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1. [10 pts] We have covered how to create and address an RFP by treating it as a source for constructing the VOC for design traceability to customer need.  What is the difference between an RFP and a proposal? 
Differences between RFP and proposal are: RFP (Request for proposal) is created by customer and contains VOC (Voice of customer) and CN (Customer needs) and proposal is answer from vendor on RFP. Proposal tells customer how vendor is going to resolve CN, how much it is going to cost, and the time needed to finish the project if proposal is granted.
Describe the process of requirements engineering going from VOC to CN to FR and the V-model in axiomatic design, detailing the following:

a. Describe requirements elicitation techniques to develop VOC from various stakeholders.

Interviews
Vendor prepares the questions for customers and during the interview vendor needs to get good answers to help understands VOC and CN. During the interview vendor might compose some additional questions if needed.

Questionnaires

This method is used when vendor do not have time to meet with customer during the interview, so customer is responsible for answering the questions. This method is not very efficient as the interview, because it is missing the need for fast answer if is needed by vendor.
Scenarios

Vendor will create some scenarios from VOC and CN and go over the scenarios to ensure that all customers needs and captured, if not, then some additional questions might arise and get answered by customer.

Use-cases

All above methods are then combined in use-cases using the UML (Unified modeling language) diagrams and presented to customer, so that one more again VOC and CN are tested using the use-cases.

Ethnography

This method is very costly and is used if vendor can’t derive all CN from VOC using the above methods.
b. Describe the business analyst role during CN assessment.

Business analyst needs to understand VOC and decide what are CN that new system must contains and document those CN in SRS (Software requirement specification) document. After that BA needs to confirm CN with customer. Every CN must match with particular VOC to help with tractability.
c. Describe the systems analyst role during FR assessment.

SA needs to work very closely with BA to be able to understand CN and that will help with creating FR (functional requirements). Every FR needs to match one or several CN. When it is done customer needs of verify every FR. All FR are documented in SRS. After that FR are decomposed to de smallest manageable parts needed for design. After establishing FRs they are entered in DSM (Design structure matrix) and paired with DP (design parameter).
d. Describe how to derive modules through axiomatic design.

After completing DSM matrix in Acclaro DFSS, every horizontal line gave us module.
2. [10 pts] We have covered how to establish class architecture first as a foundation to detailed design with UML. When using Axiomatic Design process to develop classes, how do the following map to OO Design object elements:

a. FR (first layer)

First layer of FR gives us the class for the system.
b. FR (second layer)

Second layer of FR gives us the class behavior.

c. DP 

DP gives us the attributes of the class.

d. FR/DP intersection

FR/DP intersection gives us the methods of the class.

3. [10 pts] In order to start detailed design from a base architecture, we can use the Acclaro DFSS as a high-level information architecture tool to develop classes in UML as a starting point that allows for traceability of your final design to the original user needs (from class architecture to FR to CN to VOC).  Describe the process of going from FR to OO design [10], according to the MIT paper handout “Object Oriented Software Design with Axiomatic Design”. 
According to Figure 1 below/next page:

(Top-Down Approach)

Define FRs

FRs are derived from CNc and placed in DFS matrix.

Map to DPs

DPs are created and also placed in DFS matrix and paired with FRs.

Decompose
Now we have to decompose FRs to the level it is possible to implement and also decomposition must be followed by DPs decomposition to match each FRs.

(Full design Matrix)

Define modules

Now when our DFS is completed every row in the DFS matrix corresponds to the module.

(Bottom-up approach)

Identify classes

Now every module is traced back to its parents to be part of class, and actual root FR is class itself.

Establish interfaces

Establish the interactions between the objects/classes.
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4. [10 pts] In OO design, describe the concept [with symbol]:

a.  Aggregation
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b.  Composition
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c. Polymorphism

In polymorphism an operation can have the same name in different classes, and proceed differently in each class.
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d. Inheritance
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e. Blackbox

For example we just know it is car but we do not know the parts of it. We just know input and output, but we do not know how output was produced.
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Figure 1: Axiomatic Design Process for Object-Oriented
Software System (The V model)
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5. [10 pts] In OO design, describe the concept [with symbol]:

a. Public operations

Symbol is ‘+’
b. Private operations

Symbol is ‘-‘

c. Inclusions
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d. Extensions
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6. [10 pts] In OO design, describe the concept [with symbol]:

a. Association
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b. Generalization

The generalization relationship works for use cases as well as for classes.

c. Dependency
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d. Realization
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e. Annotation 
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f. Interface

We can represent an interface as a rectangle that contains information, connected to the component by a realization arrow.
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7.  [10 pts] During the research and documentation phase considerable amount of knowledge was accumulated, appended, organized, and updated on your concept map.  Some of your research was directly applicable to your project allowing for convergence, while other research completed was exploratory. How have you aligned your research and documentation to prepare you for the design and presentation phase after the midterm?

8. [10 pts] Describe how SysML differs from UML (list at least 5 ways).

· SysML is for Hardware Engineers

· Added new Parametric Diagram

· Added new Requirement Diagram

· Modified Assembly Diagram

· Modified Activity Diagram

9. [10] Select 3-5 UML model types and show how you may use that type to model an aspect of your project.[image: image13.png]Diagram
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Use-case:
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Collaboration diagram:
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Class Diagram: 
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10. [10 pts] Describe how this class has helped you develop the SRS and project plan.
Chapter 6 has nice outlines for SRS.

Bonus:  [10 pts] What aspect of this course did you enjoy most?

I like it just on beginning when we had just two books to read and after that I was bombarded with 200 pages of this of that. It was too much for me.
Thank you anyway!
Minhad Keserović
Car
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