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Projektmenedzsment eszkozok

Szoftvereszkozok

» A fejlesztGcsapat munkajat megfelel6 szoftvereszkozokkel kell
alatamasztani

®» projektmenedzsment eszkbzzel (project tracking system),
amely tamogatja a dokumentalast és a feladatok kovetését

®» fejlett tervezbeszkbzzel (case tool), ahol a fejlesztés
folyamata és a feleldsség is nyomon kovethetd

» ntegralt fejlesztokdrnyezettel (IDE)

» verziokovets rendszerrel (revision control system), amely
lehetbve teszi a programkod valtozasainak kovetéset

® folytonos integracios (continuous integration) rendszerrel,
amely biztositja a hibak korai kiszlréseét
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Projektmenedzsment eszkozok

Funkcionalitas

» A projektmenedzsment eszkoz lehetdseget ad az alabbiakra:
» fejlesztés Utemtervének, kockazatainak meghatarozasa

» fejlesztés egyszeri és folyamatos dokumentalasanak
lehetOsege es generalasa

» feladatok, tevékenységek rogzitése, kovetése

® 3 tesztelés soran el6fordult hibak rogzitése, a javitasi
folyamat kovetése

®» integralt verziokezelés és forraskdd bongészes

» webes vagy grafikus felulet, amely biztositja a konny(
hasznalatot, és barhonnan val6 elérést

® 3 forraskod attekintése és vizsgalata (code review)
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Projektmenedzsment eszkozok

Utemterv és ido6zités

» A szoftver lehet6séget ad, hogy a projekt utemtervet
elkészitsuk, és azt folyamatosan szem elétt tarthassuk

» definialhatunk mérfoldkoveket (milestone), amelyre adott
feladatokat el kell végezni

» 3 fejleszt6k kulon-kulon lathatjak a sajat feladataikat,
menedzselhetik annak el6rehaladasat

» pbeoszthatjuk a fejlesztési lepesek erbforrasait
» definialhatunk fuggdségeket a programrészek kozott

» kezelhetjuk az egyes fejlesztési |épések idBbeli lefolyasat,
elOrevetithetjuk a tervezettdl valo elterések hatasait az
eroforrasokra, illetve a tovabbi fejlesztési id6kre
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Projektmenedzsment eszkozok

Feladat és hibakovetés

» A rendszerek lehetdséget adnak a tervez6k szamara feladatok
kitlzésere, valamint a tesztel6k szamara a programban
fellelhetd hibak jelzésére

» 3 feladatok ugynevezett cedulak (ticket, issue) segitségevel
irhatoak ki

»jelolhetnek Uj funkcionalitast (feature), hibat (bug), egyéb
fejlesztési feladatot (task), vagy dokumentacios feladatot
(documentation)

®» megadhato a leirasa, felel6se, hatarideje
» kommentalhatoak, lezarhatéak, ujra kinyithatoak

® 3 cédulak biztositjak a fejlesztési és tesztelési folyamat
naplozasat
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Projektmenedzsment eszkozok
Példak

» Az eszkozOk feluleti része alkalmas webes technologiaval, mig
az adattarolas adatbazis-motor segitsegevel valositjak meg

® 3 legtobb eszk0z szabad forraskodu, és a projektvezeteés
ugyanazon eszkozzel van menedzselve

» Nehany népszerl projektmenedzser:

= Trac: Python alapu, MySQL/SQLite/PostgreSQL adatbazis
hatterrel

» Redmine: Ruby on Rails alapu, MySQL/SQLite/PostgreSQL
adatbazis hatterrel

» Azure DevOps Services: a Microsoft megoldasa, Git és
TFVC tamogatassal, ASP.NET és MSSQL alapokon
(2019-ig Microsoft Team Foundation Server néven ismert)

® YouTrack: a JetBrains rendszere, Java alapokon, Xodus
adatbazis hattérrel (NoSQL)
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Projektmenedzsment eszkozok

A Trac projektmenedzser

trac Dashboard | Tickets | Admin = EjE
| List oftickets = Ticket details
Intigrated SCM & Project Management ]
Lagin | Seings | Melp/Oude | Abou T Tickets: TKT_2
[ T wiki [ Timebne [ Rosdmap  |°  Growse Soune B
Cumom Guery
{8} Active Tickets, Mine first .. Ticketld: TRT_2 Reported by
® List all active tickats by priority. Summary:  test openbiz trac
» Show alltickets owned by the logged in user in a group first
Type: Defect Component.  BizForm
Active Tickets Priotity.  Madium Severity,  Critial
Ticket Summary Componest Wersion Milestone e Crested Milestone: alpha Gerennd 1.0
#9  Improved group management rterface po advanced nt 1001/04
#4  Speed up webus undt tests 1 4 Status:  Open Resolution
#2  Support STARTILS as sarver ™ anha ek v 1 g Keywords: CC
#21  Mapsyntax API: add e assumel] as & way to edd unknown sttributesets  mesc enhancemant tv OLOWOS
#28 180 and L0n of webui webui anhancement tv 02005 Assigned to:
rvar-side suppert | -specific rvar il v
':‘: ::d T S LY e :cp"uw:! e b L . £ ; :n:u‘z: Deseription:  Build trac with openbiz
» suppert foe racuinng group Faembarshio in dagtor. chadkers rrise Porrmal tv s e e trat data model {tabie)
#19  Add suppert for a checker that dows ot pass the resuling ertries as rise narrmal v 1uzvoe  bulid dataobls, forms, views
i - witite termplates and css
#23  Webui shoukd handie LOAP errors and display them in a prettier may, not  webui normal v 020408
a3 tracebacks
#24  Fa ricer with invabd seach-field config ertries mse rormal b 020405 A g
#25  webui adding netOrgP ersons rames due to case differences in webui rormal v 020405 achements
*300uriqueicertifer Attach a new file
3 Speed up Idapter-ldap2rmar adns weils 0030 advancedus rrinor v 10/00404
929 appiwsbuilsaarch py:236 randar._formi) patch = bughix rormal v oxz0s  favicon ico (3638 bytes) added by test on 2008-02-18 17:06:50
#10  Entry par fia LDIF sterage support misc 0030 server enhancement tv® 1000004 Description: asaa
#26  Wabs shoukd hav & way to changs the RDN of antry oy o + 106746Kg rar (33047 bytes) added by rocky on 2008-02-18 17.08:30
#27  Webui add should choose better RDN3 webui v Description: replace fie test
-7 Add utility kap-missing-hormes, st LDAP accounts whose home dir does  utils v
not et Change history
#11  Add serverside in-memory database with LDIF journal support e
It e P o e P 2008-02-18 17:26:36 changed by racky_test
#13  Cher-side OTP (One Time Passwerd) support rrise enbancement bt The error I'm referring to in comment 26 is an exception raised in a WikiSyntaxPravider, inside a wiki farmatting done while rendering the timeline
#14  Serve

.

#30  Serve L] . " e cotresponding hackirace for that error can be seen in attachmenttimeline_rendeting_backtrace log

L) . wy, if | catch the exception before it goes thraugh the template rendering, the mermory usage is OK again. The live abject count, as measurad by
.’ ing a len{yc.get_abjectsq) after a ge collect(), remains constant at 62642, afer successive requests

Integrated SCM & Project Management

. . raise an exception on purpose after the template rendering, there's also no incraase In memory usage:
logged in as root  Logout  Settings | Help|

2 — 2 - - 3 —— : 2 —Jtifthe ariginal exception is not caught, the live abject count increase by ~50000 after each call.
| | Wiki | Tirmeline | Roadrmap Wiew Tickets Mew Ti

try 1o [ocate the exact pointin the backtrace which cause the memaory retention.
02-13 01:50:58 changed by rocky

IDDt}I OrganiZ'E'l'}' 'l'I'UI'Ik [seription:  changed from 1234367890 1o Build trac with openbiz

asdsad - learn the trac data model (ahle
i
Name Size Rev Age Last Change
o
_Jicons 6 21 hours  root: Moved remotel
] page 22 21 hours  root: fixed wrong fun)
~| changelog. txt 1.5 ke 8 21 hours root: Moved rematel
| class_filereader.php 2.3 kb 9 21 hours  root: Moved remotel

10
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Projektmenedzsment eszkozok

A Redmine projektmenedzser

Log as admin - My ount Sign out

Wwiki | Forums

Gantt
® @ | []Bug
o Feature
2007-11 [ Support
45 46 47 48 O Marketing

T|F|S|S|M|T(W|T|F|S|S/M(T|W|T|F|S|SM|[T(W|T|F|S|(S|M(T|W|T

Feature #2: Create documents, a lot of documents
Feature #4: Does thing X
Feature #35: FEEEHEG

Feature #165: New Feature XXX
Feature #35: test 1 jour
Feature #60: TTk

Feature #72: Sub Ticket
Feature #36: Sub Ticketz
Feature #78: buggggg

Feature #33: $HEEND - nuzasu
Feature #37: Test this cne

BB overview Activity Roadmap Issues Newissue Charts News Documents Files Settings

W v3.0 hAER Charts | Burndown | Logged hours ratio | Logged hours timeline | Logged hours deviations

Feature #113: MyCat - Task 2

— g beas = preditod lenacin = vgd! s

Chart shows timeine with astimated, gged 2676y

Feature £112: MyCat - Task 1 and remaning hours changes.
W 2.0 223 Ayl
Shuw |30 diys
Feature #123: Testing how dose at work = oy [tnlal 166 hours o finish, 32 over Eslima!innj
| 10 hev 02
W alpha x Earlier - Later » 5 v
¥ test — )
¥ History-Making g
Feature #1531: Main Menu
w2
Feature #150: Main Page
au
a
2oaca o1 Mo 0n o2 Mawon 13Hevca 12Navca

11
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Projektmenedzsment eszkozok

Projektvezet6 szolgaltatasok

» A projektvezeto szolgaltatasok (project hosting services)
altalaban rendelkezésre bocsatanak tobb projektfejlesztd
eszkozt

®» projektmenedzsment, kod tarolas, kdd megtekintes,
verziokovetes, kod vizsgalat, dokumentacio (wiki),
levelezési lista

» integralhatoak projektiranyitasi eszkozokkel,
fejleszt6eszkozzel

®» garantaljak a kod epségét, a folyamatos rendelkezésre
allast

» 3ltalaban nyilt forraskddu szoftverek esetén ingyenes a
szolgaltatas

» pl.:GitHub, GitLab, SourceForge, Bitbucket, Azure DevOps

12
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Projektmenedzsment eszkozok

A GitLab projektvezeto szolgaltatas

» A GitLab egy webes fellulettel rendelkezd, szamos
szoftvereszkozt integralo projektvezetd szolgaltatas

» Hasznalhato a gitlab.com oldalon elérhetd keresztul (SaaS)

»hasonl6 a GitHub-hoz
®ingyenes, korlatlan (privat) projekttel (el6fizetés elérhet6)
» GitLab Community Edition
® sajat szerveren kiszolgalt (self-hosted)
» megfeleld kisebb €s kozepes méretl csapatok szamara
®ingyenes, nyilt forraskodu
» GitLab Enterprise Edition

»cxtra funkcionalitasokkal, amelyekre jellemz6en nagyobb
fejleszt6i allomany (100+ f0) esetén van szukség

13
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Projektmenedzsment eszkozok

GitLab - Projektmenedzsment

Gitlab Org > Epics Roadmap

Quarters Months Weeks All epics Recent searches Search or filter results... Start date =
1020 Jan Feb Mar Apr May J
5 12 19 26 2 9 16 23 1 15 22 29 5 12 19 26 3 10 17 24 31

Non sunt est deserunt atque quia autem.
Gitlab Org - No start date — Mar 31, 2020

Ullam quo delectus et et cumque iusto.

Gitlab Org - Feb 1 - Apr 30, 2020 Ullam quo delectus et et cumque iusto.

Non sunt suscipit facilis aspernatur qui nequ...
Gitlab Org - Mar 1, 2020 - No end date

Non sunt suscipit facilis aspernatur qui neque fugit unde maxime.

GitLab | ¥ GitLab.org

Milestones
li non exercitationem & 0%

Open 24 Closed 86 All 102 Non nobis volu... & 0%

10.1 - Group Milestone 0% complete L\
B Issues - 0 Merge Reguests

10.2 - Group Milestone 0% complete
0 Issues - 0 Merge Requests

B.17 - Project Milestone 100% complete

gitlab-shell  gitlab-workhorse  gitlab-pages
9.1 - Project Milestone 100% complete

gitlab-elasticsearch-indexer gitlab-pages gitlab-shell
gitlab-workhorse
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Projektmenedzsment eszkozok
GitLab - Feladatkovetés

GitLab W GiLab.org L GIiLah I:ﬂ.‘.ll‘l‘ll‘r'luﬂllp' Edition = "
- h & Edit Issues Hew
Issues
Cpen 8489 Closed 12,017 All 26,388
bt } Search or filter r Last updated
Emuaji picker is ton aggressive ol Wy 4
#35025 - opened about 7 hours ago by Bence Nagy updated 4 minules ago
Primary installation/usage paths -
#3588 R
~ Backlog 5 + 5 + [ bug ] 7 0+ Deliverable 22 +
Compil
n Remove ghost notification settings for groups (@ Controller Pastgres timeout when counting number of CI Account for issues created in the middle of a
#35944 and projects gitlab-org/gitlab-ce#44824 3 3 Il #ci_environ builds for usage ping gitlab fgitlab: mil in burndown chart
[ Flan ] ments_status executes more than 100 SQL [ Plan X admin dashboard D gitlab-org/gitlab-ee#6174 & 3
Group o querles gitlab-org/gitiab-oe#43108 Deliverabie X Plan J
[ Pian S due-22nd
#31835 o
@ Create RubaCop cop for url_for(params, Searching in a group does not search
...) gitlab-org/gitlab-ce#47986 subgroups gitlab-org/gitlab-ce#47395 Order issues [ merge requests [ epics lists in °
Error §{ <D SQL timings in in @ both directions gitab
43563 i #show,json Accepting Merge Requests <D
ol should be no more than 100ms per request IX read! backend JEGIEFALEN frontend
gitlab-org/gitiab-ce#43394 P o Can't attach image to epic description and : S AL
Consider updating all API endpoints that comment gitlab-org/gitiab-ee#7009
P3 backend X database
Let wid| accept comma-separated strings to also perlo o [ Plan J € due-22nd
[ performance J N )
y3s7ae acceptarrays gitlab-org/gitiab-ce#48007 [ epics ] Merge request list row design (2]
[ Plan ] gitlab-org/gitlab-ce#47010
Cache diff related data from blobs when @ [ Plan ]

o o loading "fdiffs" gitiab-org/gitiab-ce#45693 Sta.ck trace of error 1rt_:m uploading image for
Use serializer to render diff lines object storage spews into screen

Gital Stretch J backend X diff
gitlab-orgfgitlab-ce#48084 & 2 L DGRy gitlab-org/gitlab-ee#6699
.
[ Plan [ qitt X technical debt Object Storage X Plan ] [ bug ] Sort by start date and end date in the roadmap &

view and epics list view
gitlab-org/gitlab-ee#6494

due-22nd

SQL timings for

@ Stored XSS on Issue details page Better error handling for Elastic

. shoula be D 2
gitlab-org/gitlab-ce#49422 below 100 ms per r ;est gitlab-org/gitlab-elasticsearch-indexer#19 DisllVeranls L9 CELLY  due-22nd
per req| . . frontend X portfolio management
ey & €D @ @D D gitian-orgigitiab-ce#a8220 Deliverable X Plan X backend elasticsearch () T =
" - -CaRag [ roadmaps
iy € [ Plan ' 52 ¥ backend Y database Jl issues ]
performance All Gitlab branches listed in Jira task in

Quick action to add/remove issue to epic from Q

Development section gitlab-org/gitlab-ee#6752 N
issue gitlab-org/gitiab-ee #6959

[ Deliverable JPlan J backend X bug X customer ]

@ Limit the number of comments on a =3 [ Plan ]
noteable gitlab-org/gitlab-ce#46676  direction J:T-57.- Nl epics [ issues }

Deliverable 3 Plan ] bectend X lssues 3 ] 5
GitLab does not add comment/link to Jira on

mention in commit message
Fan't attanh imana ta anis dacerintian and
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GitLab — Forraskod menedzsment

2 - class RenameOwnerToCreatorForProject < ActiveRecord::Migration
class RenameOwnerToCreatorForProject < ActiveRecord::Migration[4.2]
def change
rename_column :projects, :owner_id, :creator_id
end

@ Victor Wu @victorwu
Whitespace consistency. Please fix.

Submit review 2 Add comment now

v @ db/migrate/20130110172407_add_public_to_project.rb (» P Edit  View file @ f3e51d54

# rubocop:disable all

2 — class AddPublicToProject < ActiveRecord::Migration

- Victor Wu @victorwu : J x ) ;
| Bl CE->EE: Fix conflicts in opp/ossets/jovascr

= < [ Merge bronch '2893-exclude-sidekiq-queues—T)

m - Fix small problem on create issue form

Can you explain why we need to change this part?

class AddPublicToProject < ActiveRecord::Migration[4.2]

._HErge remote-tracking branch ‘upstreom/most
._CE—:»EE: Resolve a missed conflict in apps/mo
&k Trying with context

def change . ﬂunnther‘ rubocop style fix
add_column :projects, :public, :boolean, default: false, Qi-pasl |- Fror-_ o] |.J Frontend for configuring pull I'I'I'i.l‘l‘l:'.ll“:l'lg Wit
[ 2224-salactive-- gl Hlmrwe guery on GeoNodedproject_ids

nuerge remote-tracking branch 'ee/master’ in
Bl Merge bronch “master’ into 2581-trial-ond-1
1Muke rubocop green againm

38-pul1-wirror-_ 20 |# Update confirmation message
. ‘I Use Protocols list from Roils
H | Remove unnecessary interpolation

16
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GitLab — Folytonos integrac
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GitLab / » GitLab.org

Pipelines
All 57691

Status

ed

Pending 0 Running 6

Pipeline

#10572747by &

latest

o

10572744 by g

#10572623 by @

+

10571382by

latest

#10570982 by 4

% GitLab Community Edition +

Finished 55395 Branches Tags

Commit

¥ master o 8efg8fded
@ Merge branch 'rs-minor-banzai-perf'int...

¥ 35729-user-dro..-o- al6ab540

@ Fixes problem due to bad conversion of...

¥ gitaly-404-com. < 92dfecfb
@ stupidruby

¥ bvl-show-proje..-o 471a64cl

= 3

P 30343-projects..o T095211a
4 Fixproject item styling

% Include star_count in project json for da..

#10570829 by g ¥ 32844-issuable.. o 36b071e0 -
@ Move some after_create parts to worke... I\D ®
t @ P‘zs:;:i':;i-:é: i‘;,nr:;): '?;c::h4e?j€?nstead 0. |@ ®
Build Test Staging Production
() build () test1 (+) auto-deploy-ma... (®) deploy to produ..
@) test2

& 00:50:19

4 minutes ago

& 00:56:26
15 minutes ago

& 01:06:07
14 minutes ago

& 01:01:28
34 minutes ago

& 00:59:18
55 minutes ago

Run Pipeline

P &
- &
- &
P &
-
b
b &
- &

ClLint

17
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Projektmenedzsment eszkozok

Kari GitLab szerver

» A félév folyaman a gyakorlati projekteket a Szoftvertechnologia
kurzust kiszolgalo kari GitLab szerveren kell vezetni.

» Elérhetbseq: https://szofttech.inf.elte.hu/
» Beléepés: INF-es azonositoval (mint a géptermi gépekre)

» A tervezes, a megvalositas, a dokumentalas és a tesztelés is
teljesithetd a GitLabon belul.

= \Niki oldalak, markdown szintaxis

®» Feladatkovetés
®» Forraskod verziokovetés

» Folytonos integracio, tesztesetek automatikus futtatasa

18
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Verziokovetd rendszerek

Torténeti hattér

» A szoftverek méretének és komplexitasanak novekedesével
|étrejott szoftverkrizis kovetkezményeként megnovekedett:

® 3 programok forraskodjanak mérete,
» g szoftverprojektek megvalositasahoz szukséges idd,
®» &s szUkséges programozoi erdforras.

» A szoftveripar fejlédésével egyre tobb alkalmazas készult

» 3 fejlesztések életciklusa gyakran nem ért véget a program
elsO publikus verziojanak kiadasaval,

» karbantartasi és tovabbi fejlesztési fazisok kovettek.

» A szoftverprojektek méretben, komplexitasban, idoben és a
résztvevo fejlesztok szamaban is novekedni kezdtek.

20
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Verziokovetd rendszerek

Funkcionalitas

» |Mivel az implementacio tehat tobb Iépésben, €s sokszor
parhuzamosan zajlik, szukséges, hogy az egyes
programallapotok, jol kovethet6ek legyenek, ezt a feladatot a
verziokovetd rendszerek (revision control system) latjak el

» pl. CVS, Apache Subversion (SVN), Mercurial, Git
®» cgy kozOs taroldban (repository) tartjak kddokat

» ozt a fejlesztok lemasoljak egy helyi munkakonyvtarba, és
amelyben dolgoznak (working copy)

®» 3 modositasokat visszatoltik a kozponti taroléba (commit)

®» 3 munkakonyvtarakat az els6 létrehozas (checkout) utan
folyamatosan frissiteni kell (update)

21




Verzidkovetd rendszerek (@ ELTE 1K

Funkcionalitas

tarolo (repository)

frissites felt6ltés (commit)
(checkout / update)

I , modositas ) ) )
letoltott masolat modositott masolat

lokalis masolat (working copy)

22
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Verziokovetd rendszerek

Funkcionalitas

» A verziokovetd rendszerek lehetbve teszik:

® az 0sszes eddig valtozat (revision) eltarolasat, illetve annak
letoltesi lehetoségeét

» 3 f0 fejlesztési vonal (baseline, master vagy trunk) és a
legfrissebb valtozat (head) elérését, uj valtozat feltoltéset
annak dokumentalasaval

®» 5z egyes valtozatok kozotti kulonbségek nyilvantartasat
fajlonként és tartalmankeént (akar karakterek szintjén)

®» valtoztatasok visszavonasat, korabbi valtozatra visszatérést

®» konfliktust okozd modositasok ellenb6rzését, illetve
megoldasat (resolve)

23
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Verziokovetd rendszerek

Funkcionalitas

» 3 folyamat elagazasat, és ezaltal ujabb fejlesztési
folyamatok létrehozasat, amelyek a f6 vonal mellett futnak
(branch), valamint az agak osszeillesztesét (merge)

mellék fejlesztés (branch)

A:139 A:140 A:141

/ elagazas \6sszeillesztés (merge)
{0 fejlesztés (trunk) !

B:140 B:141

24
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Verziokovetd rendszerek

Funkcionalitas

® gz osszeillesztés rendszerint utdlagos manualis
korrekciot igényel

® gz 0sszeillesztésnek rendszerint automatikusan illeszti a
modositott tartalmakat kddelemzést hasznalva, ez lehet
2 pontos (two-way), amikor csak a két modositast
vizsgalja, vagy 3 pontos, amikor az eredeti fajlt is

®» programrészek zarolasat (/lock), hogy a konfliktusok
Kizarhatoak legyenek

» adott verzid, mint pillanatkép (snapshot) rogzitése (tag),
amelyhez a hozzaférés publikus

» feltoltések atomi mlveletként torténd kezelését (pl.
megszakado feltoltés esetén visszavonas)
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Lokalis verziokovetd rendszerek (1. generacio)

®» Forraskod valtozasainak kovetése, a szoftver funkcidinak
kulonboz6 kombinaciojaval készult kiadasok kezelése

®» |okalis tarolo (de tobben is elérhetik pl. mainframe esetén)
» fajl alapu miveletvégzés (1 verzio 1 fajl valtozasai)

» konkurenciakezelés kizardlagos zarak altal
» Az 1970-es években lefektetésre kerultek az elméleti alapok

» Source Code Control System (SCCS) — 1972
» Revision Control System (RCS) - 1982
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Verziokovetd rendszerek

Centralizalt verzidokoveto rendszerek (2. generacio)

®» Tobb fejlesztd altali parhuzamos szoftverfejlesztes
tamogatasanak el6térbe kerulésre

» centralizalt modellt megtartva, de kliens-szerver architektura
» fajlhalmaz alapu maveletek (1 verzio tobb fajl valtozasai)

» konkurenciakezelés jellemzben bekuldés elbtti egyesitéssel
(merge before commit)

» Az 1990-es evektdl terjedtek el:
» Concurrent Versions System (CVS)
» Subversion (SVN)
®» SourceSafe, Perforce, Team Foundation Server, stb.

® Hatrany: a szerver Kitlintetett szerepe (pl. meghibasodas),
tovabba a verziokezeléshez halozati kapcsolat sziksegeltetik
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Verziokovetd rendszerek

Elosztott verziokovetd rendszerek (3. generacio)

®» A klasszikus verziokezel6 muveletekrdl levalasztasra kerul a
haldézati kommunikacid, azok a felhasznalo altal
kezdeményezhet6 onallo tevéekenységekkeént jelennek meg

®» decentralizalt, elosztott halozati modell

®» minden kliens rendelkezik a teljes taroloval és
verziotorténettel

® 3 reviziokezel6 eszkoz mulveletei lokalisan, a kliens
taroléjan torténnek

®» a3 kommunikacio peer-to-peer elven torténik, de kituntetett
(mindenki altal ismert) szerverek felallitasara van lehet6ség

®» kKonkurenciakezelés jellemzben bekuldés utani egyesitéssel
(commit before merge)

» A 2000-es évek elso felében jelent meg:
» \onotone, Darcs, Git, Mercurial, Bazaar, stb.
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Verziokovetd rendszerek

Elosztott verzidkoveto rendszerek (3. generacid)

TALIREI (O masolas (clone)
(origin)

masolas szinkronizalas masolas
(clone) (push) (clone)

hely1 tarolo

helyi tarolo

szinkronizalas
modositas
(commit)
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Centralizalt és elosztott verziokezelo rendszerek

Szerver Szerver

tavoli tarolo
(repository)

tavoli tarolo
(repository)

lokalis tarolo lokalis tarolo
(repository) (repository)

munkapéldany munkapéldany
(working copy) (working copy)

PC 1 PC?2

munkapéldany munkapéldany
(working copy) (working copy)

PC 1 PC?2




Verzidkovetd rendszerek (&) ELTE|IK

Generacios modell

Halézati modell | Miveletvégzés Konkurenciakezelés
o . Fajlonként Kizérdldagos zarak
Elso Lokalis : : )
(nhon-atomic commits) (exclusive locks)
Mdsodik Kézpontositoft FCIJ.|hCI|mOZ . Egyesités bekuldes elq’r’r
(atomic commits) (merge before commit)

Fajlhalmaz BekUldés egyesités elott
Elosztott . . .
(atomic commits) (commit before merge)
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Verziokovetd rendszerek

Valtozasok reprezentacioja

» Kezdetben a teljes reviziok tarolasa nem volt lehetséges az
adattarolas és adatkezelés jelentds koltsegei miatt

®» Az 1. és 2. generacios verziokezelb eszkozok jellemzben ezert
csak ket egymast koveto verzid kozotti kulonbséget, a
valtozaslistat (changeset, delta) taroljak

» cgyes rendszerek (pl. Mercurial) idonként pillanatfelvételt
(snapshot) készitenek a teljes tartalomrol

» [Eleinte (SCCS) a deltak a régi verziobdl az ujat tudtak eléallitani
(forward deltas)

» Koran felmerult (RCS), hogy a forditott deltak (reverse deltas)
hasznalata a legujabb verzio pillanatkepenek tarolasaval jobb
teljesitmeényt nyujthat, ugyanis leggyakrabban egy ag legfrissebb
allapotat szoktak lekérni

» Kevert megoldas is lehetséges, pl. a {6 agon forditott iranyu
deltakat, a mellekagakon viszont el6re mutato deltak
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Valtozasok reprezentacidja

revision,

revision,

. result

revisionnu

[}
query (revision,.s)

revisionn.

[}
query (revision.s)

ELTE|IK
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El6re iranyu deltak
(forward deltas)

Visszafelé iranyu deltak
(reverse deltas)
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Verziokovetd rendszerek

Valtozasok reprezentacidja

1l: int rev;
2: rev := 10;
3: rev++;

» Az elterések meghatarozasa
szoveges fajlok, igy
programnyelvi forraskodok
esetében jellemzben allapot delta line 2: rev := 99;
alapuan torténik

revision,

1l: int rev;

®» 3 legtobbszor soronkeénti
= ry 1 2: rev := g
0sszehasonlitassal o ST

»pl. GNU diff Allapot alapu

» strukturalt tartalom esetén az
osszehasonlitas egysége mas v

revisionn,

>
w

1l: int rev;
2: rev := 10;

3: rev++;
Is lehet (pl. XML, JSON, UML)
» Binaris adatok (pl. képek) esetén A replacallolEE
a muivelet alapt megkozelités is
alkalmazhato. v |
revisionn; ‘ ; ;rel: ’::‘7;9;
3: rev++;

Mdivelet alapu 34
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Valtozasok reprezentacioja

ELTE|IK
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» A 3. generacios verziokoveto rendszerek idejére a hattertarak
merete jelentésen megnott, mig koltseguk csokkent

» Fgyes eszkOzOk ezért a megvaltozott fajlok teljes tartalmat
taroljak a reviziokban, nem csak a modosult tartalomreszt

test.txt

first commit

test.txt

> "version 1"

second commit

new.txt

"new file"

"version 2"

) ) test.txt
third commit tree >

new.txt
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Verziokovetd rendszerek
Git

» A felév folyaman a gyakorlati projektek forraskodjat a Git
verziokezel6 rendszerben fogjuk kovetni, amelyet integraltan
tamogat a GitLab projektvezetd szolgaltatas.

» Kari GitLab szerver: https://szofttech.inf.elte.hu/

» A GitLab szerveren lévé tavoli tarolo (remote repository)
tartalmat a GitLab webes fellletén is bongészhetjuk,
megtekinthetjuk, st egyszerlibb modositasokat is
végrehajthatunk (ezekbdl ugyanugy commit lesz).

» A verziokezelést azonban alapvetben egy lokalis
munkapéldanyon (/local repository) szokas vegezni kliens
programmal, majd szinkronizalni a tavoli taroloval.

