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Abstract  Privatization of the data exchange protocol is a critical problem in the Internet of
Things, so heterogeneous systems cannot exchange data and share information seamlessly. Moreover
the existing standard protocol like XML is rather heavy load and complicated for the resource-
constrained devices in IoT. Therefore this paper proposes EasiDEF, a new horizontal lightweight
data exchange protocol for IoT. According to the data feature of IoT application for environmental
monitoring., data types are classified as single request data and periodic continuous reporting data.
For the single request data, EasiDEF adopts three-phase compression mechanism, including:
(1) a serialization method of XML documents. Based on XML the work ensures interoperability
for heterogeneous systems. In addition the serialization operation makes it possible to apply XML
in low-power devices; (2) a dictionary mapping mechanism which transfers long text string of
XML documents to short binary value according to typical IoT applications; (3) a LZW-based

improved data compression algorithm named EasilLZW, which uses the IoT dictionary in the
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second phase to keep lightweight. Given the periodic continuous reporting data in IoT system,

the paper presents an incremental compression algorithm. Accounting for the requirement of low

cost in resource-constrained devices, EasiDEF can significantly compress XML documents and

reduce the amount of data transmission. Experimental results show that EasiDEF has a 5—10

times promotion in the compression effect compared with conventional methods and supports

seamless data exchange in resource-constrained environments.
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(?xml version="1.0" encoding="UTF-8"7)

(root)
(Region)
(RegionName) West(/RegionName)
(Sink)

(SinkName) Wumen(/SinkName)
(FromNet) NetWumen(/FromNet)

(ToDatabase) DbWumen(/ToDatabase)
(IP>10. 22. 0. 234¢(/1P)
(Port)8080(/Port)

(/Sink)

(/Region)

(success) true(/success)

(var)

{moc) IntEnviroment{/moc)
(moi) HouseEnvSensor(/moi)
(code)ID{/code)
(value)101{/value)
(timestamp)2012-04-05
22:46:27(/timestamp
(/var)
(var)
({moc) IntEnviroment{/moc)
(moi) HouseEnvSensor(/moi)
(code) Temperature(/code)
(value)30. 53¢(/value)
(timestamp) 2012-04-05
22:46:27(/timestamp)
(/var)
(/root)
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mentzzX3moiT14 HouseEnvSensorzzX4 codeT11 Temperaturezz
X5valueT530. 532zX9timestampT192012-04-0522:46 :27227
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EasiDEF i 8074l Fil ASCIT % 545 #6718 + {5 76 52
R EasiDEF Hjg — #E ] 9 50 , IF9F ASCIT 5.

EasiDEF (145 % 1k 7 24 75 4b 85 A 75 24 4
BE— 45 U XML 85 44 ) 45 JAF 5 6 (AR
B SUAR AL REARAR B U A 40 B0 K L iRl A5 4k
Tt 1) e BB TR VR4S T 5 K R I (A B DL AR
Sl Rl BE . ARk e T A B R S AS A A3 AR K N A TR
EasiDEF [ fif §7 5 1t 1k £ A7 B 35 22 109 3R 40 52 U5 &k
D AT R R A BAR KA
4.2 IREHEMS FHEIE

X — WA SR T EasiDEF w19 4% 25 B0l
WS 7 AL 78 B3RS 2 1y EasiDEF BE iR S2%5
T EK 2R G H R i SR T I 4% 1 R R A B A B
Do AN ] g P JEL A7 AN T e 9 8 24 R[] 285 4y B )
o7 FEAR A K A L 1 Je 6 0 UL b an o 3 B W 28
R 07 T s A S ] 8 20 5 0 L < Ui B T 3 O R
SR I AE XML SO iR R 21 2% 50 1Y)
BB, A R AR T R AR R T IR 1.

