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Complex Engineering Problem - Characteristics 
1 Depth of knowledge Required  
2 Range of Conflicting Requirements  
3 Depth of Analysis Required  
4 Infrequently Encountered Issues Involved  
5 Beyond codes/standards of practice  
6 Diverse groups of stakeholders with widely varying needs involved  
7 Interdependence (high level problems including many component parts/sub-

problems) 
 

8 Have significant consequences in a range of contexts  
9 Judgement (Require judgement in decision making)  
 
Problem Description 

Write a program in any programming language to implement in the ubuntu using IPC 
primitives (shared memory or pipe) to satisfy the described following problem: 

 The parent process creates eight children processes which are waiting for a data structure to 
assign. These processes are called Processing Units (PU). 

 The parent process should generate the first hundred prime numbers, and store them in a 
struct which has a value and a counter attribute (value equals to counter at the beginning), 
then assign these structures to children based on the modular division of the prime number 
by 8. 

 These structs are assigned to the PUs one by one, in a concurrent way. 
 The PUs adds their corresponding numbers (0 to 7) to the value and decrement the counter, 

and then pass the struct to next PU. This loop continues until the counter is zero. 
 When the counter is zero, the PU passes the struct to the parent and parent prints it out. 

 struct prime { 
     int value;           // value of the prime number 
     int counter;         // a counter to decrement (at the start 

counter = value) 
 } 

 An example scenario is illustrated in the following figure. 
 In your implementation, you are free to use either pipe or shared memory or semaphores or a 

combination of these. This brings an expectation about about submitting different codes. 



 

 
 
Rubrics Marks 

Unacceptable Acceptable Proficient  
R1: Identification of 
constraints/requirements/demands 

    

R2: Engineering knowledge (standards)     
R3: Familiarity of issues     
R4: Code and logic comprehension     
R5: Identification of sub component of 
the problem. 

    

Total Marks  
 