» Konzolos kliens utasitasok

» Asztali grafikus kliens alkalmazasok
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Verziokovetd rendszerek
Git: telepités

» A Git verziokezeld rendszer telepitése:
» \Nindows, Mac telepitd: https://git-scm.com/downloads
® Debian/Ubuntu: apt-get install git
» Mas UNIX rendszerek: https://git-scm.com/download/linux

» Telepités utan a konzolos Git parancsokkal egybdl
dolgozhatunk.

» \Vindows telepités esetén célszerl a Git hozzaadasat
valasztani a PATH kornyezeti valtozéhoz.

» Grafikus kliens programok kulon telepithet6ek.

= Minden Git commithoz hozzarendelésre kerul a szerz0je neve
es email cime, igy ezeket szukseges globalisan beallitanunk,
miel6tt el6szor hasznaljuk a Gitet.

git config --global user.name "Hallgatd Harold"

glt config —--global user.email hallgato@inf.elte.hu
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Verziokovetd rendszerek

Git: tarolo létrehozasa

» Egy uj lokalis tarolot letrenozhatunk uresen:
git 1nit
» \/agy egy ismert tavoli tarol6 lemasolasaval:

git clone https://mysite.com/best-project.git

» Jellemz6en tavoli tarolok masolasat alkalmazzuk, még akkor is,
ha kezdetben ures a projekt.

» Az igy lemasolt tavoli taroléra origin néven hivatkozhatunk
(alapértelmezetten) majd a késdbbiekben, pl. a tarolok
szinkronizalasakor.
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Verziokovetd rendszerek

Git: valtozasok kovetése

» Uj fajlokat valamint a fajlok modositasaita git add utasitassal
vonhatjuk verziokezelés ala, az un. staging area-ba helyezve:

git add main.cpp

» Konkreét fajl helyett mintat (pl. * . cpp) vagy konyvtarat is
megadhatunk.

» A munkakonyvtar allapotat a git status utasitassal
ellendrizhetjuk barmikor.

glt status

> On branch master

> Your branch is up to date with 'origin/master'.
> Changes to be committed:

> (use "git reset HEAD <file>..." to unstage)

> new file: main.cpp
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Verziokovetd rendszerek

Git: modositasok helyi taroléba kuldése

®» Amennyiben a kivant médositasokat a staging area-hoz adtunk,
annak tartalmat egy uj verzioként bekuldhetjuk a lokalis
taroloba, a git commit utasitassal:

git commit -m "Added main program."
> [master d26c¢7a9] Added main program.
> 1 file changed, 1 insertion(+)

> create mode 100644 main.cpp
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Verziokovetd rendszerek

Git: modositasok valtozaskovetése

» Uj fajlokat is verzidkezelés ala vonhatunk:
git add rectangle.h
git commit -m "Added Rectangle class."
» Egy Uj verzio uj fajlokat és megléevo fajlok modositasait is
tartalmazhatja:
git add circle.h
git add main.cpp

git commit -m "Added Circle class.
Modified the main program."
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Verziokovetd rendszerek

Git: szinkronizalas tavoli taroloval

= A lokalis tarolonkban létrehozott Uj verzidkat szukséges _
szinkronizalni a tavoli taroléval, hogy a valtoztatasainkhoz masok is
hozzaférhessenek, ezt a git push paranccsal tehetjuk meg.

git push origin master
> Counting objects: 3, done.
> Writing objects: 100% (3/3), 247 bytes | 123.00 KiB/s, done.
> Total 3 (delta 0), reused 0 (delta 0)
> To /path/to/workspace/folder
d45172c..80a3%a2 master -> master

= Szikseéges megadni, hogy melyik tavoli taroloval szeretnenk
szinkronizalni, €s melyik fejlesztési agat. Amir6l klonoztunk
alapertelmezetten az origin néven ismert, az ag itt a master.

» Nyomkovetd agak (tracking branches) hasznalatakor ezek
elhagyhatoak, igy az utasitas git push-ra egyszeriusodik.

» Fejleszto tarsaink bekuldott modositasait a sajat lokalis tarolonkkal
és munkapéldanyunkkal a git pull paranccsal szinkronizalhatjuk.
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Verziokovetd rendszerek

Git: fejlesztési agak létrehozasa

» Uj fejlesztési 4gat a git branch paranccsal hozhatunk létre.

git branch new-branch

» Az Uj fejlesztési ag abbdl a verziobdl fog elagazni, amelyiket
aktualisan betoltottuk a munkapeéldanyunkba.

» [Fejlesztési agak kozott a git checkout utasitassal valthatunk.
glit checkout new-branch
» Az alapértelmezett fejlesztési ag neve jellemzben master.
» Uj fejlesztési ag létrehozasa és atvaltas egyetlen Iépésben:

git checkout -b new-branch
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Verziokovetd rendszerek

Git: fejlesztési agak egyesitése

» A fejlesztési agakon vegrehajtott modositasokat az adott
funkcio elkészulte utan szeretnénk a 6 fejlesztési agba
visszacsatolni.

®» Az agak egyesitésére a git merge utasitas szolgal.

» E|6bb betdltjuk a 6 fejlesztési agat:

glit checkout master

» \ajd a mellék fejlesztési ag modositasait egyesitjuk vele:

glit merge new-branch

®» Amennyiben ugyanazon fajlok ugyanazon részet idokozben
mindkét fejlesztési agon modositottuk, az egyesités jellemzden
nem kivitelezheté automatikusan, ezt utkozésnek (merge
conflict) nevezzuk.
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Verziokovetd rendszerek

Git: utkozések feloldasa

» Az utkozéseket manualisan kell feloldanunk az érintett fajlok
szerkesztésével.

» Az automatikusan nem egyesithetd részeket a Git
forrasfajlokban specialis szintaxisba foglalja:

<LK HEAD

Az aktualis, jelen esetben master agon 1lévd Utkozd
tartalom

Az egyesiteni kivant, new-branch agon 1lévé dtkodzd
tartalom
>>>>>>> new-branch

» A fejleszté feladata eldonteni, hogy a két lehet6seg kozul
melyiket kivanja megtartani, esetleg a kettd vegyes
megoldasat szukséges alkalmazni.

» A feloldott fajlokat a staging area-hoz kell adni (git add),
majd a valtozasokat bekuldeni (git commit).
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Verziokovetd rendszerek

Git: alapveto konzolos utasitasok attekintése

Workspace Index (staging) Local reposilory Q Remote repository
— < git init
Inicializélas —— ‘ ‘ — git clone <remote url>
7< git fetch
Frissites
— — git pull
<5 —~
] X
git add ] |LI_J
> —
git v ] L
= c
git m — \®©
=]
> N
Madositasok git commit >_ =
- X
git commit -a —— —— 3
> ®©
Z
git push — ..
(]
> | S
[
S
— — git checkout HEAD
< L
— git checkout
Visszavonasok <
< — git reset <commit>
git diff
Eltérés vizsgalal << git diff HEAD 4 6
_<  E—| 1 i
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Verziokovetd rendszerek

Online eszkozok a tanulashoz

®» Tobb online eszkoz is elérhetd, amelyekkel vizualizacio mellett,
KitGzott feladatok teljesitésével vagy szabadon gyakorolva
fejleszthetb6ek a Git hasznalati ismeretek. Pl.:

®» hitps://qgit-school.qgithub.io/visualizing-qgit/

®» hitps://learnqgitbranching.js.orq/

e0o # Git Demonstration

Here we have two branches; each has one commit
that's unique. This means that neither branch
includes the entire set of "work™ in the
repository that we have done. Let's fix that

with merge.

We will merge the branch |bugfFix into main .
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Verziokovetd rendszere
Git GUI kliensek —

% TotoneProc
& TooiseShell
@ Viorkig free changes
T P g r——
@ X roaew Relcapport | 5 touch
@ Herge pul request £946 fron] g Utils
h fox sapt esror when POt )| ¢iiangelog t
. . @ Merce oul request #9347 i
&1 Changelog-prel 8.0
* Merge pull request #949 from git/drop-newrelic %/ Debug-Hints.ot
@l gplost
irop Hew Relic support Aty
Path Exterson  Stahus Lrnes added & TortoiseGit.commen.props
g Dif with parent 1: be2STec o TonoiseGit commen-diLprops
Gemie bock k. Mocifed o |4 TortoiseGitcommen-siaticit.props
onfghessiconl .yl Delatad 0| & Toroisctit gta runsettings

o0 ¢ IR0 0 @ U1

®» geptermi gepeken elérheto e et

) Working Copy Graph Descript

iption
Moved the hnish_installation plist into its Xcode group

3
BRANCHES H RS Fix to reachabiity patch in 9¢c1905187bc264 1ebc8102¢]
¥ deta-undtes [114  Aemoning the s0KROOT trom ContgBimayoett xccot
G master |f]¢ Actually put the archs back. that didn't get caught in the
- v Clest [ |16 putthe deployment targer and archivectures back from
¥ uimerge @ || Merge remote branch ‘ksuther/ulimerge’into ulimerge
o ‘ §] e nish_instaliation tool wil no refaunch the host a0
Disabled skip instal on finish nstallation 5o it isnt arch:
v 4 orign

¥ HEAD

= \\indows, Mac Sl
» GitKraken

= | inux, Windows, Mac
» SmartGit

Sparkle was crashing a lot during ‘Extracting Updat
Specify 10.6 SDK 50 we can build on Xcode 4.1
Complle for (386/x86 64 on 106 onl

Message
. . {0 [origind - smartsvnfaxed IDEA warnings
fixed compilation errors
= | inux, Windows, Mac s
] ) ©  (riginmastergsu-3767: Widget is disposed exception aftes update dialag dispose
& (maRe]SU-3235: il able: display remote statein “Name” column
Q  SuRepositoryBrowserRemoveAction: fixed incorrect error message (in case a file is selected)
& SuRepositoryBrowserRenameDisiog: OK button had periods
o su-38%: works inverse
T ” . . ¥ : 5 2 s
[ O applied changes from SmartGit 3 rc &
o [(ongn branch ‘orig into e

O | 56-2285: Full-screen support for Windows & Linux

» https://qgit-scm.com/downloads/quis
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Verzidokovetd rendszerek
TortoiseGit hasznalata

» A TortoiseGit egy Windows

rendszekre fejlesztett, ingyenes,

asztali grafikus Git kliens

= Honlap, letoltes:
https://tortoiseqit.orqg/

» Flérhet0 magyar nyelven is.

» A Git-et nem tartalmazza, azt

kulon szukséges telepiteni.

» A TortoiseGit a fajlkezeld
alkalmazasok (pl. File Explorer)
jobb egérkattintasra elérheto
kontextus menujebe épul be,
innen hivhatoak meg a mar
megismert utasitasok.
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View
Sort by
Group by
Refresh

Y Pull.
> ¥ Fetch..

S 4 Push..

> | & Diff

€ Diff with previous version

Customize this folder...

== Showlog

Paste

Paste shortcut

Undo Delete

Open In Visual Studio
&/ Open with Atom

== Show Reflog
+. Browse References
Criez | @ Daemon
?  Revision graph

t. Repo-browser

%3 Send with Transfer...

~7 Check for modifications

" Rebase...

Give access to

> | & Stash changes

¥ Git Sync...
 Git Commit -> "master”...

“* TortoiseGit

%y Bisect start

& Resolve...
) Revert..

& SVN Checkout..
) TortoiseSVN

4 Clean up...

> % Switch/Checkout...

New

> i Merge...

Properties

?' Create Branch...

T Create Tag..
= Export..

4+ Add..
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Verziokovetd rendszerek

TortoiseGit: klbnozas (clone)

“* Git clone - TortoiseGit *
Clone Existing Repository
URL ‘ https://mysite.com/best-project.git v Browse... |w
Directory: E:\Temp\best-project Browse...
[ ] Depth 1 [ ] Recursive [ Clone into Bare Repo [ ] No Checkout
[ Branch ] Origin Name LILFS
- et _ i _ H H —
From SVN Repository £ E\Temp - Git Command Progress - TortoiseGit O >
[ From SYN Repository 9 e;éﬁ
w
Trunk: | trunk Tags: tags
From: 0 remote: Compressing objects
POST git-upload-pack (175 bytes) A

remote: Enumerating objects: 71, done.

remote: Counting objects: 108% (71/71), done.

remote: Compressing objects: 188% (65/65), done.

remote: Total 71 (delta 13), reused @ (delta B), pack-reused B

Success (7968 ms @ 2020. ©3. @9. 14:32:13)
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Verziokovetd rendszerek

TortoiseGit: uj verzié bekuldése (commit)
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" EATemp\best-project - Commit - TortoiseGit — O X

Commit to: master [ new branch

Message:

Adding rectangle class. Modifying main program.|

1/48
[]Amend Last Commit
(] Set author date

[]Set author Add Signed-off-by

Changes made (double-click on file for diff):
Check: All None Unversicned Versioned Added Deletad

o
h rectangle.h

[«] ++ main.cpp

" EA\Temp\best-project - Git Command Progress - TortoiseGit

[master 1lbafe3c] Adding rectangle class. Modifying main program.
< 2 files changed, 2 insertions(+), 1 deletion(-)
Show Unversioned Fles create mode 188644 rectangle.h

DDO not autoselect submodules Success (343 ms @ 2020. ©3. @9. 21:45:23)

Show Whole Project

[ Message only Commit  |w

Push... v Abort 5 ]
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Verziokovetd rendszerek

TortoiseGit: szinkronizalas (push & pull)

" E\Temp\best-project - Push - TortoiseGit *
Ref
&' E\Temp\best-project - Pull - TortoiseGit x
Local: ‘master
Remote
Remote: ‘ master origin ~
Destination © Arbitrary URL:
. origin
@ Remote: 9 Remote Branch: |master e
(O Arbitrary URL: Options
[]squash [ No Commit
Options [ INo Fast Forward [] Fast Forward Qnly
Force: May discard known changes
. Lk - [un (m] Tags Default: Reachable
[ lUse Thin Pack (For slow network connections)
P
[Indude Tags =] Prune
+| Autoload Putty Ke
- o ey Autoload Putty Key Manage Remotes
[]Set upstream/track remote branch
[ Aways push to the selected remote archive for this local brar []Launch Rebase After Fetch
[ ] Aways push to the selected remote branch for this local bran Cancel Help
Recurse submodule None v

52




ELTE|IK

INFORMATIKAI KAR

Verziokovetd rendszerek

TortoiseGit: szinkronizalas (sync)

» A Sync funkcioval egyszerre érhetjuk el a pull és a push
opciokat is egy attekint6 feltleten.

" E\Temp\best-project - Git Synchronization - TortoiseGit - O X
Local Branch: 'master ~| | ... Remote Branch: master V‘
Remote ‘ L] origin ~ ‘ Manage

Autoload Putty Key [ ]Force
Graph Actions Message Author Date
(OF % (IEET) Adding Rectangle class. ... Mété Cserép  2020. 03. 09. 14:40:21
-P Adding main program. Maté Cserép  2020. 03. 09. 14:39:43

4 4 » ¥ OutCnmmits/<OutChangeList

Pull |v Push - Submodule Update |v Apply Patch Email Patch

Show log Commit Stash changes |v
2 commits ahead "origin/master” Help 53
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Verziokovetd rendszerek

TortoiseGit: fejlesztési agak (branch) kezelése

» Eleinte a grafikus felulet jelent6sen konnyebbé teheti a
fejlesztési agak létrehozasat €s 0sszeillesztéset.

. . . . - _ i _ _ i i
" E\Temp\best-project - Create Branch - TortoiseGit > & E\Temp\best-project - Merge - TortoiseGit x
F
Name rom
Branch circle-feature @ Branch cirde-feature AR
O Tag
Base On O Commit
(® HEAD (master) Option
(O Branch master o [ 15quash [ ] Messages 20
o) Tag [“INo East Forward [] Fast Forward Only
. No Commit
(O Commit I No Comm
Strategy ~
Options
: : Merge Message
Track Force +|Switch to new branch:
- D_ _ ’ <Auto Generated by Git»
Description
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Verziokovetd rendszerek

TortoiseGit: utkozések feloldasa

» Kulonosen igaz ez az egyesitéskor fellép6 konfliktusok
feloldasara, ahol egy 0sszevet6 nézet segiti a munkat.

“* E\Temp\best-project - Git Command Progress - TortoiseGit - | x

@;

& | = | HEAD - TortoiseGitMerge - O X
°
| I " ) Y ¥ Next conf
@ Undo 2] copy L\ Find t Previous difference < MNext conflict ._’ ?

i Redo & Next difference Previous inline difference N
Save Reload cta | M F Mark as . . Use left Use 'theirs’
_ . Paste | 2 Goto Line resolved @ Previous conflict Mext inline difference block = text block = [whi
Auto rner-ging main cpp Edit MNavigate Blocks W
' i -~ A
CONFLICT (content): Merge conflict in main.cpp . MERGE_HEAD ‘:e"‘ ) | : : “E:D |
Automatic merge failed; fix conflicts and then comm| f#include- <iostream> fiFinclude- dostream>
2u51ng-namespace-std;@ 2u51ng-namespace-std;@
o 3
git did not exit cleanly (exit code 1) (343 ms @ 2@ 4+ 4 //-Added-this-line-on-new-branch. + 4//-Added-this-line-on-master.
5int-main()-</ 5 int-main()-</
6{ 6{
7 .- -cout-<<-"Hello, -World!"-<<-endl;¢ 7 - -« -cout-<<-"Hello, -World!"- <<-endl;<
8. ---return-@;< 8 ... return-0;<
Resolve |v 9} o 9} .
< > < >

| Merged - main.cpp

1 #include-<iostream><
2 using-namespace-std;*
3¢

R D s e D S D S e D B S D S e D B S L S e DS U S D
5int-main()-<
6/{<
7 ----cout-<<-"Hello, -World!"-<<-endl;<
8- -r‘etur‘n-B;A

’ | C

Right View: ASCIl ~ CRLF ~Tab4 ~ -1/+1 Bottom View: ASCIl ~ CRLF ~Tab4 ~ -1/!1
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Verziokovetd rendszerek

TortoiseGit: beallitasok

» JortoiseGit -> Settings menupont alatt szerkeszthetjuk a
beallitasokat is, pl. a felhasznalé nevét és email cimét.

&7 Settings - TortoiseGit

X

~v -~ General
----- 155 Context Menu
----- (o) Context Menu 2
..... - Dialogs 1
----- &% Dialogs 2
----- £*¥ Dialogs 3
----- i colors 1

i Colers 2
----- ? Colors 3
----- [& Alternative editor
v 4> Git

- *@_' Credential
vs Hook Scripts

----- & lssue Tracker Integration
v # lcon Overlays
..... ? lcon Set
-] Overlay Handlers
v -6) Network
L @ Email
v -5 Diff Viewer

Y Merge Tool

----- L) Saved Data
----- & TortoiseGitBlame
.....  TortoiseGitUDiff
..... /~ Advanced

< Git
Config source
O Effective |

User Info

Local << (@ Global

<< () System

Name: ‘ Hallgatd Harold

| [inherit

Email ‘ halgato@inf.elte.hu

| [ Tinherit

Signing key ID: ‘

| [Jinherit

Auto CrLf convert
[m] AutoCrif

[m] QuotePath

Save to:

Edit local .git/ config

Edit .tgtconfig

SafeCrLf: v

Global

Edit global .gitconfig

W

GEdit systemwide gitconfig

View systemwide gitconfig

Apply Help
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Tamogatas integralt fejlesztokornyezetekben

®» A legtobb modern integralt EEEEEEESECUE

fejlesztékornyezet (IDE) Om ¥ ¢

beépitett tamogatast nyljt  ‘Home|etevar TR

a verziokezelésre. 4 Project .
= Részben éppen emiatt (© changes Y sranches

nevezzuk integralt

kérnyezetnek 6ket. By purrequess | T syne

= gy nem sziikséges B o L% settings
kulonféle alkalmazasok
kontextusai kozott 4 Solutions

New.. | Open.. | Show Folder View

valtogatni.
g m TodolList.sln | Practice_1\TodolList

» \/isual Studio esetében a =] TodolList.sin | Practice_2\TodolList
VerZ|ékeze|6 funkCK')kat a =1 Tadolistsln | Practice 2 Todol ist bl

Solution Explorer  Team Explorer

Team Explorer menupont
alatt talaljuk.

S/
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Tamogatas integralt fejlesztokornyezetekben

» JetBrains CLion a funkciokat a
VCS (version control system)
menupont alatt talaljuk.

» QtCreator programban
ugyanez a Tools -> Git
menupont alatt erheto el.

Window Help

P Locate... Ctrl+K
Cs+
aMmL/Is
Tests
Code Pasting
Git
Current Project
Form Editor Local Repository * Diff
External Remate Repository Log
Diff Git Tools Reflog
Options... Actions on Commits... Utezi
Create Repository... Siile
Commit.. Alt+G, Alt+C

Amend Last Commit...
Fixup Previous Commit...
Reset...

Recover Deleted Files
Interactive Rebase...

Branches...

Patch
Stash

Window Help

Local History >
VCS Operations Popup... Alt+"
v" Commit... Ctrl+K

¥ Update Project... Ctrl+T
Refresh File Status
&+ Show Local Changes as UML Ctrl+Alt+Shift+D
i Create Patch...
Apply Patch...

.+, Shelve Changes...

Checkout from Version Control )
Import into Version Control >

Browse VCS Repository > Hist

necen rnes

P Branches...
Tag...

Drop files h = Merge Changes...
Stash Changes...

R Ctrl+Shift+"
Navigation s

UnStash Changes...
O Reset HEAD...
Remotes...
Clone...
Fetch
« Pull...
7 Push... Ctrl+Shift+K

Rebase...
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Mely fajlokat érdemes verzidkezelés ala vonni?

» A Git verziokezel6 rendszer a szoveges allomanyok, igy
tipikusan a forraskod fajlok valtozaskezelesében hatekony.
Els6dlegesen a projekt forraskodjat éerdemes benne elhelyezni.

» Fgy altalanos szoftver projekt esetén nem érdemes
verziokezelés ala vonni:

» forditas soran el6allé koztes targykodot vagy a vegso
binaris allomanyokat, mert ujbaol elballithatoak,
folyamatosan valtoznak és Utkozéseket okoznak.

» fejlesztd eszkdzok személyes beallitasait (pl. Visual Studio
esetén a .vs/vagy Netbeans esetén a nbproject/private/
konyvtarak), amelyek felhasznalonként eltérdek.

®» nagy méretd binaris allomanyokat (pl. videdk, nagy méret(
képek), amelyek kezelésében a Git nem hatékony. Bar a Git
tarolok meérete jol skalazhato, egy konnyen kezelhet6
repository merete az 1-2 GB-os méretet nem haladja meg.
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Fajlok kivonasa a verzidkezelés alol
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» \/erziokezelés ala kizardlag azok a fajlok kerulnek, amelyeket
kifejezetten hozzaadunk (git add).

» Az esetleges véletlen hozzaadast elkerulenddé megjelolhetjuk
azokat a fajlokat és konyvtarakat, amelyeket mellézni szeretnénk.

» A mellozendd allomanyokat egy specialis .gitignore
elnevezésl allomanyban adhatjuk meg

» Ezt a fajlt érdemes verzidkezelés ala is vonni, hogy a fejleszt6k
kozott egyseges legyen a beallitas.

®» A .gitignore minden soraban egy illeszkedési mintat adhatunk
meg, hogy mely fajlokat akarjuk kizarni a verziokezelés aldl.

» A beallitas tranzitivan vonatkozik az alkonyvtarakra is, igy
gyakran elegend6 lehet egyetlen .gitignore fajl Iétrehozasa
a projekt gyoker- konyvtaraban.
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Git: .gitignore mintak

Minta |lleskedés Leiras

program.exe

/program.exe

* exe

bin/

/bin/*.exe

/program.exe
/bin/program.exe

/program.exe
de nem:
/bin/program.exe

/program.exe
/bin/main.exe

/bin/
/project/bin/
de nem:
/logs/bin (fdijl)

/bin/program.exe
/bin/main.exe

de nem:
/bin/program.dll

/project/bin/program.exe

ELTE|IK

Minden program.exe fdjira
illeszkedeés.

Az adoftt kdnyvtdarszinten 1évd
program.exe fdjlra illeszkedés.

Minden exe kiterjesztésu fdjira
illeszkedés.

Minden bin ké&nyvtdarra
illeszkedés (de bin nev( fgjlokra
nem!)

Az adott kdnyvtarban lévd bin
kdnyvtdarban [évd Osszes exe
kiterjesztésu fdjira illeszkedés.

61
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Verziokovetd rendszerek

Git: .gitignore mintak

Minta |lleskedés Leirds

*log /application.log Az 6sszes log kiterjesztésy fajlra
limportant.log /logs/application.log illeszkedés, kivéve, ha a fdjl
de nem: neve important.log.

/logs/important.log

logs/**/*.log /logs/application.log Minden olyan log kiterjesztésU
/logs/runtime/main/01.log fdjirailleszkedés, amely egy
/project/logs/deploy.log logs kdnyvtdr alatt helyezkedik
de nem: el (tetsz&leges mélységben).
/runtime.log

®» Szamos programozasi nyelvhez és IDE-hez érheté el altalanos
esetekre megfelel6 .gitignore allomany a GitHub-on, ezekbdl
vagy ezek kombinaciojabdl jo otlet kiindulni.

» UURL: https://github.com/github/gitignore
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Verziokovetd rendszerek

Nagy eroforras allomanyok verziokezelése

®» A nagy meretl video, kép és hang erdforras allomanyok
hatékony kezelése korultekintést igenyel.

» A nagy meretl binaris allomanyok valtozasainak
kezelésében a Git kevésbé hatékony.

» Jelentosen megnoveli a tarold helyi masolatanak
lekérésehez szUkséges haldzati forgalmat (git clone).

» Fgy fejlesztbcsapatban a programozoknak nem feltétlendl
van szukséguk a fejlesztéshez a designerek altal készitett
assetekre.

» Ezért a nagy méretl binaris eréforras allomanyokat még akkor
sem feltétlentl érdemes a Git taroloban elhelyezni, ha amugy
ritkan valtoznak.
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» A nagy méretl binaris allomanyok kezelése a Git Large File
Storage (Git LFS) segitésegevel oldhatd meg.

» A nagy meéretl binaris allomanyokat egy hivatkozassal

helyettesiti €s magukat a fajlokat egy masik (akar tavoli)
szerveren tarolja.

= [gy a Git tarolonk mérete kezelheté marad.

Large File Storage

i
o) 2

i

Forras: git-Ifs.github.com
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Verziokoveto rendszerek
Git Large File Storage

» A szofttech.inf.elte.hu GitLab szerver tamogatja a Git LFS-t.

» Hasznalatahoz csak a kliens gépekre (sajat gepetek) is
szukséges a Git LFS telepitése.

» | etoltés: https://qit-Ifs.github.com/

» Hasznalat:

https://docs.qitlab.com/ee/administration/lfs/manage large
binaries with qit Ifs.html

65



https://szofttech.inf.elte.hu/
https://git-lfs.github.com/
https://docs.gitlab.com/ee/administration/lfs/manage_large_binaries_with_git_lfs.html
https://docs.gitlab.com/ee/administration/lfs/manage_large_binaries_with_git_lfs.html

ELTE|IK

INFORMATIKAI KAR

Verziokovetd rendszerek

GitFlow feature branching model

= Nagy, tobb tamogatott e
kiadassal rendelkezd —
szoftverekhez ajanlott

Time

» [0 fejlesztési agak: L
®» master
= develop

Forras: nvie.com

®» Tamogato agak:
» feature branches
® release branches
» hotfix branches
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Verziokovetd rendszerek

GitHub Flow feature branching model

» Jellemz6en csak egyetlen tamogatott, gyors kiadasi
ciklussal rendelkez6 szoftverekhez ajanlott.

» Ami a fo fejlesztési agon van, az kiadhatd!

» (G fejlesztesi ag: master

®» Tamogato fejlesztési agak: feature és bugfix

Bugfix

Master DO

Forras: blog.programster.org

Feature 67
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Verziokovetd rendszerek

GitLab Flow feature branching model

®» Nem biztos, hogy minden esetben kiadhato a szoftver Uj
verziodja, ami a f6 fejlesztesi agra kerult.

» [0 fejlesztési ag: master
» Kiadasi ag: production

» Tesztelési (el6zetes kiadasi) ag: staging (opcionalis)

Feature

Master {O PO
O——0

Staging

Hotfix

Forras: blog.programster.org

68
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Verziokovetd rendszerek

Torténeti hattér

» A szoftverek méretének és komplexitasanak novekedesével
|étrejott szoftverkrizis kovetkezményeként megnovekedett:

® 3 programok forraskodjanak mérete,
» g szoftverprojektek megvalositasahoz szukséges idd,
®» &s szUkséges programozoi erdforras.

» A szoftveripar fejlédésével egyre tobb alkalmazas készult

» 3 fejlesztések életciklusa gyakran nem ért véget a program
elsO publikus verziojanak kiadasaval,

» karbantartasi és tovabbi fejlesztési fazisok kovettek.

» A szoftverprojektek méretben, komplexitasban, idoben és a
résztvevo fejlesztok szamaban is novekedni kezdtek.
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Verziokovetd rendszerek

Funkcionalitas

» |Mivel az implementacio tehat tobb Iépésben, €s sokszor
parhuzamosan zajlik, szukséges, hogy az egyes
programallapotok, jol kovethet6ek legyenek, ezt a feladatot a
verziokovetd rendszerek (revision control system) latjak el

» pl. CVS, Apache Subversion (SVN), Mercurial, Git
®» cgy kozOs taroldban (repository) tartjak kddokat

» ozt a fejlesztok lemasoljak egy helyi munkakonyvtarba, és
amelyben dolgoznak (working copy)

®» 3 modositasokat visszatoltik a kozponti taroléba (commit)

®» 3 munkakonyvtarakat az els6 létrehozas (checkout) utan
folyamatosan frissiteni kell (update)

/1
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Funkcionalitas

tarolo (repository)

frissités
(checkout / update)

I , modositas ) ) )
letoltott masolat modositott masolat

lokalis masolat (working copy)

feltoltés (commit)
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Verziokovetd rendszerek

Funkcionalitas

» A verziokovetd rendszerek lehetbve teszik:

® az 0sszes eddig valtozat (revision) eltarolasat, illetve annak
letoltesi lehetoségeét

» 3 f0 fejlesztési vonal (baseline, master vagy trunk) és a
legfrissebb valtozat (head) elérését, uj valtozat feltoltéset
annak dokumentalasaval

®» 5z egyes valtozatok kozotti kulonbségek nyilvantartasat
fajlonként és tartalmankeént (akar karakterek szintjén)

®» valtoztatasok visszavonasat, korabbi valtozatra visszatérést

®» konfliktust okozd modositasok ellenb6rzését, illetve
megoldasat (resolve)
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Verziokovetd rendszerek

Funkcionalitas

» 3 folyamat elagazasat, és ezaltal ujabb fejlesztési
folyamatok létrehozasat, amelyek a f6 vonal mellett futnak
(branch), valamint az agak osszeillesztesét (merge)

mellék fejlesztés (branch)

A:139 A:140 A:141

/ elagazas \6sszeillesztés (merge)
{0 fejlesztés (trunk) !

