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Abstract The stability of telecom system is especially important. Coding and testing affect the stability of code. Ma-
chine-generated code will contain less bugs than manual-typed code, and the former provides convenience for tracing
and testing. For the sake of stability, this paper puts forward the concept of Design Flowchart through referencing
UML related theory. This paper also describes the theory and application of auto generating code based on Design
Flowchart. The first part of this paper is about the advantage of Design Flowchart in software development. The sec-
ond part is about the concept of Design Flowchart. The auto-generated-code algorithm is written in the third part. The
forth part describes the tracing and testing. The last part introduces the relative tool. This paper describes how to auto
generate code from Design Flowchart in detail and how to trace and test the generated code in simple. This paper also
realizes an IDE named AutoCodeGen. Some work can be done in the IDE, such as editing flowchart, checking flow-
chart, compiling flowchart, compiling code, executing flowchart (executing the compiled code), tracing and testing

based on flowchart. In practice, AutoCodeGen is used to generate part of code of TCAP protocol.
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2 @itiEpRRLRR

2B PBE R B KA, B S5 UML XK
RS, AR TR B SE., BitRE aEF
AEHENER. BIMNTEE8—HESE YREHANEY
ANERTZEY SMMsE. AhBEMTRM—41%4C
HR, BN ELPRLAY R HERYRT. YRGEATT
WA, MATe T HRPHSES,  InR&Z G CHE B4
REBATE THIN A H., it REBERNEEROY
A ERTEMRLEER. BRPTRABRRYA.RLETR
RHEBELFA.

A1 E—AEafEtnE, BhfHE TS UML fR
SHHFANERTASA LT ANEE REBTAEK1E
B 50 BEE T EFH T K TaskNodel , TaskNode2, # 1§
R BIWMMES Y KB HH—%i . Condictionl 1 else 1
{2 4R A2 BB A, Condiction] HEEF—1%KME, Y4
B, SR R K AR R P13 TaskNodel 5
B, 3T TaskNodel 35 S H4E S, 215 Condiction] 1 /)
ZERHR, YATY R ARIEY AEN else SAYI# B Tas-
kNode2 35 & , 3 4T TaskNode2 1 )£ % . TaskNodel F
TaskNode2 Bl -7 S E & H — %A, X B KA 6 R4EF
AKHE.

®
Condi:}'n(l 2lse
T
@
Bl
it RE NSRRI -

MR RERANETH SC=(S, T,C, A, sf, se,
anull} s S={s1,57, 5, | RARTSE ;AL TR(SXCX
S FHE;C={c1rc2+""1Cm IREROZGRA={AL A,
AR EAREMERE sSSESRERV Hise€ SRR
WA K sanull€ A, B— 24k,

stFE3HHRE SC=(S, T,C,A,sf,se,anull}

X1 i t.=s;—>a—+s,CurNode(t;) =s; , NextNode
&) =s;,Condiction(t:)=c; , P 5,€ 5,5 €S,6€C,t, €T

B2 HESHINBETEEPSS={ps| ps€S AND
¢c€C AND (ps—~>c—>s)E T}

EX3 PAESHEEYNEENSG)={ns | ns€S AND
¢€C AND (s—>c—>ns) € T)

B4 FHEsHERkNL TS)={ts | s€ T AND
CurNode(ts) =s)

EBXS VR sHEHANRGERCS(D={cs | t€T
AND CurNode(t) =s AND Condiction(t) =c}

XS5 FE s HEIEOperation(s)=Ai,Ai€EA

X6 WP ceC,IBA ValueOf (¢) € {true, false)

EBX 7 XFiA ¢, FE ValueOf (Condiction(t)) = true,
BARZAER .

