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Stored procedures are commonly used for accessing and manipulating data
in large-scale system development to optimize the database query, reduce the
application workloads and reduce the traffic problems between the database and
the application. If the source code of stored procedures has bad smells, it will have
the impact on modification and eventually, have a negative impact on their quality

and maintainability.

This research proposes Tree Diagram and Context Analysis approach in
detecting six different bad smells of stored procedures. The tree diagram approach is
the comparison tree diagram of bad smells and source code which is written in
PL/SQL. The context analysis approach is the creation of rules and qualifications of
bad smells for increasing the accuracy in detection. In addition, this research explains
the overview process, the algorithm process, and uses example source code. The
research uses MI (Maintainability Index) to evaluate the effectiveness of the

approach.
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99959UNRANAN NUBDI ANwUsYRITRsYIARTND1ANa L RATaRANA1ATULS 1ae

9199ENANANMURANAIA MUNTLUIUNITDDNLUUNI DL UTUNDUVDINITHAILBBNAWIS T390

Wisyuulianueinsenisungedng uagenadmarilvissuuivinulidgnisdunends lag

nmsunlanineiiusessesfdanaintuinlavatenseuiuns wu n1sesniuulassasneln

wionslissunanessluntsunlalgui Tasunsau Wruasslaulaussiinuessossesd

RANAAVIINUA 22 Usehny d51easidennail

1)

Duplicated Code
Tosglandeutiunaie
Long Method

A a I =~
WvseaNdaualAg WsIANAIINEIININ
Large Class
Aanaivuanlvglaunsavitaulavatg e agluaaiaisen
Long parameter list

o A a salal a o q v v v

nssunsedmsfiwesnivuinerniuly vilidnlalaenn
Divergent Change

=t o = o da X
AANENRTTssUNTIUABULUaa Y pE1sTitARTY
Shotgun Surgery
Wedn1sniendunis Aewitnisudtulunane ) aana AauuAINFINUSIZIINg
Aanauaznsildsuwladlag Asilunilerends
Feature Envy

a = v Y = = S v o o

Aananiinissunliunsenienillsvenatadnaaanilauosnss AaluA153ziln

WnsaansafLUsTeIratatuL AUl INAaNaF LY



8) Data Clumps
Judnwuzvestayadnferiuiinsgdnnszaigegnalonaia d1a159e5iudoya
wianiiimeiunazasiadunanas wils
9) Primitive Obsession
Dudnwaznisldduusiugu(Primitive Data) 19ign3s lnernlladvinldiiedlanse
1% [ = 1
Asaslunraaunuvielyl
10) Switch Statements
N15UsINYUeEINtanniuud (Switch Statements) willounululdnnanas 91 vivla
Walangiule
11) Parallel Inheritance Hierarchical
iladinsasnseanagnuesrananila Izfeannaiiunaagniulvdnaaanilanie
12) Lazy Class
Aanaflillaldau Gemasauis
13) Speculative Generality
wunsenfigneeniuuildnuegislasganiaudluanudussdidnisldawes
1 al ¥ A g ) =
WU IN1asRaNanIBINsonTuN L TUNIENAdeU
14) Temporary field
nsladnustaasuniiuly enaviliiinanuduaula
15) Message Chains
= < N’ & v ¢ O oam A & 2 o 4‘ & |
nsneaaniasendeudaumdsuldaluilysendeuldadaluisess) WWugnls
16) Middle man
fimssenldnanasiiunu (Delegation) Ussase delaifinnnudniu
17) Inappropriate Intimacy
dl dl’ Y = 1 dl 1 Y = 1% a
ns7iranas wilsanansannsludunliaunsadnidavesdnaaisa
18) Alternative classes that with different interface
Aananin1sviumiioutunate s aanauwaidensiuinlisavdinnsaniuiiield
ANWULTDIWMUAYINU
19) Incomplete library class

Aanalaunsllauusal ausesliniswAlutauatialin1syinauauusal
Y Y U

20) Data Class
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aanifadteyauaziumsen dwmuanuiansodeudeld uiddlisingAnssud
Wia3e vdendasumsenmatulissiunsihdadusuudiusaPrivate)
21) Refused Bequest
anandRfinanagnlifosnisld uildsuannisiunenuauifnnaaausiunisun
22) Comments
nsiesdausesung (Comments) 1109 Suskdnsiusunsudlasnn dilusunsa

¥ ] [ @ 1o & £ a J a
LSUWIQ\‘I']EJ@QLLQ’J nludndufesdeuesuiey

2.1.2 SunAnass (Refactoring) [2]

Suraneds nuneds nszuaunsiUdsunlalassadievesgenduwid Tnens
L‘Uﬁlauuﬂaaﬁ?u%hiﬂiwuﬁquﬁﬂﬁumauaﬂ (External Behavior) #3aleiduni1svineu
devlmonduaitudiesonniigedne  mevhenudilanisinureswenduag uasd
Aud1esensUuU Tt mendL T Tufmuiteriuileidunsvaulue il
garAudiu mevisuAnesfinsyuIuMsiaunuaRUL3] feduanell uaznszuILnIS
fandn aansouanITeaziBondsgui 2.1

1. M3wauUiuUwenswas (mprovement Planning) uwuuiu 3 Supou fe

" 3m52sessesfiianan (Bad-smells Detection)
" hnsisessesiiianana (Bad-smells Analysis)
B A959LRUATYINSHNATIESS (Refactoring Planning)
2. NSATINABUANUMINEANTRIN1SUSUUTIweNAWIS (Improvement Validation)
Wy 3 Sunou fo
B sUseliunsyinsunaness (Plan Evaluation)
B AIATINERUAMINLALNZEALURINITVINSUNANSSY (Refactoring Validation)
" A15R929@0UANUYITBLAUYesHeATY (Function Evaluation Validation)
3. msuUsuUgsmeniuas (Improvement Execution) utad 2 dumeu e
B A9essunIsIunAness (Refactoring Deployment)

" nsUsegnalYsunAne3s (Refactoring Application)



ﬁﬂafactori?b.
/I‘D\Iannlng/l\
Program Plan Evaluationy Improvement
Weak pointg Plan

2. Improvement
Execution

1. Improvement
Planning

/gz;a—;me\ll\l Bgfa_c;o_r-i'rﬁ\
"-Qw alysis//' [{l\aploymeﬁ
C \

Bad-smell <erfacmringw—1lidation> Refactoring
i I
.B;d-smt;h Béfalctoriﬁ;\
Retection / “‘ef’.‘,‘iﬁ‘;‘."ﬂ’

Driginal : f T mproved
ot?r’ce Codd < Functional Equivalence Validation > Bource Cod

3. Improvement Validation

JUT 2.1 nszuIunssuwianess [1]

51888880 I5N1TTuNANDI IV UTLNTUTEINg HU a3Uuazsiusiulaeg Martin
Fowler A919911A 72 35 war509508NRANAINIUITD 2.1 Ao wNANesIni83sn1se819te8
PUISIY 72 35v09 Martin Fowler [2]

35N155uANDIIE NS UTDITRUNRANAINTITIUAIBNIY NLD/LDEAILD N1ILATIZN
warsIUT ey PL/SQL Knowledge Xpert dviawun 20 Uszinn dsieazidunasil [7]

1) Business Logic in Exception Sections
) & ¢ v aa o w | a '
AANYME Aa N153geslAnduNdaNd1Any W assnenegsna Liludiuves
[ ¥ . < [ p=| 1 o
Vet (Exception) 1udnwazliauaisnszii
IFn5surpefia As lnenisdreveselanludruvestosniiu Wrlvasadulnsdieas
Tl 13Tudruwee Declaration Section
2) Calling DBMS.OUTPUT.PUT _LINE Via Wrapper

AENYaY A N3Ny DBMS.OUTPUT.PUT LINE lagnse

WBNsuAness Ao BenldA1ds DBMS.OUTPUT.PUT LINE /iudiuus %3e Wendu
3) Hide Business Rules Inside Functions

ANANYY Ap NsuansraselAndluveIngrsetataruniegsnaliludiunisvineu

wantae ldaauliluiandu

aa = a & 1 L3 ¥ 1 & ¥ v W a & U

Fnssuraness fie deuresulandiuvesngriototeduniegsiabiluilenidy

4) Hide References to Package Variables
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Ay Ao laivihnsteunissnadaianuusluszdulnauea (Global) iilesandh
wsiszmalilussdlnavea wdiimsiFenldluileidu vide nstioes waziinisgn
WasuuUasArvesiiulsuds foildmudsiu Weluldeluiledtu vie Insd
.wosdaly 019vilafuusiasundasluud Gedawalildefudsilignieaile
Aosnssenlgrdulsluszaulnavea

WAy Ao gaunisosdsdiulsluszaulnausa (Global)

Complex Logic Into Separate Modules

Y aa o v ﬁd

Adnualy fe Lilnsuendiuvewesalaanlanududougaludnluna

adl a a N o 1 & Y aa o v &
FBsTunaness fe ihdruvesweselaniiianududouauendudnluga

Initialize and Cleanup Logic in Execution Section

AUdNYUY AD N199199039LAR drumnueal AU drunisauaiean Liludiunis
yuraningldwenBlulnsdeasaan ity

aa a a S 1 ) 1 'y 1 v 1 a 5
3TN155uNANESY A wen dunInuAAT NU d@aun1savatsan eanluiilulnsdwes
WUNANNIATALAY wadtSenltdaunulnsteaswnunisiiweselanmaliuunlilu
AUAIUVBINISYINIUNEN

Move Repeated Logic

ANANYE Ao N15Ivduvatlanndnulilulusunsuvates 1 Ingludinisdredn

(% (%
o w o

& P P & x = = I Y o 1%
YasrasslanngiutulUas1adulandu 5o InsTeas walsenlganulny
aa a a A v | & Y A8 w ° v = 'z - =~
AN5SwANese Ao dredruvasraselanigiiuy e luas adulendy wie Insd
wos wasenlrnuwunsdeulangis dulivadimi
Reduce Declaration Sections
AuANBE Ao YwnludinrainsusensadUsiivunivg wilidnisusuanvuin
Tanaq
aal ~ a oA ) \ ) Ao 0 v
WNTuNANeIs Ao Usuanvundiunisusznisamandsndauialuglilanas
Reorganize Large Packages
ANy Ao wianafivwalg

aa = a A & & aa | o I3 & &
ANTIUNANDIN AD LLEJﬂLLWﬂLﬂﬂmusﬂuqmiﬁmaaﬂmqﬁiqﬂLUULLWﬂLﬂ"UUQU

10) Use Literals

v @

ANANYE Ao N1353YAIIdnYsIlagasslunsldmdesingg IngliiFanldauny

9

% & v

AUSUIELNNAIAIN I8 WINTU



FBnssunaneds fe Sonldnukuiuussaanand vie fuituunudlededdd
UAPIONYT

11) Replace Single Row Queries
Audnvae fe lufimsaailaidudmiveseldndiuitliuadnsainnsdududoya
g 1 15anedn  Gsmsunuiivefeldndruiilinadniannnisdududonaiiios 1
15AADIA ABHIATU
FBnsTurlaneds fe Wweddldndiudilvnadndannsdududiies 1 saredaluadi
Juileddu udasenldonuileiduinu

12) Replace Status Codes
Audnuy Ao dwvesweielindidoutuionansaniuzuisedns 1y naaey
anuzmsvhauitldaunysel udlsithluBiluduvestosniiu
A3nnsTunavess fie thdiuveweselda e utuiiiowansaniusuisegne iy
ayvaeUantuzmshauiliauysal il luduvesdesniiu

13) Using FORMAT ERROR_STACK
Audnwaly Ae 19970 SOLERRM @3 SOLERRM fuunaufieaud 255 Bytes i
Fn1sTunanes fe 19F1ds FORMAT ERROR STACK unu SQLERRM

14) Not Using SUBTYPES and Anchored Types

[

AN A N1sUSENAGILUSUSELAM VARCHAR2 Tagluldn1susenakuuanddy

o]

=

Yomoauiiluniseleya
Fns3unaneds Ae Mnsuszniauuuedetensduilumsiadeya Aenisld
<field_name>.%TYPE dmsusuususeian VARCHAR2 usdlifinnssdoya Al
F1ds SUBTYPE iandaglunsussmasauys taeTannsil Wedimsasuudasanny
g9 UUsUsELAN VARCHARZ Tusnsnsdaya aglinssnuiusesaldndiuil

15) Using Collections for Multiple Accesses
Anudnwaiy Ao mawddstoya Static Data vianeq A%y wildfinisldlassadredoya
LUuIAs1 (Collections)
FBnnsTuraneds Ao maihdedoyanuueasdl (Static  Data) maneq Ay Aasld
Tassadadoyanuudans  (Collections) iwntrefiadunisannisuszunana

lngnssangrudeya

16) Using Explaining Variables
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Y} Y ao v A

udnwuy Ao Weldiuveswesvlanndudounaziieitesiugn smneq wailifinns

[
1 Y =2

A
9
AMYUARILUTTUNNTOITUAINIIAIUILUS ADU LA SN lT ML LU

Y Ao v

FBasIuraneds fe Wellduveswesalfnfiduteunaziivatesiugnssnag asd
nsfmuRiLUsTuLNsessuAMsAuaiug Aoy udaSadenldnuriuyst
wanAududeu wnemahgestiluldnduasasiiiidlasn Tnaensdlogns
HPRHITRPHGRT

17) Writing Handlers
Andnwae Ao lufinsiToudiudnng (handlers) T#fuanuAanain (errors)
annsamannliasinty
FBasTurianeds Ao 1Teududnng (handlers) TiummRANaIA (errors) 7
anunsamanldinaniniu Wy lunsdumdeya Sarudululdfesldnudoya
\a8 fiAnsail EXCEPTION WHEN NO_DATA_FOUND

18) No Range Values in Numeric FOR Loop
Andnuaiy Ao lilfimslesfulaensnseasuioulunounslideyauuuiangm fu
FOR Loop 3etnendassavdmsunmsinaiusuuiugy uding (Nul) azsiiliiie
AUNANAA
BsTuraneds Ao InensnsvaeuieulvneunsiSenldmasisinmsiauuuuiu
41 3o A5l WHILE Loop unu Liosandimsmsivdeureunsyinaiuuuuius,

19) Using cursor loops with DML
audnwy Ao mslinshauuuiu fenvdmiviansdeyaiidaiverlu
M1319U8Ya Ao DML (Data Manipulation Language) Usznousiesds sl
SELECT, INSERT, UPDATE, DELETE %aﬁmamwuﬁummL%f[,um'iﬁué’u%azga
FEn1s3unaneds Ao nsidsunisiiaunuuiugn Aiddilddanisdoya
Usenouseds fall SELECT, INSERT, UPDATE, DELETE  ogluguues nis
UszananawuuUsuiann (Bulk Processing) Afe M9.UABWIN Cursor Loops U
\Ju Bulk Processing

