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Original Code Ported Code

In function mai n( )
/ *  f or  get pagesi ze( )  * /
#i ncl ude <uni st d. h>
#i ncl ude " t cb. h"         
#def i ne SBT_BARRI ER  Gl obal - >st ar t
#def i ne SBT_THREADI D MyNum
#i ncl ude " sbt _bar r i er . h"

unsi gned i nt  st ar t t i me;  
unsi gned i nt  r f ;  
unsi gned i nt  r s;  
unsi gned i nt  done;

st r uct  t i meval  st ar t t i me;
st r uct  t i meval  r f ;
st r uct  t i meval  i nt  r s;
st r uct  t i meval  done;

voi d Sl aveSor t ( ) ;
/ *  par amet er  i s t hr ead i d * /
voi d Sl aveSor t ( voi d* ) ;

unsi gned i nt  st ar t ; st r uct  t i meval  st ar t ;
i nt  PAGE_SI ZE = get pagesi ze( ) ;
t cb_t *  t cb;

MAI N_I NI TENV( , 150000000)
/ *  i ni t i al i ze t cb t o use P pr ocessor s * /
MAI N_I NI TENV(  t cb,  P ) ;

BARI NI T( Gl obal - >st ar t ) ;
LOCKI NI T( Gl obal - >i dl ock) ;
Gl obal - >i d = 0;
f or  ( i =1;  i <P;  i ++)  {
    CREATE( Sl aveSt ar t ) ;
}

BARI NI T( Gl obal - >st ar t ,  P) ;
/ *  TCB handl es t hr ead i d' s;  no need t o * /
/ *  use Gl obal - >i dl ock                  * /

CREATE( t cb,  Sl aveSt ar t ) ;

Sl aveSt ar t ( MyNum) ;
WAI T_FOR_END( P- 1)

Sl aveSt ar t ( ( voi d* ) t cb) ;
WAI T_FOR_END( t cb) ;

/ *  t i mi ngs cal cul at ed as di f f er ence * /
/ *  bet ween unsi gned i nt ' s           * /

/ *  t i mi ngs cal cul at ed as di f f er ence * /
/ *  bet ween st r uct  t i meval ' s         * /

In function Sl aveSt ar t ( )
LOCK( Gl obal - >i dl ock)
MyNum = Gl obal - >i d;
Gl obal - >i d ++;
UNLOCK( Gl obal - >i dl ock)

/ *  TCB handl es t hr ead i d' s;  no need t o * /
/ *  use Gl obal - >i dl ock                  * /
MyNum = ( ( t cb_t * ) i d) - >i d;

In function OneSol ve( )
unsi gned i nt  myr s;
unsi gned i nt  myr f ;
unsi gned i nt  mydone;

st r uct  t i meval  myr s;  
st r uct  t i meval  myr f ;  
st r uct  t i meval  mydone;

/ *  SBT' s BARRI ER macr os ar e used   * /
/ *  i nst ead of  t he or i gi nal  BARRI ER * /
/ *  macr o                           * /

In function l u( )
unsi gned i nt  t 1,  t 2,  t 3,  t 4,  t 11,  t 22; st r uct  t i meval  t 1,  t 2,  t 3,  t 4,  t 11,  t 22;

/ *  SBT' s BARRI ER macr os ar e used   * /
/ *  i nst ead of  t he or i gi nal  BARRI ER * /
/ *  macr o                           * /
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(a) Non-contiguous block allocation

(b) Contiguous block allocation

Block belongs to process 0

Block belongs to process 1

Block belongs to process 2

Block belongs to process 3

A1,0 A1,2 A1,4 A1,6

A3,0 A3,2 A3,4 A3,6

A5,0 A5,2 A5,4 A5,6

A7,0 A7,2 A7,4 A7,6

A1,0 A1,2 A1,4 A1,6 A3,0 A3,2 A3,4 A3,6 A5,0 A5,2 A5,4 A5,6 A7,0 A7,2 A7,4 A7,6
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Compute intra-molecular force
and mass acting on each atom.

Estimate initial accelerations by
computing inter-molecular forces.

Compute and output potential energy of the system.

Molecular
dynamics

loop

Loop ini-
tialization

Phase 1

Phase 2

Phase 3

Phase 4

Phase 5

Phase 6

BARRIER 1

BARRIER 2

BARRIER 7: Finished time-step

BARRIER 5

BARRIER 4

BARRIER 3

SEQUENTIAL: Process 0 initializes some shared variables.

Predict displacements and derivatives for
Gear's 6th order predictor-corrector method.

Compute intra-molecular forces.

Compute inter-molecular forces.

Correct predicted values based
on computed forces.

Put molecules back inside the box
if they were displaced outside.

Compute kinetic energy of the system.

required

BARRIER 6

Yes

No

(every 3 time-steps)

Update local variables.
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Process 0

Process 1

Process 2

Process 3

Radix size

T
ho

us
an

ds
 o

f C
P

U
 c

yc
le

s

�\[s{-]_^Q` �T‡ ! )�#

�

^Q`�`'$Vog]_mnmn[sa_{ h�jk{

t

^g[sdgf_m ]rog` �'[sa�u_frh�og`

•

t

vl^�h,�T[s…:y�h�]ro€`�o h�a']_a_`�c�`�a:j

t

h,�|q h�j�$

h�a y2`�‡

�

t

dQh�j u `�^%$Vu_^

t

y�`�oQo � 

� y �Ty�js` y

t

]_a.d

t

a
u_frh-o€`

•

� h,�T[s…

�

t

^€d�#") � '|[kjsjk[

t

a
†�` �}o &

�

h�]roQo

�T[ o dQ^g[kq_]TdQ[

t

aW‡

�\[s{-]_^Q` �_‡�!&, o€f

t

�

o dQf_` h�c-`�^�h�{�`

�

�

�

mz[ oQo€`�oeh�y2^

t

oQo �|u_^

t

y�`�oQo

t

^Qo v

t

^~u_frh�og`

.

