EXAM BUSINESS PROCESS SUPPORT 

(237400) April 2008
Instructions:

This is an open book exam – it is allowed to consult any reading material provided by the teachers. Be sure to switch mobile phones off and store them in a closed bag. Be sure to indicate name, program and student number on each sheet. The total number of points for the exam is 180. The exam consists of two parts. The first part (120 points!) contains open answer questions and the second part (60 points) consists of twenty multiple-choice questions. Regarding the first part concise yet complete answers are better than long-winded answers. 

Success!!

PART I   (120 points)

The following case description provides the basis for answering Questions 1-3. It describes the business model and functionality of the CarpetOnline marketplace.
CarpetOnline Case Description
CarpetOnline is an intermediary between carpet and textile suppliers and interior designers. It can offer the combined products of a lot of mills to thousands of interior designers that are members of their network.

CarpetOnline uses several service providers to realise its trade functionality. 

More precisely, in the selling of fabrics the following parties are involved:

· Sample warehouse in Chicago

· Credit card company

· U.S. Warehouse

· U.S. shipper – shipment within the U.S.

· Transatlantic shipper

· Sample maker

· Agents 

In the selling of rugs and carpets the following additional service providers are needed:

· Workroom to manufacture custom-size custom-border rugs

· Roll-out service to roll out carpets at the customer’s homes.

If not obvious already, the role these parties fulfil in the CarpetOnline trade can be inferred from the description below.

CarpetOnline is targeting the U.S. interior designer market. In general, the CarpetOnline members (i.e., interior designers) order rugs and fabrics from CarpetOnline and do not know who the original manufacturer is. Products are branded CarpetOnline. For designer rugs this does not apply! 

Similarly, carpet and fabric suppliers sell to CarpetOnline and cannot address individual CarpetOnline members. Suppliers invoice CarpetOnline, and CarpetOnline pays them. 

Four categories of rugs are offered by CarpetOnline: 

· Standard machine-made rugs - custom-size/custom-border: these are third-party production, assembled in workroom in the U.S. However, the suppliers of field and border materials for standard machine-made rugs are from the E.U.

· Custom-size/custom colour rugs; 

· Designer collection rugs.

Suppliers of custom-size custom-colour rugs and designer collection rugs are from the U.S. 

The following services are available on the CarpetOnline marketplace:

Members can order rug and fabric samples, order rugs or fabrics and roll-out services at the delivery addresses.

Additionally, members have access to the following services through the member service desk:

· Handling of returned merchandise and complaints;

· System support: How can I search for X? Where is product Y?

· Tracking and tracing: I ordered a rug three weeks ago, has is been shipped already?

· Modify/withdraw orders: My customer is not satisfied with the colour, is it still possible to withdraw the order and order a different one?

Suppliers can ask for system support as well, and they can ask the service desk to help them with their product offering: modify their production descriptions or product offering.

The pricing/payment of products is done as follows:

· The suppliers of materials set the price (per product). 

· Samples are for free.

· Payment of ordered items is done by the members by means of credit card, according to the following rule: in advance, 100% when the rug is in stock, otherwise: 50% in advance -50% when the item is available in the US warehouse and ready to be shipped. The buyer will be notified (per e-mail) when this has happened and requested to pay the second half of the bill.

· A substantial number of interior designers use so-called trade credit. 

· CarpetOnline takes a margin (30%) for all the sales. 

The shipment is done as follows:

The E.U. suppliers must ship fabrics, complete rugs and rug components (e.g., fields and borders) to the U.S. using airfreight (transatlantic shiper). All shipments have as destination the U.S. warehouse. The U.S. suppliers do the same but use the U.S. shipper. The U.S. shipper is also used to deliver the end products to the members. Optionally, if the buyer requires it, the U.S. shipper may appoint and agent to carry out the roll-out service for carpets and rugs at the delivery address.

The stock keeping is done as follows:

As a rule, CarpetOnline maintains centrally all stock level indicators. All stocks of rug components, complete rugs and fabrics are deposited in the U.S. warehouse from where they are either shipped to the buying members or to the U.S. workroom for assembly. Samples are the only exception. They are in kept in stock at (and distributed from) the sample warehouse in Chicago.  

Note: For this exercise you are required to use the BiZZdesign notation and draw several models. Applying the modelling best practices suggested in the lectures is also part of the grade for this exercise.

Question 1 (10 points): 
Identify all actors involved in the Carpet Online and draw a model of them in which you also indicate what kind of items (e.g., money, products, services, information) they exchange.
Question 2 (30 points): 
Model the process a member must follow in order to complete one full transaction. 

When developing your model the following aspects must be taken into account:

· The member may want to buy one or more different type of products (e.g., fabrics, standard machine made rugs and designer rugs). 

· The member may want to order samples prior to taking a decision regarding the orders he wants to place

· The member may want a roll out service as well.

· The member has to pay for the products (s)he ordered.