B8 WHsHEHARN TS, S TC(H={c | c
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€ CS(s) AND ValueOf (¢) = true}, FC(s)={c | c€CS(s)
AND ValueOf ()= false}, 30| TS(] >0,A|TC( |
= l°

EBX9 XNTFRBYHAE s PSGH=¢,NSGHF*$

i)‘( 10 X‘T?%.ﬂ::ﬁkﬁ €, NS(-W)=¢0PS(S€)¢¢

EBX N BHEFAERIET AARE B sfFse

3 REBERNE

3.1 ETERENRTEEY

ETFERBANRBEHRE - ITETH S URNEH,
TEAEfet ), #F — 1 4 B0 % & CurrentNode, FF a8 ib T2
WA sfHrBHRBH I TR & se, YEANMF RN NREHRR
B, MBI ARG ALY R, RBEWINT .
begin CurrentNode ; =sf;

while%xgentNode <>sedo //IRPFARREILY R BL

Do Operation(CurrentNode) ; //$TXBIH S P EISHE
for each t in TS(CurrentNode)do // ¥ B 11#
if ValueOf(Condiction(t))= true then //ValueOf(c)
Xk coR{E
CurrentNode: = NextNode(t) ;
_ exit for

end for
end while
Do Operation(se) ; //$IT4 1k 1k

end

3.2 RE&EMKWEERNZE

RIBERAERERBESANTREBERHL 3. 1Y
hR\BEHK CRB. BRABRIRE SC={S,T,C A,
sfisesanull}, TERPBE R P HEX SC & TEEIT
ARG, RAM T HIBEHIT .

A: (Code; Strmg)

S: (ID; Integer, Operation: A)

C: (LogicalStatemen; String)

T:(Head: S, Tail;S, Con: C)

sf. ID=0

se. ID=0xfHfff

anull=null

HWEWT -

GenerateCodeFromSC(SC) BB IBM A 1231 A SC 4=
BAR R,

GenerateCodeByState(s) BB ERF &R s» ERL s
KRBT AN E RS,

Output “---” BITER“” (8] () FHF

Output statement £3TEIF AR, statement 1§

GenerateCodeFromSC £ R ) B IR BB R A switch
case Z5HIRILAC S RTH &, X MEN LT A EREY
B PER 1 case 7332 ,7E case X PERMN YT H HP)
BT A 5 8k 85 | P XA, 3T B R B 5 4k 45 & E i
BRESR H if-else if Z5HPRFIMTERA N 09 R L. S0
T
switchQ4RTH &)
( vz‘ase a1

i(f( i 1. Condiction == TRUE )

}
((alse if( 31 2. Condiction == TRUE )
}

\ creee
break;
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REERRELT .
GenerateCodeFromSC(SC)

n
Output “state="4-SC, sf. ID+%;”;
Output “while(state! ="+ SC. se. ID +%){”
QOutput “switch(state){”
for each s in SC. S do
if s. ID <>>SC. se. ID then
GenerateCodeByState(s);
endfor
Output “}”; //switch
Output SC. se. Operation. Code; //#¢ 145 2 sh4E
QOutput “}”; //while
end;
GenerateCodeByState 4 J 4 BT ¥ S X B B9 case 233, 3F
4 TR G Ak I B B if-else if 454, GenerateCodeByState i@
AR AAR T RER L LRI S VB S804, 34 AN
Y if-slse if 54,
GenerathodeByState( s)
n
EdgeNum ;= 0;
Output “case ”+s. ID+4,”;
Output “{”;
Output s, Operation. Code;
for each tin T do
begin
Tail ;= t. Tail;
Head =t Head;
if Tail = s then
begin
if EdgeNum=0 then
begin
Output “if (” + t. Con. LogicalState-
ment+“)”;

Output “else if (”+t, Con. LogicalState~
ment+“)”;
e
endif
Output “state="+Head. ID +%;”;
EdgeNum; =EdgeNum+1;
end
endfor
Output u} ”
Output “break;”
end; '

4 ETFRITREHRIRS AR

IR EREA FARABHPITIR B4, XE LK
FEMRE, X8R E R RA AT,

4.1 BEFE

BFITHERENMAFEERE L, —BERLER
RGN ERARHPYER, ERHEE L
ERBABECEFANERB IREEFESEL. EdxH
AutoCodeGen, T LI LB 12 B 8 R4 T 5 BB MITHELR
it.

