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PedakTopuHr

PedakTopuHr (aHrn. refactoring) — npouecc U3MeHeHUs
BHYTPEHHEN CTPYKTYPbl MporpamMmmbl, He 3aTparnmparwlinm eé
BHELLIHEro noBefeHus U MMeLWNA LUenblo 061erynTb NOHMMaHue

eé paborThbl.



Llenb

C,El,eﬂaTb KO nporpammsbl riervye and rnoHnMMaHm4, conpoBoxXaeHus



[ 1DVNYNHBI

e IYONNpoOBaHMe Koaa,

e NINHHbLIN METOA;

* 60/1bLLION KNacc;

 1I/INHHbIX CMNCOK NapamMeTpoB;

* «3aBUCTINBbIE» (PYHKUUN — 3TO METOA, KOTOPbIA Ype3MepHO
obpallaeTcs K AaHHbIM APYroro 06bLeKTa,

* N30bITOYHbIE BPEMEHHbIE NEPEMEHHbIE;

* KNaccChbl AaHHbIX;

e HECTPYNMNMPOBaHHbIE NAaHHbIE.



He pedaKToOpUHr

OnTumMmunsauna asiropmtma
dopmaTmpoBaHmne Koga

icnpaBneHne owmnbok



MeToabl

*I3meHeHne curHatypbl metoaa (Change Method Signature)
IHkancynauma nona (Encapsulate Field)

*BbiaeneHne knacca (Extract Class)

*BbiaeneHne nHrepdgenca (Extract Interface)

*BbienieHne nokasnbHon nepemeHHon (Extract Local Variable)
*BbiaeneHne metoaa (Extract Method)

['eHepanunsauma tuna (Generalize Type)

*BcTtpauBaHue (Inline)

*BBeaneHune pabpukn (Introduce Factory)

*BBeneHne napametpa (Introduce Parameter)

[loabém nonsg/metona (Pull Up)

Cnyck nona/metona (Push Down)

e3aMeHa YC/I0BHOro oneparopa nonmmopdusmom (Replace
Conditional with Polymorphism)



[epeMMeHoBaHNe MNepeMeHHOol, MeToda Kak

rMooasibHO.

[lepenmeHoBaHNe

JvaniMainFormld, TIvAniMainForm, Bukbo

Procedure:
2ld name:

Mew name:

Buffer

My Buffer

v/ Yiew references before refactoring

ok | | cancel | |

Help

@ Refactorings

il X

= @ Rename wariable Buffer to MyBuffer in TIwAniMainForm.ButtonlClick, IvAniMainFormll. pas

H

= % IvaniMainFormld, pas
var Buffer: array[0..Max_PATH] of Char;
GetWindowsDirectory{Buffer, Size OF(Buffer)];
GetWwindowsDirectory{Buffer, SizeCf Buffer));
DirectoryListBox 1, Directory: =Buffer+"YCursors';

=

=
=
=

NOKaJIbHO, TaK W’

@ Refactorings @pFind References | To-Do Lisk - Project 1



I3MeHeHune curHatypbl MeToaa
(Change Method Signature)

CyTb N3MEHEHNA cUrHaTypbl METOAA 3akrtoyaeTcs B gobdbasrneHuu,
M3MEHEHUN WNKU  yOaneHun napamerpa wMetoga. lsmeHus
curHaTypy Metoda, HeobXxoQMMO CKOPPEKTUpPOoBaTb OOpaLleHUs K
HEMY B KOOE€ BCEX KITMEHTOB. OTO U3MEHEHWE MOXET 3aTPOHYTb
BHEWHUN WHTepdenc nporpamMmbl, KpoMe TOro, He Bcerga
pas3paboTumky, WuU3MeHsawWweMy WHTeEPdENC, AOOCTYrMHbI BCe
KITMEHTbI 3TOro MHTepdenca, nod3ToMy MOXET NoTpedboBaTbCs Ta
Unnu unHaa dopma perncrtpaunmm WU3MeHeHUn uHTepdenca Ans
nocnegyoLwen nepegadm nx BMeCcTe ¢ HoBoM Bepcuen nporpamMmmei.



HKancynaunsa nons
(Encapsulate field)

B cnyyae, ecnu y knacca MMeeTcs OTKPbITOe nore, Heobxoanmo
caenaTtb ero 3akpbiTbiM 1 obecnednTs MeToabl AOCTYNa.



13BNeyeHne metoga
(Extract Method)

3 60nbLION Npoueaypbl n3Bnekaetcsa doparMeHT n opopMIsEeTCS
Kak HebonbLwan npouenypa/doyHKUNS.

