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Cooperative Interface for Network Accessible Device

Yutaka Kidawara "!,Shunsuke Shinomiya ™" 2 Seiji Tsuchiike 2,
Shin-ichi Nagawaga ™"

With the next generation IPv6 Internet that provides a large number of IP addresses, various
devices are expected to gain network connectivity; thus, it is becoming important to develop
network device management technologies. The cooperative interface functionality, is being
developed to harmonize the devices on the net by describing their specifications. In order to
realize the interface, we designed structured description method using XML, and its basic concept

and specifications are detailed in this paper.
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<?xml version ="1.0" encoding="UTF-8' ?>
<!--DTD for NAD Ver. 0.01-->

<|--ROOT TAG NAD-->
<IELEMENT NAD (DeviceName DeviceType , Note
InputOutputElement+ , FunctionElement , NAD? )>

<IELEMENT DeviceName (#PCDATA )>

<IELEMENT DeviceType (#PCDATA )>

<IELEMENT Note (#PCDATA )>

<l--InputOutputElement TAG-->
<I[ELEMENT InputOutputElement
ElementName )*>

<IELEMENT NetworkConnection (ConnectionType , AccessibleDevice ,
AccesibleUser )>

<IELEMENT ConnectionType (#PCDATA )>

<IELEMENT AccessibleDevice (#PCDATA )>

<IATTLIST AccessibleDevice e-dtype NMTOKEN #FIXED 'uri' >
<IELEMENT AccesibleUser (#PCDATA )>

<IELEMENT ElementName (#PCDATA )>

(NetworkConnection

<!l--FunctionElement TAG-->

<IELEMENT FunctionElement (Function+ )>
<!l--Function TAG-->

<IELEMENT Function (FunctionName , NADData+ )>
<IELEMENT FunctionName (#PCDATA )>
<I--NADData TAG-->

<I[ELEMENT NADData (DataName , Note , DataType , DataSize ,
DataNumber )*>

<IELEMENT DataType (#PCDATA )>

<IELEMENT DataSize (#PCDATA )>

<IELEMENT DataNumber (#PCDATA )>
<IELEMENT DataName (#PCDATA )>

4 NAD @ DTD

5.2 XML T &dd
B> DTD Z T, NAD Ofiz >\ CEtiR4
D LENARE L 70D, RENTIL, Fhox 23524 L7~ Camera
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<?xml version ="1.0"?>
<IDOCTYPE NAD SYSTEM "file:///D:/Home/kotaro/Xml/NAD.dtd">
<NAD>

<l-- (DeviceName , DeviceType , Note , InputOutputElement+ ,
FunctionElement , NAD? )-->
<DeviceName>Camera Car NAD</DeviceName>
<DeviceType>INPUT_OUTPUT</DeviceType>
<Note>IP ControlCar Attached Camera</Note>
<InputOutputElement>

<!-- INPUT CONNECTION TO DRIVE
(NetworkConnection , ElementName )*-->

<NetworkConnection><!-- (ConnectionType , AccessibleDevice
AccesibleUser )-->
<ConnectionType>INPUT</ConnectionType>
<AccessibleDevice>http://controller1.tky.apii.net</AccessibleDevice>
<AccesibleUser>USER1</AccesibleUser>
</NetworkConnection>
<ElementName>CarControlCommand</ElementName>
</InputOutputElement>
<InputOutputElement>

<l-- OUTPUT CONNECTION TO DISPLAY

(NetworkConnection , ElementName )*-->
<NetworkConnection><!-- (ConnectionType , AccessibleDevice
AccesibleUser )-->
<ConnectionType>OUTPUT</ConnectionType>
<AccessibleDevice>http://controller1.tky.apii.net</AccessibleDevice>
<AccesibleUser>ANY</AccesibleUser>
</NetworkConnection>
<ElementName>DISPLAY CAMERA IMAGE</ElementName>
</InputOutputElement>

<FunctionElement><!-- (Function+ )-->
<Function><!-- (FunctionName , NADData+ )-->
<FunctionName>Network Control Car</FunctionName>

<NADData><!-- (DataName , DataType , DataSize , DataNumber )*-->
<DataName>RunDirection</DataName>
<DataType>Float</DataType>

<DataSize>4Byte</DataSize>

<DataNumber>1</DataNumber>

</NADData>

<NADData><!-- (DataName , DataType , DataSize , DataNumber )*-->
<DataName>Speed Control</DataName>
<DataType>Float</DataType>

<DataSize>4Byte</DataSize>

<DataNumber>1</DataNumber>

</NADData>

<NADData><!-- (DataName , DataType , DataSize , DataNumber )*-->
<DataName>Steering Angle</DataName>
<DataType>Float</DataType>

<DataSize>4Byte</DataSize>

<DataNumber>1</DataNumber>

</NADData>

</Function>
<Function><!-- (FunctionName , NADData+ )-->
<FunctionName>Show Front</FunctionName>