RS e T S bR A% Tn) L 78 43 R A0 R T S
TR T 245 1) R R Ao A SR B AR SRR Y R AR
b T AR A B e B o L BRI X D s B T 4
TEFAGR BT o A5 3] 3 B 5 A w8 1 O B ) a7 vy
BB 22 T AT HR R AR R T U 7R XML
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FP AL BE Al b — 2P 48 T XML SCfF. A5 gl
SL IR S AR D R — 5 4.3 EasiLZW
00t P At B 7 RLERBE A T SR W)
IR 199 10 P 7 4 s 451

Dict=/{
‘temperature’; 1,
‘humidity”: 2,
‘light”: 3,
‘timestamp”’: 4,
‘Region’: 5}

Kl 7 EasiDEF ¥k R i i 5 4R 4]

4.3 Mi#HE LZW E4E £ EasiLZW

1984 4= Welch fECHA 17 1942 T LZW &
e LZW S5 00 e 48 5 B3 02 i 2o o3 B i A 4 O
FE R 45 10 B B 35 7 Ml AR AR B e SR T T A
Pk AN A 0 T4 A 0 LG B 2 R A AT
5o o B A R R B R R O S R, R
G TR T A A TR SRR R R B gy AN
SR R LG A N S SRR Y e o R o S T P S
T I ML) % — BURERICRN B O kAT A
FORT T H R KB Re fE E W R, ) T8
L P

ARG LZW B3R UT 2 AL (D &
H LZW B0k A% 0 2 TS50 W E AR WA IR
SEA AL B R4 O k. a5 R AR Bl — O A R
() Lo XML, Ficds i 45 16 F P 25 1R AE — S 4544 1k
FIBE A R 205 B2 B A B2 LZW Joik F A
(2) Ji LZW 83 R 4 i B 38 P B i 2o 72
BB R RWEASCE 2 Wi B8y
56 X S0 R S AT B R TP AR TE R BOR £
BRI BT /N 5 25 Ty 15 TR S 40 ip P 3L s i R R
Y B 250 A5 B - o 8k AS B AT %50k He 48 SO A i
TTRER.

FT R BRI R AR SR T EasiLZW 5
. H T2 2 VAU g 1 R A 5 O B DRSS A
& DL M B BR o ER O B AT T AR UE R R
B B X N N XML S v 4 B i 79 285 4 Ak
ZRYFATH X AFER AN T 4. 2 7 B I
FHA S DR MK 4. 2 795 v A By SR A B ) & A o il
10 EasiLZW 19 %) 46 16 5 i A5 5. EasiLZW
F14) G B T i M 2o R AN B 1 RNGRYE 2 P

#ik 1. EasiLZW 4365358 1.

WA TR ERP s

i FATE s R4 G B9 S 8 CODE

1. STRING=NULL

2. WHILE there are still input substring DO

3. SubSTRING=get input substring
4.  IF STRINGH SubSTRING is in the string table
then
5 STRING=STRING+ SubSTRING
6. ELSE
7. output the CODE for STRING
8 add STRINGH SubSTRING to the string table
9 STRING=SubSTRING
10. END of IF
11. END of WHILE
12. Output the CODE for s
ik 2. EasiLZW #HH .
By« R % R 4R /Y % #2 CODE
it - 50 B 46 0 AT s
1. CODE=get first input code
2. SubSTRING= get the translation from CODE
3. WHILE there are still input codes DO
4.  CODE_P=CODE
SubSTRING_P=get the translation from CODE_P
CODE = get next input code
IF SubSTRING is in the string table then
output SubSTRING
M= get the first unit string in SubSTRING
10. add M+ SubSTRING_P to the string table
11. ELSE
12. M= get the first unit string in SUBSTRING_P
13. output M+ SubSTRING_P
14. add M+ SubSTRING_P to the string table
15. END of IF
16. END of WHILE
17. Output uncompressed s
Xof T R 7 ER Y DL C ) R R AT SR 3 Sl B E Y
PR AL AR 7 R A DE BC 7L A0 18] 8 Ff 7. i1
e TR E PL A P2, P1J& 45 i di A7
BT S, P2 SRR e T BRI A AT £ Pl
P2 R LAE 3 A& AF: (D WA I P2=P1;
(2) IEFCE /e P2 2] P1 Z [a], ¥ 3l % 2 YK/
WS b v 7~ B 1 e DR R BE R A 7 A K Y 4
M (3) G5 P1= P21 448 3 U it 1 4 fE T
i (P2=P1) % [T [ Fi ¥ 3 P2—P1 A5