h�a���dQf_` `�a.dQ[s^Q`

`2…T`�y2]TdQ[

t

a-&R]ro€[ka_{*�T[��M`�^g`�a-d ^�h,�T[s…:o€[ ��`�o�‡�� a'{-`�a_`�^Qh�j &

�����

h�jsj

t

�

o ] obd

t

y

t

jkjs`�y,d frh�^ �

�

h�^Q`i`�c-`�a.d

y

t

]_a.dQo v

t

^ [sa��_[sc}[ �T]rh�jWdgf_^Q`�h��_o h�a��-&

�

[ dQf_[sa|`�h�y�f dgf_^Q`�h��(&Tv

t

^ [ka��T[kc}[ �_]rh�j8u_f h�og`�o�‡

�����
��� �
�������������������
��� ��!

�

[kmn[sj h�^Qj�� d

t

�

frh�d frh�u_uM`�a oK[kai^�h,�T[s… o

t

^gd

�

[sdgf

�

�

�

mn[ ogog`�o &�dgf_` jkh-o dKurfrh�og`

t

v�� � �T`�y

t

mzu

t

og[sdg[

t

a

[ o ^g`�o€u

t

arog[kq_js` v

t

^ m

t

o d

t

vKdgfr` �

•

�_h�d�hwy�h�y�f_` mn[ ogog`�o�‡ � og[sa_{„y

t

a.dg[k{�]

t

]ro q_j

t

y�†•h�jkj

t

y�h�dg[

t

a

t

a h

•�‚

�-ƒU?

•�‚

�-ƒnm„h�dQ^g[s…

�

[ dQf

.-•

?

..•

q_j

t

y�†To & u_f h�og`

.

h�y�y

t

]_a.dQo v

t

^ ,,)��

t

v dgf_`id

t

d�h�j\mn[koQo€`�oPf dgfr`

a

t

a�$Vy

t

a.dg[k{�]

t

]ro q_j

t

y�†•h�jkj

t

y�h�dQ[

t

a c�`�^Qog[

t

a

t

v ��� �T`�y

t

mnu

t

og[sar{wdQf_`ioQh�mn`em„h�dg^Q[s… frh�o hwurfrh�og`

.

�

[sdgf ,�)��

t

v\dgf_` �

•

�_h�d�hzy�h�y�f_` mn[koQog`�o�‡

�

t

�

`�c-`�^�&�dgfr` d

�

t

c�`�^�og[

t

aro h�^Q` �.]_[ dQ` �T[��R`�^Q`�a.d [kandg`�^Qm„o

t

v8dgf_` h�qro

t

jk]Tdg`ba}]_mwq `�^Qo

t

vWmn[koQog`�o�‡

�

y�y

t

^ �T[ka_{
d

t

dgfr` �_h�dQh)[kjsjk]ro€dg^�h�dQ` � [ka �\[s{-]_^g`��T‡

•�‚

& dQf_`'a

t

a�$ y

t

a.dQ[s{-]

t

]ronc-`�^�o€[

t

aOh�c-`�^�h�{�`�onh

d

t

dQh�j\y

t

]_a.d dQfrh�d [ o h�u_u_^

t

…}[km„h�dQ`�j � v

t

]_^ h�a��:h frh�jsv dg[kmn`�o jkh�^g{-`�^ dQfrh�a'dgfrh�d

t

vldgf_`zy

t

a-dQ[s{-]

t

] o

h�jkj

t

y�h�dQ[

t

a•c-`�^�o€[

t

aW‡

�

t

[ka_{ h o dQ`�uwvx]_^€dQf_`�^ [kazu_^

t

�

jk[sa_{ dgfr` y

t

a.dg[k{�]

t

]roph�jkj

t

y�h�dQ[

t

a~c�`�^Qog[

t

a

t

v ���"&

�

` u_^Q`�og`�a.d\d

t

dQh�j

`2…T`�y2]TdQ[

t

awdQ[smn`�o h�a/�„h�oQo

t

y2[ h�dQ` dgf_`�m

�

[sdgf h�c-`�^�h�{-` �
!bh�a�� �

•

y�h�y�fr` mn[ ogog`�o h�y�^

t

ogo �iu_^

t

y2`�ogog`�o &

]rog[sar{��T[ �R`�^Q`�a.d qrj

t

y�†•og[ ��`�o�‡

�

h�qrjs`"�_‡ �nogf

t

�

o dQf_`ih�qro

t

jk]TdQ`ea.]rm~qM`�^�obh�a�� �\[k{�]_^Q`"�T‡

•

! u_^Q`�og`�a.d�o

dgfr`iogh�mz` �_h�dQhza

t

^gm„h�jk[ ��` � d

t

dQf_` v h�o€dg`�o d y�h�og`,#

.-•

?

.-•

`�jk`�mn`�a.d�o u `�^bq_j

t

y�†R‡

�

f_` �_[ �R`�^Q`�ary�`�o [sa„`�…}`�y2]TdQ[

t

andg[kmn`,&

�

[ dQf ^Q`�ogu `�y,dld

t

dgf_` v h�o€dg`�o d y�h�og`,&.y�h�a„qM`b]_a/�T`�^�o d

t}t

�nq �

)

‚



512 1024 2048 4096
0

1000

2000

3000

4000

5000

6000

Radix Sort -  Average Phase 3 and Total CPU Cycles
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