CpSc 875

Exam 1

Name______________________________________________

Answer any FOUR of the five questions. Place a large X on the page for the question you are not answering. If you answer all five, I will not count the one on which you did the best. All questions are counted the same: 25 points each. Be certain to answer ALL parts of the questions you select to answer. When a question refers to either the architecture you developed in the project or specific examples that we developed in class, be certain to answer using the correct system. You are allowed the notes you have taken and handouts.
1. Tactics/styles
a) Describe the process the architect follows to determine which tactic to use.
b) MVC is a style used for user interactions with a system. Where in this style would security be addressed?

c) The layered style requires that behavior in one layer only communicate with the behavior in the adjacent layer. What quality attributes does this enhance? Why is the 7-layer network protocol stack a natural for “layering”?
a. First the architect selects a quality attribute to address from the list of prioritized QAs. Then the architect considers the stimulus – response model and identifies from the catalogs of tactics which fit the current architecture best.
b. Security would be addressed in the model, probably at the point where it interacts with the server

Maintenance is enhanced. The 7 layer represents a pipeline algorithm so each major stage is a layer.

2. QAs
a) Why are quality attributes handled separately from functional requirements?
b) Assume maintainability is a high priority for the product under development. Describe at least two tactics by which maintainability can be facilitated in the architecture.
c) For the top four quality attributes for our CPAS project list the actions we have taken to enhance each of those QAs. For each action you list that enhances an attribute list the attributes that are degraded by that action.
a.  Quality attributes cannot be localized to a single point in the product unlike a functional requirement.

b. The separation of specification from implementation (information hiding) and separation of concerns which makes each concern easier to understand and change.

c.   Availability – we suggested redundant servers
Performance – we started with a very fast system and most of the actions such as moving to 4 tier and imposing security have degraded performance
Expandability – using the service oriented structure makes it easy to add additional behavior; using C/S makes adding another Server for capacity expansion works
Security – use of https as the protocol between C/S; use of an authenticator on the client; performance was degraded by these actions 

3. AADL
a) Describe the difference between abstract and instantiated architectures.
b) What are the advantages and disadvantages of using each to represent an architecture: a language such as AADL in an environment like OSATE, PowerPoint (or other drawing program) graphics?  

c) What does it mean for an AADL architecture description to be bound? What is it possible to do with a bound architecture that is not possible with one that is not bound?
a. One system in the abstract architecture may correspond to one or more systems in the same instantiated architecture. A property is defined in the abstract architecture but given a specific value in the instantiated architecture.  
b. AADL has specific syntax related to architectural concepts while to PowerPoint a system is just a box.
Every operational architecture element (threads, processes, and anything that requires bus access) is associated with a hardware element (processors, buses, etc.). 

4. Process and principles
a) How does the architecture team determine the priorities among quality attributes for a product?
b) How is the separation of concerns principle applied to an architecture? Give an example from CPAS.
c) A software product line is a set of similar, yet different, products. How does a software product line architecture differ from the architecture for a single product?
a. A QAW

b. A module is split into two or more modules. MVC separated the concerns of data, display and control

c. A software product line architecture is more abstract than a single product architecture. It is also more encompassing since it must define all possible configurations of product architectures.
5. Reference (standard) architectures
a) List at least two criteria that are used to determine whether a specific reference architecture is selected for use in a product.
b) How do encapsulation and information hiding reduce incidental complexity in a reference architecture? 

c) How is a web services model different from a model in which the services are all located in the server of the product? 
a. (1) the domain for which it is a reference (2) the profile of QAs that it enhances
b. They divide the information in the architecture into smaller pieces and separate specification information from implementation information.

c. The services that may be accessed is different and so is the level of security. Using web services, services written by other people can be used. When all the services are in one server the system is more secure.

