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Hierarchical Abstraction of Communication Model for Multi-host Concurrence System

QI Wei CHEN Ping LI Qing-Shan
(Software Engineering Institute, Xidian University, Xi’an 710071)

Abstract For the complexity of multi-host concurrence system,in order to help users comprehend a concurrence system
at all aspects and levels, it is necessary to reversely recover and abstract the high-level architecture, which can reflect
the framework and holistic behavioral features of the software system. An approach of hierarchical abstraction of com-
munication model for multi-host concurrence system is brought forward. Based on the instrumental mechanism with the
technology of reflective open compiler, dynamic information can be obtained, then the communications architecture and
framework can be reversely recovered from three levels as system, node and process by using the method of hierarchical
abstraction. Finally, a case study is given to verify this approach. The experimental results show that the recovered
communication model is correct, effective and can reflect the high-level structure of the source system in detail.
Keywords Multi-host concurrence system, Reverse engineering, Hierarchical abstraction, Process

B RGBSR T REDT G R 45— MU T, BRI R A
P 3 R G R G AT R E AR Th A X R
MR G XK. R, EAT BB REIHHRRE

1 5|8
WETRENBHBRFERNEE TR, EH R N4

TEROASHHRAR. BERFIRABROAHER, E/
BB REMNEE . X TIREFRMBEP AR, AE
BERENERBELNER, DA™ RENFEHRL
ERTSEE. FABRFEROERIRTR SR TRE
BEREHRITAETHEERENAGCD , ETEIIHE
RYGHIFH R ST EBhA AT, 18 TR A ERARE
HERERMHERGHOKE N TEMIFRREAAEEMN

HAEDZE A TEPE ROERSWKE TR ABENT R
FZREXRMAEEREGRERZEFL. TRAXREAT

EEEEE

E6 BAR R GEAT A RFE » 36U 24 2 YR i 43477 34
BARGAMF R RU AR BHEFRR, EXRE
TES HBRENMTREZENERR SR T A 2%
RERBRMHAFRERD . #3 THASUHRET —F %
PR RABERERN D EHREOTE LR IAR. B L
RN ERGE GEBF TR ABEREAB RS E
PR RE B RSN ERHTEEKRE. EBTi
R R ALRIAERS, P ] LUSE S s BB A6 R B 3R
%.

b &1

[é@mms&aﬁw}

A1 REHREER

ORSZRERARBERE T HRS 60473063, R HHF HIE L S E S (A %5:20030701009) K “+H"HB BT A (FIRHS .
41306060106), F M WLBARA FRGE AR R TE, A RERFKGEREH. B £ H4L, 88 0L E£0 TEHFREEH
HATERRARMFRARSHER AOMEHEAR KA TR, AR TE. WL 1§, BIEE, FEHT AN TE, BFEg, me

R RLA.

+ 243 -



http://www.cqvip.com

2 S EHMRERBER

EVHERGERETE—RINABLENT I EHR
%, B BT SA & AN YEEMB T ELE BT
BARREZBS AT, fEiX se b B ST RV RIS 1E. WY
MIERE, B EREHESMTENTARHR BFTHEZ
@ EEP B AN ERE. NEEWAE, BIHFRRES
ABEFGZENBEFEERMRAEZEL #RERIH
(IPC), Bt X FREAE  BA H R FRE K 1 F X RS
HERGH A TR, ABLERXRMBRESHHOMBAEAR
EERME. FTLUARSTLGE RN R, R AT R M
SR ANLSCS AL E N FEULHIR R R BB 1T R I 3D
BEE SRR L MHERNBE X REZE, A
T A BMRLE R R AR AR REHNBE RS
MAMBOTERH T RE. Ko BMRERERIE 15
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3 SERMKAXH

3.1 REBRANSHLEEEHENERERE

ATHBAPANRENER LIRBEEVIFERENRE
BEREM, SVEFEEHWELTRBBRBEENFRRETE
YT S RKEFER, AEEF KX R GBRRERR,

EX 1 ZYLEEEHE MCSG(Multi-host Communi-
cation Structure Graph): ZHLIH X £ 4 P, MCSG=(V, R,
), KPR VEELETEAMES RIVNTARBERFRXREME
4 ,R={Tcp_Udp, Rpc, Corba, Dcom } ,¥:VXV->R,#& r
=¢(vl,v2) ER, FR vl BIFHEET 2, BFEHREN 1,

