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## 3972236321 : maJoR COMPUTER SCIENCE

KBY WORD: DATA COUPLING / SOURCE CODE CONTROL SYSTEM / FUNCTIONAL
DEPENDENCY / 4GL
SUMETH TACHAPISUTH : A DEVELOPMENT OF SOURCE CODE VERSIONS
MANAGEMENT SYSTEM. THESIS ADVISOR : WIWAT VATANAWOOD, THESIS
COADVISOR : ASSOC. PROF.WANCHAI RIVEPIBOON, 87 PP. ISBN 974-333-643-5

In this thesis, a2 source code versions management system is developed using the delta
storage technique to minimize the usage of storage area. It means that source code common to rmore than
one version are not duplicated. The developer is capable to retrieve previous versians of program source
codes, if needed. Moreover, several extended features are proposed during the source code control task as
to alert the functional dependency among modules of program source codes.

In our approach, the data coupling dependency checking feature requires only program
source codes as input without any other information from design document. It is a practical software
configuration management tool that handles and ensures the completeness of existing documents in the
software system. The developer is able to manage the risk of the changes of source codes and to reduce the
ripple effect of errors occurring at one location and propagating through out the system,

This system has been tested using synthetic test source codes of a medium-scale 4GL
application. The results are satisfactory since the source code versions management sysiem can correctly

report the impact of changing in program modules.
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1 #
2 # Program Name ; btp001.4gl

3 # Programmer ID: smt
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5 globals
6 define gmsg  char(100)
7 end globals
8 main
9 ~-define msgl  char(80)

10 define msg2 char(200)
11 {

12 let msgl = “Hello World !”

13 display msgl

14 }

15 let msg2 = “New Hello World !”

16 display msg2  -- Display New Hello World ! message

17 end main
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# Module Calculate Commision
function calcomm(custtype,amt)
define custtype char(1)
define amt money(16,2)

define comm money(16,2)

case
when custtype ='1'
let comm =amt* 5/ 100
when custtype = '2'
let comm = amt * 8 / 100
end case

return comm

end function
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@ Check In Source Cnde

Fie  About
Fie Name |C\work\Calcomm 4]
o e ”

| Checkin l

wesred

B Module Calculate Commisian
function calcamm{custtype amt}
define custype char(1)
define amt money(18,2)
define comm maney(16,2}

case
when custtype = "1'
let comm = amt *5 / 100
when custtype = 2"
let comm = amt * 8 /100
end case
: 1etum cornm
¢ |end function
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@# Check Dut Sourse Code

File  About

Progiam N amal Caleornm

Check Qutfor @& Edt  C ReadOnly  Implement

Version

1.0

: “Source Preview- e S R B s BN L R e L .
| |# Module Caleulate Commisior:

i {function calcomm{custtype, amt)

¢ define custiype char(1)

i | define amt money(16.2)

!'| define comm money(16,2)

! case

i when custtype = "1'

i let comm = amt * 5 /100
5 when custtype = '2'

let comm = amt * 8 / 100
& end case

! return comm

! tend function

Vesion10

e

G e Sadris

sUP 4.5 wihe TsunsuverdinTilsunsu Calcomm ok imsud iy

Check Out File Name EE:

Save jn: |U Temp

ol g olEs

Fie name: ]Calcomm

Save as ype: ’lniorn_jix 4GL Source P_u_::gmm ["._4gl]_ -
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4219 udlegadrdaslisunsy  Calcomm4gl laolusunsuussansasol

19U Notepad iiugu dalugud 47

&) Colcomm - Nolepad

File’ Edt Seamch Help e e s 3 &
# Module Calculate Commision ;|

function calcomm{custtype,amt] .
define custtype char(l)

| define amt money(16.2)

| define comm money(16.2}

fet comm = 0.0

case
when custtype = '1* or custtype = '2*
let comm =amt* 5} 100
when custtype = '3’
letcomm=amt*107100
end case

"If custtype = '2" then
let comm = comm + 50 --Add Fee 50 when custtype is 2
end it
_ return comm
end function

