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SYSTEM AND METHOD FOR CONDUCTING 
DEPENDENCY ANALYSIS OF BUSINESS 

COMPONENTS 

[0001] This invention is related to commonly owned 
patent application Ser. No. 11/ 176,371 for “SYSTEM AND 
METHOD FOR ALIGNMENT OF AN ENTERPRISE TO 
A COMPONENT BUSINESS MODEL” Which is incorpo 
rated by reference herein. 

BACKGROUND or THE INVENTION 

[0002] 
[0003] The present invention generally relates to model 
driven business analysis and transformation, and more par 
ticularly to a system and method for ontological represen 
tation of the meta-models of businesses and their processes, 
activities, and components so as to infer previously 
unknoWn or unclear relationships of business entities. 

[0004] 2. Background Description 

1. Field of the Invention 

[0005] Business component models can be used in many 
Ways, almost all of Which require an understanding of What 
the business Wants to achieve. Component business models 
do not introduce any neW or special meaning for “business 
process”. The term is important but it is not used in any 
special Way. We speak of the sub-processes Within a com 
ponent. We speak of an end-to-end process that provides an 
external service. We can and do analyZe the netWork of 
collaborating components (including external components) 
that make up a process or a sub-process. 

[0006] HoWever, for the association of Key Performance 
Indicators (KPIs) With business components, business con 
sultants applying component business models need to deter 
mine Which components are associated With, and in?uence, 
a given KPI. They also need to associate KPIs With com 
ponents, When it is more natural to associate KPIs With 
activities. Furthermore, to identify dependency among busi 
ness components (by process or by KPI), consultants need to 
determine hoW components depend on each other based on 
the control How de?ned by processes. A systematic and 
automated frameWork for linking KPIs, activities and com 
ponents Would better enable a deep analysis of the relation 
ship betWeen components. 

SUMMARY OF THE INVENTION 

[0007] In order to address these problems of the prior art, 
it is an object of the present invention to capture the 
relationship betWeen KPIs in a semantic model. 

[0008] Another object of the invention is to create a 
semantic model that associates KPIs With activities, and 
activities With components. 

[0009] It is also an object of the invention to create a 
semantic model that associates processes With activities, and 
activities With components. 

[0010] A further object of the invention is to automatically 
infer the dependencies betWeen components. 

[0011] The invention uses the Component Business Model 
(CBM) described in related patent application Ser. No. 
11/ 176,371 for “SYSTEM AND METHOD FOR ALIGN 
MENT OF AN ENTERPRISE TO A COMPONENT BUSI 
NESS MODEL” (hereafter termed “the above referenced 
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foundation patent application”). CBM provides a logical and 
comprehensive vieW of the enterprise, in terms that cut 
across commercial enterprises in general and industries in 
particular. The component business model as described in 
the above referenced foundation patent application is based 
upon a logical partitioning of business activities into non 
overlapping managing concepts, each managing concept 
being active at the three levels of management accountabil 
ity: providing direction to the business, controlling hoW the 
business operates, and executing the operations of the busi 
ness. The term “managing concept” is specially de?ned as 
described in the above referenced foundation patent appli 
cation, and is not literally a “managing concept” as that 
phrase Would be understood in the art. For the purpose of the 
present invention, as for the related invention, “managing 
concept” is the term associated With the folloWing aspects of 
the partitioning methodology. First, the methodology is a 
partitioning methodology. The idea is to begin With a Whole 
and partition the Whole into necessarily non-overlapping 
parts. Second, experience has shoWn that the partitioning 
process Works best When addressed to an asset of the 
business. The asset can be further described by attributes. 
Third, the managing concept must include mechanisms for 
doing something commercially useful With the asset. For a 
sensibly de?ned managing concept these mechanisms must 
cover the full range of management accountability levels 
(i.e. direct, control and execute). Managing concepts are 
further partitioned into components, Which are cohesive 
groups of activities. The boundaries of a component usually 
fall Within a single management accountability level. It is 
important to emphasiZe that the boundaries betWeen man 
aging concepts (and betWeen components Within managing 
concepts) are logical rather than physical. 

[0012] Component Business Modeling (CBM) is a tech 
nique for modeling an enterprise as non-overlapping com 
ponents in order to identify opportunities for innovation and 
improvement. The modeling is of the business itself, not of 
applications or technology. CBM is an analytical tool; some 
call it a lens through Which they can examine and analyZe a 
business. CBM is complementary to process modeling tech 
niques. A business process can be interpreted in CBM as 
collaboration among a netWork of business components. 
Conversely, from a process perspective, a business compo 
nent is a closely related group of sub-processes. 

[0013] CBM models a business as a set of business 
components. Abusiness component is a part of an enterprise 
that has the potential to operate independently, in the 
extreme case as a separate company, or as part of another 
company. A business component is a logical vieW of part of 
an enterprise that includes the resources, people, technology 
and knoW-hoW necessary to deliver some value. 

[0014] Abusiness offers goods or services in exchange for 
money or for other goods or services. So must a business 
component if it is to operate independently. In turn, a 
business component uses goods and services provided by 
other components and external suppliers. The single term 
“business service” is used to mean some goods or service 
that a business component offers to other business compo 
nents and/or to external parties. 

[0015] The key characteristic of a business component is 
that a user of its services doesn’t have to be aWare of hoW 
the component Works. A user therefore doesn’t need to knoW 
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What people, processes and technology are being used, nor 
What other supplier services are contributing to the result. 
The user of a service only knoWs about the service itself, 
along With Whatever associated properties are relevant, for 
example: the price, agreed service levels, terms and condi 
tions. If a business component improves its technology, 
reengineers its internal processes or subcontracts some inter 
nal operations, its users need not knoW. 

[0016] Business components are only potentially indepen 
dent. They may be identi?ed as “target” components, even 
When they are still entangled With the rest of the business 
and When the services they offer are not fully de?ned, as 
described more fully in the above referenced foundation 
patent application. A business component can also be char 
acteriZed by associating it With a set of business activities. 
A business activity is simply something the enterprise does, 
speci?ed at a level that the enterprise considers to be 
appropriate. 

[0017] This de?nition of a business component is consis 
tent With the standard usage of system component and 
softWare component, and in particular With the use of 
component in the ADS (Architecture Description Standard) 
and in the Component Model Work product description in 
IBM Global Services Method. Each is characterized by 
encapsulation: the user of a component’s services does not 
(need to) knoW about the inside of the component. The 
obvious difference is that a softWare component offers 
softWare services, Whereas a business component offers 
business services. 

