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Aufgabe 1

Gegeben folgende informele Spezi�kation eines Doppelre
hnersystems, geben Sie die State-


hart und A
tivity
hart f

�

ur diese Spezi�kation an.

The obje
tive is to spe
ify a fault-tolerant solution for a 
omputation servi
e P that 
an

be 
hara
terized as follows:

� P inputs data provided by a produ
er on 
hannel A.

� For ea
h input x on A, a 
omputation y = f(x) is performed by P and delivered via


hannel B to a 
onsumer.

� We assume a syn
hronous 
ommuni
ation between server and environment: The

produ
er will only send a new job after having re
eived a NEXT-message from the

server 
omputer indi
ating that P has �nished the previous 
omputation.

Next, we des
ribe the boundary 
onditions for the desired type of a fault-tolerant server

platform: The fault-tolerant system shall be designed as a dual 
omputer system DCP

a

ording to the master-slave prin
iple: DCP 
onsists of two 
omputers CP1 and CP2. Ea
h

of these 
omponents may fail independently. As a fault hypothesis, we may assume that

ea
h 
omputer a
ts as a fail-stop 
omponent, i.e., the failure events leads to the 
omputer's

total dea
tivation without any remaining sub-a
tivities. In normal operation (when both


omponents are available), CP1 a
ts as the master: a 
opy P1 of P runs on CP1, produ
ing


omputations after whi
h a proto
ol handler of CP1 requests a new job by sending a

message NEXT1. CP2 operates in standby mode by only storing jobs in its lo
al memory

without a
tivation of a P -
opy. Ea
h job is kept by CP2 at least until the NEXT1-message

indi
ates that it has been su

essfully delivered to the 
onsumer.

If CP1 fails, this will also be dete
ted by CP2 whi
h then 
ontinues as the master 
omponent

by a
tivating a 
opy P2 of P and produ
ing messages NEXT2 to request new jobs. Though

CP1's failure may o

ur while a job is still being pro
essed, it is required that this job

should not be lost: CP2 shall use its (still available) 
opy of the input and 
al
ulate the


orresponding result. It must be taken into a

ount, that CP1's failure 
an o

ur after

having delivered a result on 
hannel B and before having produ
ed the NEXT1-message. In

su
h a 
ase it 
annot be avoided that CP2 also pro
esses this job, and the result is sent

to the 
onsumer for a se
ond time. To this end, ea
h input is equipped by the produ
er

with an alternating bit, that is also atta
hed to the result transferred to the 
onsumer. We

assume that the 
onsumer has implemented an alternating-bit proto
ol to dete
t dupli
ated

bits and dis
ard the 
orresponding results.