20) Convert cursor loops with DML and conditional logic
audnuai fo lifimauAsumahausuuiugiivhouiugedidves DML (Data
Manipulation Language) uazdouluvnansangsingg Tieglugures msuszanana

WUUUILLNA (Bulk Processing)
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[

Fnsawlaneds Ao wWasumsIauLUUILS Fentndmiuianisteyaiidnui
ogfluntsadoya Ao DML (Data Manipulation Language) Usznaugesnda dail
SELECT, INSERT, UPDATE, DELETE LLasﬁaulWNmiﬂwmﬂ Iiegluguves N3
UszaianauuuUTIIuNIn (Bulk Processing) unu lngasude n5LUABUIN Cursor

Loops waztiaulenianssnemnas luidu Bulk Processing

2.1.3 waunwAuldl (Tree Diagram) [8]
v v v & v Aa o I3 v 1 o
wruneu i dunnunmnsdaiudeyaniidnwazilulaswadilaglidnisaug

s 1

Im&Jﬁi’faqﬂaLwiawmﬁlwgﬂfﬁ'mLﬁuﬁﬁiwum (node) Fazilmnudunusvossmarnulsluanuay

'
v A U L4

Yoanauiliugn (parent-child relationship) Aulnuatusyiuiiegfniu waunmauliozsy

Y

Mnduvesiulifaionitnn (Root) uariiduussnaudeuandusud 2.2 fi

1. 57 (Root) : Aedeyadilusnsulsl

2. Tuun (Node) : Teyaiidmivegluuuamduliiinnuduiusiuludnunrvedie
fugniulyundiegluszduianriu

3. Tnusmiousl (Parent Node) : Tnuaflegluszduuuiiiniy

4. Tvungn (Child Node) : Tnunfiegluszduansiindy

5. Tvuaditfes (Siblings Node) : nupitegluseiuiieniu uazdl Parent Node 1y
Iuppigani

6. Tnuslu (Leaf Node) : Tnunitlaiillyungn

7. 386U (Level) : szagyemutfsaInnuasinlUauisivuntiug

Level 1

root

Level 2 parent of cand d parent of e and f

child of root a b siblings

Level 3
child of a child of b
leaves c d e f siblings

JUN 2.2 amuanausun el
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2.1.3.1 MsviBaununwauldl (Tree Traversal)
msvesiulumulnuavsenisAuteyaluwunnduld aunsaudsdunisvies

1 A ¥ Y dy

Huvisen1sAuUM el

=

1. Depth-first Traversal {{unsviessnulvuaniensiumdona fsuvuded
" 5viRakUUnouaIfiu (Preorder Traversal) : N15WadlagddduaINgIN waa
viedluglyungnitegmisdrouazyn mudidu
510 -> e ede -> 1ruan1ewa

[y

B A19YIRLUUAINAIAU (Inorder Traversal) : nsviaslaglanudiAeyiv

Inuagniegnnsdienou uawieslunsnuargnitegnieuan muaiu

Y

Ipuanee -> 510 -> 19UaN 19997
B A5v0alUUnaIaInu (Postorder Traversal) : n1svinslaglitnudAgiu
Inungniiegnnsdrenou wdwiedludilnungnileg mevinuagsin aua1su
Ipuan e -> lpuaneyar -> 599
2. Breadth-first Traversal

< 1 1 = v v =1 [y 4 v
WJun1sviasinulnuanson1sAurkuInIgasluiarseauvasmkun1naule]
AUAIAU

59 -> 52AU

2.1.4 M3IngaNALIS (Software Measurement)
nstaduiiugruddgdmiunnmaninisiamnssy dadunszurunissimune
fian iednydnwal Tiiunudnuny (Attributes) Yeaouii (Entities) viedsoglulanues
amudusieiinaula Wousseneaudnuaeiu Wegluguveangdidewilidaau dwmiuns
Solumadenssusendua? (Software Engineering) T ns¥manansautseentdifiu 2 33 e
1. M5IAN19ms3 (Direct Measurement) {Wun1sinanizaasnuazniglu (Internal
Attribute) vosdsTisnaulalaglithadnuazrielouiii dusniAeades naannsianiemss
yilsnsudnunrludulassadeswonduag dnuasresunasin (Metric) Sadurfiugu
1y nrinnnuemvestestlAnansniaannsifusuauussietaunveduswnsudusy
2. M3¥anedeu (Indirect Measurement) 1un1sialaanisuinisianiamsaun
Uszneunsin esanandnyuruaegns navesmsinmden Aenuninveseeniuag
(Software Quality) Tuanumnge 1w n1sinauansalunisldeu (Usability) Anuaiunse

lun1snaaey (Testability) auaunsalun1sdngesne) (Maintainability) Adu@1dnsaly
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n15¥1AN 1958 UU (Understandability) — 1Judu n1siiagiailonsiuieganinves
gaiuad lusulagunilaiy avdesdimmunnast (Criteria) Tun1s3n vie Yade (Factor)
way waazinael asinisiavuauiasTaiiieades ATaldannnsianiensaniesin
1PTIAND DN

msfaris 2 33 Sududedliannsin ilenaudnunzvesdsiisnaul Tullagtulsd
Snisenanevnuliinauennasialle Adedldfuedrunsnans Tnensamanianansa
wuelaldu 2 Usean laununsinluudadu (Traditional Metrics) 1@ §112UUTTIAT04
lUsunsu (Lines Of Code - LOC) AvimlalasiufinAosinandfvesuuaau (Cyclomatic
Complexity - CO) ldwmsuinAanududouradlusunsy wazumsindeing loun ey
ANNANvRINSHUNERAuaLTRTBIAaTE (Depth of Inheritance Tree - DIT) S1uIUAREGN

(Number Of Children - NOC) hagu1aauduiussznineing (Coupling Between Object -

q
[

CBO) #d11nMAIATINA199 IalalazAesininsinumaiidinitn1snsiadeu (Validation)

PAnsianladainuungede (Reliability)  annsainlUldTanunngenduisdelula

2.2 "uTRenngItas
° o av o A v i I~ i o = av o o D Y}
dmSunuideiineitesaunsauvisendu 3 nquudne fe nuideiliigitesiu
Wsunsuiviveglugudeyals] [9] aAdeiietosiuununmeulis] [10] [3] [11] [12]

WALITUIFLMNLITDINUNITIATIEIAUSUN[13] [14]

2.2.1 99798 “PL/SQL Advisor: a Static Analysis-based Tool to Suggest
Improvements for Stored Procedures” [5]
nuifefitiauainiosdiefidedn "PL/SQL  Advisor' Fuluiadesdlefiliduugii

[

a Y s = o o = a = ' o & =
Neafualaslnsiged MRUIAIEAIT Nlea/leafiiea tHasa1nnuInueasaalnsingd

¢ A a o I D) - = o = 1 | v |y
wosil Wainsvhauneliminensvenasewunn uarilyviaus 8n 1wy nsdsdeyaddn
IiftuiaTesgneie (Clients) lagiasesilontnausluiuideilagyinisnsiamuseansan
wazAuN L UUERludRdmualasinsdiees tielvduwugdn wazarunsailiusuugsalng
Insdweslvdamunmivy uidelazudnguaesnishidwuziiosndu 2 nquudne fe
nAuYeINIsUTUUTIIUUTEANTAW (Efficiency Improvements) uazngun1sUSuUInu
ANMIBLAR (Code Quality Improvements) lagn15USuysania 2 wuu HinUsd (Indicate)

AIR15199 2.1
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M1 2.1 wanaiiuainsuTuusseuiiusgavsnniasaua N ImYelan

Efficiency Improvements

1. Data type changes (DTC)

. Changes in the expression evaluation order (EO)

. Reduction of parameter copying (PC)

. Optimization of database-related operations (DB-OP)

. Utilization of native functions (NF)

N | AW IDN

. Removal of useless declarations (UD)

Code Quality Improvements

—_

. Simplify code control flow (CCF)

. Avoid dodgy code (DC)

. Avoid collateral effects (CE)

. Improve the meaning of identifiers (MI)

| A~V DN

. Usage of programming styles (PS)

Tuswddedldaulifianinisaiuau (Control Dependence Tree (CDT)) F1ARINNTINNIT

navesnsaauAn (Control Flow Graph(CFG)) Tnegudt 2.3 usnetng COT wea Code 1

Code 1. Inefficient procedure which persists the employees of an enterprise that are eligible to retire.

1. CREATE PROCEDURE ELIGIBLE_EMPLOYEES (emp_limit IN INTEGER) AS

2. count_employees INTEGER := 0;

3. emp employee_table%ROWTYPE;

4. BEGIN

5. FOR emp IN (SELECT ID, NAME, YEARS WORKED FROM EMPLOYEE TABLE) LOOP

6. IF (employee_score(emp.id) > 5 AND emp.years_worked > 30) THEN

7. INSERT INTO ELIGIBLE_EMPLOYEES VALUES (emp.id, emp.name, emp.years_worked);
8. count := count + 1;

9. COMMIT;

10

11. DBMS_OUTPUT.PUT_LINE(C'# Eligible Employees:’ || count_employees);

12. END ELIGIBLE_EMPLOYEES;
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g‘d‘ﬁ' 2.3 nnuans CDT 993 Code 1

6 I

nMsUFulgsduanuiivssansnm swidedavadeinieneienuiissansam
(Efficiency Analyzer) dm3udns1eilaseadiaves COT wiefiaznsiadu (Detect) wnniiisu
(Patterns) vaslAnLilaszyrfldlaiifesiinisiuussiunnuiivssansnmasiide ves
fausd msuuUgaduaunineedddn  nuifelavadeiiiiessinnuiiaanin (Quality
Analyzer) dmiunsaadusessesiiianain (Code Smells) kulaseadreiavan ves COT

fegemenuiisuuuy fguil 24 Tagazuts 1y 2 dawvdng Ae nmsufuussiu
mnufiUszAnBan waznsuuussinuamnmuedldn lagguil 25 uaz 2.6 Ae Amuand

PUIDNITIVINU WAL NINLARINUNIDBNASINSVDY PL/SQL Advisor ANUANSU

Efficiency Improvements
Short Description Subclass
EI: Use native INTEGER types DTC
E2: Use native NUMBER types DTC
E3: Avoid using constrained datatypes (e.g. POSITIVE, POSITIVEN, NATURAL) DTC
E4: Optimize the order of logic expressions EO
ES5: Optimize the order of conditional commands EO
E6: Pass parameters by reference PC
E7: Optimize the length of variables DTC
ES8: Reduce context switches [Berkovic et al. 2010; Feuerstein 2007] DB-OP
E9: Decrease commit frequency DB-OP
E10: Remove declarations inside loops UD
E11: Use built-in string functions NF
E12: Iterate over rows implicitly DB-OP
E13: Remove unused variables UD
E14: Remove unused parameters Ub
Code Quality Improvements
Short Description Subclass
Q1I: Avoid using GOTO commands CCF
Q2: Avoid declaring a variable using the same identifier of a loop for counter DC
Q3: Avoid using escape commands (e.g. EXIT, CONTINUE) inside loops CCF

gﬂﬁ 2.4 wgn9389UuTad PL/SQL Advisor
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Mleu/souadvisor = kI

File Run Output Software

input | Output | Output Summary

¢ 13 procedures
] [) cached_top_n.sql
¥ [} leligible_employees sql

sU# 2.5 mmuananthasnisldauues PL/SQL Advisor

m PL/SQL Advisor Warnings

PROCEDURE: eligible_employees
PL/SQL Advisor Wamings
onsider removing <emp_limit> from the routine signature | Line: 1
onsider using a nawte INTEGER type on variable <count_employees> | Line: 2
onsider removing variable <emp=> | Line: 3
lace the quickes! or leas! expensive logic tests to be evaluated first | Line 6
onsider decreasing commit frequency | Line: 9

sU# 2.6 Muanavthaeradnsues PL/SQL Advisor

ATeinseilassadie coT Tneldsanesiiunmsfumiluwuadn (Depth First
Search(DFS)) tag 9ano3fiun1sAunIlunuaning (Breadth First Search(BFS)) wazlavinnis
Uspiflunasudselaonisne \uderann 3 4o warmdmeudienisvinsdinu (Case
Study) anlusianlewmiugode (Open Source Projects) Tiisutusion1w fiuos/eariuea
LLﬁxﬁ@ﬂlé’iwLﬂ'%'mﬁaﬁﬁmmmmsaﬁamammamuﬂmaau (Report  Warning) n1%
UsuugsmuilumsiBeulusunsuynluld salufsnsuiuussiamsianzasiiegluuiunues

v = 2 a s
giudeya Fanfealnsinsdives
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2.2.2 914798 “Design and Development of an Approach for detecting Flaws
in Software Design Model Using Graph Diagram and Tree Diagram” [8]

nATeivnaueiinisuazidesilelunsdumdeunnieslulunanisesnuuy
gonduwrs  Tneldununimguliiuazununinnsdnsunisaunideunniss d9azvinis
AnsginuauTivesteunnisudazUssianuazinguandinlduiosnuuuusiLuves
Jounnses waradradulduuvvesdounnses 10 Useinn Ae Refused Bequest , Feature
Envy , Middle Man , Message Chain , Inappropriate Intimacy , Lazy Class , Data Class ,
Long Parameter Lists , Large Class , Parallel Inheritance Hierarchy lagagAumMI
YOUNNTBIAIEAS IFUUULUUVDITBUNNTDIUINUAUAUBHUA N LERSULAANITBALUY gﬂﬁ
2.7 fefegrsvoudiuuulunisAumdeunnseasuseinn Lazy Class

TuMsAUMTaUNNTaY WKUULYNUINIATIAABUAUMNUA MUAALILAANITOBNKUY
fensamanmasnseanuuuiiiludounnses Tnenisudaslumaniseonuuuidunwn uan
wasihuluuuildunSoudisuiusunmilandunaniseanwuy lunmsilSeuiisuasvies
Taulnualusnunnlunaniseanuuy WetwiwuuiUisufisuiuusasinun Wieres
Wind tilensavasuandnung lnsazfiodnsmamuteunnses enudnuazvedluun i

NFINTLUNTITULLLUY

R

P
{ ==<Class=>> %

<<Operational Method>> <<Operational Method>> <<Operational Method==>
aMethod_1 aMethod ... aMethod_n

JUN 2.7 annuansusiuuulunisAumdaunnsaauseinn Lazy Class

;n<3

NuATsilaiAsnsndnaue lUWaunduaSesilanazvinnisnaasuiululnanig

DONLUUTONALITVUIALEN 31U 3 YUV AD SEUVENWaz0aududnluil@ ssuududin

a

TOUAKAAMD WAL TPUUAIUANNITINULRIENA FeArdilaainnisldinsesilaasgniun
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WisuiguiuAnasvestounnsesnieglulunanaaouioussiliuysednsn1nuesisnis

