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Game Programming on PS3
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Game Programming on PS3 is introduced in our University as programming training. PS3
is a cheap Many Core Architecture, but it requires different programming from conventional
one. Especially specification of PS3’s GPU RSX is not opened, so we decided to create Cerium
Rendering Engine as an educational tool. In order to keep constant parallelism, Cerium Task
Manager provides Task queue management of Task Functions, which has hiding mechanism
of memory copy from main memory using DMA. We report examples of parallel programming

on our Cerium Engine.
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delete task2;
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t_exec = manager->create_task(TASK_EXEC);
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t_exec—>add_outData(o_data + i*status_num,
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t_exec->set_param(0,division_size);
t_exec->set_param(1l,word_flag);
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((file_mmap[(i+1)*division_size-1] != 0x20)
&& (file_mmap[(i+1)*division_size-1] != 0x0A));
size -= division_size;

}
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static int
run(SchedTask *s, void *rbuf, void *wbuf)
{

char *i_data = (char*)s->get_input(rbuf, 0);

unsigned long long *o_data =

(unsigned long long*)
s->get_output (wbuf, 0);

long length = (long)s->get_param(0);

long word_flag = (long)s->get_param(1);

int word_num

int line_num

0;
'H
word_flag = 0;

for (int i=0; i < length; i++) {
if ((i_datal[i] !'= 0x20) &&
(i_datali] !'= 0x04)) {
word_num += word_flag;
word_flag = O;

}

word_num += word_flag;

o_data[0] = (unsigned long long)word_num;
o_data[1] = (unsigned long long)line_num;
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PPE |-
./word_count -file a.txt -cpu O
0.64s user 0.23s system 99\, cpu 0.872 total
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RIS, mmap L7 XEVICHRDICT VT LIIT 7
ZALTLE ), ZHUE, 7 7 A )NTEEICT 72 A
THIE, HBEVEF LA BWHETHS, LarL,
77 ANVEEDROS DF vy ¥ 2 Il A>T BIRET
1Z, ZHUEEDRF VT 4 FFFEL 2\,

Fyy P all Ao TR WIRETIIRIEE 2%, 77
A VAR E EHEICEED Core ICHREET 2 X 9 % API
PRI E 5,

EIL 72 BRONRBULEE & R oI, Il Task T
HEH9 208, THUIH—D Task &% %, Ik, 7
B LM E S 2 BH 5H, 7ur 73y
TISEHE 2 5,

SPE kT, 128bit LY A BENI NS LI I
vector MO EF % T 20821 H %,

typedef char *cvector
__attribute__ ((vector_size (16)));

mERMY L,

1gx $16,$20,$5 16byte —ff load
cegb $15,$8,%$16 16byte — % L
gbb $3,3%15 gather Bits from Bytes

7% D vector i & gee BAEKT 5 2 Lk S,
ZOEFIZ, vector i mEYA—FLAVT—FT 7
F v THMEZD, HED vector AL THIRZ L2
DTHEEIDETH D, 77211, spu-geec DIFREIL,
gee 4.1.1 Tk, FRIEL &L, I FLEMEL &\,
F/o, mHICh &5 %\, FEEE. Word Count D & 9
RHDEE, HED, I FL vector HITHED KWV
koTchs,

NAT T4 VFIZIE, A T4V OUEZ S
D, ZORBCHIIEINED 2 b 5, ot
LTES>TV R XD EER A 7T A4 VD HIUL,
ZNFHBIMCEINS1ETTHS, Lo L., Word
Count @ X9 %HITIE, ZNZHIfFT 5 2 LIZHEL W,

Il BEAERBREE B> TE NS, 7
v775E HBVIE, TN ET, ZNRHERT
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Word Count %%i#Y) Bl 72> (SPE [ & Tld 7
W) EFEIDIEH B, £72. BRI N Overhead H°
HHETZ2DTRRLDLEEZTL D,

11. EOEMHLH (FrvanDF7itR)

zbuffer 2T, fili%1T 9 A, MLk
Texture DT —F % A4 ¥ AT SR> TR L MHHE
BH b,

g—>tilelist =

(TileListPtr)smanager->global_get (GLOBAL_TILE_LIST);

if (tex_z < g->zRow[localx + (rangex*localy)]) {
memaddr tex_addr;
int tex_localx;
int tex_localy;

tex_addr = getTile(tex_xpos, tex_ypos,

span->tex_width, (memaddr)span->tex_addr);
tex_localx = tex_xpos % TEXTURE_SPLIT_PIXEL;
tex_localy = tex_ypos % TEXTURE_SPLIT_PIXEL;
TilePtr tile =

smanager->get_segment (tex_addr,g->tileList);

smanager—>wait_segment(tile);

updateBuffer(g, tex_z, rangex, localx, localy,
tex_localx, tex_localy,
normal_x, normal_y, normal_z, tile);

