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We are developping a Parallel task manager Cerium. With I/O, speciall care is necessary
to work with parallel processing. It is easy to use mmap system call to read from file par-
allely, but current implementation of mmap sometimes does work well. So we implement
asynchronous read thread with high priority. If the file is in a kernel file system cache, mmap
and asynchronous read has no difference. In real read situation, asynchronous read sometimes
gives good result on word count example. We gives the result and analysis.

1. oboooao

J00000D0Task OODODOODDODODOO
0000oooooodCerium OOOOO0OOOODOO
0oo0o0ooooooo /jooooooooooo
0000000 TaskOOOOOODOOOOOOOO
0o0o0od0bOo0oooOoOoooOobDoOobooOooon
oo0oOogr/oooooOoooooooooI/oon
goobobooobbooobboooboo
000000000000000 mmap O read O
goooobOooooboooboooboooobooon
Jooodod ceUDODOOODODOOOODOODODOO
goooogo
gobooobooboobobobobobobobooo
gooo0oo0o0o0o0ooobobooooooooobobo
gooooooDo0obOoooooobooooooon
0000000000 DbO0bO0bO0bOoobOOooOogn
Cerium 000000 Word Count” 0000D0ODO
gooobobooooboobbooooobobooooo
000 Task OODOOOOODOODOOOOO Blocked
Read O0O0O0O mmap 00 O0O00O0OO0O0OO0DOOO0O
Task 000000000 Blocked Read 0 mmap
oo0ooooooooooooad

floooooooooooooooog
Interdisciplinary Infomation Engineering, Graduate
School of Engineering and Science, University of the
Ryukyus.

2000000000000
Infomation Engineering, University of the Ryukyus.

2. Cerium TaskManager

Cerium Task Manager 0000000000
0000oooooooogg ¢cOo Cc++ 0000
0000 0OCerium Task Manager 00O User 0000
00 Task 00O O0ODOOO0OOOODDOOOOO Task
00000000 Task 0000 Input Datald Out-
put Data 00 0 0 0O OInput Datal Output Data O
0000000000 00o0oooD TaskOOOO
0o0oDO0o0ooOooOoOoOOoUoOoOooooooooo
000000000000 000000 Task Man-
ager 0000000D0DODODO Cerium Task Manager
O PlayStation 3/Celld Mac OS X 00 Linux OO
000ooooooooooo

010 Cerium 0 Task 000000 0OOOOODO
O000000000User O createtask O O O Oinput
data 0 Task 00000000000 QOOTaskMan-
ager 0 Task OO00OD0DDO0O0OTask OODOOOO0O
O0 waitdi O waittme 0000000 OOOOO
O000000000000000 Task O Active-
TaskList 000 000O00O0O0OScheduler 00000
000 TaskList 000O0O0O0O000ODO Scheduler O
ogoooono



e
=

User Task

ActiveTaskList
WaitTaskList

TaskManager

‘CpuThreads

1
Scheduler

0 1 Cerium Task Manager

‘ FifoManager

\
FifoScheduler

‘GpuThreads

GpuScheduler

2.1 Cerium Task Manager OO0 0000
00000000000 WordCount 0O O DOODO
000 Task DOOOOOO0ODOOOOOOOOODOO
0 00 WordCount Task 00 Print Task 0 2000
Task OO OOO0OOO
input data OO0 Ommap 0 read 00000000
0000000000000 nKByteOOQOQOOO
0000WordCount Task 00 OO O0OODOOOO
WordCount Task O input data O 0 O0WordCount
Task 000000000 DOOOOOOOoutput
data 0000000 ODODOOOOOOODOOOOO
0doooooooooooooooooog
000 WordCount Task 00D OOO0O0O0O
wc = manager->create_task (WORD_COUNT) ;
wc->set_inData(0,
file_mmap + i*division_size,
size);
wc->set_outData(0,o_data + i*out_size,

division_out_size);

wc->set_cpu(spe_cpu) ;
wc->spawn() ;
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wordcount (SchedTask *s, void *rbuf, void *wbuf)

{
char *i_data = (char *)s->get_input(0);
unsigned long long *o_data =

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

unsigned long long *head_tail_flag =
o_data + 2;

int length = (int)s->get_inputSize(0);

int word_flag = 0;

int word_num = O;

int line_num = O;

int i = 0;

head_tail_flag[0] =



(i_data[0] !'= 0x20) && WordCount Task 00 Print Task OO0 O 00000
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static void

word_num -= 1-head_tail_flag[O0]; run_start(TaskManager *m, char *filename)
{
for (; i < length; i++) { HTaskPtr print;
if (i_datal[i] == 0x20) { WordCountPtr w;
word_flag = 1;
} else if (i_data[i]l == 0x0A) { print = m->create_task(TASK_PRINT,
line_num += 1; (memaddr) &w->self,sizeof (memaddr) ,0,0);
word_flag = 1;
} else { w->t_print = print;
word_num += word_flag; exec_num = 4;
word_flag = O;
¥ for(int i=0;i<exec_num;i++) {
} wcb = m->create_task (RUN_WORDCOUNT_BLOCKS,

