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Program Representation Model and
View Derivation Approach for Procedure Blueprint

L1U Jian-bin
(Dept. of Software Engineering, Computer School, Beijing Information Science and Technology University, Beijing 100101)

Abstract Aiming at common problems such as separate representation, poor efficiency and quality, difficult maintenance existed in traditional
programming technologies for a long time, this paper proposes a kind of multi-phrase program procedure representation model across the analysis,
design and implementation phrases with the architecture of three abstract views at conceptual, logical and implementing level, and two-level
mappings on the control flow and data flow, and its views derivation approaches for the procedure blueprint. By means of establishing mapping
constraint rules and corresponding relationship among the views, the procedure blueprint not only realizes association and unification of the outer
views, but also assures validity and consistency of the derived artifacts, normalizing incremental, iterative and step by step refinement model-driven
programming process, and improving productivity and maintainability of program effectively.
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(Abstract Concept Structure Diagram, ACSD)
(Abstract Logic Structure Diagram, ALSD)
(Abstract Implementation Structure Diagram, AISD) 3
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2 PASCAL, C, Java

+ SEQ
WDO While
* FDO For
RPT Repeat
0 IFT If then
IFE If then else
CAS
WHN
oTW
PAR
# UND
CAL

ESC
> NXT
RET
OPE
DCL /

(1) Ten={+ * 0,211, > & #}

@) Tin={SEQ, WDO, FDO, RPT, IFT,
IFE, CAS, WHN, OTW, CAL, SEG, OPE, DCL, ESC, NXT,
RET,PAR,UND} T, 2 Ti=Tnn
T TnT w=0 T 1,={SEQ, OTW, ESC, NXT, PAR, SEG, UND}

Tlln:TIn'T"In
Tcnx Tln 2
(3) Sp={s se }
(4) Se={S seSmnaverb(s)e
VDDAanoun(s)eEDDAconj(s)eCDD} VDD, EDD, CDD

verb:

— 14—

S¢t—» VDD; noun: S¢;— EDD; conj: S¢— CDD

(®) PL={pl ple }
(6) Spi={s
Se Se }
GOTO
(7) parent(t,n) t n
childnum(t,n) n brothernum(t,n)

n eldest(t,n) n
unique(t,root) root t
ancestor(t,n) n

(8) language_type(x) X
syntax_check(pl, exp) exp pl
3.2
1 pb :
pb=(t:=(Ac,dc), fo,ti=(Ai= Air - Ap,dl), Cor,foe,i=(Ai= Aig
Aiz,di))
te, &, g
ALALA
far Ac- A
Ra  Cot
CarcSpr Tse: Aip— Cys
te, t, i Rg
1)
2 te=(A;,dc)
pb AT =S
dc: A.- B,
B.={dc(a)| VacA}
A dc(a) de(a)={a.a;,
ak}:Sequence{aj|j20 =k aeA; a k=0
a }
aeA, dc(a)
1) a[Tele{l:> ' #} |dc(a)|=0 a
a[Te]e{+ *,0,7, &} a |dc(a)|=0
a a
2)  a[Tel=""  ldc(a)|=2 |dc(a) [ =2
a edc(a) a[TeleTem(i=12)  |dc(a)[>2 ajedc(a)
a [Tenle{+.0#}(=1,2, k)
3)  a[Tele{+ * 0}  |dc(@)=1 ajedc(a)
& [Tenl€Ten (=12, k)
4)  a[T]="&" ldc(@)|=2 aedc(d) ajTele Ten
(=12, k)
)
3 t=(A= A Apdl)
pb
AT 19> Sr AcT 1% Sy
dl: A- B,
B, ={dI(a)] VaeA} A dl(a)
dl(a)={a,ay, ,ak}:Sequence{aj\jzo =k aeA a
k=0 a }



acA, dl(a)
1) a[T,]e{OPE, DCL, CAL, SEG, ESC, NXT, RET,

UND} ldi@)|=0 a a[Ti]e{SEQ,
WDO, FDO, RPT, IFE, IFT, CAS, WHN, OTW, PAR}  a
|d(a)| =0 a

|di(a)| =0 a

2)  a[TL]="IFE" |di(a)| =0 ldi(a) | =2
qedl(@  aTleTi-{WHN, OTW},j=1,2

3) a[T,]e{SEQ, WDO, FDO, RPT, IFT, WHN, OTW}
|di(a) | =0 ldi(a)| =1 aedl(a) [Tl eT-
{WHN, OTW},j=1,2, k

