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ABSTRACT

XML is being used to describe components and applications in a vendor and language neutral. Therefore it
already has a role in distributed system. XML is also being used as a data interchange format between
components and applications in loosely coupled large-scale application. Until now, policy is described for specific
applications and devices. Its use has been very limited. In current network management system, we can only
invoke predefined operations and actions using policy-based network management. The main motivation for the
recent interests in policy-based networks is to support dynamic adaptability of behavior by changing policy
without recoding or stopping system. For these reasons we present the use of the XML for describing the policy
and PIB(Policy Information Base) in COPS-PR. It improves flexibility and interoperability among heterogeneous
network systems. It also can add new functionality into network components. In this paper, we propose a

dynamically extensible network management architecture using XML-based PIB.
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mappingS BoF gl

atrribute &

E 1. Model-level Mapping #3}+ 213

// SMIE o]&3 MIB9| ¢

sysDescr OBJECT-TYPE

SYNTAX DisplayString (SIZE(0..255))
ACCESS read-only

STATUS mandatory

"a textual...” := { system 1}

//DTDE o]&ste] watd XML F-A
<system oid = 1.3.6.1.2.1.1">

<sysDescr oid =" 1.36.1.2.1.1.1"
SYNTAX="DisplayString” ACCESS = "read
-only” STATUS="mandatory”>
</sysDescr></system>

//DTDE o|&3led XML 7]dke] MIB A9
<!Element sysDescr #PCDATA>

<IATTLIST sysDescr oid CDATA
#REQUIRED SYNTAX CDATA
#REQUIRED ACCESS CDATA
#REQUIRED STATUS CDATA
#REQUIRED>

o]
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3 2. Metamodel-level mapping

// SMI%E o|43 MIB2| %2

sysDescr OBJECT-TYPE

SYNTAX DisplayString (SIZE(0..255))
ACCESS read-only
STATUS mandatory
"a textual...”

2= { system 1}
//DTDE o]&ste} wighel XML £+
<mibs name="system” oid ="1.3.6.1.1">
0id="1.3.6.1.1.1"

access="read-only” status="mandatory”>

<objects name="sysDescr”

<syntax>DisplayString</syntax>>
<description>......</description>>
</objects></mibs>

//DTD% ol§3te] XML 7[¥ke] MIB %9
<IELEMENT mibs objects*>
<!ELEMENT
status, description)>

<JATTLIST objects oid CDATA #REQUIRED
access CDATA #REQUIRED

status CDATA #REQUIRED>

<IELEMENT syntax #PCDATA>
</ELEMENT description #PCDATA>
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ZHE GE8y AHGRE A9 £ 2k, 23]
59 71eg s

XML719F dERAGAE AF JHeae] E42 4
g 78 7 dE HEE FEse AAskn
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ANBAG R M2 A HHY JREE *
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PDP(Policy Decision Point)¥ H&x<l A7k
UEHZ #e] T2 HAFUEZ shtolt) o]
ZUEE  AYEJdAHolH, AAMY g
COPS-PR ZE&x T4 glth
HAAER~HolH= 3lo] #Hd g riue]2 |
o] Ao R widsh= V|%s sy zZ HA
of Wik FEA FAE A ZAR TIE" A
&l @F wAAE dejald A BUA dg.
A Zhzte] PEPEOIA geke A Hd
3= 9ge Fg%tt COPS-PR &2 PEP
A 2d COPS-PR WAAE wHEAY PEPEZS-
B HwARE o} 1 HAAE Bilste 9gg §
t}. PEP(Policy Enforcement Point) F3F &4
< AAZE MEY= B FRE sk HE
dE F shyolny, COPS-PR REE, ZglojdEsl
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o

O
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£3, COPS-PR @& 851 PIB AEEHE
gretal Qith
COPS-PR ®E& PDPY COPS-PR ZE3 2
& 7%5E FYE, FeleRlEdEE AR O
2x5% 713 ZeloldEE Alojsitt. COPS-PR &
=8 7 COPS-PR ETolEZ Aojzih
PIB AEZ#E PEPS XML 7jite] PIB2 PRI
Z F7RAd s V1Es s, =%
PIBol M2 PRCE F7ete 71%g st
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V. XML Zigtel M3y eZ813 PIB(Policy
Information Base)

4.1 XML 7l M2 =3
2 midde 48 v 98 XML ALg
S Algkstsirh

E 8 XML ~A7|u}Z o]&3} w@lZelo| o

<?xml version="1.0" encoding="UTF-8"7>
<xs:schema xmlns:xs="http://www.w3.org/20
01/XMLSchema” elementFormDefault="qualifi
ed”™>

<xs'element name="message_template”>
<xs:complexType>

<xs!sequence>

<xs-element ref="people”/>

<xs'element ref="operation”/>

<xs:element ref="start_time"/>

<xs'element ref="end_time"/>

<xs'element ref="where”/>

</xsisequence>>

</xs:complexType>

</xs'element>

<xs:element name="operation” type="xs:string"/>
<xs-element name="people” type="xs:string”/>
<xs:element name="start_time” type="xs:time"/>
<xs'‘element name="end_time” type="xs:time"/>
<xs'element name="where” type="xs:string"/>

