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Middleware Design of Integrated Wireless Network Systems for
RFID-based Automatic Control Applications

Student: Fu-Chuan Tsai Advisors : Prof. Yu-Chee Tseng
ABSTRACT

There are more and more wireless devices made by new technology. But
it’s complex to operate it. In my opinion, system must integrate all of wireless
devices and still keep the easier operation style for user in the future.

System modularizes are global trends. System functions’ character depends
on what kinds of module combine together. We can reuse common module and
make it easy to build up a new system.

In this study, we try to combine RFID and Bluetooth wireless devices in the
same communication platform. For this purpose, the system includes two
powerful integrated tools XML and:Message Bus middleware. We hope to get
good performance and flexibility. We. also"design solid rule engine to mange,
control and monitor the motion of ID. Finally-we will implement a prototype in
this sample system (automatic parking control system). This system will detect
wireless devices and control-the” parking rule. 1t makes sure the car that will
follow the parking control rule and park on the correct location.

Keyword : Wireless ~ RFID ~ Bluetooth
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w =ystem =ystem

Fy
|
Park Tower Car Secutity
IDCT IDIF
Park T ower Car ecurity ||
IDIF e IDIF

B 30 EMS Communication Flow

AT 5 EMS 6 (131) # i § #3:24 5t Message Bus ¢ 1F
Mo THBAFEEET R

-Status
oe I | I Close |
Mo
Log
=]

g o

# 31 EMS GUI
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4.3.6 Park Layout GUI Control

TREpEC R prdlad e (B 32) BiEZAH 0 NPT AT

F o BRI RETIA G fgiz';jpwﬂflp\ “r3 D chigdoskin > 12898 3
T AR e 1 £ e

Staius :
Tl In Gateway IDT120357133
ps I Narne:YC Liao
mMo Park Lot 133

144 142 140 0 138 136 134 132 130 128 126 124

[ 143 | 14 | 139 | 137 | 135 | W@ | 31 | 128 | 127 | 15 | 123

' .
102 104 106 108 110 114 116 13 120 122

10 103 105 107 109 m 113 15 m 119 12 |

¥

Bl 32 f &tk d g hoa
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4.4 System Operation Scenario

4.4.1IDCT

4.4.1.1 Online Scenario

IDCT Online /2 & §_2 i B Message Bus » /i sic 48 22 Database %8 -
FARIEE o 2 (7% & IDIF G R ¥ 4% PR+ > AT 5 IDCT Online

Scenario (® 33) -

Message Bus Link

—
DB Link

B 33 IDCT Online Scenario

4.4.2 IDIF

4.4.2.1 Active Online Scenario
& - & IDIF + pF > & 5 3 # 53 [DCT & A4 & % ¢ (Online) i &> ¥

p IDCT 2~t8 IDIF 4L & ™ % IDIF Active Online Scenario ( ] 34) & 78
& IDCT w J& » *#/zi*73 Online Scenario & = = o
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IFCTO001 Send
{Online Status Change)

—
TFCTO01 Repl
IFCTO002 Send
(Get Location Name)
—

IFCTO002 Reply
—

B] 34 IDIF Active Online

4.4.2.2 Active Offline Scen.ari_.o

& - B IDIF ﬁiﬁ—ﬁfﬁ ’ '\J/?._ﬁ‘* J IDCT ﬂa‘.rr;]J— A s i (Ofﬂme) EC i
& % IDIF Active Offlme Scenarlo (?] 35) % IDIF @i 4155 2 5 &
IDCT w J& » 7§ 5 Ofﬂme;]#ag 196 I

IFCT001 Send
{Offline Status Change)
—

B] 35 IDIF Active Offline

4.4.2.3 Passive Online Scenario

IDCT ¥ 12 3 & & £ IDIF Online» 2% 3F &% & 3 ;2T » IDIF £_4 > Offline
gy i 0 2 £ 8 & IDIF i 7 12 £ Jc Message =iy ;™ » IDCT #7482
£ £ IDIF Online &3t & » IDIF i ¢ 24 7 Online # i > & ™ % IDIF Passive
Online Scenario (B 36) °
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CTIT002 Send
{Request Online

CTITO02 Reply

_...
IFCTO01 Send
{Online Status Change)
_..
TFCT001 Repl
IFCTO02 Send
(Get Location Name)
_.,

