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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
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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
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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);
20

21 // spawn task
22 multiply—>spawn();
23| }

Attty rrrrrrrrririnrnmn




Sooooooooo0oo (oo)
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create_task | Task OO0 OO0

set_iinData | Task OO0 00000000 OOO0ODCO

setoutData | Task OO0 000000 OCOOOO0OO

setparam | Task OOOOO0OO0OO0OO0OO0O length

set_cpu Task OO0ODOOOOOOODOO

spawn 0000 Task O TaskList O set

021 Task DOOOOODO API

OO000DO0D0000000D TeskODOODOOOO 220000

OO000o0og 2.2: Task

1| static int

2| run(SchedTask xs) {

3 // get input

4 float *i_datal = (float*)s—>get_input(0);
5 float xi_data2 = (floatx)s—>get_input(1);
[§

7|

8

// get output

float xo_data = (floatx)s—>get_output(0);
9
10 // get parameter

11 long length = (long)s—>get_param(0);
12
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 APIOOOOTask OD0OO0D0OOO Input Data O

parameter OO0 000000000

0 22: Task OOO0OO0O API

get_input | Scheduler O O input data O OO
get_output | Scheduler O O output data 0 0O O
get_param | set_param 00 0000
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0 3.1: mmap Model

3.2 Blocked Read
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000000000 Threed DOOO0OO0OO0DO0OO0OO0OOOOOOOOOOOOOOOOO
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File Blocked File 1 Blocked File2

A

Task Blocks ‘ Taskl || Task2 | -** | Taskn H

O 3.2: BlockedRead Model

3.3 I/0 00 thread 0OO

Blocked Read D0 O 0OOOOOOOOOOOBIocked Read 1 DOOOOOOOOOO
O00O0O0OBlocked Read DO ODO0OODOODODOODO Task DOOOOODODOODOO
OO00O0O0OBlocked Read DO ODOOOOOODOODOOOODODODODOODOODLODODOO

Cerium Task Manager OO0 0 O0OD00O0 Task OO0DOOO0ODOOODOOOODOO
OO0OSPEANY 000D O0OOTask Manager 0 CPU OODOOODOOODOODOOO
0000000000000 D00000DO0OBlocked Read Task OO Task OO OO0
O0000000000000000000oooooO(O 3.3)

SPE_ANY Thread |

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

O 3.3: BlockedRead 0 Task 00O O threed OO OOOOO

00 00Task O Blocked Read Task 00000000 O0ODOOOODOOOLI/O OO
thread 000 00000000000

1000 SPE.ANY 000 thread O scheduler 000 OO0OO0OOSPEANY ODOOOO
O0 Task OOOOOOO0OO0O0ODOO0OO00ODOO0OOOOO0DODOODOOOO reaedd000O0O
00 Task DOODOOO0O00O0O0ODOCOOODODOOOOOOOOOpthread-getschedparam()
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00000000000 (divideafile)DOODOO0O0O0O0O00O00OO (Input Data) 00O
000000 (Task) DO O OOO0O0DO0O0O0O0O0O0OO0O0O0O0O0O0D0OOO (Output Data)d
0000 Output Data 00 000000000000 OOOOO0OOOOOO (Print
Task)O (O 4.1)

Input Data
File Data (File Data) Task Output Data Print Task

Task

/
1

Task

divide a file
E—

Task

Task

%
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0000000000 DOO000O0O0O0O0 FileMapReduce D OO OO0

FileMapReduce 0 OO0 00O 4.200 Word Count O 0O 00O O O O FileMapReduce 0
0000000000000 0OO00000oooooO00d Task O Print Task OO
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0d0d0OdodoooDodooooodooooooooDooDoooooooooan
0000O0DOO000O0DO0oDooDoooooooooo0bOobOobOobOooOoooog
ood

4.2 Word Count

Word Count 000000000 O0DOOCO00ODOOOOOOO0DOOOODOInput Data O
OO000o00DO0b0obo0ooooboddOutput Data DD DO DOOOODOODOOODO
gbogobodgbogbbooboobbbooboobboobuooboonooba
gobbooogbbobuoooobboooobon
godgoooooobobbbbbbbbbbbbbbooboooooooooaad
oob04200000000000 Word Count OO OO
000000000000 (Word Num) 3000 (Line Num) 20000

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

Word Num : 3

Line Num: 2

0 42: 000000000 Word Count

g43000000000000000O00OO0O0OD 1DO0OOOO0ObOODbDO 100
gboogbobdoobobuoobboobbuoobbuoobbobuoo 1boobooboon
gbbodbb 1bbugbbuoobobooooobb 1bbobboodu200b000
goboobo 200000boobbodobbddo 1oobobobooooobobobbooon
gogpobbobbuoooooobbbbbuooooobobobb 1bbbbooooan
gogoobbbooobobobooooboboboao
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040 Cerium 00000000 OODO

|w|o|r|d| |W|o|r|d| |\n|w|o|r|d|\n|\0|
Word Num : 1 Word Num : 1
Line Num: 0 Line Num: 2

0 43: 000000000 Word Count

gdddddddooooooooodooodobbbbboobooooooooooaa
goboobobooooooobbobbooooobobobbouoooobbob 10

gboobobbobbobooboob

000000 4.10 FileMapReduce 00O O00OD0D0OOO0ODOODOOOODODOONO Task
00000000 OCerium Task Manager 0 000000 main 000 TMmain O 0O
O0O0D0D00O0OTMmain OO0O0O Task 0000 Task OO0 O0O0O0OOO0OOODODOOO
FileMapReduce 00000000000 O0DODOODOODOODOODOOOODOODOODOO

gboboboooobbooooon

000000 4.1: FileMapReduce O OO Word Count O O O

}
1 40000000

1] int

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

3

4 t char xfilename = 0;