NANNSNAADUNUINIDNISUAINNTOAUMNTIUNNTDING 10 Uszuanle

2.2.3 91398 “Textual Analysis for Code Smell Detection” [13]
nuATethhEuemediansinsziisatulannu Bendn TACO (Textual Analysis
for Code smell detection) @sldlunsdumdounnsesuszian Long Method Tnenanis
Anginldandeuiviaeesldngnli2] Ae Long Method axifinnsuszneulusengy
vosldafilidauduiusiuluwuifn Fipsazdinisdanisueneenty ;J‘Umwﬁ 28 @

ANSINVDITUABUIUNNTAUINTIUNNT B

Method m, extract blocks

extract identifiers
and comments

Block by

Pruned
Block by

Long Method
identified

compute similarity for

blocks with
each pairs of blocks

similarity < a

similarity matrix

JUTT 2.8 ANULAAININTINVBINITAUMTDITRETIHANAINAIETS TACO

'
o

Suannisasiauenidneenunduvden Block) wdwhnsasiasfidufiuys
(Identifiers)  wazmouuy (Comments) sanly saudwminfidudianizdmsulusunsy
(Language Keywords) @78 winduneuiifarldudenvesldnusarsuissaaindi
axfnoenluwaniu (Pruned Block) W&3sihnsssuifisuudonvedldnmantiuiton
anulndifssdu lagld Latent Semantic Indexing (LS eianuadiefufildainnis
Wisuiisuvesudenwsazaazgninuliluumsndainundieiu (Similarity Matrix) dendilg
MnmEndanundeiutosnin a @dunuiseildusaduliflden o = 0.4) Fazdeimy
Jounnseuszian Long Method

nsUssdiunaveiiiiauslunuised 1Wnsmaaousu 3 Wsian Adualewiy

9959 hazlanafs TACO au1saAuUaunnIaals 50% 04 77%



unN 3

ad 1 aa a < [ 173
?ﬁﬂ'ﬁﬂi’?ﬁl‘wﬁa\ﬁaﬂ‘iﬂNﬂWﬂ']ﬂ‘U'e'NI‘lJiLLﬂiﬂWlLﬂﬁagiu‘ﬁquﬂﬂga

a o dy o aa 1 d'a d' @ 1

nuIdgidausisnislunisnsiamsessesidanainveslusunsuiinuegly
Futeyaniensidununindulil (Tree Diagram) Wagn1534ATIwUTUN (Context Analysis)
Tnguundu 3 Tuneundn AauanwiiewnunIMLeAiIn  (Activity Diagram) Tugy 3.1
USENaUmIg JUADUN 1 AD LABNIBITRUTIRANAIN LAY BBNLUULKNUNNAULIUDITRISaEN
RNANAR TUADUN 2 A NAIUILASDILDFINSUNTIVNNTOITDUNNANAIN TUADUN 3 A
A157991509508NRANANNVDITDSHLANNILITNITNULAUD Wy USEIUANUEIUITAVDIIDNNS
A o & a ° a & a ° a &
Piaus 1eTunaUN 1 98U AU LUUNT 3 WaLTUNUN 2 ILUNAUDIUUNT 4 WaTTUNDU
7 3 azvdnausluuni 5

< Ldansassagdiianan )

Fupoun 1
A 4
o 95 ' o
Gﬁmquumumwmu‘luwaasaasaamNﬂwan
4
L s o Hd e o e
TUABUN 2 WallAoalladmsunsIvunI
sagsoeiiiananm
I3 13
wa5ulan >
v

NI 29TDLNRANA 1NV IUoS LA
fma8n1s¥idaua TURBUN 2
A 4

<1]smﬁummmansa‘uaﬁ%’msﬁﬁﬂLaua)

ﬂl gj a v
E‘U‘Vl 3.1 ATNLAMITUABDUINUIRY
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3.1 139N399508NRANAN

1nNN1sANElATIAS19URINI¥T PL/SQL @eiilassasrandudnwazudon (Block) [15]

é’fﬂgﬂﬁ 3.2 Usenaumie 3 Uden Ae Declaration Section , Execution Section Wag

[y

Exception Section uagi3delavinisidensesseeiiianain 6 Ussinn iveldluaided

Header (named modules only) ]

IS

Declaration Section

BEGIN

Execution Section

EXCEPTION

Exception Section

END;

U7 3.2 nmuanslassainaweanie PL/SQL
flumesmsdensessesfiRananilddmsunsmeasdunmidded Sunandymiinuluns
WMuTsUseneuseseisesfinanainusuLan Using cursor loops with DML, Initialize and
Cleanup Losgic in Execution Section, Use Literals, No Range Values in Numeric FOR
Loop, Not Using SUBTYPES and Anchored Types warluunssessesfinanaindnagliny
TumiﬁwmmwiL“‘ﬂummUszaqﬁmaaﬁ%’aﬁammzmwﬁmasuaqmé’ﬁuﬁmmmmmiumi
thgenuiinainsessesiiianainyszinn Business Logic in Exception Sections 11923

navuoeals

19810829 AUDITBITOUNAANATALALLUINIIAINTUNITLALUNLARIN PL/SQL

1
v A

Knowledge Xpert Lagfi10819009093591AnAUNTILNANETI LagnaIn1TIunaAnNess fall
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wmslunisudly Ae nasdreweselanludiuvestosniiu vrluasradulngd

waslumi 13ludruwee Declaration Section

B

PROCEDURE snc (MAME_IMN IN VARCHARZ,) IS
Partl VARCHARZ(100);
BEGIN
IF HAME_IM = "4 THEM
Do_Process?;
EMD IF;
EXCEPTION
WHEN OTHERS THEM
IF Partl IS NOT MULL THEM
Do_ProcessZ;
END IF;
END sNC;

=

JUN 3.3 nnuansneuIunAne3s BLES

PROCEDURE snc (NAME_IN IN VARCHARZ,) 15
Partl VARCHARZ(100);

PROCEDURE Show_Exception IS
BEGIMN
IF Partl IS NOT NULL THEM
Do_ProcessZ;
END IF;
EMD;

BEGIN
IF MAME_IMN = "4 THEN
Do_Process1;
EMD IF;
EXCEPTION
WHEN OTHERS THENW
Show_Exception;
END SNC;

SUN 3.4 NNLEAINAILNANDII BLES

Y
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2. Using cursor loops with DML

wuanmslunisuily Ao WasunsyieuLuuIug (Cursor Loops) d1mSuUA&s

Uszenn DML (Data Manipulation Language) Fausznausie INSERT, DELETE,

UPDATE, SELECT TvieglusUrainisuseuianauuy Bulk Processing

|

CREATE OR REPLACE PROCEDURE upd_for_dept1 |
dept_in IMN employee.department_id% TYPE
,newsal IN employee.salary® TYPE) IS

B| CURSOR emp_cur IS
SELECT employee_id, salary, hire_date
FROM employee
| WHERE department_id = dept_in;
H|BEGIN

FOR rec IN emp_cur

= (LOOP
E INSERT INTO employee_history (employee_id, salary, hire_date)
WALUES (rec.employee_id, rec.salary, rec.hiredate);
UPDATE employee
SET salary = newsal,
hire_date = rec.hiredate
WHERE employee_id = rec.employee_id;
|| [END LOOP;
| [EMD upd_for_dept1;

SUN 3.5 NMNLEAINDUSLNANSSS UCL

Y

dept_in IN employee.department_id%TYPE,

newsal IN employee.salary%TYPE) IS

TYPE employee_tt IS TABLE OF employee.employee_id% TYPE
INDEX BY BINARY_INTEGER;

employees employee_tt;

TYPE salary_tt IS TABELE OF employee.salary* TYPE
IMDEX BY BINARY_INTEGER;

salaries salary_tt;

TYPE hire_date_tt IS TABLE OF employee.hire_date® TYPE
IMDEX BY BINARY_INTEGER;

hire_dates hire_date_tt;

T CREATE OR REPLACE PROCEDURE upd_for_dept2 |

BEGIN
E SELECT employee_id, salary, hire_date
BULK COLLECT INTO employees, salaries, hire_dates
FROM employee
WHERE department_id = dept_in;
FORALL indx IN employees.FIRST .. employees.LAST
= INSERT INTC employee_history (employee_id, salary. hire_date)
VALUES (employees (indx), salaries (indx), hire_dates (indx));
FORALL indx IMN employees.FIRST .. employees.LAST
UPDATE employee
SET salary = newsal,
hire_date = hire_dates (indx)
WHERE employee_id = employees (indx);
| |END upd_for_dept2;

JUN 3.6 AnuanmasIuianese UCL
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Initialize and Cleanup Logic in Execution Section
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wuwIslunswily s n1sdreweselantudiuveenIsiuuael (Initialize) way

drun1saudneen (Clean Up) tlvasadulnsdiwasin

FUONCTICH egfiles (

check this_in IN VRARCHRRZ
,check this dir_in IN  VARCHARZ
||} RETUEN BOOLERN IS

checkid UIL FILE.file type;
checkline VRRCHRRZ (327&67):
retval BOCOLERN;
check_eof BOCOLERN;
againat eof BOOLEAN;

BEGIN

checkid := UTL_FILE.fopen (check this_dir in
,check_this_in
LR
,max_linesize => 327&67):

UIL FILE.get_ line (checkid, checkline):;
IF (check_eof AND against_eol)
THEN
retwval := TRUE;
EXIT;
END IE;
ENL;
|[END LOCE;
UTL_FILE.fclose {checkid);
RETUEN retwal;

| |END egfiles:

JUT 3.7 anuansnausunaness ICE

FUNCIICON egfiles (
check_this_in IN  VARCHARZ
,check_this_dir_in IN  VARCHARZ

| |» RETUEN BOOLERN IS

checkid UIL _FILE.file_tvper
checkline VRRCHRARZ (32767)r
recwval B EDLN »

check_eof ERN -
against_eof EDH

FROCEDURE initialize IS

BEGIN
checkid = UTL FILE.fopen (check this dir in
Check _this_in
LTRY
yMmax_ linesize =

END imitialize;

PROCEDURE cleanup
Is
[BEGIN
TIL_FILE.fclose (checkid):
|[END cleanup:
BEGIN
initialize;
[Looe
BEGIN
UIL_FILE.get_line {(checkid, checkline);
IF {check_ eof AND against_ eof)
THEN
retwal := TRUE;
EXIT:
END IE;

|E] B

cleanup:

RETURN retwval:
EXCEPTION WHEN OTHERS
THEN cleanup:
ERETUEN FALSE;

| [END egfiles;

JUN 3.8 MuuanmassurlAness ICE
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Use Literals

wMUNSHALY AB @519RauaTLAUN (Constant) vSaRlendulAiuAIMSNYS

LECLARE

1 file id UTL FILE.file type;

1 line VARCHRRZ2 (32767);
B|BEGIN

1 file id :=
E UIL FILE.fopen ('c:htemp\install.log'

r 'R!

L ,Max _lineaize =» 32T767):
Hl  [Loo
F BEGIN

UTL_FILE.get_line (1_file id, 1_line);:
E EXCEPTICN WHEN NO_DATA FOUND THEN EXIT;

ENL:
DBMS OUTPUT.PUT LINE (1_line):
END LOOE:
UTL_FILE.fclose (1_file id);:

ENC;

SUN 3.9 ANLEAINBUIWIANSST UL

Y

CRERTE OFR REFLACE PACKERGE utl_file constants

IS
c_read only CONSTANT VARCHLRZ (1) := 'R';
c_fopen CONSTANT VARCHLRZ (100} := 'c:\temp\install.log':
c_max_linesize  CONSTANT FL53_INTEGER := 32747;

END utl_file constants;

JUT 3.10 MuanINssunAness UL

DECLERE
1 file id UTL FILE.file type:
1 line VARCHARZ (32767):

1| BEGTIH

H 1 file id := UIL FILE.fopen (utl_file constants.c_fopen
(utl file constants.c read only
(max_linesize => utl_file constants.c max linesize);

1l [Loo
H BEGIN
UTIL. FILE.get_line (1_file id, 1_line);
H EXCEPTICON WHEN NO_DATA FOUND THEN EXIT:
| ENC;
DBMS OUTPUT.PUT LINE (1_line);
| [END LOOE;
UTL._FILE.fcloae (1_file id):
ENL;

SUN 3.11 ANLEAAIVAISENANDST UL

Y
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5. No Range Values in Numeric FOR Loop

wUIMStuNIskAlY Ao AsAeetaanu Tnensnsivasudoulunau “3s ALY

WHILE Loop unu 11a331nin15m 52980 UA0UNISVNULUUILDG)

H|CEERTE OR REPLACE PROCEDURE process collection |
mylist IN my nested table type
L !
IS
H|BEGIN
FOR indx IN mylist.FIRST .. mylist.LAST
= LG
process_list walue (mylist (indx)):
| END LOCE:
| [ENL:

gﬂﬁ 3.12 anuandneuswilane3s NRNFL

— savpnT T
Cl|CREATE COR REFLACE FROCEDURE process_collection |
mylist IN my nested table type
)
I5
E EEGIN
H|  [IF mylist.COUNT > 0
THEN
FCOR indx IN mylist.FIRST .. mylist.LAST
= LOG
process_list wvalue (mylist (indx));
END LOOE;
[END IE:
ENLC:

— SEEVEIFT &

Cl|CREATE COR REFLACE FROCEDURE process_collection |
mylist IN my nested table type
)
I5
1 row FL5_INTEGER;
El|BEGIN
1l row := mylist.FIRST;
WHILE {1_row I3 NOT HULL)
= LOO
process_list _walue (mylist (1_row)):
1 row := mylist.HEXT ({1_row);
END LOOE;
ENLC:

U7 3.13 nmuansvdssurlamods RNFL
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Not Using SUBTYPES and Anchored Types

wwmdlunmsualy Ae Aisldnisusemanuuadseneduilunsideya Ao
msldi<field_name>.%TYPE usidliifinnsetaya AldAds SUBTYPE winuntae
lumsusgniadiuds Tag38nsil iWelinsifguniasniuenivesiiuysuseian

VARCHAR2 Tumstoya azlinsenuivgeielandiudl

DECLARE
1 company name VARCHRRZ ({100):
1 description VARCHREZ (10000}

1 summary VARCHREZ (2000)»
1 full name VARCHRRZ (200):
HIBEGIN

Do_Processl;
ENLC;

SUT 3.14 nmuansniouSunaAnes NUSAT

DECLARE
1 company name company .nametTYPE ;
1 description plagl types.max varchar? t;

1 summary plagl types.max db wvarchard t;
1 full name employee_types.full name t;
BEGIN
Do_Processl;
ENL;