¥

Z ZTl¥. GLOBAL_TILE_LIST %% SPE EIZ
Task I THEINZ AL VY XEYDF vy 2t LT
MR I TV 5, Texture Z &M L TV 5 tex_addr
(64bit) D7 F L ADMEET 5 & get_segment()
k0, ¥Fryyrall7rRATSE, 22T, T
wait_segment L CL > T3 H, Afix, A LK
[23d > 7 s R,

memaddr ¥, XAV AEVDRA v FRIZEL T
W5, XAV AEYD64bit/32bit TH, SPEDT F
L A% 256kbyte(20bit) TH H, —BL %\,

Cerium TR F vy > 2 ZIE L TV 303,
fhd ¥ vy > 2 %% F—F LT3 Many Core D
ATH, FLIREIZEL 20T, 160D TRIZMHE
th 5,

12. &K DOEMAH (BARRIZZ DMA)

DTk, #YV3vD7—=%55, Span (FLU y B
B2 O % i X T BEIC TR S . Span-
Pack(Span D#A) OFEH LT TH 5,

if (charge_y_top <= y && y <= charge_y_end) {
int index = (y-1) / split_screen_h;
/%%
* J#9 SpanPack %I Hifr.

* BIfED SpanPack % XA Y XEVITHKD,
* # L\ SpanPack ZH{->TK %
*/
if (index != g->prev_index) {
tmp_spack = g->spack;
g->spack = g->send_spack;
g->send_spack = tmp_spack;

smanager->dma_wait (SPAN_PACK_STORE) ;
smanager->dma_store(g->send_spack,
(memaddr) spackList [g->prev_index],
sizeof (SpanPack), SPAN_PACK_STORE);

smanager->dma_load(g->spack,
(memaddr) spackList [index],
sizeof (SpanPack), SPAN_PACK_LOAD);
g->prev_index = index;
smanager->dma_wait (SPAN_PACK_LOAD) ;
}

Z 2T, WRIICEH E L Z DMA T, §tA
EHEL TS, ZOHEIT% get_segment THEWZ %
ZLEBTHETH DD, HlE L THATR->TRTw3,
dma_wait 23787 L T2 Did, Hii?D dma_store & D
WFEHRA 75 4 VIIAfTDN TV 57D TH %,

2O IEEAEZ O ¢, SPE MCHEZHELS
CEBMBIC R BHADH B, 2D L) kB,
CITIEHEL TRV,

13. Scene Graph

Scene Graph DMLEE (Move, Collision) &. Scene
Graph @ Rendering DHA T =2k, 2N i, 3
AT 7440305, RA VI %77 T 7HdE%E
ZDFEEMH L, Core lcat—LICH S Z Lic
%%, L7h3> T, Scene Graph (&, 2 ¥—L %25
BT 2 FHEZINS,

Scene Graph ® Move (X, Core LT/ —FoD7n
NRT 4 KB 71T, BEEDIFL—F AT
TH2, LHL, Collision DAL, O(N?) TULHE
T LMD 5,

Move/Collision &, A7 —F ¥ =¥ DE D,
Move/Collision IZIREZETA 7Y =27 FdH b0
BY%(. Cerium Engine Tl, Task H#EZHEET %
il b, 26 ?D Task & SPE LT, Memory
Segment Manager |2 & > CTEHEI XN 2,

14. Lk 39

Z ZTlk, SPURS Engine, Open CL, fi#lLH
S CTH % Erlang/Scala & ML TH 5,

Cerium &, SPURS Engine DF2ED—DTH %23,
SPURS Engine HEDHRB A I TR0 T

Ehlmynr o227
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W4 % 2 38 L v, Cerium %, sourceforge.jp
LTafizhTws,

Cerium Tl¥, SPE Task O#& T % Mail 2 &b
PPE 1217 <. PPE fll ¢ Task Queue ODEHZFT>
TWw3, Word count D & 9 &I, ZNYEFIC
58465 %, SPURS Engine 5T, ED LI %
TRIMTDONTVL S DDIERHETH 5,

Open CL i, Task 2887 2f\b DIz, X531 L
LC# L. Open CLflI'¢, GPGPU % Thread IZJ&
&N 5, Mac OS X TiZ, Ilvm® ZHWTEME
N3, Cerium TlE, Bidbo>Tav s L Inr
Bz~ 7 mic k) RICEBFRT LA TH 5,

Kernel 1.

