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• Q: When a self-healing system has several 
options, which one to choose? 

• A: The one that maximizes business value! 

• Q: So, how to implement this? 

• A: Here are some insights …
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• Need for business value driven self-healing

• Challenges in business value modeling

• Related challenges in business strategy 
modeling

• Our solutions in WS-Policy4MASC           
and MASC middleware

• Questions and discussion

© NICTA 2007

Why is it needed?

Business Value Driven Self-Healing
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• Traditional IT system management determines 
and optimizes technical metrics
– e.g., response time, availability, …

• Autonomic systems minimize human 
involvement, but for the same metrics

• Many works on QoS management (some with 
self-healing) of Web services
– e.g., WSLA, Smartware, WS-Diamond, JOpera, … 
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• What is important for customers/users? 
– Technical metrics? Not really… 
– Impact on their business? Yes!

• Business value (metric) = any measure of 
business worth
– financial: income, cost, profit, ROI, … 
– non-financial: number of customers, customer 

satisfaction, market share, …
– Related terms: KPI (Key Performance Indicator), ...
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• Problem: complex mappings between 
technical metrics and business values
– e.g., better availability vs. better profit

• Business values are diverse!

• Which business values to maximize depends 
on business strategy
– e.g., “exceptional customer satisfaction” vs.    

“cost leadership”
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• Financial metrics (e.g., prices, penalties) in 
some Web service management systems 

• Balanced scorecard (BSC)
– financial worth is only one dimension

• Business-driven IT management (BDIM)
– determining business-technical mappings
– using them for IT system management decisions
– impact analysis of changes in business/technology
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Modeling of Business Values

Modeling of Business Strategies

Challenges for Modeling
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• To maximize business values, they 
should be modeled (and monitored)

I.1. Explicit description of characteristics of 
business values

– financial vs. non-financial
– contractual agreement vs. prediction only
– benefit vs. cost
– … and other relevant for business strategies 

• Ontologies?
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I.2. Monetization of non-financial business 
values

– e.g., 80% customer satisfaction => $100 per day
– Makes processing simpler
– It is difficult to obtain precise estimates

• Point estimation or range estimation?

• Sources of estimates?
– Accounting/billing, business intelligence, context 

information, expert opinions, simulations, …
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I.3. Modeling of possible (but not certain) 
business values

– Events happen with some probability
– Related to modeling of risks and trust

• Probability distribution function?

© NICTA 2008 Slide 15 of 32

$%	�� �����	��	��������	������	&)()*

I.4. Specifying time value of money
– e.g., $10 now vs.                                           

$1 per month for 10 months
– Specify payment times and inflation rates 

and apply accounting formulas
– The longer the time frame, the higher the 

uncertainty
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• Modeling business strategies is one of the 
main area of challenges for BDIM

• We focus only on aspects related to 
maximization of business values

II.1. Explicit description of characteristics of 
business strategies

– Analogies with Challenge I.1
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II.2. Predicting/processing the causal chain of 
future events

– Calculations for future events can be complicated

• Limit the temporal scope (number of events, 
time window) of relevant business values

• How to calculate?
– discrete event simulation, 
– operations research methods (e.g., dynamic 

programming), 
– artificial intelligence planning methods, …
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II.3. Calculating the overall business            
value of an option

– Monetization
– Net present value of future payments
– Currency conversion

• Separate summation of different business 
value types

– Possibly with filtering, weights
– Result: set of summary business values of 

different types
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II.4. Comparing overall business values
of various options

– Constraints (e.g., cost limit) that might            
eliminate some options

– Conditions of use and priorities of certain 
business value types

– Tiebreaking between “shortlisted” options

© NICTA 2008 Slide 20 of 32

����������	
���
��	� ����	-����

A B
99% availability

mid price

C

Alternatives:

D
95%

cheap

E
99.99%

expensive

��������������������������������

© NICTA 2007

WS-Policy Language

MASC Middleware

UML Profiles for WS-Policy4MASC

Our Solutions
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• Extends WS-Policy with policy assertions and 
details necessary for run-time management

• Support for management of Web service 
compositions (e.g., built-in actions, events)
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• For specification of diverse business values
– Non-financial are monetized (cf. I.2), 
– Net present value assumed (cf. I.4)
– Support for probabilities (cf. I.3)

• A utility policy assertion: 
– situations to which it applies (When construct)
– management party and beneficiary party
– 1 or more business values

• A business value has a monetary amount 
and a business value type

© NICTA 2008 Slide 24 of 32

3�����/�����/-��������	&+(+*

• 8 business value types: combination of 

characteristics along 3 dimensions (cf. I.1)
– Tangible (financial) vs. intangible (non-financial)

– Agreed vs. possible

– Benefits vs. costs

• Example: AU$10 intangible possible benefits 

(models aspects of customer satisfaction)

• Business values can be not only absolute, 

but also relative (e.g., PriceB=0.7*PriceA)
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• Policy conflict: several action policy assertions 
can be applied, but only 1 should
– E.g., “replace with D” vs. “replace with E”

• Policy conflict resolution with meta-policies
• A meta-policy assertion: 

– list of 2 or more conflicting (alternative) action 
policy assertions

– specification of business strategies maximizing 
specified business value types

• Strategies classified along dimensions based 
on business value types (cf. II.1, II.3)
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– E.g. ‘tangible-only’ vs. ‘intangible-only’ vs. 
‘tangible+intangible’

• Tiebreaking in case of close alternatives
– E.g., ‘tangible+intangible’ instead of ‘tangible-only’

• Time limit (cf. II.2) and cost limit (cf. II.4)

• Example strategy: ‘intangible-only 
agreed+possible benefits+costs with 
tiebreaking tangible+intangible’ (models        
maximization of customer satisfaction)

• Policy conflict resolution algorithm (cf. paper)
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Business Value Matters!

Conclusions and Discussion
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• Self-healing decisions should be done to 
maximize business value

• Business value metrics are not only financial

• Business strategy determines relevant 
business values

• Modeling of business values and strategies is 
necessary for their run-time use
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• Addresses some (not all) of the challenges

• WS-Policy4MASC supports modeling of 
diverse business values and strategies

• Our business value maximization algorithms 
were prototyped (in the MASC middleware)

• UML profiles for WS-Policy4MASC bridge 
design-time and run-time adaptation
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From imagination to impact

Questions? 


