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Abgract: Aiming at some limitations of traditiona network formal description languages,a novel network architecture de-

scription language ,named INSADL ,is proposed and its design philasophy and major characteristics are introduced. By absorbing the

main research results and practical experiences of software engineering, INSADL emphasizes on explicitly separating service from

protocol that can efectively support the formal modeling of network architecture. As an example of INSADL’ s gpplication, how to
specify the architecture of distributed streaming media service (DSMS) in INSADL is aso introduced and discussed. By describing
and analyzing the entity components ,interaction connectors and architecturd corfiguration of DSMS architecture ,the forma descrip-
tion and architectural analysis capabilities of INSADL are demonstrated and validated.

Key words: network architecture; architecture description language; INSADL ;streaming media service
1
: ADLE
, . ADL U-
, , nGn C2 Rgppide Dawin ACME Wright
ESTHLE LOTOS 9L [, .
, ADL ,
[4]
[5]
, , INSADL ® | INSADL
(conmponernt) (connector) , , INSADL
e ) INSADL
:2004-12-22; :2006-11-01
: (No. 90604003) ; 973 (No. 2003CB314801)



2007

166
DSVS, DSVIS )
INSADL TCH IP
2 INSADL INSADL ) )
cs P2P
, (architecturd gyle) INSADL
“ layered sysem”
o— fu4 ~ Network System Arch l S Bl
«--- ¥R —0
,INSADL “ 10 1:1
ADL , > g
Pyl i
(3] IR I - - C"ﬁﬁ&mmﬂ ..................
ADL ,INSADL E : {
, ADL ; .. |
Wright Wright 'v f
, Control| [Protocolf | User Protocol ;
121 . INSADL JQ lntcface Rles ;
INSA 5] 5
| |
’ B 1 INSADLHWFERETERIHEXR
JINSADL INSA INSADL
INSA
,INSADL IN-
SADL ,
[71 B
INSA 1: p r , Compétible
: (PN, :
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ServiceEntityGonmponent MMDev . SEC
{ SenvicePorts{ OreateParty (in- SrmQirl . UEC ,greamQoS,
flowSpec inmx ,out VDev . SEC ,SrmEndRoint . SEC outmx)
{This=cown?inmx —uw!ounmx - vV };};
Control Ports{ StVdev(out MMDev . SEC ,SrmEndRoint .SEC,
greamQoS flonJec outrry) { This = down! outny — V };
S#Sp (out MMDev . SEC ,VDev . SEC ,4reamQoS,
flonJec outne) { This=down! outnz - v };};
Properties{ Available . Formets: TypeDef Sequence  Sring
AvFormets = “ MIME :audio/ wav” “ MIME:video/ mpeg2” ; } ;
}://MMDev. SEC
ServiceEntityConponent SrmEndRoint . SEC

{ServicePorts( . . .//
Protocol Ports{ . . ./ /
Qontrol Ports{ . . ./ / SpCirivVdevt ;

Poperties[ . . .// Hows. Gontained} ;} ;// SrmEndRoint . SEC
ServiceEntityGonponent SrmEndRointA . SEC extends
SrmEndRoint . SEC{ . . .} ;// SrmEndRointA - SEC
ServiceEntityGonponent SrmEndRointB . SEC extends
SrmEndPoint . SEC{ . . .} ;// SrmEndRointB . SEC

User EntityGonponent SrmCirl - UEC

{Gontrol Ports[ . . .// MdevsCirl ,SrmEgablish ,SpQirl} ;
Properties[ . . .// Srm. Satus  };};// SrmQrl . UEC
ServiceEntityGonponent VDev . SEC

{ServicePorts( . . .// VdevParamsSet ,MediaCirl} ;
Protocol Ports{ . . ./ / HowsTrans} ;

Properties{ . . ./ / Hows ,VDev. QoS };};//VDev. SEC
ServicelnteractionGonnector Mdev - Vdev . SIC

