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Objectives of the session

versioned libraries.

Ensure that you are familiar with integrated development
environments, as well as the use of dependencies on external
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what software did they use to
develop the first IDE?

Hmn,
one of the first text
editors | guess...

Its a good
guestion, no?

And Uncle, what software
did they use to develop the,
first terminal?
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Wouldn't
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IntelliJ IDEA
JetBrains, 2001,

one of the best Java IDEs starting 2010

written in Java and Kotlin

Community ed. Apache License 2.0 - Open source
Paid version - Trialware

NetBeans
Student (1996),

WSlant -

DEVELOPMENT ~ JAVA  IDE

Q Whatare the best...

Login - Sign up ADD QUESTION

(TFoLrow

What are the best Java IDEs or editors?

then Sun Microsystems (1999), U

then Oracle Corporation (2010),

then Apache Software Foundation (2016)
written in Java

Apache License 2.0 - Open source

Visual Studio Code

Microsoft (2015)
written in TypeScript, JavaScript,
HTML, CSS

MIT License - Open source

X

Eclipse
1BM (2001),
then Eclipse Foundation (2004)
written in Java, C
Eclipse Public License - Open source

Eclipse Che and Codenvy (& Eclipse Che
Eclipse Foundation (2016),

Cloud-based IDE

written in Java, Google Web Toolkit, Docker

Eclipse Public License - Open source

WebStorm
JetBrains, 2001,
written in Java and Kotlin
Community ed. Apache License 2.0 - Open source
Paid version — Trialware
WebStorm — For web, JavaScript and TypeScript
development. Many of JetBrains's other IDEs
include the feature set of WebStorm via plugins.

BEST JAVA IDES OR EDITORS PRICE

B8 - InteliJ IDEA
m LJ NetBeans FREE
- Visual Studio Code FREE
m - Eclipse Che FREE
a - Codenvy

¥Slant - Q

DEVELOPMENT  PRODUCTIVITY

FREE / PAID

rrEoEsT TUr 12 oPTIONS

PLATFORMS AUTO COMPLETE
Windows, Linux, Mac

Windows, macOS, Linux Yes

Windows, macOS, Linux Yes

Windows, Linux, Mac

Browser-Based Yes

Login- Signup ADD QUESTION

FOLLOW

What are the best IDEs for Node.js?

Vim

Visual Studio Code

IntelliJ IDEA
JetBrains, 2001,

one of the best Java IDEs starting 2010

written in Java and Kotlin

Community ed. Apache License 2.0 - Open source
Paid version - Trialware

NetBeans

¥Slant -

Q. What are the best...

Login- Sign up ADD QUESTION
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What are the best IDEs for Android development?

DEVELOPMENT  ANDROID

Student (1996),

then Sun Microsystems (1999),

then Oracle Corporation (2010),

then Apache Software Foundation (2016)
written in Java

Apache License 2.0 - Open source

Microsoft (2015)

written in TypeScript, JavaScript,
HTML, CSS

MIT License - Open source

Visual Studio Code

Android Studio
Google, JetBrains, 2013
Based on Intelli) IDEA
freeware

PyCharm
JetBrains, 2001,
written in Java and Python
Community ed. Apache License 2.0 - Open source
Paid version — Trialware
WebStorm — For web, JavaScript and TypeScript
development. Many of JetBrains's other IDEs
include the feature set of WebStorm via plugins.

THE BEST 2 OF 14 OPTIONS

BEST IDES FOR ANDROID DEVELOPMENT PRICE

m n IntelliJ IDEA
m Ol ' Android Studio FREE
m 3 NetBeans IDE

' - Visual Studio Code FREE
. - JetBrains Rider

PLATFORMS LATEST VERSION

FREE / PAID Windows, Linux, Mac
3.6 (Stable), 3.6 RC 3 (Preview)

Windows, Linux, Mac, BSD

Windows, macOS, Linux

WSlant - Q. What are the best...

Login - Sign up ADD QUESTION
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What are the best free IDEs for Python?

