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Never Change a Running System?
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Changes

Why change a running systemwithout altering its output?

Qualitative improvements:

Readability
Maintainability
Extensibility
Safety
Behaviour when we’re running outside of the ‘o�cial’ spec
Resource utilisation
. . .

Changes that don’t a�ect observable behaviour
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Refactoring
“Refactoring is the process of chaging a software system in such away tha it does not alter
the external behavior of the code yet improves its internal structure.”

—Martin Fowler, ‘Refactoring: Improving the Design of Existing Code’

noun: a changemade to the internal structure of software tomake it easier to understand
and cheaper tomodify without changing its observable behavior
verb: to restructure software by applying a series of refactorings without changing its ob-
servable behavior.

—Martin Fowler, 19 years later
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Readability
wininet: Rename variables for readability.

master wine-4.0 … wine-1.3.15

 authored and  committed on Mar 1, 2011 1 parent 731f5b0 commit b49b2430ee1a83e818085bfcc6bfffed0d3ee0ad

Showing 2 changed files with 522 additions and 522 deletions.

wine-mirror / wine
mirrored from git://source.winehq.org/git/wine.git

Browse files

juanlang julliard
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*/

static BOOL WININET_GetProxyServer( HINTERNET hRequest, LPWSTR szBuf, DWORD sz )

{

- http_request_t *lpwhr;

- http_session_t *lpwhs = NULL;

+ http_request_t *request;

+ http_session_t *session = NULL;

appinfo_t *hIC = NULL;

    BOOL ret = FALSE;

    LPWSTR p;

- lpwhr = (http_request_t*) get_handle_object( hRequest );

- if (NULL == lpwhr)

+ request = (http_request_t*) get_handle_object( hRequest );

+ if (NULL == request)

return FALSE;

- lpwhs = lpwhr->lpHttpSession;

- if (NULL == lpwhs)

+ session = request->lpHttpSession;

+ if (NULL == session)

goto done;

-     hIC = lpwhs->lpAppInfo;

+     hIC = session->lpAppInfo;

if (NULL == hIC)

goto done;

    ret = TRUE;

done:

- WININET_Release( &lpwhr->hdr );

+ WININET_Release( &request->hdr );

return ret;

}

*/

static BOOL WININET_GetServer( HINTERNET hRequest, LPWSTR szBuf, DWORD sz )

{

- http_request_t *lpwhr;

- http_session_t *lpwhs = NULL;

+ http_request_t *request;

+ http_session_t *session = NULL;

    BOOL ret = FALSE;

- lpwhr = (http_request_t*) get_handle_object( hRequest );

- if (NULL == lpwhr)

+ request = (http_request_t*) get_handle_object( hRequest );

+ if (NULL == request)

return FALSE;

- lpwhs = lpwhr->lpHttpSession;

- if (NULL == lpwhs)

+ session = request->lpHttpSession;

+ if (NULL == session)

goto done;

- lstrcpynW(szBuf, lpwhs->lpszHostName, sz);

+ lstrcpynW(szBuf, session->lpszHostName, sz);

    ret = TRUE;

done:

- WININET_Release( &lpwhr->hdr );

+ WININET_Release( &request->hdr );

return ret;

}

static BOOL WININET_SetAuthorization( HINTERNET hRequest, LPWSTR username,

                                      LPWSTR password, BOOL proxy )

{

- http_request_t *lpwhr;

- http_session_t *lpwhs;

+ http_request_t *request;

+ http_session_t *session;

    BOOL ret = FALSE;

    LPWSTR p, q;

- lpwhr = (http_request_t*) get_handle_object( hRequest );

- if( !lpwhr )

+ request = (http_request_t*) get_handle_object( hRequest );

+ if( !request )

return FALSE;

- lpwhs = lpwhr->lpHttpSession;

- if (NULL == lpwhs ||  lpwhs->hdr.htype != WH_HHTTPSESSION)

+ session = request->lpHttpSession;

+ if (NULL == session ||  session->hdr.htype != WH_HHTTPSESSION)

    {

INTERNET_SetLastError(ERROR_INTERNET_INCORRECT_HANDLE_TYPE);

goto done;

if (proxy)

    {

- appinfo_t *hIC = lpwhs->lpAppInfo;

+ appinfo_t *hIC = session->lpAppInfo;

HeapFree(GetProcessHeap(), 0, hIC->lpszProxyUsername);

        hIC->lpszProxyUsername = p;

    }

else

    {

- HeapFree(GetProcessHeap(), 0, lpwhs->lpszUserName);

- lpwhs->lpszUserName = p;

+ HeapFree(GetProcessHeap(), 0, session->lpszUserName);

+ session->lpszUserName = p;

- HeapFree(GetProcessHeap(), 0, lpwhs->lpszPassword);

- lpwhs->lpszPassword = q;

+ HeapFree(GetProcessHeap(), 0, session->lpszPassword);

+ session->lpszPassword = q;

    }

wininet: Rename variables for readability. · wine-... https://github.com/wine-mirror/wine/commit/b49...

