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Abstract

We are developing parallel.
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000000 LinuxO MacOS X OOOOODODODODOOOOOOOOOOOOOOO
0 0 Cerium 00 TaskManagerd SceneGraphJ Rendering Engine 0 3000000000
0ooooooooooooobobobobobobobod TaskManager OO0 00000 QOOd
000000000 D0O0DO0 Cerium TaskManager 0 0 O 0 Cerium TaskManager [J
0odoooooooooodoooooogd

2.1 Cerium TaskManager

Cerium Task Manager DO User OO0 0000 Task OO DO0O00O0OO0ODODOOOOO
000 Task OO OOOOODO Task 0000 Input Datald Output Data OO0 O 00O O
Input Datald Output Data 00 000000000000 D0O0OO Task OODODOODO
gbobbobooboobooouoobobobobobooooooobUobobobooog
Task Manager OO0 OO0 OO0 OOOO

0210 Certum 0 Task DO OO0 O OO0OO0D0ODO0OOO0OOOOODODOUser U createtask
OO000Oinput data 0 Task OO0 000000 0OO OO O TaskManager O Task 00 0O 0O
O00Task Manager OO0 00000000000 O0O0O0DOOOO Task O ActiveTaskList
O00D000OActiveTaskList 00000 Task 000000000 OO0O0ODOODOODOO
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020 Cerium

1:createtask()

2:spawn()
/v' TaskManager
User Task / AcriveTaskList
mail
WaitTaskList
FifoManager CpuThreads GpuThreads CudaThreads
FifoScheduler GpuScheduler CudaScheduler
Scheduler

0 2.1: Task Manager

Input Data OO0 000 2000000000utput Data 0000000 OO0 multiply

gobboboooobbb 210000000
O00Task OODOODOODO APIDODOO 210000

obooood 2.1: Task OO O

1| multi_init(TaskManager *manager)

g ¢ float *A, *B, *C;

g // create Task

6 HTaskPtr multiply = manager—>create_task( MULTIPLY _TASK);
; // set device

9 multiply—>set_cpu(SPE_ANY);

11 // set inData

12 multiply—>set_inData(0, (memaddr)A, sizeof(float)*length);
13 multiply—>set_inData(1, (memaddr)B, sizeof(float)*length);
14
15 // set outData

16 multiply—>set_outData(0, (memaddr)C, sizeof(float)xlength);
17|
18 // set parameter

19 multiply—>set_param(0,(long)length);
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20|
21| // spawn task
22| multiply—>spawn();

23‘ }

create_task | Task OO0 OO0

set_inData | Task 00O O0O0O0OOO0ODOOOOOO

setoutData | Task OO0 0O O0O00OOOOOOOO

set_param | Task OO0 OO0O0O00OO0O00OO0O length

set_cpu Task OO OOOOOOOOOO

spawn 0000 Task O TaskList O set

0 21: Task 00O OO0O API

OO000D0D0000000OD TeskODOODOOOO 220000

000000 2.2: Task

1| static int

2| run(SchedTask *s) {

3 // get input

4 float xi_datal = (float*)s—>get_input(0);
5 float xi_data2 = (floatx)s—>get_input(1);
6

7|

8

// get output
float xo_data = (floatx)s—>get_output(0);

10 // get parameter
11 long length = (long)s—>get_param(0);

13 // calculate
14 for (int i=0; i<length; i++) {

15 o_data[i] = i_datal[i] * i_data2][i];
16

17| return 0;

18] }

000220 Task OOO0DOOO0 APIOOODOTask OD0OOO0DOODO Input Data O

parameter OO0 000000000

0 22: Task OOOOO0O API

get_input | Scheduler O O input data O 0O
get_output | Scheduler O O output data 0 0O O
get_param | set_param 00 0000
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e Input Data
e Output Data
e Parameter

e CpuType

e Dependency

Input/Output Datal Parameter 0 00000000000 Cpu Type O Task 00O
0000000000000 0D00O0ODependency OO0 Task OODOODOOODODO
0O00oOooooo
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0 3.1: mmap Model

3.2 Blocked Read
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O00000b0b000ooobDoboD TaskODOOOODOOODODODOO
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000000 (Block) DOODODODOOOODOOOODODODOODOOUOO TaskOOODODOO
000 Blocked Reaed DO0ODOI/O000000 TaskOODODODODODOOO

000000000 Task (DO OBlocked Read) 00000000 OODOOOOOOO
O00 Task OOOOOOOOOBlocked Read DO ODOOOODOODOODOODOODOODO
gbogodboboobbooboooboobboobooooboobbooboboon
O Task OOODOODO
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O000Task Block DO ODOODOODOO Blocked Read DOOOOOODOODOODOODO
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O 3.2: BlockedRead Model

3.3 I/O 00O thread OO0

Blocked Read D OO DOOOO0OOO0OODOOOBlocked Read 100000 OOOOODO
OO00O0O0OBlocked Read DO ODOOOODOOODODO Task DOOOOOODDOOODOO
OOD00OOBlocked Read DO DO OOOOOODOO0ODOOOOOODOOODOOODOOODODO