© 0 NN oy O

Wl e LK JEW N

i I’HJ

T RERPL TR P2
B 8 W 3hE UG R AR T R B
% F EasiLZW 05 AR F . 1558 LZW
L3 BB ) A PR R AL
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R Fh AT R 1S LI ) B2 A% B2 Sy O(n® ). PG o 2 00
FHAGRIEAT AL, 51 A Hash E (84 R & 745
R AR IR 2 R B B IR AT 2%, Hash R Ay 75 &
HYMEREY AR P AERKITR AL
TAEHC Hash {8 AR 8] (49 545 85 406 . — i Hash &%k
PR R A RD X R R AT I LRI IR
BORE MR D i 8] 52 2% BE LT $238 T OGo) s AT
AR TSR AT AR, MR EasiLZW Bk
SR FH P 30K I 15 P 7 i o AR 1 1 £ O B0 AT o
DCTC . MW B T DC C /0N 30 2%, I AR 4 o b A A A
TR R R /N AT HE . — T e b Tk
fR 2 8] 5 B T R TR RN A5 — T T XA
J¢ Hash 30T DLSR I 73 4 48, HomS 8] 52 4% 2 g o
OClogn). g1 a] UL, SRS R AR T 2 M BE Y &
HE.
4.4 HEXYEEREE

AR AL T ~40 3 R AR R R SR B B s S Y
JIr it 0 40 A B 7 %, A B 0 R A % 2 B R
i . 52t EasiDEF 84 & =09 Je 4 35 5. il TAE ) I
W 28 G A7 TR 20 1 A S0 000 A e A — B
I 0T A A B %) 5 215 T8 R 45 b R R i  HUA S
TR P B 4 o A s Ak TR I SR 4 R T S K i 4%
i R, 5 4 T R B A S8 TR 9% A RE BEIF AL D L
ARSCHE T XML 2 H— Fif 498 i X ) B0 16 40 5 0%

8 T 4 RV Y 32 SRR 1 S A W K i
it SIS R AS MO AT i — A B T 5080 ST % S0 AT
LSRR — 5 AT s, [ AR 49 553 R A
AL i B0 80H SRR S H AR S R e R A E &
7 fitt A SR 2 S 1) o T SC A 22 ] ) 3 S Al S
2P A T P R R e T 9 T T R I
PEAT 1G4 0 — A B AR A SO B R R
I AN 1 AR A S 2 2B SO A il A R Y
S REET

8 AR TR 46 58 0 1 B N Sy — S TR A% i S
fFGE N D=2 GEHN R i il oy —A4>
185 SO (GE N wpdateFile) . il 1t #1715
AT 2% 30 R A5 B4 & B SO GEh
VaryFile (T,R)) . iZ 34 & W SCHFIC 3% T 7 %
SO ST A R A SO R R LB R 2 A Y
L AT AR BESCF R OB N3RS0 T kA7 s 4
KB 7 A 09 A% BB sensorDaza i B8 3 B L SC
b ac s i B 7 8 SR O B SR S R S
updateFile. o R45 1 FEM L 3 iR,

Bk 3. UL e g k.

N 1 45 X newFile, %% 4 re ferenceFile

it < 3 AR wpdateFile

1. writeFile(referenceFile); //¥IHLE NS % 1

2. WHILE there are still new sensing data
/AR A

3. IF referenceFile is updated //Z2% X8 F#H

4. VaryFile(T,R) =Compare(newFile,
referenceFile) ;
5. updateFile=Generate(VaryFile (T,R) ,
new(sensorData)) ;
6. Send (increaseFile) ;
7. ELSE
8. updateFile= Generate(VaryFile(T,R) ,

new(sensorData) ) ;
9. Send (increaseFile) ;
10. END of IF
11. END of WHILE
12. EXIT //8A 80 7 A4 R