DEVELOPMENT ~ PRODUCTIVITY  PYTHON

Vim

Visual Studio Code

Bram Moolenaar (1991)
written in C
Vim License - Open source

Atom
GitHub (2014)
written in CoffeeScript,
JavaScript, Less, HTML
MIT License - Open source

Microsoft (2015)

written in TypeScript, JavaScript,
HTML, CSS

MIT License - Open source

THEBEST TUF 19 OPTIONS (XD

BEST IDES FOR NODE.JS PRICE PLATFORMS MULTI LANGUAGE SUPPORT
m - WebStorm Windows; macOS; Linux Yes
(a0} ﬂ Visual Stuio Code  FREE Windows, mac0s, Linux Ves

Jon Skinner (2008)
written in C++, Python
Proprietary License

Sublime Text

Linux, macOS, Windows

mms, Linux Yes

-
1
(Kﬁ Atom

https://wwwslant.co/topics/a6/~best-ides-for-node-Js

Windows; macOS; Linux Yes

al- -

Bram Moolenaar (1991)
written in C
Vim License - Open source

talanlab:

Spyder
Puierre Raybaut (2009)
written in Python
MIT License - Open source

SPYDER

Microsoft (2015)
written in TypeScript, JavaScript,
HTML, CSS

MIT License - Open source

rmcocstrorzoorTIONS (XA

BEST FREE IDES FOR PYTHON PRICE

(o1 i PyCharm CommunityE.. - . -
B - e

PLATFORMS

Linux, macOS, Windows -

Jon Skinner (2008)
written in C++, Python
Proprietary License

Sublime Text

Windows, mac0S, Linux Yes

' - Visual Studio Code FREE

Windows, Unix, Mac Yes

] [

AUTO COMPLETE



Arduino IDE
Arduino Software, 2005,
Written in Cand C++

GNU General Public License 2 - Open source

PlatformlO
Ivan Kravets, 2014
Not an IDE — just a CLI + extensions
Written in Python
Useable as a plugin for:
- VSCode
- Eclipse
- Netbeans
- Atom
- Sublime Text

Types of IDEs

Login- Signup. ADD QUESTION

(CFoLLow

Q  ide for arduino

W Slant -

DE  ARDUINO

What are the best Arduino IDE alternatives?

THE BEST 10F 7 OPTIONS

BEST ARDUINO IDE ALTERNATIVES PRICE PLATFORMS LICENSE
1] | CodeBlocks
. Geany FREE Windows; 0SX; *nix GPL
m - platformio FREE
[-] Netbeans with Arduino ..

Unix-like, Windows GPL

. - Smacs

Visual programming

Overview
- ]
Aot o genete e ]

=o

Formulaire to edit an XML document in Eclipse

g

Android studo

Visual programming with Node-RED

Visual programming for learning to program with Scratch

A large number of programming
languages,
A large number of IDEs

Text editor
[
12
I
I
v

D

IDE

Types of IDEs
Web IDE

Actually to produce code
- Eclipse Che

- CodeAnywhere

- Replit

- Cloud9 IDE

Eclipse Che

WSlant -

bl -

Q idefor

" What are the best IDEs for €+ on Linux?

. What are the best IDEs for C++ on Mac OS X?
. What are the best IDEs for Node,s?

ﬁ What are the best IDEs for Android development?

What are the best IDEs for C++ on Windows?

- What are the best IDEs for the Go programming language?

ou're looking for?

ADD QUESTION

Windows; macOS; Linux

Fl -
E ﬂ Visual Studio Code  FREE
o i -

,
(%\3 Atom
’ - Sublime Text $70

Windows, macOS, Linux

Linux, mac0s, Windows

Windows; macOS; Linux

Playgrounds and snippet sharing
- codesandbox.io
- codechef.com
- jsfiddle.com
ideone.com

jsfiddle

Login - Signup ADD QUESTION




Text editors features
Undo- redo

- Stack of edits
- Unsaved changes

) *Unitied - Notepad - o X
Fle Edit Fomat View Help
Often-especially with older text editors-there is only one level of edit
history remembered and successively issuing the undo command will only
“toggle” the last change.

