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A Software Consistency Management Model

using Operation History
Jungkyu Rho'

ABSTRACT

Software documents consist of a number of logical objects and relationships between them,
and a lot of versions are generated during software development. When an object is changed, it
is desirable to easily identify the change and the range of change propagation for efficient
software development and maintenance. However, it is difficult to identify it in a
coarse-grained object management model. To solve this problem, fine-grained object
management is required. In this paper, I propose a consistency management model for
fine-grained software objects based on operation history applied to edit software objects. This
paper presents a formal model for consistency management at the fine-grained level.
Consistency between documents is managed using dependency between objects and kinds of
the operations applied to the objects so that unnecessary change propagation can be avoided.
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function consist_check( a : document; i
revision number;
begin
aivisited = true;
changed = faise;
for each b € Da do
begin
j = Calbl;
if by.visited = false then j; := consist_check(b, j)
else ji = the latest revision number of b;
if iy > j then
changed := changed Vv propagate_changela, by)
Calb] = jiv
end;
if changed then
begin
the latest revision number of a = i + 1;
return(i + 1);

! revision number ) :

end
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else
return(il;
end: {consist_check}
function propagate_change{ a, b, : revision of document ) :
booiean;
begin
investigate the change in b
and propagate it to a if required:
{human intervention may be required}
modify Dai if required as the result of propagation;
{human intervention may be required)

if changed retumltrue)
else returnifalse);

end: { propagate_change }

consist_check$} propagate_change°l 9%
A4 AAeY BYA Ad AL s dH3)
W og&H 2o £4 qf A2 WA a8 484
& AAEY] AEe @ — b & B FEAY @
AE wet o] £ G Frt uY A4 b
9 HZ HA bmol a — ¢l £A4 b EA3A
%od b2 d#Aol FAH Qe Hejrh W
d g — b2 EE BA bl W3 g ~ bmold
ars 4ol FAFHY gle Aol Y b
HZ Aol bpaoli af 4T JFAE bnol
Egom AAH EAAs EAFE Aotk o
B4 bpaoll A g2 o] W7 A% 4R E HA s
of ¥l WAl Hutmlojof W Y AFE
AR EA ag FAHA guol 45 Y@
A am ~ bmaol F7HETH WFe] Mg ¥R
7b o’ a8l MEE Wdel AAHA ¥ g
~ bm1°l F7tETh

g B9 (Z¥ 6 Uhe d#4d de A&
A d4E& v Ed (a¥ 6) (e 4 ¢
9 BF my7t ¥ MEE WA o7t 44H
AR o} WAoo AntsH A & et 2
Aeol EA g9 H2 WA g & M9
o 89z HA ARG HABIYE o] &4 ©4
o o8 b3 ot A2 FEAY o OE
B2 £44% 7ML YA ¥o22 dBA
o} fAF0] = Holth wety be] Y& el
AxEn 1 A WAl Haso byt AAEH
I by ~ o7F 7MY 24 ar bi# b7t vl A

a9 &Y <o, m>ol #H3d FAY
7] W&ol WAHA & a ~ o} F7HET

5t
T

a~ b, b~¢

COH S8 A HB el

& EE

a,~»b by=e
ay~ b by~¢y

(Lh clt HYGE Fo| ol

OO,
o] o] [ [
odoNods

a;—b by
a)~ by by~ ey

(Ch b2 WY ® MU %o
atel

> e
(o] (o] Do [
ogoNodo

a;-»d b,
a,~ by by~ey

(2H a& HE & Topdt Fo| Hef
(28 6 WXl e of

Ao



6. @ =
B =BoAE nARS 2ZES] AMY U
w% EEH0E B 5 Ax LY A4

sttt AAel wido] Add w A" A
EQe AA 54 BA=RH dud 4
THL 5 A FA AL Bl 4
Ae W 2 D8 AA BdMeE ¥WRY
FE dAs7] HAstd WA WEE &Y
oo @ 2 =AM AAse ZdAAE
AL AARe FHAA AA HEd A
o el &S uAd o AAL] wAG
HAHol Q7] WEd Edad d#A HAE
HE F AR A4 J2ELZREH ATy W
4 Wee dA stetste] Bd A3 4R E 2A
AE F Aok &, 7|E9 484 B E’-‘i"’ﬂ’ﬂ
T Az F540] WA wE} W= A
s BMT ¢8H 4540 A3 B4E @
A £ U 28U & =FAAM ANE B2
@ AME vlHl o9 FE549 dite met A
& FEA0l W A ¢8H F540
&Zﬂi}% B4E 25 BE 7 ook

_‘a i) mlm l)
_8,

3|

A}
3
&l

U

[1] G. Heidenreich, D. Kips, and M. Minas.
"A New Approach to Consistency Control
in Software Engineering,” Proc. of the
18th Intl Conf on Software Engineering,
March 1996.

{2]1 B. Magnusson and U. Asklund, "Fine
Grained Version Control of Configurations
in COOP/Orm,” 6th Int’'l Workshop on
Software Configuration Management,
SCM-6 Selected Papers, Mar. 1996.

[31] Rho and C. Wu, "An Operation-Based
Model of Version Storage and Consistency
Management for Fine-Grained Software
Objects”, J. of Korea Information Science
Society: Software and Applications, vol.27,
No.7 July 2000.

2y 2 29 69

[4]]. Grundy, J. Hosking, and W. B.
Mugridge, "Inconsistency Management for
Multiple-View Development
Environments,” [IEEE Transactions on
Software Engineering, vol. 24, no. 11,
Nov. 1998.

[5] E. J. Choi and Y. Kwon, "An Efficient
Method for Version Control of a Tree
Data Structure,” Software- Practice and
Experience, vol. 27, no. 7, July 1997.

[6] P. Lindsay, Y. Liu and O. Traynor, "A
Generic Model for Fine  Grained
Configuration Management Including
Version Control and Traceability,” Proc. of
the Australian Software Engineering Conf,
Sep. 1997.

[71Y. ]J. Lin and S. P. Reiss, "Configuration
Management with Logical Structures,”
Proc. of the 18th Int’l Conf on Software
Engineering, 1996.

[8] ]. Estublier and R. Casallas,

Software

"Three

Dimensional Versioning,” Int’l Workshop
on Software Configuration Management,
Selected Papers SCM-4 and SCM-5,
April 1995.

LI

1991 AM&distw

A 4HE Al g o}

(0] &A})
1993 A &didtn

A& (o] 84 A
1999 A EdiEgn

A7} 8t (o] Bt AL
1999~2002 A HA FIATL HYdd T4
2002~dA AZdign HAFe A AYAFA
A Eok ALES T8, tolE o] s
E-Mail: jkrho@skuniv.ac.kr