IFCTO02 Repl

B] 36 IDIF Passive Online

4.4.2.4 Heartbeat =

# Online A f& » & 4 2 7 (Timeout) 42 @ 3% T=c #&p¥ > B IDCT ¢ 32 T IDIF

- E F| T - X F| Online 3 %> & T 5 IDIF Heartbeat Scenario( &) 37 )

1. IDCT #| %_IDIF #4215 > % £ =% J< 3| IDIF Heartbeat 7 5P > ¢ & &
IDIF £ #7i& 7 Online & i% o

2. IDIF | Z_IDCT &4 ts » ix & 2% ) Heartbeat 3 %o ©

IFCTO01 Send
(Heartbeat)

% 4 4 IDIF < 7§ 22 IDCTi& i~ Heartbeat » 72 i% IDIF £ IDCT &_i%

—2

TFCTO01 Repl

B 37 IDIF Heartbeat
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4.4.2.5 1D Register

IDIF A #-%_ID Sensor i# @ % i % e ID Location ~ ID Address £2 ID Name
FF MG L IDCT i 732 &g 1 5% ™ 5 IDIF ID Register Scenario
(B 38)-

IDIF e

IFCT004 Send
(Location Change)

IFCTO04 Reply

4 IFCT003 Send

(ID Register)

IFCTO03 Reply
———

Bl 38 ID Register

4.5 RFID Controller

4.5.1 Control Command Index

AT % OMRON RFID V600 /& 7ldp#lé 4 2 (£ 4)> & 797 * hép

TR

% 4 RFID Command Index

No. (Command Abbr. Processing
Read RD |Read data from or write data to DC.
Write WT [If DC is not present, return error response.
Auto Read AR |Wait until DC approaches, and read or
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4 |Auto Write

AW

write.
Once command processing is completed,
return response data.

Auto Command

Cancel auto command (auto read or auto

5 AA | | : :
Cancel write ) processing before completion.
Restore initialization condition of ID
Controller immediately after power
application.
6 |Abort (reset) XZ PP

There is no response.
Do not wuse abort command while
communication down.

4.5.2 Read/Auto Read

#dp 4 5P~ ID T

Command format

Header |A/H

1/2

S

S

SIS INBytes |* |CR

Header : RD/AR command

A/H : ASCII/HEX code

1/2 : R/W Head no.

SSSS : Start address no.
N Bytes : Number of bytes to be read

Response format :

Header [0 |0

D

D

D

D [*x |CR

00 : Return Code
DDD...D : Read data

Header : RD/AR command
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4.5.3 Write/Auto Write

At BB~ IDFA
Command format :
Header |[A/H [2/2 S S S S D |[D D |... D [* |CR
Header : WT/AW command
A/H : ASCII/HEX code
1/2 : R/W Head no.
SSSS : Start address no.
DDD...D : Write data
Response format :
Header 0 |0 [k |CR
Header : WT/AW command
00 : Return Code

4.5.4 Auto Command.Cancel

#%dp 4 & P2 p #+5f B8~ (Auto Read/Auto Write) 1D 7 o
Command format :

Header [*k |CR
Header : AA command

Response format :

Header 0 [0 [* |CR
Header : AA command
00 : Return Code

4.5.5 Abort

SRS LI R

Command format :

42



Header |* |CR

Header : XZ command
Response format :

No

4.5.6 Error Code List

AT % OMRON RFID V600 % 54382t & % (% 5) & 7 Error Type »
Error Code £ 5P o

# 5 RFID Response Error Code List

Error i
Type Code Description
00  |Normal end code
Low battery voltage warning ( battery need to be
B replaced)
During normal 74 jCommand received, DC? not close
_ Command- auto processing canceled ( before
operation & processing:communications with DC )
Command auto processing canceled( DC is near and
76  |processing is canceled during or after
communications )
10  |Parity error
Error in 11 Framing error
communications| 12  |Overrun error
with hostt 13  |FCSerror
computer 14 |Command input error
18  [Frame length maximum error
Error in locall 70 |DC communications error
communications| 71  |Disagreement error
72 DC not present
7A  |Address too high
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7C  |R/W Head not connected
7D  |Write protect error
Normal end code returned ( with no error ) after data
DC  memory & check command or MDL command was executed
warning 26 Error code returned after data check command or
MDL command was executed

4.6 Database Design

4.6.1 Database Index

AT G gt =t B o8 T 4 Database. Table — 4 (% 6)° ¢ 7 Table
Name &7 L » & pe Table @& * grzl?é‘li A 2 BFINL o - BEEF INL
(Common Table) > ¥ — B & F & &g * 84 (Car Parking Control System) o

