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CIM Compliance Realities
• Lack of consistent and clear compliance rules

• CIM is not consistently leveraged on large scale integration 

 projects

• Misperception of CIM Usage and compliance makes vendors 

 hesitant to address compliance

• They all “smoke”

 
CIM however most of them don’t “inhale”

 it. 

• A fair amount of ambiguities at the different levels

• A need to promote CIM usage beyond network model 

 exchange



CIM Usage Perspective

Presenter
Presentation Notes
CIM can be effectively leveraged in the following technology solutions (Figure 1) and interoperability scenarios:

Enterprise Application Integrating (EAI) / Enterprise Service Bus (ESB) – provides basis for standard-based message payloads and data transformation (e.g. XSLTs) from and to CIM structures.

Enterprise Information Integration (EII) – provides platform-independent logical model as well as mappings to underlying systems and federated queries.

Extract, Transform and Load (ETL) – Generates data transformation workflows to convert data from a source to a target data store using CIM as a logical intermediary.

Modeling and Development tools – Create / extent / profile models (e.g. interface model) using CIM structures

Business Intelligence (BI) tools – Using CIM and Business Vocabulary (BV) to generate common business views 

Data Management solutions - provides platform-independent logical model as well as data exchange mappings from CIM-based payloads to underlying systems. 

Process Modeling – More effective process engineering leveraging CIM use cases and standard functional decomposition as well as standard data exchanges and BV.

Composite Applications Framework – provides standard-based interoperability framework for linking technology and business components into functional assemblies. 

Network Model data exchanges -  provides ability for multiple components (within the same organization or B2B)  to exchange network models





CIM Usage
• Enterprise Application Integrating (EAI) / Enterprise Service Bus (ESB)

 

– provides 

 
basis for standard‐based message payloads and data transformation 

• Enterprise Information Integration (EII)

 

– provides platform‐independent logical 

 
model as well as mappings to underlying systems and federated queries.

• Extract, Transform and Load (ETL)

 

–

 

Generates data transformation workflows to 

 
convert data from a source to a target data store using CIM –

 

DDL generation
• Modeling and Development tools

 

– Create / extent / profile models (e.g. interface 

 
model) using CIM structures

• Business Intelligence (BI) tools

 

– Using CIM and Business Vocabulary (BV) to 

 
generate common business views 

• Data Management solutions

 

‐

 

provides platform‐independent logical model as 

 
well as data exchange mappings from CIM‐based payloads to underlying systems. 

• Process Modeling

 

– More effective process engineering leveraging CIM use cases 

 
and standard functional decomposition 

• Composite Applications Framework

 

– provides standard‐based interoperability 

 
framework for linking business components into functional assemblies

• Network Model data exchanges

 

‐

 

provides ability for multiple components (within 

 
the same organization or B2B)  to exchange network models



Example 1: CIM Usage – Web Service Design

Presenter
Presentation Notes
Figure 2 illustrates a CIM usage in an integration project where CIM was leveraged extensively. The design time semantic analysis started with CIM. CIM profile as a subset of CIM was created with only data elements required in the project. The CIM profile is then extended with required data elements that were not part of CIM Profile. Note also that those data elements were discovered during data exchange analysis. For Example 1, besides leveraging CIM as integration semantic model, CIM is also used for Web Services and message payloads design.





CIM Formal Definitions (1)

• Definition 1

 
‐

 
CIM Definition

– A CIM is a 4‐tuple: C = (E, A, P, R)

• where

Presenter
Presentation Notes
The CIM is seen as a conceptual information model consisting of entities, attributes (class fields), properties (in this context data type properties) and relationships.  The CIM can be formally defined as follows:

Definition 1 – CIM Definition 

A CIM is a 4-tuple: C = (E, A, P, R), where:

E is set of Entities in CIM: 

E = {ei |1  i  n, ei  E }

A is set of Attributes in CIM: 

A = {aj |1  j  m, aj  A }

P is set of  attribute data Properties in CIM

P = {pk |1  k o, pk  P }

R is set of Relationships in CIM

R = {rl |1  l  q, rl  R }

n – number of entities in CIM

m – number of attributes in CIM

o – number of properties in CIM

q – number of relationships in CIM





CIM Formal Definitions (2)

