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Template for Project Description

1. Analysis

(Scope: describe the problem, analyze solutions and identify the solution strategy)
a. Processes

(Briefly describe the problem in terms of processes involved. Identify for each process the necessary requirements in terms of scheduling.)

b. Criteria 

(Identify the criteria to optimize according to the involved processes. Describe clearly why you think optimizing these criteria would solve the problem)

c. Alternative criteria

(Identify other possible criteria and motivate why your chosen criteria is better.)

d. Solution

(Identify and describe the solution according to the criteria. Motivate clearly why do you think the solution is appropriate.)

e. Alternative solutions

f. (Describe alternative solutions and give reasons why your chosen solution is better for the problem at hand.)

g. Solution strategy and project plan

(Describe briefly how you are going to implement your solution and what can be the risks of project failure)

2. Design
(Scope: Describe how the solution is going to be implemented through a software architecture. Following the object-oriented approach, design each component of the solution and how these interact with each other.)

a. Classes and Objects

(Identify the objects involved in the solution. Briefly describe how these are mapped onto the entities identified in the analysis step.)

b. Class diagram (or Design Model)
(Build in UML a class diagram that describes the relationships among the classes).

c. Classes description

(For each class, describe the attributes and the methods. For each method describe procedurally  what is supposed to perform).

d. Component Diagram (or Implementation Model)

(Build in UML a component diagram that describes parts of the implementation model and their relationships)

e. Technological specifications

(Identify a developing framework and the programming language. Briefly describe the potentials of the framework and why you have chosen it according to your design strategy.)
f. Security Design Specifications

(Identify security issues related with the architecture proposed. Identify problems that are solved and not by the designed architecture.)

g. Quality Design Specifications
(Describe any issues related to quality)

a) Example of Analysis

Scenario 2

1. A military base controls some remote devices whose feedback and reaction time is critical. The devices are managed through some software programs. Each program receives a signal from the device, elaborates the signal and must reply within a certain time.

Criteria: Since feedback and reaction is critical the criteria is “Responsiveness”

 

Solution: queue1 with RR.



Alternative solutions: queue1 with SJF
2. There are also some local devices which are handled by some other programs. These local devices have a response time larger than for the remote ones. Once activated a signal from a local device it must be dealt with completely until the end of the procedure (queue2 with FCFS).

Criteria: The procedure must be completed once it starts.

 
      Solution: queue2 with FCFS.


      Alternative solutions: queue2 with RR
3. The military base also runs frequent periodic scans of the security system through programs which check if there have been intrusions in the system. These scanning have different computation time depending on the dimension of the log data. However, it must be guaranteed that all the scannings be completed in a reasonable time (queue3 Aging)

Criteria: Scanning have different computation time depending on the dimension of the log data. Average time must be optimized!. Response is not critical.
 
      Solution: queue3 with SJF and Aging

      Alternative solutions: queue3 with priority scheduling 
4. The military base has also a guard software program that in case of immediate emergency activates the general alarm and closes all the gateways. 
Criteria: Migration due to high priority

 
      Solution: queue3 with SJF and Aging. Migrate in queue1 with priority 0.

      Alternative solutions: queue3 with priority scheduling. Priority 0. 


How are all the queues assigned the CPU?

Solution: Multilevel feedback queue: RR among queues, 40% queue1, 40% queue2, 20% queue3.
Alternative solution: Fixed priority between queues, queue1 higher than queue2 and queue2 higher than queue3.

Example of Design

Objects and Classes:
Process, Scheduler, Dispatcher, OS Manager, Timer, CPU, Multi-Level Feedback, SJF, FCFS, RR, PRIORITY

General Class: Simulation (main)    

Class diagram (partial)
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Component Diagram
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Technological specifications



Object-Oriented framework. JAVA or C++, etc.

Security Design Specifications

Kernel and user mode of processes. Implement good policy for process kill and suspend.

Quality Design Specifications


How many processes can the architecture handle properly?


Performance issues


Are the criteria optimized by the designed architecture?


Is the code easily maintained based on the current design?
Etc….