AutoCodeGen LR 1% B 25 2 38 af 45 UAE L AR ES 1Y

BALEWR TR, EERHRBP AL AutoCodeGen #1T
ZH. 155, AutoCodeGen il it 54 A RBIPITHER
T, REMEBT AR YIBITAE A XA B Au-
toCodeGen FIEE |, AutoCodeGen HBIEX 2615 B 7T LA
B&A 5%t

ATREMARBEREEL L EREHHE EENTR
¥,
begin

CurrentNode ; = sf;

whileCurrentNode <<> se do //MNRHT ARE K L1 =, gk4k
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ik
Do Operation(CurrentNode) ; //34T 48T &85
for each t in TS(CurrentNode)do //3I¥rik 78B4
if ValueOf (Condiction (t)) = true then //ValueOf
(cﬁ'fr HA4% o RIE

Se E%TOIDE (t);
aitForResponseFromIDE() ;

urrentNode: = NextNode(t);
exit for

end for
end while

nd Do Operation(se) s //#AT# 1k 5h4E

SendTransMsgToIDE () : [5] AutoCodeGen % 3% X4 BT
AU ER . SELN R BYALNESE.

WaitForResponseFromIDE() : % AutoCodeGen [5]3% i
. $ind, Ead %%, AutoCodeGen ] AZE B E BT 2
ElZEWM ., AutoCodeGen L LI 7E$E 2 45 & B “H 57, 24
PATHB T IZ A8, RE AutoCodeGen 7 £ [5]3% Wi fif
PATH RS AL, B RIFRB M .

FERFER CE AR ED b, BB R E A B AP LM AR
B.ABHER AP LR EWN. HP RELE AutoCo-
deGen PREREA R KA (TRE) AR EITHRECR
TRED.

4.2 MR .

FERRER A L 2R T USE B3R, 3+ F R R a9
B, 7T LL7E AutoCodeGen BRI 208 KT B2 A28k
ERE#ER. NREMKPRRER, S BEMHE, W
HEAR- BRI BREAE RERBSEROTHER
TRREAGHR S, YRTHIIT S5 & B 7 AutoCodeGen HR
THERMY A XHE RN ENEENE R,

4.3 IRNA

AutoCodeGen A XfEELRMM TR, ETRELAT FX
PR, B— A REAFF R, A 2, ROR R A K 4w
BOAR SHREADUTRERE S, ERETET.#
HTEHRASFHHTRIHBA, FIPRHEBNEASBH,
MERBA AREBRBA 5B, B R AR BE B HEA
583 PASHHME. ERiFheE #BET CRIFR
MR, A RHRBEARNEE(RT R TRENAD 5
B, WA CREFFRFLERN CRB. ERREMY
B MRERBIBTRATEENGEENIERK CE
FRER), A HFE R, XL 3R s 2D
1, 4 CRiFMES ERABHTHFN, HLREBR,
FIE MR R ARB S A E , AutoCodeGen ¥ £1ER
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Byt AR r e B EGTRE S REa b ERET
BRBENET, 45— EL 8 —1 main #3H REE, R
SR T —M0 & main BRAORB, YT REESESE,
AUEFRHRFIT, FRARSBEEITHRBRY
BURAT RO ER Y A TR A AR T R B A .

B2 BRT—AEESTRE . AAB>HAEHRRT,
MESELEFT - ANABARRICAARHRBNE
2, BEARRBHARKRERE . FONARRYWARD
. B 2 FEPH M Print 3R 183 PrintHex .

MR CAABR AutoCodeGen 4 B8 L+ #I4T
ENRARER, BATITER AN ASREBIR FTEN R A HER RO B
R A“OxXX”, / * User Code * / 5/ # ~User Code- « /8] Y
HH2E 8B P SETHTRERRANSE HARB AR
SAZER. HRPHARBSE 2 PROEH REHN N, 2
— A ATRENARE. BARBSEHFR.