Ln3, Col1 100%  Windows (CRLF) __ UTF-8
Stupid Undo - Redo with Notepad

Anchors

aracter, except newline \6 Start of match

\w Word Start of string
\d Digit s End of string
\s Whitespace v Start of string
W Not word \z End of string
v Not digit \z Absolute end of string
\s Not whitespace \b A word boundry
[abe] Anyofa b, orc \8 Non-word boundry
[a-e] Characters betveen a and ¢ rabo Start with abc
[1-9] Digit between 1and @ abes End with abc
[[:print:]] Any printable character including
spaces Lookahead & Lookbehind

[rabe] haracter except a, b or ¢ a(7=b) Match ain baby but not in bay

a(71b) Match a in Stan but not in Stab

(9<=a)b Match b in crabs but not in cribs

(2<1a)b Match b in £ib but not in fab

https://devhints.io/regexp

To-doist:

Unsaved files are available when you reopen Sublime Text

Escaped characters

NACAN Escape special character used by regex
\t Tab
\n Newline
\r iage return

Groups
(abc) Capture group
(alb) Matcha or b
(2:abc) Match abe, but don't capture

Quantifiers

a* Match 0 or more
ar Match 1 or more
a? Match 0 or 1
a{s} Match exactly 5
a{,3} Match up to 3
a{3.} Match 3 or more

Match between 1 and 3

Text editors features

Fi

nd- Replace

In file or set of files

With REGEX - Regular expressions

£ Find/Replace

Find: _z\pﬁnlr v

o

x

Direction Scope
8 urctied (1B-251) - Sublime Teot (UNREGISTERED) - o ® Forward ®@ai
Fle Edit Selection Find View Goto ook Project Preferences Help O Backward (O Selected lines
1 Options
[] Case sensitive 4] Wrap search
. Whole word Incremental
Regular expressions
Replace Replace All
Al me = ED e \\texttt{(["\}])7} Find Replce
Close
AB [=] Replace: <pre>$1</pre>| Find Al Replace Al
0 tie 1 comn 1 soucei2 painTet Find - Replace with Eclipse
Find - Replace with Sublime Text
- Oresits ERd
" " " 14
Find - Replace with Intelli) IDEA
© Newlava Cla o x
Java Class
Create: new Jova class.
Sourcefolder. | dummy/src Browse.
Package: frmines stetienne.ci Browse. — —
[Enclosingtype:  fr.mines_stetienne.ciMain Bro public static veid main(String[] args) { T Al
Name: ;
Modifiers: @public  Opackage  private protected
Clabstract Clfinal | satic
Souree AESHGSS Taggle Comment G
s (P | = ecor AiteT>  BemoreSlock ot cueshitey
Interfaces: Add. Local History > Generate Element Comment AlteShifte)
References > Comectindentation Coel
femee Declarations. > Format. CrleShift+F
Which method stubs would you ke to create? k= Addto Snippets.. o=l
[ public static void main(Stringl] args) r—" N Add Import CurleShifteM
[ Constructorsfrom superclass s ,  Organizelmports Culeshit-0 e v
[ Inherted abtract methods [y . SotMembes.. r o Press Cti+Space o show Template Proposals
Doyou « Profile s ,  Clenp. Adding the main method with autocompletion
Ll Team > Override/Implement Methods.
Compare With > | Generate Gettersand Seters..
Replace With > Generate Delegate Methods..
aidate Generate hashCode() and qual(..
Finish Cancel e Generatetostring).
Generate Constructor sing Fields.
N N Remove from Context  CurA "
File creation form Generate Constructors from Superclss..

Exteralize trings...

Generation of frequent methods getters, setters, hashCode, equals, etc.




IDE features

Version control and file comparison

- Local history,
- Version Control System (VCS) integration

File comparison utilities

=T Changeto parnt e inShell e Revsion
T2 Runfieinhell Lt e Repostory
Resion
AcfietoBtcn ks
Edtnietace ErnTag
@ suidDecumerstion Exch Ot
IR,
Debug s Cippona
Potie s [—
ErersiFie

Historique local avec Eclipse

Jen B D Commi. [ T y——
| o b 5 & Push o pstreom
o e T Adnced > 4 Fetchfiom Upaream
— 3 P & P B s
g Worin e W 4 b
Pyr—" oo 5 swchto >
O Runts 21 ppptyPatch. race. Run with —inf
H Daugac >
Reor o Local o, 2 Shountistoy
oo Senics > B ShowinRepstorsVew 11, making it incom
am 51 3. Show Revsion Information leprecation warning:
= nd line interface.hts
Compareitn >

Integration of git in Eclipse

IDE features
Code completion

- More or less intelligent
- Based on current project or external

T3] ExportedCitiesSelector (iine 54)
(1) ExportedCitesSelector (ine 79)

} else S (comnties 1= mill 68 Icomnsics.iszr00 ()
Lsticiymnfe citiesselectadrortporting -