</xs:schema>
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g o o ‘%% S o] &3t HA A4
: ML Schema$ ©]&3}e]

RE Y B 1%_— wojFa )
B XML 27)9hs ol g Qe dguEs
o

1) people : guk¥ oz 2AQIAE 7]&3tch
2) operation @ ZAFE A oW L g
AJAE Tledrh

3) start_time

Ei3=s
4) end_time : 2L Ele AIHE 7|ESoh
5) where @ A& 3= AAE 7iedch

7} JdajHEl= #AE] Tugl Ai eRAEE
zHEska ok

E 4. Q&3S o183l Vedt A

<?xml version="1.0" encoding="UTF-8"?>
<message_template xmlns:xsi="http://www.
w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemalocation="C\XMLP

olicyBasedSystem\policschema.xsd">
<people>administrator</people>
<operation>Internet</operation>
<start_time>08:00</start_time>
<end_time>17:00</end_time
<where>every<where></message_template>
T 4% 9o WEAS 0w 54 4R 7|
Sl Qe el oju= gt g,
spelab B Aaeld 23 = gleH
AAIZHOS00 ~ 17:0005¢H QUEMS

Qurt”

iy
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4.2 XMLE At8% PIB i3

upe} gro] B m=Eolde XML 7]
ule] PIBE A]--g-o}ﬂ o B =Fella SPPI 7]
de] PIBE XML 7|wke} PIB=

el @ Z B (Metamodel -level) |

S
B3] s
g st A}
sl st viEhwa Wy e el o
e et 7:}01 st @ stel DTDE Aelet
o S Pl 85 el of L2 PIB
| zq%;\];ﬂ o PIBol Aol@ M4 thal Uk
Q AREE Assel Felsbl ek Qw
PIBE: SPPIE ol§3iel 7|%5le] girh SPPL=

ik
LR
\g=2
H

Q.
i

RFC 3159[13]°1 #Hel=lej glow PIBE Aols}
7] 918 FE2 diojy EQ] R FRAE Aosta
=g

= 5 PIBY 2% Aoslr] $13t DTD

<?xml version="1.0" encoding="UTF-8"7>
<IELEMENT PIB (Tables+)>
<IATTLIST PIB oid CDATA #FIXED
"1.36.1"><!ELEMENT Tables (Entrys)>
<IATTLIST Tables name CDATA #REQUIRED

oid CDATA #REQUIRED

method CDATA #REQUIRED>
<IELEMENT Entrys (Prid+)>
<IATTLIST Entrys name CDATA #REQUIRED

oid CDATA #REQUIRED>

<JELEMENT Prid (Objects+)>
<IATTLIST Prid SYNTAX CDATA #REQUIRED
ACCESSMODE CDATA #REQUIRED

index CDATA #REQUIRED

oid CDATA #REQUIRED>
IELEMENT Objects #PCDATA)>
<IATTLIST Objects
name CDATA #REQUIRED
SYNTAX CDATA #REQUIRED
ACCESSMODE CDATA #REQUIRED
oid CDATA #REQUIRED>
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E 6. DIDE o83 #2J3t PIB

<?xml version="1.0" encoding="UTF-8"7>
<IDOCTYPE PIB SYSTEM "pib.dtd">
<PIB 0id="1.3.6.1">

<Tables name="ipv4PriorityTable” oid="1.3.6.1.1"
method ="priorityClass”>

<Entrys name ="Ipv4Priority” oid ="1.36.1.1.1">
<Prid SYNTAX="Unsigned32” ACCESSMODE
="read-write” index= "1" 0id="1.36.1.1.1.1">
<Objects name="Sourcelp” SYNTAX="IpAddress”
ACCESS MODE="read-write” 0id="1.36.1.1.1.2">
163.180.118.99</Objects>

<Ohjects name="ScurcelViask” SYNTAX="TpAddress”
ACCESS MODE="read-write” 0id="1.36.1.1.1.3">
255.255.255.0</0Objects><Objects
name="SourcePort”  SYNTAX="Integer32" ACCESS
MODE="read-write” 0id="1.3.6.1.1.1.4">80</Chjects>
<Objects name="Destinationlp” SYNTAX="IpAd
dress” ACCESS MODE="read-write” oid="1.36.1.
1.1.5">2565.255.256.256</Objects >

<Objects narme="DestinationMask” SYNTAX="IpA
ddress” ACCESS MODE="read-write"" 0id="1.36.1.
1.1.6">256.256.256.256</Objects >

<Objects name="DestinationPort” SYNTAX="Inte
erd2’ ACCESS MODE="read-write” o0id="1.36.1
1.1.7>0</Objects>
</Prid></Entrys></Tables></PIB>
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