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Abstract: Wireless sensor network (WSN) plays an important role in the field of IOT (Internet of things), which performs the function
of information perception. Thousands of devices as well as sensors are spread in specific areas to collect all kinds of physical information
to pass onto the Internet. However, the data gethered from sensors’ interfaces is real-time, extremely large and unstructured, hence
requiring great effort in mapping to the conceptual application layer. To customize and develop IOT systems more efficiently, this paper
proposes an approach based on runtime model to managing wireless sensor networks. First, manageability of wireless sensors is abstracted

as runtime models which automatically and immediately propagate any observable runtime changes of target resources to corresponding
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architecture models. Second, a composite model of wireless sensors is constructed through merging their runtime models in order to
manage different kinds of devices in a unified way. Third, a customized model is constructed according to the personalized management
requirement and the synchronization between the customized model and the composite model is ensured through model transformation.
Thus, all the management tasks can be carried through executing operating programs on the customized model. The feasibility and
efficiency of the approach are validated through a real case study of smart community.

Key words: wireless sensor network; software architecture; runtime model
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Fig.1 Overview of management approach of wireless sensor networks based on runtime model
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Fig.2 Synchronization between runtime models and wireless sensor devices
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Fig.3 An example of composite model construction
K3 AR by it S
<?xml version="1.8" encoding="ASCII"?>
<En_Sys:EnSystem xmi:version="2.8" xmlns:xmi="http://www.omg.org/XMIL" xmlns:xsi="http://sei.pku.edu.cn/EnSystem/En_Sys">
<Tags>

<Tag id="1621" brightness="254" humidity="52" temperature="23" />
<Tag 1d="1434" brightness="248" humidity="61" temperature="22.4" />

</Tags>
</En_Sys:EnSystem>
(a) RGLIBATHRERY

<EnSystem>
<Tags>
<Tag id="1621">
<property>brightness</property>
</Tag>»
</Tags>
</EnSystem>

(b) BURLA BOE il

Fig.4 Fragment recognition in runtime models of wireless sensor devices
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</namespace_description>

Fig.5 Solution to naming conflict in composite models
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Fig.6 Three kinds of model operations
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1. helper: H J-Hliik 7o % 2 4] [ WL 5 &R helper #7%5— A5 3 AMNE k20 2 & 1 key,value 1 type.
value K/ AR ITCE key o M2 SR A O0E N ) J6 3 type s TO R RS 56 AR I SR 2.
2 type HUE 4 “basic” i, 38 78 % helper 38718 1 A& 70 25 [ IR — 0 — Wi OC R B 2 % — WU DG & 24
type IUE 0 “multi” i, 3 75 1% helper 37 1) 2 JC 2 [ F 3 227 e ¢ RGN helper 7E4T G20 HI 3R,
It HL @ 14 condition i3 W A AR (K 45 47 B T J0 R T 30 25 B8 I8 P B H Al T 3=, R B helper #7745 B
W H 23 #:2E helper #7345 mapper bR query #7248, H o mapper A28 F1 query br%E 353275 8 PE )
S P
2. mapper: H T HE IR JE M 2 [ LGS ¢ 5 mapper b5 2538 #5015 PN JE P ——key Al value.value R84
F R b R T ke 267 I 37 S5 ASE 2R eponf 17 0 Jag P AR o) e, s O Je 14 G 3% £l A6 J2 Y helper A
3. query:H THiidJE 2 MWL OC R query FREETHF RS 4 ANMEME, 2028 key,value,node Fl
condition. v B M key Hl value fTE X5 mapper #7485 8L, Ty 5 H] 37 SEABARY oy J v i J 1 0 352 2
HAMZE I helper #5258 5E SCART A A A8 op Ja 11 BT Je (1 70 32 i FLAR P> JE 4 node A1 condition &
SCE),EAT o3 3R 7R I 35 B S 2R R0 75 B A R 4 A R Sl L query AR 2 TSR A& UG 2 R <2 % —
RN K2R
U G AR 20 P NS ENS P
H Reader
=id H Esensor E Tlag
H Power = name = id =id
piReg i) = id = baudRate = temperature = type
Y o switch = powerlLevel = brightness = power
e s = channel = humidity = period
= commandDuration O |astReceiveTime
= commandlnterval
B R.oom H Person H Pet g car
B Light = 'n‘ime = id = id = id
W FH 37 B e = id & temperature = name = color = color
LR DT = on_off < brightne = gender =} t)lrpe o license
= humidity = age o size = brand
FEAAR el witch brightness:=REsystem.objectsOf Type(Esensor)— ( if (self.type="Person”)
o on_off:=self.switc select(id=self.id)— ;
iyl selectOne(true).brightness ! return object Person {....}

Fig.7 Three types of basic mapping rules between model elements

K7 BIRITERIEIA 3 LA 5 R

WP 8 P A8 LA B G (K At B, BATT A T LU AR S G 2R, 06 6 3% R (1 WSS U EAT #8381

1. BERGER X SR A 1AM P2 iR A AR Power ZEAL TG 3 5 N T3 e i AL
Light 288 02 R (9 XF — B 58 &, 3, 1] helper #7253 7R Power JT % 2 Light JT 2 WL,
mapper b2 7~ Power JC % B id,switch 2 Light 762 4 8 P id,on_off WL

2. MERTTEMMZ R BRI 2 AT = MR A S B T Reader 28 7T # A Esensor 54! 7T

F 5N Room 288 7 3 B 1“2 % — W 0GR A1 G B8 b Reader JG 28 FH N H 37 5B
i Room TG ¥ 71 53 18], IR, F helper #5725 A1 mapper 7 25 #3416 3 3 P F 2520 (1 76 % 2 L s P 1A
PG AR T, Room TG I Reader TG L% 3 £ 5 15 B, 1X 4445 EA7 /5 T Esensor 763 1. K, T
query bR K HHIA Esensor 762 1 JE 1 2] Room JG 2 0 M J& M T L) . query #5259 1) key F value 43
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SRR N 3 s B R 20 A B A (1) G R JE M snode JETEME N Esensor, 3R n JE ML T B L R IS4
Esensor, Il condition J& PE1E “id=self.id” ] F i $if 1A 70 2 75 B 2 (1 4 1F.