[0018] There is some similarity betWeen a strategic capa 
bility in CBM and a system quality or non-functional 
requirement (NFR) in system development. For example, 
“sub-second response on customer transactions” is a typical 
NFR on a system. It is a desired or necessary property of the 
Whole system. As a result of analysis, the requirement may 
be restated in terms of services offered by relatively feW 
components. These components use other components, 
Which in turn use yet others. To meet the requirement, a large 
number of components may have to contribute. 

[0019] Heat map analysis, as described in the above ref 
erenced foundation patent application, creates multidimen 
sional vieWs (strategic, ?nancial, and transformational 
vieWs) of components to identify strategic components that 
carry high costs or have high potential for business improve 
ment. The practice of creating heat maps using manual 
labeling of values results in inconsistent and incomplete 
maps, and lack of scalability. Furthermore, a manual meth 
odology limits heat maps to a relatively ?at analysis, 
because it is dif?cult to go deeper or broader (drill-doWn, 
roll-up). Manually developed heat maps are limited to only 
a small set of KPls (e.g., cost, revenue). 

[0020] Industry maps are created from the universal enter 
prise map, and maps for particular enterprises are created 
from industry maps. What is needed is an automated method 
of propagating modi?cations of these maps up-stream and 
doWn-stream Within the chain going from the universal map 
to industry maps to maps for particular enterprises Within an 
industry. An automated system Would alloW consultants to 
reuse the knoWledge accumulated in previous engagements. 

[0021] De?ning components With name and short descrip 
tion in maps introduces ambiguity and inconsistency, and 

May 10, 2007 

different interpretations. Similarly, shortfall assessment by 
visual examination can become tedious and inaccurate, if 
not impossible, as the number of applications increases. For 
example, in a single enterprise there may be a thousand or 
more applications for an accounting division. 

[0022] For the heat map analysis described in the above 
referenced foundation patent application, the present inven 
tion creates a semantic model of components and vieWs, 
such that heat maps can be automatically generated by using 
simple semantic queries. It derives values of a component 
from the values of entities associated With the component, 
and so enables root-cause and impact analysis. It extends the 
analysis to a larger set of KPls. 

[0023] For providing consistency across the universal 
enterprise map, industry maps, and maps for particular 
enterprises Within an industry, this invention captures the 
relationships among these maps. It provides a controlled 
vocabulary for common understanding of terms. It provides 
better, consistent de?nition of terms. It provides automatic 
translation of terms. It propagates (interactively) the modi 
?cations to these maps. 

[0024] For the shortfall assessment, given a semantic 
model, gaps, duplication, and over-extension of IT systems 
can be discovered by semantic queries. The present inven 
tion alleviates the need for visual examination. Semantic 
query Will not replace visual CBM; it Will complement 
visual examination. 

[0025] The present invention provides a system and 
method for business analysis using reasoning on semantic 
models. 

[0026] The present invention provides a system and 
method for business components and their dependency 
visualiZation. 

[0027] The present invention provides a system and 
method for semantic model as the meta-model of is business 
components. 

[0028] The present invention provides a system and 
method for creation of business models by using existing 
patterns and templates. 

[0029] The present invention provides a system and 
method for creation of business models by using a simple 
mouse operation. 

[0030] The present invention provides a system and 
method for multiple layers of business component models 
for the universal enterprise map, industry maps, and maps 
for particular enterprises Within an industry. 

[0031] The present invention provides a system and 
method for saving and reusing business maps. 

[0032] The present invention provides a system and 
method for propagation of changes in a map across maps in 
multiple layers. 

[0033] The present invention provides a system and 
method for the notion of an ontology providing a controlled 
vocabulary for speci?c domains such as industry sectors. 

[0034] The present invention provides a system and 
method for business performance analysis: automatic rea 
soning enabling dependency analysis of business compo 
nents based on business metrics. 
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[0035] The present invention provides a system and 
method for automatic reasoning enabling dependency analy 
sis (impact analysis) of business components based on 
business processes. 

[0036] The present invention provides a system and 
method for automatic reasoning enabling dependency analy 
sis of business components based on messages sent and 
received among them. 

[0037] The present invention provides a system and 
method for automatic generation of heatmap analysis of 
business components: multi-dimensional analysis using 
various attributes of business components. 

[0038] The present invention provides a system and 
method for automatic generations of shortfall assessments. 

[0039] The present invention provides a system and 
method for business reasoning system allowing both canned 
queries and ad hoc queries. 

[0040] The present invention provides a system and 
method for dependency analysis based on temporal relation 
ships of business metrics. 

[0041] The present invention provides a system and 
method for benchmark analysis using an industry standard 
frameworks and taxonomies. 

[0042] The present invention provides a system and 
method for identi?cation of redundant and/or overlapping 
business components. 

[0043] The present invention provides a system and 
method for value network analysis using semantic models. 

[0044] The method of the invention analyZes dependen 
cies of components in a component model of a business. The 
method begins by generating a semantic business model by 
applying a business meta-model to a description of the 
business. A component business model of the business is 
presented to the user, and then an analytical query of the 
component business model is received from the user. The 
query is then executed through the semantic business model 
to provide a response to the query, and dependencies among 
components of the component business model are inferred 
from this execution. The response and the inferred depen 
dencies are then returned to the user. 

[0045] The semantic business model is a meta-model of 
business components created by capturing semantics of 
business information and representing the semantics in a 
semantic markup language. The semantic markup language 
can be the Resource Description Framework (RDF) or the 
Web Ontology Language (OWL), among others. The seman 
tic business model can be generated by reusing an existing 
business semantic model, the reuse being accomplished 
using a computer pointing device operation. The computer 
pointing device operation makes available to the generated 
business model business information associated with one or 
more of business processes, business activities, resources, 
services, metrics, and KPIs. 

[0046] The semantic business model includes business 
model layers for the particular enterprise or business, the 
industry within which the particular enterprise exists, and 
the overall enterprise model which serves as a source of, and 
a repository for, maps for industries and particular enter 
prises. Updates to the component business model are propa 
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gated across these layers. The dependencies can be inferred 
in a number of ways. They can be inferred by using KPI 
associations represented in the semantic business model. 
They can also be inferred by using business process asso 
ciations represented in the semantic business model. Or they 
can be inferred based on messages sent and received among 
components as represented in the semantic business model. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0047] The foregoing and other objects, aspects and 
advantages will be better understood from the following 
detailed description of a preferred embodiment of the inven 
tion with reference to the drawings, in which: 

[0048] FIG. 1 is schematic showing a system architecture 
for the invention. 

[0049] FIG. 2 is a ?owchart showing operation of the 
invention. 

[0050] FIG. 3 is a diagram of a business meta-model 
supporting the invention. 

[0051] FIG. 4 is a diagram of a semantic business model 
supporting the invention. 

[0052] FIG. 5 is a diagram ofa component business model 
view displayed on a business analysis workbench. 

[0053] FIG. 6 is a conceptual diagram of a semantic 
engine. 