Cerium Task Manager OO0 000000 Task OO0 ODOOOO0OOOOODOODODO
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SPE_ANY Thread |

Blocked Read | | TaskBlock || TaskBlock | | Blocked Read | | Blocked Read

O 3.3: BlockedRead O Task 00O O threed DO OOOOO

00 00Task O Blocked Read Task 0000 O000OOOO0OOOODOOOI/O OO
thread 000 100000000000
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0000000000000 000000000000 (Input Data)D00O0ODOOOO
O (Task) DODODOO0O0DODO0O0ODODOODOOODOOOOOOOO (Output Data)D OO0 00O
Output Data 000 0000000000000 0O0O0O0O0O0O0OO (Print Task)O (O
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Input Data
File Data (File Data) Task Output Data Print Task
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Task

Task
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041 FileODOOOOOOOOOOODOO

000000000 0oO00OO0O00OO000000 100000000 Cerium O0OO00O0
O000Cerivm 0000000000000 D0ODOOO0ODODOODOOOOODODOOOO
000doooooooooododooooooonn Task OOOOOOOO Print
Task 0000000 0DODOO0DODOO0ODOOOOOOODODOO0ODODOOOOOODODOO
00000000000 O0000O0O000 FileMapReduce DO OOOO

FileMapReduce 000000 4.200 Word Count 0 00O 0O O O FileMapReduce 0
0000000000000 0oOO000o0ooooooo0o0d Task O Print Task OO
O000ooooooooo

oodoooooooooodooooooooooooooooooood
000000ooooooo00oooo0ooODoOoO000ooDoOoDO0ooooDoooOooo
0o

4.2 Word Count

Word Count 000D OO00OO0OO0DOOO0ODOOO0ODOOO0DOOODOInput Data O
O000ooDO0b0obo0ooogboddoOutput Data DD OO OOOODOODOOOO
gboogobodbogbboobuoobbbooboobooobuooboonoog
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000000000000000000000000
00000000000000000000000000000000000000
0004200000000000 Word Count 00 00
000000000000 (Word Num) 3000 (Line Num) 2 0000

|w|o|r|d| |w|o|r|d|\n|w|o|r|d|\n|\0|

Word Num : 3

Line Num: 2

042 000000000 Word Count

g43000000000000000O0000O0DO1ODO000O0O00O000O0ODbO 100
gbgboboobbuodgbbuodgbbuoobbuoobbobuoo 1boobooboog
gbbodbb 1bbugbbuooobuooooobb 1bbobbood200b000
gobobo 200000bobbdobbddg 1gobboboogoobobbooon
gogbobbbbuoooooobbbbouoooobobbbb 1bbbbbooooan
guoggobbobooobobbooggbobogo

gbbgdbobobuodabbuoobbodboboobo 2000 20000000040
gobobooggbbobogoood

(wlofr]a] [wlo]r]d][ww]o|r]d]|w]|w]
Word Num : 1 Word Num : 1
Line Num: 0 Line Num: 2

0 43: 000000000 Word Count

00000000000 DO0DO00DO00O0D000DO000O00DOO0ODO0Oo0DbOOooOO
OO0o0OdoO0o0o0o0o00o0oooooooooooDobOOooDOooDooDooog 10
000000000000 00000o0O0

000000 4.10 FileMapReduce 000000000000 DODOODODOODO Task
00000000 0Cerium Task Manager 0 000000 main OO0 TMmain O O
O00D0DO0O0OTMmain OO00O Task 0000 Task 00O O0O0OOODODODOOO
FileMapReduce 000 00O DOO0ODODO0ODOO0OOOODODOO0ODOOOODOOODOO
O0oo0ooooooooooon
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000000 4.1: FileMapReduce 0 OO Word Count 0 OO

1] int

2| TMmain(TaskManager *manager, int arge, char xargv[])

3{

4 char xfilename = 0;

5 FileMapReduce xfmp = new FileMapReduce(manager, TASK_ EXEC,

TASK_EXEC_DATA PARALLEL,TASK_PRINT);
filename = fmp—>init(argc, argv);
if (filename < 0) {

return —1;

0 N S

10 M 00000000000000000OO000OO0

11 x Word Count O 0O

12 «+ 000000 oooooboooooon
flag0 000000000000000000 flag

13| «* 0 4000000000004

14 */

15 fmp—>division_out_size = sizeof(unsigned long long)*4;

16 task_init();

17 fmp—>run_start(manager, filename);

18 return 0;

19) }

gbobogo44200bogobogoobooobboooboboobboooboog
Ooo0d2000045000 Word Count DODOODOODOOODOOODOOOOODOO
00000000000 Wod Cout DO ODOODOODOODOODODODOODODOODO
gobbooogbbbuoobobbod

gooobod 42 00000000

SchedDefineTask1(Exec,wordcount);

static int
wordcount(SchedTask *s, void rbuf, void «wbuf)
{
// Input Data 00 0O (FileMapReduce 000 000000000)
long task _spwaned = (long)s—>get_param(0);
long division_size = (long)s—>get_param(1);
long length = (long)s—>get_param(2);
long out_size = (long)s—>get_param(3);
long allocation = task_spwaned + (long)s—>x;
charx i_data;
unsigned long long* o_data;
if (division_size) {
i_data = (charx)s—>get_input(rbuf,0) + allocationxdivision_size;
o_data = (unsigned long longx)s—>get_output(wbuf,1) + allocationxout_size;
} else {
i_data = (char*)s—>get_input(0);
o_data = (unsigned long longx)s—>get_output(0);

