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Abstract: It is a topic of challenge for how to develop internetware in an open, dynamic, complex Internet environment. For-
mal model of internetware, refinement theory, and formal verification are researched from the life cycle of the internetware.

First of all introduced basic theory of ASM, and then proposed the model of component that oriented internetware , and formally
described the model of component with abstract state machine. On that basis, translated the problem of coarse-grained abstract
component mapping to entity component into the refinement of connector. It proposed a bidirectional verification approach of
composition scheme, which made the final system correct, in meta level of architecture. On the whole, the research mentioned

above can help to find and fix the errors at as early stage as possible. It is the right way to develop internetware.
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1) 445 Name : COMPONENT—STRING .
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Component: = choose M with { AccepReq_ASM, ForwardAnsw_ASM,
Service_ASM} do M

Connector; = | AccepReq_ASM, ForwardAnsw _ ASM, Service _ ASM,
AcceptAnsw_ASM , ForwardReq_ASM | do M

TR S AR PR accepter AT sender JRASHLERIR
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&, 9% In_Message Fl Out_Message, T VirtualSer-
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iii]; isReadyToAccept , isNeedBuffered , NeededAck FI isDiscard,
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a) cceptReq GRS

AcceptReq_ASM (in_Request_Message, RequestObject,r_q) = if Ac-
ceptedReq (in_Request_Message ) then if isReadyToAccpt (in_Request_Mes-
sage ) then NewReq (in_Request_Message , RequestObject) if NeededAck (in
_Request_Message ) then Send ( Ack (in_Request_Message) ) else if isDis-
carded (in _Request_Message ) then DisCard ( in _Request _Message ) else
Buffer(in_Request_Message ,r_q)

b) ForwardAnsw JHZ A1

ForwardAnsw_ASM ( out_Answer_Message , ForwAnswToComPlat) = if
ForAnswToComPlat( out_ Answer_ Message ) then Send ( out _ Answer_ Mes-
sage) if NeededAck (out_Answer_Message ) then SetWaitCondition ( out_An-
swer_Message ) if isBlocking (out_Answer_Message ) then status; = blocked

(out_Answer_Message )

c) FETT AR 55 R SOIRZSHL VirtualService

VirtualService ( Request ) = if status ( Request ) = started then Ge-
tRequestObject ( Request ) status ( Request ) ; = Computing if status ( Re-
quest) = Computing then PrepareResult( Request status( Request) = Deliver
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PRI L5 A — R 7 A SO i He SRR REAR el [T
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e R DX ITE T2 e 60 5T DR 25 IR 553K, i
PRR R FAG RS 7 38 T VirtualService 58O 55
W R VirualService 3552 5E il T 4 ,1%%
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VirtualService_ ASM ( Request) = if status ( Request) = started then
GetSubRequestObject ( Request ) GetSubRequestObject (req) = let r = Init-
CureentSubReq ( GetSubseqRequst ( req) ) subReq: = r subSubSeq (1) : =

InitCrrentSubSubReqSeq ( 1) status ( req ) : = subComputeService GetNext-
SubRequestObject ( req ) = let x = GetNextSubSeq ( GetSubSeqRequest
(req) , subReq, AnswerSet(req) )if x = = null then FinishedSubService: =
true else subReq: = x subSubSeq ( x): = GetSubSubSeq ( x, GetAnswer
(req) ) status(req) : = subSubVirtualService
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SPEC (Comp) =SPEC ( Comp") iff
1. ImportConstrait ( Comp) = ImportConstrait ( Comp”)

2. ExportStructure (Comp) = ExportStructure ( Comp”)

3. Imp( Comp) =Imp(Comp’) ,Exp(Comp) = Exp(Comp")

4. Import ¢y, I=| Import ¢, ‘, ‘Exporlc(,mp I=| Export oy |

5. Type( Comp[i]{31) = Type(Comp’[i]{1)

VSRR R NS R Tl G
‘ Importcum, ‘%ﬂi%ﬁﬁ\ﬁ,TypeArg( Comp[i]) (Hpi=1,2,
) BB, BRI

Connection( Comp) = Connection( Comp”) iff

1. State ( Comp ) && State( Comp’) = free

2. Imp( Comp) =Exp(Comp’) ,Exp(Comp) =Imp(Comp")

3. Importey,, = Exporte, ,

4. ArgType(Comp[i] i) = ArgType( Comp'[i] impy

XERANGZ 1) R GEREATA REIRAIE | 75 2% AR AT AR
A BPE BRI R, ICORE AT il R L R
AT

Forall ImpComponent, ExpComponent

if Connect(Imp( Comp) ,Exp( Comp”) ) # undef then

Import gy, = Exporteyy,

I Compy,, | =1 && I Compy,, | =1

TR R 7 587 RO AR LR B SRR, TR 5
PRFPF BRI .