5 XBWEREHH

A 38 33 5250 43 i EasiDEF (9 Hs 4 22 Fil b 21
L LASS TR % P B P BE R L. [ 2l EasiDEF
BRI F XML bR e vH I Se B . i XML 9 3
R AFFPE AT DLSE B [R) R G0 22 T 9 8540 5 4, AR IE T
I T AATT A L 1T 58 50 3 55 39 UE il
(7K P T HE 52 50 19 5 i FE EasiDEF 9 2 4
PEIGHIE | ST ARM (i A58 S3C 6410 19
Bt % & CPU 2y ARM1176]JZF-S, &
% 664 MHz, RAM 256 M. %4 4 %5 5 F CoAP!™
PRI AL . 52 5% X L 9 X 2 A 4§ XML, GZIP, EXI
A Y EasiDEF. XML 3k J5i 4 3¢ 4 GZIP, EXI
Fl EasiDEF #5421 XML by A SO 280 TR 45 5 1Y
B SO GZIP R T AR o 52 B 7 £ ©. EXT R A
T Efficient XML #1378 V1. 0 A @ C & A pg 5L
. 7RSI R — R T T 4 R R

Yyse 1. HERM i 50 i) XML SO SE 5. 1% 5%
KR T HEERC A A XML SO 49, i35 2
EEY

(1) TPC-D. JtF 28 5y S il 45 A TR Ji i

@ Gailly J L. Adler M gzip 1. 2. 4. http://www. gzip. org/
2014.6.13

@ EXIficient: An Open Source Implementation of the W3C
Efficient XML Interchange ( EXI) Format Specification.
http://exificient. sourceforge. net 2014. 6. 13

® Hartmut Liefke XMill Examples http://www. liefke. com/
hartmut/xmill/data. html 2014. 6. 13
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(2) Shakespeare. Z5 14 415 B 14 ¥ 1 Lo 7 4%
TR A 5

(3) SWISS-PROT. 3 [H J¥ 51 F1 8 (A i 54 (1)

(4) Treebank. /R H e SC& 19186 5 11 .

Yyt 2. WUR T BE SO Wa D 3R G BRI SR S

st 3. OB RN /K 15 e Wa I 3R B BRI SR S 6

Y A U TP B SO W R e B8 A A i
2L B,

S v OR TR 46 R ORD Ak B RS T S OE A $
B, FEAS SO 40 6 SR < TR 40 % = (JE 45 5 SO
KN/ PG R AR SCRY /N Vo, b R s Sk 55
/%) Transactions Per Second (TPS) . &b 3 33 iF =
F2 55 F /b R 55 11 S ]

S 457 3207 B ) R 4 R PR 4 e IR 3k
s 457 2050 SR A 5 A L R R R0 A B ) Y L Ak B
R R ARSI AR, T SCE R 4 AR
SAEGE — 1L 5 25 R I3 A
501 EEMNEENRAGS

ARSCI) SR Y 50 1 6 BB OR S A G i
XML A7 A0 BRAN R 45 . 75 XML J5 30 GZIP,
EXT #il EasiDEF Hoxt Lt 47 28 F b 35 B2 3 5 1
FE46 SR S50 1 25 R an & 9 iR, I R T ATGZIP
EXI il EasiDEF % XML JF SCE#RA A 6 7 B 1 TR
45 TR X — G 5, A UK EasiDEF s 45 24
W 0 R 45 30 B E 20, 01 % ~54. 93% . EXI JE 45
A T EasiDEF Ml GZIP 2 [d), & 4 {5 1
36. 46 % ~62. 23% ,GZIP 1) JE 45 50 5 Bk 2% JE 4530
BI7E 35.41% ~69.74%. 44 & EXI 5 EasiDEF
) TR 4 OR300 L B L GZIP A 30 %4 14 SR 42 7.

120
110

20t —e—GzIP
|| ——EXI
—o—EASIDEF

O o o b O (o
7 < ° © «5\“‘0 %Q‘O %Q{%eedb

B9 FIRMEE N Bk 0 : XML GZIP,
EXI.EASIDEF J& 45 % b SE 5

G5t 1 R4 2 L 25 L vl J i T GZIP 2
XA R R 48 5 B B XE XML 19 45 4 16 4
ST AL BT LA GZIP By HE 46 %R £ 25 . EXT 2
BE X — e XML (1) He 48 503 . X a5 M AL I 25 i T
ACPRAN IR 45 . BT LR 48 AR e GZIP A3 i 4 .
EasiDEF £t X} XML SCA#EAT T 3 20 R 46 b 3L, sk
DT B TUAR R AR SOR WE AL F GZIP; [R] B i3 B
T EasiDEF /K4, o] LhE HF — i XML 3¢
. {H 2 i T EasiDEF [A] 1) 47 B¢ 19 5 FH 9 550408 45
AT T A 3 5 1 e B M P i — i XML 3¢
. B8k EasiDEF [ 1 45 2058 b EXT 0, 76 3t &
st NI 4T R B EasiDEF 78 9 386 W 2R 48 H 19 &
)