EZHLBEEEHENERE. I BHFREEPRENT S
ZRIMBEFKERXZRNEREER NRERK LRI T Bir
RENBREEEFEEN. BdEFHEARNBIRREKKE
HEFEE EHEMZ EX BB ZHERCH
HostsComm., xrl, ¥ FH AR & » 7 4 X JBf 448 B4 30 B ok A 4T
B0, 850l 2 iR,

Hik: BHRABERELSHENKE
WA BYHUBEE B X HostsComm.xml
Wit ZHUEESEHE MCSG

b1 8

do

V=0, ¥=J;
EE (5 B3 HostsComm.xml;
foreach host node HN of HostsComm.xm! do
V — HN /I VB HN, B RERER
od // End of foreach HN
foreach host node HN of HostsComm.xml do
foreach dependency node DN of HN do
H34E DN.rype ¥33& HN R DN [GBEEXFR r, BV AN
BREERBRR
W r Y PEM
od // End of foreach DN
od // End of foreach HN
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BHEMPITRERRT AR REF A B ERBIXR
MBE, B & AKX RS, FTLLABEEAERSK,
i ELS BT L B et R AR

3.2 FREBARMHRSHENHI
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o 244 o

000 http://www.cqvip.com|

AT AL HN MRS WE.

EN 2 HEEG ABERET RS, XN TR
ER—BAE.

EN 3 HEEWE PSG(Process Structure Graph) ; X
FEIHEREENTE,PSG=(V, R, W), HHP V IH A
PR A HEER T RERNE S, ABRERE
AN PM, BREEREE R RM, M V={_v|v€ PM H v€E
RM} R AEHE X RANES  AFECIBRXEAMBERRXR, V.
VXV—R,i& r=¢(v],v2) € R, # v1€ PM, v2€ PM, 1l r K
BIEE R, vl QIR ©2; %5 v1€ PM, ©»2€ RM, W r M {5 X
#,0l @ 2 SHEHBEIERE.

HEEHER-MESEREEWE, RZTTHERRSE
PR RIGEFR RS AR, R B S R
M EXE. ERMABEARBENBRRERITH LR
HAG BB SN AT M A BRESREF S S - Pre-
ProcessInfo. xml 3014, #8 J& 78X LA AT . A BRZ 1T S 5T R )
HEBEWE. T HEBEE R BRE Y  NERAE X TR B A AR AR
B S HBRERAIR T L ENKE R REFEMAL
PGEFTHA TG B PR 2 400 7= A5 1 S BGA 2 8] 32 5. 3515 B
wEAMWE PSG. HBRSHWENMBERE 3 iR,

g HHNBHIHRRAPRIENTAN, ERHEREHAE
B\ BOERMRE S X4 _PreProcessinfo.xml
Wi BHREHE '
do
PM=; RM=Q); ¥=J;
8 A N X B2 f¥9_PreProcessinfo.xml
foreach Node of _PreProcessinfo.xml do
if (Node.type iBEXR)
then do

if (Node.rm@ RM) then RM~Node.rm fi
if (Node.pm@& PM) then PM~Node.pm fi
#3i& Node.pm F Node.rm BLE(EXTR r
W - r /B PM. RM REKBIXEE PSG P
od
elseod /BIBXHR
if (Node.p_pm$& PM) then PM~—Node.p_pm fi
if (Node.c_pm®& PM) then PM~~Node.c_pm f{i
#31& Node.p_pm 1 Node.c_m RIQIRXE r
¥ - r /B P_PM, C_PM RAEIRXERE PSG
od
fi
od // End of foreach
od
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3.3 #HEHREXAEY R BN
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T HERR I P 2 1A) A BILST 3C R AT B Bt i AR AR
BT R ABMENBERE T ESER.

