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1. Knowledge and Understanding Skills
A hard real-time application refers to an application who's deadlines must be met punctually,

thus the project must be developed in an accurately cyclic manner and deadlines must be guaranteed.
This system is typically used in life or death situations such as in nuclear power plants or medical
equipment, where one small unaddressed bug can cause a large amount of complications. The word
‘hard’ in hard real-time applications refers to the need for the deadline to be met in the millisecond
region. “A real-time task is said to be hard if producing the results after its deadline may cause
catastrophic consequences on the system under control” [1].

Unlike a hard real-time application, a soft real-time application may miss some deadlines,
however the more deadlines are missed, the more the application’s performance with decline. An
example of this is a movie’s pixilation. At times, part of a scene’s pixels will become corrupted. If the
scene is missing only a few pixels, it can still be viewed. However, if too many pixels become corrupted,
half of the screen ends up missing pixels and thus the scene mal-performs. “A real-time task is said to be
soft if producing the results after its deadline has still some utility for the system, although causing a
performance degradation” [1].

“A car satnav is used to guide a driver, and upon identifying a waypoint updates the screen to
remind the driver with a latency of 1.5s.” This application scenario uses soft real-time application
requirements. The latency of 1.5 seconds is far greater than what a hard real-time application’s latency
should be. The latency will not cause a fatal error, thus a hard real-time application is not needed.

2. Practical Skills

2.1.  Combining 2 bytes
.global main

main:
MOV R1, #3
ADD RO, R1, #2
MOV R2, #1

SWI0




2.2.  Combining 2 arrays (loop for each byte)

2.3.  Pass pixel image as array (loop for each byte)

2.4. Combine pixel images

2.5.  Return a pointer to a displayable image

3. Cognitive and Intellectual Skills

3.1. Timing Constraints and Delays

With a simple wash and dry cycle, the time constraints are as such time delays occur after each
operation. When the machine is turned on, there is a 3 second delay before the system is operational.
Once the program is selected, there is a 5 second delay before the water is pumped into the machine for
15 seconds. The machine then spins for 1 hour, changing direction every 20 seconds, with a 5 second
delay before each direction change. Water is pumped out of the machine every 20 minutes for 15
seconds with what once can assume is a 5 second delay before pumping in more water for 15 seconds,
again with a 5 second delay. Once the washing cycle has completed, there is a 5 second delay before the
machine continues to spin for another 20 minutes pumping out water continuously. Every 20 seconds
the spin direction is changed, with a 5 second delay before the spinning recommences. Once the spin
cycle has completed, the machine continues to spin for 40 minutes, changing spin direction every 20
seconds with a 5 second delay whilst the heater is turned on. Once the drying cycle has finished, the
machine cools down for 5 minutes before the speaker signals the cycle has finished, with a possible
minute delay.

3.2. Safety Constraints

When addressing the safety of washing machine users, one must ensure that the system does not
allow the user to open the door whilst a program has not completed. Similarly, if the machine is turned
off mid-program, the system must stop users from being able to open the door whilst there is still water
inside. The system must also guarantee that the door will not open if the machine’s temperature it too
high, to ensure users do not burn themselves on the metal interior. It is also very important for the
machine to turn itself off in the case of critical hardware malfunction.
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FINAL GRADE

40/100

GENERAL COMMENTS
Instructor
Knowledge (20): 15
Cognitive (40): 23

Practical (40): 2

Nice description of soft/hard RT systems but the
sat nav scenario required a more consideration.

Requirements analysis is a bit too terse, although
the initial description was interesting.

No useful code provided.
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, Comment 1

I would like to have seen a bit more debate and justification for your conclusion.
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, Comment 2

This analysis good but more detail was required, it is a bit brief.
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, Comment 3



Not enough references
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