process schema?
• At least version control and co-existence of process instances 

running on the old and the new schema is needed.

• For long-running process instances, in addition, their controlled 
migration to the new schema version is often required.

• Correct behavior of process instances after their migration is a
must!

• In the following slides, we sketch selected scenarios on this
– Scenario 1: No version control

– Scenario 2: Co-existence of instances running on the old / new schema

– Scenario 3: Change propagation and instance migration
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Scenario 1 – No Version Control

Type change overwrites schema S

Process Schema S

Schema Evolution

Process Schema S

Process Instance I1

Change
is propagated to 

all running
process instances

Process Instance I2

Process Instance I3

Process Instance I1

Process Instance I2

Process Instance I3

Instances I2 and I3 are in inconsistent 
states

Scenario 2 – Co-Existence

Type change results into a new version of schema S

Process Schema S’

Schema Evolution

Process Schema S

Process Instance I1

Process Instance I2

Process Instance I3

Process Instance I4

Process Instance I5

Old instances remain with schema S

Instances created from S Instances created from S’
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Scenario 3 – Instance Migration

Type change results into a new version of schema S

Process Schema S‘

Schema Evolution

Process Schema S

Process Instance I1

Propagation
of compliant 

process instances
to schema S’

Process Instance I2

Process Instance I3

Process Instance I1

Process Instance I2

Non-compliant instances

Migration of compliant process instances to 
S’

Reichert  et al (2005), 
Rinderle, Reichert and Dadam (2004)

Rinderle, Weber, Reichert and Wild (2005)
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Late PlanningSummary
Current tool support for dynamic processes:

• Commercial Systems
– Late Binding available in most commercial systems
– Late Modeling and ad-hoc changes are not or only 

rudimentarily supported

• Academic Prototypes
– Examples: ADEPT, CAKE2, CBRFlow, Pockets of 

Flexibility, Worklets, etc. 
– Most prototypes either focus on late binding / late 

modeling or ad-hoc changes
Weber & Reichert & Rinderle (2007)
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Summary
Some open research issues:
• Management of changes and process variants:

– variant repositories
– querying variants
– learning from variants

• Role of dynamic processes for compliance 
management

• Dynamic processes for smart, ambient systems
• Dynamic processes in cross-organizational settings
• …
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Feedback

Please take a few minutes 
to fill out the feedback form!
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