0] ExportedCitiesselector (ne )
(1) ExportedCitiesSelector (ine79)

for (string region : regions) {
tcString> countriesiappingForiegion = ccInfop

allCountries = 5 .5‘

For (string

(countryInfo.
itiesSelectedrorExporting. sddAll (cou

return citiesSelectedForExporting;

}

3 (rogions 1+l 88 tregons sty ) (
turn getAllFrostegions(regions);

Ay of projct product-exprtr(onger sech) - 20 matches » 30 aden
2 11 lines in ExpotedCitesSelctorTest, ConsoleRunner
(1) 11 iesin BrportedCieselctor 2)

@ Simier Code 33

allCountries =

For (string EGURERYIBRE : EOURERSENBPRIRGFORNEY
for (CountryTnfo countryInfo : allCountries) |
countrynfo getane() . cqualsigorecs
SelectedrorExporting. addAll (o
3

}
Feturn citiesSelectedrorExporting;

rivate static ListcCityInfos selectAllCitiesFromatazet

ListcCityInfos citiesselectedForExporting -

Comparing files in Eclipse

libraries

Fle Bt Souce Refactor Navigate Search Project Run Window Help

=03 Bini% -0 R -Q-FG-EC P A

DE i~

8 fomines stetiennecisaretcheckes
6 frmines tetienne.cisarefenties
< frmines stetienne.cisare gui

this.doc = (HTMLDo

P b BT Y ——
| % private final HTHLDocument doc;
& > calimero-tools [calimero-tools v2. 5) 56 private static final Parser parser = Parser.builder().build();
ypieine 57 private String loggerNane;
et it e se
ue-gpdin el ppeine msts 57 pubite Textareatppenden(rinal Loyeut Layout, finsl TextPane fTesione) (
5 e o supe
& fumins Acenne et a i Grextpane == nu1)

{
throw new NullPointerException();

this.jTextPane = jTextPane;

t) jTextPane.gethocument();

) fexthceshy o

'n Inf0PaE1] 5 ot actto. Sulbciasses il et he actultyp ofth el which vl typicllybe something ha extands

o get) ompanent
 getDocument) : Document - TextComponent
© getstyiedDocument)  StyedDocument:
© getTieeLock): Object - Componcrt
© gethccesbleContert): AccessibleContext - |

 getactionMap( : Acionep - Cormponcr
© getactions0): Actionl) /1o orpznen

© getAlgnmentx(: float - Comparen

© getAlignmenty() flost - IComs

© getancestortistanes) nmm.muu scom
© getautoscrol( : boolesn - Cormporer

© getBsckground(): Celor

© getBaseinc(ntwidth int hight) int - Componcr
[P ——

3 sporgl-generste-al

© getactonforkeyStrokeleyStroke seystroks) : Actonistene

CTRL#+SPACE: Auto-completion with Eclipse

IDE features

Syntax highlighting and validation

Warnings and errors

- Linter mRTI I
- Quick fixes .

[P

e

exiacleFeancal

syntax highlighting with Sublime Text

for(int i = @ ; i< lenombre ; i++) {
[Syntax error, insert ;" to complete Blo J"Hello " + leprenom)

41 Y

Syntax validation with Eclipse

IDE features

Text formatting

- Automatic line feed
- Auto-indentation tab/space
- Comment/uncomment

list of available grammars

’E = e et (UNREGHS]
SideBar > L} s dime Golo Fok B e [Fie | B | seecton Find View Goto Toos Brject Prefrences telp
— s wienzs @ o oz == . -
Hide Minimap - [l o e o | coswor e | rutpretvers
Hide Tabs o ge: maximelefrancoisB6/asciid| Repeat Paste.
o Undoseectien ’ Undo Selection >
HideStatus Ear cut culex  fiables: Pointeurs
HideMenu ftx[présentation’ Copy cul-c | SSH_PRIVATE: <my_private_key cu X
Show Conole cu CopyostmaL e [ink:seance-3. pptx[prése
Enter Full Screen Paste amy 14 Copy as HTML
s Ditction e Mode 2-vous ? Tink:H patcand [foge; puitd o @ |43
Lesquels préfg Pasterom Hisory camecuy 0L o Paste andindent cutesmitey  [Lesquels utilisez-vous
= s - mkdir -p public [/~best-java-idesLesque
Lar s dummy . 23p[ pr . M= siugseicn: L Pt o Histry ook cuey|/-best-Sava-ides  Lesa
s | st discussion Commnt 5 tasgconme s e > brmonsocls ] - et dise
o s | Rl Jimons-c1i et disc
ot > ook Comment oS Comment BaE =t o aes Laependances
Move i toGroup > . packtpub. con// ; N = Eionfdesfocoend
| 5 > [1ink:https: /. packep
e Syntax > [ Wk > = > [1785286124/5/ches1v]1sel
veoste 25 Indenton T Cose g > o Ny ey
bk 1 e Endiogs | owarn Comecase > Conroling  [Link:https://blog.versi|
oo et | wowiar2 S Complions e e A
T WordWiap ol > wbwans s > Ui cuskCun
= o 5 TorTe [— oy Show Compiesons Cuespace LowerCare  CloK, el
10 e 3, Colomn SpellCheck = b Vith: 5 o , ftege: deploy [ = Swap Case.
= —— _— Tab icth: 6 e oo feript 0| SortLines (Case Senstive) Coieps.