3. BIBGCEBMC—X 2 MU R 3 M T RIIRAGHA T Tag KATHE SN A sBR
Person,Pet A1 Car JS#Y 50 Z (0] 1) — X 2 WL ¢ R . Tag JC 25 1 BERLET 4 Person,Pet 8% Car JG %, H —
4 type {H 4 “multi” ] helper Fr28 Kk K 7R iX — BRI 41 U1, Tag TG type J& A 4 “Person” i 41 &
B (¥ Tag 02 MUK 4 N2 H 3 5B (¥ Person TG 3.

S g “p —
R i S pF HARB A (g ghe
E Power I > i
' =
= id <helper key="Light" value="Power" type="composite”> = on off
= switch <mapper key="id" value="id" type="basic" /» =
<mapper key="on_off" value="switch" type="basic" />
</helper>
H Esensor
o id
= temperature
= brightness
= humidity H Room
. Y —
Wi i LA HARBAN oy
1
B name
<helper key-"Room” value="Reader” type="composite”>
S Beader <mapper key="id" value="id" type="basic” /> = temperature
= id <mapper key-"name” value-"name” type="basic” /> = brightne
= name <query key="temperature” value="temperature” node="Esensor” condition="id=self.id" type="query” /> .
<query key-"brightness” value="brightness” node="Esensor” condition-"id-self.id" type-"query” /» = humidity
= baudRate <query key="humidity” value="humidity” node="Esensor” condition="id=self.id" type="query” />
= powerlLevel </helper>
= channel
= commandDuration
= commandInterval
H Person
= id
S g “p — g
AR iR A H AR Y O name
H Tag L > o gender
o id = age
= type <helper key="Person" value="Tag" condition="self.type="Person"" type="multi">
O power <mapper key="id" value="id" type="basic" />
X </helper> P
=] et Car
perlod s . <helper key="Pet" value="Tag" condition="self.type="Pet"" type="multi"> E S E 8
= |astReceiveTime <mapper key="id" value="id" type="basic” /> = id o id
</helper> = color| | @ color
<helper key="Car" value="Tag" condition="self.type="Car"" type="multi"> = =
<mapper key="id" value="id" type="basic" /> t).rpe license
</helper> o size = brand

Fig.8 Descriptions of basic mapping rules between model elements

K8 I G R (A A AN OC R It id

MRS R 55 A5 P e 0 D A7 B8R AT S RS R U (1B — A helper A5 %8 A iR S ARG o () — AN iR, 5
DLICER WS RS R (R B — A mapper A5 88 A S AU F (10— 2% Tij o TRV, S I P 1D I B3 5 S
FEI b (5 — A query ARAEAE UL 4 AR i 1) — 4% A VDR VB ), SE ISR P I A e A il b s S Y
B AR TT UAE WS R I Ak b 8 2l 26 i, w181 9 Bioms.

5 THIAR

S DX A K o I T AR 2 AR T 2 A TR A SR 8 6 RN I A A ) i DS 5 5, 405 6 N T R e 1) OF
BT T B R IR A B R ST A% B Sy T UE g V0 R AT AT AT SO A SRR LR L R A A £ 2 s DR )
E RFID A B S R A B RGeSl s Bl 10k T84T I BEAL A B 1 3 0 R 42, i J B LB R

wAZ RGEA e B AR DT 0 R — AZIH SRAG A 5 A [ A AL QU B AR Sy G M 0 H 2245 3R T A SO AR
I H T NS R (LT BIEIE) 19K (http://jingji.cntv.cn/2013/06/17/VIDE1371476880975235.shtml).

© PEPEESESUT  httpy/www, jos. org. cn



MhE FoE TFEATHARR ¢ R AL RS R Tk 1705

A AR B IR ORI OC 2R At B AR L ¢ A9, £ S 0 1 A DN A A 2 M3 T RFID G e 6 Rl
BAE B R G AT I A 2 FL U T e 21 5 W AR B AR S EAT 1 i IBCRT 5 5 do i M A 56 7 3 4 £ 9 B8 oK

Fey it N ] 3 SRR Sl 1 2 45 A 2R 8 I P 3 SR 2R R R e AR AR S g T VR S AR G vk Ty ST T I
B T R AT AT PR R AT T R A

[ el e
| S pp—— 1 | Sy - 1
helper Power :: Power2light : Light{ help?r Tag :: TagZPeEson : ferson{
return object Light{ if (self.type = "Person™){
id:=self.id; return object Person{
on_off:=self.switch; id:=self.id;
} ¥
b ¥
¥
pmmsemnne e
HEA )
helper Reader :: Reader2Room : Room{

return object Room{
id:=self.id;
name:=self.name;

temperature:=EnSystem.object0fType(Esensor)->select(id=self.id)->selectOne(true).temperature;
brightness:=EnSystem.objectOfType(Esensor)->select(id=self.id)->selectOne(true).brightness;
humidity:=EnSystem.objectOfType(Esensor)->select(id=self.id)->selectOne(true).humidity;