BRE AuwCodeGen TUA THEEREFHIEHE
RIEER., RER P AutoCodeGen Y A &3, Auto-
CodeGen # R IEAE R RBK ERHE, Rt B EHR LS 5K
BARASCH, BR T RENER  ARBEERK EHR -1 R
. MRRGA AutoCodeGen HEE , IRAM REMN B W E
EMNRBR BT B HBE , AutoCodeGen SR{FIEHR R 54055
HRE.

AutoCodeGen B EMILR A H. H—, R R A3
RS, B BRONHENIR. T 2ANRBAE
FHRERY, Yt RESHY AREH, £ RHRBR
K, RIBRE DR R, B REHY R 50 mMk. 8
o, X R RE N EAENEE. EULERNTAERES
4 UML gy3%Esh B eI xUML 94 X8R X 5% T 4T
BG# A R X R A4S,

it Ak . AMNOTEALH IS FELIHPEASS
NCEANUEF B 3 N
HE:

A2 ‘Pﬂgﬁ‘d‘ﬁ.ﬁ MRBWT.

/*
lﬂj‘?‘iﬁﬁdﬂﬁﬂﬁm

void
PrintHexCode (
BYTE * pBuf,
WORD len )

UINT uint—State=0;
inti H
while(uint_ State! =0xffffffff)

switch(uint— State)
case 0x0;/ * Start # /

SendCommand(&.GlobalSocket ,0x0,0x9,0x0) ;
/ # User Code * /
i=0;
pnntf(“\n")
/ #-User Code- » /
if( len==0)

uint_. State=0x{fffffff;
St)andCommand( &GlobalSocket »0x2,0x9,0x0) 3
?lse
uint_. State=0x1;
SendCommand( &GlobalSocket »0x2,0x9,0x1);
Send?ommand( &GlobalSocket, 0x1,0x9,0x1) ;

}
break;
case 0x1;/ # Print  /
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{

SendCommand( &GlobalSocket, 0x0,0x9,0x1);
/ # User Code * /
/ *-User Code- * /
i{f( & &i%10==0)

uint—-State=0x3;
Send?ommand(&GlobalSocket,OxZ »0x9,0x3) s

?lse
uint—State=0x2;
SendCommand( & GlobalSocket,0x2,0x9,0x2) s
Send?ommand( & GlobalSocket,0x1,0x9,0x2) ;
}
break;
case 0x2;/ # PrintHex » /

{
SendCommand(&GlobalSocket ,0x0,0x9,0x2) ;
/ # User Code * /

printf ((pBuf[1]<<0x10)? “0x0%x ”:“0x%x ”,
pBuf[i]);
flushallO);

/ #-User Code-* /
if( true )

uint.-State=0x4;
Send?ommand( &GlobalSocket, 0x2,0x9,0x6) ;

}
break;
case 0x3;:/ * PrintReturn » /

{
. SendCommand( & GlobalSocket, 0x0,0x9,0x3) ;
/ * User Code * /
printf(“\n”) s
/ #-User Code-* /
if( true )

uint- State=0x2;
Send?onmnd(&GlobalSocket »0x2,0x9,0x4) 3

break;
case Ox4:/ * Mid * /

SendCommand( &GlobalSocket, 0x0,0x9,0x4) ;
/ # User Code * /
i+
/ #-User Code-» /
i{f( i<len)

uint— State=0x1;
Send()bnmnd(&GlobalSocket,OxZ »0x9,0x5) ;

else

uint... State=Oxffffffff;
SendCommand(&GlobalSocket, 0x2,0x9,0x7) ;
SendCo) mmand( &GlobalSocket,0x1 , O:Q,O)dfffffff);

}
) break;

}

/ * User Code # /
printf(“\n");

/ #-User Code-* /

B in BRI , 4 B A main R HSHEER
Sﬁm#lﬂ:%*ﬂ*ﬁﬂ B, B A 53F £ A M E RIS B R
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