4)  a[T,]="PAR" |di(a)|=0 ldi(@) | =2
aedl@  aTleT-{WHN, OTW},j=1,2, k

5) a[T,]="CAS" |di(a)|=0 ldi(a)| =2
qedl(@)j=1,2, k y[T]="WHN"j=1,2, k-1, a[Ti]e
{WHN, OTW}

(3) Cdf fsc

Car
fe t

(4) RcI

Ra={R(X) xeTc}

acA; fu(a) R(@[Tcnl)

1) R(+)={r1,r2,r3}

rl:parent(t,a)[Tc,]="2"
eldest(t.,a) -> fy(Q)[ T ]="WHN"

r2:parent(t.,a)[T.,]="?"  brothernum(t,a) = 3  eldest
(te,@) -> for (Q)[Tin]="WHN"  fo; (8)[Tin]="OTW"

brothernum(t,,a) = 3 not

r3: foi(a)[Tin]="SEQ"

2) R(™)={r4

rd:f,(a)[Ti]="WDO" fy(a)[Ti,]="FDO" fy(a)[Ti]= "RPT"

3) R(?)={r5,r6}

r5:childnum(t,,a)=2  3Jcnedc(a)(cn[Te,] = "0") -> fy(a)
[Tin]="IFE"

ré: fa(@)[Tin]="CAS"

4) R(0)={r7,r8,r9}

r7:parent(t;,a)[Ten]="?"
a)>2 brothernum(t,,a)=2
"0")) -> fa(@)[Tr]="WHN"

r8:parent(t.,a)[Tc,]="?"  eldest(t,,a) (brothernum(t.a)>
2 Dbrothernum(t,,a)=2 Vvbned c(parent(t,a))(bn[Tn]="0"))->
fa@[Tin]="WHN"  f;(a)[Tis]="OTW"

not eldest(t.,a) (brothernum(t,,
Vbnedc(parent(te,a))(bn[Tcn]=

ro: fa@)[Tin]="IFT"

5) R(>)={r10}
r10:fy(@)[Tin]="ESC" fy(@)[Tin]="NXT" fu(@)[T\n]="RET"
6) R(N={r11}
ril:f,y(a)[T,]="CAL" fy(a)[T\,]="SEG"

7 R(:)={r12}
ri2:fy(@)[T;n]="OPE" f,(a)[T\,]="DCL"

8) R(&)={r13}
ri3:fy(a)[T,]="PAR"

9) R(#)={r14,r15,r16}

rl4:parent(t,,a)[Tc,]="?"
eldest(tc,a) -> o (@)[Tin]="WHN"

brothernum(t.,a)>2 not

ri5:parent(t,,a)[Tc,]="?"  brothernum(t.,a)>2  eldest(t.,
a) -> fo(a)[Tin]="WHN"  fo,(a)[Tin]="OTW"
ri6: fa(@[Tin]eTin-{WHN,OTW}
()
4 t= (A= A Ap,di)
pb
AT %Sy AT 1n<Sp,
A=A Ap
di: Ai-B;
Bi={ di(a)| VacA} A;
di(a) di(@={ara, a}=
Sequence{aj|j20 =k aeA; a k=0
a }
1)
IXePL(VaeAi((language_type(a[Tin])=X) VaeAj,

(language_type(a[Sy])=X)))

VaeAjy(syntax_check(language_type(a[Ti]), a[Sp])= true)
2)

4
te t.
t
Cur foc t Cy
ti te
o 2
4.1
te te t
(l) AI fcl
te a,acA;
RcI R(a[Tcn]) a
a' a'eA a a
fcl(a):a' tc
A| fc| AI All A|2

A={fa(@) | FaaeA)}, An={alFa@eA a[TnleT W} Au=
{al3a(acA; a[TileT i)}
(2)dl
te acA;
() de(@={a j=1.2, .k}
j=1,2, |k}

de@=2  di(fu(a))=
di(fa(a)={fa(a)

t t A| dl



tI tc 5
Rcl
1 te
R t
4.2
t
3
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t
4.3 Cdf fsc
Cor fs t
f) PIM, PSM
An a(aeAn)
c
a ) c
a c f(a)=c Ay g
t) 10%~30% 50%
Car A - Cyt fe  Ca={fx(@l
Ja(aeAn)}
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