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Design and Implementation of Location Management System
of Stock Keeping Unit with High Mobility
Using Embedded System and Wireless LAN

Jae Hyun Lee'- Kyung Hee Kwon''

ABSTRACT

It is essential to get the exact location information of products for a warehouse management. It is very hard, however, to know the location
of products which change their location in warehouse frequently. This causes the effective warehouse management to be almost impossible. In
this paper, we suggest a new location management system for such a SKU (Stock Keeping Unit) with high mobility. The system is composed
of RFID (Radio Frequency IDentification), a management terminal with wireless LAN, mobile devices (Cellular Phone & PDA), and a central
management system. As a model of a SKU with high mobility, we selected a used-car stored in a large-scale warehouse, We designed and
implanted used-car location management system. After analyzing the operations of each position in used-car warehouse where the system will
run, we implemented each function. This research shows that an embedded system with wireless LAN is able to know the status of coming
in and out and location of a SKU with high mobility in warehouse very accurately in real time. Therefore, it makes the warehouse to be
controlled systematically.

IINE : YHICIE AlAM(Embedded System), B4 H:(Wireless LAN), $iX1#2l(Location Management)
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public static void main ( String [ ] args ) throws IOException
{
init () ; // database manager 7|3}
ServerSocket serverSock = new ServerSocket ( PORT) ;
// Feit=el dig My 24 A4
while (true) {
Socket sock = serverSock.accept () ;
new Connection ( sock ) ;
/) Y= Al2dg 9 Thread 44
}
}
static class Connection extends Thread (
/Y E A2gds A threadd 4]
public void run () {
try {
while ( true }{
if ((count = fromClient.read (buf )) == -1) break ;
switch ( getKind (buf ) ) {
/e = Al2Re g o AYEF
case 0: // init
temp = new String (buf) ;
devno = Integer.parselnt ( temp.substring (6, 9)) ;
/AT = A2R 2784 RAHBE BF
logfname = “log” + devno ;
initlog () ;
/RN E FA R 2and x0)%
sdata = dbg.getnextparking ( devno) ;
/SRt = A2doAl 27 F4AE XA

break ;
case 10: // ¥4 A3 JeiAR 23
sdata = dbg.getStatus ( devno, carmo ) ;
// DB manager¥e] 4|5 234
break ;
case 20: // o1§T Aol FAE 8%
if (dbg.insertCar ( devno, posno, carno) )
// BOR AFd A AFARAN
sdata = dbaq.getnextparking ( devno ) ;
/e FAKE Yt Aagdd d14
else sdata = “nothing” ; // JEFAHHAA7 §1&
log. WriteLog (logmsg ) ; // 28] 71§
break ;
case 30:// AolE A
if (dbq.deleteCar ( posno, carno) )
/ RAFAR B
sdata = “ok” ;
else sdata = “fail” ;
/ O1EE & UEE FUNN] AFAF S A
log. WriteLog (logmsg ) ; // 229U 7|8
break ;
}
toClient.write ( buf, 0, count ) ;
/Y= AAdog doly A
}
fromClient.close () ; toClient.close () ; log.close () ;
} catch ( IOException ex {
}
1)

(RI2IF 1) YUICI=E A2 M) 78

& O|8% 0|540| 8 MOEIY AXBE] AL A4 3 78 417

62 ML= AlAY J|5T8 _

QHTIE Al2jle] F2)152 Ao 2Q#EE BAEE
Aoln, B4 Yo HEE MuIZRH doj27]9s
AAZZIYE F3] AW} B Al2HE 7HEAY
I FAOl Aust FALAEE § F MHERE 273}
3 ARE etk 1 & A o]Fol LA car
in_out_process WolA4 RF <¢telUE B8 Eoloe dojg
& st 2] 8o me A& A Hed 19
RFID data 8§42 <% 1>& ©BEE Aog it}

