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Original Code Ported Code
In function mai n()

/* for getpagesize() */

#i ncl ude <uni std. h>

#i nclude "tch. h"

#define SBT_BARRIER @ obal ->start
#def i ne SBT_THREADI D MyNum

#i ncl ude "sbt_barrier.h"

unsi gned int starttine; struct tineval starttine;
unsigned int rf; struct tinmeval rf;
unsigned int rs; struct timeval int rs;
unsi gned int done; struct tineval done;

/* paraneter is thread id */
void SlaveSort(); void Sl aveSort (voi d*);
unsigned int start; struct tineval start;

int PAGE_SI ZE = get pagesi ze();

tcb_t* tch;

/* initialize tcb to use P processors */
MAI N_I NI TENV(, 150000000) MAIN_INETENV( tcb, P);
BARI NI T(G obal ->start); BARI NI T(Q obal ->start, P);
LOCKI NI T(d obal ->idl ock) /* TCB handl es thread id's; no need to */
dobal->d = 0; /* use d obal ->idl ock */
for (i=1; i<P; i++)

CREATE( S| aveStart ); CREATE(tcb, SlaveStart);
Sl aveStart (M/Nunm); Sl aveStart ((void*)tch);
WAI T_FOR_END( P- 1 WAI T_FOR_ENIXt cb) ;
/* timngs calculated as difference */ /* timngs calcul ated as dlfference */
/* between unsigned int's /* between struct tineval'
In function SI aveSt art ()

LOCK( G obal ->i dl ock) [* TCB handles thread id's; no need to */
M/Num = d obal - >i d; /* use d obal ->idl ock */
d obal ->id ++; M/Num = ((tcb_t*)id)->id;

UNLOCK( d obal - >i dl ock)

In function OneSol ve()

unsigned int nyrs; struct timeval nyrs;
unsigned int nyrf; struct timeval nyrf;
unsi gned int nydone; struct tineval nydone;

/* SBT's BARRI ER nmacros are used */
/* instead of the original BARRI ER */
/* macro */

Infunction | u()

unsigned int t1, t2, t3, t4, t11, t22; struct tineval t1, t2, t3, t4, t11, t22;

/* SBT's BARRI ER macros are used */
/* instead of the original BARRIER */
/* macro */
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(a) 2D-block work distribution
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(b) Phases for process 1

. factor diagonal block (phase 1)
. update perimeter blocks (phase 2)

|:| update interior blocks (phase 3)
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L] Block belongs to process 0
] Block belongs to process 1
M Block belongs to process 2
M Block belongs to process 3

(a) Non-contiguous block allocation

Al,O Al,2 A1,4 Al,G A3,0 A3,2 A3,4 A3,6 AS,O A5,2 A5,4 A5,6 A7,0 A7,2 A7,4 A7,6

(b) Contiguous block allocation



Loop ini-
tialization

Molecular
dynamics
loop

A
Compute intra-molecular force i
and mass acting on each atom. Phase 1
I
(& N N N BARRIER 1 N NN N y
* A
Estimate initial accelerations by
computing inter-molecular forces. Phase 2
I
(W W W W  GARRER? W W W W] y
J A
v
SEQUENTIAL: Process 0 initializes some shared variables. Phase 3
[
(& N N N BARRIER 3 N NN N y
* A
Predict displacements and derivatives for
Gear's 6th order predictor-corrector method.
¥ Phase 4
Compute intra-molecular forces.
I
(W W W W eARReRz W W W W y
A
Compute inter-molecular forces.
v
Correct predicted values based
on computed forces.
1 — Phase 5
Put molecules back inside the box
if they were displaced outside.
v
Compute kinetic energy of the system.
I
[ W W W BARRERS W W W W1 g
l A
Update local variables.
No ,
required
Yes
(every 3 time-steps) Phase 6
Compute and output potential energy of the system.
[
(A & A  ©ARRERe [ W W]
>re ]
(A A ] BARRIER 7: Finished time-step A AJ AJ y










SBT Overhead - Total Execution Times

Normalized to SBT_OFF runs
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Radix Sort - Normalized Phase Times
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LU - Normalized Phase Times (non- contiguous allocation)
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Water - Normalized Task Times
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Radix Sort - Cumulative Thread Idle Time Ranges
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Thousands of CPU cycles

Radix Sort - Process- specific CPU Cycles in Phase 2
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Millions of CPU cycles

Millions of misses

Radix Sort - Average Phase 3 and Total CPU Cycles
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Radix Sort - Average Phase 3 and Total TLB Misses
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LU Decomposition - Phase 3 and Total L2 Data Cache Misses
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Billions of CPU cycles

Millions of mispredicted branch instructions

Water - CPU Cycles
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