B:140 B:141
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Verziokovetd rendszerek

Funkcionalitas

® gz osszeillesztés rendszerint utdlagos manualis
korrekciot igényel

® gz 0sszeillesztésnek rendszerint automatikusan illeszti a
modositott tartalmakat kddelemzést hasznalva, ez lehet
2 pontos (two-way), amikor csak a két modositast
vizsgalja, vagy 3 pontos, amikor az eredeti fajlt is

®» programrészek zarolasat (/lock), hogy a konfliktusok
Kizarhatoak legyenek

» adott verzid, mint pillanatkép (snapshot) rogzitése (tag),
amelyhez a hozzaférés publikus

» feltoltések atomi mlveletként torténd kezelését (pl.
megszakado feltoltés esetén visszavonas)
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Lokalis verziokovetd rendszerek (1. generacio)

®» Forraskod valtozasainak kovetése, a szoftver funkcidinak
kulonboz6 kombinaciojaval készult kiadasok kezelése

®» |okalis tarolo (de tobben is elérhetik pl. mainframe esetén)
» fajl alapu miveletvégzés (1 verzio 1 fajl valtozasai)

» konkurenciakezelés kizardlagos zarak altal
» Az 1970-es években lefektetésre kerultek az elméleti alapok

» Source Code Control System (SCCS) — 1972
» Revision Control System (RCS) - 1982
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Verziokovetd rendszerek

Centralizalt verzidokoveto rendszerek (2. generacio)

®» Tobb fejlesztd altali parhuzamos szoftverfejlesztes
tamogatasanak el6térbe kerulésre

» centralizalt modellt megtartva, de kliens-szerver architektura
» fajlhalmaz alapu maveletek (1 verzio tobb fajl valtozasai)

» konkurenciakezelés jellemzben bekuldés elbtti egyesitéssel
(merge before commit)

» Az 1990-es evektdl terjedtek el:
» Concurrent Versions System (CVS)
» Subversion (SVN)
®» SourceSafe, Perforce, Team Foundation Server, stb.

® Hatrany: a szerver Kitlintetett szerepe (pl. meghibasodas),
tovabba a verziokezeléshez halozati kapcsolat sziksegeltetik
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Verziokovetd rendszerek

Elosztott verziokovetd rendszerek (3. generacio)

®» A klasszikus verziokezel6 muveletekrdl levalasztasra kerul a
haldézati kommunikacid, azok a felhasznalo altal
kezdeményezhet6 onallo tevéekenységekkeént jelennek meg

®» decentralizalt, elosztott halozati modell

®» minden kliens rendelkezik a teljes taroloval és
verziotorténettel

® 3 reviziokezel6 eszkoz mulveletei lokalisan, a kliens
taroléjan torténnek

®» a3 kommunikacio peer-to-peer elven torténik, de kituntetett
(mindenki altal ismert) szerverek felallitasara van lehet6ség

®» kKonkurenciakezelés jellemzben bekuldés utani egyesitéssel
(commit before merge)

» A 2000-es évek elso felében jelent meg:
» \onotone, Darcs, Git, Mercurial, Bazaar, stb.
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Verziokovetd rendszerek

Elosztott verzidkoveto rendszerek (3. generacid)

TALIREI (O masolas (clone)
(origin)

masolas szinkronizalas masolas
(clone) (push) (clone)

hely1 tarolo

helyi tarolo

szinkronizalas
modositas
(commit)
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Centralizalt és elosztott verziokezelo rendszerek

Szerver Szerver

tavoli tarolo
(repository)

tavoli tarolo
(repository)

lokalis tarolo lokalis tarolo
(repository) (repository)

munkapéldany munkapéldany
(working copy) (working copy)

PC 1 PC?2

munkapéldany munkapéldany
(working copy) (working copy)

PC 1 PC?2
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Generacios modell

Halézati modell | Miveletvégzés Konkurenciakezelés
o . Fajlonként Kizérdldagos zarak
Elso Lokalis : : )
(nhon-atomic commits) (exclusive locks)
Mdsodik Kézpontositoft FCIJ.|hCI|mOZ . Egyesités bekuldes elq’r’r
(atomic commits) (merge before commit)

Fajlhalmaz BekUldés egyesités elott
Elosztott . . .
(atomic commits) (commit before merge)
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Verziokovetd rendszerek

Valtozasok reprezentacioja

» A teljes reviziok tarolasa nem lehetséges az adattarolas és
adatkezelés jelentds koltsegei miatt

» A verziokezel6 eszk0zok ezert csak két egymast koveto verzio
kozOtti kulonbséget, a valtozaslistat (changeset, delta) taroljak

®» cgyes rendszerek (pl. Mercurial) idénként pillanatfelvételt
(snapshot) készitenek a teljes tartalomrol

» Eleinte (SCCS) a deltak a régi verziobol az ujat tudtak
el6allitani (forward deltas)

» Koran felmerult (RCS), hogy a forditott deltak (reverse deltas)
hasznalata a legujabb verzio pillanatkéepenek tarolasaval jobb
teljesitmenyt nyujthat, ugyanis leggyakrabban egy ag
legfrissebb allapotat szoktak lekérni

» Kevert megoldas is lehetséges, pl. a f6 agon forditott iranyu
deltakat, a mellékagakon viszont elore mutato deltak
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Valtozasok reprezentacidja

revision,

revision,

. result

revisionnu

[}
query (revision,.s)

revisionn.

[}
query (revision.s)

ELTE|IK
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El6re iranyu deltak
(forward deltas)

Visszafelé iranyu deltak
(reverse deltas)
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Verziokovetd rendszerek

Valtozasok reprezentacidja

1l: int rev;
2: rev := 10;
3: rev++;

» Az elterések meghatarozasa
szoveges fajlok, igy
programnyelvi forraskodok
esetében jellemzben allapot delta line 2: rev := 99;
alapuan torténik

revision,

1l: int rev;

®» 3 legtobbszor soronkeénti
= ry 1 2: rev := g
0sszehasonlitassal o ST

»pl. GNU diff Allapot alapu

» strukturalt tartalom esetén az
osszehasonlitas egysége mas v

revisionn,

>
w

1l: int rev;
2: rev := 10;

3: rev++;
Is lehet (pl. XML, JSON, UML)
» Binaris adatok (pl. képek) esetén A replacallolEE
a muivelet alapt megkozelités is
alkalmazhato. v |
revisionn; ‘ ; ;rel: ’::‘7;9;
3: rev++;

Mdivelet alapu 84




Verziokovetd rendszerek

Valtozasok reprezentacioja
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» A 3. generacios verziokoveto rendszerek idejére a hattertarak
merete jelentésen megnott, mig koltseguk csokkent

» Fgyes eszkOzOk ezért a megvaltozott fajlok teljes tartalmat
taroljak a reviziokban, nem csak a modosult tartalomreszt

test.txt

first commit

test.txt

> "version 1"

second commit

new.txt

"new file"

"version 2"

) ) test.txt
third commit tree >

new.txt
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Verziokovetd rendszerek
Git

» A felév folyaman a gyakorlati projektek forraskodjat a Git
verziokezel6 rendszerben fogjuk kovetni, amelyet integraltan
tamogat a GitLab projektvezetd szolgaltatas.

» Kari GitLab szerver: https://szofttech.inf.elte.hu/

» A GitLab szerveren lévé tavoli tarolo (remote repository)
tartalmat a GitLab webes fellletén is bongészhetjuk,
megtekinthetjuk, st egyszerlibb modositasokat is
végrehajthatunk (ezekbdl ugyanugy commit lesz).

» A verziokezelést azonban alapvetben egy lokalis
munkapéldanyon (/local repository) szokas vegezni kliens
programmal, majd szinkronizalni a tavoli taroloval.

» Konzolos kliens utasitasok

» Asztali grafikus kliens alkalmazasok
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Verziokovetd rendszerek
Git: telepités

» A Git verziokezeld rendszer telepitése:
» \Nindows, Mac telepitd: https://git-scm.com/downloads
® Debian/Ubuntu: apt-get install git
» Mas UNIX rendszerek: https://git-scm.com/download/linux

» Telepités utan a konzolos Git parancsokkal egybdl
dolgozhatunk.

» \Vindows telepités esetén célszerl a Git hozzaadasat
valasztani a PATH kornyezeti valtozéhoz.

» Grafikus kliens programok kulon telepithet6ek.

= Minden Git commithoz hozzarendelésre kerul a szerz0je neve
es email cime, igy ezeket szukseges globalisan beallitanunk,
miel6tt el6szor hasznaljuk a Gitet.

git config --global user.name "Hallgatd Harold"

glt config —--global user.email hallgato@inf.elte.hu
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Verziokovetd rendszerek

Git: tarolo létrehozasa

» Egy uj lokalis tarolot letrenozhatunk uresen:
git 1nit
» \/agy egy ismert tavoli tarol6 lemasolasaval:

git clone https://mysite.com/best-project.git

» Jellemz6en tavoli tarolok masolasat alkalmazzuk, még akkor is,
ha kezdetben ures a projekt.

» Az igy lemasolt tavoli taroléra origin néven hivatkozhatunk
(alapértelmezetten) majd a késdbbiekben, pl. a tarolok
szinkronizalasakor.
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Verziokovetd rendszerek

Git: valtozasok kovetése

» Uj fajlokat valamint a fajlok modositasaita git add utasitassal
vonhatjuk verziokezelés ala, az un. staging area-ba helyezve:

git add Main.java

» Konkrét fajl helyett mintat (pl. * . java) vagy konyvtarat is
megadhatunk.

» A munkakonyvtar allapotat a git status utasitassal
ellendrizhetjuk barmikor.

glt status

> On branch master

> Your branch is up to date with 'origin/master'.
> Changes to be committed:

> (use "git reset HEAD <file>..." to unstage)

> new file: Main.java
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Verziokovetd rendszerek

Git: modositasok helyi taroléba kuldése

®» Amennyiben a kivant médositasokat a staging area-hoz adtunk,
annak tartalmat egy uj verzioként bekuldhetjuk a lokalis
taroloba, a git commit utasitassal:

git commit -m "Added main program."
> [master d26c¢7a9] Added main program.
> 1 file changed, 1 insertion(+)

> create mode 100644 Main.java
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Verziokovetd rendszerek

Git: modositasok valtozaskovetése

» Uj fajlokat is verzidkezelés ala vonhatunk:
glit add Rectangle.java
git commit -m "Added Rectangle class."
» Egy Uj verzio uj fajlokat és megléevo fajlok modositasait is
tartalmazhatja:
git add Circle.java

git add Main.java

git commit -m "Added Circle class.
Modified the main program."
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Verziokovetd rendszerek

Git: szinkronizalas tavoli taroloval

= A lokalis tarolonkban létrehozott Uj verzidkat szukséges _
szinkronizalni a tavoli taroléval, hogy a valtoztatasainkhoz masok is
hozzaférhessenek, ezt a git push paranccsal tehetjuk meg.

git push origin master
> Counting objects: 3, done.
> Writing objects: 100% (3/3), 247 bytes | 123.00 KiB/s, done.
> Total 3 (delta 0), reused 0 (delta 0)
> To /path/to/workspace/folder
d45172c..80a3%a2 master -> master

= Szikseéges megadni, hogy melyik tavoli taroloval szeretnenk
szinkronizalni, €s melyik fejlesztési agat. Amir6l klonoztunk
alapertelmezetten az origin néven ismert, az ag itt a master.

» Nyomkovetd agak (tracking branches) hasznalatakor ezek
elhagyhatoak, igy az utasitas git push-ra egyszeriusodik.

» Fejleszto tarsaink bekuldott modositasait a sajat lokalis tarolonkkal
és munkapéldanyunkkal a git pull paranccsal szinkronizalhatjuk.
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Verziokovetd rendszerek

Git: fejlesztési agak létrehozasa

» Uj fejlesztési 4gat a git branch paranccsal hozhatunk létre.

git branch new-branch

» Az Uj fejlesztési ag abbdl a verziobdl fog elagazni, amelyiket
aktualisan betoltottuk a munkapeéldanyunkba.

» [Fejlesztési agak kozott a git checkout utasitassal valthatunk.
glit checkout new-branch
» Az alapértelmezett fejlesztési ag neve jellemzben master.
» Uj fejlesztési ag létrehozasa és atvaltas egyetlen Iépésben:

git checkout -b new-branch
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Verziokovetd rendszerek

Git: fejlesztési agak egyesitése

» A fejlesztési agakon vegrehajtott modositasokat az adott
funkcio elkészulte utan szeretnénk a 6 fejlesztési agba
visszacsatolni.

®» Az agak egyesitésére a git merge utasitas szolgal.

» E|6bb betdltjuk a 6 fejlesztési agat:

glit checkout master

» \ajd a mellék fejlesztési ag modositasait egyesitjuk vele:

glit merge new-branch

®» Amennyiben ugyanazon fajlok ugyanazon részet idokozben
mindkét fejlesztési agon modositottuk, az egyesités jellemzden
nem kivitelezheté automatikusan, ezt utkozésnek (merge
conflict) nevezzuk.
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Verziokovetd rendszerek

Git: utkozések feloldasa

» Az utkozéseket manualisan kell feloldanunk az érintett fajlok
szerkesztésével.

» Az automatikusan nem egyesithetd részeket a Git
forrasfajlokban specialis szintaxisba foglalja:

<LK HEAD

Az aktualis, jelen esetben master agon 1lévd Utkozd
tartalom

Az egyesiteni kivant, new-branch agon 1lévé dtkodzd
tartalom
>>>>>>> new-branch

» A fejleszté feladata eldonteni, hogy a két lehet6seg kozul
melyiket kivanja megtartani, esetleg a kettd vegyes
megoldasat szukséges alkalmazni.

» A feloldott fajlokat a staging area-hoz kell adni (git add),
majd a valtozasokat bekuldeni (git commit).
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Verziokovetd rendszerek

Git: alapveto konzolos utasitasok attekintése

Workspace Index (staging) Local reposilory Q Remote repository
— < git init
Inicializélas —— ‘ ‘ — git clone <remote url>
7< git fetch
Frissites
— — git pull
<5 —~
] X
git add ] |LI_J
> —
git v ] L
= c
git m — \®©
=]
> N
Madositasok git commit >_ =
- X
git commit -a —— —— 3
> ®©
Z
git push — ..
(]
> | S
[
S
— — git checkout HEAD
< L
— git checkout
Visszavonasok <
< — git reset <commit>
git diff
Eltérés vizsgalal << git diff HEAD 9 6
_<  E—| 1 i
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Verziokovetd rendszerek

Online eszkozok a tanulashoz

®» Tobb online eszkoz is elérhetd, amelyekkel vizualizacio mellett,
KitGzott feladatok teljesitésével vagy szabadon gyakorolva
fejleszthetb6ek a Git hasznalati ismeretek. Pl.:

®» hitps://qgit-school.qgithub.io/visualizing-qgit/

®» hitps://learnqgitbranching.js.orq/

e0o # Git Demonstration

Here we have two branches; each has one commit
that's unique. This means that neither branch
includes the entire set of "work™ in the
repository that we have done. Let's fix that

with merge.

We will merge the branch |bugfFix into main .
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Verziokovetd rendszere
Git GUI kliensek —

% TotoneProc
& TooiseShell
@ Viorkig free changes
T P g r——
@ X roaew Relcapport | 5 touch
@ Herge pul request £946 fron] g Utils
h fox sapt esror when POt )| ¢iiangelog t
. . @ Merce oul request #9347 i
&1 Changelog-prel 8.0
* Merge pull request #949 from git/drop-newrelic %/ Debug-Hints.ot
@l gplost
irop Hew Relic support Aty
Path Exterson  Stahus Lrnes added & TortoiseGit.commen.props
g Dif with parent 1: be2STec o TonoiseGit commen-diLprops
Gemie bock k. Mocifed o |4 TortoiseGitcommen-siaticit.props
onfghessiconl .yl Delatad 0| & Toroisctit gta runsettings

o0 ¢ IR0 0 @ U1

®» geptermi gepeken elérheto e et

) Working Copy Graph Descript

iption
Moved the hnish_installation plist into its Xcode group

3
BRANCHES H RS Fix to reachabiity patch in 9¢c1905187bc264 1ebc8102¢]
¥ deta-undtes [114  Aemoning the s0KROOT trom ContgBimayoett xccot
G master |f]¢ Actually put the archs back. that didn't get caught in the
- v Clest [ |16 putthe deployment targer and archivectures back from
¥ uimerge @ || Merge remote branch ‘ksuther/ulimerge’into ulimerge
o ‘ §] e nish_instaliation tool wil no refaunch the host a0
Disabled skip instal on finish nstallation 5o it isnt arch:
v 4 orign

¥ HEAD

= \\indows, Mac Sl
» GitKraken

= | inux, Windows, Mac
» SmartGit

Sparkle was crashing a lot during ‘Extracting Updat
Specify 10.6 SDK 50 we can build on Xcode 4.1
Complle for (386/x86 64 on 106 onl

Message
. . {0 [origind - smartsvnfaxed IDEA warnings
fixed compilation errors
= | inux, Windows, Mac s
] ) ©  (riginmastergsu-3767: Widget is disposed exception aftes update dialag dispose
& (maRe]SU-3235: il able: display remote statein “Name” column
Q  SuRepositoryBrowserRemoveAction: fixed incorrect error message (in case a file is selected)
& SuRepositoryBrowserRenameDisiog: OK button had periods
o su-38%: works inverse
T ” . . ¥ : 5 2 s
[ O applied changes from SmartGit 3 rc &
o [(ongn branch ‘orig into e

O | 56-2285: Full-screen support for Windows & Linux

» https://qgit-scm.com/downloads/quis
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Verzidokovetd rendszerek
TortoiseGit hasznalata

» A TortoiseGit egy Windows

rendszekre fejlesztett, ingyenes,

asztali grafikus Git kliens

= Honlap, letoltes:
https://tortoiseqit.orqg/

» Flérhet0 magyar nyelven is.

» A Git-et nem tartalmazza, azt

kulon szukséges telepiteni.

» A TortoiseGit a fajlkezeld
alkalmazasok (pl. File Explorer)
jobb egérkattintasra elérheto
kontextus menujebe épul be,
innen hivhatoak meg a mar
megismert utasitasok.
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View
Sort by
Group by
Refresh

Y Pull.
> ¥ Fetch..

S 4 Push..

> | & Diff

€ Diff with previous version

Customize this folder...

== Showlog

Paste

Paste shortcut

Undo Delete

Open In Visual Studio
&/ Open with Atom

== Show Reflog
+. Browse References
Criez | @ Daemon
?  Revision graph

t. Repo-browser

%3 Send with Transfer...

~7 Check for modifications

" Rebase...

Give access to

> | & Stash changes

¥ Git Sync...
 Git Commit -> "master”...

“* TortoiseGit

%y Bisect start

& Resolve...
) Revert..

& SVN Checkout..
) TortoiseSVN

4 Clean up...

> % Switch/Checkout...

New

> i Merge...

Properties

?' Create Branch...

T Create Tag..
= Export..

4+ Add..
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Verziokovetd rendszerek

TortoiseGit: klbnozas (clone)

“* Git clone - TortoiseGit *
Clone Existing Repository
URL ‘ https://mysite.com/best-project.git v Browse... |w
Directory: E:\Temp\best-project Browse...
[ ] Depth 1 [ ] Recursive [ Clone into Bare Repo [ ] No Checkout
[ Branch ] Origin Name LILFS
- et _ i _ H H —
From SVN Repository £ E\Temp - Git Command Progress - TortoiseGit O >
[ From SYN Repository 9 e;éﬁ
w
Trunk: | trunk Tags: tags
From: 0 remote: Compressing objects
POST git-upload-pack (175 bytes) A

remote: Enumerating objects: 71, done.

remote: Counting objects: 108% (71/71), done.

remote: Compressing objects: 188% (65/65), done.

remote: Total 71 (delta 13), reused @ (delta B), pack-reused B

Success (7968 ms @ 2020. ©3. @9. 14:32:13)

Show log - Abort ] OO




Verziokovetd rendszerek

TortoiseGit: uj verzié bekuldése (commit)
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" EATemp\best-project - Commit - TortoiseGit — O X

Commit to: master [ new branch

Message:

Adding Rectangle class. Modifying main program.|

1/48
[]Amend Last Commit
(] Set author date

[]Set author Add Signed-off-by

Changes made (double-click on file for diff):
Check: All None Unversicned Versioned Added Deletad

Path oj
% Rectangle.java

) Main.java

" EA\Temp\best-project - Git Command Progress - TortoiseGit

[master bblea8d] Adding Rectangle class. Modifying main program.
< 2 files changed, 2 insertions(+), 1 deletion(-)
Show Unversioned Fles create mode 180644 Rectangle.java

[ ] Do not autoselect submodules Success (297 ms @ 2028. ©3. @9. 14:48:21)

Show Whole Project

[ Message only Commit  |w

Push... v Abort ] O ]
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Verziokovetd rendszerek

TortoiseGit: szinkronizalas (push & pull)

" E\Temp\best-project - Push - TortoiseGit *
Ref
&' E\Temp\best-project - Pull - TortoiseGit x
Local: ‘master
Remote
Remote: ‘ master origin ~
Destination © Arbitrary URL:
. origin
@ Remote: 9 Remote Branch: |master e
(O Arbitrary URL: Options
[]squash [ No Commit
Options [ INo Fast Forward [] Fast Forward Qnly
Force: May discard known changes
. Lk - [un (m] Tags Default: Reachable
[ lUse Thin Pack (For slow network connections)
P
[Indude Tags =] Prune
+| Autoload Putty Ke
- o ey Autoload Putty Key Manage Remotes
[]Set upstream/track remote branch
[ Aways push to the selected remote archive for this local brar []Launch Rebase After Fetch
[ ] Aways push to the selected remote branch for this local bran Cancel Help
Recurse submodule None v
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Verziokovetd rendszerek

TortoiseGit: szinkronizalas (sync)

» A Sync funkcioval egyszerre érhetjuk el a pull és a push
opciokat is egy attekint6 feltleten.

" E\Temp\best-project - Git Synchronization - TortoiseGit - O X
Local Branch: 'master ~| | ... Remote Branch: master V‘
Remote ‘ L] origin ~ ‘ Manage

Autoload Putty Key [ ]Force
Graph Actions Message Author Date
(OF % (IEET) Adding Rectangle class. ... Mété Cserép  2020. 03. 09. 14:40:21
-P Adding main program. Maté Cserép  2020. 03. 09. 14:39:43

4 4 » ¥ OutCnmmits/<OutChangeList

Pull |v Push - Submodule Update |v Apply Patch Email Patch

Show log Commit Stash changes |v
2 commits ahead "origin/master"” — ] 03
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Verziokovetd rendszerek

TortoiseGit: fejlesztési agak (branch) kezelése

» Eleinte a grafikus felulet jelent6sen konnyebbé teheti a
fejlesztési agak létrehozasat €s 0sszeillesztéset.

. . . . - _ i _ _ i i
" E\Temp\best-project - Create Branch - TortoiseGit > & E\Temp\best-project - Merge - TortoiseGit x
F
Name rom
Branch circle-feature @ Branch cirde-feature AR
O Tag
Base On O Commit
(® HEAD (master) Option
(O Branch master o [ 15quash [ ] Messages 20
o) Tag [“INo East Forward [] Fast Forward Only
. No Commit
(O Commit I No Comm
Strategy ~
Options
: : Merge Message
Track Force +|Switch to new branch:
- D_ _ ’ <Auto Generated by Git»
Description
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Verziokovetd rendszerek

TortoiseGit: utkozések feloldasa

» Kulonosen igaz ez az egyesitéskor fellép6 konfliktusok
feloldasara, ahol egy 0sszevet6 nézet segiti a munkat.

“* E\Temp\best-project - Git Command Progress - TortoiseGit - | x

@;

& < | HEAD - TortoiseGitMerge - O x
°
| I @ ¥ Undo [2) copy | €, Find 't Previous difference ; Next conflict ._. ? ﬂ

| Redo ¥ Next difference Previous inline difference

v 2 F . se lef ‘theirs' 4
SR | Rl Enable Edit Pasic  § Goto Line D::;iz; @ Previous conflict Next inline difference Iélcjtlk'ﬂ tlii: ;ITKIE_ Whn‘?::p‘\l:
- - Edit Navigate Blocks Whitesy
Auto-merging Main.java MERGE_HEAD (new-branch) I~ HEAD B
CONFLICT (content): Merge conflict in Mg 1 class-HelloWorld< 1 class-Helloblorld
Automatic merge failed; fix conflicts an| 2{< 2/{<
43 -...// -Added-this:line-on:new-branch:branchll] 43 ... .// Added-Jthis-line-on master:branch. 00
git did not exit cleanly (exit code 1) 4 ----public-static-void-main(String-[]args)< 4 ....public-static-void-main(String-[Jargs)<
5. 5....{
Bl-eeennn System.out.println("Hello-World!™) ;< Bl-c-ere System.out.println("Hello-World!");<
7/ > 7 v
< » < >
Resolve |v
Merged - Main.java ‘ ~
1 class-HelloWorld:
2{d
13
4 ----public-static-void-main(String-[Jargs)+
5 ...
[ R System.out.println("Hello-World!™);<
7/ v

Right View: ASCIl ~ CRLF ~Tab4 ~ -1/+1 Bottom View: ASCIl ~ CRLF ~ Tab4 ~ -1/!1 -| 05
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Verziokovetd rendszerek

TortoiseGit: beallitasok

» JortoiseGit -> Settings menupont alatt szerkeszthetjuk a
beallitasokat is, pl. a felhasznalé nevét és email cimét.

&7 Settings - TortoiseGit

X

~v -~ General
----- 155 Context Menu
----- (o) Context Menu 2
..... - Dialogs 1
----- &% Dialogs 2
----- £*¥ Dialogs 3
----- i colors 1

i Colers 2
----- ? Colors 3
----- [& Alternative editor
v 4> Git

- *@_' Credential
vs Hook Scripts

----- & lssue Tracker Integration
v # lcon Overlays
..... ? lcon Set
-] Overlay Handlers
v -6) Network
L @ Email
v -5 Diff Viewer

Y Merge Tool

----- L) Saved Data
----- & TortoiseGitBlame
.....  TortoiseGitUDiff
..... /~ Advanced

< Git
Config source
O Effective |

User Info

Local << (@ Global

<< () System

Name: ‘ Hallgatd Harold

| [inherit

Email ‘ halgato@inf.elte.hu

| [ Tinherit

Signing key ID: ‘

| [Jinherit

Auto CrLf convert
[m] AutoCrif

[m] QuotePath

Save to:

Edit local .git/ config

Edit .tgtconfig

SafeCrLf: v

Global

Edit global .gitconfig

W

GEdit systemwide gitconfig

View systemwide gitconfig

Apply Help
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Verziokovetd rendszerek

Tamogatas integralt fejlesztokornyezetekben

» A legtobb modern integralt pmf_i_uelam%m.éhwmdow Help
I e A I - 3 ow Changes
fejlesztékdrnyezet (IDE) L} 9

Diff >

beépitett tamogatast nyuijt 2 Add

e , & Commit.
a verziokezelésre. Checkout
Revert Modifications.. % "EIBBH“SI“E

» Reészben éppen emiatt b [ paton
nevezzuk integralt B Resolve Confiicts My NetBeans
kornyezetnek Oket. ignore

Patches »

» |gy nem SZU kséges Branch/Ta X Recent Projects
kulonféle alkalmazasok — | Clone-
kontextusai kozott N I oo Seee=n
VéltOgatnl Shelve Chang g Pull from Upstream

eive anges * Pull...
» NetBeans esetében a piscomect. @ Push to Upstream I
verzidkezeld funkciokat a et o SEER
Team mentipont alatt = e
ta I é IJ u k Report Task. Show Incoming for Selection
Create Build Job... Show Outgoing for Selection
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Verziokovetd rendszerek

Tamogatas integralt fejlesztokornyezetekben

» ntelliJ IDEA esetében
ezeket a funkciokat a
VCS (version control
Ssystem) menupont alatt
talaljuk.
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Window Help

Local History >

VCS Operations Popup... Alt+’
v Commit... Ctrl+K
« Update Project... Ctrl+T

Refresh File Status
‘i* Show Local Changes as UML
Git )
& Create Patch...
Apply Patch...

Ctrl+Alt+Shift+D

-+, Shelve Changes...

Browse VCS Repository ) how Histc
MECETIL FHes

P Branches...
Tag...

Drop files h "= Merge Changes...
Stash Changes...

Navigation

O Reset HEAD...

Remotes...
Clone...
Fetch

" Pull...

7 Push...

Rebase...

Checkout from Version Control )
Import into Version Control ) h Bra

UnStash Changes...

Ctrl+Shift+"

Ctrl+Shift+K
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Mely fajlokat érdemes verzidkezelés ala vonni?

» A Git verziokezel6 rendszer a szoveges allomanyok, igy
tipikusan a forraskod fajlok valtozaskezelesében hatekony.
Els6dlegesen a projekt forraskodjat éerdemes benne elhelyezni.

» Fgy altalanos szoftver projekt esetén nem érdemes
verziokezelés ala vonni:

» forditas soran el6allé koztes targykodot vagy a vegso
binaris allomanyokat, mert ujbaol elballithatoak,
folyamatosan valtoznak és Utkozéseket okoznak.

» fejlesztd eszkdzok személyes beallitasait (pl. Visual Studio
esetén a .vs/vagy Netbeans esetén a nbproject/private/
konyvtarak), amelyek felhasznalonként eltérdek.

®» nagy méretd binaris allomanyokat (pl. videdk, nagy méret(
képek), amelyek kezelésében a Git nem hatékony. Bar a Git
tarolok meérete jol skalazhato, egy konnyen kezelhet6
repository merete az 1-2 GB-os méretet nem haladja meg.
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» \/erziokezelés ala kizardlag azok a fajlok kerulnek, amelyeket
kifejezetten hozzaadunk (git add).