PHitie A2y Muje dA4A
init_device (sockfd) ; /#/ A2® 2718
car_in_out_process ( stdin, sockfd)
loop
Parsing RFID data
getcarstatus ( sockfd, camo) ;
/A EZRE FPEE Yol &)
if (parking in area of this device) then
insert_car ( sockfd, carpos )
/Aol W g 8y F A%E ddv)d &9
N EAE 5 e 28 ¢ A (v5E, 3L EE F)
else if (try to move to other place) then
del_car ( sockfd )
/) X8l AEg 84 ¥ A @rld &9
/) AgelFel ¥ 7 AU aAE)
end if
end loop
end car_in_out_process
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{E 1) RFID data format
Car No Request | Car Position | Car Status
449 aAgeE Y-8y AFH A 5
.7)(bytes) 3 1 3 2

6.3 XML Data Parsing
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< onecar >
<idx > 3 </idx >< carnumber > F4s < /carnumber >

<regdate > XXxX/XX/Xx/X%/xx < /regdate > < /onecar >

(¥32]F 3) XML Data Sample
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public void ParseCarlnfo ( String carinfo }{
while ( {carinfo.equals (“ " )){
parseValue () & Y8535} Element®] AW2ES dojer}
Carlnfo A&} shvte] FFARE 74 ¥
HashTableZ A48 A3#c}
1
}
public String parseValue ( String starttag, String endtag, String wholestr ) {
/ shge] delvEd dE B9E FE FE90
int startoffset = 0, endoffset = 0 ;
int targetstart = 0, targetend = 0 ;
for (; startoffset < wholestr.length () ; startoffset++ )}
if ( wholestr.regionMatches ( false, startoffset, starttag, 0,
starttag.length () ) ) break ;
}
targetstart = startoffset + starttag.length () ;
endoffset = targetstart ;
for ( ; endoffset < wholestr.length () ; endoffset++ ){
if ( wholestr.regionMatches ( false, endoffset, endtag, 0,
endtag.length () ) ) break ;
}

targetend = endoffset ;

return wholestr.substring ( targetstart, targetend ) ;
}
public String deleteTopone ( String tag, String rtag )}
/A9 dE9E g AA
int startoffset = 0 ;

int targetstart = 0 ;

for ( ; startoffset<rtag.length ( } ; startoffset++ {

if ( rtag.regionMatches ( false, startoffset, tag, 0,
taglength () ) ) break ;

)

targetstart = startoffset+tag.length () ;
return rtag.substring ( targetstart ) ;
}

(2|5 4) XML Data Parsing AP|
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Initial Round, Standard Round, Final Round® o]F{Ay 2+
gheToftke] WAL o2 BE gdaspda B,

final static int BLOCK_SIZE = 16 ;

final static int KEY_SIZE = 16 ;

public ECBAes ( String keystr ) {

AN ES dgos AR A4

byte{] kb = new byte[KEY _SIZE];

while ( keystr.length ( ) < BLOCK_SIZE) keystr += * " ;
for (i = 0,1 < KEY_SIZE ; i++)

bli]l = (byte) keystr.charAt (i) ;

key = Rijndael_Algorithm.makeKey ( kb, BLOCK_SIZE ) ;
}

public byte[] encryptstr ( String cwriting ) {

/ BEE Seivels Agded

intbs =0,bc =0,

if (cwriting.length () %BLOCK _SIZE != 0) { // 128bits® v}Ech
bs = BLOCK_SIZE-( cwriting.length ( ) %BLOCK_SIZE ) ;
for (i = 0;i < bs;i++) cwriting += * ™

}

byte[] text = new byte [ cwriting.length ¢ )] ;

bc = cwriting.length ( ) /BLOCK_SIZE ;

for (i =0;i <bc;it+) {

byte[] pt = cwriting.substring { BLOCK_SIZE Xi,
BLOCK_SIZEX(i+1))).getBytes () ;

byte[] ct = Rijndael_Algorithm blockEncrypt ( pt, 0, key,
BLOCK _SIZE } ,

for (int ptoc = 0; ptoc < BLOCK_SIZE ; ptoc++ ){

text [ iXBLOCK_SIZE + ptoc] = ctiptoc];

}

}

return text ;

}

public String decryptstr ( byte [ ] cstr ¥

StringBuffer cipherText = new StringBuffer () ;

byte [] ct = new byte[18];

int idx = 0,

for (i = 01 < cstrlength/BLOCK_ SIZE ; i++) {

for (int i = 0;i < BLOCK_SIZE ; i++, idx++) ct[i] = cstr[idx];
byte[] pt =

Rijndael_Algorithm.blockDecrypt ( ct, 0, key, BLOCK_SIZE ) ;
StringBuffer sbt = new StringBuffer (“ ") ;