• Definition 2

 
– CIM profile Definition

– A CIM Profile is a 4‐tuple: Cpr

 

= (Epr

 

, Apr

 

, Ppr

 

, Rpr

 

)

• Where

Presenter
Presentation Notes
CIM profile is a subset of CIM and contains only entities, attributes, properties and relationships necessary to achieve required business objectives. CIM profile is defined formally as:

A CIM Profile is a 4-tuple: Cpr = (Epr, Apr, Ppr, Rpr), where:

Epr is set of Entities in CIM Profile:

{ei |1  i  npr, ei  E }

Apr is set of Attributes in CIM Profile: 

Apr = {aj |1  j  mpr, aj  A }

Ppr is set of attribute Data Properties in CIM Profile: 

Ppr = {pk |1  k opr, pk  P }

Rpr is set of Relationships in CIM Profile:

 Rpr = {rl |1  l  qpr, rl  R }

npr – number of entities in CIM profile { npr < n }

mpr – number of attributes in CIM profile { mpr < m }

opr – number of data properties in CIM profile { opr < o }

qpr – number of relationships in CIM profile { qpr < q }





CIM Formal Definitions (3)

• Definition 3 –

 
Extended CIM

 
Definition

– An Extended CIM is a 4‐tuple: Cex

 

= (Eex

 

, Aex

 

, Pex

 

, Rex

 

)

• Where
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Extended CIM is either CIM profile or CIM with additional entities, attributes, properties and relationships necessary to achieve required business objectives. Extended CIM is defined formally as:

An Extended CIM is a 4-tuple: Cex = (Eex, Aex, Pex, Rex), where:

Eex is set of Entities in  extended CIM: 

Eex = {ei |1  i  nex, ei  Eex , E Eex }

Aex is set of Attributes in extended CIM:

 Aex = {aj |1  j  mex, aj Aex , A Aex }

Pex is set of  attribute data Properties in extended CIM:

Pex = {pk |1  k oex, pk  Pex , P Pex }

Rex is set of Relationships in extended CIM:

Rex = {rl |1  l  qex, rl  Rex , R Rex }

nex – number of entities in extended CIM {  nex > n  }

mex – number of attributes in extended CIM { mex > m  }

oex – number of properties in  extended CIM {  oex > o  }

qex – number of relationships in extended CIM {qex >q }





CIM Formal Definitions (4)

• Definition 4

 
– CIM Mapping / Transformation Definition

– A simple mapping or transformation is defined as 3 ‐

 
tuple: 

 T = (M, O, C)  where

Presenter
Presentation Notes
Transformation is defined as an operation / action required for mapping elements of CIM to elements of a model under consideration.

A simple mapping or transformation is defined as 3 - tuple:

T = (M, O, C) 

where

T is set of mappings / transformations

{ti |1  i  nt t  T }

C  is set of  CIM elements 

M is set of Model elements

O – set of operations (simple transformation / function or direct mapping) that maps elements of set M  to elements of set C   

O: M  -> C  where

{ mj = oi (ck) }

{mj |1  j  am, mj  M }

{ck |1 k  ac, ck  C,  }

{oi |1  i  nm, oi  O,  am  <  ac }

am – number of attributes in M

ac – number of attributes in CIM

o – number of operations that transform / map model data elements to CIM





CIM Formal Definitions (5)
• Definition 5

 

–

 

CIM compliance indicator for a model is defined as percentage 

 
of model data elements mapped to CIM
– CIM compliance indicator is defined as

t%

 

= at

 

/ am

 

* 100  where
• t% ‐

 

percentage of elements mapped to CIM 
• at – total number of data elements from model M mapped to CIM
• am –

 

number of applicable attributes in model M

• Definition 6

 

–

 

CIM compliance indicator for multiple models (e.g. 

 
sender/source and receiver/target) is defined as percentage of model data 

 
elements that map to each other (M1

 

‐> M2

 

) and to CIM. 
– A simple mapping or transformation is defined as 3 ‐

 

tuple: 
T = (M, O, C)  where

• tm%

 

‐

 

percentage of elements mapped to CIM 
• at 

 

– total number of data elements from model M1

 

, M2

 

…Mn

 

that map to each other and to CIM
• an

 

–

 

number of applicable attributes in models M1

 

, M2

 

…Mn
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Definition 5 – CIM compliance indicator for a model is defined as percentage of model data elements mapped to CIM. 