EN 4 FK) B CAG(Class Aspect Graph) ; i F2 8 H
—REERUTERPETAFESHERRR.
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AR B StaticInfo. xml 304, 31 %15 BT T, 7T LU
S B HREYGEFTR BT PR B, T =2 &
BRI AR A E. HERNE 4R,

i HMEWRTBIHEERPM, £RATIIE
WA BEMRIE B _Staticinfo.xml
B XoHE

do
IR e A5 RIS _Staricinfl.xmi;
foreach Node P of _Staticinfo.xml  do
if (P pm€ PM)
then do
foreach class aspect P_CA of P do // CA St cls
if (PM_CAE PM) //cls ¥BMALIE R PM_CA
then PM_CA=PM_CA\Up_CA; if
else
PM_CA=P_CA;
od
if
foreach class aspect information of PM do
TN NIRRT CA £ PM 1 CAG

od

od

B4 R EE MBS

EREET EBH PM R A F SR LA E#ITRE
HXREKRE . TEFRRAEERICR. BENITRERS
PM #TH ARG R R BRTEEFRNBRAX.

4 KBHR

AR Y M E IR R BFREMH RS ERMRE
FHBE LERN IR K A TR K T A XDRE® (XiDian
Reverse Engineering) F3EHL T , ¥ # mk E B D M L HLE
fREME . HREWE R REY A B EE4%E B3 Rational
Rose g, AT RIEZF EMARM, @3 — 1 BiEkfRE
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Xt BT TAE 4TI .

ZHABRRAFENRAE —ERWRESL, — 1 BA
HHEHIHFRERNERF. ZRERHACHHESTFR, 2
fTF Windows &, ZMIRZEZRE ARBIX G fH
FZ A LA R BB B Z R AT AT S0 BUR s LA
FBEAPREHWRE, KA &, HHIXIEFE, DR
—s AP REIXEESE.

EARRLET, 503 HIRRE TV ARAARMRESE
FER. BENREHNBER L3 B REM & R SR HITH
ERERAEBIXTRALERFREMNNERE Host-
Comm. xml X FUNE 5 BN » X% 304 317 f 18 B A M 1Y
ZYEREHWE,NE 6 fin, HKBEAYTAHNEREKE
AREMNERER BBREINXTHRAZER TSR
BB 64 3 PR M {5 15 B PreProcessInfl. xml 304, 342 x4
HTERAMEMNNHREHE, mE 7 iR, BEREBW
£IHXTENT A KWBSEREE - Statcilnfo. xml X4,
BN A2 B, Bir R4 M4 855 ChatRoom # R
B3t g 2580 R 8 Fiw

I ENW RN, B
<7sml version="1.0" 7> A
- <hosts> N _PiibE

-~ <host ID="2-2-giwei_192.168.116.22">
<dependency TYPE="1" RemotelD="1-3-shihqpgjun_192.168.116.13" />
</host> -
+ <host 10="2-3-zhaoyun_192.168.116.23">
<host 1D="1-3-shihongjun_192.168.116.13" />
~ <host 1D="1-2-wullhong_192.168.116.12">
<dependency TYPE="1" RemotelD="1-3-shlhongjun_192.168.116.13" />

