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Implement asynchronous read of Cerium
MASATAKA KOHAGURAT and Suingt KONO 2
We are developing a Parallel task manager Cerium. With I/O, special care is necessary
to work with parallel processing. It is easy to use mmap system call to read from file par-
allelly, 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.
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PATIC WordCount Task DERGEHD %R T,
wc = manager->create_task (WORD_COUNT) ;
wc->set_inData(O0,
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() ;
it+;
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WordCount Task OFEiBIZIT DL I 2% %,

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 = O;

int word_num = O;

int line_num = O;

int i = 0;
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head_tail_flag[0] =
(i_datal[0] != 0x20) &&
(i_datal[0] !'= 0x0A);

word_num -= 1-head_tail_flag[0];

for (; i < length; i++) {
if (i_datal[i] == 0x20) {
word_flag = 1;
} else if (i_datali]
line_num += 1;

== 0x0A) {

word_flag = 1;

} else {
word_num += word_flag;
word_flag = O;

word_num += word_flag;

head_tail_flag[1] =
(i_datal[i-1] '= 0x20) &&
(i_datal[i-1] !'= 0x0A);

o_data[0] = (unsigned long long)word_num;
o_datal[1] = (unsigned long long)line_num;
return 0;

¥
get_input | Scheduler #*& input data % {5

get_output | Scheduler #*5 output data % {3

%k 2 Task WICHEAT % API

Print Task 13 WordCount Task IZ k> CTEEHX
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3 WordCount Model
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WordCount Task & Print Task DR & KFAFEITR
DRER IR,
static void
run_start(TaskManager *m, char *filename)
{
HTaskPtr print;
WordCountPtr w;

print = m->create_task(TASK_PRINT,
(memaddr) &w->self,sizeof (memaddr),0,0);

w->t_print = print;
exec_num = 4;

for(int i=0;i<exec_num;i++) {
wcb = m->create_task (RUN_WORDCOUNT_BLOCKS,
(memaddr)&w->self,sizeof (memaddr),0,0);

print->wait_for (wcb);
wcb->spawn () ;
}
print->spawn();
}
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create_task | Task #4:K7 %, w->self I input data,
sizeof (memaddr) !& input data ®H A X
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Z 2 Tld. print A% web ZFFD K I ITEHRE
% 3 runstart CHEJH L7 API

wait_for

WordCount Task 237 —% 25 Likb-7db &
12, Print Task I THRKEH 2179,
Print Task OFtid% ITISRT,
static int
run_print (SchedTask *s, void *rbuf, void *wbuf)
{
WordCount *w = (WordCount*)s->get_input(0);
unsigned long long *idata = w->o_data;
long status_num = w->status_num;
int out_task_num = w->out_task_num;

unsigned long long word_datal[2];

int flag_cal_sum = O;
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ssize_t pread(int d, void *buf, size_t nbyte, o fit offset);
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BUF Iz, Blocked Read Task D4R %219,

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_numxdivision_size);

run_tasks (manager,w, task_blocks, *** );

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

set_cpu 1T Read Task Z#HY§ %7314 XD
REZRLIT I, set_outData(0) I 7 74 N ZHAA
ATZE EDIEMSGT 2 8E L. set_param(0) 12T
ARG T 7ANT ARV T ZEFREL TS,
set_param(1) . set_param(2) IZT Blocked Read
Task B TieAAL 7 7 A4 NV O#FHDIIE L KED
RPvavaRET 5,
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SHIEHAEIAEY ZIHBELTLE), 22T, Bl
HHMEDRD Task ZRE L. ZNIHET LTH5
(IEREICIE, T 9 2H0IC) RD Task 24K T 2 L9
2o T3, ZNd run_tasks TH 3, Z I DH
ST T7 7 AN EFIAAL Task L DFLADEE AN
WERVOT, EHEBIKNESICTE S,

run_tasks DT, READ_TASK ICX T 215645
% wair_for() ZfioTHEL T3,

Blocked Read Task OFtiblZA T D X H 1%k %,
static int

2014/5/15

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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time
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wait for Blocked Read wait for Blocked Read
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I/O B D thread . I0_0 DiEMZIT- 7,
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A Y a—7—TH DT, SPE_ANY THEIWTW3
WordCount (Z# DiAEN % Z Lk, UL, it
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DAENTLE) L, BRDFEIMFLINTLE
9. #IC, pthread_getschedparam() T I0_0 D
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00 time
@ [ Blocked Read Task 1 I Blocked Read Task 2 D
4
BTy AT
l:l Task
9 Blocked Read Task # 100 THOHELLRf
4. Benchmark
FIETHA L 72 WordCount 12 Blocked Read %
MAAR, 1 GB D7 7 A ILTaHMZT- 7%,
FEERERE
e Mac OS X 10.9.1
o 2*2.66 GHz 6-Core Intel Xeon
e Memory 16GB 1333MHz DDR3
e HHD 1TB
e CPU num 12
o WordCount 1 DD#FiAiAAa (divide size) 128KB
o 71y 748
o filesize 1GB
4.1 #& ES
CPU ¥%Z{b €7 L EOMREZUTICRT, MU
TOBMEDHIZETHTH S,
R Vi CPU1 | CPU4 | CPU8 | CPU 12
mmap 20.179 22.861 22.789 22.713
read 21.351 15.737 14.785 12.520
bread & SPE_ANY 18.531 15.646 15.287 14.028
bread & 10_0 13.930 14.634 14.774 10.295
K5 wirbHEGDIITER (divide size 128KB)
WordCount 1 D DFiAAARR NI AH L TH,
16KB IZZH LT, CPU =23 d7 L &2itill
LCTH, MERIZUTICRT,
ER s Vi CPU1 | CPU4 | CPU8 | CPU 12
mmap 15.353 11.287 11.707 11.137
read 16.846 11.730 11.487 11.437
bread & SPE_ANY 13.297 11.984 10.887 11.146
bread & 10_0 11.503 11.437 11.365 11.412
K6 wALARZ GO IFITmAR (divide size 16KB)
6
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Fo, FYv P Al AoGATOETHERZUT
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FEI 2 FHEIE (5)
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