[0054] FIG. 7 is a conceptual diagram of a semantic 
business model for performance analysis. 

[0055] FIG. 8 is a diagram of a performance analysis result 
view on a business analysis workbench overlaid on a com 

ponent business model view. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0056] Referring now to the drawings, and more particu 
larly to FIG. 1, there is shown a system architecture for 
conducting dependency analysis of business information. 
The system comprises semantic business models 400 which 
are an ontological representation of businesses and their 
processes, activities, and components in one or more seman 
tic web markup languages. The semantic business models 
400 enable reasoning and analyZing of instances of enter 
prise business models to infer relationships of business 
entities (e.g. key performance indicators and business com 
ponents) which are previously unknown or not clear from 
the original business description 110. 

[0057] The system also comprises a business model gen 
erator 120 which generates the ontological representation of 
the semantic business models 400 by interpreting descrip 
tions of business 110 from various sources in various forms 
based on the formalism described in the business meta 
model 300 representing structure and semantics of business 
information comprising one or more business entities 
including, but not limited to, business components, pro 
cesses, activities, resources, services, metrics, and KPIs 
(Key Performance Indicators). 

[0058] Once a semantic business model 400 has been 
generated, the business model generator 120 stores the 
model to the business model repository 130. The business 
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model repository 130 is a database of semantic business 
models 400. It categorizes the models and stores them in a 
persistent storage medium for use by the semantic engine 
600 and business analysis Workbench 150. 

[0059] The semantic engine 600 processes one or more 
semantic business models 400 retrieved from the business 
model repository 130 for rendering in the business analysis 
Workbench 150, and also ansWers queries for inferring 
dependencies among one or more represented in one or more 
semantic business models. 

[0060] The business analysis Workbench 150 uses respec 
tive component business model (CBM) vieWs to render one 
or more semantic business model 400 vieWs on one or more 

computer screens. It also accepts one or more analysis 
queries from one or more users (i.e. business analysts 140), 
and also renders one or more query results in one or more 

business model visualiZations to one or more users 140. 

[0061] The process of the system of the present invention 
consists of tWo parts: the build-time process Where one or 
more semantic business models 400 are created by using the 
business model generator 120, and the run-time process 
Where one or more business analysts 140 use the created 
semantic business models 400 for business analysis through 
a business analysis Workbench 150. 

[0062] This tWo part process is shoWn in FIG. 2. The 
build-time process starts 205 With the generation 210 of a 
semantic business model 400 by the business model gen 
erator 120. The business model generator 120 receives 
business description input 110 and interprets the information 
by using the business meta-model 300 Which formally 
describes structure and semantics of business information 
comprising one or more business entities including, but not 
limited to, business components, processes, activities, 
resources, services, metrics, and KPls (Key Performance 
Indicators). As output, the business model generator 120 
creates one or more semantic business model 400. Then the 
business model generator 120 stores 215 the generated 
semantic business model 400 in the business model reposi 
tory 130. Then the business model repository 130 catego 
riZes 220 the semantic business model 400, storing it With 
other semantic business models 400 in a persistent storage 
medium. 

[0063] The run-time process starts at block 225 When one 
or more business analysts 140 open up the business analysis 
Workbench 150 for an analysis of the business of one or 
more enterprises. Within the business analysis Workbench 
150, at block 230 the business analyst 140 opens one or more 
target business meta-model vieWs 500 for analysis. For the 
rendering of the business model vieWs 500 on the business 
analysis Workbench 150, at block 235 the semantic engine 
600 retrieves one or more semantic business models 400 
form the business model repository 130. Then at block 240 
the semantic engine 600 ?lters and processes the loaded 
semantic business models 400 for the visual rendering of the 
model 500 in the business analysis Workbench 150. The 
semantic engine 600 sends out the processed business model 
to the Workbench 150. Then at block 245 the business 
analysis Workbench 150 renders the business model vieW 
500, Which is also knoWn as the component business model 
(CBM) vieW 500. 

[0064] NoW, at block 250, the business analyst 140 is able 
to submit analysis queries to the CBM vieWs 500 on the 
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business analysis Workbench 150. When the user submits a 
query 250 to the Workbench 150, the query is passed 255 to 
the semantic engine 600. The semantic engine 600 With its 
inference/ query processing capability ?nds 260 one or more 
ansWers to the query about the target semantic business 
model 500 rendered on the Workbench 150. The ansWers are 
passed back 265 to the Workbench 150 from the semantic 
engine 600. And the Workbench 150 renders the query result 
on top of the target CBM vieW 500, thereby updating 270 the 
CBM vieW 500. This cycle from block 250 to block 270 is 
then repeated so long as the business analyst 140 continues 
to submit analysis queries to the CBM vieWs 500 on the 
business analysis Workbench 150. 

[0065] When the business analyst 140 completes the 
analysis at block 275, the present invention provides a 
number of dependency analyses on semantic business mod 
els 400 including performance analysis, processed-based 
analysis, heat map analysis, shortfall assessment analysis, 
and enforcing consistency among universal business mod 
els, industry-speci?c business models, and enterprise-spe 
ci?c business models. The business analyst 140 can itera 
tively conduct one or more of these analyses on one or more 

of business models 500 using the system of the present 
invention. When the business analyst 140 completes his/her 
analysis on business models 500, the system generates 275 
one or more reports on the analysis results. 

[0066] FIG. 3 is a formal description of concepts (or 
classes) in a domain of discourse, i.e., business analysis, 
properties of each class describing its attributes, and rela 
tions With other classes. Furthermore, the meta-model 
shoWn in FIG. 3 can also describe logical properties of 
relations such as transitive, symmetric, and inverse, as Well 
describing constraints on properties such as cardinality. The 
business meta-model 300 shoWs classes such as KPI 330, 
business components 320, business activities 310, business 
services 340, resource 350, service speci?cation 360, and 
agreement 370, and the relations among them. 

[0067] This meta-model 300 can be represented in one or 
more semantic markup languages such as OWL (Web Ontol 
ogy Language) and RDF (Resource Description Frame 
Work) Whose speci?cation is provided by the WWW (World 
Wide Web) Consortium. The ontological representation of 
the meta-model alloWs rich expression of meaning of con 
cepts and their relations in the domain, and query With 
automated reasoning. 

[0068] The business activity class 310 has relationships 
With ?ve classes in the meta-model 300. It has the oWned 
activity relation 311 With the business component class 320, 
the using activity relation 312 With the resource class 350, 
the requiring activity relation 313 With the service speci? 
cation class 360, and the hasMetric relation 315 With the KPI 
class 330. 

