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DistributedIntentPlugin: Auto Generating System
for Distributed Intent on an Embedded System

YUKI NAGAHARA ,* HIROSHI OYAMA it TAKUYA AZUMI tit
and NOBUHIKO NISHIO*

We proposed a ”Distributed Intent” framework which can cooperate with Android devices
and embedded devices. However, the framework needs to implement a communication pro-
tocol for the cooperation, and it is the burden for a embedded system developer. In this
paper, we propose a method to generate the framework by using the TECS generator. TECS
is a component system based on a real-time OS. TECS is made by the TECS generator and
the generator has plugins to generate codes. We implemented the plugin to generate the
framework for an embedded system. We verified the plugin can reduce the burden for the
developer dramatically, and the program that the plugin generated is keep requirements for

the framework.
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Fig.1 Design for a Distributed Intent Framework.
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signature sLight {
void on( void );
void off( void );
};
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Fig.4 Signature Description.

celltype tLedLight{
entry sLight eLight;
};

celltype tLedSwitch{
call sLight cLight;
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Fig.5 Celltype Description.
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cell tLedLight LedLight {
};

cell tLedSwitch LedSwitch {
cLight = LedLight.eLight;
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};
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Fig.6 Build Description.
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Fig.7 Components for the Proposed Framework.
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6.2.4 TST4 OREDR

T TA ORI OPEIU DWW THIT 5.

9 1%, DistributedIntentPlugin 23> 2 Y v K

(© 2013 Information Processing Society of Japan

ESS2013
2013/10/18

signature sLight { product_name_list[0] = “LED Light 1”
void 1( void ); signature._list[0] = “sLight”
_Vo'd (void ); call_port_list[0] = “cLight_0”
" entity_list[0] = “LedLightLeLight”
action_list[0] = “DI_01/"
celltype tLedLight{ function_list[0] = “cLight_0_c"
entry sLight eLight;
product_name_list[1] = “LED Light 1”

I e(DistributedintentP signature_list[1] = “sLight”
generate(DistributedIntentPlugin, el ”
"name=\"LED Light 1")] call_port_list[1] = “cLight_0

cell tLedLight LedLight1 { entity_list[1] = “LedLight1.eLight”
¥ action_list[1] = “DI_
function_list[1] = “cLight_0_o/("

B 8 = A—xr bRl & AERE RO IS
Fig.8 Handling from Component Description to the
Material for DistributedIntentPlugin.

|

DistributedintentPlugin

‘ initialize }—b{ gen_function_caller_materials

T
®
gen_cdl_celltype
! gen_cdl_build
®
| gen_functioncaller_body
|

gen_ep_func_body gen_ssdp_message

—b{ gen_json_service_description

9 7T UA L OREDFN
Fig.9 Flow of the DistributedIntentPlugin.

DFETEFERLIZT T 74 v DRBOWNTH 5.
TITA NI EN S L, initialize A Y v RVE
1T&+ 5. DistributedIntentPlugin Ok 34K H
L %EE, initialize £ Y v FIZEEREIFITSND. 7
FIA OO LaT N THRRT DL, 7774
AP A B L OMEE B 26T 2. KA Y v RO
& LU ISR

initialize( cell, option ): 77 71 L & FEITL
7o & ERONIFOHEND. BIED  cell”1F, LD
KT, BNEAT, RV A TRFEOZITA - D
ADOEREFFOAT V2 N THD. FIEBOEGHE,
get_function_caller_materials Z FEOVHH .

get_function_caller_materials( cell ): Func-
tionCaller TR%L, v ¥ A 7, v Z{ERT DERIC
A THAT 5 XFFN AT 5.

gen_post_code( file ): FunctionCaller ®
AR FRBEERLT DAY Y R THD,
gen_cdl_celltype( file ) & gen_cdl_build( file ) %I
IOV T

gen_cdl_celltype( file ): = HR—x> gk
D, BNFATEHBREITH AY v RTH 5. Function-
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#* 1 Galaxy Nexus DA<y 7
Table 1 Specification of Galaxy Nexus.

HA PERE

Android /3—v a > (4.1 (Jelly Bean)

CPU 1.2 GHz dual-core ARM Cortex-A9
AEY 1 GB

ARL—¥ 16GB

£ 2 AKI-H8/3069F DA~y 7
Table 2 Specification of AKI-H8/3069F.

HH TERE

CPU H8/3069RF 20MHz
Flash ROM | 512KB

RAM 16KB

DRAM 16Mbit

Caller 23 & FEHE & POV 9772 D O IEON A Gl 2 A ik
T 5.

gen_cdl_build( file ): 2> FR—3 > MR H D,
$A EITRERAIT 9 A Y v RToHS. FuncitonCaller
L, MO ENDEZIT 0 EEZRET ik A ARk
T 5.

gen_ep_func_body( file ): FunctionCaller ®
CEHBY—RAa—FEAERTIAYY R THD.
gen_functioncaller_body( file ), gen_ssdp_message(
), gen_json_service_descripton( ) ZNEIZFEONM T

gen_functioncaller_body( file ): Funciton-
Caller B%ARIKRZ 49 5. FunctionCaller (%, A
U7 M CEREOBEMEOMN LICEHT 2.

gen_ssdp_message( ): SSDP O X v & —U % /4%
Y 5.

gen_json_service_descripton( ): AL D
HEREFLIAFLIR 2 AR T 5.