% 6 Database Table Index

Common Table

No Table Name Description
1 |ACTION_TBL THEBEFFL L2

2 |[EMS_HIS BV RS

3 |ID_FUNC_MST TERF N LR

4 |ID_FUNC_TBL TERF R Y

5 (ID_TBL & 471D P ki

6 [IDLOC_HIS S4rID B R kA

7 \IDTRACE_HIS 4D 7R ki

8 |IDTRACE_TBL %4 ID P wATEE

9 |LOC_MST TEF - B AATA
10 |ROUTE_MST 7_% |ID ROUTE FLOW

11 [TRX_MST "i%zﬁ’%%a,’&%z"*’x%?%‘




Car Parking Control System Table

No Table Name Description
1 |PARKLOT_MST CEE N
2 |PARKLOT_TBL T

4.6.2 ACTION_TBL

ACTION_TBL & & B %43 # 2 B ¥ v idl > Flot 5 -
Location F'ﬁ W E TR B G LEER S .
No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE SETH{BFR
2 |ACTION_ID |VARCHAR2 4
3 |[LOC ID VARCHAR?2 10 (hadly-1
4 |MSG VARCHARZ |! 64 4,
5 [EMAIL VARCHAR?Z2 64 [CRT
6 |[PHONE VARCHAR?2 64 [CRT
7 [ETC VARCHAR?2 64 [CRTFa
8 |[DESC1 VARCHAR?2 64 Table z_& P
4.6.3 EMS_HIS
EMS_HIS R e dr3 B ¥ L > Flpt 2 F A3 § S &5 5 Bgre 1y
i% i EMS Message Format #-2 % % &> Table -
No Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE SEFHL BRER
2 |[EMSDATETIME |DATE KA g S =
3 [TRX_ID VARCHAR?2 10 g4 4 ID
4 |SERV_ID VARCHAR?2 10 & 4% PRF% 1D
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5 |[LOC_ID VARCHAR?Z2 10 K >0 e R ]

6 |IDADDR VARCHAR?Z2 20 k4w 24 ID

7 |IDNAME VARCHAR?2 20 474 ID LA
8 |[ENABLE_FLG [VARCHAR2 1 2 FE 5%

9 [EMSMSG VARCHAR2 | 128 o R

10 DESC1 VARCHAR?2 64 Table z_& 3. p

4.6.4 ID_FUNC_MST

ID_FUNC_MST £ % & # it &fifh* Tt

No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE SETH{BFR
2 |[FUNC_ID VARCHAR?2 4 P |# s ID
3 [FUNC_NAME (VARCHAR2 64 oAy A
4 |DESC1 VARCHAR?2 64 Table = & P

4.6.5 ID_FUNC_TBL

ID_ FUNC_TBL £ 4z # i F 7Rt ID I @ * 2k ¥ & F 5 @& % pF

B o

No | Field Name Data Type | Length | Key Description

1 |UPDATETIME |DATE ST BERF

2 |[FUNC_ID VARCHAR?2 4 P |4 ID

3 |[FUNC_STATUS |VARCHAR?2 4 P g R

4 |IDADDR VARCHAR?2 20 P |&4&i* ID

5 |START_TM DATE LEF R B AR

6 [END_TM DATE LEF R R AP

7 |DESC1 VARCHAR2 | 64 Table % & #.p

46




4.6.6 ID_TBL

ID TBL 8 % 4%p # ID @ * =% ¢ i o

No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE ST BRERF
2 |(IDADDR VARCHAR?2 20 P |%4ID
3 |IDNAME VARCHAR?2 20 &4 ID A
4 |LOC_ID VARCHAR?2 10 -t A |
5 |STATUS VARCHAR2 | 10 45 1D SRk i
6 |DESC1 VARCHAR?2 | 64 Table % & #.p

4.6.7 IDLOC_HIS

IDLOC_HIS & %4 ID #dfa s # A7 3 &inde > &5 fp5

ID i it § 2o b o

No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE SETH{BFR
2 |IDADDR VARCHAR?2 20 P |%&4ID
3 |[IDNAME VARCHAR?2 20 L4 ID L
4 |ILOC_ID VARCHAR?2 10 fd Y 28
5 |[DESC1 VARCHAR?2 64 Table = & P