{ Control Roles{ VVdevSster (out MMDev . SEC ,SrmEndRoint . SEC,
sreamQoS flowpec nout) { THs=down! mout —v};};
SenviceRoles{ VdevStee(in MMDev . SEC ,.SrmEndRoint . SEC,
greamQoS flonJec min){ TNis=down? mn -V} ;};
ServiceQue{ This = VdevSter. down ? nout  —

VdevSttee. cown! nout -V} ;} ;//Mdev. Vdev. SIC
ServicelnteractionGonnector Mdev . Sp . SIC

{...11 SpSeter SpSetee

ServiceQue{. . .} ;} i/ /Mdev. Sp . SIC
ServicelnteractionGnnector Sctrl - Mdevs. SIC

{...11 StriBindRole MdevARole MdevBRole
SrviceQue( . . .} ;} 5/ / Strl - Mdevs. SIC
ServicelnteractionGonnector Sep - Vdev . SIC

{...11 VdevQirler VdevQirlee
ServiceQue({. ..} ;} .// Sp . Vdev_SIC
ServicelnteractionGonnector Sctrl GnctSeps .- SIC

{...11 StrlGonctRole SpARdle ,SpBRole
SrviceQue( . . .} ;) ;// Stri@nctSps. SIC

Protocol InteractionConnector PeerSepsonct . PIC

{ Protocol Roles{ . . ./ / SpA ,SpB}

Protocol Que( . . . } ;} ;// PeerSpsonct . PIC

Protoool InteractionGonnector PeerSgpsCoord . PIC

{ Protocol Roles{ . . ./ / SpBCdler ,.SpBCales} ;

Protocol Gue( . . . } ;} ;// PeerSpsCoord .. PIC

Protoool InteractionConnector PeerVdevs. PIC

{ Protocol Roles{ . . ./ / VdevARole ,VdevBRole} ;
Protocol Que( . . .} ;} ; // PeerVdevs. PIC

SgpParamsSt ,GonctPeerSp ,SepCirl}
PeerGonnection ,PeerCtrl} ;
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};//DSMS_ Architecture

NetworkSystemArch DSMS _ Architecture //DSMS {& Z Z5F4 /) INSADL
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Configuration | //DSMS A Z& & ¥4 () flid B L2
Instances { strmetrl : StrmCtrl - UEC; mdevA, mdevB: MMDev _ SEC;
sepA : SttmEndPointA _ SEC; sepB: StrmEndPointB _ SEC; }
vdevA, vedvB: VDev _SEC; sms:Sctrl - Mdevs _SIC;
mvl,mv2:Mdev_ Vdev_SIC; msl,ms2:Mdev _Sep _ SIC;
svl,sv2:Sep_ Vdev_SIC; ssl : SetrlConctSeps _ SIC;
ss2 : SetrlCiriSepA _SIC; . ..
Attachments{ strmetrl. MdevsCtrl to sms. SetrlBindRole
strmetrl . StrmEstablish to ssl . SctrlConctRole;

{ 3//Instances

sepA . ConctPeerSep to ssl.SepARole;
sepB. ConctPeerSep to ssl.SepBRole;

strmetrl. SepCtrl to ss2. SepACtrler; . . . | ;// Attachments
{3 //Configuration
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vdevA. VdevParanst. down ? vl —mdevA. S&tSgp. down! sl - X trl |, greamQoS flowSpec
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grmetrl. MdevsQtrl . up ? Goncet (y1 y2) — v2 moevB ,epB  dtreamoS flowspec
(gtrmetrl. SrmEgtablish. down ! z1 - (sepA. ConctPeerSyp. down ? 21 — sl mdevA vdevA drearmQoS flowspec
sepA. PeerQonnection. outdir | f —sepA. PeerConnection. indir ? fb) | 2 mdevB ,voevB ,sreamQoS flowSpec
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