1 of 2 2/3/19, 10:58 PM
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¿e ‘Rename’ refactoring

Problem: The name of a function / method / variable / . . .either:
does not re�ect its meaning, or
violates naming conventions, or
is inconsistent with naming elsewhere in the code base

Remedy:
Rename the function / method / variable / . . .
Adjust all references to the renamed entity

Validate that behaviour hasn’t changed (e.g. unit tests)

procedure allelts() { ... }
⇓

procedure size() { ... }
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Renaming is easy...?

Name capture

var a = 10;
function f(b) {

return a * b;
}

⇓
var a = 10;
function f(a) {

return a * a;
}

Hierarchical Dependency

class A {
method f() {...}

}

class B extends A {
override
method f() {...}

}

External APIs

Project P1, org. C1:
f→ g

Project P2, org. C2:
Calls operation f
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¿e ‘Rename’ refactoring
https://refactoring.com/catalog/renameVariable.html

How do I access the web
edition?

Rename Variable

nm

name

let a = height * width;

let area = height * width;




© Martin Fowler | Privacy Policy | Disclosures

Rename Variable https://refactoring.com/catalog/renameVariable.html

1 of 1 2/4/19, 10:05 AM
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When to Refactor?
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Refactoring: ‘Replace Magic Literal’

How do I access the web
edition?

Replace Magic Literal

𝛑

2 * 3.14 * radius

function potentialEnergy(mass, height) {
  return mass * 9.81 * height;
}

const STANDARD_GRAVITY = 9.81;
function potentialEnergy(mass, height) {
  return mass * STANDARD_GRAVITY * height;
}

aliases Replace Magic Number with Symbolic Constant




© Martin Fowler | Privacy Policy | Disclosures

Replace Magic Literal https://refactoring.com/catalog/replaceMagicLiter...

1 of 1 2/4/19, 10:22 AM
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Renaming IDE support
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Refactoring Tools

Eclipse IntelliJ NetBeans Visual Studio Wing IDE
Java yes yes yes
C some AppCode yes
C++ some AppCode yes
Python PyDev PyCharm yes
JavaScript WebStorm
Fortran Photran
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Some Common Refactorings

Extract Variable
Extract Function / Extract Method
Move
Convert Function↔Method
Split Temporary
Change Function Declaration
Remove Dead Code
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Most Popular Refactorings
‘A Comparative Study of Manual and Automated Refactorings’, by Stas Negara, Nicholas
Chen, Mohsen Vakilian, Ralph E. Johnson, and Danny Dig (ECOOP 2013)

Extract Local Variable

Rename Local Variable

Inline Local Variable

Rename Class

Rename Method

Extract Method

Encapsulate Field

Rename Field

Convert Local Variable to Field

Extract Constant
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Fig. 2. Popularity of automated refactorings.
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Fig. 3. Popularity of manual refactorings.

Rename Local Variable

Extract Local Variable

Extract Method

Rename Field

Rename Method

Inline Local Variable

Rename Class

Convert Local Variable to Field

Encapsulate Field

Extract Constant

0
200
400
600
800

1000
1200
1400
1600

R
ef

ac
to

rin
g 

co
un

t

Fig. 4. Popularity of refactorings.
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Object Orientation

Programming strategy
Often with language support
Idea:
Group operations with most relevant data record
Hierarchically structure data records (e.g., Employee, Manager, SW Engineer)
Specialise operations for each variant (e.g., computeBonus())

Requirements:
Inheritance
Dynamic Dispatch
Subtyping

Usually combined with Encapsulation
http://ee402.eeng.dcu.ie/introduction/
chapter-1---introduction-to-object-oriented-programming
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Grading Criteria
Make 16 points’ worth of refactoring commits
Simple refactoring (rename etc.): 1 point
Complex refactoring: 3 points
At least 2 complex refactorings
Jesper Öqvist maintains list of refactorings, categories on Canvas
Jesper needs repository access
You submit commit IDs to Canvas

Stored as:
A single commit
Names the refactoring that you used

Use names from Fowler’s catalogue whenever possible

Moved Example1.circleSize into Circle class

Applied the "Move Method" refactoring in preparation for
generalising our size computation to other shapes.
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