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Reducing the frequency of processor thrashing
using guarantee/reservation in process migration

Jun-Yeon Lee'- Jag-Hyun Lim'"

ABSTRACT

In a dynamic load distribution policies, each node gathers the current system state information before making a decision on lead balancing.
Load balancing policies based on this strategy can suffer from processor thrashing. In this paper, we propose a new algorithm which attempts
to decrease the frequency of the processor thrashing. the algorithm is based on the integration of three components. The first, the algorithm
of which determine the size of jobs be transferred. The second, negotiation protocol which obtains a mutual agreement between a sender and
a receiver on the transferring job size. And the third, a symmetrically-initiated location policy. The algorithm proposed in this paper used Siman
IV as simulation too! to prove the improvemnent of performance. 1 analyzed the resuit of simulation. and compared with related works. The mean
response time shows that there are no difference with existing policy, but appear a outstanding improvement in high load. ‘The thrashing
coefficient that shows the average response time, CPU overhead and the thrashing ratio at both the receiving and sending nede has been used
in the analysis. A significant improvement in the average response time and the CPU overhead ratio was detected using our algarithm when
an overhead oceurred in the system over other aigorithm. The thrashing coefficient differed in the sending node and the receiving node of the
system. Using our algorithm, the thrashing coefficient at the scnding node showed more improvement when there was an overhead in the
system, proving to be more useful. Therefore, it can be concluded that the thrashing ratio can be reduced by preperly sctting the maximum

and minimum value of the system's threshold queue.
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Slist; = i+1, i+2, =, n, 1, -, i~1
Riist; = null
OKlist; = null
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1. probe the head of Riisti, say j, to determine whether j is
receiver
2. 1f j = receiver
then { return j to the transfer policy
STOP, }
else { remove j from Rlist;
if j = sendor then add j to the head of Slist;
else add j to the head of OKlist:
}
3. If Rlist; i5 empty
then { negotiation STOP
return FAILURE to transfer policy
}
else go 1o step 1.
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1. remove i from whatever list it is in.

2. add it to the head of Slisi;

3. Send reply message to { indicating whether j is a
recerver, sender, or OK.
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1. probe a selected node, say j, to determine whether j is a
sender
choose the head of Slis#
if Slist; 1s empty, then choose last nede from OKlist;
if both Skist; and OKlist; are empty,
choose the last node from Rlisy;
2. If j responds that it is a sender
then {
add J 1o the head of Slist;
return j to the transfer policy
5TOP
'
if j responds that it is a sender, but will no longer be
a sender after migrating a task
then {
remove j from whatever list it is in,
add j to the head of QKlist ,
return 7 to the transfer policy
STOP
}
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f j responds that it is not a sender
then {
remove j from whatever list it is in
if 7 = receiver
then add j 1o the head Hlist;
else add j 1o the head of OKlisy;
)
3. If all nodes have been proved
then STOP negotiation and return FAIDLURE
else g0 to 1,
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1. If j is not a sender
then {
return informing message
remove { from whatever list it is in
add i o the head of Rlist;
}
2. If j is a sender then migrate a task to [
Inform i of j's state after the migration
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Procedure §1
1. select target node :
target node P = head of f2Lists
2. determine guarantee value gur:
gur = (number of tasks in task queue} - GUR:
3. GUR: = (‘URS + gur
4. VW, = + RES: - GUR,
5. send a Dolllmz message to Pr
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ACK(gur, max, res)® 44 == 7 24-"«?5“:} o] 4L
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Procedure RI
1, List update
Remove P. from whatever list it is in
add it to the head of SList,.
2. If Pris NOT a receiver(ie. VW, = L-load}
goto procedure I’
endif
3. Determine reservation value res :
max = MaxAssign()
if max < gur then res = max
else res = gur
4. Accumulate reservation value res :
RES, = RES, + res
o VW, = VW, + RES, - GUR,
6. Send an ACK message to P
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Procedure 52
1. Release guarantee value gur :
GUR: = GUR; -
2. Determine job size b :
t = NumAssign()
if{ < resthenb =1t
else b = res
3. Select b tasks from task queue :

oY OIFA BF/0 718 018D
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If no task can be selected
goto procedure S
enchf
4, Transfer b tasks to P;:
K= K, -
5 VW, = K + RES; - GUR,
6. List update :
Estimate P/'s new effective load state by calling
HeceiverNewVI(),
Move P, to the head of appropriate list of P

7. Reset probe_limit counter and stop
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Procedure R2
1. Lists update :
Move P to the head of the appropriate list according to VI,
2. Append b tasks onto the threshold queue :
K. =K +b
3. Release reservation value res :
RES: = RES, - res
4 VW, = K; + RES: - GUR,
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Procedure RI
1. Sené a NACK message to P,

maintain V¥,

?
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Procedure 53
1, Lists update *
Move Pr to the head of the approprdate list according to VW,
2. Release guarantee value gur .
GUR. = GURs- pur
3 VW, = K, + RES: - GUR,
4. Initiate another polling session by going to S unless either :
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a. probe_limit is exceeded or
b. Riist; is empty or
c. Ps is no longer a send (ie. VW, # H-load)

(Y025 12) EAQ o4 LT HMEH LTS

HH/ =2 A4 S2ol A NumAssigni) e dd AR
o} dofgkel 27E 7lz2 st HEE AP AV A
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Procedure &7
1. VW, = VW, + RES: - GUR;
2. List update :

Estimate Pr's new virtual load by calling RecemverNewVIA().
Move P to the head of the appropriate list of P accordingly.
3. Send a NACK message to P,
mainiain VW,
4, Initiate another polling session by going te SI unless either
a. probe_limit is exceeded or
b. RList; is empty or
c. Ps is no longer a sender (ie VW, = H-load)
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Procedure R3
1. List update :
Move Ps to the head of the appropriate list according to VI¥s
2. Release reservation value res :
RES. = RES, - res.
3. VW, = K, + RES, - GUR:
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Procedure R4
1. Target node Fs is select :
If SListr is not empty, choose the node at the head of SList.
else, choose the last node from RList.
2. Determine reservation value res :
res = max = MaxAssign()
3. Accumulate reservation value res :
RES, = RES, + res
4 VW: = K. + RES, - GUR,
5. Send a polling message to

ilE]
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Procedure 54
1. Determine transferring job size b :
t = NumAssign(}
Ift < resthenb = ¢
else b = res
2, Select b tasks from task queue :
If no task can be selected, goto procedure S4°
3. Transfer b tasks to P
K = A, - b
4, VW, = K. + RES, -GUH,
5. List update :
Estimate Prs new virtual load by calling ReceiverNew V().
Move Pr to the head of the appropriate list of Ps accordingly
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Procedure S5
i, List update :
Move P to the head of the appropriate list according to VI,
2. Append b tasks onto the threshold queue :
K=K +b
3. Release reservation value res :
RES, = RES: - res
4, VW, = K, + RES: - GUR:

5. Resct probe_{imit counter and stop.
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