CIM compliance indicator is defined as

t% = at / am * 100

where

t% - percentage of elements mapped to CIM 

at – total number of data elements from model M mapped to CIM

am – number of applicable attributes in model M

Definition 6 – CIM compliance indicator for multiple models (e.g. sender/source and receiver/target) is defined as percentage of model data elements that map to each other (M1 -> M2) and to CIM. 

CIM compliance indicator for multiple m models is defined as

tm% = at / an * 100

where

tm%- percentage of elements mapped to CIM 

at – total number of data elements from model M1, M2…Mn that map to each other and to CIM

an – number of applicable attributes in models M1, M2…Mn





CIM Formal Definitions (6)
• Definition 7

 

–

 

CIM compliance indicator for multiple models (e.g. 

 
sender/source and receiver/target) is defined as percentage of model data 

 
elements that map to each other (M1

 

‐> M2

 

) and to CIM. 
– CIM compliance indicator s for multiple mmodels is defined as

sm

 

% = at

 

/ an

 

* 100 
where

• sm% 

 

‐

 
percentage of elements mapped to CIM 

• as 
 

– total number of data elements from model M1

 

, M2

 

…Mn

 

that 

 map to each other and to CIM at entity, attribute, property and 

 relationship level.
• an

 

–

 
number of applicable attributes in models M1

 

, M2

 

…Mn
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Definition 7 – CIM compliance indicator for multiple models (e.g. sender/source and receiver/target) is defined as percentage of model data elements that map to each other (M1 -> M2) and to CIM. 

CIM compliance indicator s for multiple m models is defined as

sm% = at / an * 100

where

sm% - percentage of elements mapped to CIM 

as – total number of data elements from model M1, M2…Mn that map to each other and to CIM at entity, attribute, property and relationship level.

an – number of applicable attributes in models M1, M2…Mn 

Definition 7 implies that message payloads are derived from CIM.



CIM Compliance Assessment Rules (1)

• Semantic Compliance
– Rule 1 ‐

 

A necessary condition for CIM semantic compliance is the 

 
ability to map directly or using a simple translation, data elements of 

 
an information model to the respective attributes of the CIM.
Supposing Definition 4 and according to Definition 5, CIM Compliance 

 
Levels are

If 10 < t% 

 

< 20 then CL = 1 
Else if 20 < t% 

 

< 30 then CL = 2
Else if 30 < t% 

 

< 40then CL = 3
Else if 40< t% 

 

< 50 then CL = 4
Else if 50< t% 

 

< 60 then CL = 5
Else if 60< t% 

 

< 70 then CL = 6
Else if 70< t% 

 

< 80 then CL = 7
Else if 80< t% 

 

< 90 then CL = 8
Else if 90< t% 

 

< 99 then CL = 9
Else if t% 

 

= 100% then CL = 10

Presenter
Presentation Notes
The following semantic compliance rule is proposed to assess CIM compliance level of an information model: 

Compliance Rule 1 - A necessary condition for CIM semantic compliance is the ability to map directly or using a simple translation, data elements of an information model to the respective attributes of the CIM.

Rule – Supposing Definition 4 and according to Definition 5, CIM Compliance Levels are

If 10 < t% < 20 then CL = 1 

Else if 20 < t% < 30 then CL = 2

Else if 30 < t% < 40then CL = 3

Else if 40< t% < 50 then CL = 4

Else if 50< t% < 60 then CL = 5

Else if 60< t% < 70 then CL = 6

Else if 70< t% < 80 then CL = 7

Else if 80< t% < 90 then CL = 8

Else if 90< t% < 99 then CL = 9

Else if t% = 100% then CL = 10

where

CL – CIM compliance Level

The Rule1 should be used mainly to assess semantic CIM compliance level. Per rule, a semantic compliance can be achieved at several levels depending on percentage of data elements mapped to CIM (e.g. Level 1 - 5-10%, Level 2 -10-20%, Level 3 20-30%, Level 4 40-50%, Level 5 - 50-60%, Level 6 60-70%, Level 7 70-80%, Level 8 80-90%, Level 9 90-99% and Level 10 - 100%). Using the Compliance Rule 1, the information model M should be considered as CIM Compliant at some level if sufficient number (e.g. for Level 4 between 40 and 50%) of data elements has corresponding CIM data elements  (e.g. entity/data element Organization.type in an EIM can be mapped to entity/data element Company.companyType in CIM ). This would ensure that the same logical concepts for data elements in the model under consideration are equivalent to those in CIM.