Ui 4.7 qamideTasunsa Calcomm.dg! Aignud v ol Notepad

4.2.1.107‘1mm‘%’aﬂiﬂsLmsu%’mﬁuwﬂnT‘L!sunmﬂ?ﬂﬁxgﬂﬁwgamﬂa?ﬁﬂﬂ?@
ievnstaiugasidelusunsy Calcomm.dgl #18Suntsudlusiu
fu TaoSunnhmstlousiadlsuazswarin aslumhasdmiy
HouswadlSime o dounndlifitluanasmavhem  aatly
wddwdne Wignianan vaaldsuasudaduuitn Tdsuasunse
gadidaneqa Toudoufugpsdidelusunsy Cacommdgt asluges
Housoudly deunndluiitugdront aadunnddude Weasa
aouduutugadds Ilsunsufidosmstatudgszuy &9
Wsunsuezrinemards Isunsutuuty vuraslusswdaga

oty delugih 48

54



e Check In Source Code

Fde About

w_J]  Checkn | |

Fie Name ]c: \wark\temp\Calcomm. 4gl

i |H Module Calcufate Commision
+ |function calcomm(custtype.amt)
i | cefine custtype char(1)

define amt money{16,2)

I+ define camm money(18.2)

i, let comm = 0.0

case {
when cusltype = 1" or custtype = 2’ |
let comm = amt*5 /100 !
when custtype = ‘3
let comm = amt * 10 / 100 ]
end cass

if custtype ="2' then

let comm = comm + 50 - Add Fee 50 when custtype is 2
end if ;
i teturn comm {
- |end function

_Inmn&d Hdatlon Viewv - e gl e i bt e e e i b

e

4 o .3 W
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New Version Informaltion ® . X |

Program Next Version IT— 11_

E dit Progtamet |sml

Comment

0K I

1. Initial vanable comm to zero

2. Change case custtype is '2' to used same fomula of case custtype is
l1 i.

3. For case custtype is '2' comm must includs $50 fee.]

319 4.9 uaaamsilounbdmammnomgnisudlylilsunsumiegadifanoga

42.

' y
113 vmsBonldlisunsuvedn li)sunsuniognd danogadnnss Tau
° o [ "} ar ar é
mmsvaingamds Tisunsn Calcomm Soundadunosdu 1.0 ¥

vz TAuuggadds Talsinsu Calcomm.4gl As3U7 4.10

# Module Calculate Commision
function calcomm(custtype,amt)
define custtype char(l)
define amt money(16,2)

define comm money(16,2)

case
when custtype =
let comm=amt* 5/ 100
when custtype =2
let comm = amt * 8/ 100
end case

return comm

end function

r : "
U 410 ufluyamdsTusunsy Calcomm.4gl 855U 1.0
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4222 whsudugedrdellsunsunwidudeshng  TWiluean 9o
CustOrder.4g! falugalit 4.1

# Module Calculate Customer Orders
function calcustorder()

define o_custtype char(1)

define 0_orderno char(8)

define o_unit int

define o_price money(16,2)

define o_amt money(16,2)

define o_comm money(16,2)

declare q_order cursor for
select orderno,custtype,unit,price from custorder for update
foreach q_order into o_orderno,0_custtype,o_unit,0_price
catl Calcomm(o_custtype,0_unit,o_price)
returning o_comm
let o_amt = o_unit * o_price + 0_comm
update custorder set custorder.amt=o_amt
where current of q_order

end foreach

end function

gt 411 udluydidalysunsu CustOrder.4gl Hhoanmisdmfiu
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1@ Check In Somsce Code
file Abouwt . ¢

~Source Preview

E -1 lnconwﬂd&bn View\__ Pfi T el e Ry g ur T S et R ek e e e e? ._;,__..__.__. ey sty g - i

3 [Custorder]
" |Call tunction calcomm in line 13. Parameter? datatype not match with Calcomm.4gl.
- {Call function calcomm in line 13. Parameter3 not found.

.

