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Abstract

: A Smartphone has an ability accessing Internet by URL stored in NFC(Near Field

Communication) Tag for storing the information of items, blogs and web pages. Because the

system works through the Internet with URL, however,

communication fee and time.

it needs to pay some costs like

If we can store the web page on the tags, we can save the

communication overhead. But they have too small memory to store it. In this paper, we introduce

the Micro-Webpage technology which can be stored in NFC tag or QR(Quick Response) code. To

make a Micro-Webpage, we remove control tags from the web page to leave a user original

content. The removed control tags are stored in our smartphone application as a template. The

user content is also compressed to a smaller one by an lossless compression algorithm. When a

tag is read, the stored content is decompressed and, it is combined with the template to make

the original web page. We have implemented a prototype of Micro-Webpage system on Android

platform and confirmed that the prototype has reasonable performance improvements in saving

memory and loading web page time.
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1. bk URI RTD
Table 1. Simple URI RTD

Offset Content Explanation
0 0xD1 11010001b
SR = 1, TNF = 0x01 (NFC
Forum Well Known Type),
ME=1, MB=1
1 0x01 Length of the Record Type
(1 byte)
2 0x08 Length of the payload (8
bytes)
3 0x55 The URI record type (“U”)
4 0x01 URI identifier
(“http://www.”)
5 Ox6e The string “nfc.com” in
0x66 UTF-8.
0x63
OxZ2e
0x63
0x6f
0x6d

Offset 0¥olAl 3W7FAi= NDEF record header
REolal offset 4, 5¥-E Payload H-#o|t}. OwHolA]
SRo] 12 A8g% AL payload?] length7} 1byte ©|uj
& vERATE TNF7F 16]H NFC XA Agolsta
PE Z gl digolghs Solm, MES MB7F 12
AGE 212 o] HolEl7}F Xgolx}t mpxutelel= ¥
ojtt.

Offset 13} 2 Z}2} Record Type2] Zols}
payload®] Zo]E Yehdth offset 3 ©] dloE7}
URL e YeRdt) offset 4H3 58 27 $-
7} Yebl a2l 3= URL 49 dlol] Fitott,
NFC URI % A4 5H] delHnt s}
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Fig. 3. Processing of Micro-Webpage
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(c)m.yahoo.com
9 5. X9 AlolE
Fig. 5. Portal Site
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Table 3. Analysis of Portal Site
(9] byte)

Aol E | Google Daum( Naver( | Yahoo(
W Q@ | mupel) | muke) | mmpe)
AA=7) | 24,359 | 16,366 | 12,940 | 39,780
RIEEM| 2,251 2,692 1,845 4,258
Ao &2

22,240 | 13,780 | 11,198 | 35,620
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Fig. 6. Blogs of Templet Method

iy o

b
> M o

f

A gAY BolelAE T
23 FA0 AR Eee
she Auzolnt,

= vz o] 4B

B
A

>,
T
30, o o

o ox

e orr

BE7]
238}, NFCHIZIY QREE] 1 7
oIk A W& AFgeh ¢ Aol
B35t g Base WA
o YA, a8d AnEE &
QRIE=Y NFC BJZ2RE ¢lo] 9

AEAA SHdE f HelxEZ

)

2 g o

SN

ox MY da
=2

-1
ol to o

X o

]
o,

1o
oy
2
ot
o

©
o

]

=]
=

o > e
ofo
o S

1
=

o
o>
o

Java.util.zip®l 53
AA FELTYFE AT F UTh 2 =79 A

of At Tte 2w ¥ €3S Fol7] A3 4F
Adug]Fe AFEE Aolt). Java zip S EFS
Info-ZIP[13]¢] & A2Z ugog wksolxl

APIo| T},



ceteticiEsstgl=2X X

5. oto|= =z HHO|X| Z[gh ALSALH 2

= mlelaz fHolAE o] &% AtHlE o

t}.

