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View

<I- -——>
<IELEMENT Interface>
<VATTLIST Interface

Name (#PCDATA) #REQUIRED
>

<I- -—>
<IELEMENT Common-memory (Area+)>
<IELEMENT Area (ltem+)>
<IATTLIST Area
No NMTOKEN #REQUIRED
>
<IELEMENT Item (Value)>
<IATTLIST Item
Offset NMTOKEN # REQUIRED
Type (WORD|BIT) # REQUIRED
Comment (#PCDATA)
>



<I- -—>
<IELEMENT Message (ltem+)>
<IATTLIST Message
TCD NMTOKEN #REQUIRED
>
<IELEMENT Item (Value?, Item?)>
<IATTLIST Item
Name (#PCDATA) #REQUIRED
Type (#PCDATA) #REQUIRED
Comment (#PCDATA)
>

<I- -—>
<IELEMENT Register(No, Type, )>
<IATTLIST Register
Name (#PCDATA) #REQUIRED
No NMTOKEN #REQUIRED
Type(WORD|BIT) #REQUIRED

<I- ( ) —->
<IELEMENT Device (Application-Interface?)>
<IATTLIST Device

Node-number NMTOKEN #REQUIRED
>

<IELEMENT Application-Interface (Name, Mapped-Interface)>
<IELEMENT Mapped-Interface (Mapped-Iltem)>
<IATTLIST Mapped-Interface
Name (#PCDATA) #REQUIRED
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<IELEMENT Mapped-Item(#CDATA)>
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Name (#PCDATA) #REQUIRED
>
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<IELEMENT Common-memory (Area+)>
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<IATTLIST Area
No NMTOKEN #REQUIRED
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<IELEMENT Item (Value)>
<IATTLIST Item
Offset NMTOKEN # REQUIRED
Type (WORD|BIT) # REQUIRED
Comment (#PCDATA)
>
(©)
<I- -—>
<IELEMENT Message (ltem+)>
<IATTLIST Message
TCD NMTOKEN #REQUIRED
>
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Public Function getData(ByRef vendor() As String, _
ByRef dataValSet() As Integer, _
ByRef tagNameSet() As String, _
ByRef tagNameNow() As String) As Integer
Dim rs As ADODB.Recordset
Dim num As Integer
Set rs = New ADODB.Recordset
rs.Open "FONS", cn, adOpenKeyset, adLockPessimistic, adCmdTable

num = 0

Do Until rs._EOF
“rs.Fields(" ").Value = rs._Fields(" ") .Value
vendor(num) = rs.Fields(" ") .Value
datavalSet(num) = rs.Fields(" ") .Value
tagNameSet(num) = rs.Fields(" ") .Value
tagNameNow(num) = rs.Fields(" ") .Value

rs.MoveNext
num = num + 1
Loop
rs.Close
Set rs = Nothing
getData = num
End Function

Web (SOAP) FonsMDBserver

Public Function getltemint(tagName As String) As Integer
Dim offset As Long
offset = queryOffset(tagName)
IT offset >= 0 Then
getltemint = shm_get_short(offset)
Else
getltemint = -1
End If
End Function

Public Function setltemlnt(tagName As String, value As Integer) As Integer
Dim offset As Long
offset = queryOffset(tagName)
IT offset >= 0 Then
shm_set_short offset, value
End If
setltemlnt = offset
End Function

Private Sub Class_Initialize()
Set xDoc = New MSXML.DOMDocument
xDoc.validateOnParse = False

XDoc.Load "c:¥FONS¥Profile¥ uni.xml*
"xDoc.async = False
"xDoc.Load "http://localhost/FONS/profile/ uni.xml"
shm_attach
End Sub

Web (SOAP) FInetDataServer




<?xml version="1.0" ?>
- <rdf:RDF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmIns:dev="http://jop.mstc.or.jp/fons/shema/memory'>
- <rdf:Description about="FL-net">
- <dev:Area No="2">

<dev:Iltem Offset="0" Type="WORD"™ COMMENT=" />
<dev:Iltem Offset="1" Type="WORD"™ COMMENT="' />
<dev:ltem Offset="2" Type="WORD"™ COMMENT=" />
<dev:Iltem Offset="3" Type="WORD"™ COMMENT=" />
<dev:Iltem Offset="4" Type="WORD"™ COMMENT="' />
<dev:ltem Offset="5" Type="WORD"™ COMMENT=" />
<dev:Iltem Offset="6" Type="WORD"™ COMMENT="' />
<dev:Iltem Offset="7" Type="WORD"™ COMMENT="' />
<dev:Iltem Offset="8" Type="WORD"™ COMMENT=" />
<dev:Iltem Offset="9" Type="WORD"™ COMMENT="' />
<dev:Iltem Offset="10" Type="WORD" COMMENT=" />
<dev:Iltem Offset="11" Type="WORD" COMMENT="' />