4223 dmssafultsunsy  Taodeuandlufiudaiy  naduanddm
o ety TsunsuSuimssadiy Fvlunsdii sumssafugas)
#Falalunsy Custorder.4gl Lﬁwzjszumﬂuﬂ%@um Tsunsuagdiinms
uaasthenadmiullousiosiivednde  dmstloufetused
fo Weindfeudoslhinouandlfiduanaemsiem natund
fudhe wﬁqmmfulﬂmﬂmﬁ%z%ﬂ;ﬁu‘qﬂf‘hﬁdﬂmﬂm
Custorderdgl  Whlluszy  donsrmmuidarudusiussznig.
Farsuiganudauds  Tusunsufezthuuaaslugosuannuda

ufis faseraslugui 4.12

Fle N ame ]Cf\WOIk\EUS[OYdEI.4Q|

* [function calcustorder(}
. |deline o_custippe char(1)
- |defing o_orderno char(8)

B Module Calcutate Customer Orders i

define o_unit int

define o_price money(16,2)
define o_amt money(16.2) ¥
dsfine o_comm money(16,2) p!

declare q_otder cursor for
select orderno custtype unit price from custorder for update |
fareach q_order into o_ordesnc,o_custtype,o_unit,a_price !
call Caleomm(o_custtype,o_unit,o_price) !
retuming o_comm
let o_amt = o_unit * o_price + o_comm ;
update custorder  set custorder.amt = o_amt =
where current of q_order b T
end fareach '

<N o o y A, . )

 Thiness19

1Uf 412 wilneuanamsiaduyafidsTusunsy Custorder 4gl
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A Development of Source Code Control System
with Data Coupling Dependency Alert
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Abstract: In this research, the source code control system is developed using delta storage
technique as to save storage, It means that source codes common to more than one version
is not duplicated. The developer is capable to retrieve previous multipte versions of
program source codes, if needed. Moreover, an extended feature is proposed during the
source code control tagk as to alert the functional dependency among modules of program
source codes. In our approach, data coupling metric is exploited to identify the functional
dependency between two modules. The data coupling dependency checking feature requires
only program source codes as input alone without any information from design document.
It shouwld be one of the practical software configuration management tools 10 handle and
control the existing uncompleted documented sofiware system. The proposed system has
been tested using synthetic test source codes of medium-scale 4GL application. The results
are satisfactory. The information on how many related modules of program source codes
will be affected as the consequence of the changes of source codes, 18 necessary in the early
stage. The developer is able to manage the risk of the changes of source codes and to
reduce the ripple effect that means when errors occur at one location and propagate through
a system.

Key words: data coupling, source code control system, functional dependency, 4GL.

Introduction

Software configuration management is a group of
activities to manage systematically the changes to
the software configuration items during the
lifecycle of software system. Four basic activities of
software  configuration = management  are
identification, change control, status accounting and
auditing {1]. Software configuration items include
program codes and documents, It is necessary to
ensure that the original program codes are
documented during the software system project —
especially in large-scale project that the changes of
configuration items always occur.

Source code control system is a UNIX based source
code revision control system [2]. Tt is the first
generation of software configuration management
tools surveyed in (3] that provides version control
to source code. However, the source code control
system does not provide the recommendation of the
related modules 1o be inspected as the consequence
of the changes of any version of source codes. Any
error may occur in the related modules and needed
to be indicated tn the early stage.

In our approach, data coupling dependency
checking feature is added to the source code control
system as to enhance the capability of developer to
identify a risk of the changes of the source code.

This paper is organized as follows. Section 1 is the
introduction. Section 2 describes briefly on the
design of our approach - to aftach coupling
dependency alert to the source code control system.
Section 3 describes the experiments and resuits and
section 4 is the conclusion.

2. Design of Source Code Control System with
Coupling Dependency Alert

In general, version number is used to label all
modules of program source codes. A version
number i3 consecutively added as each time an
original program module is changed. The latest
version of all modules of program source codes will
be identified as the most up-to-date document.
Moreoves, developer is capable of tracking back to
previous version of program source codes as
needed.

In our design, the concept of delta storage [3] is
implemented as to save the storage. It means that
source codes common to more than one versjon is
not duplicated. The latest versions of all modules of
program source codes are stored with a set of script
files describing how to convert the available
version back to previous versions. Figure 1 shows
that source codes of version 1.2 is finally extracted
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after source codes vession 1.3 has been converted
from the latest version of source code, version 1.4.
With this design, the source code control system is
expected to manage unlimited numbers of previous
versions of program source codes without any
complication of the file management.