4.6.8 IDTRACE_HIS

IDTRACE_HIS § % &kt it ¥ inAz™ » ID chi7 [Sga /o 88 & * ch

ROUTE ~ STEP ~ FUNCTION /s & -

No Field Name

Data Type

Length

Key

Description

1 |[UPDATETIME

DATE

EHFTHR{FFR
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2 |IDADDR VARCHAR?2 20 P |%4%ID

3 |ROUTE_ID VARCHAR?Z2 10 P |%4x ROUTEID
4 |LOC_ID VARCHAR?2 10 P |4kt * 2}

5 |STEP_ID VARCHAR?Z2 10 f &% 2 1D

6 [FUNC_ID VARCHAR?Z2 4 # e ID

7 |DESC1 VARCHAR?2 64 Table z_& . p

4.6.9 IDTRACE_TBL

IDTRACE_TBL # %4t % /ndz™ » ID enf7 ST & * 0
ROUTE-STEP %4k I ® ¢ L (74T - BT 1D > {3 AR ] R o

No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE SETH{BER
2 (IDADDR VARCHAR2 20 P |%&4ID
3 |ROUTE_ID VARCHAR?2 10 P |%4 ROUTEID
4 |ILOC_ID VARCHARZ 10 P |&4xi®* =%

5 |CUR_STEP_ID |VARCHAR?2 10 P |k&p w43 ID
6 [NXT_STEP_ID [VARCHAR2 10 4T - BHAID
7 |DESC1 VARCHAR?2 64 Table z_& Fp

4.6.10 LOC_MST

LOC_MST H e 4iz8 TME R > £ TAEZEERY 27048 o

No | Field Name Data Type | Length | Key Description

1 |UPDATETIME |DATE ST BRERF

2 [LOC_ID VARCHAR?2 10 P |eékig =}

3 |[LOC_NAME |VARCHAR2 64 TR LR

4 |STATUS VARCHAR2 | 10 e gk g Rk R

5 |ROUTE_ID VARCHAR?2 10 % 4ki¢ * ROUTEID
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32

6 |DESC1 VARCHAR?2 64 Table &_3& . P
4.6.11 ROUTE_MST
ROUTE_MST A_% & 33 417n 429 3 -
No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE ST BERF
2 |[ROUTE_ID VARCHAR?2 10 P |%4&i# * ROUTEID
3 |STEP_ID VARCHAR?2 10 P |k &% 31D
4 |LOC_ID VARCHAR?2 10 P |&4rid* =%
5 |[FUNC_ID VARCHAR?2 4 P |#ic ID
6 [ENABLE_FLG [VARCHAR2 A_F R
7 |DESC1 VARCHAR?2 64 Table z_& . p

4.6.12 TRX_MST

TRX_MST &_% 4%k sL#71& * o3 Transaction F 3 &2 i& * % °

No | Field Name Data Type | Length | Key Description

1 |UPDATETIME |DATE SETH{BFR

2 TRX_ID VARCHAR?2 10 P |24k * TRXID

3 [TRX_DESC VARCHAR?2 10 faxid * TRX 43 it

4 TRX_OWNER |VARCHAR2 10 fgrig* TRX & * K

4.6.13 PARKLOT_MST

PARKLOT MST ¥ 2 & 28 Fp 28 =% %k T 8 &k

No

Field Name

Data Type

Length

Key

Description

1

UPDATETIME

DATE

EEFTH{HFR
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2 |IDADDR VARCHAR?2 20 k47 ID

3 |[LOC_ID VARCHAR?Z2 10 KR = §

4 |PARTLOT VARCHAR? 10 KRt ]

5 |START_TM DATE wIF O B
6 [END_TM DATE wFER R AR
7 [ENABLE_FLG |[VARCHAR?Z2 1 AF

8 |DESC1 VARCHAR?2 64 Table z_& . p

4.6.14 PARKLOT_TBL

PARKLOT TBL #_ %4k 2 3-p w0 ind ko

No | Field Name Data Type | Length | Key Description
1 |UPDATETIME |DATE SETH{BER
2 |(IDADDR VARCHAR2 20 & 4% 1D
3 [LOC_ID VARCHAR?2 10 & 28
4 |PARTLOT VARCHARZ 10 Rdkied x ¥
5 |START_TM DATE i BB AP
6 [END_TM DATE AR
7 |ACTION_ID |VARCHAR2 4 B iR P B
8 |[DESC1 VARCHAR?2 64 Table z_& Fp