Tab vs space indentation

Comment/uncomment with Sublime Text

Case conversion



IDE features
Refactoring

Replacement of an identifier in the whole project
identifier of variable, method, class, ...
Change package of a java class, ...

PHAME LN
-+ puANE e o 1nrar
© P 9 o ontest actons e
’ 0 saste culv
sk oog Copy/PaseSpeci .
pLaNj  ColumnSelectionbode  AtsShiftelnset oy a5 |00T)% PN_CHARS)?
Find sages Ates7

0 e

act

ARL Folding b Infine and Remove Rule PNAMENS.
+ quan Al b Dupto Make PNAMENS Refs Unigue
: GoTo

b+ MoveFie.

Generate Ateinsert CopyFile.
iRz Opentn »
: DL, Localistory 5
; B Compare with Clpboard
Generste ANTLR Recognizer  CleShit=G

Configure ANTLR.

Shits 6
CrbeatteN

3
s

7

* This method is called by the {@link AppenderSkeletonidoAppend} method.
*

*/

@verride

protected void bppbnd(LoggingEvent event) {

anpopp fress Enter torefoctor. Options. ¥ | £on appender " + name, null, ErrorCode|

return;

final String message = layout.format(event);

in line refactoring with Eclipse: ALT+SHIFT+R

S Move o x

jpdte references to extAreaAppenderjava
[1Updte fully qualfied names in non-Java tet files (orces previen)

IDE features
Refactoring

- Replacement of an identifier in the whole project

- identifier of variable, method, class, ...

- Change package of a java class, ...

Internationalize

Refactor This... Ctrl+ AltShifteT
Rename... Shift+F6
Rename File..
Edit Property Value... Alt+F6
Infine and remove rule Ctrl+ Altr N
Extract rule.. Cri+Alt+M
Make refsto rule unique..
Move File. F6
Copy File.. F5
Safe Delete.. Alt+Delete
nvert Boolean.
Migrate.
Lombok

2 Delombok 4

Refactor menu in Intelli

IDE features
Project configuration

Refactor | Navigate Search Project Run Window Help

AltrShift-R
AltrShiftrV

Rename...
Move...

Alt+ShiftsC
Alt+ Shift+M
Alt Shift+ L

Change Method Signature..
Extract Method

Extract Local Variable..
Extract Constant.

Inline. AlteShifts|

Convert Local Variable to Field...
Convert Anonymous Class to Nested..
Maove Type to New File...

Extract Interface..

Extract Superclass.

Use Supertype Where Possible.

Pull Up

Push Down..

Extract Class..

Introduce Parameter Object...
Introduce Indirection.

Introduce Factery.

Introduce Parameter..

Encapsulate Field..

Generalize Declared Type..

Infer Generic Type Arguments.
Migrate JAR File.

Create Scriptu.

Apply Script...

History...

