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Exam Rubri
All answers should be written in English or Swedish (English is preferred).A mark of 50% is required for a G a mark of 85% is required for a VG or asimilar s
heme for 3,4,5. If you are a TF student then you must only answerquestion 1-6 (other questions will not be marked). If you are doing the 5point version you must answer all questions. If you are a distan
e student,you must do all the questions.Hj�alpmedel:Pen,pen
il, ruler,rubber, di
tionary.
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1. General Questions on Realtime systems.(a) What is the distin
tion between a soft and a hard real-time sys-tem? Give at least one example of ea
h type of system. (points2)(b) What is the di�eren
e between stati
 s
heduling and dynami
s
heduling? (points 2)(
) What sort of s
hedules are required for aperiodi
 tasks? (points1)2. Consider the pro
esses below. Determine if they are s
hedulable whenusing rate-monotoni
 s
heduling (assuming independen
e, et
..)Pro
ess Exe
ution time PeriodP1 2 10P2 4 30P3 1 20P4 2 10 (points 3)3. Des
ribe with example Earliest First Deadline (EDF) S
heduling. Youshould try to illustrate the di�eren
e between (EDF) S
heduling and�xed priority s
heduling with your example. (points 4).4. Assume a (hard) real-time system with the three pro
esses P1, P2, andP4 exe
uting on a CPU. The following system parameters are known:Pro
ess Period Deadline w
etP1 15 14 2P2 12 7 2P3 12 5 1(a) Whi
h is the optimal priority order (and why?)? (points 1)(b) Cal
ulate the worst 
ase response time for P1, P2, (points 2) andP3.5. Assume a (hard) real-time system with the four pro
esses P1, P2, P3 andP4 exe
uting on a CPU. The pro
esses share some resour
es guardedby the semaphores S1, S2 and S3. The following system parameters areknown:
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Pro
ess Period Deadline WCET Max time in CSS1 S2 S3P1 15 10 3 � � 1P2 8 4 2 1 � 0:1P3 20 20 5 1 2 0:5P4 5 5 1 0:2 0:3 �Assume deadline monotoni
 priority order and that the immediate in-heritan
e proto
ol is used.(a) What is the priority order for the task set? (points 1)(b) What is the blo
king fa
tor for ea
h task? (points 3)(
) What is the worst 
ase response time for ea
h task? (points 3)6. The CAN Bus.(a) Explain in detail (with examples) the CAN-bus arbitration me
h-anism. (points 4)(b) Assume a CAN-like network using 5-bit identi�ers and with a�xed frame/pa
ket transmission time (in
luding arbitration et
.)of 7ms. In the beginning of an arbitration 
y
le frames with thefollowing identi�ers enter arbitration from di�erent nodes:i. 11001ii. 01101iii. 01110iv. 01010v. 11100vi. 00100Assuming that no other frames will enter arbitration, after howlong time will the transmission of frame with identi�er 11001 be
ompleted? (points 2)Stop here if you are a TF Student!.7. Consider the following task set with Jitter.Task Ti Ci Di Jsmallesti Jbiggesti1 6 2 5 1 12 5 1 3 1 23 20 5 15 2 34



(a) What is the optimal priority ordering? (points 2)(b) What is the response-times for ea
h task? (points 3)8. Questions on Timed Automata.(a) Given the following timed automata:

l2

X>1

l3

off? & X>1                    X:=0   

on? &  X > 2                X := 0   

l0 l1

is it possible to rea
h the state l3 with the 
lo
k X equal to 0:5.Justify you answer with a sequen
e of timed transitions. (points2)(b) You are to model a system using timed automata whi
h is to a
t asa parental guard on a mobil phone. If the system is in the lo
ationdisabled then the phone will not work. A mobil phone 
all 
anbe upto 3 minutes after a phone 
all has been made the user mustwait at least 5 minutes to use to the phone again. Model makingthe 
all with two events start
all? and end
all?. (points 5)
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