9 JEXT R 1 R4 R E. 3T 46 80OR
AT DA R AR B i 1 i e 17 2 0 TR 2 B YT A 190 3 1 R
it [ B A 25 2 R AR ALV R AR SR AR B
O (TPS) S flif £ 54 1k 1 Ik E] F 8. [/ 10 xfdg 5 1
PG A B R R AT T TR, AR S IR Y B AR S R
GZIP HJkrifE . % EXI #1 EasiDEF {09 —1k , 4 fn1 24
EasiDEF 14 &b 31 3 BF & 200 % B, 36 7 40 31 5 B 2
GZIP 1y 2 4% . BI s 46 A [W] SCF iF EasiDEF {1 i) [H]
TFEE = GZIPH) —F . WEITOF F#E Z 5 0L F .
EXI #l EasiDEF 19 4k 3 # B2 2 T GZIP, °F- ¥y 4
B 250%. 1 EXT A9 4b B BE L A SC R
EasiDEF F# 204 10 %A 42 T+,

- GZIP
| ——EX1
|| —¢— EASIDEF

N

N RS D N2 D N $ >
(VAN ULIEN VS B\ S s SR N \e SN
RO S O %Qi%ae‘ob

10 FHE S A B SR 3 5 . XML L GZIP,
EXI.EASIDEF 4b 2 # i (TPS) X} kb 52 56

Yyt 1 A B B () S 45 R ik T GZIP L EXI
il EasiDEF JE45 5 2 i A ). GZIP 236+ L2771
50 90 2 o i 1 20 B 1A TR TR 46 B0 B R A
— 2 WA AN A4 B ) B 0 T — SO
[H I Ak B B A% . EXT 5 EasiDEF & # 90 i
W 7E 4 A0 3 2o A v SR 5 ARG T B B s,
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Wb AL B B AR T GZIP. A A SCHY EasiDEF fiff
TSGR LZW B89, R 2 60 Wy 36 ) o = i
3 7 AR B R T EXT /Y H 46 8 vk Br A Ak B ek
JEALT EXL
5.2 BRIBERWLBF=R

A1 Rl TR 1 SRR as R, WAk T
EasiDEF 7 B M 37 5t T 19 He 48 58 e A0 40 38 3 3 K
fRE . O EasiDEF g i fa) 47 9K ) i) 48 i 2 50
SRR BT LA SO 37 5 2~ 4 B 7RI I Y &
g 1 A b B 3 5 R T O T B S W
F G0N TC ) KM K 15 e e I R G2 P A SE PR R SR T ik
FHAY. Db XML SO 38 25 1 Ja i 0 4f o 4T Ok U T
XA SR R GLis AT v R S8 AR

g TR R M &R G TE S bR as AT
PGB0 A SCBTE T 5 Bl 2% A% i 4 A . KR
(connect) , ¥ 1 1% 2 (activate) [ Ji 8 PE (data) , &
[4] 3% 3 (deactivate) Fl W JT % 32 (disconnect). X
5 Tl B4R 4R T Ik I N7 T 2R 9 BRI 3 SR R e N 1Y)
— gt R SEER TR T X 5 PR AE 9 XML
Lt GZIP (EXI fil EasiDEF #E47 % b 52 5.

XF TR SR 1 S B A5 R A 11~ &l 14
ANLAESL K Yy e 2 M3 R A T GZIP LV EXT A
EasiDEF J& T #CE 147 B SC ) i i 28 48 #0085 K i)
K5 G W D 2R 8 1D J R A T 440 25 AL 3 E . I
11 F1E 13 B[ 1 EasiDEF [ Fs 48 %5 5% 22 0 4R
T EXI M GZIP. #§E 3C) 1 & 48 EasiDEF 1
45 R AE 8.17% ~ 41.14%, EXI fE 18.62% ~
47.51% ,GZIP 7E 16.01% ~107. 1%. X HL 4% 5 1t
EF GZIP 2 il B ok XML 5 S0 1y 1 8. 78
5 AN 3R #: 4E F, connect, activate, deactivate F

disconnect J& F 45 Hil £ 7E - B0 19 704 B HL /).