Refactor menu in Eclipse

© e = ==
Refactoring with Intelli): SHIFT+F6 moving a Java class with Eclipse 21
| Package Explorer |f5 Type Hierarchy 52 | Ju JUnit = o
e B -
Nalysis an avigation
UlntArray - kotlin
©F ULongArmay - kotlin
@° UnmodifisbleCollection<E> - java.utl Collections
- H . : GF Ushortarsy - kotin
CTRL+C|ICk to naVIgate tO the de‘:|a ratlon Gi" ValuesView<K, V> - java.util.concurrent. ConcurrentHast
. . . . . O BeanContext - java besns besncontert
Viewing the hierarchy, viewing the members 0 Lictr s
O MatchGroupCollection - kotlin.text
© Queuecks - javasti
v O Set<Es - java.util
@  jova.uti ImmutableCol
©* AbstractMutableSet<E> - kotlin.c:
©* AbstractSet<E> - kotlin.collections
@ AbstractSet<E> - st
W Show Context Actions Af+Enter @° CheckedEntrySet<K, V> - java.util Collections.Checke
. @ Checkedset<E> - joua.util Collections
0 paste CuleV @F EmptySet - kotlin.collections .
Copy / Paste Special > < == =
Column Selection Mode Alt-Shiftr Insert O se<t> T
© ° copyOf{Collection <7 extends E) <> 1Szt ~
»
B
Folding > public class Main { o
© 5o, B <E> SeteE>
Analyze & © of £ £, £) <E> >
— 5 & public static void main(String[] args) tH © S OfE ELE B <Ex s SercEs
— = File f = new File("output.txt"); Ozﬂf(EEEEU <©
try(FileWrite] riter(f O OMEEEEED
Openin » write(fu Open Declaration L ddress2 @ OfE EEEEEE <t Seictr
N *| Open Implementation © Sof(E EE E EEEE) <E> : Set<E>
Local Histc » 3
ocel History for(int <Math. p SSuEEEEELLED .
5+ Compare with Clipboard GroupAddress b - new Grouphd ove. il Set<E> - CAProgram FilesVava\jdk-11.02\ib\t-Fsjor

Intelli ~ Find usages — ALT+F7

CTRL to display the navigation options

Eclipse Type Hierarchy and navigator pane - open for a class with F4
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Spehertes

Resource
Buiders

Amotaton Processing
Buidin
ErorsWamings

Run/Debug Setings
senver

Tosk Repostory
Task Tage
Vaidation
Wit

Java Build Path

5 Source (3 Projects | B Librares 5 Orderand Export. @ Module Dependencies
AR snd s foders on th buid path:
% Modulepath
4 commons-li-14jac - dummy/t,
B RE Syt Library UsvaSE-11]
% Closspath

Migrte JAR i

S Debug Contguraion:

Create, manage, and run conf
[ —

[ X[ 87~

ations

)

Add an external library to  java project in Eclipse

Name [1an ]
gt (G V- et ] Gt 5 Sowre] B8 reronen ] Cornmon] . Ptz
8 capse D ook [ P
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ppeine e
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 Gade o
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5 s gt [T —————
< 1 o sl Clinctueinherted mins whensescing o 3 e s
3 M DCisopinmsn
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Akl Tt
sunch Group
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Execution configuration with Eclipse
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IDE features
Run

S Detug Contuatons

Detug e spplcaton

Create, manage, and run configurations

i

DEPEX[EY- ame [
[ipetiteriea ]/|[© Main RE] 8 Claspath ) Source) B8 Emironment) ] Common] s] Pratoype
© sz o ~ | e
- Tools VCS Window Help  swal - Swalle| § Genric S = ] o
Run ShiftF10 ppsiont iz
e (i seiemacisatbtan ) [
Debug B0 i it Clinctoe system s whensscin o2 s
i I v optcsten Clincoe e min when sarcing ora i s
Run with Coyerage e -
» Run.. Alt+Shift-F10 Tn e
# Debug.. AlteShifts F3 i
5 Attach to Process... Ctrl+Alt+F5 v m2 Moven Buld
Edit Configurations... Execution configuration with Eclipse
Stop Ctr
Stop Background Proc Ctrl+Shifts F2
Show Running List
D e o 7 Prob [, Decl 47”Sear &3Prog [ Cons B Cons 57 [2eCall % Task
Toggle Breakpoint » x %| & EElE 2 23
@ View Breakpoints. Ctrl+ Shifts F8 Master (1) (Jlava Application] /Library ] Java Stack Trace Console ~ 420J
E [ 2 Host 0SGi Console
1 Import Tests from File... B3cvs i
Show Coverage Data... CtrieAlteF6 4 New Console View
Intelli) Run menu
Eclipse console -
25
Extension SyStem, plugl ns, packages,
LET - © Eclipse Marketplace o x
fr—— [E— S e
e Sk s s o s i ion
Syt et ‘Sesrch Recent| Populer| Fevortes Installed] | Giving IoT an Edge|
"“‘“"' “ Fine: [ PENR x| Markets | | ANl Categories. ~| Ge.
& s PHP : CodeMix 3 C12020.7.22 i a -
. e T e st g et stvin o oS e Goto Tools Project Prefeences _Help
o @D SR e e o
= by Ganutes, L, Commercs 1 e

A

[ g

H3 A st 318K st monts) sl

Marketplaces.