Fig.9 Example of the code generation based on mapping rules

KO BT AR R (0 AR 7 R 1]
5.1 RFIDEHMIZZFSRRERBRFRZITIRE

RFID /BAN % Re e i A LS9 047 B A5 8, F 24 5 RFID S5 # 1 RFID AR%5 004 X A 1) DG i i
X fi'® RFID 25 8%, 90 A5 —A BHAr A 23 & RFID #5425, RFID {525 48 n] DL S SR AR 31 DX 38 Y 1 A5 2%
5 U2, LUE BB ST H AR N Bk S BT IO AL B T 10 58 T RFID AN & A4 10 2 B0 3 Bt o
Reader i T RFID 35 #% B EEAHLE (5 B, 6 & —> RFID #5%111513;Tag WA T RFID FR2EMHIEACR
M5 5 Reader JGF 5 Tag JGE M KELC R, IR T Tag JCEAREK N RFID AR 25 147 BA5 5. 24 RFID AR %5 14
KA, H Tag JGFE A BT Reader JT 3 2 i 4%,

E Reader
o id E community = Plerson
H REevsten % | =id
1 * | = name —> _ name
—>

= baudRate = gender
= powerlLevel o g .

= channel 9

= commandDuration
= commandInterval

1

% E child H Pet H car
E Tag = id = id = id
f— = name = color = color
= type = gender o type = license

= age o size = brand

= power
= period

= |lastReceiveTime

Fig.10 Architecture-Based models of RFID system and information system

Kl 10 RFID RZE45fe BR G 1R AR L R
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JE AR BRGNS T AR P Jat R R T S 49 b A L, 2 240 % it R (person) JLEE (child)s W (pet) FIZE
Wi(car) FFF AN G5 B ARG R E R T LIRS IO R IL JLE . BY . 5 JE IS A7 AL Gk
KA 10 R TR R REWU T KT IGE Person JLEIR T8 IAIEAE B I AA R LE . BY
74 (151158 ;Child,Pet £ Car 734k T ILE . BYM MM EAG BB EE —A KR ASIR

JEF RFID 41 %3847 IR, o] LLE A R 2 3K HR RFID 325 2% 5 AR I R A BRI DS IR OC &L T B
5 B RGLISAT AL, U AT AR A 2R 2 3R B R B L T S 40 o ) B A A IR ORI G R
5.2 RFIDEMEZESERESRAFMEASEE

B R AR BRI I JLE . YRR OG0 2R S A B A5 5 A W B 175 I R e ot DR b, A 3
DA 5 Bt JE 5, N RFID 8 A1 4508 4T A28 o i 0O A B A S8 A LR S R RIS AT AR o e M
R BT R A B G AT & e — AN BB RN 11 FoR, A B 1 o0 3% AL 8 3ok B IZ AT A
R, HL RN B T R AN 5 T 0 a0 I 2 A B 3t mT LA s T TG e G BT ) I B AR B, A
7 B RFID A28 HI 405 24 1243,1 1243 5 RFID k%55 083 5 RFID S2HUAS B A 5GBS &, H 083 5 RFID i
A% e A4 X R T, 04, ERE BT AR AL B A X R T T

Composited
model

REsystem Community
Reader Reader Person Person
p. S s id=1243 id=1425
name="SouthGate” | | name= I\.I.CfrthGate name="WangHu” name=“LiLi”
| [
Tag Tag Tag Pet Child Car Car
id=1243 id=1288 id=1425 id=4115 id=3524 1d=7866 1id=7255

Fig.11 Composite model of alarm system
11 WERFHSHA

5.3 AEREEIN A REE AR

REAGHEIPOE T RE JLE. BY . EMREAN . RO R S A B G B H 28 1 01 e
2 AT 1) 508 G P b LR R L B bR B A0 AR 7 A B A AR X 2 A BB HEAT A0 BT B I R R G R
FEOWHRE R R L BRI AL EAG BRI OCHESC R, A & 12 s AR SCHIE T B Il A R e 0 . -
Yy B Person JUREFIIR T Ja R 5 0 A7 EA5 B IFQ 5 CBRI LB . YA 4249 1¥ 514, Child,Pet #1 Car
SPNR T LE . BYIFIGE G R AR B IS — AN R AT

HE— 20 Hh, 75 B L 20 A R R R 3 S R] IR ORI G R AL S Y o Person JG# . Child T3, Pet JG
#. Car JGHE A Tag T E BN IS H Person JTG#E . Child JGE . Pet JLE A Car JCHE MU X R Z A
AT A 450 [ SCBET TH] AL S 5 B R Person T 2 A Tag JG 2 BN FH 3% SRS Hh Person JG 25 XS A 61, A 28 1%
HILSRS G 2R (M) iR T7 1.