BT R R e SO AR G T B R B 5 XML
GZIP EXI.EASIDEF JE 4 %X} t 52 %

- GZIP
—+—EXI
—o— EASIDEF

400

w [
o <
S o

LEEEHFE (TPS)
(=] <

PRI St . . 2
Bt et gt e e
Q

o
eCt W
oM acty e

K12 ke 1 Be SCH W &R 4 R i SR i XML,
GZIP .EXI,EASIDEF 4t P 3 B (TPS) %t b 52 5

13 JoB KWK TG e R G0 R SR 3 5 - XML
GZIP .EXI,EASIDEF JE 4 %X} b 52 3

- GZIP
——EXI
—o—EASIDEF

A FRIESE (TPS)

RIS

v cL A VA 20
CO““C acy L\Q’AC\N 0 GG GG A G

duse©
B 14 BRWIKIE g R G iRk o . XML GZIP,
EXI,EASIDEF b 3 3 & (TPS) % H 525
SENE 11 AR 13 HE] S, B 4 FRERAE X R XML
S R E 45 % 5 1 EasiDEF & 4R T EXI, (H &
AR E g i, A B B A 5. X F data #24E . X
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R AL R ) SRR R BRI L AR ) 28 R B Y A 4
R, AR Z M E LGRS LR G IUR. HI
BT EasiDEF % F 46 50 R 22 4F T EXT f1 GZIP,
EBAE 2~3 15 RARRCR T

BALYR AR R B Ak P R ) 25 AR N ] 12 A 14
Fix. AN H AT EXT Al EasiDEF H . GZIP ) 4b
MM EAR 2~3 51T, EXI 5 EasiDEF # Lt .
EasiDEF [ 4b B 3 & 22K F EXT 10 % ~20 % , JiL A
C&TE 4. 1 rh AT 743 HT.
5.3 AHLERBEI®RGS

X JE b AR B i SE B A5 R a1 15 . S8
U5 W 5 s 56 T 08 KW K TS Je W & 8. DAL AT
M1 EasiDEF % F 47 24 R 28 i i 4 T EXT 1 GZIP,
EasiDEF #4527 2% A4 EXIFE 10%~20%,
GZIP £ 20 %6 A A 3X 42 B Ol 78 JRL A b 42 1 B 30 1%
i EasiDEF SR 1 34 5% 5 09 R 46 51k SE b
i B M P A SR = ) Y 22 . RIS B AR A 1) JR
AR, M EXT 5 GZIP AR EK 2 2 SO & . SN
KA 4. F L EasiDEF B EXI fil GZIP 4 5~
10 % Y He 48 3R $2 T
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R HL/ K
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f b B 5 5. B X B B A B 9 SRR =
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EasiDEF 53 Pp L2545 25 18 Qo] 44 r25 32 B 109 2% 1) ok
eI,

B OB FREERHEAAIRBETEROGK
A = G 2 R R NG |

& % x #

[1] Liefke H, Suciu D. XMill: An efficient compressor for XML
data//Proceedings of the 2000 ACM SIGMOD International
Conference on Management of Data. Dallas, USA, 2000;
153-164

Liefke H, Suciu D. An extensible compressor for XML data.
Sigmod Record. 2000, 29(1): 57-62

Girardot M, Sundaresan N. Millau: An encoding format for

(2]

[3]
efficient representation and exchange of XML over the Web.
Computer Networks, 2000, 33(1): 747-765