Ere

@ <Back | IntalNow> nien Conee!

Packaga Contio: nsal Package
Package Contro st Packages
Package Control: Remove Channel
Package Control Remave Package.
Package Control: Remove Repositry

IntelliJ IDEA plugins

Eclipse Marketplace

Packages control in Sublime Text -> tool -> command palette
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IDE features

Debug

- Controlled execution of the
program

- Monitoring and/or
modification of the content
of variables during execution

- Allows to trace bugs

Tne mnu relating the daily

CommitStrip ¥

End Plogram to debug

Run to Next

Breakpoint

urrent thread

Call stack of
c

f code

Last Bi
(green do

package

reakpoint

19 Theead [Destroylova VM) (Ruing)
o Thread [AWT-4

5 Colidezsategyiav
Current line
of

t with arrow)
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What's wrong with IDEs

‘When there are way too
many features

‘When the IDE crashes because.
of files changed externally

When the autocomplete
dd ‘working

When a basic s
Very very

4 is buried
the menus

Somy s, ifs ot

When the IDE underlines an
error which is not an error

When the IDE decides to
freeze at a critical moment
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External libraries

* Set of resources that can be reused
* sources
* compiled code
* documentation
* Used in different phases of the software life cycle
* For compilation (static library, *.lib, *.a)
* For testing
* For execution (dynamic library, *.dll, *.so)
* At runtime (OSGi example)

https://en.wikipedia.org/wiki/Library_(computing)

External libraries

* Set of resources that can be reused
® sources
* compiled code
* documentation

https://en.wikipedia.org/wiki/Library_(computing)

Linking

* Resolution phase of references to external libraries
* Static linking
* copy the *.lib or *.a library during the creation of the executable
* pro: more portable, no version conflicts
* con: copy the whole library -> not optimized
* Dynamic linking
* resolution and loading of the library at runtime
* pro: save disk and memory space,
* pro: in case of bug, just replace the *.dll or *.so
* con: DLL hell: evolution and backward compatibility problems

https://en.wikipedia.org/wiki/Library_(computing)



With Java — class libraries

* The Class Loader resolves references with the Classpath
* Compiled classes *.class, or archives *.jar
¢ CLASSPATH environment variable
* jvm option --classpath

cickttis butan to acdyaur
e

@
Classpath environment variable Set the classpath of java projects in Eclipse

oracl it il i . html

Library repository

* Place where libraries and their metadata are stored

* example for Linux:
https://wiki.debian.org/DebianRepository/
https://help.ubuntu.com/community/Repositories/Ubuntu

https://en.wikipedia.org/wiki/Software_repository
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With Python

* Python module path resolves references to modules
* Environnement variable PYTHONPATH

https://docs.python PYTHONPATH

Set the pythonpath of python projects in PyCharm

Library repository

b

* Place where libraries and their metadata are stored
* Java: Maven Central

¢ .NET: NuGet
* Node.js: npm
* Python: PyPI

e ]

Find, install and publish Python packages
with the Python Package Index

1350)

Top Indexed Repositories (20 /
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LR

PyPI central repository

https://en.wikipedia.org/wiki/Software_repository

Maven distributed repositories

npm central repository

m g/ - ... https://npmis.com/




Library manager

* Software that allows to download or update libraries and their
dependencies (transitive)

Package Manager Description
npm A package manager for Node.js?"!
pip A package installer for Python??
apt For managing Debian Packages®®!
A package installer for MacOS that allows you to install
Homebrew packages Apple didn't??4
vepkg A package manager for C and C++2°1281
Package manager for Fedora and
yum and dnf Red Hat Enterprise Linux!?”!
pacman Package manager for Arch Linux!?®

https://en.wikipedia.org/wiki/Software_repository

Java maven central: G-A-V coordinates

C @ repot.maven.org/maven2/com/google/code/gson/gso

com/google/code/gson/gson

* G-A-V = Group, Artefact, Version

2005-05-10 14129
o:

xmlns="http:/
Version>4.0.8</
t>
upId>com.google.code.gson</groupld>
ctId>gson-parent</artifactId>
n>2.8.8¢</version>

n.apache.org/PON/4.8.8" xmlns:x:
ion>

</grouplds>
rtifactId>junit</artifactIds
test</scoper

¥

.github.wengen</groupTds
progusrd-maven-plugin</artifactid>
.8 on>

maven. 2.8.8/gson-2.8.8.pom : maven.