<NADData><!-- (DataName , DataType , DataSize , DataNumber )*-->
<DataName>Set Resolution of Image</DataName>
<Note>Resolution Parameter width*hight</Note>
<DataType>String</DataType>

<DataSize>16byte</DataSize>

<DataNumber>1</DataNumber>

</NADData>

<NADData><!-- (DataName , DataType , DataSize , DataNumber )*-->
<DataName>Set Frame Rate of Image</DataName>
<Note>Resolution Parameter 1-30(frames/sec)</Note>
<DataType>String</DataType>

<DataSize>16byte</DataSize>

<DataNumber>1</DataNumber>

</NADData>

<NADData><!-- (DataName , DataType , DataSize , DataNumber )*-->
<DataName>Switch</DataName>

<Note>Switch Parameter 1:0n,0:0ff</Note>
<DataType>Integer</DataType>

<DataSize>2Byte</DataSize>

<DataNumber>1</DataNumber>

</NADData>

</Function>
</FunctionElement>
<NAD>EMPTY</NAD>

</NAD>

[X| 5 Camera Car NAD DN ATk

ZOEH 7 XML Bk EATH 2 & T, 731 ADKE
%@5&:7@5’53“6: EBRHKRD. FlZIE, T NAD
B LT, T35 ZAA4R0F OFHEE I 7oA,
DeviceName # 7'=° DeviceType # 7 Z##E+ T &

F72, A OERZ S L2V EA 1203, InputOutput
X 7O TFALIZ$H D NetworkConnection % 27 Z it L
T, REREFRETFICAND Z LK.

DFED, XML OX—V¥EEZFSZ LT, LED
B2 2 E e L 2D, Z o Sk
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53XSLIZ&B1—HAM U E—TI1—RADEE

BT, XML (X% NAD @bl STk~
72. XML D D1, NAD &Iz Ho>nWTitikEn
TWHLDOTHY, TN ADKEI AT D Z &M
Hk2. T, REfRNTTH70 7T ML > T
XML D /3= 2025 O H ) & BRI LB 5 2 & 3
Hk223, ZOFEE2a2—FICRR LY, =—FR
BET 2720 DOFWMERET 5010, Dxbhb
W< WD ER-STNS.

2—H 28 NAD OFEZEE L & 5 & T 28485,
BEZAT O 6, BEERAFMT 256120%, @MY
A =T 2= ANRNEL B, XML 1L, XSL %
HANDZETXMLT =0, 22— A v F—T = —
AEWRET DL ENAREL D, DFE Y, TARAARAD
FRAE A X AFXx—~ & LT XML TR Z1T2I1E, £

OFEREZICLTEN L=, X —T =2 — 2 %
XSL #HWAZ L CERGITHET L Z k5.

HlE LT, 5 T/r L7= Camera Car NAD ® XML
FRImOFID, AMOERELEL T 52 —FICx L
T HTML 77 oW HIC A EREH 1325 XSL &
B 6 1R 3k, TOMAREER 7 ICHATS.
Z o, FIAEZEHMNZ O Camera Car NAD (2% L T
IS 5T 2 EMBEPEL O & LIZBAICHER
THZEEBEELTND
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<?xml version="1.0" encoding="Shift_JIS"?>
<xsl:stylesheet xmins:xs|="http://www.w3.org/1999/XSL/Transform"
version="1.0">

<xsl:output method="html" indent="yes"/>
<xsl:strip-space elements="*"/>

<xsl:template match="/">

<HTML>

<HEAD>

<TITLE>NAD AT — 2 <[TITLE>

</HEAD>

<BODY>

<p><font size="+4">NADIA #§fik : A 7)1 Hi</font></p>
<TABLE BORDER="1">

<TR>
<td > At J14,</td>
<td > A )@ PE</td>
<td >HEfE r[HET /A A</td>
<td >Hzfi AT HE- — P </td>
</TR>
<xsl:for-each select="/NAD/InputOutputElement">
<tr>
<td><xsl:value-of select="ElementName"/></td>
<td><xsl:value-of select="NetworkConnection/ConnectionType"/></td>
<td><xsl:value-of  select="NetworkConnection/AccessibleDevice
"[></td>
<td><xsl:value-of
"[></td>
</tr>

select="NetworkConnection/AccesibleUser

</xsl:for-each>
</TABLE>
</BODY>
</HTML>
</xsl:template>
</xsl:stylesheet>

6 AHOEHRFTIN XSL

8086 (A NADAEH T~ 5 [=)
o a & = e

RS 1 L T w=—b i AFUZE k-
LY e/ Mlacalhost/Yalumes FPEGAE20Hame Aharme ABIEEA/2001 .11 B 20MBLEREE: XML/ TEST2 HTM &

