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A

schedule for P1: 
(send,P1,P2,A), (send,P1,P4,A)
schedule for P2
(recv,P2,P1,A), (send,P2,P3,A)

A

A

A

schedule for P3:

schedule for P4

step 1 step 2

(recv,P4,P1,A) 

(recv,P3,P2,A)

(b) Scheduling of the multicast with source P1

S={P1,P3}

D1 = {P2,P3,P4}
D3 = {P2,P4}

m1=A
m2=B

(a) Two multicasts, one with source P1 and the other with source P3. Left: the send data on the source processors        .t
       Right: the received data on the destination processors. 
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send[k+1]

send[k] recv[h] recv[h+1] recv[h+v]

send[k] recv[h] recv[h+u] recv[h+v]

send[k+1]

task[k]task[j]
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(d) Earliest Available First algorithm
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(e) Round Robin algorithm
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(f) Receiver Random Selection algorithm
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(f) Receiver Random Selection algorithm
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Src (P )-> Dest (P , P )  ;  Src (P )-> Dest (P , P ) ;  Src (P )-> Dest (P , P , P )
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: Recv task from sender P for source P and the completed work for this task isj i k
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(b) Work Racing Preemptive algorithm
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(d)Round Robin Preemptive algorithm
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(e)Receiver Random Selection Preemptive algorithm
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(a) Fast network with small message: (left to right)
FEF, ECF, WR, EAF, RR, RRS and Lower bound
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(b) Fast network with small message: (left to right)
ECFP, WRP, EAFP, RRP, RRSP and Lower bound
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(c) Fast network with large message: (left to right)
FEF, ECF, WR, EAF, RR, RRS and Lower bound

(d) Fast network with large message: (left to right)
ECFP, WRP, EAFP, RRP, RRSP and Lower bound
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(a) Slow network with small message: (left to right)
FEF, ECF, WR, EAF, RR, RRS and Lower bound
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(b) Slow network with small message: (left to right)
ECFP, WRP, EAFP, RRP, RRSP and Lower bound
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(c) Slow network with large message: (left to right)
FEF, ECF, WR, EAF, RR, RRS and Lower bound
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(d) Slow network with large message: (left to right)
ECFP, WRP, EAFP, RRP, RRSP and Lower bound
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(a) Small message: non-preemptive schemes (b) Small message: preemptive schemes
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(c) Largel message: non-preemptive schemes (d) Largel message: preemptive schemes
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(e) Hybrid of small and large  messages:
non-preemptive schemes

(f) Hybrid of small and large  messages:
preemptive schemes

���������
	 È<È�� � � ��� 	 # � # ��/�	&� ��# �$� � ��� # 2�	 � � ��# � �%� 	 � � ��# �$' ��()# � �6� � ��(
# � 	 # � ��� 7

R s



1

6

11

16

21

4 8 16 24 32 48 56 64
Number of source nodes

C
o
m

p
e
ti
ti
ve

ra
ti
o

ECF
WR
EAF
RR
RRS

1

2

3

4

5

4 8 16 24 32 48 56 64
Number of source nodes

C
o
m

p
e
ti
ti
v
e

ra
ti
o

ECFP
WRP
EAFP
RRP
RRSP

(c) largel message: non-preemptive schemes (d) large message: preemptive schemes

1

1.5

2

2.5

4 8 16 24 32 48 56 64
Number of source nodes

C
o
m

p
e
ti
ti
ve

ra
ti
o

ECF
WR
EAF
RR
RRS

(a) Small message: non-preemptive schemes (b) Small message: preemptive schemes

1

1.2

1.4

1.6

1.8

2

4 8 16 24 32 48 56 64
Number of source nodes

C
o
m

p
e
ti
ti
v
e

ra
ti
o

ECFP
WRP
EAFP
RRP
RRSP

1

3

5

7

9

11

4 8 16 24 32 48 56 64
Number of source nodes

C
o
m

p
e
tit

iv
e

ra
tio

ECF
WR
EAF
RR
RRSP

(e) Hybrid of small and large  messages:
non-preemptive schemes

(f) Hybrid of small and large  messages:
preemptive schemes
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