» Az esetleges véletlen hozzaadast elkerulenddé megjelolhetjuk
azokat a fajlokat és konyvtarakat, amelyeket mellézni szeretnénk.

» A mellozendd allomanyokat egy specialis .gitignore
elnevezésl allomanyban adhatjuk meg

» Ezt a fajlt érdemes verzidkezelés ala is vonni, hogy a fejleszt6k
kozott egyseges legyen a beallitas.

®» A .gitignore minden soraban egy illeszkedési mintat adhatunk
meg, hogy mely fajlokat akarjuk kizarni a verziokezelés aldl.

» A beallitas tranzitivan vonatkozik az alkonyvtarakra is, igy
gyakran elegend6 lehet egyetlen .gitignore fajl Iétrehozasa
a projekt gyoker- konyvtaraban.
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Git: .gitignore mintak

Minta |lleskedés Leiras

program.jar

/program.jar

*jar

bin/

/bin/*.jar

/program.jar
/bin/program. jar

/program.jar
de nem:
/bin/program.jar

/program.jar
/bin/main.jar

/bin/
/project/bin/
de nem:
/logs/bin (fdijl)

/bin/program.jar
/bin/main.jar

de nem:
/bin/program.class
/project/bin/program.jar
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Minden program.jar fgjlra
illeszkedés.

Az adoftt kdnyvtdarszinten 1évd
program.jar fdjlra illeszkedés.

Minden jar kiterjesztésu fgjlra
illeszkedés.

Minden bin ké&nyvtdarra
illeszkedés (de bin nev( fgjlokra
nem!)

Az adott kdnyvtarban lévd bin
kdnyvtarban lévd &sszes jar
kiterjesztésu fdjira illeszkedés.
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Verziokovetd rendszerek

Git: .gitignore mintak

Minta |lleskedés Leirds

*log /application.log Az 6sszes log kiterjesztésy fajlra
limportant.log /logs/application.log illeszkedés, kivéve, ha a fdjl
de nem: neve important.log.

/logs/important.log

logs/**/*.log /logs/application.log Minden olyan log kiterjesztésU
/logs/runtime/main/01.log fdjirailleszkedés, amely egy
/project/logs/deploy.log logs kdnyvtdr alatt helyezkedik
de nem: el (tetsz&leges mélységben).
/runtime.log

®» Szamos programozasi nyelvhez és IDE-hez érheté el altalanos
esetekre megfelel6 .gitignore allomany a GitHub-on, ezekbdl
vagy ezek kombinaciojabdl jo otlet kiindulni.

» UURL: https://github.com/github/gitignore
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Verziokovetd rendszerek

Nagy eroforras allomanyok verziokezelése

®» A nagy meretl video, kép és hang erdforras allomanyok
hatékony kezelése korultekintést igenyel.

» A nagy meretl binaris allomanyok valtozasainak
kezelésében a Git kevésbé hatékony.

» Jelentosen megnoveli a tarold helyi masolatanak
lekérésehez szUkséges haldzati forgalmat (git clone).

» Fgy fejlesztbcsapatban a programozoknak nem feltétlendl
van szukséguk a fejlesztéshez a designerek altal készitett
assetekre.

» Ezért a nagy méretl binaris eréforras allomanyokat még akkor
sem feltétlentl érdemes a Git taroloban elhelyezni, ha amugy
ritkan valtoznak.
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» A nagy méretl binaris allomanyok kezelése a Git Large File
Storage (Git LFS) segitésegevel oldhatd meg.

» A nagy meéretl binaris allomanyokat egy hivatkozassal

helyettesiti €s magukat a fajlokat egy masik (akar tavoli)
szerveren tarolja.

= [gy a Git tarolonk mérete kezelheté marad.

Large File Storage

i
o) 2

i

Forras: git-Ifs.github.com
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Verziokoveto rendszerek
Git Large File Storage

» A szofttech.inf.elte.hu GitLab szerver tamogatja a Git LFS-t.

» Hasznalatahoz csak a kliens gépekre (sajat gepetek) is
szukséges a Git LFS telepitése.

» | etoltés: https://qit-Ifs.github.com/

» Hasznalat:

https://docs.qitlab.com/ee/administration/lfs/manage large
binaries with qit Ifs.html
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Verziokovetd rendszerek

GitFlow feature branching model

= Nagy, tobb tamogatott e
kiadassal rendelkezd —
szoftverekhez ajanlott

Time

» [0 fejlesztési agak: L
®» master
= develop

Forras: nvie.com

®» Tamogato agak:
» feature branches
® release branches
» hotfix branches
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Verziokovetd rendszerek

GitHub Flow feature branching model

» Jellemz6en csak egyetlen tamogatott, gyors kiadasi
ciklussal rendelkez6 szoftverekhez ajanlott.

» Ami a fo fejlesztési agon van, az kiadhatd!

» (G fejlesztesi ag: master

®» Tamogato fejlesztési agak: feature és bugfix

Bugfix

Master DO

Forras: blog.programster.org

Feature 117
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Verziokovetd rendszerek

GitLab Flow feature branching model

®» Nem biztos, hogy minden esetben kiadhato a szoftver Uj
verziodja, ami a f6 fejlesztesi agra kerult.

» [0 fejlesztési ag: master
» Kiadasi ag: production

» Tesztelési (el6zetes kiadasi) ag: staging (opcionalis)

Feature

Master {O PO
O——0

Staging

Hotfix

Forras: blog.programster.org
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Build rendszerek

, 1 he problem of handling the compilation of a project has been
encountered well before you were born. That's why there’s a single
method to do it today, being a consensus since several decades.

Ha! Ha! Just kidding!”

Julien Jorge
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Build rendszerek

C++ programok forditasa

®» Hogyan tudunk konzolos eszkozokkel leforditani egy C++
programot (pl. GNU g++ forditoval)?

g+t+ -c -o foo.o foo.cpp \
-02 -std=c++17 -pedantic -I./include/

tovabbi forditasi egységek

g++ —-c -0 main.o main.cpp \
-02 -std=c++17 -pedantic -I./include/

g++ —-O program.exe foo.o ... main.o
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Build rendszerek

C++ programok forditasa

» Mint latjuk, mar egy egyszeribb, néhany forras fajlbaol allo
program esetén sem egyszerl a megoldas.

» Problémak:

» A programok manualis forditasa mar kisebb programoknal is
konnyen nehezen kezelhetdve valik.

» Nagyobb programoknal nem kovetheté mely forditasi
egysegek ujraforditasa szukséges.

» A teljes alkalmazas ujraforditasa valds vallalati
alkalmazasoknal hosszabb idét is igenyelhet.
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Build rendszerek

Fordité eszkozok kategorizalasa

» Onall6 (standalone)

» Projekt automatizalt forditasa megadott utasitasok és/vagy
szabalyok alapjan.

» P|. Make, NMake, Scons, Jom, BJam, Ninja

» [ejleszté kornyezetebe integralt (integrated)
» Az |DE-vel egyutt hasznalhato build rendszer
» P|. Visual Studio, Xcode, Eclipse

» (Generatorok (generators)

» Olyan generatorok, amelyekkel mas, standalone build
rendszerek forrasfajljai allithatoak eld, automatizaltan.

=» CMake, Autotools, GYP
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Build rendszerek — Make

Telepités

» GNU Make

» https://www.gnu.org/software/make/

» Telepites:

» \Vindows alatt célszerl a MinGW-t (Minimalist GNU for
Windows) telepiteni, majd ennek bin konyvtarat a PATH
kornyezeti valtozohoz adni.

» UNIX rendszerekre a package repository tartalmazza.
®» Debian/Ubuntu: apt-get install make

» Jellemzben fejleszt6kornyezetekkel egyutt is telepitésre
kerul (pl. JetBrains CLion, Qt Creator).
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Build rendszerek — Make

Jellemzok

» A forditast celokon (target) és szabalyokon (rule) keresztul
definialjuk.

» A szabalyok fuggdségeket (dependency) és utasitasokat
(command) tartalmazhatnak.

» A szabalyrendszert az un. Makefile tartalmazza.

» [yttatas: make

®» Amennyiben eltér6 a Makefile neve:
make -f MyMakefile

» P¢lda Makefile:
{ program: foo.cpp main.cpp +—— fligg6ség

L\fii~:i program foo.cpp maln.cpp —stdchiii:::>
) utasitas
szabaly

cél
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Build rendszerek — Make

Szabalyok

» A Makefile szabalyok a kovetkez6 modon épulnek fel:

» Cel (target): a szabaly altal el6allitando, gyakran (de nem
feltétlendl) binaris allomany.

» F(igg6ségek (dependencies). amennyiben a cél nem létezik
vagy ha a fugg6ségek valamelyike frissul, a célt ujra kell
generalni.

» A fluggbségek frissulése a fajlok id6bélyege alapjan
eldontheto.

» Utasitasok (commands): a cél elballitasahoz szlikseges
vegrehajtando utasitasok.
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Build rendszerek — Make
Valtozoék

» A Makefileban definialhatunk a szabalyok mellett valtozokat is:
CXX=g++
CFLAGS=-std=c++17 -pedantic

program: foo.cpp main.cpp

S (CXX) —-o program foo.cpp main.cpp $ (CFLAGS)

127



ELTE|IK

INFORMATIKAI KAR

Build rendszerek — Make

Tobb forditasi egység kezelése

» Tovabbi szabalyokkal tobb forditasi egységet is kezelhetunk:
CXX=g++
CFLAGS=-std=c++17 —-pedantic

foo.o: foo.cpp foo.h
$(CXX) —-c -o foo.o foo.cpp $(CFLAGS)

main.o: main.cpp

$(CXX) —-c -o main.o main.cpp $ (CFLAGS)

program: foo.o0 main.o

$ (CXX) -o program foo.o main.o $ (CFLAGS)
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Build rendszerek — Make

Automatikus valtozok

» Az automatikus valtozok segitségével szabalyainkat mintak
alapjan altalanosithatjuk.

» Fontosabb automatikus valtozok:
» $@: a cél (fajl)neve
» $<: az els6 fligghség neve
» $/: az Osszes fligghség neve

» $7?: a célnal frissebb fliggéségek nevei

» $(@D): a cél nevének konyvtarrésze

» $(@F): a cél nevének fajlrésze
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Build rendszerek — Make

Automatikus valtozok

» Minta szabaly (pattern rule) az object fajlok forditasara:
CXX=g++

CFLAGS=-std=c++17 —-pedantic

DEPS=foo0.h

$.0: %.cpp $(DEPS)
$ (CXX) -c -o $@ $< $(CFLAGS)

program: foo.0 main.o

S (CXX) —-o program foo.o main.o $(CFLAGS)
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Build rendszerek — Make

Automatikus valtozok

» (Object fajlok kiemelése (és a redundancia elkerulése):
CXX=g++

CFLAGS=-std=c++17 —-pedantic

DEPS=foo0.h

OBJ=foo.0 main.o

$.0: %$.c S(DEPS)
$(CXX) -c -o $@ $< S (CFLAGS)

program: $ (OBJ)
S (CXX) -o $S@ $~ $(CFLAGS)
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Build rendszerek — Make

Projekt konyvtar struktura kezelése

» A forras és forditasi konyvtarszerkezet kezelése (pl. include, obj):
IDIR=../include

ODIR=0b1

CXX=g++

CFLAGS=-std=c++17 —-pedantic -IS$(IDIR)

_DEPS=foo.h ../include/foo.h
DEPS=$ (patsubst %, $(IDIR)/%, $( DEPS)) —
OBJ=fo0.0 main.o obj/foo.o0 obj/main.o

OBJ = $ (patsubst %, $(ODIR)/%, $( OBJ)) ——

S (ODIR) /%.0: %.cpp $(DEPS)

$(CXX) -c -o $@ $< $(CFLAGS)
$ (ODIR) /program: $ (OBJ)

$ (CXX) -o $@ $”~ $(CFLAGS)
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Build rendszerek — Make

Hamis célok

» A Makefile célok alapvetben a szabaly eredményeként el6allé
allomanyt jelolik meg. Nézzunk példat, ahol ez nem teljesul:

clean:
rm -f $(ODIR)/*.o0 $(ODIR)/program

» Amennyiben létezik clean nevl allomany, a make clean utasitas
nem fogja végrehajtani az utasitasokat. (Nincsenek flugg6ségek.)

» Az ilyen célokat hamis (phony) céloknak jeldljuk. Tipikusan pl.:
.PHONY: clean
clean:

rm -f $(ODIR)/*.o0 S$(ODIR)/program

.PHONY: all
all: S$(ODIR)/program
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Build rendszerek — Make
Modulok

» A GNU Make tamogatja a modularizalt projekteket. llyenkor
minden alkonyvtar sajat Makefilet tartalmaz, amelynek
vegrehajtasat a szul6 konyvtar Makefileja kezdeményezi:

.PHONY: all
all: program

$ (MAKE) -C module a

$ (MAKE) -C module b

$ (CXX) —-o program $ (CFLAGS) \
module a/obj/modul a.o \
module b/obj/modul b.o

134




ELTE|IK

INFORMATIKAI KAR

Build rendszerek — Make
Példa

» Minta projekt: konzolos tételszam general6 alkalmazas

®» hitps://szofttech.inf.elte.hu/mate/thesisgenerator-cpp

1# Programs & tools (Linux)

2 #CXX = g++

3 #RM =rm -f

4 #MKDTR = mkdir -p

5 #CP =cp -f

6

7 # Programs & tools (windows)
8 CXX = g++

9RM = rmdir /s /q

10 MKDIR = mkdir

11cpP = copy /vy

12

13 # Flags & options

14 CFLAGS = -02 -std=c++17 -pedantic
15 INCLUDE = -I./include/

16

17 # Output

18 OBIDIR = build

19 MAIN = thesisgenarator.exe
20 TARGET = $(OBIDIR)/$(MAIN)
21

22 _0OBJ = GeneratorModel.o main.o

230B] = $(patsubst %, $(OBIDIR)/%, $(_OBI))
24

25 # Make targets

26 .PHONY: all

27all: $(TARGET)

28

29 $(0OBIDIR) :

30 $(MKDIR) $(OBIDIR)

31

32 $(OBIDIR) /GeneratorModel.o: GeneratorModel.cpp GeneratorModel.h
33 $(CXX) -c -o %@ $< $(CFLAGS) S$(INCLUDE)
34

35 $(OBIDIR)/main.o: main.cpp GeneratorModel.h
36 3(CxX) -c -o $@ $< $(CFLAGS) $(INCLUDE)
37

38 $(TARGET) : $(0BIDIR) $(0BJ)

39 $(CxX) -o $@ $(0BI) S(CFLAGS)

40

41 PHONY: clean

42 clean:

43 $(RM) $(OBIDIR) ] 35
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Build rendszerek — CMake

Telepités

» CMake
» hittps://cmake.org/

» Platformfuggetlen és forditoéfliggetlen generator alacsonyabb
szintl forditdo eszk6zokhoz.

» P|. GNU Make, MSVC, Ninja.
» Telepites:

» A hivatalos weboldalon elérhet6ek a binarisok és telepitok
Windows, Linux €s Mac operacios rendszerekre is.
https://cmake.org/download/

» UNIX alapu operacios rendszerekre jellemzben package
repository-bol is telepithetd.

®» Debian/Ubuntu: apt-get install cmake
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Build rendszerek — CMake

Hasznalat

» A konfiguraciot a CMakeLists.txt allomanyban adjuk meg.

» [uttatas: cmake <paraméterek> N -
Minimalisan szukseges

» Példa CMakelLists.txt: ¢ CMake verzi6
cmake minimum required (VERSION 3.16)

project (HelloWorld) - Projekt neve

add executable (HelloWorld main.cpp foo.cpp)

k Uj végrehajthaté binaris cél hozzaadasa:
HelloWorld binaris készitése:
main.cpp €s a foo.cpp forrasfajlokbdl
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Build rendszerek — CMake
Valtozok

» Definialhatok valtozok és feloldhatjuk a s {name} szintaxissal:
cmake minimum required (VERSION 3.16)

project (HelloWorld)

set (SRCS \
main.cpp \

foo.cpp \
foo.h)

add executable (HelloWorld ${SRCS})
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Build rendszerek — CMake

C++ fordité paraméterezése

» Testre szabhatjuk a C++ forditdo paraméterezeset:

cmake minimum required (VERSION 3.16)
project (HelloWorld)
add executable (HelloWorld main.cpp foo.cpp)

target compile features (

HelloWorld PRIVATE cxx std 17)

_ _ GNU GCC specifikus
target compile options ( " kapcsolok

HelloWorld PRIVATE -02 -pedantic)

A lathatésagi szabalyozokra
késdObb térunk vissza
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Build rendszerek — CMake

Programkonyvtarak forditasa

» Statikus vagy dinamikus programkonyvtar készitése:

cmake minimum required (VERSION 3.16)

project (MyStack)

add library(my stack static STATIC mystack.cpp)
add library(my stack dynamic SHARED mystack.cpp)

» Statikus konyvtarak Windows alatt . 1ib, UNIX operacios
rendszerek alatt . a kiterjesztéssel rendelkeznek.

» Dinamikus konyvtarak Windows alatt .d11, UNIX operacios
rendszerek alatt . so kiterjesztéssel rendelkeznek.
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Build rendszerek — CMake

Include utvonal konfiguralasa

» BQvitsuk az include utvonalat az include konyvtarral:
cmake minimum required (VERSION 3.16)
project (HelloWorld)

target compile features (
HelloWorld PRIVATE cxx std 17)

target compile options (
HelloWorld PRIVATE -02 -pedantic)

include directories("include")

add executable (HelloWorld main.cpp foo.cpp)

141



ELTE|IK

INFORMATIKAI KAR

Build rendszerek — CMake

Forditasi célok szerkesztése (linkelese)

cmake minimum required (VERSION 3.16)
project (HelloWorld)

add executable (HelloWorld
main.cpp foo.cpp mystack.h)

add library (MyStack STATIC mystack.cpp mystack.h)

target compile options (
MyStack PRIVATE -02 -pedantic)

target link libraries(HelloWorld MyStack)

» |lyenkor van szerepe a korabban emlitett lathatésagi
szabalyozoknak.
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Build rendszerek — CMake

Forditasi célok szerkesztése (linkelese)

» A kovetkezO lathatdsagi szabalyozok érhetdek el:

» PRIVATE: a kapcsoldk csak az adott forditasi célra
vonatkoznak. A példaban igy a -02 -pedantic kapcsolok a
HelloWorld cel forditasara mar nem érvenyesek.

» PUBLIC: a kapcsolok az adott forditasi célt feldolgozo
tovabbi celokra is érvényesek.

= INTERFACE: a kapcsolok az adott forditasi célra nem, de
az adott forditasi célt feldolgozo tovabbi célokra
ervenyesek.
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Build rendszerek — CMake

Csomagok

» A CMake szamos hasznalt kuls6 flugg6segeket kezel csomagkeént
és tudja azt a programunkhoz forditani és szerkeszteni.

cmake minimum required (VERSION 3.16)
project (MyProgram)

find package (SomePackage)
include directories(...)
link directories(...)

link libraries(...)
» Flegendo lehet a célhoz linkelni:
target link directories (mytarget ...)

target link libraries (mytarget ...)
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Build rendszerek — CMake

Csomagok

» P¢lda az OpenCV konyvtar hasznalatara:

cmake minimum required (VERSION 3.16)

project (MyProgram)

find package (OpenCV REQUIRED)
link libraries (${OpenCV LIBS})
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Build rendszerek — CMake

Csomagok

» P¢lda a Boost konyvtar hasznalatara:

cmake minimum required (VERSION 3.16)

project (MyProgram)

set (Boost USE STATIC LIBS ON)
set (Boost USE STATIC ON)
find package (Boost REQUIRED

COMPONENTS filesystem log program options)
include directories (${Boost INCLUDE DIRS})
link libraries (${Boost LIBRARIES})
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Build rendszerek — CMake

Csomagok

» P¢lda a Qt konyvtar hasznalatara:

cmake minimum required (VERSION 3.16)
project (QtHelloWorld)

set (CMAKE INCLUDE CURRENT DIR ON)
set (CMAKE AUTOMOC ON)
set (CMAKE AUTOUIC ON)

find package (QtSWidgets CONFIG REQUIRED)

set (SRCS malinwindow.ul malnwindow.Cpp mailn.cpp)
add executable (helloworld WIN32 $S{SRCS})
target link libraries (helloworld Qt5::Widgets)
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Build rendszerek — CMake
Modulok

» A CMake tamogatja a modularizalt projekteket. llyenkor minden
alkonyvtar sajat CMakelLists.txt fajlt tartalmaz, a szulé konyvtar
hivatkozza a kezelendd alkonyvtarakat:

cmake minimum required (VERSION 3.16)
project (MyProgram)

. Konfiguracid

add subdirectory (module a)

add subdirectory (module b)
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Build rendszerek — CMake

Generatorok

» Jellemz6en egy kulon build kbnyvtarba szeretnénk forditani:
mkdir build && cd build
cmake ../ vagy cmake ../src

» TObb féle generator kozul valaszthatunk:
» GNU Makefile hasznalata:

cmake -G "Unix Makefiles" ../

» Microsoft Visual Studio:
cmake -G "Visual Studio 17 2022" -A x64 ../

=» Xcode:
cmake -G Xcode ../

» Majd forditjuk a programot:
» \akefile: make
» MSVC: msbuild MyProgram.sln
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Build rendszerek — CMake

Kihelyezés

» Megadhatunk egy telepitési konyvtarat, ahova a végs6 binarisokat
at szeretnénk masoilni:

cmake -DCMAKE INSTALL PREFIX=../install ../src
» P¢lda CMakelists.txt:
cmake minimum required (VERSION 3.16)
project (MyProgram)

set (SRCS main.cpp foo.cpp foo.h)
add executable (HelloWorld ${SRCS})

install (TARGETS HelloWorld
DESTINATION ${CMAKE_INSTALL_PREFIX})

®» Makefiles: make install
®» MSVC: msbuild INSTALL.vCxXproj
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Build rendszerek — CMake
Példa

» Minta projekt: konzolos tételszam generalo alkalmazas

®» https://szofttech.inf.elte.hu/mate/thesisgenerator-cpp

» (CMakelLists.txt:
cmake minimum required (VERSION 3.16)

project (ThesisGenerator)
include directories(./)
add executable (ThesisGenerator
GeneratorModel.cpp
GeneratorModel.h
main.cpp)
target compile features (ThesisGenerator PUBLIC cxx std 17)
install (TARGETS ThesisGenerator
DESTINATION ${ CMAKE INSTALL PREFIX})

151


https://szofttech.inf.elte.hu/mate/thesisgenerator-cpp

ELTE|IK

INFORMATIKAI KAR

Build rendszerek — Qt

Hasznalat

» A Qt sajat build rendszere a Makefilera épit.
» Egy Qt projekt létrehozasa és forditasa 3 lepésbdl all:

» cqmake -project: Uj Qt projekt fajl (.pro fajl) létrehozasa.
Ezt a projekt fajlt manualisan vagy IDE-vel szerkesztjuk,
nyilvantartja a projekt fajljait és konfiguracioit.

» gmake: Makefile generalasa a projekt fajl alapjan.
» make: projekt forditasa GNU Make altal.

» Ezt a folyamatot egy IDE, pl. a Qt Creator tudja gombnyomasra
automatizaini.

» Minta projekt: Qt-s tételszam general6 alkalmazas

®» hittps://szofttech.inf.elte.hu/mate/thesisgenerator-qt

» A Qt mar hivatalosan is tamogatja a CMake-t is (pl. Qt Creator).

152



https://szofttech.inf.elte.hu/mate/thesisgenerator-qt

ELTE|IK

INFORMATIKAI KAR

Build rendszerek — .NET

A .NET Framework keretrendszer

Net .Net
Framework § Framework
4.7 4.8
: .Net
2.0

Framework
Net Core
2.0

4.5
Net Core Net Core Z

®» Problémak a .NET Framework keretrendszerrel:

Net Net
Framework Framework

1.0 3.0
Net

» \Nindows-kOzpontu megkozelités
» Monolitikus, nem megfeleléen modularizalt felépités

» Zart forraskod (kozremikodés szempontjabol)
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Build rendszerek — .NET
A .NET Core keretrendszer

» A NET Core ezekre nyujt megoldast:

» Platformfuggetlen (Windows, Linux, macOS) és nyilt
forraskodu (https://github.com/dotnet/core)

» Grafikus felulettel rendelkez6 alkalmazasokhoz is
hasznalhato (.NET Core 3 6ta), desktop pack-ek
segitsegével, de ekkor platformfuggd lehet a program

» Modularizalt felépités, csak az alkalmazashoz szukséges
komponenseknek kell jelen lennie

®» Hasznos pl. microservicek készitésehez,
konténerek hasznalatakor (pl. Docker), beagyazott
rendszerekben

» Magas teljesitmény és skalazhatdsag (a .NET Core és
az ASP.NET Core teljesitménye jelentésen jobb)
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Build rendszerek — .NET
A .NET Standard

®» Felmertlo problemak:

» Kulonbozb keretrendszerben irt alkalmazasok
integralasa

» Altalanos felhasznalhatd programkonyvtarak fejlesztése
» NET Standard:

» Ko0z0s, megosztott APl az egyes keretrendszer BCL-ek
(Base Class Library) felett

» Felvaltja a PCL (Portable Class Library) projekteket

155




Build rendszerek — .NET (8)ELTE| 1K
A .NET Standard

NET Framework NET (Core) MAUI (Xamarin)

UWP 10S macOS

ASPNET
Core

EF Core WinUI

Windows Forms

WPF Android

ASP.NET

Bk
@
s

EF

NuGet

Visual Studio

NET Standard
,,One library to rule them all”

Common Infrastructure

CLR RyuJIT

Roslyn
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Build rendszerek — .NET
A .NET Standard

NET Standard m___m____

.NET Core

.NET Framework 4.5 4.5 4.5.1 4.6 4.6.1 4.6.1 4.6.1 4.6.1 N/A
Mono 4.6 4.6 4.6 4.6 46 4.6 4.6 5.4 6.4
Xamarin.ios 10.0 10.0 10.0 10.0 100 100 10.0 10.14 12.16
Xamarin.Mac 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.8 5.16
Xamarin.Android 7.0 7.0 7.0 7.0 7.0 7.0 7.0 8.0 10.0
gg:@ﬁ? U T 10.0 10.0 10.0 100 10.0.16299 10.0.16299 10.0.16299 N/A
Unity 2018.1  2018.1  2018.1 20181  2018.1 2018.1  2018.1  2018.1 2021.2

Forras: https://docs.microsoft.com/en-us/dotnet/standard/net-standard
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Build rendszerek — .NET

Grafikus alkalmazasok .NET Core 3+ keretrendszerrel

Install .NET
Core updates

per your
needs

Desktop Packs .NET Core 3
= e 4

Windows-only Cross-platform

WPF

Windows
Forms

EF6 (cross-plat)

.NET STANDARD
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Build rendszerek — .NET

A .NET keretrendszer jovoje

» A NET Framework-bdl 4.8 az utolso verzid

» A NET Core 3.1 utan a kovetkez6 verzié a .NET 5 nevet kapta, a
verzidozasbol adodo félreértések csokkentése érdekében.

» Jelenleg a .NET 8 az aktualis LTS (Long Term Support) kiadas
és a .NET 9 elérhet6 rovidebb tamogatasi elettartam mellett.

o S

DESKTOP MOBILE

WPF ure Xamarin
Windows Forms
UwP

.NET STANDARD

NET

INFRASTRUCTURE
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Build rendszerek — .NET

Forditas .NET Framework keretrendszer alatt

» A Microsoft sajat build eszkoze Visual Studio projektekre.

» A .s/n solution és a .csproj/.vexproj projekt fajlok alapjan
forditja le az alkalmazast.

» A projekt allomanyok XML formatumuak, a projekthez
tartozo fajlok mellett forditasi konfiguraciok és egyeb
beallitasok is megadhatdk bennuk.

» Példaul:

msbuild SolutionFile.sln /t:Build /p:Configuration=Release
®» 3 SolutionFile.sIn fajlban adott solutionra
® a Build target végrehajtasa
®» 3 Release konfiguracio szerint

» Az MSBuild Mono projekt alatti implementacidja az XBuild.
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Build rendszerek — .NET

Forditas .NET Core keretrendszer alatt

» A platformfiggetlen .NET Core keretrendszer alatt a dotnet
konzolos utasitassal érhetjuk el az SDK-t.

» Hattérben az azoéta cross-platform valt MSBuild-et hasznalja.

» A projekteket valtozatlanul solutionokre (.sIn fajl) és projektekre
(.csproj/.vexproj fajlok) osztjuk, amelyek XML formatumuak.

» Telepités Debian/Ubuntu: apt-get install dotnet
» A NET Core build rendszerének hasznalatara példa:
» NuGet csomagok visszaallitasa: dotnet nuget restore

®» Forditas: dotnet build path/to/SolutionFile.sln
Kurrens konyvtarra: dotnet build

» Forditas a Release konfiguracio szerint:
dotnet build --configuration Release

» Fyttatatas: dotnet run path/to/SolutionFile.sln
Mar elballitott binarisra: dotnet path/to/Binary.exe
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Build rendszerek — .NET

Forditas .NET Core keretrendszer alatt

» A NET alkalmazas forditasi kimenete nem feltétlenul tartalmaz
minden, a futtatasahoz szukseges allomanyt.

» Kihelyezés (publikalas) alatt azt értjuk, hogy a projekt
osszes forditott binaris allomanyat, a konfiguracios fajlokat
es az 0sszes fuggdseget is egy helyre masoljuk.

» | egegyszerlbb formaban egy kimeneti konyvtarba,
webes alkalmazasnal egybdl akar egy webszerverre
Kihelyezve.

» Flvégezhetd Visual Studiobdl vagy a
dotnet publish -c Release -o out dir paranccsal

» 7t kovetben futtathatd is a webalkalmazas, amelyhez az
SDK mar nem, csak a .NET Runtime szikséges.

» A -s kapcsoloval self-contained kinelyezeés is
lehetséges, amely tartalmazza a .NET Runtime
szukseéges elemeit is.
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Javasolt felépités a gyakorlati projektekhez

Model projekt: feluletfuggetlen, igy egy .NET Standard

konyvtarkent implementalhatd. Fuggdsegkent hasznalhato lesz
.NET Core vagy mas keretrendszer( projektekben is.

