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models and systems

· model: an abstract representation of the real world that reduces complexity and 

represents only thedetails necessary for a specific purpose

· modelling

· designing of software applications before coding. 

· allows developers to consider alternatives, select the best option, work out 

details, & achieve agreement before they start building an application

· system: a set of elements, characterized by interrelations, with a common objective 

· enterprise modeling

· follows systems approach: definition of system boundaries -> decomposition 

(determination of components and their interrelationships) 

· reference model: representation of particular types of organizations that help to 

decompose organizations into subsystems and to identify critical ISs 

· modelling methodology: specifies activities to be performed, roles of participants, 

techniques to be used and deliverables to be produced
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business modeling

·business modelling

· a methodology for business processes

· provide means of expressing businesses in terms of business activities 

and collaborative behaviour

·business model

· descriptive

· limits the types of objects, relationships, and properties to be identified and 

modeled 

· flexible

· normative

· forces modelers to select from a prespecified set of constructs and map the 

perceived system into this prespecified set 

· less flexible, but rigorous and consistent

·e.g., UML, SCOR, BPMN  
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Business Processes and Collaborations

·Collaborative processes span multiple enterprises

·Business collaboration activities

· a predefined set of activities and processes of partners that is initiated by 

a partner to accomplish an explicitly shared business goal and 

terminated upon recognition of one of the agreed conclusions by all the 

involved partners 

· specified by a business process analyst as use cases, requirements and 

business object flow graphs that defines the choreograph of business 

processes

·A collaborative process

· a process that is implicit in the behavior and interaction between 

multiple business entities described as having different roles

· The activities of a collaborative process are the actions performed by 

the participating entitiesin response to the messages they receive from 

other participating entities
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business modeling with UML

·UML

· defines a standard language and graphical notation for creating models 

of business and technical systems

· defines model types that span a range from functional requirements and 

activity workflow models to class structure design and component 

diagrams 
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UML

·class diagram: describes the static structure in a business

·use case diagram: describes the business context and shows 

processes in non-sequential representation

·activity diagram: describes the behavior of business workflows 

·sequence diagram: descrbies the dynamic interactions between 

employees and the items they manipulate

·deployment diagram: shows how a system will be physically 

deployed in its implementation environment 
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UML Class Diagram for a Computer Manufacturer

·arrow: association, diamond: aggregation, triangle: inheritance



7

Receive Order

Validate Order

Report Fault

Check Inventory

UC4: Manufacture parts

Ship Order

Update Log

Update Inventory

UC4: Manufacture parts
Below minimum threshold

Insufficient Goods

Invalid Order

Receive Order

Validate Order

Report Fault

Check Inventory

UC4: Manufacture parts

Ship Order

Update Log

Update Inventory

UC4: Manufacture parts
Below minimum threshold

Insufficient Goods

Invalid Order

Activity diagram for checking inventory, shipping orders 

and updating the inventory
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Customer
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Use case diagram of customers, manufacturers and 

subcontractors.
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S : Sub 
Contractor

A : 
Warehouse

F : Factory
 : Manufacturer

6: shipPartsRequest

7: orderedParts

8: confirmShipment

10: shipPartsResponse

1: partsOrder

3: orderIncorrect

4: revisedPartsOrder

2: validateOrder

5: validateOrder

9: confirmPartsReceipt

Sequence diagram: shipment of parts between a  

Manufacturer and a SubContractor.
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Computer Manufacturer System Deployment Diagram
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An Activity Diagram for a Simple Order Processing 

Application in UML 2.0

·action node, control node, object node 
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Business Process Modelling

·process-centric company: an organization whose managers 

conceptualize it as a set of BPs

·BP models

· a powerful tool for structuring and formatting enterprise-related 

information

· the visibility of the business rules -> makes its easier to adapt them to 

changing market conditions, and a shared understanding of what 

functions are supported by an enterprise, and how these are supported 

· allow analysts to visualize, analylze and improve processes

· guarantee that processes will be executed in a repeatable, consistent, and 

preceise way
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Business Process Modelling Methodologies

·A business process methodology follows a series of meaningful steps 

to ensure consistent production and delivery of real technical 

implementations from high-level problem descriptions

·The methodology is independent of the middleware platform and 

toolsused to develop the e-Business applications. The following 

items are necessary:

· A modelling languageto precisely model the business processes that e-

Business application or system automates and the activities that are 

performed in these processes. 

· A standardized methodologyto organize e-Business project activities 

needed to develop the process models.

