
HW4 Solution 

1. Why should a web server not run as a single-threaded process? 

 For a web server that runs as a single-threaded process, only one client can be 

serviced at a time. This could result in potentially enormous wait times for a busy 

server. 

 

2. Distinguish between data and task parallelism.  

 Data parallelism involves distributing subsets of the same data across multiple 

computing cores and performing the same operation on each core. Task parallelism 

involves distributing tasks across the different computing cores where each task is 

performing a unique operation. 

 

3. Multicore systems present certain challenges for multithreaded programming.  

Briefly describe these challenges.  

 Multicore systems have placed more pressure on system programmers as well as 

application developers to make efficient use of the multiple computing cores. These 

challenges include determining how to divide applications into separate tasks that can 

run in parallel on the different cores. These tasks must be balanced such that each task 

is doing an equal amount of work. Just as tasks must be separated, data must also be 

divided so that it can be accessed by the tasks running on separate cores. So that data 

can safely be accessed, data dependencies must be identified and where such 

dependencies exist, data accesses must be synchronized to ensure the safety of the 

data. Once all such challenges have been met, there remains considerable challenges 

testing and debugging such applications. 

 

4. Distinguish between parallelism and concurrency.  

 A parallel system can perform more than one task simultaneously. A concurrent 

system supports more than one task by allowing multiple tasks to make progress. 

 

5. Describe a way in which a thread library could be implemented. 

The first technique of implementing the library involves ensuring that all code 

and data structures for the library reside in user space with no kernel support. The 

other approach is to implement a kernel-level library supported directly by the 

operating system so that the code and data structures exist in kernel space. 

 