View projekt: specifikus (WinForms, WPF vagy Avalonia Ul)
projekt a .NET keretrendszer 8-as LTS verzidjaval. Desktop
pack hasznalataval megvaldsithato, de ekkor platform
specifikus (Windows) lesz a termék.

Test projekt: .NET 8 projekt, igy a folyamatos integracio (Cl)
Linux operacios rendszeren is elvégezheto lesz. Hasznalhatjuk
az MSTest, az NUnit vagy xUnit keretrendszert.

Minta projekt: konzolos tételszam generalo alkalmazas

®» hittps://szofttech.inf.elte.hu/mate/thesisgenerator-net
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Build rendszerek

Minta alkalmazas

» Tekintsunk egy minta Java alkalmazast. (2] Thesis - X

» A ThesisGenerator alkalmazas szobeli 1 6
vizsgakhoz képes tetelszamot generalni.

®» https://szofttech.inf.elte.hu/mate/ Question count: [207] Period count: | 31
thesisgenerator-java

START

®» Modell-Nézet architektura:

® thesisGenerator.model Ccsomag:
Felhasznaloi felulettél fuggetlen Gzleti
logika

®» thesisGenerator.view CSOmag.
Swing alapu felhasznaloi felllet

® thesisGenerator csomag.
FOprogram
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Build rendszerek

Java programok forditasa

mkdir dist

Javac —-d dist
src\thesisGenerator\*.java
src\thesisGenerator\model\*.java
src\thesisGenerator\view\*.java

cd dist

jar —-cfe thesis-generator.jar
thesisGenerator.ThesisGenerator
thesisGenerator\*.class
thesisGenerator\model\*.class
thesisGenerator\view\*.class

java —-jar thesis—-generator.jar

ELTE|IK
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Build rendszerek

Java programok forditasa

» Mint latjuk, mar egy egyszeribb, néhany forras fajlbaol allo
program esetén sem egyszerl a megoldas.

» Problémak:

» A programok manualis forditasa mar kisebb programoknal is
konnyen nehezen kezelhetdve valik.

» Nagyobb programoknal nem kovetheté mely forditasi
egysegek ujraforditasa szukséges.

» A teljes alkalmazas ujraforditasa valds vallalati
alkalmazasoknal hosszabb idét is igenyelhet.
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Build rendszerek

Elvarasok a build rendszerekkel szemben

» A kod leforditasa

» A forditasi ceélok (target) fuggdsegeinek (dependency)
kezelése

» A binarisok csomagolasa
» Tobbféle kiadasi (release) opcio tamogatasa
» Automatizalt tesztek veégrehajtasa
» A binarisok kihelyezése (deployment) a teszt szerverre

» Kod atmasolasa egyik helyrdl a masikra

» Csomagkezelb rendszerek (package repository) kezelése
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Build rendszerek - Ant

Jellemzok

» |mperativ megkozelités
» Tipikusan Java projektekhez hasznaljak

/4 4
4Pr

= XML alapu build fajl Vd U
» Alapértelmezetten build.xml a neve M
» Hjvatalos weboldal és tutorial: <APACHE ANT>

®» https://ant.apache.org/

®» https://ant.apache.org/manual/tutorial-HelloWorldWithAnt.html

» Telepités:
» \Vindowsra a hivatalos weboldalrol letolthetd a telepito.
» UNIX rendszerekre a package repository tartalmazza.
» Debian/Ubuntu: apt-get install ant
» Egy IDE-vel egyutt, pl. a NetBeans telepiti az Ant-ot.
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Build rendszerek - Ant
Build fajl (build.xml)

» A build.xml egy projekt gyokerelemet tartalmaz, amely beallitja:
» A projekt nevet
» Az alapértelmezett célt (lasd kesb6bb)
» A projekt alapkonyvtarat, jellemzden az aktualis konyvtarat.
<?xml version="1.0" encoding="UTF-8"7?>
<project name="projname"
default="deftarget"

basedir=".">

</project>
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Build rendszerek - Ant

Cél definialasa

» A projekt elemen belul tobbféle tipusu elem definialhato, a
legfontosabbak a célok (targets).

<project ...>

<target name="compile">

</target>

</project>

» A farget-ek parancssorban is futtathatok
ant compile
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Build rendszerek - Ant

Konyvtar létrehozasa

» (Cél letrenozasa, amely a classes konyvtarat hozza Iétre a
forditando .class fajloknak:

<project ...>
<target name="prepare">
<mkdir dir="classes"/>
</target>

</project>

» Parancssor:
ant prepare
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Build rendszerek - Ant
Célok kozotti fuggoségek

» Definialjunk egy célt, amely a src konyvtarban talalhato 0sszes
Java forrasfajlt leforditja, a kimenetet pedig a classes mappaba
helyezi.

= Allitsuk be, hogy a compile cél fliggjon a prepare céltol!
<project ...>
<target name="compile" depends="prepare">
<javac srcdir="src" destdir="classes"/>
</target>

</project>

» Parancssor:
ant compile
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Build rendszerek - Ant
Tisztitasi cél (cleanup target)
» Adjunk hozza egy tisztitasi célt, amely eltavolitja az 0sszes
leforditott binaris fajlt.
<project ...>
<target name="clean">
<delete>
<fileset dir="classes" includes="*"/>
</delete>
<delete dir="classes"/>
</target>
</project>

» A fajlok kulon torlése nem szukséges, a classes konyvtar
torlése rekurzivan eltavolitja annak tartalmat.

®» Parancssor:

ant clean
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Build rendszerek - Ant
Tisztitasi cél (cleanup target)

®» A failonerror attributummal beallithato, hogy a cél
sikertelensége esetén a teljes folyamat megszakadjon-e:

<project ...>
<target name="clean" failonerror="false">
<delete dir="classes"/>
</target>

</project>

» Parancssor:
ant clean
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Build rendszerek - Ant

Valtozok

» Egy projekten belul valtozékat (properties) is definialhatunk.

» A valtozok kulcs-erték parokat alkotnak.

®» A S{name} szintaxis hasznalataval futasiddben
ertekeldédnek Kki.

<project ...>
<property name="jarname"

value="filename.jar" />

</project>

®» \/annak beépitett valtozok is, példaul a $ {basedir} a
projekt alapkonyvtara.

®» hitps://ant.apache.org/manual/properties.html
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Build rendszerek - Ant

Csomagolas

<project ...>
<target name="jar" depends="compile">
<jar destfile="S$S{jarname}">
<fileset dir="classes">
<include name="*.class"/>
</fileset>
<manifest>
<attribute name="Main-Class" value="Main"/>
</manifest>
</jar>
</target>
</project>
» Megjegyzés: Fontos a belépési pont megadasa a manifest-ben!
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Build rendszerek - Ant
Cél: komplex példa

<target name="compile" depends="prepare,init">

<javac destdir="build/classes" debug="on">
<src path="srcl/java"/>
<src path="src2/java"/>
<include name="**/*_java"/>
<exclude name="com/comp/xyz/applet/*.java"/>
<classpath>
<fileset dir="1l1ib">
<include name="*.jar"/>
</fileset>
</classpath>
</javac>
</target>
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Build rendszerek - Ant

Kihelyezés (fajimiveletek)

» A vegleges binarisok masolasa a célhelyre:
<target name="install" depends="jar">
<mkdir dir="build/war/WEB-INF/1ib"/>
<copy todir="build/war/WEB-INF/lib">
<fileset dir="1ib">
<include name="*.jar"/>
<exclude name="servlet-api.jar"/>
<exclude name="catalina-ant.jar"/>
<exclude name="el-api.jar"/>
</fileset>
</copy>
</target>

®» Parancssor:
ant install
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Build rendszerek - Ant
JVM futtatasa

» Meghatarozhatunk egy ceélt a leforditott €s csomagolt JAR fajl
futtatasara:

<target name="run" depends="jar">
<java jar="${jarname}" fork="true" />
</target>

» A fork attributum biztositja, hogy a feladat kulon
folyamatban és kulon Java virtualis gépben (JVM) fusson.

®» Parancssor:
ant run
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Build rendszerek - Ant
JVM futtatasa

= Bonyolultabb futtatasi példa:

<target name="run">

<java classname="com.comp.foo.TestClient"
jvmargs="-Xdebug server=y, suspend=n">
<classpath>
<fileset dir="1ib">
<include name="*.jar"/>
</fileset>
</classpath>
</java>
</target>

®» Parancssor:
ant run
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Build rendszerek - Ant

APl dokumentacio generalasa

<target name="doc">

<tstamp>

<format property="timestamp" pattern="d.M.yyyy"
locale="en"/>

</tstamp>

<mkdir dir="doc"/>

<javadoc sourcepath="src" destdir="doc"

windowtitle="Projekt dokumentacid">

<header>Nagyon fontos projekt</header>
<footer>Javadocs forditva S${timestamp}></footer>

</javadoc>

</target>
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Build rendszerek - Ant

Unit tesztek végrehajtasa

<target name="test" depends="compile">
<mkdir dir="report"/>
<junit printsummary="yes" haltonfailure="no">
<classpath location="build/classes" />
<classpath location="build/test/classes" />
<classpath location="1lib/junit-4.12.jar" />

<classpath location="lib/hamcrest-core-1.3.jar" />

<formatter type="plain" />
<test name="com.comp.foo.ServerTest"
haltonfailure="no" todir="report" />
</junit>

</target>
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Unit tesztek végrehajtasa
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<target name="test" depends="compile">

<mkdir dir="report"/>

<junit printsummary="yes" haltonfailure="no">

<classpath
<classpath
<classpath

<classpath

<formatter
<batchtest
<fileset

location="build/classes" />
location="build/test/classes" />
location="1lib/junit-4.12.jar" />

location="1lib/hamcrest-core-1.3.Jjar" />

type="plain" />
fork="yes" todir="report">

dir="test">

<include name="**/*Test.java" />
</fileset>
</batchtest>

</junit>

</target>
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Build rendszerek - Ant

A ThesisGenerator alkalmazas teljes build.xml fajlja

1 <?xml version="1.0" encoding="UTF-8"7>

2 <project name="ThesisGenerator” default="jar" basedir=".">

3 <target name="clean">

4 <delete dir="build"/>

5 </target>

6 <target name="compile"=>

7 <mkdir dir="build/classes"/>

8 <javac srcdir="src" destdir="build/classes"/>

9 </target>
10 <target name="jar" depends="compile">
11 <mkdir dir="build/jar"/>
12 <jar destfile="build/jar/ThesisGenerator.jar" basedir="build/classes">
13 <manifest>
14 <attribute name="Main-Class" value="thesisGenerator.ThesisGenerator"/>
15 </manifest>
16 </jar>
17 </target>
18 <target name="run" depends="jar">
19 <java jar="build/jar/ThesisGenerator.jar" fork="true"/>

20 </target>

21 <target name="doc" depends="compile">

22 <tstamp>

23 <format property="timestamp"” pattern="d.M.yyyy" locale="en"/>
24 </tstamp>

25 <mkdir dir="doc"/>

26 <javadoc sourcepath="src" destdir="doc"” windowtitle="Thesis Generator"s
27 <header>Thesis Generator</header:

28 <footer=Javadocs compiled ${timestamp}s</footers>

29 <fileset dir="src/" includes="**/* java" />

30 </javadoc>

31 </target>

32 <target name="test" depends="compile">

33 <mkdir dir="report"/>

34 <junit printsummary="yes" haltonfailure="no">

35 <classpath location="Tib/junit-4.12.jar" />

36 <classpath location="Tib/hamcrest-core-1.3.jar" />

37 <classpath location="build/classes"” />

38 <classpath location="build/test/classes" />

10 <formatter type="xml" />
40 <formatter type="plain" />
41 <batchtest fork="yes" todir="report"»>
42 <fileset dir="test">
43 <include name="**/*Test.java" />
a4 </fileset>
45 </batchtest>
16 </junit> 'l 85
47 </target>
48 </project>
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Build rendszerek - Ant

NetBeans

» Alapeértelmezetten a NetBeans az Ant-et hasznalja build
rendszerként.

® g build.xml a projekt gyokérkonyvtaraban talalhato.

» hivatkozik a nbproject/build-impl.xml fajlra, amelyet a
NetBeans automatikusan general, ezt ne modositsuk
manualisan

» g build.xml fajlban definialhatunk hook célokat, amelyeket a
NetBeans build folyamata automatikusan meghiv:

® -pre-init, -post-init, -pre-compile, -post-compile, -pre-jar,
-post-jar, -post-clean, stb.
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Build rendszerek - Maven

Funkciok

Szoftverprojekt-menedzsment eszkoz

Projekt forditasa, tesztek futtatasa, fUuggdsegek kezelése,
dokumentacié

Csomagkezelés: fuggdségek automatikus letoltése
A build folyamat deklarativ megadasa
Fix, elore definialt konyvtarstruktura és konvenciok

ElsGsorban Java-hoz, de pluginek segitségével mas programozasi
nyelveket is kezelhet

XML-alapu build fajl
» Alapertelmezett neve: pom.xml

» Hijvatalos weboldal és egy ajanlott oktatdoanyag:
®» hitp://maven.apache.orqg/ Ma e’;-'mr
®» hitps://www.baeldung.com/maven V
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Telepités

» Onallo telepités
» Binarisok letolthet6k a hivatalos weboldalrdl
» Egyszerlden ki kell csomagolni egy tetszbleges helyre

» AMAVEN HOME kOrnyezeti valtozot erre a konyvtarra kell
allitani

» A JAVA HOME kornyezeti valtozonak a JDK telepitési
konyvtarara kell mutatnia

= AMAVEN HOME\bin konyvtarat hozza kell adni a PATH
valtozéhoz

» Telepitées a UNIX package repository-bol
» Altalaban elérhet6
®» Debian/Ubuntu: apt-get install maven

» Gyakran az IDE-kkel egyutt is telepitésre kerdl
(pl. NetBeans, IntelliJ)
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Build rendszerek - Maven
Projekt

= Project Object Model (POM)

» A projekt egyedileg azonositott: a projekt csoportja (group),
artifact azonosito (artifact id) és verzio (version) alapjan. Ezt a
harmat gyakran GAV roviditéssel jelolik.

» A projekt tobb modulra is oszthatd, amelyek onalléan
kezelhetOk
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Build rendszerek - Maven

Project Object Model (pom.xml)

» A Project Object Model (pom.xml) tartalmazza a projekt minden
fontos informacigjat:

®» azonositok: groupld, artifactld, version
= hogyan van build-elve a projekt

®» 3 build eredménye

» tesztesetek

® 3 projekt fuggdseégei
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Build rendszerek - Maven

Project Object Model (pom.xml)

» A pom.xml fajl gyokéreleme egyben project elemiis.

» A project elemen belul kotelez6en megadando elemek:
®» nodelVersion: a POM specifikacio verzidja

®» groupld: a projektet Iétrehozd cég vagy csoport egyedi
azonositoja, Java package névvalasztasi szabalyok szerint.
Ez azt jelenti, hogy forditott tartomanynévvel kezdédik, pl.
hu.elte.inf

®» artifactId: a projekt egyedi neve
®» version: a projekt verzioja

® packaging: a csomagolas tipusa (alapértelmezett: jar,
egyeb lehetdseégek: pom, maven-plugin, ejb, war, ear, rar, par)
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Build rendszerek - Maven
Project Object Model (pom.xml)

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<groupIld>com.mycompany.software</groupIlId>
<artifactId>app</artifactId>
<version>1.0-SNAPSHOT</version>

<packaging>jar</packaging>

</project>
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Konyvtarstruktura

» Egy Maven projekt konyvtarstrukturaja el6irt konvenciokon alapul.

» Az alapértelmezett konyvtarelrendezés feluldefinialhato
projektleirékkal, de ez nem gyakori €és nem javasolt.

my-app
| -- pom.xml
‘== 8YC
|-— main
| |=-=- java
| | ‘—— com
| | ‘== mycompany
| | ‘—-— app
| | ‘=- App.Jjava
| ‘—— resources
| ‘== META-INF
| |-- application.properties
‘== test
|-- java
| ‘== com
| ‘== mycompany
| ‘== app
| ‘—— AppTest.java
‘== resources
‘—-— test.properties
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Build rendszerek - Maven

Konyvtarstruktura feluldefinialasa

<project>

<build>
<directory>target</directory>
<outputDirectory>classes</outputDirectory>
<finalName>${project.artifactId}-${project.version}</finalName>
<testOutputDirectory>test-classes</testOutputDirectory>
<sourceDirectory>src/main/java</sourceDirectory>
<scriptSourceDirectory>src/main/scripts
</scriptSourceDirectory>

<testSourceDirectory>/src/test/java</testSourceDirectory>

</build>

</project>
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Eletciklus fazisok

» A Maven build rendszer egy meghatarozott eletciklust (/ifecycle)
kovet, amely kulonb6z6 fazisokbal all. A legfontosabb fazisok
az alapértelmezett életciklusban:

» validate: ellenérzi, hogy a projekt helyesen van-e definialva
és minden szukséges informacio elérhet6-e
» compile: leforditja a projekt forraskodjat

» test: teszteli a leforditott kddot egy megfeleld
egysegtesztelési keretrendszerrel. Ezek a tesztek nem
igényelhetik a kdd csomagolasat vagy kihelyezését

®» package: becsomagolja a leforditott kddot egy terjeszthetd
formatumba, pl. JAR

» jntegration-test: szlkség esetén feldolgozza és kihelyezi a
csomagot egy tesztelési kornyezetbe, ahol tovabbi
integracios tesztek futtathatok
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Eletciklus fazisok

» verify: ellendrzeések lefuttatasa, hogy a csomag ervéenyes
eés megfelel a minGségi kritériumoknak

» jnstall: a csomag telepitése a helyi taroléba, hogy mas
helyi projektek flgg6ségkent felhasznalhassak

» deploy: integracios vagy kiadasi kornyezetben tortenik, a
végsO csomagot atmasolja a tavoli taroléba, hogy mas
fejlesztOk és projektek is hozzaférhessenek

®» Tovabbi részletek:
http://maven.apache.org/quides/introduction/introduction-to-the-
lifecycle.html

®» Parancssor: mvn install

» Az install fazisig hajtja végre a fazisokat az alapértelmezett
életciklusban, de a deploy fazist nem tartalmazza.
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Build rendszerek - Maven

Eletciklus fazisok

» Az alapéertelmezett életciklus mellett Iéteznek mas életciklusok
is, példaul a clean életciklus, amely a korabban leforditott
binarisok eltavolitasara szolgal egy projektbdl.

®» Ennek az életciklusnak 3 fazisa van:
pre-clean, clean, post-clean.

® Parancssor: mvn clean install

» \/egrehajtja a clean, majd az install fazist, valamint az
osszes azt megel6z6 fazist.

® \/egsO soron ez eltavolitja és ujraépiti az 6sszes binarist.
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Build rendszerek - Maven

Célok (goals)

» A forditasi fazisok egy vagy tobb célbdl (goal) allnak

» A cél egy olyan feladat, amely a projekt forditasahoz vagy
kezelésehez kapcsolodik

» A ceélok sorrendjét a fazis kotése (binding) hatarozza meg
» Sok fazis csak egy célt tartalmaz

®» Példaul a compile fazis a compiler:compile célt
tartalmazza

» Nemcsak fazisokat, hanem célokat is megadhatunk a Maven
parancsban, igy csak az adott cél kerul véegrehajtarsra az el6z6
fazisok és celjaik nélkul.

®» Peldaul: mvn compiler:compile

®» Egyedi fazisok és célok is definialhatdok (a pom.xml fajlban)
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Taroldk (repositories)

» Egy tarold a build eredményeit (artifacts) és a fuggdsegeket
tartalmazza.

» Az alapértelmezett helyi tarol6 a fejleszté home konyvtaraban
talalhato:
~/.m2/repository

» Ha eqgy artifact elérhet6 a helyi taroldoban, a Maven azt hasznalja.

» FEllenkez0 esetben a kozponti tarolobal tolti le, majd eltarolja a
helyi taroloban.

» Az elsd build soran a hal6zati forgalom és a build id6
jelentésen megndhet.

» Az alapértelmezett kozponti tarolé a Maven Central:
https://repo.maven.apache.org

» A Maven beallithatd, hogy mely tarolokat és mirror-okat
hasznaljon a ~/.m2/settings.xml fajlban.

» \/allalatok gyakran sajat bels6 kozponti tarolokat
uzemeltetnek.
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Build folyamat eredménye

» A forditas soran létrejon a target konyvtar, amely a forditas
soran ujonnan generalt fajlokat tartalmazza

» output, pl.: my-app-1.0-SNAPSHOT jar

» classes konyvtar: a forditas soran létrejott osztalyfajlok
(class files), de a tesztosztalyok nélkdl

» fest-classes: teszt forrasokbdl keszult osztalyok
® maven-archiver/pom.properties: a projekt GAV azonositojat
leird fajl

® surefire-reports: a tesztelési jelentések
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Build rendszerek - Maven

Projekt hierarchiak

» A Maven tamogatja az almodulos projekteket:

<project ...>

<modelVersion>4.0.0</modelVersion>

<groupIld>com.mycompany.app</groupld>

<artifactId>parent-app</artifactId>

<version>1.0-SNAPSHOT</version>

<packaging>pom</packaging>

<!-- subprojects -->

<modules>
<module>first-child-app</module>
<module>second-child-app</module>

</modules>

</project>
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Build rendszerek - Maven

Projekt hierarchiak

» Az almodul projektek szintén hivatkoznak a szul6jukre:
<project ...>
<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>com.mycompany.app</groupld>
<artifactId>parent-app</artifactId>
<version>1.0-SNAPSHOT</version>
</parent>
<groupld>com.mycompany.app</groupld>
<artifactId>first-child-app</artifactId>
<version>1.0-SNAPSHOT</version>

<packaging>war</packaging>

</project>
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Pluginek

» A Maven alapfunkcioi korlatozottak, de a Maven egy bévithet6
(pluginable) keretrendszer.

®» Szamos kulonboz6é plugin elérhet6
» példaul: C++, LaTeX, ant build, javadoc stb.

» A hivatalos pluginek listaja:
https://maven.apache.org/plugins/

» | éteznek harmadik féltél szarmazo pluginek is, és sajat
pluginok is készithetoek
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Plugin példa: Javadoc

<project ...>
<build>

<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupId>
<artifactId>maven-javadoc-plugin</artifactId>
<version>3.2.0</version>

<configuration>

</configuration>
</plugin>
</plugins>
</build>

</project>
» Dokumentacio generalasa: mvn javadoc:javadoc vagy mvn:site 204
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Fuggoségek

» Azokat a kulsé konyvtarakat, amelyeket a projekt hasznal, fugg6ségeknek
nevezzuk (dependencies).

» A Maven fuggdségkezelési funkcidja biztositja a konyvtarak automatikus
letoltését egy kozponti tarolobal.

<project ...>
<dependencies>
<dependency>
<groupId>junit</groupIld>
<artifactId>junit</artifactId>
<version>4.13</version>
<scope>test</scope>
</dependency>
</dependencies>
</project>
®» A GAV egyertelmien azonositja a szukséges artifactot
®» A scope hatarozza meg, hogyan hasznaljuk a fugg6séget
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Build rendszerek - Maven

A fuggoségek scope-jai

» A |legfontosabb scope tipusok:

» compile: Alapértelmezett, ha nincs megadva. A forditashoz
szukseéges fuggbsegek.

» runtime: Futasidoben szikseéges fluggdségek, de a forditas
soran nem szukségesek.

» test: Csak teszteléshez szukséges fuggdsegek, nem részei
az eles alkalmazasnak.
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Fuggoségek keresése

» A Maven Central taroloban elérhet6 konyvtarak bongeészhetok
és kereshetok:

Uj alapértelmezett URL és felUlet:

®» https://central.sonatype.com/ https://central.sonatype.com/

Osonatype | maven central repository Search APl Doc elp (2 Browse Tl

junit o= -

& Used in 417426 components

Hogyan hasznaljuk

pkg:maven/junit/junit@4.13.2 ‘ L] |
Overview Versions Dependents Dependencies
Overview
Description ) sonatype
~

JUnit is a unit testing framewaork for Java, created by Erich Gamma and Kent Beck.

Cache, publish, and
distribute components with

Apache M ( . |
Snippets [Lapache maven | ‘ ¥ Copy to clipboard ‘ your teams
Share and manage components, binaries,
and build artifacts with your own private and
<dependency> public hosted repositories using the world's
<groupIld>junit</groupId> #1 repository manager.

<artifactId>junit</artifactId>

<version>4.13.2</version> Try Nexus Repository Pro Free 2
< /dependency>
isszaj S
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Teljes pom.xml fajl a ThesisGenerator alkalmazashoz

1<7xml version="1.0" encoding="UTF-8"7>

2<project xmins="http://maven.apache.org/pPoM/4.0.0"

3 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

4 xsi:schemaLocation="http://maven.apache.org/PoM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
5 <modeTversion>4.0.0</modelVversion>

6 <groupId>hu.elte.inf</groupId>

7 <artifactId>thesis-generator</artifactId>

8 <version>1.0-SNAPSHOT</version>

9 <packaging>jar</packaging>

10 <properties>

11 <project.build. sourceEncoding>UTF-8</project.build.sourceEncoding>

12 <maven.compiler.source>15</maven.compiler.source>

13 <maven.compiler.target>15</maven.compiler.target>

14 <maven-jar-plugin.version>3.2.0</maven-jar-plugin.version>

15 <maven-project-info-reports-plugin.version>3.0.0</maven-project-info-reports-plugin.version>
16 <maven-javadoc-plugin.version>3.2.0</maven-javadoc-plugin.version>

17 <junit.version>4.13.2</junit.version>

18 </properties>

19 <build>

20 <sourceDirectory>src</sourceDirectory>

21 <testSourceDirectory>test</testSourceDirectory>

22 <plugins>

23 <pluginy

24 <groupId>org.apache.maven.plugins</groupId>

25 <artifactId>maven-jar-plugin</artifactId>

26 <version>${maven-jar-plugin.version}</version>

27 <configuration>

28 <archive>

29 <manifest>

30 <addClasspath>true</addcClasspath>

31 <mainClass>thesisGenerator.ThesisGenerator</mainclass>
32 </manifest>

33 </archive>

34 </configuration>

35 </plugin>

36 </plugins>

37 </build> 2()63
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Teljes pom.xml fajl a ThesisGenerator alkalmazashoz

38 <reporting>

39 <plugins>

40 <plugin>

41 <groupId>org.apache.maven.plugins</groupId>

42 <artifactId>maven-project-info-reports-plugin</artifactId>

43 <version>${maven-project-info-reports-plugin.version}</version>
44 </plugin>

45 <plugin>

46 <groupId>org.apache.maven.plugins</groupId>

47 <artifactId>maven-javadoc-plugin</artifactId>

48 <version>${maven-javadoc-plugin.version}</version>

49 <configuration>

50 <doctitle>My API for ${project.name} ${project.version}</doctitle>
51 <windowtitle>My API for ${project.name} ${project.version}</windowtitle>
52 <show>public</show>

53 </configuration>

54 </plugin>

55 </plugins>

56 </reporting>

57 <dependencies>

58 <dependency>

59 <groupId>junit</groupId>

60 <artifactId>junit</artifactId>

61 <version>${junit.version}</version>

62 <scope>test</scope>

63 </dependency>

64 </dependencies>

65 </project>
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Build rendszerek - Gradle

Funkciok

Egyre nepszerlbb build automatizacios rendszer [1] [2]
Célja az Ant és a Maven legjobb koncepcidinak egyesitése
Tamogatja az inkrementalis buildeket

» Jelentds teljesitménynovekedést nyujt nagyobb vallalati
projektek esetén

Konfiguracio XML helyett Groovy vagy Kotlin-alapu domain
specifikus nyelvvel (DSL)

Hivatalos weboldal: https://gradle.org/

Oktatéanyag:
https://docs.gradle.org/current/userquide/getting started eng.html

[1] https://www.baeldung.com/java-in-2019

[2] https://www.jetbrains.com/lp/devecosystem-2023/java/
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Build rendszerek - Gradle
build.gradle

» A Gradle-ben a build rendszer a build.gradle fajlban van
definialva Groovy nyelven.

» Kotlin hasznalata esetén: build.gradle.kts

» Alapértelmezett hasznalathoz a konvencio szerint
elnevezes hasznalatat kovessuk.

®» Hogyan hozzunk létre build.gradle fajlt?

1. irhatjuk kézzel a nullarol
2. Agradle init paranccsal automatikusan

3. Hasznalhatjuk preferalt IDE-nket a generalasara
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Feladatok (tasks)

» A Gradle-ben a buildek egy vagy tobb projektbdl allnak, es
minden projekt egy vagy tobb feladatbal (task) all.

» Egy fask egyetlen miveletet végez, pl. osztalyok forditasa,
archivumok létrehozasa vagy publikalasa.

» Egyszer( task definicio:

task hello {
doLast {
println "Hello World"

}
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Build rendszerek - Gradle

Viselkedés hozzaadasa meglévo taskokhoz

» Meglévo taskok kiegészithetOk tovabbi mlveletekkel,
prefixalassal vagy suffixalassal.

task hello {
doLast {
println "Hello World"

}
}

hello.doFirst {
println "First Line"

}

hello.dolLast {
println "Last Line"

}
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Build rendszerek - Gradle
Task fuggoségek

» FUgglsegi kapcsolat definialhato taskok kozott a dependsOn
argumentummal:

task init {
doLast {

}
}

task compile (dependsOn: 1init) {
doLast {

}
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Pluginek

» A meglevo taskok listazhatok a gradle tasks paranccsal.

» A build rendszer konfiguracidjanak egyszerusitésére a Gradle
szamos beépitett plugint kinal, amelyek eldre definialt taskokat
tartalmaznak.

» A java plugin hasznalataval elérnetové valnak taskok
altalanos Java-alapu alkalmazasok forditasara,
tesztelésere, csomagolasara.

plugins {
id "java"

}

®» Nehany parancs: gradle assemble, gradle build,
gradle jar, gradle test, gradle clean
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Pluginek

» Az application plugin (amely a java plugint is magaba
foglalja) lehetbveé teszi futtathato build letrehozasat.

plugins {
id "application"

}

» A manifest belepési pontjat meg meg kell adni:

application {
mainClass = "project.MainClass"
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Build rendszerek - Gradle
Fuggoségek

» A Gradle rugalmas fuggdsegkezel6 rendszert tamogat.