0 N O Ut W

I I N e e T e T R S o Sl
N H O © XN O W O ©

// Word Count 00000000

unsigned long long xhead_tail flag = o_data +2;
int word_flag = 0;

int word_num = 0;

int line_.num = 0;

N NN
T W

[\
[«2]

14
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27 int i = 0;

28 //00000000000000

29 head_tail flag[0] = (i_data[0] != 0x20) && (i_-data[0] != 0x0A);
30 word_num —= 1—head_tail_flag[0];

31

32 for (; i < length; i++) {

33 if (i_datali] == 0x20) { // 00O

34 word_flag = 1;

35 } else if (i_data[i] == 0x0A) { // 0O
36 line_num += 1;

37 word_flag = 1;

38 } else {

39 word_num += word_flag;

40 word_flag = 0;

41 }

42|

43 word_num += word_flag;

44| //0000000000000000000
45 head_tail flag[1] = (i_data[i—1] != 0x20) && (i_data[i—1] != 0x0A);
46 // Output Data O 00O

47 o_datal0] = (unsigned long long)word num;
48 o_data[l] = (unsigned long long)line_num;
49 return 0;

50| }

000000430 000000 TeskOOOOODOODOOOOOOODODODOOO
Ub0O0Teask DODOODOOOODOODOODOODOODODOODOODOODO
gbooboobobbobboobooboobuooboobuooby print OO0

ooooboO 43: 0000000 Print 0000

1| #define STATUS_NUM 2

2

3| SchedDefineTask1(Print,run_print);

4

5| static int

6| run_print(SchedTask xs, void srbuf, void xwbuf)

7{

8 MapReduce xw = (MapReducex)s—>get_input(0);

9 unsigned long long xidata = w—>o_data;

10 long status_.num = STATUS_NUM;

11 int out_task_num = w—>task_num;

12,

13 unsigned long long word_data[STATUS_NUM];

14 int flag_cal_sum = 0;

15 s—>printf("start sum\n");

16 for (int i = 0; i < STATUS_NUM; i++) {

17 word_datali] = 0;

18]

19 int out_size = w—>division_out_size / sizeof(unsigned long long);
20 //00000000000000000000000O0UOD
21 for (int i = 0; i < out_task num ; i++) {
22 word_data[0] += idatalixout_size+0]; // 00000 0O
23 word_data[l] += idatalixout_size+1]; // 00000
24 //00000000000000000000000000D00O0UOO00O0
25 unsigned long long xhead tail flag = &idata[ixout_size+2];
26 if((i'=out_task_num—1)&&




040 Cerium 00000000 O0ODO0O

27
28
29
30
31
32
33
34
35
36
37|

(head_tail flag[1] == 1) && (head_tail flag[4] == 0)) {
flag_cal_sum++;

word_datal0] += flag_cal_sum;
for (int i = status_num—1; 1 >=0; i——) {
s—>printf("%11lu,",word_datali]);

s—>printf("\n");
return 0;

4.3 Boyer-Moore String Search

gobodbbgobobboobtbobbuoobboobboobbobbdBoyer-
Moore String Search O O O O O O O Boyer-Moore String Search [0 1977 O O Robert S.
Boyer O J Strother Moore 00 0000000000000 ODODOO[N]

dboibdooubbobiooubbuun textU0b0OodQ pattern U
goodd

bbb booouobbdouobbob oot n text O pattern
goddoobbbibbDDpattern DODDOODOOO pattern U 100000000000
obiobododboibobudoubibibUltext OO OO pattern UOOOOOO
oo oodgd pattern OO0 1 00OO0OOOOO0OOOOO0O
(O 4.4)
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text

pattern

text

pattern

text

pattern

text

pattern

mismatch

044 00000

match
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O0000000000000 Omm)0O0O0OO

O00000O0O000oObO0OoboDOboOOn0D Boyer-Moore String Search 00 0 OO
Ubobooodoboboodibib0text U pattern DO UOO0D0DO0O0O000O0O0OO0 pattern
gddoooooobbbbbbbbbboobobbbbbboooooooooooon
U000 text U000 DOOO0oooooooon

U4500text U pattern DO D0 D0DO0000O00000O00D0O0O0 text O pattern O
gbbodbogobugbidbibdd text D000 pattern JOODOOO0OOOODOO
pattern O OO00O0O00 match OO0 DOOO0O0O0O0OOOpattern DO0O0OOO00OODOOO

goobobooon

text

pattern

text

pattern

mismatch U 7z text ‘x’ (&
pattern ‘abc’ [CE& XN TLVELY

X

a b

C

mismatch

pattern DR & 2121 pattern @
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typedef struct utf8Range {
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} RangeList , *RangeListPtr;

typedef struct condition {
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