U 3.15 nmanandsSusiane3s NUSAT

Business Logic in Exception Sections

Using cursor loops with DML

Initialize and Cleanup Logic in Execution Section
Use Literals

No Range Values in Numeric FOR Loop

Not Using SUBTYPES and Anchored Types

3.2 NN59BNLUUKNUNNAULIIVDITaITRENHANATN

NuITedagldurun I NA Ul LN eMSI9d0UNITDISRUNRANAA LAYILVIIN1TES14

wHuANAUlvDITaeTesNRaNaInT 6 Usesnn Midusuwuu TnodnuaslassasiawuunIn
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puldvotusaz o iianaInazlaaINNITIATIElaTaT19Ue3T3TeNIRANAIALAAL LUY
Wielildnadnwazdwsuihuadadudunuy lnedaudnvuzildlunisiruawuunin

suldfuluy 3 Audnwae Al

o Tnsdwasusanendu As n1sirualnuasuay (Root Node) TafuLNUAIN

[
[

gulsl Tnsazasrvanuindulnsdieasusoandy  satulnuasuauveq

AULUUTUREiaNwugmilauiuns 6 Useinnsessesniianain fagui 3.16

L procedure / function stmt

—— —_ — —_—— — — -

-~
. . N . . \ . . N
(\declaratlon section , { execution section , | exception section ;
~ -~ -~ -~

JUN 3.16 MnuanalvuaSHAUYDITBITaETINANAIN

4813 stmt ga31191n statement

a a ' Aa & | a L A a aa ~ vy
®  USLIUNNUIBINRANATN AB d@IUUSUNUNNnTaIsaeRNanaInTala
a ¢ Y a ] I = .
INNITIATITININLASIAS19VDIN N MLULTY 3 Uaen A Declaration
Section , Execution Section Way Exception Section @4t lua7iAna1n
AMIIATIEAUSNUANUTRsReNRANa1AT Azluluuaiiiedesiuudan o
JUN 3.17

- —

~
‘ ; \
.. procedure / function stmt
-~ <

- a a ' aa
E‘U‘VI 3.17 AMNLERINUAANUSIAUNNUTOIT0UTIRANAA
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® UIUNVDITBITRENRANAIA AB 21NNTITIATILNIINUTUNYBIT095087]
AanatnusazUszianasyinlilinudnvazianizaasusunlusessasi
Annanausazuuy iethundnuadulnusliiusuwuu deiegddugun

3.17 Wusegsvasusuninulusosses NRana s uwUy

_procedure / function stmt }

e =T
T

- | -
- - ——m - - -
- -~ - ~ - ~

~ ’ - ~
. . . N . . N\ . . A
([ declaration section { execution section , { exception section )
~ - -
b TPy e _o-X
/ 1 N / | N / B N
/ N\ " N / N
s ~ e ~ ~ e N \
s ~ N AR AR s AR
O T B AT NP AN P2 BN S RN A AN
1 1 1 [} 1 ' I

d’ U 1 a 1 dIQ
E‘U‘V] 3.18 AMNLERIRIDENUTUNUBITBITRYVINANAIA

Inefisuuuulassadawnunmsuliniduduiuunazseazideadiliannisinse

[

FaununmeuldduiuunlianauanvugildlunsimuawunInge 3 Loy easidensl

1. YesseuiiiawaInUszian Business Logic in Exception Sections

procedure / function stmt

exception section

operators

gﬂﬁ 3.19 wnunAUlIRULUUYeY Business Logic in Exception Sections

AAN WY
ABANYUY

o Tnsdwasusaitentu : WWulmislnsdiwasiazilaidu
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®  USNAUNNUITDITOETIRANGIN : WUUILIAL exception section

®  USUNUBITBITRYTINANAIR : USTNaumgusuUNedl DMS stmt, cursor

stmt, if stmt, for stmt, while stmt, loop stmt, operators

fJgqu: DML stmt @ Data Manipulation Language Statement
ﬂizﬂaué’aasqmﬁwéf’q AD insert, delete, update uag select

YaMNUAINANTIATILAUSUN AD

o p519geUludIuTR Exception Section

® »579@U Business Logic LiniAnvasszaulnuatunnlvug 1y Jdu

YDINTAIN 930 An15ldgnsnnes visell

2. F093087INANaInUsELAN Using cursor loops with DML

procedure / function stmt

declaration section execution section

U7 3.20 usuamdulsidunuuues Using cursor loops with DML

AANYUY
ANANWAY
o Insawasusaiendu  ulmislnsdwasuaviaidu
®  USLUTINUTITRENRANAIRN : WUUSHIRY declaration section way

execution section

(%
a

®  USUVIVDIT95RUNRANANG : USTNaumMeuSUNAIll
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Declaration section Us¥naunag cursor stmt way select stmt

Execution section Usgnaumie for stmt wag DML stmt

YaMNUAINNANTIATIZNUSUN A

® p579@auUluaIuYeY declaration section

® ps79aauludIUTBY execution section

3. 509998NHANa1nUTELAN Initialize and Cleanup Logic in Execution Section

procedure / function stmt

DBMS_SQL stmt

gﬂﬁ 3.21 wuunaulifuluuYes Initialize and Cleanup Logic in Execution Section

AAN WY
ANANWAY
o Insawasusaiendu  ulmislnsdieasuaziaidu

®  USLUTINUIDITRUTRANAIN : WUUSLIDY execution section

®  USUnvesTesTasiiiawan : Usznouseuiun UTL FILE stmt uaz

DBMS_SQL stmt

YaMNUAINNANTIASIZNUIUN A

o p579aauUludIuVeY execution section

o asvaeuludiuveslaTiasianelianuasued Initialize and Cleanup 7
o = A Y o ' % a o
TaLau LHUe991nN1TRTadeuLlladin sldiesnAlATIas19LAe Uy
maulwaesazliruld FsdoinTivauliuAY Ao

O enulA39asnawes UTL FILE fopen Aaelilasaasng
UTL FILE.fclose
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o lenulassas1eves DBMS SQL.OPEN CURSOR #asiilassasng
DBMS_SQL.CLOSE_CURSOR

4. sp959NRANAIRUSELAN Use Literals

procedure / function stmt

JUN 3.22 ununmsuldiiuuuuves Use Literals

AAN WY
AN WY
o TnsTwasusaitentu : Wulmislnsdwasiazilaidu

®  USLIUTINUIBITRYTINANAIN : WUUSEIAL execution section

LY L3

a ] aa v a o T~
®  USUNVBITBITRYNHNANAN : Usznaunigusunyiludyanwal ' gadu

(% (% L3

dydnwaliaTesmnedya (quotes)

o

YaMNUAINATIATILAUSUN AD

¢ nyiaaeuludIures execution section
e pviaeuIvedliogludiuves Values

® p33mauIwestliogludiuves Where Condition
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5. Jesseuiiianainusznn No Range Values in Numeric FOR Loop

procedure / function stmt

for stmt

lower_bound stmt upper_bound stmt

gﬂﬁ 3.23 wnunnauliinuluuues No Range Values in Numeric FOR Loop

ALAN YUY
o Tnsdwesviofedy - uldiinstiwaduayilaidy
* USnafinusessesiiianann - wuuSas execution section
o USUnwassassosiinanann : Ussneudisusunsii for stmt
lower_bound stmt , upper_bound stmt
figm: lower bound e Adugudmsu for stmt

upper_bund  f® AdUAAFMTU for stmt

4aMNUAINNANTIASIZNUIUN A

o p579aauludIuVeY execution section

® 3579@0U3 lower bound wag upper bound @esldiluAang (NULL)
O lonulAseadns 1wy FOR indx IN mylistFIRST .. mylist.LAST
A9iin15R519d@0UAWDY mylistFIRST wag mylist.LAST Tailw

Huein NULL iesanndrailaanidediandu NULL awvildiie

Error Tusguu
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6. Josseeiiianainuszinn Not Using SUBTYPES and Anchored Types

procedure / function stmt

varchar2 stmt

gﬂﬁ 3.24 ununnAuliiAulLuUUes Not Using SUBTYPES and Anchored Types

AMRNYUY
ANANWAY
o TnsTwasuseftenty : Wulmislnsdwasiazilanidu
®  USLIUTINUIBITOYNINANAIR : WUUSLIAY declaration section

®  USUVUDI509508NRANANN : USLnaumeusun VARCHAR2 stmt

YaMNUAINANTIATILAUSUN AD

® p579@auluaIuYes declaration section

o psaeuludinvesnsld varchar2 vesileidu vie nsdiwes Mo
Tuduwes declaration section axdedlinsranuindusessesiiianain
fosarnnisldieu varchar2 Tudauil Tail¥egludu declaration section
Feogrereseldndudnsil
function get budget year (p_date date) return varchar2

Is

Begin
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end;
IngdunfeInsiagevaziiuaiusening Is 89 Begin Lio131nlAseasia

Y8011 PL/SQL syingiutuy A declaration section

3.3 N15ASIANT09508NRANAIN

wieanldlassadrosununmduliiiolludunuuvessessesfinanainia 6
Uszun Adlusddedud ssvhnsadanunmiulivesweseldnfiazldlunsmeans e
W3suiiieulassadsvesununndulddusuuiuurunnduliiveswesyldn Jaiidanasiy
dmiumsideuiiou lnsiisgasiden Laggunmuseneay éfagﬂﬁ 3.25 dmsunisviesiulu
wunnduliduarldnsdunuuiniieasluiiasseduroaununinduls (Breadth-first

Traversal)

Tree Diagram

/ Tree Diagram of Bad Smells \

Source Code

= Y o ' Aa
E‘U‘Vl 3.25 AMNUIENIUDANBINUNITATIVNNTOITOENNANAIA
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SanesfiudmsunisiToudiiouununmiuls iilemsessosfinawana fised

1. 7 Level faust 1 9ufs Level N-1 9zdasiilassadralnunvaaununndulsives
yosulan Wilauiuivu uwnunmdulddunuy AfeasdoailanTnvesenimilouiy
Fs91n3u 3.25 aglddermumvesian e
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[

TAYI18aLLDEARIDE19UBINITATIINNTDITRENRANAIALA AL UTELANALT U U T
f518azdunnail

® 93TRYTINANaIAUTELAN Business Logic in Exception Sections il pseudo code

[ a

AegUN 3.26 Lavilsrgazdundiil

F-——+----1-——-"-4-————3--——4-———3-————+————g4--——4-——-—5-——-—4
PROGREM Detect_BLES

Detect_Flag Varchar2 (1) :="HN';
BEGIN

Read File (.tHt or .3d.)

Insert Into Table BLES S0URCE

Checking Exception Section (Excep Fladg);

IF Excep Flag THEN

IF found DML stmt THEN

getCheckBL;

IF CheckBL = TRUE THEN
Detection_ Flag := "¥"':
getString:
getline;
getIreeStruct;

ELSE
Detection Flag := "H':

EWMD IF;

END IF:
IF found curscocr stmt THEN
getCheckBL;

IF CheckBL = TRUE THEN
Detection Flag := "¥';
getString;
getline:
getTreeStruct;

ELSE
Detection Flag := "H";

END IF:

IF ... THEN

END IF:
IF Detection Flag = "Y' THEN
Fresent_ TreeDiagram;

EMD IF;

ELSE
Detection Flag := "H";

ENMD IF:

END Detect BLES;

gﬂ'ﬁ 3.26 M#AY pseudo code YBINTTATIINT BLES

insgulndidngssuuded 2 Ussiande txt  wag .sql nasanduvinisiideyaiing

Y

IS IS

M15719%0A W8 BLES_SOURCE udnsiadeulasiasnednlaiuves Exception Section w3slyl
Tagtnudndl Aagasiadeunedn § DMS stmt wisli indifazasiaaeuludiuves Business
Logic wiiufiu TneiSenduilsidu Tnedrldamesileddudy TRUE fagiwunanliiv
Detection_Flag #Andu Y uwagyiimsiivAnanss ussvin wag inuteyadulassainaves
wnuneiulsl asmsnedeya vdsminduiinisnsaaaey stmt Buq muvieldauasuyn

IMUATINTIVADULMTBUAUNITNTINEDU DMS  stmt ha1gAv189EATIVABUINAIVEN



37

Detection Flag fiandu Y wioli Fsdndu v azuansununnauldvosweselan 1naa

Detection Flag t¥u Y uansindusessesifinnainuszuam BLES

®  S3I50uNNA

NanUIEENN Using cursor loops with DML

F-—+-—-—-1--—"—--4-—---3-——4-——--3-———4———-4————4—-—-5————+———
FROGERM Detect_UCL

Detect_Flag Varchar2 (1) :="H":

v_found left WarcharZ(l):="N";
BEGIN

Read File (.TGHET or .3d.)
Insert Intc Table UCL_SOURCE
Checking Declaration_ Section (Declare_Flagq):;
IF Declare_Flag THEN
IF found cursocr stmt THEN
getString;
getlLine;
getIreeStructy
IF found select stmt THEN
w_found left := "¥';
getString:
getline;
getTreeStruct;

END IF;
ELSE -—- Not Found cursor stmt
Detection Flag := "N';:
END IF;
ELSE
Detection_Flag := "HN";
END IF;

Checking Execution_ Section(Execute_Flag) ;
IF Execute_Flag THEN
IF found for stmt THEN
getString;
getLine;
getTreeStructy
IF found insert stmt THEN
IF v_found left = '¥' THEN
Detection_Flag := "Y':
getString;
getliner
getTreeStruct;
END IF:
END IF;
IF found delete stmt THEN
IF v_found left = '¥' THEN
Detection_Flag := "Y':
getString;
getliner
getTreeStruct;
END IF:
END IF;
IF found update stmt THEN
IF v_found left = 'Y¥' THEN
Detection Flag := "¥':»
get3String;
getliner
getTIree3truct;
END IF:
END IF;
IF found select stmt THEN
IF v_found left = 'Y¥' THEN
Detection Flag = "¥';
getString;
getline;
getTIreeStruct;

END IF:
END IF:
IF Detecticon_Flag = "Y' THEN
Fresent_ TreeDiagram;
END IF:
ELSE —-- Hot Found for 3tmt
Detection Flag := "N':
END IF;
ELSE
Detection Flag := "N";
END IF;

END Detect BLES;