[0069] The business component class 320 also has a 
number of relationships With other classes in the meta-model 
300. It has the sub-component and super-component rela 
tions 321 to itself. It has the hasMetric 322 relation With the 
KPI class 330, the oWning component relation 323 With the 
business activity class 310, also the oWning component 
relation 324 With the resource class 350, and the providing 
Component relation 325 With the service class 340. 

[0070] The KPI (Key Performance Indicator) class 330 
also has a number of relations With classes in the business 
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meta-model 300. It has the dependentOn relations 331 to 
itself. It also has the hasMetric relation 322 With the business 
component class 320, the hasMetric relation 315 With the 
activity class 310, the hasMetric relation 353 With the 
resource class 350, and the hasMetric relation 341 With the 
service class 340. 

[0071] The service class 340 also has a number of rela 
tions With classes de?ned in the business meta-model 300. 
It has the hasMetric relation 341 With the KPI class 330, the 
providingService relation 342 With the business component 
class 320, and the implementation relation 343 With the 
service speci?cation class 360. 

[0072] The resource class 350 has a number of relations 
With the classes de?ned in the business meta-model 300. It 
has the oWnedResource relation 351 With the business 
component class 320, the usedResource relation 352 With 
the business activity class 310, and the hasMetric relation 
353 With the KPI class 330. 

[0073] The service speci?cation class 360 has a number of 
relations With the classes de?ned in the business meta-model 
300. It has the requiredSpeci?cation relation 361 With the 
business activity class 310, the speci?cation relation 362 
With the service class 340, and the restrictService relation 
363 With the agreement class 370. The restrictService rela 
tion 363 is the only relation Which the agreement class 370 
has. 

[0074] A semantic business model 400 as shoWn in FIG. 
4 is an instance of the business meta-model 300. The 
semantic business model 400 has a number of instances of 
the classes de?ned in the business meta-model 300. The 
relations among the instances are ones de?ned in the busi 
ness meta-model 300, Which are inherited by the semantic 
business model 400. This FIG. 4 shoWs a version 300' of the 
business meta-model 300 described in the previous FIG. 3. 
The meta-model 300' has a number of classes including 
Accountability Level 410, Business Competency 420, Busi 
ness Component 320, Business Process 430, Business Activ 
ity 310, and KPI 330. The meta-model de?nes a number of 
relations among these classes, including the accountabili 
tyLevel relation 415 betWeen the Accountability Level class 
410 and the Business Component class 320, the business 
Competency relation 416 betWeen the Business Competency 
Class 420 and the Business Component 320, the busi 
nessProcess relation 417 betWeen the Business Component 
class 320 and the Business Process class 430, the activity 
relation 418 betWeen the Business Process class 430 and the 
Business Activity class 310, and, ?nally, the metric relation 
419 betWeen the Business Activity class 310 and the KPI 
class 330. 

[0075] The classes in the business meta-model 300 or 
ontology can have one or more individual instances to 

represent actual business maps. FIG. 4 displays a semantic 
business model 400 shoWing some example instances of the 
classes in the meta-model 300. The model 400 shoWs one 
instance, Executive Level 411, of the Accountability Level 
class 410. It shoWs tWo instances, Customer Relationship 
421 and Supply Chain 422, of the Business Competency 
class 420. It shoWs three instances of the Business Compo 
nent class 320, that is, Equipment Maintenance and Man 
agement 327, Customer Management 328, and the Inventory 
Management and Tracking 329. 
[0076] Note that the arroWs from the instance 411 of the 
Accountability Level class 410 reach the instances (327, 
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328, 329) of the Business Component class 320. Those 
arroWs represent the accountabilityLevel relation 415 
among the instances as de?ned in the meta-model 300'. In a 
similar Way, the arroWs from the instances (421, 422) of the 
Business Competency class 420 also reach the instances of 
the Business Component class 320. Those arroWs represent 
the businessCompetency relation 416 among the instances 
as de?ned in the meta-model 300'. 

[0077] The semantic business model 400 shoWs one 
instance of the Business Process class 430, Which is Manage 
Customer Relationship 431. There are arroWs from instances 
(327, 328, 329) of the Business Component class 320 to 
Manage Customer Relationship 431, representing the busi 
nessProcess relationship 417 betWeen Business Component 
class 320 and the Business Process class 430, as de?ned in 
the meta-model 300'. The model 400 also shoWs arroWs 
connecting Manage Customer Relationship 431 to the four 
instances of the Business Activity class 310, that is, receive 
and Process Repair Requests 316, maintain an Ef?cient 
Customer Service Call Center 317, Maintain Product Sales 
History 318, and Keep Track of Warranty Life Cycles 319. 
These arroWs represent the activity relationship 418 betWeen 
business process 430 and business activity 310. 

[0078] Also note that the instances 327, 328, and 329 of 
the Business Components 320 are connected by arroWs to 
the instances 316, 317, 318, and 319 ofthe Business Activity 
class 310. These arroWs represent the hasMetric relation 315 
betWeen business activity 310 and KPI 330, as de?ned in the 
meta-model 300'. The instance 431 of the Business Process 
class 430 has the activity relation to the instances 316, 317, 
318, and 319 of the Business Activity class 310, as de?ned 
in the meta-model 300'. Finally, the instances 316, 317, 318, 
and 319 of the Business Activity class 310 have the metric 
relation 419 to the instances Customer Satisfaction 335, 
Total Warranty Costs 336, and Customer Service Cycle 
Time 337of the KPI class 330, as de?ned in the meta-model 
300'. 

[0079] Business process 430 is a group of business activi 
ties 310 undertaken by an organiZation in pursuit of a 
common goal. Typical business processes 430 include 
receiving orders, marketing services, selling products, deliv 
ering services, distributing products, invoicing for services, 
and accounting for money received. A business process 
usually depends upon several business functions for support, 
eg IT, personnel, accounting. A business process rarely 
operates in isolation, i.e., other business processes Will 
depend on it and it Will depend on other processes. 

[0080] Component Business Modeling (CBM) is a tech 
nique for modeling an enterprise as non-overlapping com 
ponents 320 in order to identify opportunities for innovation 
and improvement. The modeling is of the business itself, not 
of applications or technology. CBM is an analytical tool; 
some call it a lens through Which they can examine and 
analyZe a business. CBM is complementary to process 
modeling techniques. A business process can be interpreted 
in CBM as collaboration among a netWork of business 
components. Conversely, from a process perspective, a 
business component is a closely related group of sub 
processes. 

[0081] As shoWn in FIG. 5, CBM models a business as a 
set of business components (eg 530). A business compo 
nent (item 320 in FIG. 3) is a part of an enterprise that has 
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the potential to operate independently. In an extreme case a 
business component could operate as a separate company, or 
as part of another company. A business component 320 is a 
logical vieW of part of an enterprise that includes the 
resources, people, technology and knoW-hoW necessary to 
deliver some value. 