7. & i

RETIHE, RELLTT T4 OFMFERE R
71 RBRRE

FEBRIZFIAM L7z Android #4313 Galaxy Nexus T
5. vA R — RIKAETO [AKI-H8/3069F
7T vva~vAfary LANAR—F] @M L7~ An-
droid ERD ARy 7 %2 FK 1, v A AL R— FDARy
VE < A

7.2 T34 O

AHITHE, EROHBA T P 7L —AT—2
LBl 21TV, FORERERT. FHmICE, MR
LAN 77 AHRA > F&FIH LT, Android %Ak
L~ A a A= FOMICxy bU—7 ZREE LT,
WERDGHA 7 > N OFHEIIE, TLED 254795 )
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&3 TA7 T VS EROCFEEIT
Table 3 Implementation lines without the library.

HH Wk | 7L
SSDP A vt&—¥ (17) 87+ a 0
BEREMFOMH L (17) 7+ B 0
a2 R—x v Mgk (47) 0 1
it (17) 94+a+8 1

K5 ATV MOZED HREREIAT E TOIATIHH
Table 5 Execution Time of the Proposed Framework for
an Embedded System.

THH Wk | FTIA
T (ms) 1.61 1.58
HRWFH] (ms) | 1.87 1.86
fe/D R (ms) | 1.48 1.47

[LED #VH4I3 %] @ 2 FEOHELZFE LT 1
N A TR BT, 7T 7A TR OBKRE
EROTL—LT—7 BAKL, V—Aa— DIk
7%, ROM - RAM & & F— 3~y FOL#k %
1To7=.

7.2.1 EHETRICKI DR

FEEITHUC X B AT o 1ok R A2 3 1o d. K
WFFECkal - BIEL =TT 7 A 0E, 7T 74 V&I
OHTRBRZ AN TG T, BERT 7 A AWNER
NA7, 1170y —Aa— Rl CRIATE 5.
—Ji, TITTADNBEEMERT B L RED Y — A
a— REMBEENEETHHA, SSDP A vt—V0
118003 8T AT+ 1T, HEREPFON LIS 721 T4 T+
BATE 2%, EBIT, MEROEETIINHA v Tk
DHEERR SSDP A v — Y Ok % B & S B
DRENRDD. LMo T, 7774 VFEBEDA
WA TE 5.

7.2.2 ROM - RAM #HE

ko7 NEATDFEITTrANE, KT T TA
VAR LT LA T OFTT A VB L
FLA SR~ OBEIEZFM L7, fiRER 4 IR T
ROM O IEIZHEIM L TV 5725, 0.8% FEEDHE
ik EEo5Tn5. RAM ERITIEIER -TH 5
ZEDD, T —AT—7 NEHEF DY ) — 2 fHH
BICEDVIFRNZ END0D. LEN-T, ko
TL—LU—7 LREDY Y —AFHET, 7L —A
T — 7 PRHEREATED.

7.2.3 EITERELE

FUAIMEER A T NESZIE L, JSON % /38—
LU CHEREZ 4T3 5 £ CTOIEITRIE % 100 [B3 Ml
L7z, MRER 5 IRT.

DT L —2 T — 7 DN 161 S VR, 75
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£4 7L—AU—2® ROM - RAM &
Table 4 ROM and RAM Usage of the Proposed Framework for an Embedded System.

HH TEkFIE (ROM)
SSDP (Byte) 5,068
Intent Server (Byte) 1,134
JSON Parser (Byte) 2,594
FATAHET 7 A L (Byte) 90,788

HEETE (RAM) | #ETF7 2740 (ROM) | #ET T 714 (RAM)
7,914 6,518 8,278

472 1,332 528

320 2,606 320

39,563 91,528 39,515
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TAOYELENR 158 IV LleoTe., bRV
WERD, &b EWVALERRF R A i L CTATH, 0.01 Y
REOZELD, REREEHRTHZLITTE
einolz. LoT, MIAHBEER~OIEITHERF ST
W5,

PLEOFERIZEY, WA T hOBEHEZHERFL
7oFFE, a— FPEKTE TS,

8. F & &

AFHL T, Android #FIHLC, *v hU—7 £
12 DiER LEHEAAT 5 720IT, MUIABR T AT LA)NHE
BT 27— LU= R HBVERT D77 74 aiR
L7, XU OIC, PEROBEIZEIC W TEN L,
T b0z HREIC SV TR~ &L, Foaen
BETHHHA T T L— AT — 27 OB HOWN
Tk, A T v FOBIC L DR E~DOAM
NENT BRI CGh Rz, 2 LT, R gk
T HOOEE, BEERTATOD0T S a—F
IZOW Tk 7z,

T —FEFERT LD, AT R
BT D7 L—AT—7 OMIARY AT Ny %, FHIA
HHEER ORI AR TERT 77 74 U EREL
7. MELET e —F 2RI A0, 7774
CERERGE, FEL RO ZToT. R, 7T
T A NTEHA T N OB R MR LT E EHIA A
VAT LRESSDT L— AT — 7 BAERTE, RBHO
TTTA N K DERIC L o THEEOABEZRET
BT LEMR L. AT, FHMCIE LED %
FUT SR D5 ez 7223, LED Of/EE7 L—
LT —7 OHTITON DL THY, 7L —LU—7
DIFATRERNI R L CEBE L 52 20 Th 5.
L7=Bo T, LICHEMEERAEN TR DHATYH,
ARIZV—LU—7ITEHARETHD. 72720, ARkA
TV MER—ANTEITIND 2D, FITETOR
MIZOWTIEBREOMIER 2oy, AT v M
DAL LT Z 81280, HEREDFAT E TITHFEA D3
HEREMEMN S D, LI - T, BARAEITHIALMEL T
BB FAT SN D E TORRZAEIZOWT, BRET 24
ERHD.
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