</dev:Area>
</rdf:Description>
</rdf:RDF>

<SCRIPT LANGUAGE="JavaScript'>
var Sc ; // SOAP
function OnLoad() {
Sc = new ActiveXObject("'"MSSOAP._SoapClient'™) ;
Sc.mssoapinit("'http://192.168.0.11/FONS/SOAPserver/FLnetDataServer .WSDL") ;
OnTimer(Q) ;

3
function OnTimer() {

// alert('"timer') ;
UpdateData(*'YOKOGAWA ') ;

UpdateData(" ") ;
UpdateData(" D
UpdateData(" ") ;
UpdateData(" ") ;
UpdateData("

setTimeout("OnTimer()": 1000) ;

function UpdateData(vendorName) {

if (document.forms[vendorName].elements["dispType'].-value == 0) {
document. forms[vendorName] .elements["now'] .value = String(now) ; //
} else {

document. forms[vendorName] .elements["now'] .value = selection + "(" + String(now) + ")"

}

function OnChanged(vendorName) {
if (confirm(vendorName + " ¥n ") == true) {
// alert(document. forms[vendorName].elements["tagName'] .value + =t +
document. forms[vendorName] .elements["value'] .value) ;
Sc.setltemInt(document.forms[vendorName].elements['"tagName'] .value,
Number (document.forms[vendorName] .elements[''value'] .value)) ;
}

}
</SCRIPT>

JavaScript SOAP

XML
FL-net
Web (SOAP) FLnetDataServer
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(DTD or XML Schema)

E— (XML) D S— (DTD)
*1
( )
FL-net
FL-net ( ;
- FL-net
FL-net PLC PLC .
FL-net PLC PLC CLonet

FL-net



b «—| C
........ >
I—
DTD
(name) (vendor)
PLC
(name)
10 16 (type)
(from)
(o)
(dataType)
1 (byte)
(word)
4 (long)

(bool)




(model)

“memory”
addr

(status)

(FL-net)

offset read write

(ADS-net)

(mode)

(vendor)

"addr”

(status)

(mode)

(FL-net)

(tcd)

(name)

(no)

read

(model)

(value)

write

(tag)



XSLT
XML

XSLT
XML

(JavaScript+DOM)

(JavaScript+DOM)

)

model-view.xsl
HTML XSLT HTML

nodes-view.xsl
HTML XSLT HTML

tool_vendor.hta
(JavaScript+DOM)

tool_node.hta

tool_memory.hta
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nodes-view.xsl

o —

e —
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/ tool_node.hta tool_memory.hta




XSLT model-view.xsl

Tr D REE FTW BRELANG U-LD ALTE
=z - = - @ [ & Qe GEbRcA @xo BB S
PELAD | F#836036%¥document¥ M3 TORBEHAATEWGHTE Y — A L0 ET I EER oml x| e
RE7TFAazr4AI
SYSMAC C81 ( http:/www.fa.omron.cojp/control’products/ple/ )
1 CIO 000000-614315 bool F v )LIOT T
1 CIO 0000-6143 word FrFLIOT ) F (D —K)
1 WER. 00000-51115 bool PIERHEEN L —
1 WER. 000-511 word FIERHREAIL, — (T —F)
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6GFLOPS, 700MIPS

Strong ARM Vs Super H
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PU
128 Bit “Emotion Engine”

System Clock Frequency 300 MHz

Cache Memory Instruction: 16K8, Data: 8KB + 16KB (ScrP)
Main Memory Direct Rambus (Direct RDRAM)

Memory Size 32MB

Memory Bus Bandwidth 32GB per Second

Co-processor FPU (Floating Point Unit)

Floating Point Multiply Accumulator X 1,

Floating Point Multiply Accumulator x 9,
Floating Point Divider x 3
Floating Point Performance 62 GFLOPS
D CG Geometric Transformation 66 Million Polygons per second
Compressed Image D
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FA)
150,000
120,000