[0082] Abusiness o?fers goods or services in exchange for 
money or for other goods or services. So must a business 
component 320 if it is to operate independently. In turn, a 
business component 320 uses goods and services provided 
by other components and external suppliers. The single term 
business service 340 is used to mean some goods or service 
that a business component 320 offers to other business 
components and/or to external parties. 

[0083] An enterprise can be vieWed as a netWork of 
semi-independent business components 320 each of Which 
uses business services Which the others provide. Value to an 
external customer is provided by netWorks of cooperating 
business components 320. 

[0084] The key characteristic of a business component 320 
is that a user of its services doesn’t have to be aWare of hoW 
the component Works. A user therefore doesn’t need to knoW 
What people, processes and technology are being used, nor 
What other supplier services are contributing to the result. 
The user of a service only knoWs about the service itself, 
along With Whatever associated properties are relevant, for 
example: the price, agreed service levels, terms and condi 
tions. If a business component (eg 530) improves its 
technology, reengineers its internal processes or subcon 
tracts some internal operations, its users need not knoW. 

[0085] Business components are only potentially indepen 
dent. They may be identi?ed even When they are still 
entangled With the rest of the business and When the services 
they offer are not, or are only partly de?ned. A business 
component (eg 530) can also be characteriZed by associ 
ating it With a set of business activities 310. A business 
activity 310 is simply something the enterprise does, speci 
?ed at a level that the enterprise considers to be appropriate. 

[0086] Abusiness component map 500 is a tabular vieW of 
the business components 320 (eg 530) in the scope of 
interest. The columns 520 of the table represent business 
competencies 420 and the roWs 510 represent accountability 
levels 410. The business components 320 (eg 530) are 
rectangles Within the table. Normally each component is 
Within only one cell of the table, although a cell may have 
more than one component. 

[0087] Abusiness competency 520 is a large business area 
With characteristic skills and capabilities, for example, prod 
uct development or supply chain. An accountability level 
510 characteriZes the scope and intent of activity and 
decision making. The three levels used in CBM are direct 
ing, controlling and executing. 
[0088] Directing is about strategy, overall direction and 
policy, and may be associated With Words like de?ne policy, 
guidelines, assess performance, establish plans and targets, 
decide on strategy. Controlling is about monitoring, man 
aging exceptions and tactical decision making, and may be 
associated With Words like troubleshoot, de?ne, maintain, 
rules and approach, qualify, categoriZe, track against plan, 
manage, manage exceptions, monitor. Executing is about 
doing the Work, and is associated With Words like operate, 
produce, maintain. 
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[0089] Activities 310 can also be mapped into this table. 
Indeed this is one of the Ways of identifying components 320 
(eg 530): take a set of activities 310 from a process model 
or from a set of executive intervieWs; choose a set of 
business competencies (eg 520) to form the columns of the 
table; allocate each activity into a roW and column; group the 
activities 310 in each cell of business component map 500 
into business components (eg 530). 
[0090] As shoWn in FIG. 6, semantic engine 600 is a 
management system for ontologies that provides mecha 
nisms for loading ontologies or semantic business models 
400 from ?les and via the Internet and for locally creating 
and modifying ontologies. The semantic engine 600 pro 
vides an API 615 that provides a programming interface for 
interacting With ontologies (or semantic models 400). An 
ontology base for ontologies is equivalent to a database for 
data. A database alloWs an application to extemaliZe the 
storing and processing of data, via a standard interface, and 
relieves the program 610 from the burden of deciding hoW 
to store the data in ?les, hoW to index the data, or hoW to 
optimiZed queries. 
[0091] In the same Way, an ontology base alloWs an 
application 610 to extemaliZe the storing and processing of 
ontologies, via a standard interface 615 for driver 620, and 
to manipulate and query an ontology Without Worrying about 
hoW the ontology is stored and retrieved, hoW queries are 
processed, etc. A semantic model (or an ontology) is a 
description of things that exist, their properties and their 
relationships to each other. It is one Way of encoding a model 
and has been adopted as one layer in the W3C’s semantic 
Web. One use of an ontology is to externaliZe a model and 
make it easier to customiZe an application, Without having to 
modify code. For example, by using SnoBase, programmers 
can Write applications that understand ontologies Written in 
standard semantic Web markup languages such as RDF, 
DAML+OIL and OWL. Applications can query against the 
created semantic models 400 and the inference engine 
deduces the ansWers and returns result sets similar to JDBC 

(Java Data Base Connector) result sets. 
[0092] The semantic engine 600 provides anAPI 615. The 
API folloWs the design patterns of JDBC. Just like JDBC, 
the API 615 provides a connection-based interaction 
betWeen applications and ontology sources. Also, the API 
615 provides cursor-based result sets for representing query 
results. The API 615 alloWs connections to be made Without 
reference to a particular base ontology. Such connections 
provide an access to default ontologies of the top-level 
de?nitions of XML-based ontology languages such as 
OWL, RDF, RDF Schema and XML Schema. These de? 
nitions are required in order to process the semantic business 
models 400. 

[0093] Conceptually, the application programs 610 inter 
act With the API 615 that provides high-level access to 
ontology resources and the semantic engine kernel 625. The 
application program 610 interacts With the API 615 that 
provides an access to an implementation of the API via an 
ontology base driver 620. 

[0094] The driver 620 consists of softWare classes that Will 
provide an implementation of the API 615, and contains of 
a number of components: a local ontology directory 630, an 
inference engine 635, a Working memory 645, a query 
optimiZer 640 and a set of connectors 655, and other 
infrastructure needed to support ontology management. 
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[0095] The Ontology Directory 630 provides the meta 
level information about ontologies that are available to the 
driver 620. By default, the ontology directory 630 contains 
the references to the top-level de?nitions of OWL, RDF, 
RDF Schema, XML Schema, and similar de?nitions for the 
set of XML-based ontology languages supported. In addi 
tion, the ontology directory 630 provides metadata such as 
deployment information and additional sources of ontology 
information. For each ontology source, the directory 630 
Will need to store the Universal Resource Identi?er or URI, 
Which is an Internet protocol element consisting of a short 
string of characters that conform to a certain syntax. The 
string comprises a name or address that can be used to refer 
to a resource. For example, a “URL” is a URI scheme 
beginning with “http:”. Additionally, a URI may store infor 
mation about the contents of the ontology source to aid in 
query optimiZation. 

[0096] The Inference Engine 635 provides a mechanism 
for interpreting the semantics of an ontology language, 
represented as a set of language speci?c rules. The rules are 
used to ansWer queries, When the requested fact is not 
immediately available, but must be inferred from available 
facts. For example, if the application requests the childrenOf 
an individual, but the Working memory 645 only contains 
parentOf relations, the inference engine can use the inverse 
property statements about childrenOf and parentOf to iden 
tify the correct response. 