Current method: | Jwénibd ainFarml ). T wdnibd ainF orm. Formé.ctivate

Mew method name: | Estractedidethod

Sample extracted code:

procedure TJviniMainForm.ExtractedMethod: .
rar

MyEuffer: array[0..2Z260] of Char:
hegin

betivated = True:

GetWindowsDhirectory (MvEuffer, Zize0f (MyBEuffer)):

DirectoryListBoxl.Directory := MyBuffer + '“Cursors':
end;

-
4 b

Ok, ][ Cancl ][ Help




13BNeyeHne metoga
(Extract Method)

volid printOwing (double amount) {
printBanner () ;

J/print details
System.out.println ("name:" + name) ;
System.out.println ("amount" + amount) ;

<

volid printOwing (double amount) {
printBanner () ;

printDetails (amount) ;

}

vold printDetails (double amount) {
System.out.println ("name:" + name) ;
System.out.println ("amount" + amount) ;



[lepemelueHne metoga
(Move Method)

[lepemellleHne MeToda MPUMEHSIETCA MO OTHOLUEHMIO K MeToay,
KOTOPbIA Yalle obpalljaeTca K OpYromMy Knaccy, Yem K ToMy, B
KOTOPOM caM pacrosiaraeTcsl.



3aMeHa yC/1I0BHOro oneparopa
NO/IMMOPPUN3IMOM
(Replace Conditional with
Polymorphism)
YCNOBHbIN oOnepartop C HECKO/IbKMMW BETBAMU 3aMeHHAEeTCs
BbI30BOM MO/IMMOPJOHOrO MeToZla HeKoToporo 6a3oBOro kKnacca,
NMEIOLLEro noak/acchl A1 KaXaouW BETBU UCXOAHOro oneparopa.

Bbl60p BETBU OCyLleCTB/1AeTCA HEABHO, B 3aBUCUMMOCTU OT TOIO,
IK3EMINNAPY KaKOro n3 nogks/1iacCcoB OKa3asiCA aapecoBaH Bbl30B.



Inline Method

int getRating () |
return (moreThanFivelLateDeliveries()) ? 2 : 1;

}

boolean moreThanFiveLateDeliveries () |
return numberOfLateDeliveries > 5;

[}

'

int getRating ()
return ( numberOfLateDeliveries > 5) ? 2 : 1;

}



Inline Temp

double basePrice = anOrder.basePrice () ;
return (basePrice > 1000)

4

'

return (anOrder.basePrice () > 1000)



Replace Temp with Query

double basePrice = gquantity * itemPrice;
1f (basePrice > 1000)

return basePrice * [0.95;
else

return basePrice * [0.98;

1f (basePrice () > 1000)
return basePrice () * 0.8595;
else
return basePrice () * 0.98;

double basePrice () |
return guantity * itemPrice;



Split Temporary Variable

doubkle temp = Z * ( _height + width):;
System.out.println (temp) ;

temp = height * width;
System.out.println (temp) ;

|2

L
final double perimeter = 2 * ( height + width);
System.out.println (perimeter) :
final double area = height * width;

System.out.println (area);



*BbiaeneHne knacca (Extract Class)

*BbiaeneHne nHrepdgenca (Extract Interface)

*BbienieHne nokasnbHon nepemeHHon (Extract Local Variable)
*BbiaeneHne metoaa (Extract Method)

['eHepanunsauma tuna (Generalize Type)

*BcTtpauBaHue (Inline)

*BBeaneHune pabpukn (Introduce Factory)

*BBeneHne napametpa (Introduce Parameter)

[loabém nonsg/metona (Pull Up)

Cnyck nona/metona (Push Down)



[TO/THbIV CNUNCOK

CocTaBnieHue meToaoB

*BblgeneHue metoga (Extract Method)

*BcTpamBaHune metoga (Inline Method)

*BcTpanBaHue BpeMeHHoW nepemeHHom (Inline Temp)

«3aMeHa BpeMeHHOM nepemMeHHo BbI3oBoM MeToda (Replace Temp with Query)
*BBeaieHne nosicHsoulen nepemeHHon (Introduce Explaining Variable)
*PacLuenneHne BpeMeHHoO nepemeHHom (Split Temporary Variable)
*YnaneHue npuceamsaHuin napamerpam (Remove Assignments to Parameters)
«3ameHa metoga o6bekToM metoaoB (Replace Method with Method Object)
«3ameLlleHne anropmutma (Substitute Algorithm)

MepemeweHne hyHKUMIA Mexay o6 beKTaMmun

*[lepemelteHne metoga (Move Method)

[lepemelleHne nona (Move Field)

*Bbigenenue knacca (Extract Class)

*BcTpamaHue knacca (Inline Class)