(memaddr) &w->self,sizeof (memaddr) ,0,0);
word_num += word_flag;

head_tail_flag[1] = print->wait_for (wcb) ;
(i_datali-1] != 0x20) && wcb->spawn() ;
(i_datal[i-1] !'= 0x0A); }

print->spawn();
o_data[0] = (unsigned long long)word_num; 1}

o_data[1] = (unsigned long long)line_num; WordCountPtr w 0000000 OOOODOOOO
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nKByteI ——» run_print (SchedTask *s, void *rbuf, void *wbuf)
{
k p—p WordCount *w = (WordCount*)s->get_input(0);
—"w unsigned long long *idata = w->o_data;

long status_num = w->status_num;

int out_task_num = w->out_task_num;

( CPU

0 8 WordCount Model

unsigned long long word_datal[2];

int flag_cal_sum = O;



for (int i = 0; i < out_task_num ; i++) {
word_data[0] += idatal[i*w->out_size+0];
word_datal[1] += idatal[i*w->out_size+1];
unsigned long long *head_tail_flag =

&idatal[i*xw->out_size+2];
if ((i!=out_task_num-1)&&
(head_tail_flag[1] == 1) &&
(head_tail_flag[4] == 0)) {
flag_cal_sum++;

word_data[0] += flag_cal_sum;

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

s->printf ("%1lu ",word_datalil);
}
return O;
}
word_count[0] 00 OODOODOOOOODOOO
O00Oword_count[1] OO OODOOOOODOODO
O0000WordCount Task OO0 OO0 O0OOO0OODOO
dooooooooopooobD 10000000
w->o_data 000 Print Task OO0 OOO0OO
00 Oo_datal2] O head_tail_flag[0] O OO
000oo00o0oo0oo0ooooo(@40oooooo
dooooooobooooooooooooooo
gooooooooooooooooooooon

l output l

(wlefn]effw]e]n]]
0 1 2 3 4 5 6 7 o_data
0 1 2 3 4 5 head_tail_flag
W B3E%
L: T8
h : SEEEDIRRE
t: REDIREE

04 000000O0OOODO

3. D00O0OOO0O 1/Oo0000OOO

[/O0000000000000 readloop 0000
O0read D0O0O0O000O00O0O0OODDOOOO
D000 read0000O00O0O0OCOAile open 000
U0 mmap 00000000 0Ommap 00000

O00ooOoooooOoOoOoOooDoOooDoOOOoOoOoO
0000000000000 0oooooooooo
000000000 00000000000 OoSOD
oooU0oooOooOoOoOooOoOoooooooooo
oooo0o/oo0oo0ooUooooooUooo
OOmmap 0000000OO0OCOOOOOOOOOOS
00000000000 00000o0oooooooo
1000 Task OO00OO0O0ODODOODODOOODOD
ooooOOooooopooopoooooooooooo
0000000 Task200OO0OO0OO0OO0OO0OOOOOOO
000000000 mmap O read D0 Task 00O
JoooooooooOoOogooo osoooooo
000000mmap 000000000DDODOODODO
goooUoOooopoooopUoooooopooooo
O000Task O0O0ODOOOCOOOOOODODOOO
0000 oSUopoooouoooooooooooo
O000mmap OO0O00O0O0OODOOOODOOCOODO
O000mmap 00000 reaed 00000000
goododobooboooooooooooooogo
00o0ooO0o0opD0oooooooUooooooooo
000000000000 0Ommap OO0OOOOO
00o0oooooooooo

[ Taskt | [ Task2 |

3
3
o
°

s RN

| mmap
| readf§5

0 5 mmap Model

3.1 Blocked Read DO 0O OO0

Blocked Read 00000000 Task OO0 OO
0000000000000 TaskOOOOODODODO
000000000 000ooo0dOdOpread OO0
O00000Opread D00 0Ounistdh OO0OO0O00O0O
UNIXOOOOOoOoooooooooooooooo
0000000000000 offset DODODODODODO
000000000000 count 0OOOOOOODO
OO0 buf00O00O0O(O 4)

0000ooo0o0ooooooooooooon
000000000000 00Blocked Read 0 O 0O
000000 Read Task OO WordCount OO0 O
O0000O0ORead Task OODODOOO0OODOOOOODO
0odooooooooooooooooooooon



ssize_t pread(int d, void *buf, size_t nbyte, off_t offset);
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HTaskPtr t_read =

manager->create_task (READ_TASK) ;
t_read->set_cpu(DEVICE_TYPE);
t_read->set_outData(0,

file_mmap + task_num * division_size,

task_blocks * division_size);
t_read->set_param(0,fd);
t_read->set_param(1,task_num*division_size);

run_tasks (manager,w, task_blocks,[l );

t_read->set_param(2,task_num*division_size);
t_read->spawn() ;
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static int

read_task(SchedTask *s, void *rbuf, void *wbuf)

{

long fd = (long)s->get_param(O0);

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

long end_read_position =
(long) s->get_param(2) ;

char *read_text =
(charx)s->get_output (wbuf,0) ;

long read_size = end_read_position -

start_read_position;

pread(fd, read_text,
read_size , start_read_position);
return O;
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