@ raLmizimrna~t @nacozgen @ owde @ HTOE S Mooan veb b S SNt ik 3D
<l

JNADIA#ERL : AHIEHR

&

e

Adih® AHAREY EEARET /A R AT RE L —
CarControlCommand INPUT http://controller1.tky.apii.net USERT
DISPLAY CAMERA IMAGE QUTPUT  |http://controller].tky.apii.net ANY

B

E

griraeey

¥ Eew

Wiz Z

7HTML ~D )

6. NADIAIZHEITHHBARSI 2—T7—X

6.1 #14 NAD O il{F

NAD (%, B DT A 22 MBBbET, LV
B bo~EMAGbEINDS. Iz, FlE LT3
¥7-, Camera Car NAD i, ~— WP EEHRETSZ
ELHARETH DB — T, BOHIEHT A ARTarsZ
L DMIFFERIZESWTERIET 22 L bk D. oF
v, RF%EziIE Camera Car NAD 3 & HIZ K&
IS DOBEA NAD ODEFR L/ 5.

#i 21X, Camera Car NAD # —> D ¥R L T3
Driving Camera Car NAD D14t % % % % . Camera Car
NAD % kFRERIICHAET DA, B A T oM %

0 530

FELHT Ry N —JERARRRT A AT LA L, &
DRATT YV 7 fEE—2OHNEHIET 57 /514 A
WL IRD. 22T, AT TV ITROTNA AL
*‘y RN — 7B L CRRTHT NA AL LTUT
BHEFFOTANAAEHETS.

Network Display NAD

> InputNAD & L T OME % F5o>

> ATVEIEWAGA N Y — 4

> Hefse e DHKIE e L

- Steering Pedal NAD

> InputOutput NAD & L COME &>

> HWHEERAT TV TAET 7RANY
JVDOBAE

> ANMEE, AT TV THET AR
ENDAr—1 v Tl

B 25D FT A A %Rk O Camera Car NAD
LB ADES DT, 2—VFREHETX 5 Driving
Camera Car NAD ##C& 5. ZOMEX %X 81
IR

Driving Camera Car NAD

v

Camera Car NAD

Network Display NAD

‘ Output Element )-—

Input Element

‘ Input Element

Steering Pedal NAD

Output Element L >

Input Element

8Driving Camera Car NAD O &K

Z DX D AT, FhEho NAD (BT Rk
WZESWTIThbiLad. 2%, NAD IRk s ni-1F
WEHNT, 2y hT—=7F 4 ZOHFED NAD
DAIE I EFHEODT T, BT CTH LWV
BREZ (T H 322 &C, HLWERRIERETHIE (F—1
VYo 2) THZENAREL R D.

6.2 #%% NAD 1% a4

NAD 1%, Xy FU—77 LIZHFET LT A ZTh
D, TNLEBEMAG LT TEESES Z L N AHE
LD ENLOT AL A, BEHRAZRFHIIFR LT T
boTh, fHx ORMITMINICRR L Z VD 5.
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% 21X, AR Driving Camera Car NAD (23T
%, Steering & Pedal Z##EL T, T4 A7 L AT
DEBRE RN OEET 20D THD &V ) BEERTIE
FLThoTh, TNENOEITHREIZRZR AN
b5, ZOHE, FREho NAD 2B3MEx IZHW S
BLERCIE, T OFMDZIE, Driving Camera Car NAD
OEME L 72 0 BIREIZIE 72 7220 3EE D NAD 2%
FRam#E L CEE S 0WIEAICIE, NAD fiT%
DR ZRET 2HEND 5.

% 1%, Driving Camera Car NAD %\ T L —*%
EITFOBAINE, v¥al—va bbby T, &7
NAZADFEEY 2T 22 L2 ERINDHEAEL S
. DFEY, BEOT AL RAEFEHIET 5 EICB N
T, T3 A CHFNICENMES & 2 A3 T &
5.

7. BbHYIC

AFTIX, NADIA (2B MM A v % —7 = —
A a FHF B 100, FHEFLRIZ- DV Tk <72, NADIA
WZBWTIE, ZofEE FrEE2 KRBT 5729012 XML
ZHAVT NAD OF &9 5. NAD [FEAHIICH
HEDEBHZET, FrLWEA NAD 2T 52 &
MATRETH Y, XML 1Z# DM A2 RET 2720105
WRAZT—HThHDEEZD. BIEE, NAD O
BEFEDTHIZEEFE-oTWVDENR, 51%I1%, #4E NAD
OMAEDLEERIATH-OORBREEE F N A2 B
THI RV 2T ORBEEITO TV FETHD. £
LT, 25 a T, XML _— 2 DR CEA NAD
DA —HY o OERE BT,

F72, FO—F 7T, NAD O & h O ik s
Lzt g, Z0F A A Xk > THIHREA =2
CTUVICET AR B ARE L 2 D X O ITHEEET S T
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