P

Y

U7l 3.27 nmuans pseudo code UBINTTRTIINT UCL
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ynseulididngszuuded 2 Ussanfe txt uay sql wdsantuvhninideyaidng
ms1adoya T UCL SOURCE  wénsiaaeulassaiieinfldiuves Declaration  Section
wsoll Taudmuindl Aezmsaadousedn d cursor stmt wsoli d1finagnsivdeunedn i
select stmt wielal #nil Fezdmuadldiu v found left 1Ty Y ndanntuaznsiadey
TAs9a3197178dIune9 Execution Section wsell Tnsdimuangl Aazmsaaaeudn & for stmt
wsold F9dnil Aezmsaadouinil insert stmt |, delete stmt update stmt %30 select stmt
viold Tnenuifisaudegnslaogneils Avgimunm1ves Detection Flag 1Ju Y Tasidle
prvnuuardunoumuluseselfnaziinig tiudianss  ussin uay Wudeyady
lassaiaveaaun ndulyl am1sstoya uaIgAYEaEATIAABUI1AYBY Detection Flag i
andu Y el Jedudu Y azuanaununnduliveswesaldn lnae Detection Flag 18w Y

wanaIdusesesinanatnUsean UCL

® sasseuNHANaInUITLAY Initialize and Cleanup Logic in Execution Section

F———+————1————+————2————+————3————+————4————+————5————+————6————+————T————+——
PROGEZM Detect_ICE
Detect_Flag VarcharZ (1) :="N";
BEGIN
Bead File (.txt or .sd.)
Insert Into Table ICE SOURCE
Checking Execution Section(Execute Flag):
IF Execute_Flag THEHM
IF found UTL_FILE FOPEN stmt and UTL_FILE FCLOSE stmt THEN
Detection Flag := "Y¥';
get3tring;
getline;
getlreeStruct;
ENLD IF;
IF found DBMS 5QL.OPEN CURSOR stmt and DBMS 5QL.OFEN_CURSCR stmt THEHN
Detection_Flag := "Y';
getString;
getline;
getIreeStruct;
END IF;
IF Detection_Flag = "Y' THEN
Preaent TreeDiagram;
END IF:
ELSE
Detection_Flag := "N';
END IF;
END Detect BLES:

JUT 3.28 N nlkand pseudo code ¥8IN1INTIINT ICE
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inseulndidngssuuded 2 Ussande ixt  wag .sql vidsainuuvinisiideyaidng

Y
A

m319teya o ICE_SOURCE wdnsavaeulassaineinfidiuues Execution Section n3elsl
Tagdnuindl Aagnsavdeunedn & UTL FILE  stmt w3eld drfifagAnunailiiu
Detection Flag fidndu Y uavyinmsiiuananss ussiia uae iivdoyailulasasnaves
wnunmdulsl asaateya visnduiagasiaaeusedn 3 DBMS SQL stmt w3elsl il
eAmMuAAlAfiU Detection Flag #Andu Y wagyinisiuaian3s ussiin uas nudeya
Wulassadrsveqununindulydl atn1s1adoya wd1anv189205I9d0UIIAIV0T
Detection Flag fidndu v wdely edudu Y avuanununndulivewosaldn lnodn

Detection Flag \Uu Y uansindusessesiiianainussian ICE

®  593508NNANAIAUTELAN Use Literals

I———+————1————+————2————+————3————+————4————+————5————+————6————+————'I————+————8————+————9————+—
PROGRAM Detect UL
Detect Flag Varchar2(l):="N";
BEGIN
Read_File (.txt or .sd.)
Insert Into Table UL SOURCE
Checking_Execution_Section(Execute_Flag):
IF Execute Flag THEN
IF found ' ' stmt 2ZND (" ' stmt NOT IN Values) ZND (' ' stmt NOT IN Where Condition) THEN
Detection Flag := "¥';
getString;
getline;
getTreeStruct;
END IF;
IF Detection Flag = 'Y¥' THEN
Fresent TreeDiagram;
END IF;
ELSE
Detection Flag := "H';
END IF;
END Detect_BLES;

U 3.29 AMULERY pseudo code ¥BINIANTIAM UL

ynseulididngszuvded 2 Usmavfle it uar sql udsainduiinisihdeyaidng
ms19teya To UL SOURCE udinsiaaeulassainainddiuves Execution Section n3elyl
Ingdmuidngl Avzmsiaaeusiadn § single quote stmt uay single quote azsiasliogludu
984 values statement ualioglu where condition statement Fadmsemnudoulafiay
AnuaAiyU Detection Flag fanu Y wazyinmsiiuaansa ussvia uae iiuteyaduy

lassasvadurunmeulll awnsdoya waIanveasnTIEUIIAIYRY Detection Flag 3l
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Andu Y viseld Fedudu v asuansununnsuliveswesalan lnomn Detection Flag 1l Y

wanadusesesntanatnUsELAn UL

® S03RENHANaInUTELAN No Range Values in Numeric FOR Loop

PROGRAM Detect_NENFL
Detect_Flag Varchar2(l):="N";
BEGIN
Bead File (.txt or .3q.)
Insert Into Table NENFL SOURCE
Checking Execution_Section(Execute_Flag);
IF Execute_ Flag THEN
IF found lower bound THEN
IF No Check lower kound and upper kound is NULL Then
Detection Flag := "¥';
get3String;
getline;
getlreeStruct;
ELSE
Detection_Flag := "H';
END IE:

END IF:

IF found upper bound THEN
Detection Flag := "I";
get3tring;
getline;
getTreeStruct;

END IF:

IF Detection_Flag = "Y' THEN
Fresent_TreeDiagram;

END IE:

ELSE
Detection Flag := "N';
END IF;
i END Detect BLES;

gﬂﬁ 3.30 ANLERY pseudo code YBIN1TMTIANT NRNFL

inseulndidngssuuded 2 Ussande ixt  wag .sql vdsainiuvinisideyaidng

Y

M131908a 48 NRNFL_SOURCE a3n333a0ulAs9a31991dd7uves Execution  Section
= ; 1% A& 1 1 = = 1Y A o 1 Y v
solilnednuind AaznT19deUsedn i lower bound stmt w3sll efifazmwuaAliiiy
. a1 I [ =3 1 a CY =3 1 Id v
Detection_Flag #Awdu Y wagvinisiiudtanss ussvina wag inuteyaidulasasneves
wrunmeull asmsedoya ndseIntunIsnTIvd@eUsedn i upper bound stmt wialal 41

a o 1 Y . a I ) I3 1 a Y] @ v
dnagmvuaalwiu Detchon_Flag UANUU Y BagINNISHNUAARNIE UTTVIA WY bNUYBLA
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Wulassadrsveaunnunindulidl asn1sadoya wdranv18920599@0UI1AIV0

Detection Flag flanduy w3old dsduluy  asuansununindulivessesalin

Tneen Detection Flag lu Y uansindusessesifinnatauseinn NRNFL

® sasseufinanaInUszian Not Using SUBTYPES and Anchored Types

FROGEAM Detect NUSAT
Detect_Flag Varchar? (1l):="N";
BEGIN
Bead File (.txt or .3q.)
Insert Into Table NUSAT SOURCE
Checking_Declaration_Section({Declare_Flag):
IF Declare Flag THEN
IF found declare stmt THEN

get3tring;

getline;

getIreeStruct;

IF found varchar? stmt THEN
Detection_Flag := "Y¥';
getString:
getlLine:
getIreeStruct;

END IF;

END IF;
IF Detection Flag = 'Y' THEN

Present_TreeDiagram:

END IF:
ELSE
Detection Flag := "N';
END IF;
END Detect BLES;

gﬂ‘ﬁ 3.31 7NLERS pseudo code VBINTTATIINT NUSAT

inseulnaidngssuuded 2 Ussande ixt  wag .sql vdsainiuvinnisideyaidng
M1319U8Ya Y8 NUSAT_SOURCE LaIns3aaulasaaineindldiuves Declaration  Section
= ' v A [} LY IS ) ¢ A ¢ o [ !
el Tnedmuind waglilddruvestssinndudsvednsBieasvsefleitu Avenivdeuse
91 & varchar2 stmt w3ali d1difaziuunailiiiy Detection Flag fAndu Y uazviinisiiu
Aan3e ussvina way iudeyaidulassadrsvesununmsiuld asnnsedeya udigarineas
M319EUINAVBY Detection Flag dandu Y visld Fsdulu ¥ azuanwununmaulives

woselAn Ineen Detection Flag 1u Y uansindusessesifianainuszian NUSAT
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DBNLUULATNAIULATDINDUITUNITATIANTBI5ETRANAA

TuuniiagaSunefaisN1509NLUUBALNAIUILATDLBIUNITHITIANNTDITRYNHANAS

an A Yo 2 o v ’~ & a P <
MaIsnsnlaiauefie wnunniuliuarn1sinsiiuiun Ingldununingduwes (UML
Diagram) Us¥naunig wiunmgalna (Use case diagram) WiunImwAaia (Class diagram)

a 4 .
WAZLNUNINGLAIUG (Sequence diagram)

4.1 ANINLINADNVDINITNAIUILATDILD

[
av A o

LASD9LDNAS19VULND I INAFDUITNNITNTIVNTDITDUNRANAINAINS U TWAIUN

fan yIvIaANAeNIiv (VB.INET) Inefisnsasidunuaian niinasy fan1s1ea 4.1

ANSIN 4.1 AT IBEASENINLINADUYDINITHAILILAT DD

ANNUINADUAUTDNALDS s18aziden
ArednsunsTaeS el Jvaudnmeniin (VB.NET)
s asileRlewam Microsoft Visual Basic 2010
Udndudmsuuanansmiin DevExpress Version 17.1.3.0
;ﬂzmsffamva (Database) Oracle Database 11g Express Edition
SEUUU{URNT Windows 7 Professional
ANNUINADUAIUTISALS s18aziden
AOUNIMBSEILYAAS ihgUszadana Intel Core i5-2450M 2.50 GHz
NUILAIININ 8 GB
wiheiiudoya 178

4.2 AMUABINITYBINITNAIULAIDINBLUBIAY

A1NITN1IATINNTBITRENAANANANAUNAUDIUUNT 3 AIUITAUINIANUAAINY
v = a A v ) = A& AV v a Yo o =
#99N15999A50950 Winlrniswaunesaliaduldmunlaausisnise ity dsvaziden

&
U

2e
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421 p3esdievdesiiauannsolumsinddeyaveswesalaniiiuienans
Uszuam txt wse sql ielddmsunsnsiamsessesiiiananalureeldmmiug

4.2.2 \pesdfloardesdinuansalunisinssiuiunauiidvunliludefivun
91INNITIATIZAUTUN

4.2.3 \3psilovzdeaiaruaninsalunisasimmsessesfinanatnangesalaniivi
nstuddeya Tasagdesannsnszylssinnvosiossesiitanaialdindudssavlaaini
6 Uszianidendmiueuided wavuansununmiuldduvessossessiiinnainnay

v v 6 v v
whunmAuliveaslanle

4.3 BNUNTNYELAE

LHUNNEALAAYRIATEINDEMTUNINTIINTRTR ENHANAIAILUAAIADIINABINTS

a

vosszuvdmsunisidauniodieluyuuasvesdldau (User) dagui 4.1 Tasasuvadu 3

W ~ = o &
AQUVaNLLASNTIASLDEN ANU

Bad Smells Detection System

(_ Select File of Source Code )

(_Generate File Details |

~ s Detect Business Logic in .
. ,_V_Exception Sections_r_,.-

- ':""iietect Using cursor loc;;s'" .
: with DML '

~ “Detect Initialize and Cleanup

.‘-‘._I___og‘\c in Execution Sectio_r]_. g

{ Detect Use Literals )

- b’e'tect No Range VaLuesri-ﬁ N

S _ Mumeric FOR Loop ,.-'J

T~ Detect Not Using SUBTYPES and
Anchored Types -

’ o ’ k R i ;-:_

Generate Tree List J

/" Generate Source .

| )
. ._Code Detection -~

™ ,"Di‘splay Bad Smells \W

N S Type 7

/ '6ispLay Tree Diagra;\'\l
{ )
- of Bad Smell A

'6isplay Tree D‘\agrarﬁ Y
..__of Source Code :

= a4 A ] Aa
E‘U‘Vl 4.1 AWHAAILNUNINY AT UDILATDINDATIINIDITRYVINANGIA
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431 dwvesmsiiniideya Ao dauvesns Select File of Source Code @aas
ansadonldfidesmsitrgszuuls

4.3.2 drureanmsnTavnIesseniiianann e druvesnisUszananaandeyatiuin
ilensiamsessesiiianain Uszneusesessesiiianainuazdiuednt snIamsessosd

NANAR AR50 4.2

AT 4.2 AT NULEAEIUYBINITATIANITITOETRANAA

USLNNI29508NRANAIN A9UB9IN15NNIDITDYNAANANN

Business Logic in Exception Sections | Detect Business Logic in Exception

Sections
Using cursor loops with DML Detect Using cursor loops with DML
Initialize and Cleanup Logic in Detect Initialize and Cleanup Logic in
Execution Section Execution Section
Use Literals Detect Use Literals
No Range Values in Numeric FOR Detect No Range Values in Numeric FOR
Loop Loop

Not Using SUBTYPES and Anchored Detect Not Using SUBTYPES and Anchored

Types Types

433  @IULAAINANITATINNITITOLTRANAIN AD AIUVBINITUARINARINATT
ns19vTesTesfiianainiimusessesfiianataniolinasnusossosfiianaindszianle
UsENausig @ruesnIsuanina sl

1 Generate Tree List f® @rumsadradfionandlassadns Tree List v09
JossesinananuazewesHlan

2 Generate Source Code Detection i @unisadiafionanssuasidenves
AMIRTINNTBITeLTRANEN WU UsTTIATinUsessesTiianan

3 Display Bad Smells Type A9 @1U983n150hanIUIztAnLarsIuazidenves
Joss08iRananfinsranuvessoselan

4 Display Tree Diagram of Bad Smell fin @aunisuansununwaduliives

YR99RUNRANAR
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5 Display Tree Diagram of Source Code Ao @Uv0INITUAAILNUNNALLL

Y99S HLAN

4.4 WNUAIWNINTTY

WNUAINADNTTUVDILATOINDEIMTUNITNTINNITOITOENRANAN LAAIAAINTINA

YouATONle AegUR 4.2

Selact File of Source Code

Generate File Detail

Selact Bad Smell Type

=)
=

HEfy

A

Generate Tree List Generate Sou. ree Code
Detection

%

Perform Compare Tree
Structure

Identify Bad Smell Type

Display Tree Diagram of Display Tree Diagram of

Bad Smell

Source Code

d a A A ] a
EUW 4.2 AMNLAAILLNUNINAINTIUUYDILATDIUDATIVRITDITOYNNANAA
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2n3U7 4.2 TnefifanssuBududenisidenlidvesvesaldniidoanisnsiamsessesi
Aanann Feazanunsadenld Ao txt way sql dnunandufanssuresnisadeseaziden
WdTvzuandlaseadravaswassldniidon ndwndurinisidendssianvessossesi
Annanaiidesnsasam wiasmsadisnunmduliuuunsad (Tree List) Tusn wiou
fumsasinisasiamvesalanddniaruanmanisnsiamsessesiinananluges olfn
anulassadavasnunmiulifunuudasuaniseazdenvedlasiadaveselinwas ussin
finsaanusessesiiianatn niuduionssuvesmaisuiioulasiaswosnunmals
Funuukazurunmiulivesweseldn vdnduduianssuresnmssysiinvesiessesi
Ranaiainsranuinfinielivazifuviale drumsiauvesianssugavinefonisuans

weUNNAULIUD9TRITRENRANAA haslanwNunINeUlTvRslAn

4.5 WHUNTWAAE

LHUNNARIATDAT BT AN UNTATIINIT0I508TIRANGR TLUAAIUNUNTNYDT
drulszneuvessruukazauduiudveunsosleflawaun Seuwdsenidu 5 ununmeana
NaNe A9 WNUAINAAIE Input LHUAINAANE BadSmellDetection WHuUNINAANE Teelist
WAUNINAANE TreeDiagram Waz WNUAINAANE BadSmellType é’agﬂﬁ 4.3 lpedsvazidun