*CokpbiTne nenernposaHus (Hide Delegate)

*YpaneHue nocpegHuka (Remove Middle Man)

*BBeneHune BHewHero metoaa (Introduce Foreign Method)

*BBeneHmne nokasnbHoro pacwmpeHunsa (Introduce Local Extension)



[TO/THbIV CNUNCOK

OpraHunsauua gaHHbIX

«CamounHkancynauma nonsa (Self Encapsulate Field)

«3amMeHa 3Ha4yeHus gaHHbIXx 06bekToM (Replace Data Value with Object)

«3ameHa 3Ha4yeHus ccbisikon (Change Value to Reference)

«3ameHa ccbifiku 3HavyeHnem (Change Reference to Value)

«3ameHa maccua 06bekToM (Replace Array with Object)

«[1y6nupoBaHne BnanmMblix gaHHbix (Duplicate Observed Data)

«3aMeHa OfHOoHanpaB/ieHHOM cBA3W  aAByHanpassieHHoW (Change  Unidirectional
Association to Bidirectional)

«3amMeHa AByHanpaB/feHHOW CBA3M oaHoHanpaBsieHHoM (Change Bidirectional Association
to Unidirectional)

«3ameHa Marnyeckoro ymcra cumeosindyeckon KoHcTaHTon (Replace Magic Number with
Symbolic Constant)

MiHkancynauma nona (Encapsulate Field)

IHkancynauma konnekumun (Encapsulate Collection)

«3ameHa 3anucu knaccom aaHHbiX (Replace Record with Data Class)

«3ameHa koga Tuna knaccom (Replace Type Code with Class)

«3ameHa koga Tuna noaknaccamu (Replace Type Code with Subclasses)

«3amMeHa kofa Tuna coctosiHnem/ctpartervein (Replace Type Code with State/Strategy)
«3ameHa nogknacca nonsamu (Replace Subclass with Fields)



[TO/THbIV CNUNCOK

YnpouieHune yC/IOBHbIX BblPpaXXeHUI

[lekomno3nyma ycnosHoro onepartopa (Decompose Conditional)

*KoHconupauyma ycnosHoro BblpaxkeHusa (Consolidate Conditional Expression)
*KoHCOMMaauma ayonupyowmxcsa YcnoBHbIX dparmeHtoB (Consolidate Duplicate
Conditional Fragments)

*YaaneHue ynpasnawoulero dpnara (Remove Control Flag)

e3amMeHa B/10XKEHHbIX YC/IOBHbIX OneparopoB rpaHun4yHbIM onepartopom (Replace Nested
Conditional with Guard Clauses)

e3amMeHa Yyc/sioBHOro oneparopa nonumopdunsamom (Replace Conditional with
Polymorphism)

*BeeneHne oobekta Null (Introduce Null Object)

*BeBepneHune yteepxaeHus (Introduce Assertion)

ynpouieHue BbI30OBOB MEeTO0B

*[lepenmeHoBaHne metoga (Rename Method)

«[lo6aBneHne napametpa (Add Parameter)

*YnaneHue napametpa (Remove Parameter)

*PasneneHne 3anpoca n moandomkartopa (Separate Query from Maodifier)
[lapameTpusauna metoga (Parameterize Method)

«3ameHa napametpa saBHbIMM MeToaamun (Replace Parameter with Explicit Methods)
*CoxpaHeHune Bcero oobekta (Preserve Whole Object)

«3ameHa napameTpa Bbi3oBoM MeTtoaa (Replace Parameter with Method)

*BBeneHune rpaHnyHoro oowekTa (Introduce Parameter Object)

*YnaneHue metoaa yctaHoBkn 3HaueHns (Remove Setting Method)



*CoKkpbITe meToga (Hide Mtgel)-l Hbl I7| C [ C O K

e3amMeHa KOHCTpykTopa dhabpuyHbiMm metogom (Replace Constructor with Factory
Method)

*/IHKancynauma HAcxoasulero npeobpasosaHus tuna (Encapsulate Downcast)

«3amMeHa Koaa omnbku ncknwuntensHon cutyaumnein (Replace Error Code with Exception)
«3amMeHa nckrunTenbHon cutyaunmn nposepkoin (Replace Exception with Test)

PeweHue 3aga4y o600LeHNA

[Tlogbem nona (Pull Up Field)

[logbem metoaa (Pull Up Method)

[logbem Tena koHcTpykTopa (Pull Up Constructor Body)

*Cnyck metoga (Push Down Method)

*Cnyck nons (Push Down Field)

*BbigeneHne nogknacca (Extract Subclass)

*BblaeneHue poantenbckoro knacca (Extract Superclass)