TYPE="1" RemotelD="2-3-zhaoyun_192.168.116.23" />
WERR, F “17 RER
TCP/UDP

B 5 HostComm. xml X4

<depende:
</host>

</hosts>

. HC e -
: B e eenmner e s TED ARy oo ov e rreeramennn k d a < L P TR
w| g Tep-tddp---— & s = N
=) - oM. CP_UDP
B 2.2 23 ™ ; - .. 1e2.188
“f qiwei_1.. | s Zhaoyun.. o }E
] H A r @clm&@(ﬁe&m Craate E% L TCP_UDP
P EUd -0 Tep Udp 7| Newsen /7 Sen ‘
r p_juap < =] oo
=t ; - ﬁua*i @ '
d = 1 2 5 ) TCP_UDP
] - Joptdp oo eeee e % i o Se"‘d’:"‘? v ® B& 192188
[
A E—Ej BB Serv.
4 Ine i%:iﬂl wullh10r? TC%DP snal;—_nf;]n %] Receiverleblity £
S =] & >
4 shihong ) bhzr:;bh:em 192168 .. ory02 192188 ﬁﬂ_(? ’
e ZHERFEHWAE E7 MEHmitRsmE
; k <<Agpect>> <<Aspect>> <<Aspect>> <<Aspect>>
e CTransFileDlg CChatRoombDoc CAutoRichE ditCrd CBottomViews
D *OnSendFiteFinished () SUpdateClients () $GetCharformat () *ONOK ()
- *OnSendFiteListen () *DisplayMessage () *SelectColor () *OninitiaiUpdate ()
3 <<Aspect>> :8n§e<:9|v,[e 0 <<Agpect>>
CMsg naccept( CAnimatStatic
r~ <<Aspeci>> <<Agpect>>
7§ *mitData () CConnectSocket CServerSocket *SetTime ()
= 1| ®Senalize ()
- *gSendMessage () SOhAccept()
4 *ReceiveMessage ()
. 4 *OnReceive ()
. Snitialize ()
A 8 ChatRoom s BISLH TR A28 FE
BHRIE EXANTHEBAANR SHHFEHEIHER I TAEMT .

GRETHRFEMEEEREXLXRMERSEHN, RTFE
MENBERMAEMBAREHGFRNEWER. BT, A
SUHESR T — bl R B 2L & RSB [RRERIR O 85, ST AR

(DFFTAELB R R RERORERE AR, HHBHH X
REBEHEHSRKEN T E BEARE TR HEB=ED
BU SRR EME EERART S RET S EKE .
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4 sp=1{z,c, smsg, srmsga, msg, armsg, omsg, dmsg,
bomsg ,bdmsg} ,

0 AR 55 2% S AL B st B R K g«

Sa(?j)))é([s=synchrmous:|1(smsg). z(stmsg)
+ [ s=asychromous) x(amsg). z(c). c(armsg)
+[s=oneway]x(omsg)
+[s=datagram]x(dmsg)
+[s=batched ([ t=batchoneway]x(bomsg) +
[t=batchdatagran]x(bdmsg)). Sa

4.2 R AHBCEEE FHEGHTRE

AT lee PSGHITREMZIE . B E—WH KA
B A, A UM SEAAR nfa Bi R 4 AR AT S B Tee BN
i FEREEE. A 4,2 HELE RN HE HRE R
B/MBE AR EHREN Clp,Cm, Cc 0 Cr; Jj 55 2535 Xt B
BitBHN Sap,Sm,Sc M1 St. E—NERFHALE D, &h
WL HRARZEmE 4.

B4 Ice MABIHE

4}\3: {z,requestmsg,replymsg} , W
Clp(?;)=x_( requestmsg). x(replymsg). Clp
Clp BT « i R A E K requestmsg , ¥ = Bl
BRI KL replymsg
R
S cmp={x,y,reqestmsg ,replymsg ,msg,rmsg} »
m

Cm(c—n—l;) = (z(reques tmsg). y(msg)
+y(rmsg). z(replymsg)). Cm
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rmsg  Fe BRI W B, replymsg W x BEBIEL Clp.

/—“;\E;)= (y,zymsg ymarshalingmsg ,unmarshalingmsg} ,

y

Cc(;;) = (y(msg)z(marshalingmsg) +
z(marshalingmsg). y(unmarshalling)). Cc

Ce B XEMTHBMHD/MFE TE B vy BEREK
B3R B msg , RIS B marshalingmsg T§ B IFHS 2z B2 B
B BBOE A » Bl (IR BH B marshalingmsg , iR B
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unmarshalling 1§ 8., 3 y @i H.

/—;,\E;Jz{z,t,msg} ,

C(cp) L (z(msg). t (msg) +1(msg). z(msg). Ct

CHEFEMAHRERSB/ANE A HZIMERHEE. B
Bl = BBWH B msg , 00 ¢ EiBIEH B RS 2800 R\ W ¢
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BANEFIRMITHOT .,

client(t,msg) ACLp|Cm|Cc|Ct
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