128892

90,000

2000 /2010 2020 2030 2040 2050
AIZ)/(PA22) (PR32 (Fila2) (R2) (Ps2)
(%H19)

http:/Aww. city.yokohama lsyousi/mm/0zL html

3k

Imt-2000 ITS EC
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. 30 / 5 / ATM
80bps(16 /) etc
. (Ghs) . 1000><1000 Y2K
. (GB)
. (GIPS) . 30 / 2Mbps
* H . 0.1
. 300km/h . 1omy
Where are they? “Examples
7 THome/offie\. o Industry
rﬁ =tfahting ame machine| —— - =
alr-conditioner - o y i
= frigera;r‘= o] ] 3 ya :
=g 1 =] 1
7 Power line D x e Track
Bhone line/| ( VSC ETC)
T - ! ; = = ~Y2K
“Beyond the PC”
Hundreds of processors MATRIX
per person
Processors are
everywhere.
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(JOP: Japan Open FA Promotion Group)

FA

~IP FA
( (http:/Avww.mstc.or.jp)
IP, XML, JAVA FA
XML *ADS-net, FL-net HSE, IEEE1394, Bluetooth
35 36
1P XML Jop P FL-net ADS-net
XML
(100 Mbps -
IEEE1394 Bluetooth) FL-net ADS-net @ Entity
@ Node Router,
FL-net, ADS-net [ ‘ ‘ l ‘ Bridge
37 38
Web
CD/ \ IPXML,JAVA
° Q
O SAEEEEEE
8=z Pg |2
21332 —= s}
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XML

XML

<?xml version="1.0"?>
<IDOCTYPE SYSTEM
“weekly.dtd">

. ~Plug & Play SouaLs
. </< >1</> >
‘ << >> </ >
< > </ >
</ >
41 42
0 DTD (cont’d)

<IELEMENT Inerface>
<IATTLIST Interfa
Name (+PCDATA) #REQUIRED
&)
<IELEMENT Common-memory (Area+)>
<IELEMENT Area (Item+)>
<IATTLIST Area
No NMTOKEN #REQUIRED
<IELEMENT Item (Value)>
<IATTLIST tem
Offset NMTOKEN # REQUIRED
Type (WORDJBIT) # REQUIRED
Comment (/CDATA)

)

<IELEMENT Message (ltem+)>
<IATTLIST Message
TCD NMTOKEN {REQUIRED
<IELEMENT Item (Value?, ien?)>
<IATTLIST tem
Name (PCDATA) #REQUIRED
Type (PCDATA) #REQUIRED
Comment (4°CDATA)

—

<Interface name="Comman Memory” >
<Commonymemary>

<AreaNo=1>

<ltem Offset = 4 Type = WORD Comment = *..">

<irea>
<(Common-memory>
<lintertace>

<Inerface name=-Production-message” >

' Type=
WOR

<ltem Name = “Num” Type = “WORD" , Comment = *..." >
<fiem>

<Mlem>

< Message >

<intrtace>

< <nerface name="Analogregister” >

<IELEMENT Register(No, Type, >
<IATTLIST Register

Name (PCDATA) #REQUIRED
No NMTOKEN #REQUIRED
TYPUWORDIBIT) #REQUIRED

TType = WORDS

<intrtace>

> <Device Node number = 1>

an ¢
<IELEMENT Device (Applicatin-Inerface?)>
<IATTLIST Device

Node.number NMTOKEN #REQUIRED
> “<AreaNo=1> <ltam Offet=4>"
<IELEMENT Agplication-Interface (Name, Mappec-nteface)> <1 Mappecitem >
<IELEMENT Mappec-Interface (MappecItem)> <1 MappecInterface >
<IATTLIST Mappec-terface <1 Agpiication-Intrface >

Name (+PCDATA) #REQUIRED <IDevice>

<IELEMENT Mapped-ltem ({CDATA)>
<IATTLIST Mapped-lem
Name (‘PCDATA) #REQUIRED

43
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IP, XML, JAVA

XML

Pear To Pear Discovery

<y Local ! outside
<energy>3</energy> :
<xql>//name</xql> !
Jquery> ;
(energy - 2)

LY

<query>
<energy>1</energy>
<xql>/Iname</xql>

<lquery>
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“Iffather”
PRl — father
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Query

Requirement for Data

n XML)
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Trend of Open Standard at FA System
Organization of MSTC
Trend Of Open Standard a.t MSTC: Manufacturing Science and Technology Center
supported by
FA System MITI (The Ministry of International Trade and Industry) of Japan
Board of | | Head Office
Directors
«Japan FA Open Systems
Seiichi Shin Promotion Group(JOP)
Chairperson, TC on FA Open Network System *ISO/TC184 National Member Body
FA Open System Promotion Group(FAOP) .
Department of Information Physics & Computing *Inverse Manufacturing Forum
University of Tokyo *Friendly Network Robotics
shin@axis.t.u-tokyo.ac.jp
— IMS Promotion
Center
*Promotion of IMS-Program in Japan
1 2
Objectives of JOP Organization of JOP
JOP: Japan FA Open Systems Promotion Group
Plenary —‘ Open FA Vision TC (Technical Committee) ‘
Objectives Established in 1996 Meeting

To innovate manufacturing systems based on
rapidly  progressing information technology

Activities  Standardization (and Development) of :
(1)Distributed Manufacturing Architecture
(2)Open System Environment
(3)Open Communication Architecture
(4)Specifications for Open Controllers

etc.