(%
v A

U

Input Treelist
+SourceCode +BadSmellTreelList
+GenFileDetail() +SorceCodeTreelist

+genBSTL()
+genSCTL()

BadSmellDetection
+BLES

+CCL . BadSmellType
+MICL TreeDiagram +BadSmellsName

+RL +BadSmellTreeDiagram +TypeOfSourceCode
+RNFL +SourceCodeTreeDiagram +Detail

+USAT +GenTreeDiagram() +Line

+pckDetection() +DisplayBadSmellType()

+SoruceCodeDetection()

JUN 4.3 MNUAAINUNNAREVBILATEINDATITMNTBITRYTIRANA A
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4.5.1 WHUANARTE Input
HunanaduiiAsrdestunmshdeyadissuulasuanshaediufnsorugldssuy

Welrildsvuvanunsadeudoyavesaldniiiu txt vie sql iihszuy lneidedouteyaiii

ssuuudragFenlfnunana GenFileDetail Fsnanatiazinisihwesuldntuuansintiaely

druntiae File Detail vosszuy Wisliiulassaswisunvessaselanilaiidigssuy

4.5.2 LNUNINAand BadSmellDetection

I A o v A ] Aa I Y a o vy Y =
L‘U‘LmmEWWWMNWWIUHWiG\3’J§]M’1§E]Q3E)EJ‘V]Nfﬂwmﬁﬁuawai‘?ﬂﬂWMUWL‘*U’]QW“UULLa’JsZN

a

awnsaidenyssinnuessessendiianainiideanisdum Tneifleszysesesdinanain
Fosnsdumudivziinisdenldeunaia pckDetection Fsagvinisdumluzeseldning
Tassadsfimilounnunindulidvessossesiiianainfidonudoll Tngszuuasiinisifiv
Tnssadrsvesununmiulivessessosiiinnatnie 6 Ussianienliugda wazaziinnsiSonld
Aana SourceCodeDetection Liieldlunisuanisivasidunvasreseliniinsranusossosd

RANAIANUTTVIALAVDIUDTULANTUS

4.5.3 LNUNNAAE Teelist
Hupanaiviutilunisuanddassadmessossesfinanaindiden fuuandlaseadi
vosvaialaniiinirgszuu Insuanadudnvurveamiaa dafnaveanisnsiamiiessesd
Aawannlinusessesiiianan AanatazLanIHaNIAdIaNIZY8T0IT0ETIRANANAFULUY uA
fnsranuiessesiifianainfazuanssuasBuavsaavessessesfinanaiafinulureseldn
TneaziinsSonldeunana genBSTL way Aand eenSTCL Fadupanaiivimdrilunisuans

71338 U99509508NRNANAIALALVDILDSULAN AIUAIFU

4.5.4 UNUNINAaNE TreeDiagram
WWumananyiumenflunisuanilasiadaueesessesNianalniidan AuLandlaTIas
¢ Y Ao v 2 W p= a P &,
vawosglannuidngsruy lnswanududnuvazvemsinevunsy Inelisgazdunananady
anwarvadliuaLaziansddutuvetiazinun Weliiulassasidlugluuursiaosunsy
Feariin1si3enldanumand GenTreeDiagram laeiinsiiulaseasnsludnwugvems (Tree) 13
Iifupata GenTreeDiagram lothluldlunisaranilaezunsule Ao dnsimuagnivun

Mvualvuaneusl Laginualuungn
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4.5.5 WWun1Aad BadSmellType
\Hunanafivivifiuansnadnsvesnsnsiamssssesdiianain lnsuanisneaziden
yesdosessosfiiananiiny uansseazidenvesteselinfiiningszuuinduyeseldn
Usziamla (Procedure %38 Function) uazuansseazionvesweialandinsiammunsonriv
wansussiaiingaany Tasganlassaiisvesudunleglunsunmiulsivessessosdiianain

LAATUTZLN
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ANSNAFIUAINEIUITOVBILATDIND

va o

Al sinauasavetnIesiioiiensianisessesiianan Alanmu1dy

Y an a o aou & o s sy A o ° =
sgIsnsiinaueluanuidell lnenistiveselaniagltlunismaaswinnisdnassqaide
(Fault Injection) uagyinmsina1aviianuainsalun1svnrgesnew (Maintainability Index)

s Sy o = a Y & Yy A A avyo = S o
YegasglAnnouinn1TuNANess nasantuagldinsesdonlaimutuani vin1snsaam
$IT0LNRANAIANDILYUTLLNNTOITOUNHANGN KATTINNITIRNANDTITRTYLANRINTTNS
dwsunsunlaiilaann PL/SQL Knowledge Xpert sanlaaguliudsluiite 3.1 lngndsain

a a 4 v v o Y ! v o (% a gj d‘

nssunAnesreselanLasyNsIadstiatansalunsingessnwanass wieldly

= ] ! o [ o [ < o S =) a
n1siseuisuaratansalun1sussshwdmsuduiaiavseUssiliunani1snaaes

dmiuanuided dureudwsummageuaNUaInIaveLATelalTYadYn AagUN 5.1

/’/_\\‘

/" Source Code “‘-)_ _____________ Measuring

\ Maintainability Index |
v —__f

The Approach to Detect Bad Smells

[ Creating Source Code Tree Diagram i I N
Bad Smells Type

Bad Smells Detection
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5.1 myipAavtinnuausatun1suneshwnausunAnass  (Measuring

Maintainability Index before Refactoring)
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Yoyaynil undsfinnvasdoya Smell Injection | Ussianlua
1 PL/SQL Knowledge Expert Taig) Axt
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Resuits = Reports

Complexity Analyses and Code Metrics

The following complexity analyses and code metrics results for C:\Work\QCTO ST\Backend\Non-Generated Codelqu_t

Comprehensive Code Metrics
The table below displays Code Metrics for all program units analyzed. ltems that have exceeded acceptable thresholds are mark

[ UntName | Unn Type |Statements|tiaistead Volume| Cyclomatic Compiexty | Maintamabiity index|

Recommended Values: Macamum 100 Macamum 1000 Maximum 10 Minmum 85

WWeighted Averages 23 121

double_up FUNCTION 1 4
rollback_before FUNCTION 76
\4__rolibacic_after EuNCTION 76
commit_before FUNCTION i
commit_after FUNCTION 76
generating_debug_block FUNCTION 3
generating_validate_code FUNCTION

83.02
163 .56
1221.71
12171
121.71>
1221.71
165.06
165 06
160.01

.....

A & a a0
DRI ] (W TR )

3
generating_norun_code FUNCTION 3
>

fmm PRy = i~ TiAN
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aveV = average Halstead Volume V per module

aveV(g) = average Cyclomatic Complexity per module

avelLOC = the average count of Lines Of Code (LOC) per module
perCM = average percent of lines of Comment per module

Maintainability Index (MI) dgnsn1sAuausail

171 - 5.2 * In(aveV) - 0.23 * aveV(G') - 16.2 * In(aveLOC) + 50 * sin(sqrt(2.4 * perCM))

[

NFIBE1FUN 5.2 launuel Unit Name 9130 commit_before aglansil

aveV = 76
aveV(g) £ /3
avelLOC =/ /5

Ml =171 -52*In(76) - 0.23 * (3) - 16.2 * In(5) + 50 * sin(sqrt(2.4 * 0))
Ml = 121.71

FansanuAfieIesilouanslilusieaudagui 5.2 1nedutl Maintainability Index

NTunouNsinArviauaansalunsinsssnwneusunanessl aglardvil

ANNaEnsalunTUI RSN ¥INBUSUNANESY Fann5199 5.2

1w

M1TNA 5.2 ANTNMARIAIAYAINAINN T lUNTUNTIShwInauNTIUNANES

' ¥ ¥
v = v = v =

%agaﬁﬂ% 1 %aadasqﬂw 2 %agmgw 3

Bad Smells

MI(1) MI(1) MI(1)
BLES 100.46 87.35 90.79
UCL 131.77 126.53 133.49
ICE 100.28 110.23 90.64
UL 112.91 109.14 108.50
NRNFL 145.59 134.45 91.75
NUSAT 147.60 145.59 146.13
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NNSNARBINUYATBLAN 1

" Sp350uNRANANRUSEAN BLES

2 PROCEDURE snc (MAME_IN IN VARCHARZ, objtype_in IN PLS_INTEGER)
3 15

4 sch VARCHARZ (100);

3 parti VARCHARZ (100);

] partz VARCHARZ (100);

7 dblink VARCHARZ (100);

g partl_type HUMEER;

o object_number MNUMBER;

1 |

11 ...

12 ...

13 EXCEPTION

14 WHEN OTHERS

15 THEM

16 DECLARE

17 sqlc MNUMEER 1= SQLCODE;
18 whoisowner VARCHARZ (100) :=";
19 t_owner VARCHARZ (100);

20 t_name VARCHARZ (100);

21 r_owner VARCHARZ (100);

290 r_name VARCHARZ (100);

23 5_owner VARCHARZ (100);

24 CURSOR c1

a5 1S

26 SELECT owner

27 ,table_owner

18 ,table_name

2% FROM ALL_SYNONYMS

30 WHERE synonym_name = r_name;
31 FUNCTION get_owner (MAME IN VARCHARZ)
32 RETURM VARCHARZ

33 AS

34 retval VARCHARZ (100) :=";

35 pos INTEGER;

36 BEGIM

3 ...

L PO

JUT 5.3 anuansusdinasweselanildlunisnnasuivensiamy BLES (yadeyai 1)
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Bl|PROCEDURE upd_for_depti |

dept_in IN employee.department_id%TYPE

|| .newsal IN employee.salary: TYPE) IS

| CURS0OR emp_cur IS

SELECT employee_id, salary, hire_date
FROM employee

WHERE department_id = dept_in;

H|BEGIN

FOR rec IN emp_cur

-l |LOOP
E INSERT INTO employee_history (employee_id, salary, hire_date)
VALUES (rec.employee_id, rec.salary, rec.hiredate);
UPDATE employee
SET salary = newsal,
hire_date = rec.hiredate
WHERE employee_id = rec.employee_id;
[END LOOP;
| [EMD upd_for_depti;

3
U

1.]‘171‘ 5.5 ﬂ']‘WLL?WNﬁ’J‘u‘UE]Q%@i%lﬂ@ﬂiﬂﬂﬂ’ﬁ%ﬂa@ﬂLWE]GI?’J"\]‘VH UCL (‘Ufﬂ"U@iJa‘Vl 1)

(;i“";
AN
/ N

— R

declaration section execution 5&&@

& G
/ \
1 / \

<;e|ect stml) Gnseﬂ strnt> <pdate stmD

JUN 5.6 Amuansrunmsilivesweselanainnisniam UCL (yadeyai 1)



" Sp9seuviianaInUsEan ICE

2 E|FUNCTION eqgfiles

3 check_this_in IN VARCHARZ

3 ccheck__this_dir_in N VARCHARZ

5 .against_this_in IN VARCHARZ

5 ,against_this_dir_in M WARCHARZ := MULL
T L ) RETURN BOOLEAMN IS

g checkid UTL_FILE.file_type;

) checkline WARCHARZ (3Z2767);

10 check_eof BOOLEAN;

11 againstid UTL_FILE. file_type:

12 againstline VARCHARZ (3Z767);

13 against_eof BOOLEAM;

14 retwval BOOLEAMN;

1s El|BEGIM

16 checkid :=

bl = UTL_FILE.fopen (check_this_dir_in

18 check_this_in

1o SR

20 smax_linesize => IZTET

21 )

22 | againstid :=

23 = UTL_FILE.fopen (MVL (against_this_dir_in, check_this_dir_in})
24 sagainst_this_in

25 SR

26 max_linesize => I2ZTET

27 | o B

28 = LOOP

25 get_next_line_from_file (checkid, checkline, check_eot);
30 get_next_line_from_file (againstid, againstline, against_eof);
31 = IF (check_eof AMD against_eof) THEM

32 retval := TRUE;

33 EXIT:

34 ELSIF (checkline != againstline) OR (check_eof OR against_eof) THEM
EL retval := FALSE;

ET] EXIT;

37 L EMD IF;

EX3 L END LOOP;

39 UTL_FILE.fclose (checkid);

a0 UTL_FILE.fclose (againstid);

41 RETURM retval;

42 | |EMD eqfiles;

JUN 5.7 amuansdiuvesgaitlannldlunismeassivensiam ICE (yndoyad 1)

function

execution section

UTL_FILE stmt
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PROCEDURE B_001 (p_hcode varcharZ) 15
E BEGIN
DECLARE

|_file_id UTL_FILE.file_type;

|line VARCHARZ (32767);

Cl|BEGIN
|_file_id :=
= UTL_FILE.fopen [c:\temp’
. install.log’
"
;max_linesize =» 327&T
- );
- [LOOP
E BEGIN

UTL_FILE.get_line (l_file_id, |_line);
=] EXCEPTION
WHEN MO _DATA_FOUND

THEM

EXIT:

| | [evo;
DEMS_OUTPUT.PUT_LINE [l_linE]l;
|| |END LOOP;
UTL_FILE.fclose (L_file_id);

|EnD;
|END;

JUN 5.9 anuansduvesresglannldlunsmaasiionsiam UL (yadeyad 1)
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[
]

B|PROCEDURE process_collection |

3 mylist IN my_nested_table_type
3 )

E |15

§  HBEGIN

7 FOR indx IN mylist.FIRST .. mylist.LAST
g B |LOOP

o process_list_value (mylist (indx));
10 || |EMD LOOP;
11 END H

Uil 5.11 nnuansdiuvesgesalanililunisnaasuitonsiavn NRNFL (yadeyai 1)

for stmt

upper_bound
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2 PROCEDURE USAT_001 (p_hcode varcharZ) 15
3 E BEGIN
4 DECLARE
5 |_company_name VARCHARZ (100);
& |_description VARCHARZ (10000);
7 |_summary VARCHARZ (2000);
g L_full_name VARCHARZ (200);
0 | |BEGIM
10 MULL;
1 | EMD;
12 i END '

JUN 5.13 nmwansdiuvestesalanildlunismaaediiensiam NUSAT (yadeyad 1)
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" Sp350uNRANANRUSEAN BLES

2 BH|PROCEDURE snc_32 (MAME_IM IN VARCHARZ, objtype_in IM PLS_INTEGER)

3 (=3

4 object_number NUMEBER;