Forall comp with € COMPONENT do

if( 4 comp e COMPONENT) .

let comp ( SubRequest) : =null

let GetNextSubRequest( Request,,,,, ) : =null

comp

let State ( comp) : = free
Arglmport € Import( comp)
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TAEAT R ASM i A A1 24 SR ] 5 H R HORS TE B B2
Proof K56 ASM , 15 51| — ™ 15 1) £ 44, 742 45 18 1) 45 1 4] W ks
A IER . A IR A INVOR\VIRVINY, 35 DY A1 Jal 1 4
FEP A REILZ M5 R . DI IR S5 2 RS HL Virtu-
alServiceASM Wil K 36 HOF SRR B B2 BB, BHiEsH
H VirtualService #5546 B IR S AL VirtualService ASM 1 R_ Vir-
tualService ASM , FRHR & Proof HEATEGIE, KIV 30FE T HasfT it
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Specification

‘set-union’

Uret drmctoy: o001

e r

Es KIVERIETHR
INV IR & TR IRASHLI R R A 40, HAR INV
RS BA IR — g
INV(varl,---,varn, r_varl,---,r_varn) legal (r_varl -+ r_

varn) and varl =fl1(r_varl,--- r_varn) and var2 = f2(r_varl,

o r_vamn) . FOIAREIRY INV RS E 6 R

£3, in_£3, in_pd, im_£S: serings
_ob3T, ©_ob3d, ©_obi4, T_obiSi strd

_x1, forw_ri, forw_el, forw_rd, forv_rd: strimg
orw_oby 1, forw_cky I, forw_chy 3, forw_cby 4, forw_ob) 51 steing

in_r, r_chy, fimal, forw_r, forw_obl)
£ =in_rOAZinald, in_riAZisall, in_r2AZinali, in_cIAZinald, in_cdAZinald, in_g$

Ee INVilR4iH

1) B0 UE 5 T <3 3 ASM 5 EERLBAA T HE T ASM 9B X
AR GEARE AL DT 565 G123 AH 7 ASE Y 11 2% i M B H A
CoreASM FREEH& AL T Al WAL EE S, [R] it & — I ik
PATER S, REJEAT I I, JF AT AR 4 14 ik A 3] Eclipse 1,
CoreASM [ PIAT R AR LABRAE PAT I ), AL BRINE <) e 805 22
BER ASM ;b)) fERE RSP T , 8 2 7 A SR AR 1Y 5 R AL 24 3
TP, R T RETHY 7 ASM;e) A6 SRR 2
BHHEMZE, CoreASM HYHLLREIF BT /R .

CoreASM Component

use StandardPlugins

enum Status = | free, busy, failur, block |

enum BOOL = { true, false |

function AcceptedReq: STRING - ) BOOLEAN
function isReadyToAccept: STRING - ) BOOLEAN
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function NeededAck ; STRING - ) BOOLEAN

universe Components = | ACCEPTREQ, FORWARDANSW ,
FORWARDREQ,ACCEPTANSW ,COMPUTESERVICE |

init InitRule

rule InitRule = par

program (ACCEPTREQ) : = @ ACCEPTREQ_ASM

program ( FORWARDANSW ) . = @ FORWARDANSW_ASM

rule ACCEPTREQ_ASM (in_Request_Message,
RequestObject,

if AcceptedReq(in_Request_Message ) then

if isReadyToAccept (in_Request_Message ) then

seq par

NewReq (in_Request_Message , RequestObject )

if NeededAck (in_Request_Message ) then

seq par

5 Z5RIE
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UET RIS BRI (L 7 S 00 TEAf P, — 5 i 1 K1V TR
BEAE RTS8 — 2k, 5 — Iy TR T CoreASM X 21 ¢ )5 22 56
UE LA A PERAT IR DI CRIE DO RG 5514 5AA  JE H  EH A
RGIERE a4 1 T SRS AR B S EE, 36T ASM (1)
A A AR 55 UE 5347 7 2 B AT AT XA R R
IR RS DR, AR AR 7 A A 95 5 2 L
STk
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