—‘ Production System Modeling TC ‘

Steering ——

Committee
ADS-net

FL-net

—‘ Open Controllers TC ‘

Membership: about 70 -Users, Vendors,
Academics




Open Manufacturing System

Control Terminals
(PC) g /
PC Server Information & Control
e Networks

ADS-net, etc.

- —— | Control Networks
Comoners 11N TR
Controllers FL-net, etc.

o — .
fef

Devices DeviceNet, etc. N
(Sensors,Actuators)

Integration / Seamless

= T

(Hardware / Sofware)

Open Networks |

| Open Components | |

C/S vs ADS

ADS is a broadcast type.

(ADS : Autonomous Decentralized System)

CI/Sis a centralized tele-

communication type
(CIS: Client Server System)

Clients are strictly
controlled by a server.
A conversation must be
sustained between
clients and server to
maintain communicatiol

Address1
Address2
Address3

Server

Clients

Transmission node

Addressl  Adress2  Address3

Information can be exchanged with the server onl Information can be exchanged with anyone.
Load centralization to the server If anyone is down, the others remain unaffected.
No conversation can be held while the server is dpyn

6

Mechanism of ADS-net

Data Field | TCD | Data | 47

ransmitting datg Message Network
without being
conscious of
adistant party
Subsystem
Node
(PC,PLC)

Application
Program (All Client All Server)
Reception / no reception is determined by TCD.

All nodes function as a server and client.

TCD Transaction Code ( Identifier of data)
ADP : Autonomous Decentralization Protocol

Network Layer of ADS-net

l User

Application layer |General-purpos
protocol
Presentation layer smtp
ftp
telnet
Session layer
Transport layer TCP
Network layer P ‘
Data link layer 802.3 (CSMA/CD) |
Physical layer 802.3 10base5/(2)/T |

Concept of FL-net
Ethernet/UDP/IP pIC
~ DeFacto Standard in difice

~ hexpensive canmunication de vices
~ High spee d trans mission

10M, 100M& 1Gtps
~ Easyto develop by verda's

+ Ethernet
eFA Link Potocol
- Cydc transmission
~ Mes sage transmission
eGuarantee deteministic
respon<e time

PLC FA Cortroler

- Interface Interface
~ Aimed cyck time
vith 2-Atplus 2k word yd i data rosicaion I posicaion
not

Standardization

= DAIS (Data Acquisition from
Industrial System), Mfg DTF,
Object Managing Group

= ISO/FDIS 15745-4 (Open
systems application integration
frameworks - Part 4: reference
description for Ethernet based
control system)

10



Packaged subscription

Receiver can acquire data packaged for it without reconstruction of
senders Da'a iem

(reoelver *Eview)

(Sender H—4
Application I=—
.._ L3 A Ilcamn
—
Xﬁacﬂoﬂ
[Sender H— Receiver
|Application. - v Application

Int egrat on

Exparsion/Elimination Expansion/Elimination
Modification Subscribing the required | modification
data items

Object model of ADS-net

11
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FAOP

Japan FA Open Promotion Group(JOP)

FA Open Promotion Group(FAOP)

Technical Committee on Multimedia-based Remote-FA
Technical Committee on Integrated Manufacturing
Information

Technical Committee on Network Systems for Open-FA
Technical Committee on IEEE1394-based Device
Control

From Data Field to Web Service

13 14
- Standardization of XML for
From De Fact to Interoperability .
Manufacturing System
De Jure - De Fact - Interoperability
Developing an Infrastructure based on XML for
\ 1P, XML JAVA \ Exchanging and Sharing Data in Manufacturing
ﬂ: SEEEE System.
HEIHEHMIE
7 & Now on at http://www.mstc.or.jp
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1SO15745

ISO 15745

ISO 15745 FDIS/DIS

Industrial automation systems and integration —
Open systems application integration frameworks:
 Part 1: Generic reference description
 Part 2: Reference description for ISO 11898

based control systems
¢ Part 3: Reference description for EN 50170

and EN 50254 based control systems
e Part 4: Reference description for Ethernet based
control systems