Question 3 (20 points): 
Take now the perspective of the Carpet online marketplace. Model the process of “order handling” for designer collection rugs orders. You have two options: 

· Real-time processing: each incoming order is immediately processed.

· Batch processing: designer rugs orders coming in during a week are collected and handled together in one pass. 

Question 3-a (5 points)

Which of the two process modelling strategies mentioned above is in your opinion more efficient in terms of completion time and in terms of costs involved. Motivate why? 
Question 3-b (10 points)

Choose one of these two options and model all the activities CarpetOnline fulfils from the moment the orders come in to the moment the rugs are shipped to the buying customers. Compare this process with the process you designed for question 2. What are the main differences what is the overlap?
Question 3-c (5 points)

 How can you transform the process you designed at b. such that CarpetOnline has shorter delivery times for designer rugs? 
Remark: This is a design assignment and, as such, there is no unique solution to it. The model published as solution is just one alternative and it contains slightly too much detail (for the sake of completeness). Therefore, even if you did not model the same activities you may get all the points allocated to Q1-Q3 provided the quality of your designs is good, i.e., you have used all concepts correctly, you followed the modelling best-practices, you have structured well your processes, you have chosen the right level of detail, you have covered reasonably well the main phases of a transaction/order handling processes, etc.

Question 4 (12 points)

Consider the following three Petri Nets (where places have unlimited capacity except there is an explicit value c specified):
	
[image: image14.png]WF Net N,

cl

c2





	

	
	


For each of these three Petri nets give a statement whether the depicted transition may fire under the current net marking or not. Give a short explanation for each net!

For cases where the depicted transition can fire, additionally draw the Petri net (with its marking) which results after the firing of this transition.

Question 5 (20 points)

Consider the following Petri Net:
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Figure: Marked Petri Net
Question 5-a (12 points)
Perform a reachability analysis for this Petri Net; i.e., determine the set of all reachable states.   Use a table to structure your answer!
Question 5-b (5 points)

Draw the reachability graph for this Petri net. 
Question 5-c (3 points) 

Characterize the dynamic behavior of this Petri net based on the results of your reachability analysis.
Question 6 (28 points)
Consider the following activity net S and assume that all activities have join semantics AT_LEAST_ONE:
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Let ActStates bet the set of possible execution states of a single workflow activity:

ActStates:= {not_activated, activated, running, completed, skipped}

Remark: An activity is in state running if it has been already started, but not yet been finished.

Question 6-a (4 points)
Which activities will be always executed for workflow instances running on schema S?

Question 6-b  (4 points)
Which activities may be concurrently executed for instances running on S (i.e., which activities might run in parallel)?

Question 6-c (16 points)
Let I1, I2, I3, and I4 be four different workflow instances running on workflow schema S and having the following execution logs:  

Execution log of workflow instance I1:

	START(A)
	END(A)
	START(B)


Execution log of workflow instance I2:

	START(A)
	END(A)
	START(B)
	END(B) [x=1]


Execution log of workflow instance I3:

	START(A)
	END(A)
	START(B)
	END(B) [x=-1]


Execution log of workflow instance I4:

	START(A)
	END(A)
	START(B)
	END(B) [x=0]


For each of these four instances specifiy the current state of their activities (i.e., assign to each of the activities A – H its corresponding execution state state(X) ( ActStates). 
Use the following table to structure your answers (i.e., one table per instance)!


Instance Iv (v = 1 .. 4)
	Activity
	Current Execution State

	A
	

	B
	

	C
	

	D
	

	E
	

	F
	

	G
	

	H
	


Question 6-d (4 points)
Take activity net S and assume that a workflow designer wants to add the control connector F ( C to this schema. Would this schema change be allowed? Explain your answer!
PART II. Multiple Choice Questions (60 points)

For each of the following 20 questions you can reach 3 points!

Question 1

Suppose that, after a takeover, the senior management of a company decides to start a business process re-engineering project in which the goal is to reorganise a number of departments and integrate and align the processes of the two former companies into one coherent organisation. How is in your opinion the best way to manage the project?

a. Bottom-up

b. Top-down

c. Middle-out

d. None of above

Question 2

What was in your opinion the most important cause for the high failure rate for BPR projects in the 90’s? 

a. The gap between the as-is and the to-be situation was too large and therefore these projects were too expensive. 

b. The scope of BPR projects is usually too broad and too ambitious. 

c. A BPR process also assumes fundamental changes in the organisational cultures which take a lot of time and are costly.

d. The lack of adequate supporting BPR technology. 

Question 3

Which one of the following statements is not true?   

a. BPMSs facilitate the modelling, management execution and monitoring of business processes. 

b. The goal of a BPMS is to facilitate the usage of web service technology for workflow execution. 

c. In a BPMS the business logic and the application logic are separated.

d. In a BPMS business rules may be used to orchestrate application services that support automated activities in the process. 

Question 4

Let us consider the Pizza process model, modelled in biZZdesigner and depicted below. 
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Which of the BPMN models, given below, models correctly the same pizza process?
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e. None of the above.   

