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Abstract As embedded system becomes more complex, software development becomes more
important in the entire design process. Most embedded applications consist of multi-tasks, that are
executed in parallel. So, dataflow model that expresses concurrency naturally is preferred than
sequential programming language to develop multitask software. For the execution of multitasking
codes, operating system is essential to schedule multi-tasks and to deal with the communication
between tasks. But, it is needed to execute multitasking code without OS when the target hardware
platform cannot execute OS or target platforms are candidates of design space exploration, because
it is very costly to port OS for all candidate platforms of DSE. For this reason, we propose the
serialized multitasking code generation technique from dataflow specification. In the proposed
technique, a task is specified with dataflow model, and generated as a C code. Code generation consists
of two steps: First, a block in a task is generated as a separate function. Second, generated functions
are scheduled by a multitasking scheduler that is also generated automatically. To make it casy to
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write customized scheduler manually, the data structure and information of each task are defined.
With the preliminary experiment of DivX player, it is confirmed that the generated code from the
proposed framework is efficiently and correctly executed on the target system.
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Task Model . void Task2_init() {...}
. void Task2_go(} {
for(i=0;i<2;i++} {

* Code of block A */

Port Channel

)

/* communication block */

read_port{(...);
1* Code of block B */

1.}
12. void Task2_wrapup() {...}
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1. int Task2_Rcev() {...}
2. int Task2_A() {...}
3. intTask2_B(){...}

int (*Task2_funcf])() = { Task2_Rev, ...};
. static schedinfo *currSchedinfo = NULL;

EE

6. int Task2_go() {
7. int ("*func_list)() = Task2_func;

8. while(1) {

9. if(func_listfcurrSchedinfo->blockld}()==-1)
0. return -2;  // sync. blocking
t1. currSchedinfo = nextBlock(currSchedInfo);
2. if (currSchedinfo == NULL) break;
n3. if (checkScheduler()==1) return -1;
4. }

5. // initialize port variables for next execution
ne. ...

7. returnO;

8. }
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ag 78 o] ARTFEE ol&3te JPd 2AEH
229 AL HAgFsu, 2AEY G wel a2
7t %719 ([@checkScheduler() 359 W3et @27
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HHAEE 2ASYAAE oW "H2=3rt 3 FY
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1. typedef struct {

2. int(*go)();

3. unsigned int period;

4. unsigned int taskTime;

5. int status;

6. unsigned int remainedTime;
7. unsigned int runCount;

8. } taskinfo;

9. taskinfo tinfo[TASK_NUM] = {...}
a9 6 H2a3 FERE A% ARTFR
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Scheduler Task (go function) Block function

[Ctinfottask_idlgo) |—] func_listiblock_id) ] execute block body |

return success or fail

tinfo[task_id].status
=BLOCK

<

block_id = nextBlock()
Y
a8 <.‘|
task.id <gheckScheduler{j=>

=get nexttask id iyjerd

a8 7 A8E 2= T 7x

<& w7} 98 @ checkScheduler() &4 &
B35g 3n @ Baa Y asds ga
w99 wg NgI=E s ok 8239
g 2% ZA ZA3AYE £BEHE HAA
7} A9 & otk

522 %<3 (Round-Robin) 27
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Alzrol 2TEY & g2 os) Aol Mg
olA& 98l A @ checkScheduler() &5 Wl =2
a7k @28 AE 27 o 18 Ydsies 44
gt o] =72 AFPAAE A" F=9 Y
o HAT = de 7 E dd FEE F3
8, Bz B9 Ao Az | A $FE BE
29 FYPAZTRTY FAA AAsYen, o] BL &
F7} 789 FHol Fxz EWAge] dAsA gk

® g3 A9 ZTuRde A4 g2z 3 7
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A A8 F7E 48y, ¢ g2z Hy F7)7
oe gazrdg § g9 o A5 43e] Adk &
EW, 23 10) BlA= 280 38 A 3 Eojof g
ohd Bl 13 29 AYFVIE 47 19 302 HF
sjet gt o] A & B2z Ay Frle AAT &
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9 & RAFEY, o] ;=N 2AEEE runCount

o AFE F9 HpNF HEHAM H23E FH
s AL S8 AA AE Qg dfd ARske
runCount®} Bludth 2zt 48 divid, 2AZ8E £

A2 2z B2aE AW, 20-229 &), 7
232 runCount 7} AA| A7t ik A0 oy
3 Y23 E FY3A He(G-104 §), 2 B39 F
3Jo) A3 2eEA I €239 runCount & period

ot

o gz do

Jo 1

. for (i=0; i<runCount;i++) {
task_id = 0; // task id initialize
white(1) {
int ali_task_done = 1;
if (tinfoltask_id).runCount =< i) {
status = tinfo[task_id].go(};
It if complete, runCount increase
if (status == 0)
tinfo[task_id).runCount+=tinfoltasik_id].period;

CENOIBAWN=

11.  // Run count check for all tasks
12, for (=0;i<TASK_NUM;j++) {

13. if(tinfo[j].runCount=<i) {
14. all_task_done = 0;
15. break;

16. }

17.

}
18.  if (all_task_done) break;
19.  // Round robin task selection
20, task_id++;
21, if (task_id==TASK_NUM)
22. task_id=0;
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Py = La(k)x{P(k,i)+mk)xn, +c(k,)xn} (1)
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APE 81X DivK 594 Zlolo] dAE sl2=
2d3 SDFRY S o83t 138 29 FARHA HWAE
sttt Bl AlEEol8 BHo 2= RealView SoC
Designer{15]& o] &3ld 1§ 103 Zo] =g &
RES HAHY ZHAYE = RealView Develop-
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1.clustTime € 0
2.while all blocks are not clustered do

3. if clustTime+blockTime < responceTime then

4.  If block is not communication block, and there
is no loop before/after block then

5 clustTime € clustTime + blockTime

6. continue

7 end if

8. endif

© o

generates clustered block code
10. clustTime €0
11.end while
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1 SHAIZE dsle] w& Adstd 7= YA By wE
e 0 e e Additional Overhead(%
Response time 0 3,000 10,000 100,000 =)
Context switch 10444 5989 3019 2509 2494
The number of 1/16/5 1/10/5 11715 17474 17471
clustered blocks
(AVI/H263/MP3)
Case 1: Function 19,396,050 / 19,369,013 / 19,337,643/ 19,349,112/ 19,338,210/
cali 0.4633 0.3232 0.1608 0.2202 0.1637
Case 2: Context 20,645,122/ 20,083,339/ 19,738,388 / 19,684,060/ 19,736,108/
switch 6.9010 4.0231 2.2364 1.9550 22210
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scheduler 11.8805 7.4115 4.1594 3.5662 3.6614
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