AR A ) Person JC 2 5 N 3 5B RS AR ) Person T Z YR s B AR T, 41 & 1 of e RO A7 B R
Pl Reader JG# 5 Tag JG# RIEIC R M 2HEAT 3R 7R, 17 B FH 32 s p 84 o J B A7 A S WA Person TG # )
location Jm& P SR 438 . A B, 1% Wi S 52 B 1 2 21 & #5704 1 Person JG 2 Al Tag JT 2 B W A 37 5 74 F Person JG % )
“E NI
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E Conposited Madel

B Communi tv
H FEsvsten H communitv
H Person
= id
O Reader .
= id g Person many-to-one .
= name =id T aa- -y | T gender
= baudRate Sname | emmmmm=mmTT " = age
= powerLevel =ogender T7T7 o7 = location
= channel ] = age Prds
= commandDuration Pitas
= commandlnterval e /\[\
4”
T H child B Pet Hl car
H Tag Hchild_-+7" B Pet H car = id = id = id
= id _o-d = id = id = name = color = color
= type /,*’ = name = color = calor = gender = type = license
= F“"j‘ag -7 = gender = type = license = age o size = brand
= peried = age o size = brand = location = location = location
= |astReceiveTime

Mapping description

<helper key="Person"” value="Person"” type="composite"”>
<mapper key="id" value="id" type="basic" />
<mapper key="name" value="name" type="basic” />
<mapper key="gender" value="gender"” type="basic" />
<mapper key="age" value="age" type="basic" />
<query key="location" value="Reader.name" node=

</helper>

"Tag" condition="id=self.id" type="query” />

Fig.12 Descriptions of mapping rules of model transformation

Bl 12 R fi () IS AL ik

12 JEIR T Z Wi 1) B S 50 R Al a1 3% 5645 A B Person JG 2 11 location J& 14 H1 21 A 45 84 Hh 56 Y
Tag JuFAH KK Reader TG F 1) name J& 4 ¥ .

T o 20 A R 2R 3 I 37 SR 2R 1) e A B R v (A AT AR AR B B B R RTE R 3 s R oh TR
R L. B ERE B L ILRBOC R A LA S S s 2E e R 3 H k.
5.4 FEITE

BATNELR 3 AJ5 T AT VP4,
5.4.1  FETBATI BRI B IR AN R ST K

ARSCIF R T I T84T BRI (437 BB AN R 8. B 13 T, N 3 e A 280 o (g i — MR R e /AR R — AN 52
B A7 A (R A4, A7 BAS BRI MR 56 & LLIT 8 1k 2 ORI OC R I R I, 3 H 5 % 0 S 4 1) S iR A IR R —
S IR, T D R 68 0 O B S ORI N P R RS LT R RN ZE B I AT M) A 3 A e S A ek
WA (RIS AT IR AR Y A 78 63 AN 75 B4 ] Eclipse #RYHE 48 (eclipse modeling framework!"*) s SCH: U R A1 ji] 4
Y AL S AR IS AT I BT i BE 5 AE SM@RT T 2L Il _b [ 2 A= it [ I A% i #4518 AT IR B I i i 1 vk, el
TEAS R B0 B . T 3 3t v AT 52 0 TR G, R AR AN 25 5 SR ATUAIMI T A o AR A8 AT I R AL iy | B 03 UG 4
PRSI 5 B 0 2 11 98 T RIS 20 0 6t (1 e S 0 D0 5t e A 380K I £ 49 K 19 R P 3 SR B 9 e 4% LUK Ak 11 7
U Il A 1 T 25 R4 2 1A A5 T 850 A 3 — b it o, A B DA 5 S R A P A S % B L M s e 1 AN G AR A
R HEAT — SR ) (1 2 SCL TR b, W 3 A9 15 D9 12 T 37 S A5 280 T s SR IR AR AR T A £ 02 ] LA 32 1.
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|IOT Management piattorm

¥Communit
¥ Childw

ot s M
id:=3524

gender :=male

= Ferson age:=5

location:=Fark
. «Links
Child
“Ferson»
$anghu
3 id:=1243 <Link
158 gendear :=male
Lar age:=35
location:=Fark
sLinkes

Community

«Linloy

“Fetn
«Communi ty: Dog

Honghu id:=4115
color:=white
zize=Z
location:=Fark

#Link

“Fersom»
LiLi
1d:=1425 “Linley
gender :=female
age:=31
location:=Gate—H

.

Fig.13 Location-aware system based on runtime model

13 B AT IR A7 B R 4

542 EMEE SHNE SRR

B T 3 SRR A I 1 48 SRR B 1) 45 bl K0 e % L 2O s B s R K U B R R K A1 T
A A P AN [7) S 20 A SRR 4% I BB 104 R PR M S AN SR 2% B2 A 17 6 UE 75 9% (R R ATk R AT 28 AR ST oF 6
AR ARG S TR T VAL ST iR I R REME L S 2% P LR PP AT A0 HEAT LU 6 7 30 i R 48 e oL
MU B LA 5 A S5 00 0 JR I DR IB G R oK Rt B vl 45 AR SO I B RTE 5 QVTU I AIME S Java
SCHL T IZ g, B W AE S A B T AL DN A R R RR G TP A TR IR B S TR
RFID #7548, AR P 488 A0 Ak DX OGB4 B (¥ RFID 1323 ) LA AN 6] RFID 328 (10 K B L A T ) B s [
FE 5 P b 1R B O3 A A 7 SR S A 14 R, SEBUAR IR (6 B DD AL QVT # E 5 Java i 5 A
Bl P e 2 AN S22 FE AR /N5 2 QVT R /3 (KRR ATHOAN B Java B P10 1/5.— J5 1 Java R /7 Hh it 2240 5 K
R R AR SR 7 1) A I 1 A SR AR B AR 2% B, B AR I S AR T AN 2 A L A P A% 0 (EL LT R AR AR 7 1 B i
N BRI TB)RIORS 5. 55— J7 T B 5 A8 T — SRR 2 O R B A 91 “select ™ 3 7s 6 AT & Al 26 A1
K0 72 SR U R0 G X S AR SR T VR 2 0 LI S D e, A T4 B AR 1) S L.
5.4.3 RN SiaAT R P e B

