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DO PID =1, num_of_procs
 DO k =K_BEGIN(PID), K_END(PID)
  DO IL=1, NLAY
   DO i=1, SEG(PID,k)
    len=size*(J_END(PID,k,i)−J_BEG(PID,k,i)+1)
     call MP_BCAST(V(J_BEG(PID,k,i),k,IL,1), len,

&                   (PID−1), allgrp)
    END DO
   END DO
  END DO
 END DO
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para_trace_p0_000, p1_000, p2_000, ..., p(N−1)_000
para_trace_p0_001, p1_001, p2_001, ..., p(N−1)_001
para_trace_p0_002, p1_001, p2_002, ..., p(N−1)_002

Tracer
¼

para_trace_p0
para_trace_p1

para_trace_p2

para_trace_p(N−1)

Split Address
Space

Instrumented 
shared−memory 
code

Message
Passing
Routines 
Generator

Message−Passing
Routine with
PID & Sync ID
parameters

Replace Syncs with
Routine Calls

. Address translation

. PID translation

. Array coalescing

. Message combining

. Message scheduling 

Post−Processing
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An essential 
message link

Synchronization
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A message link 
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S1
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Address      Message Tag
Ñ

  SP       DP      SS        DS

SP : Source Processor ID

DP : Destination Processor ID
SS : Source Synch ID
DS : Destination Synch ID
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600 800

800

wait time

(b) Schedule in message order, Total Latency = 5700

(a) Messeage List

M1(500,1,2) M2(800,1,3)  M3(900,1,4) M4(700,1,5) M5(600,2,4) 
M6(500,2,3) M7(1000,2,5) M8(600,3,5) M9(800,4,5)  

M1(500,1,2) M8(600,3,5)  M5(600,2,4)  M4(700,1,5) M6(500,2,3) 
M9(800,4,5) M2(800,1,3)  M7(1000,2,5) M3(900,1,4)  

(c) Scheduled Messeage List

P1

P2

P3

P4

P5

500

500

600

600

900

900

1000

1000

800

800

600

600

800

800

500

500

700

700

(d) Schedule with our algorithm, Total Latency = 3300

p1 0 500 500  500 1300 1300 1300 2400 2400 3300
p2 0 500 500 1100 1100 1600 1600 1600 3100 3100
p3 0   0 600  600  600 1600 1600 2400 2400 2400
p4 0   0   0 1100 1100 1100 2100 2100 2100 3300
p5 0   0 600  600 1300 1300 2100 2100 3100 3100 

M1(500,1,2)  0
M2(800,1,3)  0 500 600  600 1300 1600 1600
M3(900,1,4)  0 500 500 1100 1300 1300 2100 2400 2400
M4(700,1,5)  0 500 600  600
M5(600,2,4)  0 500 500
M6(500,2,3)  0 500 600 1100 1100
M7(1000,2,5) 0 500 600 1100 1300 1600 2100 2100
M8(600,3,5)  0   0
M9(800,4,5)  0   0 600 1100 1300 1300

(e) Processor weight updates during the scheduling process

(f) Message weight updates during the scheduling process 
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Parallel Region 1

Parallel Region 2

Synch Barrier 1
j

Synch Barrier 2
j

Parallel Region 1

Parallel Region 2

call MPR1

Call MPR2
k

Shared−memory code
j

Message−passing code
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