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Increasing Parallelism
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Increasing Complexity of Programmin

Serial Code MPI
4 I

real*4 X(400) parameter (n=400, np=4)
. parameter(masterpid=0)
do 10i=1,400 real*4 X(400)
N integer to_p,from_p,tag,mypid,pnum
X(i)=i call MPI_init(4
: call MPI_comm_rank(MPI_COMM_WORLD,mypid)
10 continue call MPI_comm_size(MP|_COMM_WORLD,pnum)
S=0 if(mypid.eq.masterpid) then
0 00

do 30 i=1,400 X

10 continue
S=S+X(i) do 20 to_p=1,3
30 continue

tag=0
call MPI_send(X(100*to_p+1),100,MPI_REAL,to_p,tag,MPI_COMM_WORLD)
. 20 continue
write(6,*) '1+...+400=",S
stop from_p=

tag=0
\end / e:?‘zlilfMPI_n-:«:v(X(l),lOO,MPI_real,from_p,tag,MPI_COMM_WORLD,idummy)
S=0
do 30i=1,100
S=S+X(i)
30 continue
if(mypid.ne.masterpid) then
to_p=0
tag=1
call MPI_send(S,1,MPI_REAL,to_p,tag,MPI_COMM_WORLD)
else
do 40 from_p=1,3
tag=1
call MPI_recv(SS,1,MPI_REAL,from_p,tag,MPI_COMM_WORLD,idummy)
S=S+SS

40 continue
write(6,*)'1+..+400:
endif
call MPI_barrier(MP|_COMM_WORLD)
call MPI_finalize
stop
end

Receive) (Open MP

Barrier

S

28

System Reliability

To Minimize Total System Down
s To Maintain Data Integrity (Error Checking)

A Single Point of Failure Must not Cause
Total System Crash.

Solid and Intermittent Errors of Data Paths, Control,
Arithmetic Units and Memory Must be Strictly Checked.
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Increasing Storage (Data Explosion)
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Conclusion

— Nine Lessons Learned in the Design of CDC6600 by N. R. Lincoln (1977) —

It's Really not as much Fun Building Supercomputer as it is Simply Inventing One.

(Proc. of the Symposium on High Speed Computer and Algorithm Organization, 1977 )

Lesson 9

The success or failure of any supercomputer development is finally going to
rest on the ability and willingness of users to adapt to the strange world of
parallel processing, and the consequent need to restructure algorithm, if not
total processes.
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