HE— UM RSO TRaAT I BRI QVT R /3 55 3 T I 46 48 B LI 1) Java R /7 (KT RUR HEAT T B
Bk 15 Bros, 5 QVT FEFFAH L Java By (KT I 5] 4500 32 B2 st R 35 B PN T 3 — AR AR i i
Hoe 15 U e, A Bl O R B8 A R [ £ 7 ) 2 S T A R i e T A ) S A R
PIBAT IR 5 A8 e 4 ) (¥ M /)28 58— 76 RFID A28 HU RS A il Bt o, BUR B 35 ik 77— Se iy
J2 R 52 2 R AR AR A A% SE 5 g REAE P RE AT AT S8 A7 20 AR T R 0 B ) A8 R IX 4R AT I i) L )
ZE ST AR 1.
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B AR 49 T b R 7 3 0 ik

QVT A% A B

mapping Pets::check(){
var OutPets=Community.objectsOfType(Pet) ->select (Pet.location == "SouthGate" or Pet.location == “NorthGate");
OutPets.objectsOfType(Pet)- >checkLocation() ;

}

1
'
'
1
'
'
'
mapping Pet: :checklocation(){ 1
var personList:=self.person()[Person]->select(true); :
while(personList->size()<>0){ H
person=personList->selectOne (true); 1
if(person.location==self.location) :

then { 1

return; !
1

1

'

'

'

1

'

'

'

'

'

'

'

1

'

'

else{
personList->excluding(person)

endif;

var personlist:=self.person()[Person]->select(true);

var message:="Your Pet is going out from "+self.location+" I";
personList.has->forAll(p:Person | Community.warning(p.id, message));
return;
}
L e SRR P EE PR O R PR EE e P PR PR
i
'
JAVA 1R} B R
'
v
void checkLocation(REsystem re, Community co) e

for (int 1 = @; 1 < re.getReader().size(); i++)

ReaderImpl reader = (ReaderImpl) re.getReader().get(i);

List tags = ReaderImpl-lisiSwblores(reader.id); '

]
1

1

1

1

i

1

1

fo ink = By 3 g sise 19 BB IR
1

TagImpl tag = (TagImpl) tags(j); . 1
for (int 1 = @; 1 < co.getPet().size(); 1++) N :
“ 1

.
PetInpl pet = (PetImpl) co.getPet().get(1); .
if (pet.getPid() == tag.getTid()) .
if(tag.Reader.nane == "SouthGate” || tag.Reader.nane == "NdwghGate”) !
N

N ’

boolean find = false; N

for (int k = 8; !find && k < pet.getPerson().size(); k++) N

PersonImpl person = (PersonImpl) pet.getPerson().get(k);
if (person.Reader.name.equals(tag.Reader.name))

1

}
if (Ifind)
{

find = true;

-

i

7 =
veid CD1g90e.

- Public static List listSubCores(int featureID){

1709

nBnClickedButtonl()

GetDlgItem(IDC_EDIT3)->SetWindowText("");
CString strStartPointer;

GetDlgItem(IDC_EDIT1)->GethindowText (strStartPointer);

CString strBanksize;

GetDlgItem(IDC_EDIT2)->GethindouText (strBankSize) ;

if (strStartPointer.Getlangth() = 2 || strBanksize.GetLength() != 2)

MessageBox( " i&E#I A\ FF ok Fo Frida At )5

return;

i
BYTE byStartPointer;
if (ISTRZHEX( bN )

BVTE byBankSize;
i (ISTRIHEX(strBankSize GetBuffer(), byBankSize))

BYTE ReaderID = 0x01;

BVTE AP = 0x01;

BYTE data[255];

BYTE byBank = BANK_RESERVED + ((CComboBox*)GetD1gItem(IDC_COMBO1)) ->GatCurSal();

BYTE StatusCode;

if (ReadBank(hcom, ReaderID, AP, byBank, byStartPointer, byBankSize, data, StatusCode))

if (StatusCode != STATUS_NO_ERROR)
return;

CString strData;

for (int i = 0; i<byBankSize*2; i++)
strData.AppendFormat ("%02X *, data[1]);

D1gIt

Jelse{
MessageBox("HEER

1IDC_EDIT3)->SetHindowText(strData) ;!

e
BB L3I
R AE N

List result=new Arraylist();
String core=(String)this.getCore();
if(core==null)

return result;

switch(featureID){
case RFIDPackage.READER__TAG:

S

final String driverName = “oracle.jdbc.driver.OracleDriver”;

final String serverName = "192.168.4.193";

final String porthumber = “1521";

final String sid = "orcl";

final String url = “"jdbc:oracle:thin:@" + serverName + ":" + portumber + ":* + sid;
final String username = "iot";

final String password = “oslab®;

Connection conn;
try

Class. forllame(driveriiame);
conn = DriverManager .getConnection(url, username, password);
Statement s;

conn. createStatement();

String query = "select RFID from rfidstatus where status=""

s =

+ core +

ResultSet rs = s.executeQuery(query);
uhile(rs.next(})

{
result.add("" + rs.getInt(1));
‘conn.close();

cateh (Exception e)

e.printStackTrace();

break;

return recult:

Fig.14 QVT and Java code of alarm system

K14 RS

PERENN

i QVT 5 Java fUfH5

1.8
= JAVA

1.6
1.4

— QVT

1.2

1.0
0.8

1) 1 i 1)