[0097] For applications that connect to large databases 
and/ or ontologies, it Will not be feasible to load the entire set 
of available information into Working memory 645. Instead, 
the driver 620 Will query the ontology source for appropriate 
information as it is needed. In addition, the task of the query 
optimiZer 640 is not only to optimiZe the retrieval of 
information from ontology sources, but also coordinate 
queries that span multiple sources. 

[0098] The Ontology Source Connectors 655 provides a 
mechanism for reading, querying, and Writing ontology 
information to persistent storage. The simplest connector is 
the ?le connector used to store information to the local ?le 
system. In addition, there Will be connectors for storing 
ontological information in remote servers. Also, the connec 
tors are used to implement caching of remote information to 
cache the de?nitions of the top-level ontology de?nitions 
OWL, RDF, RDF Schema, and XML Schema to alloW the 
system to Work if the W3C Web site Were inaccessible. 

[0099] The semantic engine 600 should also support query 
languages such as OWL Query Language (OWL-QL). 
OWL-QL is a language and protocol supporting agent-to 
agent query-answering dialogues using knoWledge repre 
sented in OWL. It precisely speci?es the semantic relations 
among a query, a query ansWer, and the ontology base(s) 
used to produce the ansWer. It also supports query-ansWer 
ing dialogues in Which the ansWering agent may use auto 
mated reasoning methods to derive ansWers to queries. An 
OWL-QL query contains a query pattern that is a collection 
of OWL sentences in Which some literals and/or URIs have 
been replaced by variables. A query ansWer provides bind 
ings of terms to some of these variables such that the 
conjunction of the ansWer sentencesiproduced by applying 
the bindings to the query pattern and considering the remain 
ing variables in the query pattern to be existentially quan 
ti?ediis entailed by a knowledge base (KB) called the 
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ansWer KB. In addition to OWL-QL, the semantic engine 
600 can also support another ontology query language such 
as RDQL, Whose speci?cation Was submitted to W3C for a 
possible recommendation. RDQL is similar to OWL-QL in 
its underlying query mechanism. 

[0100] FIG. 7 shoWs another version of the semantic 
business model 400. This semantic business model 700 
shoWs three classes from the business meta-model 300, that 
is, the KPI class 330 (instantiated by customer satisfaction 
335), the Business Activity class 310, and the Business 
Component class 320. The model 700 shoWs several 
instances of the classes and the relations among them. 
Particularly, note that this semantic model shoWs a business 
performance metrics tree Which consist of a KPI of customer 
satisfaction 335 and a tree of operational metrics 720 Which 
have impact on it. The tree has multiple levels; at the top, 
there is the KPI Customer Satisfaction Rate 335; at the 
second level, there are Perfect Order Delivery 721 and the 
Warranty claims 722 Which directly impact on the Customer 
Satisfaction Rate KPI; at the next level, there are operational 
metrics 723, 724 that directly have impact on the metrics at 
the second level; and there is another loWer level of opera 
tional metrics 725. Note that there is a dependsOn relation 
ship 331 betWeen the various operational metric levels. 

[0101] Each of these metrics is associated With one or 
more business activities 310, as shoWn by arroWs the busi 
ness activities 310 and the operational metrics 720, because 
the operational metrics 720 are used to measure the perfor 
mance and ef?ciency of the business activities. These arroWs 
represent the hasMetric relation 315 betWeen business 
activities 310 and Key Performance Indicator 330. 

[0102] Each of the Business Activities 310 is associated 
With a Business component 320, as a Business Component 
320 is de?ned as a collection of Business Activities 310. 
This association is shoWn by an arroW betWeen a Business 
Component 320 and a constituent Business Activity 310, the 
arroWs representing the oWnedActivity relationship 311 
betWeen the Business Component class 320 and the Busi 
ness Activity class 310. Through the association of business 
activities 310 and operational metrics 720, business com 
ponents 320 are indirectly associated With KPIs 330 and/or 
operational metrics 720. The associations among the KPIs, 
operational metrics, business activities, and business com 
ponents are represented in a semantic business model 400 
and 700 in one or more semantic markup languages such as 
RDF and OWL, and Will be used in the inference of 
dependencies among business components 320 based on 
KPIs 330 and metrics 720. 

[0103] The dependency information among business com 
ponents 320 is useful in various contexts of business analy 
sis, for example, to understand the impact of a certain 
business activity 310 of a business component 320 to one or 
more other business components 320, to understand the root 
cause of a certain phenomenon in a business component 320 
affected by one or more other business components 320, to 
understand the How of certain data or messages across 
multiple business components 320, and to understand the 
control How of a certain business process across multiple 
business components 320. 

[0104] FIG. 8 illustrates use of the business analysis 
Workbench 150. In order to better analyZe the performance 
of the business, consultants need to determine Which busi 
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ness components 320 are associated With and in?uence a 
given KPI 330 (such as customer satisfaction 335). The 
problem is that consultants associate KPIs 330 With business 
components 320, When it is more natural to associate KPIs 
330 With business activities 310. Also, the entire process of 
identifying the association is currently done manually; thus 
it is dif?cult to perform a deep analysis of the relationship 
betWeen business components 320. The present invention 
provides a solution to this problem by creating a semantic 
business model 400 and 700 that associates KPIs 330 With 
business activities 310, and business activities 310 With 
business components 320, capturing the relationship 
betWeen KPIs 330 in the semantic business model 400 and 
700, and providing a mechanism to automatically infer the 
dependencies among business components 320. 

[0105] FIG. 8 shoWs the dependencies of business com 
ponents 320 based on their association With KPIs 330 and 
operational metrics 720, in a component business model 
vieW 500 on the Business Analysis Workbench 150 by using 
an overlay 800 on the component business map of FIG. 5. 
The degree of the dependency may be indicated by different 
styles of texture painted in business component boxes in the 
component business map. 

[0106] In the overlay, the Business Unit Tracking compo 
nent 810 is directly dependent on tWo business components, 
that is, the Sales Planning component 820 and the Sales 
component 830. In addition, the Sales Planning component 
820 depends on the Customer Dialogue component 840. 
Hence the Business Unit Tracking component 810 is indi 
rectly dependent on the Customer Dialogue component 840. 
This indirect dependency is uncovered by the present inven 
tion, Which represents in a semantic model the relationships 
among business related data such as business components, 
processes, activities, operational metrics, and KPIs (Key 
Performance Indicators) of an enterprise and queries the 
semantic model to discover non-obvious dependencies 
among the business entity data for business insights. 

