CS775 Fall 2002

Solution to Exam I

Q1. (a) Identify all events

	E1
	Send M1
	103
	Given in (a)

	E2
	Receive M1
	104
	Should be >103 and > LC(E8)

	E3
	Send M2
	51
	Given in (b)

	E4
	Receive M2
	52
	Should be > 51

	E5
	Send M3 to N1
	53
	Should be > LC(E4) (d)

	E6
	Send M3 to N2
	54
	Should be > LC(E5) (d)

	E7
	Receive M3 at N1
	104
	Should be > LC(E5); I assumed that E1 happens first

	E8
	Receive M3 at N2
	55
	Should be > LC(E6)


Q1 (b) Show the happened-before diagram. 
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	E1( E2
	Send&Rcv (a)

	E3(E4
	Send &Rcv  (b)

	E5(E7
	Send&Rcv   (d)

	E6(E8
	Send&Rcv  (d)

	E5(E6
	Events at a node 3 (d)

	E4(E5
	Condition (d)

	E4(E6
	Condition (d)

	E8(E2
	Condition (e)


Q1c. Does it show total ordering? No. Because, there is no happened-before relationship between several events. For example, it does not define a relationship between E1 and E3.

Q1d. Let us assume that ID(Node1)=1, ID(Node 2)=2, ID(Node 3) =3.

         Let us also assume that the total ordering is based on (time,ID).

         Then, the total ordering is: E3, E4, E5, E6, E8, E1, E7, E2
Question 2. (i) Iterative navigation: 

	1
	Server 3 (( Server 1

	2
	Server 3 (( Server 2

	3
	Server 3 (( Server 5

	4
	Server 3 (( Server 8


Question 2. (iii) Recursive navigation.

	1
	Server 3 ( Server 1

	2
	Server 1 ( Server 2

	3
	Server 2 ( Server 5

	4
	Server 5 ( Server 8

	5
	Server 8( Server 5

	6
	Sever 5 ( Server 2

	7
	Server 2 ( Server 1

	8
	Server 1( Server 3


Question 2(iii). Caching helps by reducing the length of iteration or the depth of recursion in navigation. It improves response time and reduces the communication/processing overhead.

Question 3. 

	1
	Create a file “test: in directory /usr/grad/X
	Assuming that the client-module already has dirfh for the root, say root-dirfh,

(i) lookup (root-dirfh, usr) ( usr-dirfh, attr

(ii) lookup (usr-dirfh, grad) ( grad-dirfh, attr

(iii) lookup (grad-dirfh, X) ( X-dirfh, attr

(iv) create(X-dirfh, Test, attr)( Test-fh, attr

	2
	Open “Test”
	Client server checks whether or not it has a copy of 

	3
	Write “012…” in Test
	


The rest are similar.

Question 4. a i

	Msg
	Src
	Vector TS
	Justification

	M1
	P0
	<1,0,0>
	No messages were seen prior to this one

	M3
	P1
	<0,1,0>
	No messages were seen from P1 and P2

	M2
	P0
	<2,1,0>
	Saw M3 from P1

	M4
	P1
	<0,2,0>
	Saw M3 from P1

	M5
	P1
	<1,3,0>
	Saw M1; after M4

	M6
	P2
	<0,2,1>
	Saw M4


(a)(ii)  Process P2:

	Msg
	Action
	Hold-back and Delivery Qs

	M2
	P2’s TS vector is <0,0,0>. When it receives M2<2,1,0> from P0, it puts in the hold-back queue. It has to wait until 1 message from P0 and 1 from P1 are received. 
	Hold-back Q: <M2>; 

Delivery Q:<>

	M4
	P2’s TS vector is still <0,0,0>. On receiving M4<0,2,0> from P1, it puts it in the hold-back queue. It has to wait until the1st message from P1 is received.
	Hold-back Q: <M2,M4>;

Delivery Q: <>

	M3
	P2’s TS vector is <0,0,0>. On receiving M3<0,1,0> from P1, it puts it in the delivery queue. It updates its TS vector to <0,1,0>. It then takes M4<0,2,0> from the hold queue and places it in the delivery queue. It changes its TS vector to <0,2,0>.
	Hold-back Q: <M2>;

Delivery Q: <M3,M4>

	M5
	P2’s TS vector is <0,2,0>. When it receives M5<1,3,0> from P1, it puts in the hold-back queue. It has to wait until P2 receives 1 message from P0. 
	Hold-back Q: <M2,M5>

Delivery Q: <M3,M4>

	M1
	P2’s TS vector is <0,2,0>, When it receives M1 <1,0,0> from P0, it puts it in the delivery queue and updates its TS vector to <1,2,0>. It also takes M2 and M5 from the hold-back queue and places them in the delivery queue. It updates its TS vector to <2,3,0>.
	Hold-back Q: <>

Delivery Q: <M3,M4,M1,M2,M5>


(b) FIFO Ordering at P0 and P1: Any ordering that satisfies M1(M2; and M3(M4(M5 

For example, P0: <M1,M2,M3,M4,M5,M6> and P1: <M3,M1,M4,M2,M6,M5>
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