Question 5

Which of the concepts mentioned below can only be found in the BiZZdesign modelling notation?  

a. actor 

b. interaction

c. activity replication 

d. process loops

e. none of the above

Question 6

As you may recall a BP comprehensive modelling technique should be capable of representing the following “process perspectives”:

· The functional perspective.

· The organizational perspective.

· The informational perspective. 

· The behavioural perspective.
Which of the notations mentioned below does not cover all these perspectives?
a. ARIS

b. BPMN 

c. UML activity diagrams 

d. RAD 

Question 7

Which of the following statements is true:

[image: image9.emf]Determine 

ingredients

Pack

pizza

Receive

pizza

order

Deliver

pizza

Bake

pizza

Prepare

pizza 

Pick-up 

ingredients 

 burned

non-standard

pizza

standard pizza

Prepare and bake pizza

well done


a. The model follows the best practice of showing the process flow from top to bottom.

b. The model is incorrect because the process never ends.

c. The model is incorrect because it contains different levels of detail which is against the modelling best practices.

d. None of the above is true. 

Question 8

The choice for a particular modelling strategy (i.e., process oriented, resource oriented, data depends on 

a. The modelling goal 

b. The model type 

c. The norms and the critical success factors

d. The scope of the reengineering project 

e. None of the above

Question 9

Which of the following statements is not true.

a. COPAFIJTH is an qualitative analysis technique based on reasoning trees

b. Completion time analysis is a qualitative technique that can be used to determine the cumulative probability distribution of the completion time of a process.

c. Besides the average durations of activities, for the calculation of the weighted critical path also the probabilities by or splits are necessary.

d. The inter-arrival time and distribution at the trigger are required for the simulation of the completion time with resource constraints. 

Question 10 

Which of the following statements is not true:

Ideas and criteria for extreme process design can be derived from

a. Critical success factors and norms 

b. The COPAFIJTH aspects and sub-aspects 

c. Bottlenecks and other performance indicators 

d. Process constraints, impact-of-change and risk analysis results.    

Question 11
Consider the workflow reference model as suggested by the Workflow Management Coalition (WfMC). Which of the following statements is not correct? 

a. The workflow reference model provides interfaces for accessing audit trails (i.e., execution logs).

b. The workflow reference model provides interfaces for dynamic changes of workflow instances during runtime.

c. The workflow reference model provides interfaces which allow workflow enactment services to interact with each other.

d. The workflow reference model provides interfaces for implementing worklist applications. 

Question 12
Consider the concept of user worklists in process-aware information systems. Which of the following statements is not correct?

a. A particular user worklist contains at least one work item for each running workflow instance.

b. A worklist may contain more than one work item related to the same workflow instance.

c. A worklist may contain work items related to multiple workflow instances of the same or of different workflow types

d. When a workflow activity becomes activated more than one work item may be created and added to different worklists.  

Question 13
A point in a workflow model where, based on a decision or workflow control data, exactly one out of several branches is selected is called …
a. simple merge

b. exclusive choice

c. parallel split

d. XOR-join  

Question 14
Consider the following Petri Net:
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Which of the following statements is true?
a. Both transitions A and B are concurrently enabled! 
b. Both tranistions A and B can be concurrently executed! 
c. None of the two transitions A and B can fire under the current marking! 
d. The Petri-Net is deadlock-free!
For Questions 15-16 consider the following Activity Net
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Question 15
Consider the status of activity ‘assess risk’. This status informtation constitutes …
a. workflow application data

b. workflow participant data
c. workflow control data 
d. workflow relevant data
Question 16
Consider the data item ‘amount’. This data item constitutes …
a) workflow application data

b) workflow participant data
c) workflow control data 
d) workflow relevant data
For Questions 17-19 consider the following organizational model:
An organization comprises the organizational units O, O1, and O2 , the roles R1 and R2, and the actors U1, U2, U3, U4, U5, and U6. These entities as well as their relationships are depicted in the following figure:
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Question 17

Consider the following actor assignment rule: 
Role = R1 or Role = R2.
Which of the following actor sets corrsponds to this rule:

a. { U1, U2, U4 }
b. { U3, U4, U5 }

c. { U1, U2, U3, U4, U5 }
d. { U1, U2, U3, U4, U5, U6 }
Question 18

Consider the following assignment rule: 
Org = O1 and Role = R2.
Which of the following actor sets corrsponds to this rule:

a. { U2 }
b. { U3 }

c. { U2, U3 }
d. { U2, U3, U5 }
Question 19

Consider the following assignment rule: 

Org = O+ (incl. child units).
Which of the following actor sets corrsponds to this rule:

A) { U1, U2, U3, U4, U5, U6 }
B) { U6 }

C) { U4, U5 }
D) { U1, U2, U3 }
Question 20
Which of the following statements is not true? 

Tools for realizing document-centered workflows (e.g., ProMInanD) allow to
a. model the circulation of an electronic folder through an organization
b. access documents when working on a particular activity
c. integrate arbitrary application components
d. connect applications with document types
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