0.6

0.4

0.2

0‘0 1 1 1
0 50 100 150

WriHH

200 250 300

Fig.15 Performance comparison between the QVT and Java programs

K 15 QVT #/75 Java B2/ MM RELL %
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6 MXIIE

E AT R I R U T Al R v R T A — S AR B R A AR B0 ) X Ry D i J= AR G AT DG 8%
ARAT AT RN T AR AL ORI 0 8 rh 2 2R 8 I AR K I 0L T AN 2 I PR 0 A 21 R o |-
G PV 5 AR L A A RAE O R T L PT RE M TR AL P 00K 0 R B8 1A F R G R 81 2, mesC2OIR € i 35 HEAT
TR AEDREF C i 5 AR R RCRF IR [ IR, SR VR IT AN B3 LA A IRl 14 77 ACHEAT G A, O AR 48 22 45 PRI AR
5 4 5 426 T S HRF Teeny LIMEPYE nesC 1y Al b, SR FH 70 41 2% W0 44 hy B0 s I 52 28 4 o 1) 300 £ 300 AT 77
%% TinyDBU2IS AN To e A 18k 190 HEAT S G0 W — A Bl PE R Ge 4R 0E 726 SQL 174 Wi 35 % Y ) 4L
P AT Uy ) A X S G R v A R B R T I T T R BE AR T RUR B TR
JECJZ T AR A5 I AR R P TF RN B3 TR B, — R 5 T AR 24 P 5 THT 1) R 45 0 kR 8 ) SR At e
S KR U5 T 1R T R0 A S % R A B () Ml HEAT B2 JF 4R I RESTFul Ik 55 11 310 U7 1) 45 10 AR 1, 3K 28 T AR
IFBAT R AR GHEAT NG IT AN U2 it 210 17 % 2= Bt A 7 2 R

RERLIR ) 11 I K J5 V5 Rl 8 ok O 2 2R R HEAT il 5 A7 B T A e N AR 4 5 e S i R A 1 e ) Ay —
W T OO0 TG L A e 159 L ¥ 17 Y 2 08 1A S A VR JEEA T B 9481 L, SCHR (261K 3 AN BEARL 11 fk R 45 M 20 1L T 3
J2£, 3 A DSL i (¥ UEAR SRR . UML i3 11 6 J 3 B A0 SR AR [ 30 26 1 1 6 AR SCRBERE, AT A
FHIF RN AT LUAE MY 55 12 45 J2 0 o 2o A% T 0 1 28 S EAT $i 3 SR [27) S 1 7 — N FH o B, fe v
FE Dy BEE 5 SR AN AR D e 7 SR PN J7 L AT S BE, I RS 1k — 20 ¥ R 1 Ay AT O T BT - 15 AR S TO R,
XL TR AR R VR N P T P A PR SR BRI BE B BE AT 285 ve 17 4036k 94 2 R 14 it 5 T2 U AR A0 K A
ARGty R AL N RS AT IR a8 W 7 oK PAEE S A 5 (224, T A% S8 (KR Y T A R e VA AE R LB AT I fe
HhORH T BELIZ R A T B ORI

H LIS AT I AL T2 B I AEAS Rl I R Ge P ok SR R4 B0 B ol P25 45 2 o g JAT ] r
5 BAAEARAL 3K 3 TRy T HEAT T IR IR IC: 4 58 R G e AL b — 419 3L 1, SM@RT T g e 11 3)
A AR A LRAIE L BE A T R SEBUBERY 2487 B4 11 1R US4 R e e B Y R A AR AR IS SM@RT 1l L [ 30 42 1
BT 0 WS A 00 AU LA g 2 EAT T VAN 18 3 B, A T kR AT A B 1 5 A T 5 A 1) A
AV KR FC I BAAEREAL 53 T B AL 25485 7 T HEAT T B 5. 5 30 LA D@t — b MOF Je ALy AL il LA 32
FFTCRUR (¥ ) 32, WA T S A 5 B ik ot o RSS2 1 19 B P e 1% 5 VR AR A TR G R U (1) R G s R DY
ol — 543 B T S0 AE AL A AR e FR AT TR (KR BA G S A TR R S N ) B IS AT I A

T IAE BCRE A b IT R T T SR fR 5 BN AR T 0 T4 — AN A5 B0 Bt S ST A (RIS AT N R A R
PRI TF SR AR 480 v A S 1 S A BAE T 0 T4 o it
7 H#RiE

e T 6 T R 5 S TR e o SIE IR 8y B0 Bl K HL T LB 445 44 £, S0 R 2 301 1) el W ) 200 1% X AR e 1)
T L3 2 ) gl AN A5 AN 2 5 K ) R S, 3 2 TR 82 % 20 22 A R B Al 55 B 0 P A D TR Pk O T
HE % MR 40 A7 L5 S DR T AN T A D K X 2R 9, AR SIS AT I 1 2R 5 R TR 5N 381 e A kY 160 B R o
S T — Bl L T ABAT N 0 T L A% SR 90 A B T 12k 1% 7 1% A el A A SR U A A8 AT I A SR AR R S k)
(1 e R 5 AT A LI A A 5 R SR S AN (R IR A K e R e e B 3 T AR A A A 1 1 T 3
SEIEAT PR AR G T A 8CA AT RE.