· Schema languages to model the business information that is exchanged 

in e-Business messaging on the basis of XML. 
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The Unified Software Development Process

·The unified software development process defines a óprocess 

frameworkôfor different kinds of software systems, domains, and 

organizations. Its general characteristics are:

· Iterative development

· Use-case driven

· Requirements and change management

·Model-based

· Component-based

·unified SW development process life cycle

· inception

· elaboration

· construction

· transition
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The Rational Unified Process (RUP)

·RUP is a configurable software development process platformto 

deliver proven best practices and a configurable architecture

·based on CMM

·RUP also includes e-business specific extensions that provide 

explicit guidance in areas such as business modeling, web 

architectures and testing for the web

·provides extensive guidelines, templates, and examples for all 

critical e-development activities 

·The RUP is designed and documented using the UML

·architecture has 2 dimensions

· horizontal: represents time and shows the lifecycle aspects of the 

process

· vertical: represents core process disciplines ,which logically group 

software engineering activities by their nature 
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RUP supports 

·develop software iteratively

·manage requirements

·use component-based architectures

·visually model software

·verifiy software quality

·control changes to software 
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RUPôs Strategy
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Problems Addressed by RUP

·No repeatable process ïresults are lacking, unpredictable, and highly 

dependent on heroic programmers

·Software that poorly fits user needs

· Inability to deal with changing requirements

·Tedious and expensive testing procedures

·Discovery of serious flaws too late in the project

·Software thatôs hard to maintain and extend
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Describing processes

·The RUP uses four elements to describe processes:

·Workers ïdescribe a role, some people have many roles.

· Activities ïsmall, definable, reusable tasks that can be allocated to a 

single worker.

· Artifacts ïusually process deliverables, like: use cases, code, plans, test 

cases, test results.

·Workflows ïcoordinated sequences of activities.
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UN/CEFACT modeling methodology (UMM)

·UMM has been developed as a specializationof a modified subset 
of the RUP fore-business projects 

·UMM is an incremental business process and information 
construction methodology

·prescribes a specific way to perform business process and 
information modeling for e-business 

·meta model: an explicit specification of a set of concepts and 
relations, which are used to define and constrain models 

·UMM meta-model:  is a description of business semantics that 
allows  trading partners to capture the details for a specific business 
scenarios (a business process) using a consistent modeling 
methodology.

·The UMM views software engineering project as a series of 
sequential steps, or workflows, moving from technology independent 
business process modeling to technology dependent deployment.



22

phases in UMM

· inception and elaboration

· business modeling workflow

· requirements workflow

· analysis workflow

· design workflow

·construction and transition

· implementation workflow

· test workflow

· deployment workflow

· configuration and change management workflow

· environment workflow 
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views supported by UMM metamodel

·The business domain view (BDV): partitions a business domain into 

business areas, process areas, and business processes.

·The business requirement view (BRV): a view of a business process 

model that captures the use case scenarios, inputs, outputs, 

constraints and system boundaries.

·The business transaction view (BTV): a view of a business model 

that captures the semantics of business information entities and their 

flow of exchange between roles as they perform business activities.

·The business service view (BSV): captures the syntax and semantics 

of business messages and their exchange between business services.
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The UN/CEFACT Unified Modeling Methodology
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Supply Chain Operations Reference (SCOR) model

·SCOR

· a cross-industry, standardized, supply-chain reference model that 

enables companies to analyze and improve their supply-chain operations 

by helping them to communicate supply-chain information across the 

enterprise and measure performance objectively 

· gives inter-organizational SC partners a common basis for integration 

by providing them with a tangible framework to interact and work with 

·The SCOR framework model depicts the supply-chain from a 

strategic perspective

·The core of the SCOR model 

· consists of 5 basic processes: plan, source, make, deliver, and return 

· comprisesfour levels of processesthat guide supply chain members on 

the road to integrative process improvement

· facilitates BPR, benchmarking, and best practice analysis



26
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End-to-end Business Flows
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Level 1 Processes
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Level 2 Processes



30

Level 3 Processes
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Supply Chain BestPractices



32

SCOR as a process reference model

·standard descriptions of management practices

·a framework of relationships among the standard processes

·standard metrics to measure process performance

·management practices that produce best-in-class performance

·standard alignment to features and functionality 
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phases defined in SCOR methodology

·define the supply-chain process

·determine the performance of the existing supply chain

·establish supply-chain strategy, goals, and priorities

· redesign supply chain as needed

·enable the redesign and implement 



34

Business Process Modelling Notation 

·BPMN is an attempt at a standards based business process 

modelling language that can unambiguouslydefine business logic 

and information requirements to the extent that the resultant models 

are executable

·Business logic and information requirements are maintained in a 

model that is consistent with and reflects the actual EIS supporting 

business activities

·BPMN contains notations and semantics for capturing workflowsor 

sequences of activities, decision points and prerequisites, information 

transformation and flows, collaborations among multiple entities and 

actors 

·based on BPML from BPMI 
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business process diagram (BPD)

·defined as a series of activities connected by sequence flow, where 

the direction of the sequence flow arrowheads determines the order 

of the sequence 

· is made up of 

· flow objects: events, activities, and gateways (forking, merging, joining)

· connecting objects: sequence flows, message flows, associations 

· swimlanes and artifacts



36

BPMN example of a high-level business process 

BPMN example of a business process at high-level of precision



37

Query product 
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Make payment
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BPMN example including two pools and two lanes