» Sok konvenciot és megoldast atvett a Maven-bdl, példaul a
Maven Central hasznalatanak lehet6ségét a fuggdsegek
forrasakent.

repositories {
mavenCentral ()

}

» A fuggbségeket kulonboz6 konfiguraciokba csoportositjuk, pl.
implementation, testImplementation vagy

runtimeOnly, amelyek egymast is bovithetik.

dependencies {
testImplementation "junit:junit:4.13.2"

}
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Build rendszerek - Gradle

Teljes build.gradle fajl a ThesisGenerator alkalmazashoz

1. plugins {

2. /7 Apply the application plugin. Implies the java plugin.
3. id "application’

a.

E. application {

6. // Define the main class for the application.

7. mainClass = 'thesisGenerator.ThesisGenerator'

8.

9. repositories |
1e. // Use the Maven Central Repeository for dependencies.
11. mavenCentral(
12.
13. dependencies |
14, /S Use JUnit test framework.
15. testImplementation "junit:junit:4.13.2°
16.
17. // Set source directories. Advised to use the conventional directory layout in general.
18. sourceSets
19. main.java.srcDirs = ['src']
20. test.java.srcDirs = [ "test']
21.
22. // Set build directory.
23. project.buildDir = 'build-gradle’
24,
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Gradle Wrapper

» Projekt |étrehozasakor hozzaadhato a Gradle Wrapper (gradlew).
(Vagy késbbb a gradle wrapper paranccsal.)

» A Gradle Wrapper egy script, amely egy adott verzioju Gradle-t
indit el, szukség esetén letolti azt.

» A Gradle build-ek futtatasanak ajanlott modja a Gradle Wrapper
hasznalata. El6nyei:

» A projekt Iétrehozasa utan nem kell manualisan Gradle-t
telepiteni a fejlesztékornyezetbe.

» A projekt fejlesztéi (és Cl rendszerek) kozott rogzitett Gradle
verziot biztosit.

» A projekt egyszerien frissithetd Uj Gradle verziora a Wrapper
definici6 modositasaval.
» \/erziokezelés: a gradlew Bash es Batch script, valamint a

gradle konyvtar legyenek verziokezelve, a letoltott binarisokat
tartalmazo . gradle konyvtar viszont ne.
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» A NetBeans tamogatja az Ant, Maven és Gradle projekteket is.

L) New Project

Steps

Choose Project

1. Choose Project
2.

Q Fitter:

Categories:

Frojects:

b)) Java with Gradle
EI,J Java with Ant
5 J o JavaRX

,J Java Web

IJ Java Enterprise
: /. MetBeans Modules
- [J, HTMLSJavascript
--,J Samples

@ Java Application
M3 Java Frontend Application
@ Web Application
% EJB Module
ﬁ Enterprise Application
% Enterprise Application Client
> 0SGiBundle
% MNetBeans Module
% MetBeans Application
+ Payara Micro Application
@ FXML JavaFx Maven Archetype (Gluon)
@ Simple JavaFx Maven Archetype (Gluon)

Description:

Java!

A simple Java SE application using Maven. You are recommended to begin here, f you are new to

< Back Cancel

Help
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» Az Intellid IDEA szoros integraciot kinal Maven és Gradle projektekhez.

New Project X

= Java Project SDK: | " 1.8 (java version "1.8.0_.
Java Enterprise

[ Create from archetype

% JBoss
f@ J2ME <:bamboo-plugin-archetype
R Clouds 3 fonﬂuenvte—plugin-ar:hetype
<;jira-plugin-archetype
# Spring ypes:;jpa-maven-archetype
= Java FX cc:jbosscc-seam-archetype
Android

data-app 1) -
netliftweb:lift-archetype- New PFOJE!CT X

etliftweb:lift-archetype-§

Intelli) Platform Plugin

#g Spring Initializr

Groupld | hu.elte.inf

Gradle Artifactld | thesis-generatori
& Groo
i Version  1.0-SNAPSHOT Inherit

Application Forge

archety

Static Web

n:cocoof -
F Flash n:cocoon-22-archetype-block-plain
K Koti n:cocoon-22-archetype-webapp
otlin

aven.arche <:maven-archetype-j2ee-simple
& Empty Project <:maven-archetype-marmalade-mojo
s:maven-archetype-mojo
s:maven-archetype-portlet
s:maven-archetype-profiles
s:maven-archetype-quickstart
s:maven-archetype-site
s:maven-archetype-site-simple
s:maven-archetype-webapp
s:softeu-archetype-jsf
s:softeu-archetype-seam

¥V V¥V VIV VVVVVVVVVVVVVVVVVVVVVVYVYVY

Next Cancel Help

» Ant build fajl generalasa is tamogatott: Build -> Generate Ant Build 221
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Folytonos integracio és kiadas

Folyamatos integracio

» A folytonos integracio (continuous integration, Cl) egy olyan
gyakorlati modszer, amely lehetdve teszi a programkodok
ellenérzésenek es tesztelésének felgyorsitasat

» celja a lehetseges hibak, integracios problemak azonnali,
automatizalt kiszlrése, visszajelzeés a fejlesztonek

®» 3 programkodok verzidkezelO rendszer segitségével egy
kozponti tarhelyre kerulnek, naponta tobbszor

® 3 tarhely tartalma minden maédositast kovetéen
automatikusan forditasra kerul (build automation), a
forditassal pedig a lekodolt tesztek is végrehajtodnak

® a7z igy ellen6rzott kodot tovabbi tesztelés kovetheti
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Folytonos integracio és kiadas

Folyamatos teljesités

» Az agilis szoftverfejlesztés (agile software development) célja a
gyors alkalmazasfejlesztés megvalositasa, inkrementalis
alapon

® 3 szoftver folyamatos fejlesztés és kiadas alatt all
(continuous delivery), a sebesseég allando, a valtoztatasok
minden lépésben beépithetbek (welcome changes)

®» 3 mUkodd szoftver az elérehaladas mérbeszkoze, elétérben
az egyszerlség, ugyanakkor folyamatos odafigyelés a
megfeleld tervezésre, optimalizaciora

» 3 fejlesztést altalaban onszervezb, kis csapatok vegzik,
megosztott felel6sséggel, folytonos interakcioval, gyors
visszajelzeésekkel

» 3 folyamatos kiadasok automatizalhatok, ekkor continuous
deployment-r6l beszelunk
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Folyamatos integracio és teljesités

% verziokoveto automatikus
forditas
fejlelszt('i I I
| | |
| | |
| beto] | |
| etolt > | |
|
|
értesit |
sikertelen forditas
betolt > |
|
értesit >JI_

sikeres kihelyezés

fordit

Folytonos integracio és kiadas

automatikus
tesztelés

kihelyezés

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
—L

; tesztel
L]

tovabbit
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Folytonos integracio és kiadas
Feladatok

» A folyamatos integracio €s teljesités lepéseit egymasra epuld
feladatok (jobs) lancolatakent (pipelines) definialhatjuk

Build Test Staging Production
@ build @ test1 @ auto-deploy-ma @ deploy to produ
(@) test2

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint

Status Pipeline Commit Stages

#6453892by @ agd:j;;‘:fa durability to Alex I® @ ] n
#6453883by @ ;Em:iﬁj: \E:lfcontent I® I® 2 [:n[ljr?ulzs ago il

#6453817by @ ;96[?:‘3:;2&0 Expert I® I® 2[:11?1?:5 ago il e

#6453004by & gecljsj:l:index.html.md I® I® gszr?ﬁ:jes ago - 226
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Folytonos integracio és kiadas
GitLab Runners

» A GitLab rendelkezik integralt, sajat megoldassal a folyamatos
integracio es teljesités tamogatasara
» 3 feladatokat (jobs) a GitLab szervertdl fuggetlen un.
GitLab Runner példanyok hajtjak végre
» Shell, SSH, VirtualBox, Docker, Kubernetes, stb.

® a runnerek egyedileg konfiguralhatoak, lehetnek
megosztottak vagy projekthez rendeltek

N

GITLAB SERVER
1 GitLab process

RUNNER SERVER YOUR LAPTOP

8..n Runner process @..n Runner process
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» A folyamatos integraciot egy izolalt, reprodukalhato !
kornyezetben érdemes végezni docker

» A Docker napjainkban a legelterjedtebb container framework

Folytonos integracio és kiadas

Docker

® 3 container hasonlit a virtualis gépekhez (VM) olyan
tekintetben, hogy egy teljesen elkulonitett, virtualizalt
kornyezett biztosit, amelynek a gazdaszamitogep
szolgaltat er6forrasokat

» g f6 kUlonbség a containerek és a virtualis gépek kozatt,
hogy minden container osztozik a gazda kerneljén a tobbi
containerrel, a virtualizalt hardver és az OS nem része,
csupan az alkalmazasunkhoz kot6d6 konyvtarak,
binarisok és a felhasznaloi terulet

® 3 containerek ezaltal nagysagrendekkel kisebb
overheaddel birnak a VM-ekhez kepest, igy konnyebb
sulyu megoldast nyujtanak a virtualizaciora
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Virtualis gépek és containerek

&
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Virtual Machine | | Virtual Machine

Virtual Machine

Guest Guest Guest
Operating Operating Operating
System System System

Infrastructure

J .

Containerized Applications

Host Operating System

Infrastructure

Forras: docker.com

® g container frameworkok lehetdséget adnak hordozhaté
alkalmazasok létrehozasara és menedzselésére

®» az alkalmazasok modularizalhatoak és skalazhatoak, a
komponensek kulon containerben futhatnak
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Folytonos integracio és kiadas
GitLab CI/CD

» A folyamatos integracio konfiguracidjata .gitlab-ci.yml fajl
tartalmazza, YAML formatumban

» a YAML (YAML Ain't Markup Language) egy emberi
szemmel konnye(bbe)n olvashato strukturalt leiré nyelv

» hitps://yvaml.org/spec/1.2.2/

» A GitLab webes feluletén elérhet6 egy CI Lint funkcio a
formatum validalasara bekuldés el6tt

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint >

Status Pipeline Commit Stages

#6453892by @ agd:dgnjz::}a durability to Alex I® @ ] n
#6453883by @ ;dgFfiﬁj::contem I® I® 3[:11?1]125 ago il
#6453817by @ ;96[?::\;86&0 Expert I® I® g?ﬂ?r?ui:s ago il e
< Bc7954e5

& 00:08:33
@ passed #6453004by £ Iatest (W (v A
b - £ Update index.html.md I\) I\) 59 minutes ago 230
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Folytonos integracio és kiadas
YAML szintaxis

» P¢lda YAML kod:
name: Gipsz Jakab # kulcs-érték parok
age: 42
details: # beagyazott kollekciéd
givenname: Jakab
familyname: Gipsz
birthyear: 1978
languages: # értékek listaja (tomb)
- Hungarian
- English
— German
# tobb soros szoveg
intro multi: |
multiple line
introduction
intro single: >
single line
introduction
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Folytonos integracio és kiadas
GitLab CI/CD: jobs

» A .gitlab-ci.yml fajlban feladatokat (jobs) definialhatunk,

amelyekben megadhatjuk milyen utasitasokat kell
végrehajtaniuk (script).

» PJ:

build program:
script:
— apt—-get update —-gg
— apt-get install -ygqg build-essential
- make
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Folytonos integracio és kiadas
GitLab CI/CD: multiple jobs

» Tobb feladat is definialhato, tovabba megadhato egy globalis
before script elemis, amelyet minden job elott vegre kell

hajtani. (Feluldefinialhato az egyes feladatokban.)

before script:
— apt—get update —gg
- apt-get install -ygqg build-essential cmake

build program:
script:
— mkdir build && cd build
— cmake
- make install

test program:
script:
— mkdir build && cd build
— cmake
— make test
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Folytonos integracio és kiadas
GitLab CI/CD: stages

» A folyamatos integracio feladatait egymast kovet6 szakaszokra
(stages) oszthatjuk

® alapertelmezetten 3 stage van: build, test, deploy
» o7 tetszBlegesen feluldefinialhatjuk

stages:
— ek
- build

» Egy stage feladatai egymastol fliggetlenul parhuzamositva
végrehajthatéak (tobb runner bevonasaval)

® 3 stagek egymasra épulnek, amennyiben egy stage
valamely feladata hibaval zarul, a ra épul6 stagek nem
kerulnek vegrehajtasra
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Folytonos integracio és kiadas
GitLab CI/CD: stages

» A folyamat stagekre osztasa:

before script:
— apt-get update —-gg
- apt-get install -ygg build-essential cmake

build program:
stage: build
script:
— mkdir build && cd build
— cmake
— make 1install

test program:
stage: test
script:
- mkdir build && cd build
- cmake
— make test

235




ELTE|IK

INFORMATIKAI KAR

Folytonos integracio és kiadas
GitLab CI/CD: artifacts

» A Cl feladatok réeszekent elballitott binaris vagy egyéb
allomanyokat megoérizhetjuk (artifact)

pdf:
script:
- pdftex paper.tex
artifacts:
paths:
- paper.pdf
expire 1in: 1 month
Job artifacts
» Az artifactok a GitLab webes The artifacts will be removed in 6 days
felUletérdl konnyen letolthetéek Keep  Download  Browse
Job details

Duration: 5 minutes 4 seconds
Finished: about 5 hours ago
Runner: #44028

Raw Erase 236




ELTE|IK

INFORMATIKAI KAR

Folytonos integracio és kiadas
GitLab CI/CD: artifacts

» Artifactok definialasa:

before script:
- apt—-get update —gg
- apt-get install -ygg build-essential cmake

build program:

stage: build

script:
— mkdir build && cd build
- cmake .. —-DCMAKE INSTALL PREFIX=../install
- make 1nstall

artifacts:
paths:

- install/

expire in: 1 week
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Folytonos integracio és kiadas
GitLab CI/CD: dependencies

» Az egymastol fuggd programok (modulok) ellendrzése konnyen
redundans végrehajtashoz vezethet:

before script:

build program:
stage: build
script:
— mkdir build && cd build
- Ccmake
- make

test program:
stage: test
script:
— mkdir build && cd build
- cmake
- make
— make test
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Folytonos integracio és kiadas
GitLab CI/CD: dependencies

» Artifactok atadasa jobok kozott:

before script:

build program:

stage: build

script:
— mkdir build && cd build
— Ccmake
- make

artifacts:
paths:

- build/

test program: # fiugg a build kimenetétdl
stage: test
script:
- cd build
— make test
dependencies:
- build program
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Folytonos integracio és kiadas
Docker images

» Docker container alapu GitLab Runner esetén megadhatjuk
melyik Docker image-b6l kivanunk kiindulni:

image: ubuftu:22.04 /magenev
w fagn
» Docker image-t egy Docker rgglstrybol kérhetunk:

» Alapértelmezetten a publikus Docker Hub-ot hasznaljuk,
ahova sajat image is feltolthetd: https://hub.docker.com/

» Hasznalhato privat Docker registry is (pl. vallalati kornyezet)
image: mycompany.com:5000/custom:latest

» Ha nem adjuk meg, akkor a runner konfiguracioja adja meg a
hasznalando image-t

®» 3 szofttech.inf.elte.hu runnerjei az ubuntu:22.04 imagere
vannak konfiguralva

» A \Windows runnerekhez az alapértelmezett image:
mcr.microsoft.com/windows/servercore:1809
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Folytonos integracio és kiadas
Docker Hub

v dockerhub Explore Repositories Organizations Q, ubuntu

Explore / Official Images / ubuntu

- Y .
. ubuntu @ Docker Official Image - # 1B+ - ¥y 10K+ docker pull ubuntu m

l Ubuntu is a Debian-based Linux operating system based on free software.

Overview Tags

Recent Tags

Quick reference

rolling noble-20240225 noble

mantic-20240216 mantic  latest

« Maintained by:
jammy-20240227 jammy focal-20240216 focal

Canonical

« Where to get help:
the Docker Community Slack, Server Fault, Unix & Linux, or Stack Overflow

About Official Images

Supported tags and respective Dockerfile links Docker Official Images are a curated set of

Docker open source and drop-in solution

. 20.84, focal-28248216, focal repositories.

Why Official Images?

These images have clear documentation,
promote best practices, and are designed for
the most common use cases.

» 22.84, jammy-28248227 , jammy , latest

« 23.18, mantic-28248216 , mantic , rolling

« 24.84, noble-28248225, noble , devel
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Folytonos integracio és kiadas
GitLab CI/CD

» Tovabbi lehetéségek (teljesseg igenye nélkul):

®»only, except: Cljobok végrehajtasanak feltetelhez
kotése (példaul csak a master branch-en futtatni)

» yhen: Cl jobok végrehajtasanak feltételhez kotése
(manualis vs. automatikus veégrehaijtas)

deploy program:
stage: deploy
script:
only:
- master
when: manual
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Folytonos integracio és kiadas
GitLab CI/CD

®» rules: feltételes végrehajtas haladobb konfiguracioja
(only €s except szabalyokhoz képest)

®monly, except kulcsszavak mar elavultak
(deprecated), ujabb fejlesztéseket mar nem kapnak

®pl. végrehajtas kizarolag a master fejlesztési agon:

rules:
- 1f: SCI COMMIT BRANCH == "master"
®»pl. végrehajtas csak a Dockerfile valtozasa esetén:
rules:
— changes:
- Dockerfile

®»czen kondiciok tetsz6legesen kombinalhatoak is
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Folytonos integracio és kiadas
GitLab CI/CD

® variables: valtozok definialasa.

A futtatdé kornyezetre szamos valtozé mar el6re definialt:
https://docs.qitlab.com/ee/ci/variables/

®» scrvices: szolgaltatasok (pl. adatbazis motor) kulon
Docker containerben futtatasa (docker-compose)

services:
- mysqgl:latest
variables:
MYSQL DATABASE: my db
MYSQL USER: my user
MYSQL PASSWORD: very secret password

® a3 hosztnév mysqgl lesz (alias opcioval megadhato
mas)
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Folytonos integracio és kiadas
GitLab CI/CD

®» cache: fajlok, konyvtarak (tipikusan fuggdsegek)
megorzese Cl jobok és pipelineok kozott
»pl.:
cache:
paths:
- vendor/

®» 3 cache kiurithetd manualisan:

All 13 Pending 0 Running 0 Finished 13 Branches  Tags Run Pipeline Clear runner caches Cl Lint

Status Pipeline Commit Stages

#16189953 by & Y master < 0e5852e6 & 00:09:52
 latest | & Update .gitlab-ci.yml @ @ @ @ @ > @~

4 3 days ago

% a week ago

= Y master o 12631789 & 00:06:23
> & - & -
©passed |  #16058118 by & & Update gitiab-ci.ymi ©IOIO) >~ 4

= ¥ feature-branch -o- 1900131 D & 00:09:44
% ( - -
® failed #16055644 by & & Update .gitlab-ci.yml @ @ @ =/ @ > +

#4 a week ago
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Folytonos integracio és kiadas
GitLab CI/CD

» gy kulcs (key) is megadhato, amellyel pl. Cl job-onként
vagy branch-enkent kulon cache hasznalhato.

»P|. egy .NET alkalmazas eseten megadhato a letoltendo6
NuGet csomagok cachelése:
cache:
# Kilon cache jobonként és branchenként
key: "$CI JOB NAME-$CI COMMIT REF SLUG"
paths:
- .nuget/

build program:
script:
# A projekt gydkerébe, a .nuget
# konyvtarba toltjik le fliggbségeket.
- dotnet restore --packages .nuget
- dotnet build --no-restore
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GitLab CI/CD: terminals

» A folyamatos integracio feladatainak végrehajtasat egy online
terminal ablakon keresztul kovethetjuk a GitLab webes feluleten

Job #1394 triggered just now by Administrator

Running with gitlab-runner 11.3.0~beta.694.gf4a3dadf (f4a3dadf)
on shell-runner d8b80d51

Using Shell executor...

Running on Steves-MBP-2...

Fetching changes...

HEAD is now at laeb472 Update .gitlab-ci.yml

Checking out laeb4725 as master...

Skipping Git submodules setup

$ sleep 15

$ echo "Done"

Done

Terminal is connected, will time out in 30m@s...
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Folytonos integracio és kiadas
GitLab CI/CD: példa projektek

» Amdbba C++/Qt implementacidval:
https://szofttech.inf.elte.hu/mate/tictactoe-qt

limage: ubuntu:20.04

2

3stages:
4 - build
5 - test
6

7before_script:
8 - apt-get update -yqq

9 - apt-get install -yqq build-essential cmake
10 - apt-get install -yqq gt5-default

11

12# Build

13 build_game:|
14 stage: build

15 script:

16 - c¢d TicTacToeGame
17 - gmake

18 - make

19

20# Test

21test_model:

22 stage: test

23 script:

24 - cd TicTacToeTest
25 - gmake

26 - make 248
27 - make check
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Folytonos integracio és kiadas
GitLab CI/CD: példa projektek

» AmoOba C#/.NET implementacioval:
https://szofttech.inf.elte.hu/mate/tictactoe-dotnet

limage: mcr.microsoft.com/dotnet/sdk:6.0

2

3 stages:

4 - build

5 - test

6

7before_script:

8 - dothet --version

9

10# Build

11build_model:|

12 stage: build

13 script:

14 - dotnet build TicTacToeGame.Model.Basic

15 - dotnet build TicTacToeGame.Persistence.Text
16 - dotnet build TicTacToeGame.Persistence.Binary
17

18 build_view:

19 stage: build

20 1image: mcr.microsoft.com/dotnet/sdk:6.0-windowsservercore-1tsc2019
21 tags: [windows]

22 script:

23 - dotnet build TicTacToeGame.sln

24

25# Test

26 test_model:

27 stage: test

28 script:

29 - dotnet test TicTacToeGame.Test 249
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Folytonos integracio és kiadas

Travis CI

» [Folyamatos integracios szolgaltatas GitHub
projektekhez

» Korabban népszer(, nyilt forraskédu projektekhez Travis Cl
Ingyenesen hasznalhato, de 2021 6t mar nem.

®» hitps://travis-ci.com/

®» Tamogatja a Linux, a Windows és a macOS operacids
rendszereket, tobb el6készitett kornyezettel (image)

» A kornyezetet a hasznalt programozasi nyelvhez
allithatjuk be, az elterjedtebb forditdé eszkdzokkel és
konyvtarakkal

» A Cl konfiguraciét a . travis.yml fajlban adhatjuk meg
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Travis Cl — GitHub integration
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Commits on Apr 16, 2019

Execute tests in Travis Cl B 377ce1p ¢
i meserep committed 5 hours ago X

Commits on Apr 15, 2019

Added Travis Cl to build CodeCompass

E2 | 3f52da6 >
j_ meserep committed a day ago b/ All checks have passed

1 successful check

Commits on Apr 12, 2019

- . e - ba@2caf ¢
/ ¢l Added Travis Cl to build CodeCompass o= F43 Dpassed i

Restart build

Commit 3f52da6

Ran for 19 min 53 sec

Compare Tcc7ecl. . 3f52daé about 17 hours a

g0
Branch ci

£ Maté Cserép
C++

(V=]

View config

Remove log | ‘

Worker information
Build system information

worker_info

system_info

Adding APT Sources apt

251
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Folytonos integracio és kiadas

Travis CI

» Példaul;

os: linux
dist: xenial
language: cpp

stages:
- compile
— el
— deploy

#

Jobs:
include:
- stage: compile
- cd STRAVIS BUILD DIR
- mkdir build && cd build
- cmake
- make
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Folytonos integracio és kiadas
AppVeyor CI

®» [olyamatos integracios szolgaltatas

» |ntegralhato a GitHub, GitLab, BitBucket,
Visual Studio Team Services platformokkal

» Nyilt forraskodu projektekhez ingyenesen hasznalhato

®» https://www.appveyor.com/

®» Tamogatja a Linux, a Windows, a macOS operacios
rendszereket, tobb el6készitett kornyezettel (image)

» Kiemelt .NET és Visual Studio tamogatas

» A Cl konfiguraciét a appveyor. yml fajlban adhatjuk meg

253



https://www.appveyor.com/

ELTE|IK

INFORMATIKAI KAR

Folytonos integracio és kiadas

AppVeyor Cl — webes interfész

Core: Added M-tree (#21). 1.0.38

Péter (committed by Roberto master O 64427e34

Pull request #21 - M tree
Merge branch 'master’ into M_Tree 1.0.37
a 7dda4590 «

a eg ‘S Core: Added Hilbert R-tree (#20). 1.0.36

y Rénai Péter (committed by Roberto master

rrent bullc History
Pull request #21 - M tree

Finished M-Tree 1.0.35
Core: Added M-tree (#21).

a year ago by Rénai Péter master

a year ago by Ronai Péter (committed by Roberto

Giachetta)
Messages Tests Artifacts
Build started

git clone -q --branch=master https://github.com/robertogiachetta/aegis.git C:\projects\aegis

git checkout -qf 64427e34f338989dal19925565681efdb67e46c17

nuget restore src\AEGIS.sln

MSBuild auto-detection: using msbuild version '15.5.180.51428' from 'C:\Program Files (x86)\Microsoft Visual
Studio\2817\Community\MSBuild\15.8\bin" .

Restoring NuGet package NUnit.3.6.1.

Restoring NuGet package Shouldly.2.8.2.

Restoring NuGet package StyleCop.Analyzers.1.0.8.

Restoring NuGet package Castle.Core.4.1.6.

Restoring NuGet package Moq.4.7.63.

Restoring NuGet package NUnit.ConsoleRunner.3.6.1.

Restoring NuGet package OpenCover.4.6.519.

Restoring NuGet package SimpleInjector.4.0.7.

Restoring NuGet package Microsoft.Win32.Primitives.4.3.@.

Restoring NuGet package System.Diagnostics.DiagnosticSource.4.3.0. :25514
Adding package 'Microsoft.Win32.Primitives.4.3.@' to folder 'C:\projects\aegis\src\packages"’

Adding package 'System.Diagnostics.DiagnosticSource.4.3.0' to folder 'C:\projects\aegis\src\packages'

Addad narkages 'Svetam Niagnnetire NiagnnetirSnurra 4 2 A' +n faldar 'C-\nrniarte\asgic\err\narkaoac’
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Folytonos integracio és kiadas
AppVeyor CI

» Pgéldaul:

version: 1.0.{build} # Version format

image: Visual Studio 2017 # Build worker image
platform: Any CPU # Build platform
configuration: Debug # Build Configuration

# Execute script before build
before build:
- dotnet restore src\MyProject.sln

# Execute builild script
build script:
- dotnet build src\MyProject.sln

# Execute test script
test script:

- dotnet test src\MyProject.sln
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Folytonos integracio és kiadas

Jenkins

» Nyilt forraskddu folyamatos integracids szolgaltatas

» |ntegralhat6é a GitHub, GitLab, és egyéb
projektvezetd szolgaltatasokkal

= Nem nyujt hoszting szolgaltatast, de mas
vallalkozasok kinalnak (pl. CloudBees)

» hitps://jenkins.io/
» A Cl konfiguraciot a Jenkinsfile adja meg, példaul:

pipeline {
agent { docker { image 'ubuntu:18.04' } }
stages {
stage ('build') {
steps {
sh 'apt-get install build-essential'
sh 'make'

} 256
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Folytonos integracio és kiadas

GitHub Actions e
» A GitHub viszonylag uj, sajat Cl/CD szolgaltatasa (v){v)
= |ngyenes fidkkal korlatozott mértékig (jelenleg - )

2000 futtatasi perc / ho) ingyenesen hasznalhato,
ez eldbfizetéssel bovithet6

®» hitps://docs.qgithub.com/en/actions

» | inux (Ubuntu), Windows és macOS operacios rendszer alapu
virtualis gepek futtatasat tamogatja, de hasznalhaté Docker

» A virtualis gépek a Microsoft felhdjében (Azure) futnak
» Telepithetd sajat self-hosted GitHub Actions Runner is

» A Cl konfiguraciota .github/workflows/ konyvtarban,
YAML fajlokban adhatjuk meg

» Shell utasitasok mellett magunk vagy masok altal elkészitett
action-Oket is felhasznalhatunk, mint komplex épitd elemek
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Folytonos integracio és kiadas
GitHub Actions

- Commits on Feb 24, 2021
Merge pull request #515 from mcseranfeaarch hnnet
%P 4 - Verified (] 12aa416 'S
s meserep committed 11 days ago All checks have passed
11 successful checks
-0 Commits on Feb 23, 2021
v Build project / build (postgresgl, ubuntu-20.04) (p... Details
Merge pull request #5316 from brunt - -
: Verified 3b716el <>
-ﬁ meserep committed 13 days ago g Build project / build (postgresql, ubuntu-18.04) (p... Details e g ’
i v Build project / build (sqlite3, ubuntu-20.04) (push) Details
- Commits on Feb 22, 2021 e . +
\/ Build project / build (sqlite3, ubuntu-18.04) (push) Details
Finding circular symlinks (and other - ) c2dde33 O
H Ericsson / CodeCompass ®Unwatch v 34 ¢ Unstar 343 % Fork | 60
Code Issues 63 Pull requests 11 () Actions Projects 1 Security Insights Settings
[ 84826d2 O
# { _—
° Merge pull request #515 from mcserep/search_boost Atifacts @) - O Rerun jobs ~
master 2 -0~ 12aa4l6
+ Build project build (postgresql, ubuntu-20.04)
on: push 5 d 11 EEE
~ build (postgresql, ubuntu-20.04) > @ Install GoogleTest
~ build (postgresgl, ubuntu-18.04) > @ Configure CMake
ild (salite3 tu-20.04)
+ build (sglite3, ubuntu-20.04) o e (B ¥ (Tt =]}
+ build (sglite3, ubuntu-18.04) .
Run CMake (SQLite3)
v parse (postgresql. ubuntu-20.04)
Build
v parse (postgresql. ubuntu-18.04)
» Run make - (nproc)
lite3, ubuntu-20.04) Scanning dependencies of target logger
Scanning dependencies of target ldlogger
+ parse (sglite3, ubuntu-18.04) [ 1%] Building C cbject logger/CMakeFiles/logger.dir/src/ldlogger-hooks.c.o
[ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-hooks.c.o
v docker [ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-logger.c.o 258
) [ 2%] Building C object logger/CMakeFiles/logger.dir/src/ldlogger-logger.c.o
7 (=] [ 3%] Building C cbject logger/{MakeFiles/logger.dir/src/ldlogger-tool.c.o
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Folytonos integracio és kiadas
GitHub Actions

» Pgéldaul;

name: Build project
on: [push, pull request]

Jobs:
build:
runs-on: [windows-latest] # wvagy ubuntu-latest
steps:
— uses: actions/checkout@vi4
— name: Setup .NET SDK
uses: actions/setup-dotnet@vi
with:
dotnet-version: '6.0.x'
— name: Restore NuGet packages
run: dotnet restore AEGIS.sln
— name: Build the solution
run: dotnet build AEGIS.sln -c Release
- name: Run unit tests

shell: powershell
run: dotnet test AEGIS.sln 259
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Folytonos integracio és kiadas

Folyamatos integracio

» A folytonos integracio (continuous integration, Cl) egy olyan
gyakorlati modszer, amely lehetdve teszi a programkodok
ellenérzésenek es tesztelésének felgyorsitasat

» celja a lehetseges hibak, integracios problemak azonnali,
automatizalt kiszlrése, visszajelzeés a fejlesztonek

®» 3 programkodok verzidkezelO rendszer segitségével egy
kozponti tarhelyre kerulnek, naponta tobbszor

® 3 tarhely tartalma minden maédositast kovetéen
automatikusan forditasra kerul (build automation), a
forditassal pedig a lekodolt tesztek is végrehajtodnak

® a7z igy ellen6rzott kodot tovabbi tesztelés kovetheti
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Folytonos integracio és kiadas

Folyamatos teljesités

» Az agilis szoftverfejlesztés (agile software development) célja a
gyors alkalmazasfejlesztés megvalositasa, inkrementalis
alapon

® 3 szoftver folyamatos fejlesztés és kiadas alatt all
(continuous delivery), a sebesseég allando, a valtoztatasok
minden lépésben beépithetbek (welcome changes)

®» 3 mUkodd szoftver az elérehaladas mérbeszkoze, elétérben
az egyszerlség, ugyanakkor folyamatos odafigyelés a
megfeleld tervezésre, optimalizaciora

» 3 fejlesztést altalaban onszervezb, kis csapatok vegzik,
megosztott felel6sséggel, folytonos interakcioval, gyors
visszajelzeésekkel

» 3 folyamatos kiadasok automatizalhatok, ekkor continuous
deployment-r6l beszelunk
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Folytonos integracio és kiadas
Feladatok

» A folyamatos integracio €s teljesités lepéseit egymasra epuld
feladatok (jobs) lancolatakent (pipelines) definialhatjuk

Build Test Staging Production
@ build @ test1 @ auto-deploy-ma @ deploy to produ
(@) test2

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint

Status Pipeline Commit Stages

#6453892by @ agd:j;;‘:fa durability to Alex I® @ ] n
#6453883by @ ;Em:iﬁj: \E:lfcontent I® I® 2 [:n[ljr?ulzs ago il

#6453817by @ ;96[?:‘3:;2&0 Expert I® I® 2[:11?1?:5 ago il e

#6453004by & gecljsj:l:index.html.md I® I® gszr?ﬁ:jes ago - 264
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Folytonos integracio és kiadas
GitLab Runners

» A GitLab rendelkezik integralt, sajat megoldassal a folyamatos
integracio es teljesités tamogatasara
» 3 feladatokat (jobs) a GitLab szervertdl fuggetlen un.
GitLab Runner példanyok hajtjak végre
» Shell, SSH, VirtualBox, Docker, Kubernetes, stb.