5 FileMapReduce *fmp = new FileMapReduce(manager, TASK_EXEC,
TASK_ EXEC_DATA PARALLEL,TASK PRINT);

6 filename = fmp—>init(arge, argv);

7 if (filename < 0) {

8 return —1;

goodoboboooooooooo

11 * Word Count OO
12 «+ 000 oobobo0o0oogoooboboboobogo

flg0000000000000000000 flag
13 «+ 0 4000000000000
14 */
15 fmp—>division_out _size = sizeof(unsigned long long)*4;
16 task_init();
17 fmp—>run_start(manager, filename);
18 return 0;
19| }
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040 Cerium 00000000 OODO
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gbobogo4200b0000bogoboooobboooboooobbooobod
Oobo0d20000 45000 Word Count DODOOO0O0ODOOOOOOOOOOODOO
00000000000 Wod Cout DO OO ODOODOODOODODODOODODOODO
gobboooobbbuooobobbod

Doobo0g 42 00000000

SchedDefineTask1(Exec,wordcount);

static int
wordcount(SchedTask *s, void srbuf, void swbuf)

{

// 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);

// Word Count 00000000

unsigned long long xhead_tail flag = o_data +2;

int word_flag = 0;

int word_num = 0;

int line_.num = 0;

int i = 0;

//00000000000000

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

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

if (i_datali] == 0x20) { // 00O
word_flag = 1;

} else if (i_datali] == 0x0A) { // 00
line_num += 1;
word_flag = 1;

1 else {
word_num += word_flag;
word_flag = 0;

}

word_num += word_flag;
//0000000000000000000

head_tail flag[1] = (i_-data[i—1] != 0x20) && (i_data[i—1] != 0x0A);
// Output Data O 00O

o_data[0] = (unsigned long long)word_num;

o_data[l] = (unsigned long long)line_num;

return 0;
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gboobb0o430000000 TeskOODOODODOOOODODOODODOOODOODO
O000OTask OO ODOOOOODOODOODOODOOOOOOODOODODOOOOOOD
gobbboooobboboooobboboooobbboooobibd print 0Q0gn

gboobd 43: 0000000 Print 0ODOO

#define STATUS_NUM 2
SchedDefineTask1(Print,run_print);

static int
run_print(Sched Task xs, void srbuf, void *wbuf)

00~ O U o N
—~

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;

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;

19 int out_size = w—>division_out_size / sizeof(unsigned long long);
20| //000000000000000000000OoOO00
21 for (int i = 0; i < out_task_num ; i++) {

O

22 word_data[0] += idatalixout_size4+0]; // 000000

23 word_data[l] += idatalixout_size+1]; // 00000

24 //0000000000000000000O0O0000O0O0OU0OoOO0OOd
25 unsigned long long xhead_tail_flag = &idata[ixout_size+2];
26 if((i'=out_task num—1)&&

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

29

30

31 word_datal0] += flag_cal_sum;

32 for (int i = status_num—1; 1 >=0; i——) {

33 s—>printf("%11lu,",word_datali]);

34

35 s—>printf("\n");

36 return 0;

37 }

4.3 Boyer-Moore String Search

gbooboobboobobboobuoobobuoobboobboobbouobbdBoyer-
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 0 0000000000000 OOODOO[]

dboibdooubobobiooubibuun textgU0b0odQ pattern U
goodd

goboboooobobboouobbdouobobooo0onn text O pattern
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CPU Num /0000 | Mac(wc) | mmap | Blocked Read
1 10.590 9.96 9.33
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0000 '[A-Z][A-Za-z0-9]*s’

0000 /File Size(Match Num) | 50MB(540 ) | 100MB(1070 ) | 500MB(536 0 ) | 1GB(10720 )
CGrep 4.51 9.42 20.62 40.10
CeriumGrep(CPU 12) mmap 8.97 10.79 18.00 29.16
CeriumGrep(CPU 12) bread 7.75 10.49 15.76 26.83
egrep 6.42 12.80 59.51 119.23
Us3: 00bbbbibddodgddd grepddd

godd gooouoooonb goooooooo

CGrep 21.17 16.15

CeriumGrep(CPU 2) 27.06 15.40

CeriumGrep(CPU 12) 12.48 7.39

egrep 59.51 59.51

O 54: 00000000O0O0O0000ODOOUO0O0O0O0O grep0ODO

O055al0b0000000000S00MB(OOODO24000)00000000000O
O0b0oobooboooboboobooobboooooooboobOoODOCCeriumGrep O
OO0O00000DDO Blocked ReadOCPUD 120000000

oooo 0000 | CeriumGrep time (s) | egrep time(s)
‘(a [b)*a(a |b)(a |b)z’ 0100 26.58 70.11
'(a [b)*a(a [b)(a [b)(a |b)z 0 10000 27.89 76.78
‘(a |b)*a(a |b)(a |b)(a |b)(a |b)z’ 0 7000 28.86 81.88
‘(a [b)*a(a |b)(a |b)(a |b)(a [b)(a |b)z’ | O 4000 29.15 86.93
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0000 /File Size(Match Num) | time (s)
CGrep 27.13
CeriumGrep(CPU 12) mmap 21.58
CeriumGrep(CPU 12) bread 19.99
egrep 28.33
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