[0107] We Will noW revieW FIGS. 3, 4, 7 and 8 to illustrate 
use of the invention. FIG. 7 provides a use scenario or 
example shoWing hoW the invention Works by using the 
business meta-model 300 and a semantic business model 
400, and executing queries on them. Suppose the user is 
using an embodiment of this invention for a client engage 
ment. Also suppose the client has a business pain point in 
their customer satisfaction rate 335. Let’s say this client’s 
rate is constantly lagging behind that of their competitors. 
The client Wants to get help from their consultants, Who are 
using an embodiment of this invention. 

[0108] With the client, the ?rst thing the user consultants 
Would do is to construct the semantic business model 400 of 
this client by using the business meta-model 300 as the base 
structure. The user consultants ?rst identify one or more 
operational metrics on Which the customer satisfaction 335 
depends. They can do this task by using several means, e. g., 
by using industry standard frameWork on metrics, perfor 
mance indicators, and value drivers, and/or by intervieWing 
the staff members and line of managers of the client com 
Pany 

[0109] In this particular example in FIG. 7, the consultants 
discover that the customer satisfaction rate depends largely 
on tWo factors, i.e., perfect order delivery 721 and Warranty 
claims 722, each of Which in turn depends on loWer-level 
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metrics as shoWn in the ?gure, i.e., rate of missing the right 
order 723, rate of sending Wrong quantity and rate of 
sending Wrong item 725, number of products With defect. 
After identifying the dependency relationship among per 
formance indicators and operational metrics, the consultants 
represent them in a formal model (i.e., in a formal semantic 
markup language such as RDF or OWL). In the formal 
model, the dependency relationship is represented by using 
“dependsOn” relationship 331 in FIG. 3. In an embodiment 
of the invention, they use the Business Model Generator 120 
to create this formal representation of dependency relation 
ships. 
[0110] For the construction of a complete semantic busi 
ness model 400, user consultants then discover business 
activities 310 that are associated With the identi?ed perfor 
mance indicators and operational metrics. Again, this task 
can be done by using knoWledge of the industry standard 
frameWork and/or by intervieWing domain expert from the 
client company. In FIG. 7, for an illustrative purpose, one 
business activity Was identi?ed for each performance indi 
cator or operational metric. NoW the relationships betWeen 
metrics and business activities can also be added to the 
formal model, i.e., the semantic business model 400. A 
relationship de?ned in the Business Meta-model 300, i.e., 
“hasMetric”315 can be used to represent those betWeen 
metrics and business activities 310. Also, the Business 
Model Generator 120 Will be used for actual editing of the 
Semantic Business Model 400. 

[0111] Finally, the consultants can add the Business Com 
ponents 320 that are associated With the Business Activities 
310 to the Semantic Business Model 400. The association 
can be represented by using the “oWnedActivity” relation 
ship 311 de?ned in the Business Meta-model 310. 

[0112] Once the Semantic Business Model 400 is con 
structed and represented in a formal semantic markup lan 
guage, then it can be loaded up to the Semantic Engine 600 
and used to ansWer queries from the business analysts 140. 
An example of such queries, in relation to the scenario 
described above (the client Wants to pinpoint business 
components that affects the comparatively loW performance 
of the company’s customer satisfaction rate 335), Would be 
“Find me all the Business Components 320 that are associ 
ated With a particular performance indicator (e.g., customer 
satisfaction rate 335).” Another example Would be “Find the 
dependency relationship among the Business Components 
320 associated With a performance indicator.” The identi?ed 
Business Components are referred to as “hot” components. 

[0113] The Semantic Engine 600 can ansWer these queries 
by folloWing the links represented in the formal model, the 
Semantic Business Model 400. It folloWs the “depend 
sOn”331 links from the customer satisfaction rate 335, then 
(reversely) folloWs the “hasMetrics”315 links from opera 
tional metrics to Business Activities 310, and ?nally 
(reversely) folloWs the “oWnedActivity”311 links from 
Business Activities 310 to Business Components 320. The 
?nal destination of folloWing this sequence of links Will be 
the “hot” Business Components. The folloWing of these 
links in the formal model, the Semantic Business Model 
400, is the basic idea of the inference capability provided by 
the Semantic Engine 600. 

[0114] The identi?ed “hot” business components in this 
example are shoWn in FIG. 8. They are Business Unit 



US 2007/0106520 A1 

Tracking 810, Sales Planning 820, Sales 830, and Customer 
Dialogue 840. Their relationship are also inferred from the 
dependency represented by the “dependsOn” relationships 
among operational metrics. So they are the visual represen 
tation of the ansWers to the example queries given above. 
The visual display of the CBM vieW 500 With the ansWers 
are shoWn in the Business Analysis Workbench 150. 

[0115] Again, this is a simple example illustrating the 
concept. You can do a lot more qualitative analysis by 
applying the ideas of this invention to different scenarios and 
larger scale examples. 
[0116] In addition to the performance analysis presented in 
FIG. 8, the present invention enables other types of business 
analyses. We Will describe a feW concepts here. In order to 
better analyZe the business performance, consultants need to 
determine hoW components depend on each other based on 
the control How de?ned by processes. The problem is that 
the entire process is done manually; thus it is dif?cult to 
perform a deep analysis of the relationship betWeen com 
ponents. The present invention provides a solution to this 
problem by creating a semantic model that associates pro 
cesses With activities, and activities With components, and 
providing a mechanism for automatically inferring the 
dependencies betWeen components. 
[0117] Business activities are associated With one or more 
business processes, because a business process is an ordered 
collection of business activities. Also, business activities are 
associated With one or more business components, as a 

business component is a collection of business activities, as 
de?ned earlier. Through the associations With business 
activities, business components are related to business pro 
cesses. The relationship can be used in the dependency 
analysis of business components based on business pro 
cesses. 

[0118] With heat map analysis, business consultants 
intend to create multidimensional vieWs (strategic, ?nancial, 
and transformational vieW) of components (With color cod 
ing) to identify strategic components that indicate high 
potential for business improvement or carry high costs. The 
problem is that the current practice of creating heat maps 
requires manual labeling of values, resulting in inconsistent 
and incomplete maps, and lack of scalability. Also, the 
current heat maps provide a ?at level analysis, and do not go 
deeper or broader. In addition, manual techniques limit heat 
maps to a small set of KPIs (e.g., cost, revenue). The present 
invention provides a solution to these problems by creating 
a semantic model of components and vieWs, such that heat 
maps can be automatically generated by using simple 
semantic queries, deriving values for a component from the 
values of entities associated With the component, and so 
enable root-cause and impact analysis, and also extending 
the analysis to a larger set of KPIs. 