AluE 21

e FISER ATUE fo)g sa A4
< =7 98 sta ok A9l aith AakE FEd
T e B ATAES A5 W 7
dvk A we el UR AEdn] wit o]
pEete Aol FEThL ook It ATAEE
2 EZES ARgste A ARETE BT
At @k A AnEZS AT AnEE
3 HAFGoR ATds AdAF werh AL
srtEEOZ W B sl wetn &4
A7 kel e =A1vh

Adele 12 thgel wAER ackdth 1)
NFC 3¢ HA, 2) U}Olﬂi %ﬂrﬂlow AE, 3) vt
ola R A o)A FZH3A, gzl AA 5) =

aiAlE N —r7]' 6) wholA R o]

90 5

)

EA]L

ALY
AHE Wi BEod Aol Boh A
£ 447 W AolEd A4aT. AT o}
EROE e A A

He ol Az Yol B v
Eo}ﬂi AT} vlolAz2 Adolx] A 3
o Aol Folzheh, AL 107H4 BB Fol A2
M Fol b WERS AEGA A9 B
Fa0h 27 28 AN AvpEE] o)z
Qo] A5 AFF). olAl= NFC/F gAle =

MEES NI Qe AFEET e HAZ

o Jo
>
o
S
ES
>

C
ox
o
o
o?i

WH£~°H§9-§N2L’

Al e 2 vholaz fuolAel AAH v

48 @ gtk D) wolaR el AE Anj st
= 9AE Ak EulolAe] B, Aol A],
59 gheagel 2z 107HA 9 "gE8S 7H A
Atk 2) BAE oA FhelaE oA zAle] Y
e "ERS Agdy, 3) AHe Agd \HE
o BERmel AR /Es FAdY. 4) FAe
o] A2 fiHe]x] AL FYslu AnEESR
=

72 H

12 20128 23 5
V. TH ED Y N5 2N

o=

pu

M

& 2% oy 39 AAZ wmlolmm
AeolA g ZEZEEYS FHE TSt & =
o] Alx®"le  NFC System, Compression
Method, Web page, Template < A}&3&te]
640}035} E 45 A ="Y st=golel AXEg o]
o A& HoFa 3

% 4. Age AgE HWS SW 4
Table 4. HW and SW Specification of
Experimental Test Bed

Component Specification
™o Name Description
Nexus S
P
NFC System roduct (Smart-phone)
Platform Android 2.3
Type MIFARE Tag
NFC T
C Tag Memory 1024 bytes
Compression Type 2P
P API java.util.zip
Eclipes
SW Helios Service
Developer Release 2
Tool DDMS(Dalvik Debug
Monitoring Service)
Model ipTIME N604M
Access Poing PLIY IEEE 802.11n
(300Mbps)
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Fig. 7. Micro—-Webpage
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Table 5. Total Processing Time

(9 ms)
s vlo] a2
ki o LERR
NFC B2 ¢j&= &= 786 852
Al AR 0 36
B &= 1,022 249
9 1,808 1,187
I 62 3719 f4¥0]XE URL W22} wlelaz
goflo]A] WAooz ro]l 10M9 Y deolHE
Hat gk Ugolth 53] AHolA e AA A7} A
A&Z duolx RY&EEr U o Aol7t G
259

w6 WslolH mHEE

Table 6. Downloading Time of Webpage

(¥ ms)
WA wlol a2
URL
A o] #] L EIER
2,073byte 732 231
2,487byte 1,022 249
3,195byte 1,091 303
3 7. dEsiA Az
Table 7. Decompression Time
(F9] ms)
=
X" |1|2|s|a|5]|6]|7|8]|9] 10 9z
EE
472 -
20| 63| 56| 77| 77| 89| 56| 21| 72[ 72| 60
byte
497 _
39| 42| 42| 88| 66| 90| 45| 82| 57| 67| 62
byte
868
95| 91| 96| 91| 89| 70| 73| 76| 89| 91| 86
byte
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Table 8. Compression Rate of Webpage
(9] : byte)

7]
472 868 2073 2487
W&
dEF 230 473 970 954
AEE 48.7% 54.5% 46.8% 38.4%
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