AR LA PR A A P AT T 7 T 1% 7 V3 T B S B A ™ BRI v 32 1Y 220 FE A 1 K 1 M 42 ¥ 7
SE R AN R 8 B 5t 5 — U T A 207 AR B AT B ENS 0E 9, 2R TR A HERLARE BRI A SR
AR P OR B S i U LI R0 D AR I R S R T R R

© PERREERSMROT  httpy/ www. jos. org. cn



MhE FoE TFEATHARR ¢ R AL RS R Tk 1711

References:

[1] Atzori L, Iera A, Morabito G. The Internet of things: A survey. Computer Networks, 2010,54(15):2787-2805. [doi: 10.1016/j.
comnet.2010.05.010]

[2] Mottola L, Picco GP. Programming wireless sensor networks: Fundamental concepts and state of the art. ACM Computing Surveys
(CSUR), 2011,43(3). [doi: 10.1145/1922649.1922656]

[3] Garlan D. Software architecture: A roadmap. In: Proc. of the 22nd Int’l Conf. on Software Engineering, Future of Software
Engineering Track. New York: ACM Press, 2000. 91-101.

[4] Mei H, Shen JR. Progress of research on software architecture. Ruan Jian Xue Bao/Journal of Software, 2006,17(6):1257-1275 (in
Chinese with English abstract). http://www.jos.org.cn/1000-9825/17/1257.htm [doi: 10.1360/jos171257]

[5] France R, Rumpe B. Model-Driven development of complex software: A research roadmap. In: Proc. of the 29th Int’l Conf. on
Software Engineering, Future of Software Engineering Track. Washington: IEEE Computer Society Press, 2007. 37-54. [doi: 10.
1109/FOSE.2007.14]

[6] Bencomo N, Blair G, France R. Summary of the workshop Models@run.time at MoDELS 2006. In: Proc. of the LNCS Satellite
Events at the MoDELS 2006 Conf. Genoa: Springer-Verlag, 2007. 227-231. [doi: 10.1007/978-3-540-69489-2_28]

[7] Blair G, Bencomo N, France R. Models@ run.time. Computer, 2009,42(10):22—27. [doi: 10.1109/MC.2009.326]

[8] Huang G, Mei H, Yang FQ. Runtime recovery and manipulation of software architecture of component-based systems. Automated
Software Engineering, 2006,13(2):257-281. [doi: 10.1007/s10515-006-7738-4]

[9] Occello A, Dery-Pinna AM, Riveill M. A runtime model for monitoring software adaptation safety and its concretisation as a
service. In: Proc. of the 3rd Workshop on Models@run.time. Berlin: Springer-Verlag, 2008. 67-76.

[10] Wu YH, Huang G, Song H, Zhang Y. Model driven configuration of fault tolerance solutions for component-based software system.
In: Proc. of the 15th Int’l Conf. on Model Driven Engineering Languages and Systems. Innsbruck: Springer-Verlag, 2012. 514-530.
[doi: 10.1007/978-3-642-33666-9_33]

[11] Rushby JM. Model checking and other ways of automating formal methods. In: Position Paper for Panel on Model Checking for
Concurrent Programs, Software Quality Week. 1995.

[12] Huang G, Song H, Mei H. SM@RT: Applying architecture-based runtime management of internetware systems. Int’l Journal of
Software and Informatics, 2009,3(4):439-464.

[13] Song H, Huang G, Chauvel F, Xiong YF, Hu ZJ, Sun YC, Mei H. Supporting runtime software architecture: A bidirectional-
transformation-based approach. Journal of Systems and Software, 2011,84(5):711-723. [doi: 10.1016/j.jss.2010.12.009]

[14] Peking University. SM@RT: Supporting models at run-time. 2009. http://code.google.com/p/smatrt/

[15] Song H, Xiong YF, Chauvel F, Huang G, Hu ZJ, Mei H. Generating synchronization engines between running systems and their
model-based views. In: Proc. of the Models in Software Engineering (the MoDELS Workshops). Denver: Springer-Verlag, 2009.
140—-154. [doi: 10.1007/978-3-642-12261-3_14]

[16] Song H, Huang G, Xiong YF, Chauvel F, Sun YC, Mei H. Inferring meta-models for runtime system data from the clients of
management APIs. In: Proc. of the 13rd Int’l Conf. on Model Driven Engineering Languages and Systems. Oslo: Springer-Verlag,
2010. 168—182. [doi: 10.1007/978-3-642-16129-2_13]

[17] Zhang W, Song H, Huang G. Object oriented accessing approach for wireless sensor network devices and data. Journal of Frontiers
of Computer Science and Technology, 2011,5(12):1076—1084 (in Chinese with English abstract).

[18] Object Management Group. Meta object facility (MOF) 2.0 query/view/transformation (QVT). 2005. http://www.omg.org/spec/
QVT

[19] Eclipse. Eclipse modeling framework. 2008. http://www.eclipse.org/modeling/emf/

[20] Gay D, Levis P, von Behren R, Welsh M, Brewer E, Culler D. The nesC language: A holistic approach to networked embedded
systems. In: Proc. of the ACM SIGPLAN 2003 Conf. on Programming Language Design and Implementation. New York: ACM
Press, 2003. 1-11.