[0119] The present invention also provides an improved 
methodology for overlaying IT systems or applications on a 
CBM map in order to make shortfall assessments. Systems 
are a kind of business assets. The overlay shoWs Which 
components oWn Which system. That is, current systems are 
mapped against the components to identify shortfalls in 
systems coverage. Three generic issues tend to arise in the 
shortfall assessment: 

[0120] Gaps: no system exists, the system lacks key func 
tionality, or is poorly designed/uses the Wrong technology 
for a speci?c component 
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[0121] Duplication: multiple systems compete for the 
same component, typically adding unnecessary complex 
ity/cost to development, maintenance and production 

[0122] Over-Extension: a system designed to support one 
component is extended to help support others, for Which 
it may not have appropriate capabilities. Furthermore, as 
a system gets more diverse or extensive the cost/com 
plexity of its operation increases exponentially 

[0123] As the number of applications increase, visual 
examination Would become tedious and inaccurate, if not 
impossible. For example: a large enterprise may use over a 
thousand applications simply in the accounting division. The 
present invention provides a solution to this problem. Given 
a semantic model, gaps, duplication, and over-extension of 
IT systems can be discovered by semantic queries, thereby 
extending the capabilities of visual examination. Note that 
semantic query Will not replace visual CBM; it Will comple 
ment visual examination. 

[0124] The present invention may also be used in the 
creation of component business maps. Industry maps can be 
generated from the universal enterprise map. Also, maps for 
particular enterprises are created from industry maps. The 
problem With existing methods is that the process of creating 
CBM maps is manual. Also, modi?cations brought to a 
CBM are not propagated (up- and doWn-stream). Further 
more, consultants ?nd it dif?cult to reuse the knoWledge 
accumulated in previous engagements. The current practice 
of de?ning components With name and short description in 
maps alloWs ambiguity and inconsistency, and different 
interpretations. 
[0125] This present invention provides a solution to these 
problems by capturing the relationships among the universal 
enterprise map, industry maps, and maps for particular 
enterprises, providing a controlled vocabulary for common 
understanding of terms, providing better, consistent de?ni 
tion of terms, providing automatic translation of terms, and 
propagating the modi?cations interactively. 

[0126] While the invention has been described in terms of 
a single preferred embodiment, those skilled in the art Will 
recogniZe that the invention can be practiced With modi? 
cation Within the spirit and scope of the appended claims. 

Having thus described our invention, What We claim as neW 
and desire to secure by Letters Patent is as folloWs: 
1. A method of analyZing dependencies of components in 

a component model of a business, comprising: 

generating a semantic business model by applying a 
business meta-model to a description of the business; 

presenting to a user a component business model of the 
business, and receiving from the user an analytical 
query of the component business model; 

executing the query through the semantic business model 
to provide a response to the query, said executing 
inferring dependencies among components of the com 
ponent business model; and 

returning the response and said inferred dependencies to 
the user. 

2. The method of claim 1, Wherein the semantic business 
model is a meta-model of business components created by 
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capturing semantics of business information and represent 
ing the semantics in a semantic markup language. 

3. The method of claim 2, Wherein the semantic markup 
language is draWn from the group consisting of Resource 
Description Framework (RDF) and Web Ontology Lan 
guage (OWL). 

4. The method of claim 1, Wherein the semantic business 
model is generated by reusing an existing business semantic 
model, the reuse being accomplished using a computer 
pointing device operation. 

5. The method of claim 4, Wherein the computer pointing 
device operation makes available to the generated business 
model business information associated With one or more of 

business processes, business activities, resources, services, 
metrics, and KPls. 

6. The method of claim 1, Wherein the semantic business 
model includes a universal enterprise layer, an industry 
layer, and a particular enterprise layer. 

7. The method of claim 6, Wherein updates to the com 
ponent business model are propagated across said layers. 

8. The method of claim 1, Wherein one of said dependen 
cies Was inferred by using KPI associations represented in 
the semantic business model. 

9. The method of claim 1, Wherein one of said dependen 
cies Was inferred by using business process associations 
represented in the semantic business model. 

10. The method of claim 1, Wherein one of said depen 
dencies Was inferred based on messages sent and received 
among components as represented in the semantic business 
model. 

11. A system for analyZing dependencies of components 
in a component model of a business, comprising: 

a business model generator for generating a semantic 
business model by applying a business meta-model to 
a description of the business; 

a business analysis Workbench for presenting to a user a 
component business model of the business, and receiv 
ing from the user an analytical query of the component 
business model; 

a semantic engine for executing the query through the 
semantic business model to provide a response to the 
query, said executing inferring dependencies among 
components of the component business model; and 

means for returning the response and said inferred depen 
dencies to the user via said Workbench. 

12. The system of claim 11, Wherein the semantic busi 
ness model is a meta-model of business components created 
by capturing semantics of business information and repre 
senting the semantics in a semantic markup language. 

13. The system of claim 12, Wherein the semantic markup 
language is draWn from the group consisting of Resource 
Description Framework (RDF) and Web Ontology Lan 
guage (OWL). 

14. The system of claim 11, Wherein the semantic busi 
ness model is generated by reusing an existing business 
semantic model, the reuse being accomplished using a 
computer pointing device operation. 
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15. The system of claim 14, Wherein the computer point 
ing device operation makes available to the generated busi 
ness model business information associated With one or 

more of business processes, business activities, resources, 
services, metrics, and KPls. 

16. The system of claim 11, Wherein the semantic busi 
ness model includes a universal enterprise layer, an industry 
layer, and a particular enterprise layer. 

17. The system of claim 16, Wherein updates to the 
component business model are propagated across said lay 
ers. 

18. The system of claim 11, Wherein one of said depen 
dencies Was inferred by using KPI associations represented 
in the semantic business model. 

19. The system of claim 11, Wherein one of said depen 
dencies Was inferred by using business process associations 
represented in the semantic business model. 

20. The system of claim 11, Wherein one of said depen 
dencies Was inferred based on messages sent and received 
among components as represented in the semantic business 
model. 

21. Implementing a service for analyZing dependencies of 
components in a component model of a business, compris 
ing the method of: 

generating a semantic business model by applying a 
business meta-model to a description of the business; 

presenting to a user a component business model of the 
business, and receiving from the user an analytical 
query of the component business model; 

executing the query through the semantic business model 
to provide a response to the query, said executing 
inferring dependencies among components of the com 
ponent business model; and 

returning the response and said inferred dependencies to 
the user. 

22. A computer implemented system for analyZing depen 
dencies of components in a component model of a business, 
comprising: 

?rst computer code for generating a semantic business 
model by applying a business meta-model to a descrip 
tion of the business; 

second computer code for presenting to a user a compo 
nent business model of the business, and receiving 
from the user an analytical query of the component 
business model; 

third computer code for executing the query through the 
semantic business model to provide a response to the 
query, said executing inferring dependencies among 
components of the component business model; and 

fourth computer code for returning the response and said 
inferred dependencies to the user. 