// 16 blanks

for (int ptoc = 0; ptoc < BLOCK_SIZE ; ptoc++ ) {

char ptemp = (char) pt{iptoc]:

sht.setCharAt ( ptoc, ptemp ) ;

}

cipherText.append ( sbt.toString ( )) ;

}

($D2IF 5) ECBYAIL| AES 2E 8t 12| AP

public void actionPerformed ( ActionEvent e ) {
if request online mode then
Connection () ;
/Al ENEE
else if user login then
new ECBAes ( passwd) ;
encryptstr (id) ;
AN Y G vlEWsE YEFsie 229
else if copy a car info from server then
SavelLocal () ;
/7 AEE AuloA] HFYEE PDAE BA}
A AN AN
ZE e
else if request local data from PDA then
LoadLocalData () ;
/A dlo]e] Bl Z2RE @ejFel dlolE 2=
else if request sold car list from PDA then
SoldLocalData () ;
/7 A el B2 P Bofd tojE 22
end if
}

else if a aar is sold then
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OnlineSale () ;
/7 BE Agel gjet AuFE A
else if search cars from server then
m_sw = new SearchWin ( “Search Window,” this, 1) ;
m_sw.show () ;

(Z312]& 6) PDA 715 78

PDAY 7)< 2eRlst o=l Reg 49t &
FRAREE At Fio] AZdd AHdA AFulyE
TR HSEER 94 9 200 8 AP &3
g 2ol 2=l REE 2R Ao Al
of date AFE PDAR AR FA E7HAHCME
e g g A4 5 UEE v £ oxg
d 2EAqNE #ud AF vldvid AFE TR}
g2 7 UA=EF o (¢2EF 59 actionPerformed
FrldA 2t eventd] ti@ A& FHIAT MBs §
A5 E dolee XML £M84E 330, PDAY] B8
de A2 E oj&dtn AN R FEFHA A HA
AaTxE AHEte] Asiit

7. HAE 9! iy Y

Y= A26e ZAER 52 MHE 94ty
RFIDEH-E ¢teuol gi&A= HoleE AEd F 1 d
oE{7t CMSoll A &3] 71&53 2utd 7|71(J2ME Wire-
less Toolkit, PDA)E B8 HE9 743 HMo] A=
ZEsteA fdstHh £ 71E9 AdEd AU E o] &3t
o AT 7 U=EF HALAE AN HoHE #d
& 3lE 9HeAE TR 2ad 77 2 gHdE
A2gs dgdhs 43S Utk & A2dE TEA
F2 23E #FAY FEL gddE AxgH 588
A deoly FHFEoAh ¢4 CMSs JHit= A~
d Atold] doly AeREL S2EQ CMSH FAE B
of #o HYF AFHE PuHE A2dd] HFFoEH

| Sustem Om

MEX] PREKING FOSITION - 002

F4al 99000
F4=000200

MEXT PARKING POSLTION 600

F4nl100203
Dow-T our

gig 0183 01880l &

THOEH(9] RIKIBtE] AL A & 73 419

AWTIE A A-E ¥ FAREAT JFH + AAE
Ack (29 8)9 & 4vd 1FE FisAFe FYAR
£ ddid= A2ado] elojg} CMS9 EAlst: AAHE B
dzth. Hx Al2d 7HEA CMSERY 38 + dE
Aol wsE ¥} Og F FL FdsAFo] Uz
Eolex oleAAY HolHE &3 Holm, Yuit=
Al2d ga7]E g FaE £ gle 91 skl o
tl THA] Fasatede] urteln A=A gr o] A3Fe Belx
o A FAEEUIDLHZN Urte RS sz
gk 2uldg v7lelA el FEe duids Alxdle 93
AAE HEEE ol &3t HAFoA Algdes 79 44
ged FFach Zukdr|rlE F2 AMEE AR )
/9% A 2 ARelA olE el #EE "93Ea e
AHder Aogth A9 %‘ﬁ*}%"] AH43 PDAE TS
3} 2 BE4E ndd J1%5E FAEAY AA, FAWE
7oA dloles]o] 2o ﬁjﬁ}c’i dae FARE A4 2
T8 5 dolobditt. A, A4H R WIE 7|2 A
& 4 slojopdtth olEd s%g £IEY] HIM [23
819 #& &g ¥ PDA £€=Z23¥ CMT(Car
Management Tool)®] 7152 HA, 4, F71, 24Ag 7]
TE 283 V& AHEEE dolH¥ AN aHE 9l
EE doE & AEste REoR FEHY 99 HAE
oA PDA% J2ME Wireless ToolKitel A& AA4H oz 2t
FE 3L, FAUE o]8F F gE AYQMY AL S
A% 715 AGHE BA7|Fd oish FhEdAE e
HEge Msze FAE ndsq 7L wAIRL
™ 1 7]%& PDAA Y FHSYC AMFAe #AAE
oMo 43e V&Y YN B4 M 2L T
A & AEE A