[4] Sundaresan N, Moussa R. Algorithms and programming

models for efficient representation of XML for Internet appli-

cations. Computer Networks, 2002, 39(5);: 681-697

[5] Buneman P, Grohe M, Koch C. Path queries on compressed

XML/ /Proceedings of the 29th International Conference on

Very Large Data Bases. Berlin, Germany, 2003;: 141-152

[6] Tolani P M, Haritsa ] R, XGRIND: A query-friendly XML

compressor//Proceedings of the 18th International Conference

on Data Engineering. San Jose, USA, 2002 225-234

[7] Yoshida S, Yahagi H, Odagiri J. CSV compaction to improve

data-processing performance for large XML documents//

Proceedings of the IEEE International Conference on Data

Compression. Snowbird, USA, 2004 574

[8] Lohrey M, Maneth S, Noeth E. XML Compression via

DAGs//Proceedings of the 16th International Conference on

Database Theory. New York, USA, 2013. 69-80

[9] Peintner D, Kosch H, Heuer J. Efficient XML Interchange

applications//Proceedings of the IEEE
New

for rich internet
International Conference on Multimedia and Expo.
York, USA, 2009. 149-152
[10] Priyantha N B, Kansal A, Goraczko M, Zhao F. Tiny web
services: Design and implementation of interoperable and
evolvable sensor networks//Proceedings of the 6th ACM
Conference on Embedded Network Sensor Systems. New
York, USA, 2008: 253-266
[11] Dawson-Haggerty S, Jiang X, Tolle G, et al. sMAP: A
profile for physical
ACM Conference on

Zurich, Switzerland,

simple measurement and actuation
information//Proceedings of the 8th
Embedded Networked Sensor Systems.
2010. 197-210



3 FRPR 154 : EasiDEF : — K - {05 5 4 ) 15 R 030 52 46 1 1 613

[12] Castellani A P, Gheda M, Bui N, et al. Web services for the
Internet of Things through CoAP and EXI//Proceedings of
the IEEE International Conference on Communications
Workshops. Kyoto, Japan, 2011 1-6

[13] Thoma M, Kakantousis T, Braun T. REST-based sensor
networks with OData//Proceedings of the IEEE International
Conference on Wireless On-demand Network Systems and
Services. Obergurgl, Austria, 2014 33-40

[14] Groppe S, Schiitt B, Werner S. Eliminating the XML over-
head in embedded XML languages//Proceedings of the 28th
Annual ACM Symposium on Applied Computing. Coimbra,
Portugal, 2013 542-547

[15] LiD, Liu W, Cui L. EasiDesign: An improved ant colony
algorithm for sensor deployment in real sensor network
system//Proceedings of the IEEE International Conference

on Global Telecommunications Conference. Miami, USA,

HOU Chen-Da, born in 1987, Ph. D.
candidate. His research interests include

embedded system and Web of Things.

Background

With the rapid development of Internet of Things (IoT)
recent years, there is a critical problem to be solved that the
lack of unified data exchange format among heterogeneous
systems. Because the existing IoT applications are mostly
specialized and isolated, their systems are not open to others.
Moreover sensing data of these applications are private, so
one system cannot communicate with other heterogeneous
systems to share information. Thus the current IoT applica-
tions require a horizontal lightweight data exchange protocol.

In order to solve the problem of the privatization of data
exchange format in IoT, the eXtensible Markup Language
(XML) can be introduced to IoT, which is widely used in the
Internet and has a good interactive property as the data
exchange format. However, there are many challenges while
we are doing this. Firstly, size and cost constraints on sensor
nodes of IoT result in corresponding constraints on resources
such as energy, memory, computational speed and communi-
cations bandwidth. The technology of the Internet data
exchange format XML itself is very complicated, including
heavy XML procession and XML redundancy which increases
network traffic overhead. When the high weight XML meets
low cost sensor nodes, something goes wrong. Secondly, the
IoT features different data characteristics from Internet.
Internet web requests usually include a large number of
irregular single requests and one request is generally complex

with the large amount of data. However, in the IoT
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applications sensing resources are relatively fixed, while
request is periodic continuous and has a small size of data.

Related work about data exchange format for 10T is the
Efficient XML Interchange (EXI) format. EXI is a compact
representation for XML Information Set that is intended to
simultaneously optimize performance and the utilization of
computational resources. The EXI format is not optimized
for IoT application so the compression ratio can be improved
in a new way.

To solve these problems, this paper presents EasiDEF,
a new horizontal lightweight data exchange protocol for IoT.
Accounting for the requirement of low cost in resource-
constrained devices, EasiDEF can significantly compress
XML documents. Experimental results show that EasiDEF
has a 5~ 10 times promotion in the compression effect than
conventional methods. EasiDEF can reduce the amount of
data transmission and reach interoperability among the
heterogeneous IoT systems.
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