CIM Compliance Assessment Rules (2)

• Interoperability (Message Payloads / Interfaces / Data Streams) CIM 

 Compliance
– Rule 2 ‐

 

A necessary condition for CIM compliant semantic interoperability between two 

 
systems is the existence of mapping schema or translation function that maps data elements 

 
of the domain models of both systems (sender/source and receiver/target) to the respective 

 
attributes of CIM. 

Supposing Definition 4 and according to Definition 6, CIM Compliance Levels are

If 10 < t% 

 

< 20 then CL = 1 

Else if 20 < t% 

 

< 30 then CL = 2

Else if 30 < t% 

 

< 40then CL = 3

Else if 40< t% 

 

< 50 then CL = 4

Else if 50< t% 

 

< 60 then CL = 5

Else if 60< t% 

 

< 70 then CL = 6

Else if 70< t% 

 

< 80 then CL = 7

Else if 80< t% 

 

< 90 then CL = 8

Else if 90< t% 

 

< 99 then CL = 9

Else if t% 

 

= 100% then CL = 10

Presenter
Presentation Notes
This section defines compliance rules at data exchange / interface level.

Compliance Rule 2 - A necessary condition for CIM compliant semantic interoperability between two systems is the existence of mapping schema or translation function that maps data elements of the domain models of both systems (sender/source and receiver/target) to the respective attributes of CIM. 

Rule – Supposing Definition 4 and according to Definition 6, CIM Compliance Levels are

If 10 < tm% < 20 then CL = 1 

Else if 20 < tm% < 30 then CL = 2

Else if 30 < tm% < 40then CL = 3

Else if 40< tm% < 50 then CL = 4

Else if 50< tm% < 60 then CL = 5

Else if 60< tm% < 70 then CL = 6

Else if 70< tm% < 80 then CL = 7

Else if 80< tm% < 90 then CL = 8

Else if 90< tm%< 99 then CL = 9

Else if tm% = 100% then CL = 10

where

CL – CIM compliance Level

This ensures that the exchanged information has the same meaning for both systems (sender and receiver). The semantic compliance can be achieved at several levels depending on percentage of data elements mapped to CIM (e.g. Level 1 - 5-10%, Level 2 -10-20%, Level 3 20-30%, Level 4 40-50%, Level 5 - 50-60%, Level 6 60-70%, Level 7 70-80%, Level 8 80-90%, Level 9 90-99% and Level 10 - 100%).





CIM Compliance Assessment Rules (3)

• Syntactic Compliance
– Rule 3

 

‐

 

A necessary condition for CIM compliant syntactic interoperability between two 

 
systems is the existence of semantically compliant sender and receiver as well as when 

 
both systems (sender and receiver) can process message structure/payload derived from 

 
CIM

Supposing Definition 4 and according to Definition 7, CIM Compliance Levels are
If 10 < t% 

 

< 20 then CL = 1 
Else if 20 < t% 

 

< 30 then CL = 2
Else if 30 < t% 

 

< 40then CL = 3
Else if 40< t% 

 

< 50 then CL = 4
Else if 50< t% 

 

< 60 then CL = 5
Else if 60< t% 

 

< 70 then CL = 6
Else if 70< t% 

 

< 80 then CL = 7
Else if 80< t% 

 

< 90 then CL = 8
Else if 90< t% 

 

< 99 then CL = 9
Else if t% 

 

= 100% then CL = 10

Presenter
Presentation Notes
Another type of CIM compliant data exchanges deals with syntactic interoperability. The syntactic interoperability is seen as grammar that conveys semantics and structure / format of data exchanges such as messages’ payloads or data streams. 

Compliance Rule 3 - A necessary condition for CIM compliant syntactic interoperability between two systems is the existence of semantically compliant sender and receiver as well as when both systems (sender and receiver) can process message structure/payload derived from CIM. 