__kernel void UniformAddKernel (
__global float *output_data,
__global float *input_data,
__local float *shared_data,
const uint group_offset,
const uint base_index,
const uint n)

const uint local_id = get_local_id(0);
const uint group_id = get_global_id(0)

/ get_local_size(0);
const uint group_size = get_local_size(0);

EEIEFF>T WS, global 3X A ¥ XEY LD
7 —% T, local &% Local Store D7 —% T 5,
7 —% @ load/store I3, Kernel & L CTHIRIIIZED

WL,
unsigned int k = PRESCAN_NON_POWER_OF_TWO;
clSetKernelArg(ComputeKernels[k],
at+, sizeof(cl_mem), &input_data);
clEnqueueNDRangeKernel (ComputeCommands,
ComputeKernels[k], 1,
NULL, global, local, O, NULL, NULL);

%L LT, HOT Queue Z#EHT 5, FIT Queue
IZH TS % Open CL D 523008250l &
5,

Kernel FOKFFRRIZ. Queue TR I N TV 3
DT, WET B ALV L—F VHITUBT S 2 LT
%5,

Kernel DH1ClE, __global £ F)TET, VWO TH X
AVAERVILT VAT HIEDAMETH S, HDT,
BRI DMA 38z, LarL, RA v
a A PRELREIFAELCTLE D, £ 2T, Pre Scan
DEHBHT, T—F% _local IZHID o TRf->TH
TEADEDRD 5,

14.1 Erlang, Scala

Erlang & Scala 1%, Actor 12872 /& U ClfiFIALEE
%179, Erlang &, Prolog ICBI7#ERK>TED.,

£ SICIvAsE/A g
PRIV 201001

Scala 1& Java RICEHEINTWDS,
WHOFEEE HEFEIXF v 2V TfrbL T, Task

L7 =8 FEEEENAERTEE S Lk v,

SR BB O LIC K D, Task OWREZ(ES DT,
WM& bR &) % (BESUIBEDE D 2% WF 7 a o
TFIVIDAIANEREEL TS,

Erlang
ping(N, Pong_PID) ->
Pong_PID ! {ping, self()},
receive
pong —>
io:format ("Ping received pong™n",
end,
ping(N - 1, Pong_PID).

Scala
class Counter extends Actor
{
override def act(): Unit = loop(0)

def loop(value: Int): Unit = {
receive {
case Incr() => loop(value + 1)
case Value(a) => a ! value; loop(value)
case Lock(a) => a ! value
receive { case UnLock(v) => loop(v) }
case _ => loop(value)
}
}
}

Cerium Tl&, T—F D5 EPE L I1Z, void *IZ cast
T20T, MoReNz 53 LTRIAET 2 2 L IHK
72\, Open CL THIRPLULIFE L T,

__kernel void UniformAddKernel (
__global float *output_data,
__global float *input_data,
__local float *shared_data,
const uint group_offset,
const uint base_index,
const uint n)

VAN

err |= clSetKernelArg(ComputeKernels[k],
a++, sizeof (cl_mem), &output_data);

err |= clSetKernelArg(ComputeKernels[k],
a++, sizeof(cl_mem), &partial_sums);

err |= clSetKernelArg(ComputeKernels[k],
a++, sizeof (float), 0);

err |= clSetKernelArg(ComputeKernelsl[k],
a++, sizeof(cl_int), &group_offset);

err |= clSetKernelArg(ComputeKernels[k],
a++, sizeof(cl_int), &base_index);

err |= clSetKernelArg(ComputeKernels[k],
a++, sizeof(cl_int), &n);

err |= clEnqueueNDRangeKernel(ComputeCommands,



ComputeKernels[k], 1, NULL,
global, local, O, NULL, NULL);

BREICHYT I LILkE, TS DR% (IDE %
T)Fxzv 79252 Lid, #L 3%V Scala D&
IEHABYF 2y 7T HIBEE L,

Erlang, Scala 1. GC Z$ff>TWw %2, Open
CL/Cerium Tl, IR Z X ) EH 21T ) HEH
Hb,

NAT 74 V% ) £ EESH 5101, Task
DI (Queue) Z1E 5 H3%H 255, Erlang. Scala T
X, ZDFIERHRC/ES 2 LIFEHlII vk,
THOLER, & 5\ i%, Thread 1T &k 2 MFILBRICIE,
Erlang, Scala 2%# L T\ %23, Many Core Tl&, &
SICBALDLDOEXNLY R — FBRERZLEEZS
ns,

15. ¥ & &

Many Core TD 7’0 77 Lk, BHAEAREIESEEIC
HIETH 55, Desktop PC ¥, Note PC THH:HE
AT 212k, @D, 7a 77 A THs]
UER 2 [ H AT ) D3 H B,

Cerium (¥, Open CL & [FfkIC, 7'B 7 F A Task
IZFEIL, Core ICAT S Z LITk>TIITT %,

Cerium 1%, Open CL X D134 T % L Zidibosv]
HBEkoTWw3,

Many Core Tl 3 E—2%HZIZfTbN, ZOaE—
ZRT A 774 ITHEETH S, 2 €Ak
WAEERD,

TR ILDFa—=v 7 TNy JIEAHTIE
R\,

G141k, Task DAL E LT, Continuation based
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