® a runnerek egyedileg konfiguralhatoak, lehetnek
megosztottak vagy projekthez rendeltek

N

GITLAB SERVER
1 GitLab process

RUNNER SERVER YOUR LAPTOP

8..n Runner process @..n Runner process
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Docker *

» A folyamatos integraciot egy izolalt, reprodukalhato
kornyezetben érdemes végezni docker

» A Docker napjainkban a legelterjedtebb container framework

® 3 container hasonlit a virtualis gépekhez (VM) olyan
tekintetben, hogy egy teljesen elkulonitett, virtualizalt
kornyezett biztosit, amelynek a gazdaszamitogep
szolgaltat er6forrasokat

» g f6 kUlonbség a containerek és a virtualis gépek kozatt,
hogy minden container osztozik a gazda kerneljén a tobbi
containerrel, a virtualizalt hardver és az OS nem része,
csupan az alkalmazasunkhoz kot6d6 konyvtarak,
binarisok és a felhasznaloi terulet

® 3 containerek ezaltal nagysagrendekkel kisebb
overheaddel birnak a VM-ekhez kepest, igy konnyebb
sulyu megoldast nyujtanak a virtualizaciora
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Virtualis gépek és containerek

&
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Virtual Machine | | Virtual Machine

Virtual Machine

Guest Guest Guest
Operating Operating Operating
System System System

Infrastructure

J .

Containerized Applications

Host Operating System

Infrastructure

Forras: docker.com

® g container frameworkok lehetdséget adnak hordozhaté
alkalmazasok létrehozasara és menedzselésére

®» az alkalmazasok modularizalhatoak és skalazhatoak, a
komponensek kulon containerben futhatnak
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Folytonos integracio és kiadas
GitLab CI/CD

» A folyamatos integracio konfiguracidjata .gitlab-ci.yml fajl
tartalmazza, YAML formatumban

» a YAML (YAML Ain't Markup Language) egy emberi
szemmel konnye(bbe)n olvashato strukturalt leiré nyelv

» hitps://vaml.org/spec/1.2/spec.html

» A GitLab webes feluletén elérhet6 egy CI Lint funkcio a
formatum validalasara bekuldés el6tt

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint >

Status Pipeline Commit Stages

#6453892by @ agd:dgnjz::}a durability to Alex I® @ ] n
#6453883by @ ;dgFfiﬁj::contem I® I® 3[:11?1]125 ago il
#6453817by @ ;96[?::\;86&0 Expert I® I® g?ﬂ?r?ui:s ago il e
< Bc7954e5

& 00:08:33
@ passed #6453004by £ Iatest (W (v A
b - £ Update index.html.md I\) I\) 59 minutes ago 268
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Folytonos integracio és kiadas
YAML szintaxis

» P¢lda YAML kod:
name: Gipsz Jakab # kulcs-érték parok
age: 42
details: # beagyazott kollekciéd
givenname: Jakab
familyname: Gipsz
birthyear: 1978
languages: # értékek listaja (tomb)
- Hungarian
- English
— German
# tobb soros szoveg
intro multi: |
multiple line
introduction
intro single: >
single line
introduction
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Folytonos integracio és kiadas
GitLab CI/CD: jobs

» A .gitlab-ci.yml fajlban feladatokat (jobs) definialhatunk,

amelyekben megadhatjuk milyen utasitasokat kell
végrehajtaniuk (script).

» PJ:

build program:
script:
— apt—-get update —-gg
- apt-get install -ygg openjdk-11-jdk ant
- ant compile
- ant jar
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Folytonos integracio és kiadas
GitLab CI/CD: multiple jobs

» Tobb feladat is definialhato, tovabba megadhato egy globalis
before script elemis, amelyet minden job elott vegre kell

hajtani. (Feluldefinialhato az egyes feladatokban.)

before script:
- apt—-get update —gg
— apt-get install -ygg openjdk-11-jdk ant junit

build program:
script:
- ant compile
- ant jar

test program:
script:
- ant compile-test
— ant test
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Folytonos integracio és kiadas
GitLab CI/CD: stages

» A folyamatos integracio feladatait egymast kovet6 szakaszokra
(stages) oszthatjuk

® alapertelmezetten 3 stage van: build, test, deploy
» o7 tetszBlegesen feluldefinialhatjuk

stages:
— ek
- build

» Egy stage feladatai egymastol fliggetlenul parhuzamositva
végrehajthatéak (tobb runner bevonasaval)

® 3 stagek egymasra épulnek, amennyiben egy stage
valamely feladata hibaval zarul, a ra épul6 stagek nem
kerulnek vegrehajtasra
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Folytonos integracio és kiadas
GitLab CI/CD: stages

» A folyamat stagekre osztasa:

before script:
— apt—-get update —gg
- apt-get install -ygqg openjdk-11-jdk ant junit

build program:
stage: build
script:
— ant compile
- ant jar

test program:
stage: test
script:
- ant compile-test
— ant test
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Folytonos integracio és kiadas
GitLab CI/CD: artifacts

» A Cl feladatok réeszekent elballitott binaris vagy egyéb
allomanyokat megoérizhetjuk (artifact)

pdf:
script:
- pdftex paper.tex
artifacts:
paths:
- paper.pdf
expire 1in: 1 month
Job artifacts
» Az artifactok a GitLab webes The artifacts will be removed in 6 days
felUletérdl konnyen letolthetéek Keep  Download  Browse
Job details

Duration: 5 minutes 4 seconds
Finished: about 5 hours ago
Runner: #44028

Raw Erase 274
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Folytonos integracio és kiadas
GitLab CI/CD: artifacts

» Artifactok definialasa:

before script:
— apt—-get update —gg
- apt-get install -ygg openjdk-11-jdk ant

build program:

stage: build

script:
— ant compile
- ant jar

artifacts:
paths:

- dist/program. jar

expire in: 1 week
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Folytonos integracio és kiadas
GitLab CI/CD: dependencies

» Az egymastol fuggd programok (modulok) ellendrzése konnyen
redundans végrehajtashoz vezethet:

before script:

build program A:
stage: build

script:
- cd module A
- ant jar

build program B: # filigg program A.jar allomanytol
stage: build

script:
- cd module A
- ant jar
SR . .
- cd module B
- ant Jjar
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Folytonos integracio és kiadas
GitLab CI/CD: dependencies

» Artifactok atadasa jobok kozott:

before script:

build program A:
stage: build
script:

- cd module A
- ant jar
artifacts:

paths:
- module A/dist/program A.jar

build program B: # fligg program A.jar allomanytol
stage: build
script:
- cd module B
- ant jar
dependencies:
- build program A
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Folytonos integracio és kiadas
Docker images

» Docker container alapu GitLab Runner esetén megadhatjuk
melyik docker image-bdl kivanunk kiindulni:

image: ubuftu:22.04 /magenev
w fagn
» Docker image-t egy Docker rgglstrybol kérhetunk:

» Alapértelmezetten a publikus Docker Hub-ot hasznaljuk,
ahova sajat image is feltolthetd: https://hub.docker.com/

» Hasznalhato privat Docker registry is (pl. vallalati kornyezet)
image: mycompany.com:5000/custom:latest

» Ha nem adjuk meg, akkor a runner konfiguracioja adja meg a
hasznalando image-t

®» 3 szofttech.inf.elte.hu runnerjei az ubuntu:22.04 imagere
vannak konfiguralva

» A \Windows runnerekhez az alapértelmezett image:
mcr.microsoft.com/windows/servercore:1809
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Folytonos integracio és kiadas
Docker Hub

v dockerhub Explore Repositories Organizations Q, ubuntu

Explore / Official Images / ubuntu

- Y .
. ubuntu @ Docker Official Image - # 1B+ - ¥y 10K+ docker pull ubuntu m

l Ubuntu is a Debian-based Linux operating system based on free software.

Overview Tags

Recent Tags

Quick reference

rolling noble-20240225 noble

mantic-20240216 mantic  latest

« Maintained by:
jammy-20240227 jammy focal-20240216 focal

Canonical

« Where to get help:
the Docker Community Slack, Server Fault, Unix & Linux, or Stack Overflow

About Official Images

Supported tags and respective Dockerfile links Docker Official Images are a curated set of

Docker open source and drop-in solution

. 20.84, focal-28248216, focal repositories.

Why Official Images?

These images have clear documentation,
promote best practices, and are designed for
the most common use cases.

» 22.84, jammy-28248227 , jammy , latest

« 23.18, mantic-28248216 , mantic , rolling

« 24.84, noble-28248225, noble , devel
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Folytonos integracio és kiadas
GitLab CI/CD

» Tovabbi lehetésegek (teljesség igénye nelkul):

®» only, except: CIljobok végrehajtasanak feltételhez kotése
(példaul csak a master branch-en futtatni)

» when: Cl jobok végrehajtasanak feltételhez kotése (manualis
vs. automatikus végrehaijtas)

image: maven:latest
build program:
stage: build
script:
- mvn compile
test program:
stage: test
script:
- mvn test
deploy program:
stage: deploy
script:
— mvn deploy
only:
- master
when: manual 280
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Folytonos integracio és kiadas
GitLab CI/CD

®» rules: feltételes végrehajtas haladobb konfiguracioja
(only €s except szabalyokhoz képest)

®monly, except kulcsszavak mar elavultak
(deprecated), ujabb fejlesztéseket mar nem kapnak

®pl. végrehajtas kizarolag a master fejlesztési agon:

rules:
- 1f: SCI COMMIT BRANCH == "master"
®»pl. végrehajtas csak a Dockerfile valtozasa esetén:
rules:
— changes:
- Dockerfile

®»czen kondiciok tetsz6legesen kombinalhatoak is
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Folytonos integracio és kiadas
GitLab CI/CD

® variables: valtozok definialasa.

A futtatdé kornyezetre szamos valtozé mar el6re definialt:
https://docs.qitlab.com/ee/ci/variables/

®» scrvices: szolgaltatasok (pl. adatbazis motor) kulon
Docker containerben futtatasa (docker-compose)

services:
- mysqgl:latest
variables:
MYSQL DATABASE: my db
MYSQL USER: my user
MYSQL PASSWORD: very secret password

® a3 hosztnév mysqgl lesz (alias opcioval megadhato
mas)
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Folytonos integracio és kiadas
GitLab CI/CD

®» cache: fajlok, konyvtarak (tipikusan fuggdsegek)
megorzese Cl jobok és pipelineok kozott
»pl.:
cache:

paths:
- vendor/

®» g cache kiurithetd manualisan:

All 13 Pending 0 Running 0 Finished 13 Branches Tags Run Pipeline Clear runner caches Cl Lint
Status Pipeline Commit Stages
#16189953 by & Y¥master o @e5852e6 & 00:09:52
- O -
m & Update .gitlab-ci.yml @ @ @ @ @ A 3 days ago > '

g4 a week ago

- Ymaster o 12631789 & 00:06:23
2 B - O -
© passed #16058118 by & & Update .gitlab-ci.yml @ @ @ > ¢

= ¥ feature-branch -o- 1900131 D & 00:09:44
0 3 (:)(:)(:). (:) - @
® failed #16055644 by & Update .gitlab-ci.yml s 9 a week ago > ¢
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Folytonos integracio és kiadas
GitLab CI/CD

» Cacheléskor egy kulcs (key) is megadhato, amellyel pl. ClI
Job-onként vagy branch-enkent kulon cache hasznalhato.

» P|. egy Maven alkalmazas esetén megadhato a letoltendo
csomagok cachelése:

variables:
MAVEN OPTS: "-Dmaven.repo.local=
$CI PROJECT DIR/.m2/repository"
cache:

# Kulon cache jobonként és branchenként
key: "S$CI_JOB NAME-$CI COMMIT REF SLUG"
paths:

- .m2/repository

build program:
script:
- mvn complle 284
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GitLab CI/CD: terminals

» A folyamatos integracio feladatainak végrehajtasat egy online
terminal ablakon keresztul kovethetjuk a GitLab webes feluleten

Job #1394 triggered just now by Administrator

Running with gitlab-runner 11.3.0~beta.694.gf4a3dadf (f4a3dadf)
on shell-runner d8b80d51

Using Shell executor...

Running on Steves-MBP-2...

Fetching changes...

HEAD is now at laeb472 Update .gitlab-ci.yml

Checking out laeb4725 as master...

Skipping Git submodules setup

$ sleep 15

$ echo "Done"

Done

Terminal is connected, will time out in 30m@s...
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Folytonos integracio és kiadas
GitLab CI/CD: példa projekt

» Haldzati Pacman jatek Java implementacioval:
https://szofttech.inf.elte.hu/mate/pacman-java/

11image: openjdk:11l
2

3 stages:
4 - build
5 - test

6
7before_script:
8 - apt-get update -yqq

9 - apt-get install -yqq ant junit4
10
11# Build

12 build_game:

20

13 stage: build
14 script:

15 - ant compile
16 - ant jar

17

18 # Test

19 test_model:

stage: test

21  script:

22 - >

23 ant test

24 —D1ib5.junit_4.c1asspath=/u5r/5hare/java/junit4.jad

25 -D1ibs.hamcrest.classpath=/usr/share/java/hamcrest-core. jar
26

» Ant build rendszerrel: ant fejlesztési ag
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Folytonos integracio és kiadas
GitLab CI/CD: példa projekt

» Maven build rendszerrel: maven fejlesztési ag

1 image: maven:latest

2

ivariables:

4  MAVEN_OPTS: "-Dmaven.repo.local=$CI_PROJECT_DIR/.m2/repository"
5

6 cache:

7 key: maven-build
g8 paths:

g - .m2/repository
10

11 build:

12 stage: build
13 script:

14 - mvh compile
15 test:

16 stage: test

17 script:

18 - mvn test

» A cache egy kulccsal azonosithato, igy pl. szabalyozhato, hogy
mely fejlesztési agak kozott keruljon megosztasra.
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Folytonos integracio és kiadas
GitLab CI/CD: példa projekt

» Gradle build rendszerrel: gradle fejlesztési ag

1 image: gradle:latest

2

ivariables:

4 GRADLE_USER_HOME : "$CI_PROJECT_DIR/.gradle"
5

6 # Cache and keep downloaded dependencies between CI pipelines
7 cache:

8 key: gradle-build

9 paths:

10 - .gradle

11

12 build:

13 stage: build

14 script:

15 - gradle assemble

16

17 test:

18 stage: test

19 script:

20 # build also executes test
21 - gradle build

22

288




ELTE|IK

INFORMATIKAI KAR

Folytonos integracio és kiadas

Travis CI

» [Folyamatos integracios szolgaltatas GitHub
projektekhez

» Korabban népszer(, nyilt forraskédu projektekhez Travis Cl
Ingyenesen hasznalhato, de 2021 6t mar nem.

®» hitps://travis-ci.com/

®» Tamogatja a Linux, a Windows és a macOS operacids
rendszereket, tobb el6készitett kornyezettel (image)

» A kornyezetet a hasznalt programozasi nyelvhez
allithatjuk be, az elterjedtebb forditdé eszkdzokkel és
konyvtarakkal

» A Cl konfiguraciét a . travis.yml fajlban adhatjuk meg
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Commits on Apr 16, 2019

Execute tests in Travis Cl B 377ce1p ¢
i meserep committed 5 hours ago X

Commits on Apr 15, 2019

Added Travis Cl to build CodeCompass

E2 | 3f52da6 >
j_ meserep committed a day ago b/ All checks have passed

1 successful check

Commits on Apr 12, 2019

- . e - ba@2caf ¢
/ ¢l Added Travis Cl to build CodeCompass o= F43 Dpassed i

Restart build

Commit 3f52da6

Ran for 19 min 53 sec

Compare Tcc7ecl. . 3f52daé about 17 hours a

g0
Branch ci

£ Maté Cserép
C++

(V=]

View config

Remove log | ‘

Worker information
Build system information

worker_info

system_info

Adding APT Sources apt

290

$ git clone --depth=5@ --branch=ci https://github.com/Ericsson/CodeCompass.git git . checkout




ELTE|IK

INFORMATIKAI KAR

Folytonos integracio és kiadas

Travis CI

» Pgéldaul;

0s: linux
dist: xenial
language: java

stages:
- compile
SRrE ST
— deploy

id

Jobs:
include:
- stage: compile
- mvn compille
— stage: test
- mvn test
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Folytonos integracio és kiadas
AppVeyor CI

®» [olyamatos integracios szolgaltatas

» |ntegralhato a GitHub, GitLab, BitBucket,
Visual Studio Team Services platformokkal

» Nyilt forraskodu projektekhez ingyenesen hasznalhato

®» https://www.appveyor.com/

®» Tamogatja a Linux, a Windows és a macOS operacios
rendszereket, tobb el6készitett kornyezettel (image)

» Kiemelt .NET és Visual Studio tamogatas

» A Cl konfiguraciét a appveyor. yml fajlban adhatjuk meg
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Folytonos integracio és kiadas

AppVeyor Cl — webes interfész

Core: Added M-tree (#21). 1.0.38

Péter (committed by Roberto master O 64427e34

Pull request #21 - M tree
Merge branch 'master’ into M_Tree 1.0.37
a 7dda4590 «

a eg ‘S Core: Added Hilbert R-tree (#20). 1.0.36

y Rénai Péter (committed by Roberto master

rrent bullc History
Pull request #21 - M tree

Finished M-Tree 1.0.35
Core: Added M-tree (#21).

a year ago by Rénai Péter master

a year ago by Ronai Péter (committed by Roberto

Giachetta)
Messages Tests Artifacts
Build started

git clone -q --branch=master https://github.com/robertogiachetta/aegis.git C:\projects\aegis

git checkout -qf 64427e34f338989dal19925565681efdb67e46c17

nuget restore src\AEGIS.sln

MSBuild auto-detection: using msbuild version '15.5.180.51428' from 'C:\Program Files (x86)\Microsoft Visual
Studio\2817\Community\MSBuild\15.8\bin" .

Restoring NuGet package NUnit.3.6.1.

Restoring NuGet package Shouldly.2.8.2.

Restoring NuGet package StyleCop.Analyzers.1.0.8.

Restoring NuGet package Castle.Core.4.1.6.

Restoring NuGet package Moq.4.7.63.

Restoring NuGet package NUnit.ConsoleRunner.3.6.1.

Restoring NuGet package OpenCover.4.6.519.

Restoring NuGet package SimpleInjector.4.0.7.

Restoring NuGet package Microsoft.Win32.Primitives.4.3.@.

Restoring NuGet package System.Diagnostics.DiagnosticSource.4.3.0. :25?:3
Adding package 'Microsoft.Win32.Primitives.4.3.@' to folder 'C:\projects\aegis\src\packages"’

Adding package 'System.Diagnostics.DiagnosticSource.4.3.0' to folder 'C:\projects\aegis\src\packages'

Addad narkages 'Svetam Niagnnetire NiagnnetirSnurra 4 2 A' +n faldar 'C-\nrniarte\asgic\err\narkaoac’
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Folytonos integracio és kiadas
AppVeyor CI

» Pgéldaul:

version: 1.0.{build} # Version format

image: Visual Studio 2017 # Build worker image
platform: Any CPU # Build platform
configuration: Debug # Build Configuration

# Execute script before build
before build:
- dotnet restore src\MyProject.sln

# Execute builild script
build script:
- dotnet build src\MyProject.sln

# Execute test script
test script:

- dotnet test src\MyProject.sln
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Folytonos integracio és kiadas

Jenkins

» Nyilt forraskddu folyamatos integracids szolgaltatas

» |ntegralhat6é a GitHub, GitLab, és egyéb
projektvezetd szolgaltatasokkal

= Nem nyujt hoszting szolgaltatast, de mas
vallalkozasok kinalnak (pl. CloudBees)

» hitps://jenkins.io/
» A Cl konfiguraciot a Jenkinsfile adja meg, példaul:

pipeline {
agent { docker { image 'maven:3.3.3' } }
stages {
stage ('build') {

steps {
sh 'mvn compile'

}
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Folytonos integracio és kiadas

GitHub Actions e
» A GitHub viszonylag uj, sajat Cl/CD szolgaltatasa (v){v)
= |ngyenes fidkkal korlatozott mértékig (jelenleg - )

2000 futtatasi perc / ho) ingyenesen hasznalhato,
ez eldbfizetéssel bovithet6

®» hitps://docs.qgithub.com/en/actions

» | inux (Ubuntu), Windows és macOS operacios rendszer alapu
virtualis gepek futtatasat tamogatja, de hasznalhaté Docker

» A virtualis gépek a Microsoft felhdjében (Azure) futnak
» Telepithetd sajat self-hosted GitHub Actions Runner is

» A Cl konfiguraciota .github/workflows/ konyvtarban,
YAML fajlokban adhatjuk meg

» Shell utasitasok mellett magunk vagy masok altal elkészitett
action-Oket is felhasznalhatunk, mint komplex épitd elemek
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Folytonos integracio és kiadas
GitHub Actions

- Commits on Feb 24, 2021
Merge pull request #515 from mcseranfeaarch hnnet
%P 4 - Verified (] 12aa416 'S
s meserep committed 11 days ago All checks have passed
11 successful checks
-0 Commits on Feb 23, 2021
v Build project / build (postgresgl, ubuntu-20.04) (p... Details
Merge pull request #5316 from brunt - -
: Verified 3b716el <>
-ﬁ meserep committed 13 days ago g Build project / build (postgresql, ubuntu-18.04) (p... Details e g ’
i v Build project / build (sqlite3, ubuntu-20.04) (push) Details
- Commits on Feb 22, 2021 e . +
\/ Build project / build (sqlite3, ubuntu-18.04) (push) Details
Finding circular symlinks (and other - ) c2dde33 O
H Ericsson / CodeCompass ®Unwatch v 34 ¢ Unstar 343 % Fork | 60
Code Issues 63 Pull requests 11 () Actions Projects 1 Security Insights Settings
[ 84826d2 O
# { _—
° Merge pull request #515 from mcserep/search_boost Atifacts @) - O Rerun jobs ~
master 2 -0~ 12aa4l6
+ Build project build (postgresql, ubuntu-20.04)
on: push 5 d 11 EEE
~ build (postgresql, ubuntu-20.04) > @ Install GoogleTest
~ build (postgresgl, ubuntu-18.04) > @ Configure CMake
ild (salite3 tu-20.04)
+ build (sglite3, ubuntu-20.04) o e (B ¥ (Tt =]}
+ build (sglite3, ubuntu-18.04) .
Run CMake (SQLite3)
v parse (postgresql. ubuntu-20.04)
Build
v parse (postgresql. ubuntu-18.04)
» Run make - (nproc)
lite3, ubuntu-20.04) Scanning dependencies of target logger
Scanning dependencies of target ldlogger
+ parse (sglite3, ubuntu-18.04) [ 1%] Building C cbject logger/CMakeFiles/logger.dir/src/ldlogger-hooks.c.o
[ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-hooks.c.o
v docker [ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-logger.c.o 297
) [ 2%] Building C object logger/CMakeFiles/logger.dir/src/ldlogger-logger.c.o
7 (=] [ 3%] Building C cbject logger/{MakeFiles/logger.dir/src/ldlogger-tool.c.o
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Folytonos integracio és kiadas
GitHub Actions

» Példaul;

name: Build project
on: [push, pull request]
Jobs:
build:
runs-on: [ubuntu-latest]
steps:
— uses: actions/checkout@vi4

— name: Set up JDK 1.21
uses: actions/setup-java@vi
with:
distribution: zulu # Azul Zulu OpendDK
java-version: 21

— name: Build the project
run: mvnh compile

- name: Run the unit tests
run: mvn test
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Project Management Tools

Software tools

» The work of the development team must be supported by
appropriate software tools, i.e.:

® 3 project management system (project tracking system)
that supports documentation and task tracking

® an advanced design tool (case tool), where the process of
development and responsibility can be tracked

® an integrated development environment (IDE)

® 3 version control system (revision control system), that
allows to track program code changes

® 3 continuous integration system to ensure early detection
of errors
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Project Management Tools

Functionality

®» The project management tool provides the following options:
» defining the schedule and risks of development

®» the possibility and generation of simple and continuous
documentation of development

» recording and tracking tasks, activities

®» fixing errors that occurred during testing, and following the
repair process

» ntegrated version control and source code browsing

®» a web or graphical interface that provides ease of use and
access from anywhere

® code review interface for methodological assessment
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Project Management Tools

Schedule and timing

®» The software gives us the opportunity to prepare the project
schedule and keep it in focus

= we can define milestones for which tasks have to be
completed

» developers can see their own tasks separately, and manage
their progress

» we can distribute the resources of the development steps
» we can define dependencies between program parts

®» we can manage the time course of individual development
steps, predict the effects of deviations from the plan on
resources and further development times
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Project Management Tools

Task and error tracking

» Systems allow designers to set tasks and testers to report
errors in the program

» the tasks can be created and published using so-called
tickets (or issues)

»they may indicate a new feature, bug, other
development task (task), or documentation

»\ve can specify their description, deadline and the
assigned responsible team member

»they can be commented, closed, reopened

®» the tickets provide logging of the development and testing
process
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Project Management Tools

Examples

» The Ul of these tools is implemented by suitable web technology,
while the data storage is implemented by a database engine

®» most tools are open source and their project management is
done with the same tool

®» Some popular project management tools:

» Trac:. Python based, MySQL / SQLite / PostgreSQL database
background

» Redmine: Ruby on Rails based, MySQL / SQLite / PostgreSQL
database backgrounds

» Azure DevOps Services: Microsoft's solution, Git and TFVC
version control support, ASP.NET and MSSQL backend
(known as Microsoft Team Foundation Server until 2019)

» YouTrack: JetBrains’ system, Java based, Xodus Database
background (NoSQL)
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Project Management Tools

The Trac project manager

trac Dashboard | Tickets | Admin = EjE
| List oftickets = Ticket details
Intigrated SCM & Project Management ]
Lagin | Seings | Melp/Oude | Abou T Tickets: TKT_2
[ T wiki [ Timebne [ Rosdmap  |°  Growse Soune B
Cumom Guery
{8} Active Tickets, Mine first .. Ticketld: TRT_2 Reported by
® List all active tickats by priority. Summary:  test openbiz trac
» Show alltickets owned by the logged in user in a group first
Type: Defect Component.  BizForm
Active Tickets Priotity.  Madium Severity,  Critial
Ticket Summary Componest Wersion Milestone e Crested Milestone: alpha Gerennd 1.0
#9  Improved group management rterface po advanced nt 1001/04
#4  Speed up webus undt tests 1 4 Status:  Open Resolution
#2  Support STARTILS as sarver ™ anha ek v 1 g Keywords: CC
#21  Mapsyntax API: add e assumel] as & way to edd unknown sttributesets  mesc enhancemant tv OLOWOS
#28 180 and L0n of webui webui anhancement tv 02005 Assigned to:
rvar-side suppert | -specific rvar il v
':‘: ::d T S LY e :cp"uw:! e b L . £ ; :n:u‘z: Deseription:  Build trac with openbiz
» suppert foe racuinng group Faembarshio in dagtor. chadkers rrise Porrmal tv s e e trat data model {tabie)
#19  Add suppert for a checker that dows ot pass the resuling ertries as rise narrmal v 1uzvoe  bulid dataobls, forms, views
i - witite termplates and css
#23  Webui shoukd handie LOAP errors and display them in a prettier may, not  webui normal v 020408
a3 tracebacks
#24  Fa ricer with invabd seach-field config ertries mse rormal b 020405 A g
#25  webui adding netOrgP ersons rames due to case differences in webui rormal v 020405 achements
*300uriqueicertifer Attach a new file
3 Speed up Idapter-ldap2rmar adns weils 0030 advancedus rrinor v 10/00404
929 appiwsbuilsaarch py:236 randar._formi) patch = bughix rormal v oxz0s  favicon ico (3638 bytes) added by test on 2008-02-18 17:06:50
#10  Entry par fia LDIF sterage support misc 0030 server enhancement tv® 1000004 Description: asaa
#26  Wabs shoukd hav & way to changs the RDN of antry oy o + 106746Kg rar (33047 bytes) added by rocky on 2008-02-18 17.08:30
#27  Webui add should choose better RDN3 webui v Description: replace fie test
-7 Add utility kap-missing-hormes, st LDAP accounts whose home dir does  utils v
not et Change history
#11  Add serverside in-memory database with LDIF journal support e
It e P o e P 2008-02-18 17:26:36 changed by racky_test
#13  Cher-side OTP (One Time Passwerd) support rrise enbancement bt The error I'm referring to in comment 26 is an exception raised in a WikiSyntaxPravider, inside a wiki farmatting done while rendering the timeline
#14  Serve

.