E 0|BEGIM

-] E IF object_number IS MULL

7 THEM

8 DBMS_OUTPUT.put_line (| "Mame ™ || MAME_IN| | ~ does not identify a valic object.’);
ELSE

10 DBMS_OUTPUT.put_line (Schema: " || sch);

11 L EMND IF;

1z E|EXCEPTION

13 WHEN NO_DATA_FOUND THEM

12 = [BEGIN

15 = [IF sqlc = -6564

15 THEM

17 r_name := get_name [MNAME_IN);

18 r_owner := get_owner (NAME_IN);

12 = [IF r_owner IS MULL

20 THEM

21 r_owner := USER;

22 L [EMD IF;

23 QOPEN c1;

24 5] [Loor

2as FETCH c1

25 INTO s_owner

27 L t_owner

28 St_name;

2o EXIT WHEMN c1%MNOTFOUMND;

30 = IF s_owner = r_owner

31 THEMN

32 whoisowner := s_owner;

a3 EXIT;

34 ELSIF s_owner = PUBLIC’

3s THEM

36 whoisowner := s_owner;

37 L EMD IF;

38 L END LOOP;

39 CLOSE <13

40 = [IE (t_owner IS HULL) OR (s_owner = PUBLIC)

41 THEHN

42 snc (t_name, objtype_in});

43 ELSE

44 snc (t_owner || .7 | | t_name, objtype_in);

as L |EMD IF;

45 ELSE

47 RAISE;

a8 L [EMD IF;

P L [EMD;

50 L END snc_3;

JUN 5.15 mnuansdiuvesesalanildlunisnaaediionsiam BLES (yadeyai 2)
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B

s

PROCEDURE upd_for_depti |

dept_in IN employee.department_id%TYPE
.newsal IN employee.salary% TYPE)

CURSOR emp_cur 15
SELECT employee_id, salary, hire_date
FROM employee
WHERE department_id = dept_in;

BEGIN

FOR rec IM emp_cur
LOOFP
INSERT INTO employee_history (employee_id, salary, hire_date)
VALUES (rec.employee_id, rec.salary, rec.hiredate);
UPDATE employee
SET salary = newsal,
hire_date = rec.hiredate
WHERE employee_id = rec.employee_id;
DELETE employee
WHERE hire_date = sysdate;
[EMD LOOFR;

END upd_for_dept1;

JUN 5.17 amuwansdiuveseielannldlunmmeassiensiam UCL (ynteyad 2)
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FUMCTION fk_name
ﬁ (fk_id_in IN INTEGER,
fk_table_in IN VARCHARZ,
fk_id_col_in IN VARCHARZ,
fk_nm_cal_in IN VARCHARZ)
RETURM VARCHARZ IS5
cur [MTEGER := DEMS_5QL.0OPEN_CURSOR;
fdbk INTEGER;
return_value VARCHARZ (100} := MULL;
H|BEGIN
DBMS_SQL.PARSE
= (cur,
SELECT " || fk_nm_col_in ||
" FROM || fk_table_in ||
"WHERE " || fk_id_col_in || "= :fk_wvalue’,
DBMS_SQL.NATIVE);
DBMS_SQL.BIND VARIABLE (cur, fk_value, fk_id_in);
DBMS_SQL.DEFINE_COLUMN (cur, 1, fk_nm_col_in, 100);
fdbk := DBMS_SQL.EXECUTE (cur);
fdbk := DBMS_SQL.FETCH_ROWS (cur);
Bl |IF fdbk = 0
THEM
DEMS_SQL.COLUMN_VALUE (cur, 1, return_value);
END IF:
DEMS_5QL.CLOSE_CURSOR [l:ur]l;
RETURN return_value;
END;

3

=
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U
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El|PROCEDURE RL_002(P_CID in varcharZ) is
|_file_id UTL_FILE.file_type;
|line VARCHARZ (32767);

H|BEGIN
|_file_id :=
= UTL_FILE.fopen {‘cihvtemp’
. install. log’
=
,max_linesize =» 32767
. );
Sl ILOOP
E BEGIN

UTL_FILE.get_line (l_file_id, |_line);
— IT-' P_CID = 3869900003972 THEM
E Select Count(™)
Into v_count
From M57_PERSOM;
END IF;

= EKCEF'TION WHEMN MO_DATA_FOUND THEMN
EXIT;

END;

DEMS_OUTPUT.PUT_LINE [l_linE]l;

END LOOP;

UTL_FILE.fclose (I_file_id);

END;

JUN 5.21 nmmuansdiuvestesalanildlunismaaediiensiam UL (yadeyail 2)
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2 Bl|PROCEDURE process_collection (

3 mylist IN my_nested_table_type

. )

E I

s [E|BEGIN

7 FOR indx IN mylist.FIRST .. mylist.LAST
g o| [Loop

g E Insert Into M57_PERSON(CID,HCODE HIST_HMAIN)
10 Select CID,HCODE,HIST_HMAIN

11 From TMP57_PERSON

12 i Where HCODE = "05811';

13 process_list_value (mylist {indx)];

14 i END LOOP;

15 END;

JUN 5.23 Mnuansdiuvasresalanildlunisnaaediionsaam NRNFL (¥nteyai 2)
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2 FUNCTION USAT_002 (p_hcode varcharZ) return number 15
3 E BEGIN
4 DECLARE
5 |_company_name VARCHARZ (100);
& |_description VARCHARZ (10000);
7 |_summary VARCHARZ (2000);
g |_full_name VARCHARZ (200);
o H| |BEGIM
10 return 1234;
11 | EMD;
12 | END;

JUN 5.25 nmwansdiuvestesalanildlunismaaediiensiam NUSAT (yadeyad 2)
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" Sp350uNRANANNUSTAN BLES

2 S| procedure RUN_OP_VISIT(P_YYYY in varcharz
3 LP_MM in varcharz
a | LP_GYEAR in varcharz) is
s V_SQLSTR varcharz(5000);
7 V_GYEAR varcharz(4) := P_GYEAR;
s V_MYEAR varcharz(2) :=";
ES
10 =
11
12 0| 1F (P_GYEAR is null) THEN
13 0| [if (to_number(to_char(sysdate, mm'))>9) then
14 V_GYEAR := to_number(to_char (sysdate, vy )+544);
15 else
15 V_GYEAR :— to_number (to_char(sysdate, vy )+543);
17 end it;
1 | eLse
15 V_GYEAR := P_GYEAR;
20 END IF;
21 [~
22 B[ IF (to_number (P_AM) > 9)THEN
23 V_MYEAR :— to_number (to_char(substr (P_GYEAR, 3)- 1)) :
24 ELSE
25 V_MYEAR 1= to_number (to_char(substr(P_GYEAR, 3)));
2s END IF;
bl L|E!
28 0| INSERT_LOGS |yywy => P_ywyy
20 Lmm => p_mm
30 .msg =F ‘<<<< START PROCESS »>>>
31 stable_name —> M | IV_GYEAR| |_ | ' DIAGNOSIS
EEY ,process_name => RUMN_OP_VISIT
33 | Lrow_effect => null);
34 0| delete from MIS_OPVISIT_DATA a
EE where a.yyvy = p_yyyy
35 and a.mm = P_MM
37 and gyear — v_gyear;
38 B
3o commit;
a0
41 C| INSERT_LOGS lyyyy —> p_yywy
a2 .mm => p_mm
a3 ,msg => 'START -> Insert from " | | "W | | V_MYEAR
s ,table_name => M || V_LMYEAR | | _ || DIAGNOSIS
as ,process_name —> MIS_OPVISIT_DATA
as | ,row_effect => null);
a7
48 V_SQLSTR := "INSERT INTO MIS_OPVISIT_DATA
2z SELECT a.HCODE
s0 V1l V_GYEAR | |7
s1 S Py ||
52 SLLP_MM L
sa
£ b.CATM_NHSO, c.NHSO_ZOME, c.PROVINCE_ID, a.DEATH_DATE;
ss execute immediate v_sqlstr;
55 commit;
so
51 E1| exception when others then
a2 pkeg_utils. Insert_except_log ( sqlcode, ‘MIS_OPVISIT_DATA, sqlerrm );
53
H| INSERT_LOGS |yywy => P_ywyy
ss Lmm => p_mm
s .msg =F "<<<< FINISH PROCESS »>>>
=7 ,table_name => M | IV_GYEAR| | _ | | DIAGNOSIS
s ,process_name => RUMN_OP_VISIT
=5 | Lrow_effect => null);
70 | |end;
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2 G| PROCEDURE REPORT_MUTRI_TBL11(P_QUARTER varchar2,

LEFT JOIN V_HOSPITAL H_HCODE
ON H_HCODE.HMAIN = NVL{HCODE_TEMP, N}
WHERE HOSPITAL.HMAIN = HIST_HMAIN_OP_TEMP;

3 Eagv‘n
40 FOR rec IN V_CURSOR

3 P_NLEVEL varcharz,

4 P_AGE_START varcharz,

5 L P_AGE_END varchar?) is

& | CURSOR V_CURSOR IS

3 SELECT

o HOSPITAL.NHSO_ZONENAME,

10 HOSPITAL.PROVINCE_NAME,

i HOSPITAL.HNAME,

12 HOSPITAL.HTYPE_NAME,

13 HOSPITAL. TYPE_DESC,

15 HIST_MAININSCL_UC,

15 HIST_MAININSCL_OFC,

15 HIST_MAININSCL_SSS,

17 HIST_MAININSCL_OTHER

18 FROM

12 V_HOSPITAL HOSPITAL,

20

n o (SELECT TEMP_NUTRLHIST_HMAIN_OP AS HIST_HMAIN_OP_TEMP,

22 HCODE AS HCODE_TEMP ,

23

24 SUM(CASE WHEN nvI{HIST_MAININSCL, 30X ) in (UC,UCS, WEL,200() THEh SUM_CID ELSE 0 END) as HIST_MAININSCL_UC,
25 SUM(CASE WHEN nvI[HIST_MAININSCL, XXX ) in (OFC') THEN SUM_CID ELSE 0 END) as HIST_MAININSCL_OFC,
26 SUM(CASE WHEN nvl(HIST_MAININSCL, XX ) in {'S557) THEN SUM_CID ELSE 0 END) as HIST_MAININSCL_SSS,
27 SUM(CASE WHEN nvl(HIST_MAININSCL, J00() not in{1UC, UCS ,"WEL, %X, OFC,'S55") THEN SUM_CID ELSE 0 END) as HIST_MAININSCL_OTHER
25

29 FROM TEMP_M56_NUTRI_TBL11 TEMP_NUTRI

30 WHERE QUARTER = P_QUARTER

31 AND MLEVEL = P_NLEVEL

EFS AND TEMP_NUTRI.AGE_YEAR between P_AGE_START and P_AGE_END

33 L GROUP BY HIST_HMAIN_OP, HCODE)

41 LOOP

42 = INSERT INTO TMP_TEMPLATE_NUTRI_56

43 = [NHSOilONENAMEJ

44 PROVINCE_NAME,

43 HNAME,

46 HTYPE_NAME,

47 TYPE_DESC,

a2 HIST_MAININSCL_UC,

£= HIST_MAININSCL_OFC,

50 HIST_MAININSCL_SSS,

51 i HIST_MA\NINSCL_UTHER)

52 =2 VALUES (rec.NHSO_ZONENAME,

33 rec.PROVINCE_NAME,

34 rec. HNAME,

55 rec. HTYPE_NAME,

56 rec. TYPE_DESC,

57 rec.HIST_MAININSCL_UC,

58 rec.HIST_MAININSCL_OFC,

i rec.HIST_MAININSCL_SSS,

& L rec. HIST_MAININSCL_OTHER )j

61 L END LOOP;

02 L Eﬂd REPORT_NUTRI_TBL11;

JUN 5.29 amuansdiuvesweslannldlunisnaasuitensiam UCL (yadeyad 3)
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%]

EH|FUNCTION CHECK_DMHT(BSLEVEL in varcharz,
EPL in varcharz,
BPH in varcharz,

DMHT_FILE_DIR in varcharz,

DMHT_FILE in varcharZ) return varcharZ

[FRr—

Y

is
result varcharz(15);
-] _fHandlE utl_file.file_type;

10 S| begin

11 E fHandle := utl_file.fopen(DMHT_FILE_DIR

12 ,DMHT_FILE

13 LW

14 = [IF [BSLEVEL IS NOT MULL AND ISNUMBER (BSLEVEL) = "T) AMD
E ((BPL 15 NOT MULL AMD ISNUMEBER(BPL) ='T) OR

16 (BPH IS NOT NULL AND ISNUMBER(BPH) = 'T)) THEN

18 gl | [IF (to_numb (BSLEVEL )between 0 and 99) and

1z (to_numb(BPH) between 0 and 119) and

20 (to_numb(BPL) between 0 and 79) THEMN

21 UTL_FILE.PUT_LINE(fHandle,BSLEVEL | || [BPL| |", | |IBPH]| |" NORMAL);

b result := ‘mormal;

23 ELSIF to_numb(BSLEVEL) between 100 and 125 and

24 = [{to_numb{BPH) between 120 and 139) or

25 (to_numb(BPL) between 80 and 89)) then

26 UTL_FILE.PUT_LINE(fHandle,BSLEVEL | || [BPL| |", | |IBPH]| |" PRE');

27 result ;= "pre’;

28 ELSIF to_numb(BSLEVEL) >= 126 and

1 (to_number(BPH) == 140 or to_numb(BPL) between 90 and 99) then
UTL_FILE.PUT_LINE(fHandle,BSLEVEL | |,'| |BPL ||, | |BPH| |" NEW_CASE);
result := new_case’;

ELSE
UTL_FILE.PUT_LINE(fHandle,BSLEVEL | |','| IBPL| | | |IBPH] | OTHER');
result := "OTHER';

[END IF;

oD

)

o

ELSE
UTL_FILE.PUT_LINE(fHandle,BSLEVEL | |, | |[BPL| | | [BPH| |  MULL');
result := MULL;

|| [END IF;

41 utl_file.fclose(fHandle);

42 return(result);

43 L End CHECK_DMHT;

w

R

o

&

JUT 5.31 nmuansdiuvasweslannldlunisnaaeuivensiam ICE (yndoyai 3)
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|

]

FUNCTION CHECK_DM_2(P_DMFAMILY in number,

P_DEATH_DATE in DATE,

P_DATE_EXAM in DATE,

P_HEIGHT inwvarcharz,

P_WEIGHT  in varcharZ,

P_WAIST_CM in varcharz,

P_HTFAMILY in varcharZ,

P_BPL_2 in varcharz,

P_BPH_2 in varchar2) return varchar? is
v_result varchar2(6);

i BEGIN
= [IF {nvI(P_BPL_2, 0) != 0 OR nvI{P_EBPH_2, 0) != 0) AND(P_DEATH_DATE > P_DATE_EXAM or P_DEATH_DATE is null) THEN

v_result :="HT;