 

Rule – Supposing Definition 4 and according to Definition 7, CIM Compliance Levels are

If 10 < sm% < 20 then CL = 1 

Else if 20 < sm% < 30 then CL = 2

Else if 30 < sm%< 40then CL = 3

Else if 40< sm%< 50 then CL = 4

Else if 50< sm% < 60 then CL = 5

Else if 60< sm% < 70 then CL = 6

Else if 70< sm%< 80 then CL = 7

Else if 80< sm% < 90 then CL = 8

Else if 90< sm%< 99 then CL = 9

Else if sm% = 100% then CL = 10

where

CL – CIM compliance Level

Using message structure/payload derived from CIM, enables so-called direct access to the payload by participating systems while payload just based on CIM requires a clearly defined transformation function / rules. Note that both approaches can be combined in a single payload.

 

The syntactic compliance can be achieved at several levels depending on percentage of data elements in payload directly derived from CIM or in other words those that facilitate 'direct access' (e.g. Level 1 - 5-10%, Level 2 -10-20%, Level 3 20-30%, Level 4 40-50%, Level 5 - 50-60%, Level 6 60-70%, Level 7 70-80%, Level 8 80-90%, Level 9 90-99% and Level 10 - 100%).





Integration Readiness Assessment

Integration 

 
Complexity

Description
Semantic Compliance

Levels
Syntactic Compliance

Levels

2 4 7 10 2 4 7 10

High No Semantic Model, 
No Endpoints

Med/High No Semantic Model, 
Some Endpoints

Medium Semantic Model, 
Some Endpoints

Med/Low Semantic Model, 
Endpoints

Low Semantic Model and standard  
based Endpoints

Zero Coding 
Effort* Plug & Play

Zero effort True Plug & Play

Complexity of Integration vs. Compliance Levels (Traditional Integration Tools)

Presenter
Presentation Notes
Integration readiness is seen as a component’s ability to interact with other components in an integrated environment. The integration readiness can be assessed by complexity level or effort required to enable a component to exchange information with other components. Experience on large scale integration projects demonstrates that inadequate component’ integration readiness results often in significant project delays. Organizations undertaking large scale integration projects are often forced to deal with large number of non-standardized, non-CIM compliant data exchanges resulting in project delays simply because of absence of semantic and syntactic standard compliance rules to assess integration readiness before project starts. Therefore it is extremely important to measure integration readiness of all components at the component selection time. The proposed CIM semantic and syntactic compliance rules are strongly recommended to measure integration readiness of each component. 

The empirically based Table 1 shows strong relationships between complexity of integration and integration readiness expressed in terms of semantic and syntactic compliance levels to a common information model.

Note that higher compliance levels decreases chances of projects’ delays and leads to more effective as well as less expensive integration.





Integration Readiness Assessment

Integration 

 
Complexity

Description
Semantic Compliance

Levels
Syntactic Compliance

Levels*

2 4 7 10 2 4 7 10

High No Semantic Model, 
No Endpoints

Med/High No Semantic Model, 
Some Endpoints

Low Semantic Model, 
Some Endpoints

Configuration 
Effort

Semantic Model, 
Endpoints

Configuration 
Effort

Semantic Model and standard  
based Endpoints

Configuration 
Effort Plug & Play

Zero effort True Plug & Play

Complexity of Integration vs. Compliance Levels (Next Generation

 

Tools)

*Semantic Model will be imported in Integration Tools and used as an Intermediary where all mapping and transformations will be defined for run‐time. 

 

Therefore, semantic compliance will become more important in the

 

future. 



Conclusion and Recommendations
• CIM Semantic and Syntactic compliance rules are proposed 

• This is an attempt to demystify CIM usage and simplify CIM 

 compliance assessment

• Proposed rules can be used to assess components’

 
integration 

 readiness

– Proposed rules can be leveraged by 3‐parties for CIM compliance 

 certifications

• Higher compliance levels decreases chances of projects’

 
delays and 

 leads to more effective and less expensive integration

Presenter
Presentation Notes
CIM Semantic and Syntactic compliance rules are proposed in this paper. CIM formal definitions are presented as well to provide foundation for clear description of compliance rules. The proposed rules can be used to assess components’ integration readiness. Solution providers are strongly encouraged to evaluate integration readiness of their products and use that as a competitive advantage especially for components that would interact with other systems and applications. The proposed rules should encourage non-product suppliers to develop services and tools for CIM compliance level certifications.
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