*BbigeneHne nutepdenca (Extract Interface)

«CBepTbiBaHMe nepapxumn (Collapse Hierarchy)

«dopmmpoBaHme wabnoHa metoga (Form Template Method)

«3amMeHa HacnegosaHua aenernposaHneM (Replace Inheritance with Delegation)
«3ameHa genernposaHusa HacnenosaHnem (Replace Delegation with Inheritance)
KpynHble pecakTOpUHIu

*PasneneHne HacnegosaHua (Tease Apart Inheritance)

*[lpeobpasoBaHne npouenypHoro npoekra B 06bekTbl (Convert Procedural Design to
Objects)

OTaeneHne npeamMeTHon obnactm oT npeacrtaBneHns (Separate Domain  from

Presentation)
Ruineneduve nenanxmiim (Fxtract Hierarchv)



[TpobnemMbl pedakTopuHra

e ba3bl gaHHbIX
* IHTepdhencsl
e TecHaa nHTerpayunsd



CpeacTtea aBTOMaTm3aLmnm

IDE (Delphi,
NetBeans)

FRll PeopraHnas

IENGEER BrinonHnTe OTnagka MNpoduavpoeaTe Mpynna Cepewc C

MepevmeHoBEaTE... Ctrl4+R
MepeMecTUTh. .. Ctri4-m
KonnpogaTk... ' =
EesonacHoe yOaneHme. .. Alt+Delete

F3MEHWTE NapameTpel METOOA...

BeITAHYTE EEEPX...

BeITONKHYTE BHWS. ..

NzENEYE UHTepdheic. ..

l12BNEYE POANTENBCKWIA KNace. .,

McnonezoBaHe pogMTeNLCKOro TUNa, T8 TONEKO BOIMOMHO..,

MepemMelleHWe BHYTPEHHEN D Ha BHELHWA YpoBEHb. ..
MpeEpaTWTE SHOHWMHBIA KNacc Bo BHY TRPEHHWEA. ..

BEECTW NEpeMEHHYH ... Alt+Shift4+v
BEECTW KOHCTaHTY... Alt+shift4+C
BeecTw none... Alt+Shift+E
BeecTy MeToq,... Alt+5Shift 4+

IHKancynMpoBaTE NoMA...

L

43



Castalia for Delphi

* Rename Local Variable
e Rename Parameter

* Inline Temporary Variabl
e Introduce Explaining Var
« Split Temporary Variable
« Remove Unused Variabl
e Eliminate 'with'

« Rename Method

» Extract Method

 Add Parameter

* Rename Class

@ remain

& - EI’ » TMainForm

e

» TMainForm.UpdateCursorFos - § -
procedure THMainForm.UpdateCursorPos:;
var

CharPos|: TPoint:

. eqgin
|a-b|éD fharPos|.¥ := SendMessage (Editor.Handle, EM EXLINEFROMCHAR, 0O,

€S

» Move Class

Editor.S5elS5tart);
FharPosl.¥ := (Editor.SelStart -

SendMessage (Editor.Handle, EM LINEINDEX, [CharPosl.Y, 0));

Inc (CharPos|.Y):
Inc (CharPos|.X):
StatusBar.Panels[0].Text := Format (sColRowInfo, [[harPos.y, |

end; Castalia Message

Editing 8 instances in 1 file

procedure TMainForm. FormShow (Sender: T{
begin Key Description

Modify current identifier

TpdateCursorPos;

DraghcceptFiles (Handle, True): Enter Accept Changes

Code /,Design ,,History

516: 3 Insert




MeTon Intelli) Eclipse Sun
IDEA ‘ ‘ NetBeans
Rename Shift+Fé6 Alt+Shift+R  Alt+5hift+R
Extract method Ctir+Alt+M Alt+5h|ft+M Ctrl+Shift+M
Encapsulate fields + + +
Pull up + + +
Pull down + + +
Move Class Fb Alt+5hift+V  Alt+5hift+V
Move inner to output + + +
level
Convert Anonymous + + +
Class to Inner
Extract interface + + +
Extract superclass + +
Use supertype where + + +
possible
Safely delete Alt+Delete + +
Make static +
Convert to instance +
method Y'NNOE A
Copy Aa&-UUUVU TU
Replace Method Code +
Duplicates
Introduce variable Crtl+Alt+V  Alt+5hift+L
Introduce field Ctri+Alt+F
Introduce constant Ctrl+Alt+C +
Introduce parameter Ctrl+Alt+P +
Replace inheritance +
with delegation
Inline Ctri+Alt+N  Alt+Shift+I
Replace temp with +
query
Replace constructor + +
with factory method
Generify template + +
classes
Migrate packages +
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