4.7 Transaction Design

4.7.1 Transaction Index

IDIF = IDCT

No

Message ID

Description

IFCTO01

IDIF % ig % i 3R 2




IFCT002 IDIF =% 47 &

3 |IFCT003 ID z2p /B~ s /i it 32
No Message ID Description

1 [EMS001 LA 3

IDCT =>» Park Center

No Message ID Description

1 |PKCTO001 Park ID 3z

2 |PKCTO002 Park ID i+ ¥ % i
4.7.2 IFCTOO01

IFCTO01 €4 IDIF % IDCTM4R:p, % % i (Online/Offline) -

DESC

64

Send
No |Field Name Length Format Description
1 |TrxID 8~ |IECT00L~ /-
2 |TimeStamp 14 {?‘yyyymmddhhmmss PR
3 |LocationID 0 | =% ID
4 |Status 10
5

Online/Offline L

No |Field Name Length [Format Description
1 (TrxID 8 IFCTO001

2 [TimeStamp 14 lyyyymmddhhmmss | ¥

3 |ServicelD 10 PR3 1D

4 |RtnCode 4 10000 Return Code
5 |[DESC 64 His Fa
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4.7.3 IFCT0O02

IFCT002 £_d IDIF v IDCT & Rizdpi=% IDwaR =¥ L4 o
Send
No |Field Name Length |Format Description
1 |TrxID 8 |IFCT002
2 |TimeStamp 14 lyyyymmddhhmmss |
3 |LocationID 10 =% ID
4 |DESC 64 H @ F
Reply
No |Field Name Length |Format Description
1 |TrxID 8 |IFCT002
2 [TimeStamp 14 |yyyymmddhhmmss [P fF
3 |ServicelD 10 FRF% 1D
4 |LocationName | 10 Location % -
5 |RtnCode 4 - 10000 Return Code
6 |DESC 64 His F
4.7.4 IFCTO03

IFCTO03 £ d IDIF w IDCT & f3xrp -~

A S R

Send
No |Field Name Length |Format Description
1 |TrxID 8 |IFCT003
2 [TimeStamp 14 lyyyymmddhhmmss | fF
3 |LocationIlD 10 =% ID
4 |IDAddr 20 ID
5 |IDName 20 D &4
6 |FUNC 20 |REG REG : zxp
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UnREG UnREG : B~jj z1p
LocChange LocChange : i~ % % it
7 |DESC 64 His T
Ry
No |Field Name Length [Format Description
TrxID 8 |IFCT003
TimeStamp 14 lyyyymmddhhmmss | &
ServicelD 10 PR3 1D
REG REG : :zp
4 [FUNC 20 |UnREG UnREG : B~jj z1p
LocChange LocChange : = ¥ % it
5 |RtnCode 4 0000 Return Code

4.7.5 EMS001

A5 EBETE =
| n
y : "
& e
. —— - T
¥ | 1] = - o 5 .
] T W
- !i ol Whadkh Y
:‘ o | - e ]
}

EMS001 €4 =ik Sgf e E X > Pzt esrB ¥l o

Send
No |Field Name Length [Format Description
1 [TrxID 8 |EMS001
2 [TimeStamp 14 lyyyymmddhhmmss | ¥
3 |[EMSTrxID 8 #24 R % 2 TrxiD
4 |ServicelD 10 JRF% 1D
5 |LocationID 10 =% ID
6 (IDAddr 20 ID
7 |IDName 20 ID &
8 |DESC 64 His F
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4.7.6 PKCTO001

PKCTO0L £_% IDCT 43| ID 3P AP gt A % 2 28 Tl
¥ % Park Center » d Park Center & {7 i #2474 o

Send
No |Field Name Length |Format Description
1 (TrxID 8 |PKCTO01
2 |TimeStamp 14 lyyyymmddhhmmss |
3 |ServicelD 10 PRF% 1D
4 |LocationIlD 10 =% ID
5 |IDAddr 20 ID
6 |IDName 20 ID &4
7 |CurSteplD 10 p 4 2% 1D
8 |NxtSteplD 10 - BHAID
9 |DESC 64 His F

4.7.7 PKCTO002

PKCTO002 #_% IDCT 4= 3] ID = % % 1t p5 > ¢ #-F 304 ix & Park Center
EEFHm {ATEF o

Send
No |Field Name Length |Format Description
1 TrxID 8 |PKCTO002
2 |TimeStamp 14 lyyyymmddhhmmss |
3 |ServicelD 10 PRF% 1D
4 |LocationIlD 10 =% ID
5 |IDAddr 20 ID
6 |[IDName 20 ID & #
7 |DESC 64 His F
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