In addition, data coupling dependency checking is
another distinct feature for developer. Our basic
idea is how to provide a developer a set of coupling
dependent modules to be concemned during the
changes of the program source codes. Data
coupling dependency [4] among program modules
is Getected.

In our approach,.the changes of ‘Numbers of
parameters’ and ‘Types of parameters’ are
considered. Figure 2 shows a sample of the change
of ‘Numbers of parameters’ of function
“findshare_commtype(scode)’. The new function
‘findshare_commtype(scode,pdate)”  has  two
parameters. In this situation, the data coupling
dependency between function ‘createtrade()’ in
module ‘posttrade.4gl’ and function
‘findshare_commtype()’ in module ‘calcomm.4gl’
15 concerned. The developer should be alerted and
informed that module ‘postirade.4gl’ needed to be
inspected and correct as a new version, if possible.

Sceript change version 1.4 to 1.3 ¢4,

Seript change version 1.3 to 1.2

Seript change vergion 1.2 to 1.1

Scrlpt change version 1.1 to 1.0

Get Source

Source Code
version 1.3

—
B calcomm. 4g!
#® version 1.0

l-uncbon findshare_commtype(scode)
define scode char(10)

end function

# calcomm.4gl
# version 1.1
" E——

i;..lnoﬁon findshare_commtype(scode,
define scode char(10),
pdate date

er;;l’ function

# version 1.0
et

meain
ond main
define edaie dale.

s¢ char(10)
let s¢ = "88L"

function croatetrade{odatoe)

call findshare_commtype(sc)

Figure 2: Sample of the change of ‘Numbers of parameters’
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A sample of the change of ‘Types of parameters’ is
shown in figure 3. As the data coupling dependency
between module ‘posttrade.4gl’ and module
‘calcomm.4gl’ has been concerned, the change of

parametes of function ‘findshare_commtype()’ from

‘scode as char(10)’ to ‘shareid as integer” will atert
the developer that function ‘createtrade()’ in
module ‘posttrade.4gl’ should be inspected
consequently.

3. Experiments

In our experiment, we investigate at least a
medium-scale of software gsystern - a software
system developed by using 4GL INFORMIX. The

software system consists of 60 modules of program
source codes. Each module contains «pproximately
30 functions. Each function is written at least 10
lines of 4GL instructions. We synthetically generate
test source codes with at least 1,800 functions. 10
percents of 1,800 functions are subroutines in
library modules. It means that more than 360
subroutine invoking will occur if each subroutine i3
invoked at least twice.

The results are correctly reported in [S] as the
changes of program source codes occur. Figure 4
shows a sample of the script files to convert the
latest version 1.1 back to version 1.0.

K
¥ calcomm. 4gl
# verston 1.0
*—

funetan fndah L

_col
define scode char(10)

end function

T N—
# calcomm. 4g|
# version 1.1

e gy

Hinnks A - Y

define shareid Integer

end function

2 T A

R
# posftrade 4g!
# version 1.0

end main

end function

function createtrade(edate)
define edate date,
sc char(10)
let sc = "BBL"
wall findshare_commlype(sc)

SRR A e AR ey

Figure 3: Sample of the change of ‘Types of parameters’

P s
# Hello1.4g1 # o
e i
maln 5_}
display "Hello World!" =]
display "This Is second version® il
display "Message 1" o
display "Message 2° ;§
display “Massage 3° v
display "Message 4" 3}}

display "Message 5"
display "Massage £~
end main

< display “This is second version®

> display “This is first version®
829

> display “Message 2*
11411
< display “Message 5"

Figure 4: Sample of script files
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4. Conclusion

In our approach, developer will be provided with an
alternative to manage program source codes during
software system lifecycle. With an extended feature
of detecting the functional dependency among
modutes of source codes, any violation to changes
of source codes is alerted. The proposed system is
capable of automatic controlling the version of the
program source codes and maintaining the data
coupling dependency among the modules of source
codes at the same time. .

The contribution of this development is indicated as
the automatic tool to practically support developer’s
activity during program source code changes. The
information on how much the risk of the changes
will occur to the rest of the related modules is
available in the early stage.
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