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• Answer all the questions. All answe.rs must be brief and concise. 

• No further clarifications on the question paper will be given. Make any suitable assumptions 
wherever you feel are required, but write down your assumptions clearly. 

• Show all intermediate steps of your computations. Marks will be deducted for failing to show 
the steps of your computations. 

1. The laxity of a task at any instant of time is defined as the relative deadline of the task at 
that instant minus the computational time remaining for the task. Based on this definition, 
a variant of EDF called Minimum Laxity First (MLF) scheduling technique has been defined. 
In MLF scheduling, at any scheduling point the task having the minimum laxity is taken up 
for execution. Would MLF be more proficient than EDF for certain task sets? If yes, give an 
example of a task set schedulable using MLF but unschedulable under EDF. [5 Marks] 

2. Consider three real-time periodic tasks T1, T2, and T3 whose characteristics have been shown 
in Table 1. 

I Task I Start-time (mSec) I Processing-time (mSec) I Period (mSec) I Deadline(mSec) II 
T1 20 25 150 150 
T2 40 15 60 60 
~ 00 ~ wo 100 

Table 1: Characteristic of Tasks T1, T2, and T3 

(a) Check whether the three tasks whose characteristics have been shown in Table 1 are 
schedulable under RMA. Assume that the tasks are independent and share no resources. 
[10 Marks] 

(b) Assuming that each context switch incurs an overhead of 1 mSec, determine whether the 
task set of Table 1 remains schedulable under RMA. [7 Marks] 

(c) Assume that T1 , T2 , and T3 self suspend themselves for 1mSec, 2 mSec, and 3 mSec 
respectively. Determme whether the task set remains schedulable under RMA. Context 
switching overhead of 1 msec needs to be considered. You can assume that each task 
undergoes at most one self suspension during execution of each of its instance. [10 
Marks] 
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(d) Compute the response time jitter of the task T3. Design a suitable scheme to reduce the 
response time jitter of the task T3 as much as possible. What would be the impact of 
your scheme on the response times of Tl and T2? [3+2+5 Marks] 

(e) Assume that T3 is known to be the most critical of the three tasks. Using one or two 
sentences explain the design of a suitable scheme by which it may be possible to ensure 
that T3 does not miss its deadlines under transient overload conditions when the task 
set is scheduled using RMA. What is the impact of your solution on the schedulability 
of the three tasks?[3+5 Marks] 

3. Assume that the three tasks given in Table 1 need to use shared resources CRl and CR2 in 
their every instance as per the details given in Table 2. 

(a) Determine the maximum inversion time that an instance of Tl would encounter under 
the basic priority inheritance scheme of resource arbitration. [6 Marks] 

j Task I CR1 usage time (mSec) I CR2 usage time (mSec) II 

I~ I 6 3 
5 2 
7 1 

Table 2: Resource Usage of the Tasks T1, T2, and T3 of Table 1 

(b) Assume that each task instance tries to get all its required resources before starting to 
use any of the resources. Once a job (task instance) returns a resource, it does not try 
to acquire it again. If PCP (priority ceiling protocol) is used for resource arbitration, 
determine whether the task set is schedulable when the context switching overhead of 
1mSec is considered (assume no self suspension of tasks). [14 marks] 

---The End---
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