[21] Costa P, Mottola L, Murphy A, Picco G. Programming wireless sensor networks with the TeenyLIME middleware. In: Proc. of the
8th Int’l Conf. on Middleware. Newport Beach: Springer-Verlag, 2007. 429-449. [doi: 10.1007/978-3-540-76778-7_22]

[22] Madden SR, Franklin MJ, Hellerstein JN, Hong W. TinyDB: An acquisitional query processing system for sensor networks. ACM
Trans. on Database Systems, 2005,30(1):122—-173. [doi: 10.1145/1061318.1061322]

[23] Spiess P, Karnouskos S, Guinard D, Savio D, Baecker O, Souza LMSD, Trifa V. SOA-Based integration of the Internet of things in
enterprise services. In: Proc. of the IEEE Int’l Conf. on Web Services. Los Angeles: IEEE Press, 2009. 968—975. [doi: 10.1109/
ICWS.2009.98]

[24] Janowicz K, Broring A, Stasch C, Schade S, Everding T, Llaves A. A restful proxy and data model for linked sensor data. Int’l
Journal of Digital Earth, 2013,6(3):233-254. [doi: 10.1080/17538947.2011.614698]

© PERREERSMROT  httpy/ www. jos. org. cn



1712 Journal of Sofiware ¥ A3 3k Vol.25, No.8, August 2014

[25] Beckmann K, Thoss M. A model-driven software development approach using OMG DDS for wireless sensor networks. In: Proc.
of the Software Technologies for Embedded and Ubiquitous Systems. Waidhofen-Ybbs: Springer-Verlag, 2010. 95-106. [doi: 10.1
007/978-3-642-16256-5_11]

[26] Losilla F, Vicente-Chicote C, Alvarez B, Iborra A, Sanchez P. Wireless sensor network application development: An architecture-
centric MDE approach. In: Proc. of the Software Architecture. Aranjuez: Springer-Verlag, 2007. 179-194. [doi: 10.1007/978-3-
540-75132-8_15]

[27] Akbal-Delibas B, Boonma P, Suzuki J. Extensible and precise modeling for wireless sensor networks. In: Proc. of the Information
Systems: Modeling, Development, and Integration. Sydney: Springer-Verlag, 2009. 551-562.

[28] Thang NX, Geihs K. Model-Driven development with optimization of non-functional constraints in sensor network. In: Proc. of the
2010 ICSE Workshop on Software Engineering for Sensor Network Applications. New York: ACM Press, 2010. 61-65. [doi: 10.11
45/1809111.1809128]

[29] Shimizu R, Tei K, Fukazawa Y, Honiden S. Model-Driven development for rapid prototyping and optimization of wireless sensor
network applications. In: Proc. of the 2nd Workshop on Software Engineering for Sensor Network Applications. New York: ACM
Press, 2011. 31-36. [doi: 10.1145/1988051.1988058]

[30] Rodrigues T, Dantas P, Delicato FC, Pires PF, Pirmez L, Batista T, Miceli C, Zomaya A. Model-Driven development of wireless
sensor network applications. In: Proc. of IFIP 9th Int’l Conf. on Embedded and Ubiquitous Computing. Melbourne: IEEE Press,
2011. 11-18. [doi: 10.1109/EUC.2011.50]

[31] Sicard S, Boyer F, De Palma N. Using components for architecture-based management: The self-repair case. In: Proc. of the 30th
Int’l Conf. on Software Engineering. New York: ACM Press, 2008. 101-110. [doi: 10.1145/1368088.1368103]

[32] Morin B, Barais O, Nain G, Jezequel JM. Taming dynamically adaptive systems using models and aspects. In: Proc. of the 31st
Int’l Conf. on Software Engineering. Washington: IEEE Computer Society Press, 2009. 122—132. [doi: 10.1109/ICSE.2009.50705
14]

[33] Chen XP, Huang G, Chauvel F, Sun YC, Mei H. A framework for the integration of MOF-compliant analysis methods. In: Proc. of
the 2nd Asia-Pacific Symp. on Internetware. New York: ACM Press, 2010. 1-10.

[34] Li JG, Chen XP, Huang G, Mei H, Chauvel F. Selecting fault tolerant styles for third-party components with model checking
support. In: Proc. of the 12th Int’l Symp. on Component-Based Software Engineering. East Stroudsburg: Springer-Verlag, 2009.
69-86. [doi: 10.1007/978-3-642-02414-6_5]

Mt Fh 3255 SOk
[4] A %2, W UR U R 1R 1 2R S K 9T 0 B R 1R 2% H-,2006,17(6):1257-1275. http://www.jos.org.cn/1000-9825/17/1257.htm  [doi:
10.1360/jos171257]

(7] KATa, AR B G e e B e M 5l 10 G A g 1 5 v A SRR 5 18R ,2011,5(12):1076-1084.

PR 2 (1985 —), % 4 it 7k N 8 4 Ui,
CCF 2> b, E B 7T N 73 A :UR 58, 1K
e R A A TR

E-mail: chenxing@fzu.edu.cn

SKAB (1978 —), I3, Wk A, 1 BRI AU A
oA ARG AR A A AR
E-mail: zhangwei3549@126.com

EFEWN975—), 5 B4 Bz, Ak S,
CCF 45 5, B FU Ak b 43 A1 30 & 48, 4K
PR RPE, B TR

' ! (o’ { E-mail: huanggang@sei.pku.edu.cn

© PEEREES AT

ZEREE B (1992 —), T i 4= 2F, 2 B 5T A ek
ooy A FR G A A A TR

E-mail: fzuliaipeng@gmail.com

IR (1979—), I3 W b B W LR
Uii,CCF w43 bA, FEEEWF U4k R vF 54
A8 S FLAE TSN 2% v 1 8 L F 5.

E-mail: guowenzhong@fzu.edu.cn

BRE A (1965—), %, +, H#%, l 4k &
ili ,CCF m%ixmﬁlfﬁﬂwéﬁﬁi} Y REf
RAL BT SEHLI 2545 6 22

E-mail: cgl@fzu.edu.cn

http:// Www. jos. org. cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [3600 3600]
  /PageSize [612.000 792.000]
>> setpagedevice