8.d o

€ d7dAE YHdE A2"a FA dg offs ofF

(8 8) 1 xaua| AlaH 78
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Aol & Andde #xdd N2dE AFA AR
o ojFAe] & A @ EdEN FaxE
2 fxEE Al2dE st FEEPEY ol dE o
40l ¥ AFAE A9 YA HEol Fs3ic) Uy
FRAFA AFE d2 EW, A4 o3 Yxde) ANxd
& AEE Hol gtk ol FuAFa AA FAMAdE
ZIgthn & 5 Qlov, 2EYoE HAHE $A7} AF
Wale FaFAE AXE B4 r)7t o]F7] WEoln
RFIDe| FX 8¢ AP duiti= Axdo] glole Fdo]
Ao 875§ Yot

B =AM TEE N2dE B39 J1Ed O Fn
g2 oA g e AEAS BHE F Utk

o Aste AF AA/AH FEE N43) de)

o Aol oo i FusgelA ¢PLw ¥

o HAE B¢ AA AFe A Aeivjet

o AAE S TF AMFHY AFHE FHE FHY EF

B
o A9 ARAAA BT AFHEAE

Al=ge) FEA QoM 7 2 EAEL Puds Ala
A3 et 7]7] Abole] HEAQ F718% T & dATdA
T 2o 7718 AQ ZEIE ANE T £Eo2 F7)
BE olFou, 2 A7 At 483 UsE] A
£ A3 AT F718d g A7 JAHof & Aol

FaAEA 2o & o]FA] ¥ AuTy AFdx
2 A2de Hgo] 7HsdAE, 2 £% SAE e
i gEde HEE A7E £ "art drk AadARH
HF2H A A dujE G7AA] AL AFY HAAAE ¥
gHed, ol AFY §F AAAN AFE AX#Y}
AFSErtd 28 AY Zas 2L AAF o5& EE
A EE A4 Foid Aol TVE 42 g4, 44
40l B¢ TVe 239 Z3d AFHI 74 A9 ¥
BFE oA T FaoA 7 g FROE o|F
gt Aol Wotd taAl & Agule g4 dEste =
3o FuE o]FY F dHLE o FA E Aotk
of W EAtlM #esjol T FHo] EujPAz} @rid
of AN FE A EFY o)FF AN FH H =
e R 23 A =AM fHME dAE
F712 Atgo] A3 B3} di¥ £ME Ao 9 &
& Faclde EXxRgE AF HE APE EAY
o & AN&"E AE3e AFE A, FFe Al
delM 2+ AFel RFIDE #38 ¥ T3 FI2 o)F
3 B} Fnd e 9= ANx"e Fio Fg
g Al 2de dojguo]xe] e EFo] VIS 7 F
#e FEFL 299 9 =ZAAE FIo FES @R
F EF1EAF =3 @A #elAde PDAE B3}
dHHE AxdoA 44 F 20E FETH o] EFE
o] F%ol| =F3te] F& Fuol E0jZ W FH duid
E AAYE A Eabe] FEaYA LA BEOl olFH

e 4%E A 718 Aol oHE Aade AN
AN 2 delde fEYAA FH¢ AYBYS b
A sv, 41 ARE JIERT FY¥dn A&F A
7t 7He® Holth
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