IndUstrial Automation Systems and Integration

sc2
ts for
Manufacturing

g‘
glg |
‘g i

sc1
Phisical Device

4
Contorol Tndustial Data

scs
Architecture
Communivations &

Integration

R ——— w2
Frcgram echnica ez
G or arcntecture s Lbrary
Numercaly

Cantoroled Eqipment

Wadeling and
Architecture

WGz

EXPRSS Language

Froduct Modeling

Communication
ang

5 we12 wee
P LIS 52 Gommon Wanufacturing
Dt Wodeing for " o wed
Integration of Phisical Resource L Process s o Manufacturing
Devices oo Software andits

Quality Committee
Policy and Planining
Committee

st

JontWIG for
Electrical and
Electronic Appl. of

€p

Senvice Interface

Environment

Wes
Open Systems
Applcation
Frameworks

1ISO15745

1 profile contents
T

:
resonrce requirements >

Open systems application | Tntegration model ! Real world
integration framework (AIF) | and AIP Application system
rules : e ation mogdEpicsion ntegration equirerfnts
|
- | 15015745 H equipment
- parts 2,3, 4 H Resource
p |
etotogy | | | | _Profiles [
sperific ' CommNetw Profile]
TS015745 part 1 [ T H [] see
' Dence Profile stb system
1 LI 1 communication
Jecatic cameuts ' P— '
| Equipment Profile |
H H Resources
| |
: AlP :
| |
1
H Information
: Exchange Profile
H ATP
d

r
profile structure

1ISO15745

Profil —

Resource | Profile

: £ :

g
L

Integration mode!
trps

Madsling
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ISO

* FAOP MSTC

* FAOP MSTC
- XML

JEMA

(ADS-net)

* ADS-net
MSTC
- R3.0
Specifications for Autonomous Decentralized Protocol R.3.0

(MSTC/JOP 1101)

« [SO15745  Part4 Reference description for Ethernet-
based Control Systems

7 8
ADS-net
(Autonomous Decentralized Systems Concept)
TCD 4j }
v
a0 ma e
- TCD)
- TCD
NX: ADS-net
9 10
ADS-net ADS-net

$8d8%0

&
0 EXXXT ]
: mﬁ:
<

(10 8802:3)

) ]

-UDP/IP
= (1SO 8802-3) -Qos( )

11

12




ADS-net

]

JEM
- FA FL-net OPCN-
- FA FL-net OPCN-
- FA FL-net OPCN-
- FA FL-net OPCN-

1S015745
based Control Systems

(Japanese Industrial Standard)

FL-net

14
JEM 1479)
(FEM-TR213)
JEM 1480)
(JEM-TR214)

Part4 Reference description for Ethernet-

13

14

FL-net

» Ethemet (ISO 8802-3), UDP/ IP

" (10M, 100M & 16hps)

Application Layer User Application

)

/ = (1SO 8802-3)
« ) -UDP/IP

—

RUN/STOP

1.56ms
3.75ms/2node

» FA
7( / / ) " RUNISTOP (e.g. read memory) 0
»
- : 50ms/32 [Nodel |-
i ode 2
e 2 [ aebits/word] Common ode 3
» memory 0(1&4
_ / Node .~
Ethernet Media (ISO 8802-3
— =,
FL-net_ FL-net_
- :50ms 32 | ®
- 2k +2k o
(€]
: ) 500ms
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XML

* 1S0O15745

- UML
- XML
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12 1A

® FA FAIPA
www.iijnet.or.jp/fa-intranet/

® FA FAOP
www.mstc.or.jp/faop/

® ODVA ODVA-J
www.odva.astem.or.jp/

° JARA ORIN
www.jara.jp/ORiN/ORiIN.htm

® CC-Link CLPA
www.cc-link.org/

® JAVA IA
www.javacons.gr.jp/industry/

[ ) JEITA
www.jeita.or.jp/

° OPC OPC-J
www.microsoft.com/japan/partners/industry/opchome.htm

°
www.1.biz.biglobe.ne.jp/~profibus/

[ ) JEMA
www.jema-net.or.jp/Japanese/news/opcn/top-opcn.htm

°
www.fieldbus.org

® PSLX
www.pslx.org/

12 1A

XML
FAOP 1A
XML XML
13 XML XML 1A
XML
MSTC 1A
FAOP XML XML



OPC PSLX FAOP

WEB
1A
14 10 FAOP
FAOP

XML
XML

® XML

® XML

XML

XML

IBM

XML



XML

FAOP
1SO15745

FL-net

PLC
WG
XML
FA
bluetooth
RFID
ADS-net

WG
WG

XML

XML

IEEE802.11
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