ELSIF (nvI{P_DMFAMILY, 0) IN (1, 2, 9)
AND nvl{P_HTFAMILY, 0) IN {1, 2, 9)
AND({(to_numb (P_WEIGHT) + to_numb(P_HEIGHT)) IS NOT NULL OR to_numb(P_WAIST_CM) IS NOT NULL)
AND(P_DEATH_DATE > P_DATE_EXAM or P_DEATH_DATE is null)) THEN

v_rasult := DM’;

ELSE
y_result := "0THER;

[END IF;

RETURM(v_result);

1| EXCEPTION WHEN OTHERS THEN

RETURN(OTHER1');

| |[END CHECK_DM_2;

U
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2 3| procedure run_fp_01( p_yyyymm in varchar?,

3 p_s_yyyymm in varchar2,

4 p_e_yyyymm in varcharZ,

5 FP_list IN my_nested_table_type) is

. L

7 v_rows number;

3 v_errsgl varcharz (2000);

o v_proc varchar2(30) := FP 015

10

1 = Eegin

12 insert into op_temp_logs values (systimestamp, ++Start 22 " || v_proc || "--> " || p_yyyymm, null);
13 commit;

14

15 = Eegin

16 = delete from OP_FP_TEMP_ALL_PASS

17 | where yyyymm = p_yyyymm;

jE3 v_rows 1= sql¥rowcount;

12 commit;

20 insert into op_temp_logs values (systimestamp, Deleted Rows 2 | [v_proc| |"—-> " | | p_yyyymm, v_rows);
21 commit;

22 v_rows := null;

PE]

24 For indx In FP_list.First .. FP_list.Last

25 = [Laop

26 E insert into OP_FP_TEMP_ALL_PASS (YYYYMM,HCODE,PROV1,RGN1

27 CJF_ALL

28 JF_PASS

= )

30 i select

31 p_wyyymm,a.hcode,a.prov1,a.rgn1

32 ;sum(case when a.status_af ="1" then 1 else 0 end) sum_all

33 »sum(case when a.status_af ="1" and a.status = 1" then 1 else 0 end) sum_pass
34 from mS5_fp_pp a

35 where to_char(a.date_send,yvyyymm') = p_yyyymm

35 and to_char(a.date_serv,yyyymm') between p_s_yyyymm and p_e_yyyymm
37 group by

El a.hcode

EL) »a.provi

40 | ,3.rgn;

41 v_rows 1= sql¥rowcount;

42 | End Loop;

43 commit;

a4

5 =3 [EXCEPTION

46 WHEN OTHERS THEN

47 v_errsql := sqlerrm;

48 insert into op_temp_logs values (systimestamp, ™"Error :2 '| [v_proc||" --> " | | p_yyyymm || "2 " || v_errsql, null);
48 commit;

50 EMD;

51 i -

52 insert into op_temp_logs values (systimestamp, ++Finish :: " || v_proc || "-->" || p_yyyymm, v_rows);
53 commit;

54 | | lend;

JUN 5.35 Mnuansdiuvesresalanililunisnaaediionsaam NRNFL (¥ntoyad 3)
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2 B|procedure sp_get_provlist(p_result out ref_csr,

3 p_zone in varcharz,

4 i p_province in varchar2) is

5 v_hcode varcharZ (5):="05811";

& = Eegin

7 open p_result for

g = select province_id, province_name, nhso_zone, nhso_zonename
] from mv_L_province

10 where nhso_zone = nvl(p_zone,nhso_zone)

11 and province_id = nvl(p_province, province_id)
k] and nhso_zone not in (14,115

13 and used=""

14 i order by nhso_zone, province_id;

15 i End;

JUN 5.37 nmuansdiuveswesalannldlunisnaaeuitensian NUSAT (yadeyai 3)

<prnced ure>

@aratio n SE@

<-;en:lare stm>

< varchar2 >

JUN 5.38 nmuanausunnsulivewesalanainnisnsiant NUSAT (yateyai 3)




71

5.3 N153ATIZAUTUN (Context Analyzing)

TudureINTIAsIERUTUNA M UM TNAEUANEINSaveAsasiietuaztuns
yhaudinsgimugiunsaiununwiulivesseseldn fe Wedinsnsamlassainaves
saesouinananluresrldntiu Msinsisdusunazsmundilunsduminagnsesinfu
drulnvesreselan dlassadievesniw PL/SQL Usznaudie 3 uden Ae Declaration
Section , Execution Section Wag Exception Section Iﬂ&JLﬁaizuﬂizmwuaﬂiaﬁiaaﬁ
Annannfifeanisnsianm Tervuadildainnisinssiuiuniazyiinisnsisaeuiioulen
Fosrumiludilavesasalin wazasiidorvunfivfuveswiassessesfinanain el

wanssanegly Mded 3.2

5.4 n153unAN®39 (Refactoring)

[
a

] = a A A = a o I3 =
JupauNTIuNANeIuiienagouaNaIuisaveuaIedlolunuiteiagidunss
uNANE3IR8aULes (Manually Refactoring) Tngagyinaudunsuiuansliniide 3.1 Tudiu

Yo lunsuily Faasinissuranesaiureselandmsurinnismaasans 3 4n

5.5 M3inARYtiaNaENIsalun1sUeSnenasuNANe3e (Measuring
Maintainability Index after Refactoring)

Tunauilaziin1sinAtAnaunsalun1sUI TSN ¥ nassunANe3eIreselan

AN Imaaews 3 1 lngaglar1ainngen 5.3

MI5NT 5.3 A15NUANIAIAINENNNTALUNTUNTISheImAINTIunAnoS

Yoyaynil 1 | Joyayedl 2 | doyaynail 3

Bad Smells

MI(2) MI(2) MI(2)
BLES 100.08 84.54 90.74
UCL 126.96 121.31 129.57
ICE 97.54 109.97 87.23
UL 11291 108.62 107.72
NRNFL 134.68 127.19 90.25
NUSAT 145.59 144.12 145.83
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He:

MI2)  fi AANaEnsalunsUnesnwInaInsunAnese

5.6 M3AAszuazlIsuiisuAdviiauaunsalunsingesinen (Comparison

Analysis MI)

.{’j dy I = = 1 v a o v 1 [ )
TJupautiavlunsUisuiisuAaiauaunsalun SIS NwINauLaE AN
SunAnaSaiaUsiiuAua1NTaURRAT eIt AL T UL NS Rle i aueTuwIded

[y

FepnlagunUasues MI(1) waz MI(2) dandnuazusuaneail

MI(1) > MI(2) is Positive

MI(1) = MI(2) is Unaltered

MI(1) < MI(2) is Negative
e
Positive fo  finswasuuvadlumsdia
Negative fo fimswdsunvadlumaiilids
Unaltered  fia lifinswdsuudag

5.7 Nan15nnand (Experimental Results)

NANISNARDIAINSUNISNAFDUAIUAILITOVDIAT DL D7 LANUITVUNNITAST

° a a ) ‘:1' = ! ay v &
UNAUDUINYALLDYARAINITINN 5.4 YLLdRIA1 M Wl@ﬁ]qﬂﬂqﬁmﬂaaﬂmﬁﬁﬂﬂ

M197197 5.4 wanaUSeuiiou MI1) wag MI2)

Hoyayai 1 Yoyayail 2 Yoyaynil 3

Bad Smells

MI(1) MI(2) MI(1) MI(2) MI(1) MI(2)
BLES 100.46 | 100.08 87.35 84.54 90.79 90.74
UCL 13177 | 126.96 126.53 121.31 133.49 129.57
ICE 100.28 | 97.54 110.23 109.97 90.64 87.23
uL 11291 | 11291 109.14 108.62 108.50 107.72
NRNFL 145.59 | 134.68 134.45 127.19 91.75 90.25
NUSAT 147.60 | 145.59 145.59 144.12 146.13 145.83
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AU 5.5, 5.6 wag 5.7 WussanisilIeuiisus MI(1) was MI(2) Uadus

v P v a i
agsqﬂsﬂ'e)%aLLﬁSL‘W@LLﬁﬂﬂI‘ViLW‘Uﬂ'ﬁLﬂaEJ‘ULL'U&Q"U@W’Y] Ml

M1517 5.5 wananisidguudasvesan M dwsuyadeyad 1

yadoyail 1
Bad Smells
MI(1) MI(2) MI(1) > MI(2) MI(1) = MI(2) MI(1) < MI(2)

BLES 100.46 100.08 o

ucL 131.77 126.96 o

ICE 100.28 97.54 o

UL 11291 11291 (]

NRNFL 14559 | 134.68

NUSAT 147.60 145.59

M15N7 5.6 wanansildeuudasuesan M dmiuyadeyad 2

yadoyail 2
Bad Smells
MiI(1) Mi(2) MI(1) > MI(2) MI(1) = MI(2) MI(1) < MI(2)
BLES 87.35 84.54 [ )
UCL 126.53 | 121.31 °
ICE 110.23 | 109.97 o
UL 109.14 108.62 [ )
NRNFL 134.45 127.19 [ )
NUSAT 145.59 144.12 [ )

M1519 5.7 wanansildeuulasuesdn M dmiuyadeyad 3

yadoyail 3
Bad Smells
MI(1) MI(2) MI(1) > MI(2) MI(1) = MI(2) MI(1) < MI(2)
BLES 90.79 90.74 °
ucCL 133.49 | 129.57 °
ICE 90.64 87.23 [ )
uL 108.50 | 107.72 °
NRNFL 91.75 90.25 °
NUSAT 146.13 | 145.83 °
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yadayaniade
Bad Smells
MI(1) | MI2) | MI(1) > MI(2) | MI(1) = MI(2) | MI(1) < MI(2)

BLES 92.87 | 91.79 o
UCL 130.60 | 125.95 [
ICE 100.38 | 98.25 o
uL 110.18 | 109.75 o
NRNFL 123.93 | 117.37 o
NUSAT 146.44 | 145.18 o
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n.1 nsthdeyavesalanidnssuy
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Wegldnulaszuviunnua  gldaunsaidenlvddeyagesalaniinenisnsiam
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Josseuiifianainmienisnavsl lngannsadenlafiaslnduazazdoniy

WIANS .txt %59 .sql Wi fagy 1 n.1

] =Jx

File Path Browse file

[%  BLES B va B e @ ow [2 WRNEL | [3 WUSAT

Tree List | Source Code Detection | Bad Smell Type | Tree Diagram of Bad Smell | Tree Diagram of Source Code | File Detal

Bad Smell Tree Diagram

Dectection Diagram =« |42 | Search 2.Converting CursorLa.. 0

centPlaces  ~  Name B Date modified Type

o |, tmp_not_use T/4/2017 844 PM File folder
ore B 1_CCL_B_001 7/4/2017 8:44 PM Text Document:
ﬂ@ o [ 1casi
te
? M° ™ [ 2.caron 7/4/2017844PM Text Document
. 3_CCL_B_002.sql 6/17/2017 3:52 AM SQLFile
P [} q
it
' 4_CCL_R_002.:sql 6/17/2017 3:53 AM SQLFile
s D :
deos |} 5.CCL 8.003.5a T2N17102PM  SQLFile
an || 6.CCL_R.003.5q1 T2/017102PM  SQLFile
emegroup CCL_ADO1_No_Select in_Declare.sql 5/26/2017130 AM  SQLFile
B d
@ ) Keyword_andTable_for CCL T00/2017327PM  Microsoft Word D...
! :, tmp‘u;k . || pseude_UCLsql T/14/2017834 AM QL File
e L‘“‘ Dfsk ED; [ X.3.€CL_B.002-test 2 loop.sql 7/5/2017501 PM SQLFile
s Local Disk (D;
oo i ] i

File name: | ~ | Allfiles (.7 -

JUN n.1 nnuanathaenisideniildidigssuy

o Ay v a s v v ° vy & s Y
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File Path D:\Master_SE_CU\Thesis\Develop Tools\1_Code for Detection\ 2.Converting Cursor Loops | Browse fiie |

[&  BLES [E [&  ICE [ [2 MWRNWFL | 3 NUSAT

[ Tree List [ Source Code Detection | Bad Smell Type | Tree Diagram of Bad Smell | Tree Diagram of Source Codd{_| File Detail |

procedure upd_for_deptL {
dept_in in employee.department_id%type
newisal in employee.salary%type) is
cursor emp_cur is
select employee_id, solary, hire_date
from employee
where department_id = dept_in;
begin
for rec in emp_cur
loop
insert into employee_history (employee_id, salary, hire_date)
values (rec.employee_id, rec.salary, rec.hiredate);
update employee
set salary = newsal,
hire_date = rec.hiredate
where employee_id = rec.employee_id;

end loop;
end upd_for_deptt;

JUN 1.2 nmuanaviti1ae File Detail

.2 N5L80NUTELANUDITOITOYTRANAIN

waanndenldidngszuuuds fvinisidensesseeiianainiifein1snsiam lneas

fisnwaviBenliidondsguil n.3 lnedlefinsidonud fsnvivuluaziuasuludung

File Path

& BLES = woL oS (v 3 S uL 12

NRNFL

NUSAT

Browse file

JUN n.3 Mnuanatieildensedsesiianan

.3 ATULAAINANITATITNITOITOUNRANAA

PHIINLADNUTZLANUDIT D950 NNANANNNHBINITATIINLAL Nz lonananaluLiu

v
v
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WU Tree List LWaAAISI882L8AURlATIAS 1L UUNIAAVDIT0IT08NNANANNAULUY

Y] Y aa s § v Y] a = Y a ] Aa
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Bad Smell Tree Diagram

Source Code Tree Diagram

Dectection Diagram
O
~ > procedure
+ [> dedaration section
= [» cursor stmt

[> select stmt

- [> execution section
= > for stmt

[> insert stmt
[> update stmt
[> delete stmt
[> select stmt

Dectection Diagram

» - & [

« > procedure
+ [> declaration section
~ [ cursor stmt
[> select stmt
- > execution section
~ [> for stmt
[> insert stmt
[ update stmt
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procedure upd_for_deptl (

dept_in in employee.department_id2type

Jnewsal in employee.salarystype) is
cursor emp_cur is

select employee_id, salary, hire_date

from employee
where department_id = dept_in;
begin
for rec in emp_cur
Ioop

Detail Source Code

insert into employee_history (employee_id, salary, hire_date)
values (rec.employee_id, rec.salary, rec.hiredate);

update employee
sat salary = newsal,
hire_date = rec.hiredate

whera employee_id = rec.employes._id;

end loop;
end upd_for_dept1;
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Code «
Bad Smell Procedure/Function Detail Line
» - Code: UCL
Using cursor loops with DML procedure cursor emp_cur is 4
Using cursor loops with DML procedure select employee_id, salary, hire_date 5
Using cursor loops with DML procedure insert into employee_history (employee_id, salary, hire_date) 1
Using cursor loops with DML procedure update employee 13
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