Typical library artifacts

* Binaries, sources, documentation

* Metadata
* Name, description
* Publisher, developer
* version number
* Links to sources, issue tracker
* Checksum
* Necessary dependencies

* Example for Java: com.google.code.gson:gson:2.8.8
https://mvnrepository.com/artifact/com.google.code.gson/gson/2.8.8 --> link « view all »

* Example for Ubuntu: asciidoc:8.6.10-2

https://packages.ubuntu.com/source/bionic/asciidoc --> download dsc

https://en.wikipedia.org/wiki/Software_repository

Packaging flow for python

- Configuration file pyproject.toml
- Build
$ python3 -m build .
- source distribution, (or sdists) ex., pip-23.3.1.tar.gz
- Sources + PKG-INFO file with metadata
- binary distribution(s), (or wheels) ex., pip-23.3.1-py3-none-any.whl

- extension modules, written in compiled languages like C, C++ and Rust, need to be compiled
into platform-dependent machine code.
Wheels contain compiled, executable code (.so/.dll files)

- Upload to PyPI (or other)

$ twine upload --repository testpypi dist/*

- Download and install
$ python3 -m pip install package-name

th n/latest/flow 40
https://packaging.python.org/en/ package-formats,




Software versions

* Version name unique to a software state
* internal names (build number or timestamp)
* names for publication

* A wide variety of naming choices
* When should you change this or that part of the version name?

https://en.wikipedia.org/wiki/Software_versioning

N

i =)
1 &
rell me g
about it!
A
ARt You know, | can tell Start with version 3, then.
o add decimal digits from Pi

L&A
o

https:/ i m/en/2013/0: d »

I\

Commitstrip.com

The convention is sometimes singular
TeX3;3.1;3.14;3.141; 3.1415; ...
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Software versions

* Version name unique to a software state
* internal names (build number or timestamp)
* names for publication

* A wide variety of naming choices
* When should you change this or that part of the version name?
* Marketing and superstition sometimes get in the way
* Photoshop 5->5.5
* Office 2007 (v12) ->Office 2010 (v14)
* Sometimes specified by language
* Python: PEP 440 — Version Identification and Dependency Specification

https://en.wikipedia.org/wiki/Software_versioning

Software versions

* Calendar Versioning (CalVer)
* Office 2007, 2010
* Ubuntu 18.04 = April 2018
* Wine 20040505 = 2004-05-05

* Standardisation attempt: https://calver.org/

2020.1.4018-pre

year release build status

https://calver.org/



Software versions

* Semantic Versionning (SemVer)
* Standardisation attempt: https://semver.org

https://semver.org

ICM — Computer Science Major — Course unit on Technological foundations of computer scienceopment
M1 Cyber Physical and Social Systems — Course unit on CPS2 engineering and development, Part 2: Technological foundations of software development

MAIJOR: increment = change not retro-compatible
Minor: increment = feature added
Patch: increment = bug corrected

x.y.z-al = first alpha version
X.y.z-b3 = third beta version

x.y.z-rcl = first release candidate

0.y.z = work in progress

4.2.1

MAJOR Minor patch

Technological foundations of
software development

Master your development environment and software dependencies

Maxime Lefrangois https://maxime-lefrancois.info

online: https://ci.mines-stetienne.fr/cps2/course/tfsd,

Um, no, it doesn't work like that,
‘Why have because 1.10 = 1.1, so basically
you labeled this as we'd be going backwards.

version 1,10 7
ok p =l
‘ Uhn... because it's
the one that comes after 8 R

2 1.9, dumb*ss!! “‘q
AL e e )
el AV e e LU WS

p——

OK whatever, listen

to me or don't listen,
it's your call

4.2.1

MAJOR Minor patch

Jeez, for a second there
| really doubted myself
1‘

CommitStrip.com
https://www.commitstrip.com/en/2019/01/24/1-10-0r-1-1/?

... Your turn

Complete the TODO section:

https://ci.mines-stetienne.fr/cps2/course/tfsd/course-2.html# todos