#30  Serve L] . " e cotresponding hackirace for that error can be seen in attachmenttimeline_rendeting_backtrace log

L) . wy, if | catch the exception before it goes thraugh the template rendering, the mermory usage is OK again. The live abject count, as measurad by
.’ ing a len{yc.get_abjectsq) after a ge collect(), remains constant at 62642, afer successive requests

Integrated SCM & Project Management

. . raise an exception on purpose after the template rendering, there's also no incraase In memory usage:
logged in as root  Logout  Settings | Help|

2 — 2 - - 3 —— : 2 —Jtifthe ariginal exception is not caught, the live abject count increase by ~50000 after each call.
| | Wiki | Tirmeline | Roadrmap Wiew Tickets Mew Ti

try 1o [ocate the exact pointin the backtrace which cause the memaory retention.
02-13 01:50:58 changed by rocky

IDDt}I OrganiZ'E'l'}' 'l'I'UI'Ik [seription:  changed from 1234367890 1o Build trac with openbiz

asdsad - learn the trac data model (ahle
i
Name Size Rev Age Last Change
o
_Jicons 6 21 hours  root: Moved remotel
] page 22 21 hours  root: fixed wrong fun)
~| changelog. txt 1.5 ke 8 21 hours root: Moved rematel
| class_filereader.php 2.3 kb 9 21 hours  root: Moved remotel
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Project Management Tools

The Redmine project manager

Log as admin - My ount Sign out

Wwiki | Forums

Gantt
® @ | []Bug
o Feature
2007-11 [ Support
45 46 47 48 O Marketing

T|F|S|S|M|T(W|T|F|S|S/M(T|W|T|F|S|SM|[T(W|T|F|S|(S|M(T|W|T

Feature #2: Create documents, a lot of documents
Feature #4: Does thing X
Feature #35: FEEEHEG

Feature #165: New Feature XXX
Feature #35: test 1 jour
Feature #60: TTk

Feature #72: Sub Ticket
Feature #36: Sub Ticketz
Feature #78: buggggg

Feature #33: $HEEND - nuzasu
Feature #37: Test this cne

BB overview Activity Roadmap Issues Newissue Charts News Documents Files Settings

W v3.0 hAER Charts | Burndown | Logged hours ratio | Logged hours timeline | Logged hours deviations

Feature #113: MyCat - Task 2

— g beas = preditod lenacin = vgd! s

Chart shows timeine with astimated, gged 2676y

Feature £112: MyCat - Task 1 and remaning hours changes.
W 2.0 223 Ayl
Shuw |30 diys
Feature #123: Testing how dose at work = oy [tnlal 166 hours o finish, 32 over Eslima!innj
| 10 hev 02
W alpha x Earlier - Later » 5 v
¥ test — )
¥ History-Making g
Feature #1531: Main Menu
w2
Feature #150: Main Page
au
a
2oaca o1 Mo 0n o2 Mawon 13Hevca 12Navca
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Project Management Tools

Project hosting services

» [roject hosting services usually provide most project
development tools and functionalities as online services

® project management, code storage, code viewing, version
control, core review, documentation (wiki), mailing list

® can be integrated with other project management and
development tools

®» guarantees the availability and integrity of the codebase
» ysually it is free of charge for open source software

» E g.: GitHub, GitLab, SourceForge, Bitbucket,
Azure DevOps services
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Project Management Tools

The GitLab Project manager services

» GitLab is a web-based project manager that integrates many
software tools

®» Can be used via gitlab.com (SaaS)

» similar to GitHub

»free, unlimited (private) project (subscription available)
» Gitlab Community Edition

» self-hosted

®» suitable for small and medium sized teams

»free, open source
» GitLab Enterprise Edition

»\vith extra functionality that is typically required for larger
developer team (100+ people)
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Project Management Tools

GitLab — Project management

Gitlab Org > Epics Roadmap

Quarters Months Weeks All epics Recent searches Search or filter results... Start date =
1020 Jan Feb Mar Apr May J
5 12 19 26 2 9 16 23 1 15 22 29 5 12 19 26 3 10 17 24 31

Non sunt est deserunt atque quia autem.
Gitlab Org - No start date — Mar 31, 2020

Ullam quo delectus et et cumque iusto.

Gitlab Org - Feb 1 - Apr 30, 2020 Ullam quo delectus et et cumque iusto.

Non sunt suscipit facilis aspernatur qui nequ...
Gitlab Org - Mar 1, 2020 - No end date

Non sunt suscipit facilis aspernatur qui neque fugit unde maxime.

GitLab | ¥ GitLab.org

Milestones
li non exercitationem & 0%

Open 24 Closed 86 All 102 Non nobis volu... & 0%

10.1 - Group Milestone 0% complete L\
B Issues - 0 Merge Reguests

10.2 - Group Milestone 0% complete
0 Issues - 0 Merge Requests

B.17 - Project Milestone 100% complete

gitlab-shell  gitlab-workhorse  gitlab-pages
9.1 - Project Milestone 100% complete

gitlab-elasticsearch-indexer gitlab-pages gitlab-shell
gitlab-workhorse
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GitLab - Issue tracking

ELTE|IK

INFORMATIKAI KAR

GitLab
IssuRs

W GitLab.org | ¥ GitLab Community Edition

Open 8,460 Closed 12.m7 Al 28 3pe

bt } Search or filter r

Emuaji picker is ton aggressive

h &

Edit Issuas

Last updated

T

#35025 - opened about 7 hours ago by Bence Nagy updated 4 minules ago
Primary installation/usage paths -
#3588 R

~ Backlog 5 + 5 + [ bug ] 7 0+ Deliverable 22 +
Compil

n Remove ghost notification settings for groups (@ Controller Pastgres timeout when counting number of CI Account for issues created in the middle of a

#35944 and projects gitlab-org/gitlab-ce#44824 3 3 Il #ci_environ builds for usage ping gitlab fgitlab: mil in burndown chart

[ Flan ] ments_status executes more than 100 SQL [ Plan X admin dashboard D gitlab-org/gitlab-ee#6174 & 3
Group o querles gitlab-org/gitiab-oe#43108 Deliverable X Plan J

[ Pian S due-22nd

#31835 o

@ Create RubaCop cop for url_for(params, Searching in a group does not search

...) gitlab-org/gitlab-ce#47986 subgroups gitlab-org/gitlab-ce#47395 Order issues [ merge requests [ epics lists in °
a0 2] M ~en Y beciend 3 beckstage X securty SQL timings in D D O D D both directions gitab-ora/ci
43563 i #show,json Accepting Merge Requests <D
T should be no more than 100ms per request N . . X read backend JEGITS-FI Bl frontend

gitlab-orgigitiab-ce#43394 perred Can't attach image to epic description and : — o
. - . - A N N [ issues J merge requests
Consider updating all API endpoints that comment gitlab-org/gitiab-ee#7009 [ merge requests |
P3 backend X database
Let wid| accept comma-separated strings to also perlo o [ Plan J € due-22nd
[ performance J . )

y3s7ae acceptarrays gitlab-org/gitiab-ce#48007 [ epics ] Merge request list row design (2]

D G @ CID

Cache diff related data from blobs when

loading "/diffs" gitlab-org/gitlab-ce#45693

L Gialy X plan Y strotch X baccend X it

Use serializer to render diff lines
gitlab-org/gitlab-ce#48084 & 2

[ Plan X backend X it X technical debt J

SQL timil fi
4> Stored XSS on Issue details page Q, imings for

gitlab-org/gitlab-ce#49422
(2 ] Pian X 52 ] [ issues ]

H 0 should be
below 100 ms per request
gitlab-org/gitlab-ce#48220

D © &b D @

@ Limit the number of comments on a
noteable gitlab-org/gitlab-ce#46676
[ Plan X backend R issues J

Stack trace of error from uploading image for
object storage spews into screen
gitlab-org/gitlab-ee#6699

[ Obiect Storage L Plan { backend X bug J

Better error handling for Elastic
gitlab-org/gitlab-elasticsearch-indexer#19

[ Deiiverable X Plan X backend X bug T elasticsearch J

All Gitlab branches listed in Jira task in
Development section gitlab-org/gitlab-ee#6752
Deliverable J Plan J [ bug J

GitLab does not add comment/link to Jira on
mention in commit message

gitlab-org/gitlab-ce#47010

Deliverable X' Plan X UX ready
due-22m

Sort by start date and end date in the roadmap @
view and epics list view

gitlab-org/gitlab-ee#6494

[ Plan ] due-22nd
D

Quick action to add/remove issue to epic from Q
issue gitlab-org/gitiab-ee#6959

L 7ion

{ direction JCTCS-LERY eoics J [[issues ]

310

Fan't attanh imana tn anis Aacarintinn and




ELTE|IK

INFORMATIKAI KAR

Project Management Tools

GitLab — Source code management

- class RenameOwnerToCreatorForProject < ActiveRecord::Migration
class RenameOwnerToCreatorForProject < ActiveRecord::Migration[4.2]
def change
rename_column :projects, :owner_id, :creator_id
end

[N]

@ Victor Wu @victorwu
Whitespace consistency. Please fix.

Submit review 2 Add comment now

v @ db/migrate/20130110172407_add_public_to_project.rb (» P Edit  View file @ f3e51d54

# rubocop:disable all
2 — class AddPublicToProject < ActiveRecord::Migration

- Victor Wu @victorwu : J x ) ;
| Bl CE->EE: Fix conflicts in opp/ossets/jovascr

= < [ Merge bronch '2893-exclude-sidekiq-queues—T)

m - Fix small problem on create issue form

Can you explain why we need to change this part?

class AddPublicToProject < ActiveRecord::Migration[4.2]

._HErge remote-tracking branch ‘upstreom/most
._CE—:»EE: Resolve a missed conflict in apps/mo
&k Trying with context

def change . ﬂunnther‘ rubocop style fix
add_column :projects, :public, :boolean, default: false, Qi-pasl |- Fror-_ o] |.J Frontend for configuring pull mﬁ_m_,:ng Wit
[ 2224-salactive-- gl Hlmrwe guery on GeoNodedproject_ids

nuerge remote-tracking branch 'ee/master’ in

Bl Merge bronch “master’ into 2581-trial-ond-1
1Muke rubocop green againm

38-pul1-wirror-_ 20 |# Update confirmation message
. ‘I Use Protocols list from Roils
H | Remove unnecessary interpolation
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GitLab / » GitLab.org

Pipelines
All 57691

Status

ed

Pending 0
Pipeline

#10572747by &

latest

o

10572744 by g

#10572623 by @

+

10571382by

latest

#10570982 by 4

Running 6

% GitLab Community Edition +

Finished 55395 Branches Tags

Commit

P master o Qef8fdad

@ Merge branch 'rs-minor-banzai-perf'int...

¥ 35729-user-dro..-o- al6ab540

@ Fixes problem due to bad conversion of...

¥ gitaly-404-com. < 92dfecfb
@ stupidruby

¥ bvl-show-proje..-o 471a64cl

= 3

P 30343-projects..o T095211a
4 Fixproject item styling

% Include star_count in project json for da..

Stages

#10570829 by g ¥ 32844-issuable.. o 36b071e0 -
@ Move some after_create parts to worke... I\D ®
t @ P‘ZBI\Z;:\Z-;L;?:;;: i‘;,nr:;): '?:::s.ch4e?12?nstead 0. |@ ®
Build Test Staging Production
() build () test1 (+) auto-deploy-ma... (®) deploy to produ..
@) test2

& 00:50:19

4 minutes ago

& 00:56:26
15 minutes ago

& 01:06:07
14 minutes ago

& 01:01:28
34 minutes ago

& 00:59:18
55 minutes ago

Run Pipeline

P &
- &
- &
P &
-
b
b &
- &

ClLint

312



ELTE|IK

INFORMATIKAI KAR

Project Management Tools

Faculty GitLab server

®» Throughout the semester the group projects must be
administered on the faculty GitLab server instance for the
Software Technology course.

» URL: https://szofttech.inf.elte.hu/

» Authentication: INF account (same you log into the
laboratory computers)

» Both the specification, the implementation, the documentation
and the testing can be done with GitLab.

» \Viki pages with markdown syntax

» |[ssue tracking
®» Source code management

» Continuous integration, automated testing
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Version control systems

Historical background

®» The exponential growth in size and complexity resulted in a
software crisis in the 1970s and lead to an increment in the:

® size of program source code,
» time required to complete software projects,
» required human resource (developers).

» As the software industry advanced into a new era, more and
more applications were developed

®» the life-cycle of software projects usually did not end with
the release of the first public version,

®» maintenance and further development phases followed.

» Software projects increased both in size, complexity,

development time and participating programmers. 2
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Version control systems

Functionality

®» As implementation is carried out in multiple phases, often by
multiple developers, it is necessary for the subsequent and
parallel states of the program to be easily trackable. This task is
accomplished through the revision control systems

» c.g. CVS, Apache Subversion (SVN), Mercurial, Git
» the source code is stored in a shared, central repository

» from which the programmers may create their local working
copy for development

» the modifications are uploaded back to the central
repository (commit)

» after the initial creation of the working copies (checkout),
they must be continuously updated
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Functionality

repository

R revision: 132

checkout / update commit

modify .
downloaded copy modified copy

working copy
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Version control systems

Functionality

®» Revision control systems enables us to:

®» store all previous revisions and to make a local working
copy from them

®» access the main line of development (usually named
baseline, master or trunk), the most recent version (head),
and to upload new revisions with documentation

» recording the changes between specific revisions
» undoing changes, restoring previous revisions

» checking possible source code conflicts resulting from
modifications and resolving them
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Version control systems

Functionality

® pbranching new lines of development (branch), which run
alongside the main line, and can be merged with each other
or back to the main line of development

feature branch

A:139 A:140 A:141

create branch \ merge

main branch (trunk) !

B:140 B:141
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Version control systems

Functionality

®» merging often requires additional manual interaction and
corrections

»the changed code parts can usually be merged
automatically through code analysis, which can be two-
way, using only the 2 states of the modified file, or three-
way, analyzing the state of their common ancestor

» exclusively lock code parts to avoid conflicts

® creating a snapshot from a specific revision and marking it
with a tag (e.g. for easy or public access)

» treating commits as atomic operations (e.g. to handle
network failures during upload)
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Version control systems

Local version control system (15t generation)

» Tracking the changes of source code, managing the
combination of features added to different releases

®» |ocal repository (though can be accessed by multiple
developers when deployed on e.g. a mainframe)

®» file based operations (1 revision contains changes for 1 file)

® concurrency control through exclusive locks
®» The theoretical foundations defined in the 1970s:

» Source Code Control System (SCCS) — 1972
» Revision Control System (RCS) - 1982
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Version control systems

Centralized version control system (29 generation)

» Parallel development by multiple programmers
» centralized model with a client-server architecture

®» fileset based operations (1 revision contains changes for a
set of files)

® concurrency control usually by merging before committing
» Became widespread in the 1990s:

» Concurrent Versions System (CVS)

» Subversion (SVN)

®» SourceSafe, Perforce, Team Foundation Server, etc.

» Drawback: the central role of the server (e.q. failure),
furthermore version control operations requires network
connection, hindering offline work
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Version control systems

Distributed version control system (3" generation)

» Network communication is decoupled from the classical version
control operations and become separate actions which can be
initiated by the user

®» decentralized, distributed network model

» cach client has a copy of the complete codebase, including
its full version history

® version control operations are executed on the local
repository of the client

®» synchronization is done based on a peer-to-peer approach,
but well-known servers can be established to boost
efficiency

® concurrency control usually by committing before merging
» |ntroduced in the early 2000s:
» \onotone, Darcs, Git, Mercurial, Bazaar, etc.
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Version control systems

Distributed version control system (39 generation)

remote repository clone :
(arviesin) repository

clone synchronize clone
(push)

local repository

local repository

synchronize
(pull)

modification
(commit)
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Centralized and distributed version control systems

Server Server

remote remote

repository

repository

working copy

PC 1

working copy

PC?2

local repository

+~
=
o
4
Q
]
)
o

working copy

PC 1

local repository

checkout

working copy

PC?2
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Generation model

Network model Operation atomicity | Concurrence handling
Local Smg[e s : Exclusive locks
(hon-atomic commits)
Second Centralized Ifllese’r . Merge before commit
(atomic commits)
Distributed Ellesef . Commit before merge
(atomic commits)
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Version control systems

Changeset representation

» Storing the full state of all revisions in the repository would
waste significant storage space and raise processing costs

= Hence previous (15t and 2"d generation) revision control
systems only store the difference (changeset, delta) between
any two subsequent revisions

®» some systems (e.g. Mercurial) may create a snapshot from
the full content periodically

» |nitially (SCCS) forward deltas were utilized to create the
versions from the previous ones

» |t was early realized (RCS), that using reverse deltas and
storing the full state of the newest revision can provide better
performance, since recent revisions of a branch are checked
out more frequently compared to older ones

» |\ixed solution: using reverse deltas on the main line and
forward deltas on the side branches 327
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Version control systems

Changeset representation

I . reSUIt
|
|

|

|

. . ] . .
revision, : revisionp.

Forward deltas

[}
query (revision,.s)

W Reverse deltas

. e ] Py
revision, : revisionp4

[}
query (revision.s)
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Version control systems

Changeset representation

1l: int rev;

» Determining changes in textual ‘ 2: rev := 10;
documents, like source code files N
Is usually done on a state-based
approach delta line 2: rev := 99;

= in most cases comparing
content line-by-line

»c.g. GNU diff

®» for structured content the unit
of comparison might be
something different (e.g. XML, reviom
JSON, UML)

® For binary data (e.g. images) A replacel ORI
operation-based approaches can
also be used.

1l: int rev;
2: rev := 99;
3: rev++;

revisionn,

>
w

State-based

1l: int rev;
2: rev := 10;
3: rev++;

1l: int rev;
2: rev := 99;
3: rev++;

Operation-based 329

revisionn;

>
w
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Version control systems

Changeset representation

» By the time of 3@ generation version control systems, storage
capacity significantly increased, while their cost was reduced

» Newer version control tools (like Git) store the entire content
of modified files, not only the changed parts (delta)

) test.txt ;
first commit > "version 1"

test.txt I

new.txt "neW ﬁlen P

) ) test.txt )
third commit tree > "version 2"

new.txt

second commit

330




ELTE|IK

INFORMATIKAI KAR

Version control systems
Git

® During the seminar classes, student project will be version
controlled with the Git version control system, which is tightly
integrated into the faculty GitLab instance.

» Faculty GitLab server: https://szofttech.inf.elte.hu/

» The remote repository available on the GitLab server can be
browsed and viewed on the web user interface of GitLab. Basic
edit operations are also possible (these will also be commits).

» \/ersion control of the source code is usually performed on a
local repository with a client application. The local repository is
regularly synchronized with the remote. We can use:

®» the command-line commands; or

® 3 graphical desktop client application.
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Version control systems

Git: installation

» The Git version control system can be easily installed:
» \\indows, Mac installer: https://qgit-scm.com/downloads
®» Debian/Ubuntu: apt-get install git
» Other UNIX systems: https://git-scm.com/download/linux

» After installation we can immediately start to work with the
command-line instructions.

» Therefore, on a Windows system, it is recommended to add
the Git binaries to the PATH environment variable.

» Graphical client applications might be installed separately.

®» [For each Git commit the name and email address of the author
(the committer to be more precise) must be assigned. The
values shall be configured beforehand globally.

git config --global user.name "Sample Student"

git config —--global user.email student@inf.elte.hu

332


https://git-scm.com/downloads
https://git-scm.com/download/linux

ELTE|IK

INFORMATIKAI KAR

Version control systems

Git: creating a repository

®» A new empty repository can be initialized:
git 1nit
» QOr an existing remote repository can be cloned:

git clone https://mysite.com/best-project.git

» \Ne usually need to clone remote repositories.

» The remote repository, which was cloned will get the alias

name origin in our local repository (by default), This can be
used later, e.g. on synchronization.
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Version control systems
Git: tracking files

» \\e can start tracking the changes of files with the git add
command, adding them to the staging area:

git add main.cpp

» Not only single files, but patterns (e.g. *.cpp) or complete
directories can be added.

®» The current state of our working copy can be checked with the
git status command anytime.

glt status
> On branch master

> Your branch is up to date with 'origin/master'.

> Changes to be committed:
> (use "git reset HEAD <file>..." to unstage)
> new file: main.cpp
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Version control systems

Git: creating a new revision

» Once we have finished added the needed changes to the
staging area, we can commit it as a new revision to the local
repository with the git commit command:

git commit -m "Added main program."
> [master d26c¢c7a9] Added main program.
> 1 file changed, 1 insertion(+)

> create mode 100644 main.cpp
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Version control systems
Git: tracking further changes

» \\Ne can add new files to the staging area:
git add rectangle.h

git commit -m "Added Rectangle class."

=» A new revision can contain new files and the modification of
already version controlled files:

git add circle.h

git add main.cpp

git commit -m "Added Circle class.
Modified the main program."
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Git: synchronization with a remote repository

= Mew revisions created in our local repository have to be synchronized with
the originally cloned remote repository from time to time, so our
modifications will be accessible to our teammates. This can be done with
the git push command.

git push origin master
> Counting objects: 3, done.
> Writing objects: 100% (3/3), 247 bytes | 123.00 KiB/s, done.
> Total 3 (delta 0), reused 0 (delta 0)
> To /path/to/workspace/folder
d45172c..80a3%a2 master -> master

» e define which remote repository we would like to synchronize with
and which branch. We can use the origin alias name for the cloned
remote repository. The branch is the master in the above example.

» \When using fracking branches the name of the remote and the branch
can be omitted, simplifying the command to git push.

®» New branches and revision committed by other developers can be
downloaded with the git pull command into out local repository.
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Version control systems

Git: creating branches

®» New branches can be created with the git branch command.

git branch new-branch

» This new branch will diverge from the currently checked out
revision in our working copy.

®» \\e can switch between branches with the git checkout
command.

glit checkout new-branch
» The default branch is usually named master.

®» A new branch can be created and checked out in a single step:

git checkout -b new-branch
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Version control systems

Git: merging branches

» After the completion of the purpose of a branch (e.g. developing
a new feature), the changes should be merged back to the main
development branch (master).

» \\le can merge branches with the git merge command.

= First we need to check out the master branch:

git checkout master

®» Then we can merge the modifications of the side branch:

glit merge new-branch

®» |n case the same files and the same parts of them were
modified on both branches, merging can usually cannot be
done automatically. This is called a merge confiict.
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Git: resolving merge conflicts

®» |n such case the conflict must be resolved manually, by editing
the affected files.

» Conflicting code segments are marked with a special syntax by
Git inside the source files themselves:

<LK HEAD

The content on the current branch, which is the master
in this example

The content on the branch to be merged, which i1s the
new-branch in this example
>>>>>>> new-branch

®» |t is the task of the developer to decide which version to use
from the two; or define a new, third version as a resolution.

® The resolved files must be added to the staging area
(git add), then the modifications have to be committed
(git commit).
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Git: overview of basic command line instructions

Workspace Index (staging) Local reposilory Q Remote repository
— < git init
Tzl —<: ‘ ‘ — git clone <remote url>
_< git fetch
Update
— — git pull
<G —
| — L
=
git add —
> —l
] LLl
git mv —— ~—
= >
T (@)}
git rm [— ©
> Z
Modification git comit >_ %
— =
N
git commit -a —— — N
P =
— X
git push — .qj
> o
[ —
3
— — git checkout HEAD
< U)
— git checkout
Checkout <
< — git reset <commit>
git diff
Show changes < git diff HEAD 34 ‘|
_<  E— [ ([
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Online tools to learn using Git

» Multiple online resources support understanding Git through
visualizing how the Git history changes for the executed
commands. The following tools are recommended:

®» hitps://qgit-school.qgithub.io/visualizing-qgit/

®» hitps://learnqgitbranching.js.orq/

e0o # Git Demonstration

Here we have two branches; each has one commi
that's unique. This means that neither branc
includes the entire set of "work™ in the

repository that we have done. Let's fix that

with merge.
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Git GUI clients

» TortoiseGit

=» \indows

® gvailable in computer labs

®» SourceTree
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PR
G e e
4 Tosciehel
& ok veeduges
+ - % Torokal0
B R Gmtennecamat | % ok
& Merge pul request 2948 fronf . Utils
& fxscrpt eror when portind 2 Cpangelog et
8 ri——
& Changslog-prel 8
[SHA-1: cd4Be935¢ce583624071ce2d55a307a1a064115 % compatibility, manifest.mi
« herge pull request 8948 from git/drop-newrelic | %) Debug-Hinsse
@ gplot
irop tew relic support T
Path Exterson  Stohus Unes added & TortoiseGit.commen.props.
Dif with parent 1: be2STec & ToroiseGit common-dil props
p— Modfed o |# Tortoisetit.commonlangs props
otk b Modted 5 | # Tortoisetitcommon-stactisprcps
confanenreicyml il Deleted 0 | | ) Tooicstgts nesettings
vEm Q] A © @& 44
VemComni Chostous ok Sl X34 et At Pt P
FILE STATUS [an eranches IRe s Lot L Show Remote Branches )
() working Copy Graph Description
T ———
BRANCHES ! ° Fix to reachabiity patch in 9¢c1905187bc264 1ebc8102¢]
F deta-updates | 1|8 Removing the SOKROOT from ConfigBinanyoetta.xcconti
% master [ [§ Acuay ur the archs back tht i get caughe i he
v et [ |6 purtne depioyment targets ant rchiectures b from
Fumege @D ||| [&  werweremore banch waurersuimerse o uimerge
o s The finish_instaltation tool will not relaunch the host apsy
v oo

¥ HEAD

Sparkle was crashing a lot during ‘Extracting Updat
Specify 10.6 SDK 50 we can build on Xcode 4.1
Complle for (386/x86 64 on 106 onl

» \Nindows, Mac
» GitKraken

» | inux, Windows, Mac
®» SmartGit

electron -

Message
. N (0 [oromnd smartsvm]faed IDEA warmings
fixed compilation errors
= | inux, Windows, Mac
y ] ©  [origin/master0SU-3767: Widget i disposed exception after update dialog dispose
O {maste]SU-3235: Filetable: display remote state in “Name” column
O SuRepositoryBrowserRemoveAction: fixed incorrect error message (in case a file is selected)
& SuRepositoryBrowserRenameDisiog: OK button had perods
©  5u-3850: works inverse
. & revers 1 3 T
» u er § (it GigrAmaASE R ppied hangs o St
n O applied changes from SmartGit 3 rc 4
| o G branch orig into 2
o $6G-2285: Full-screen support for Windows & Linux

» https://qgit-scm.com/downloads/quis



https://git-scm.com/downloads/guis

ELTE|IK

INFORMATIKAI KAR

Version control systems

Using TortoiseGit

» TortoiseGit is a free graphical
desktop client for the Windows

Y Pull.
operating system 2| %
Group by > Diff
» Homepage, down Ioad : Refresh 3 Diff with previous version
https://tortoiseqit.org/ = Sowtes

= Does not include Git, which i e covz | @ Dreen
must be installed separately. | oo ?i |
= \WVhen using TortoiseGit, the e 5| € s emroes
usual Git commands can be P dlc
invoked from the (right mouse | & mwes: > S00F
click) context menu of the File | % men |
Explorer. 2|

Paste

+. Browse References

T Create Tag..
= Export..

4+ Add..
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TortoiseGit: clone a repository

“* Git clone - TortoiseGit *
Clone Existing Repository
URL ‘ https://mysite.com/best-project.git v Browse... |w
Directory: E:\Temp\best-project Browse...
[ ] Depth 1 [ ] Recursive [ Clone into Bare Repo [ ] No Checkout
[ Branch ] Origin Name LILFS
- et _ i _ H H —
From SVN Repository £ E\Temp - Git Command Progress - TortoiseGit O >
[ From SYN Repository 9 e;éﬁ
w
Trunk: | trunk Tags: tags
From: 0 remote: Compressing objects
POST git-upload-pack (175 bytes) A

remote: Enumerating objects: 71, done.

remote: Counting objects: 108% (71/71), done.

remote: Compressing objects: 188% (65/65), done.

remote: Total 71 (delta 13), reused @ (delta B), pack-reused B

Success (7968 ms @ 2020. ©3. @9. 14:32:13)

Show log - Abort 345
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TortoiseGit: commit a new revision

' E\Temp\best-project - Commit - TortoiseGit

Commit to: master [Jnew branch

Message:

.Adding rectangle class. Modifying main pr-ogr-am.]

(] Amend Last Commit
(] Set author date
(] Set author

Changes made (double-click on file for diff):
Check: ANl None nversioned Versioned Added eleted

= O X

1/48

Add Signed-off-by

Path
h rectangle.h
<++ main.cpp

<

Show Unversioned Files
(] Do not autoselect submodules

Show Whole Project
(] Message only Commit v

%" E\Temp\best-project - Git Command Progress - TortoiseGit - O X

o

[master 1bafe3c] Adding rectangle class. Modifying main program.
2 files changed, 2 insertions(+), 1 deletion(-)
create mode 188644 rectangle.h

Success (343 ms @ 2020. ©3. 9. 21:45:23)

Push... A Abort 3 4 6
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TortoiseGit: synchronize with remote (push & pull)

" E\Temp\best-project - Push - TortoiseGit *
Ref
&' E\Temp\best-project - Pull - TortoiseGit x
Local: ‘master
Remote
Remote: ‘ master origin ~
Destination © Arbitrary URL:
. origin
@ Remote: 9 Remote Branch: |master e
(O Arbitrary URL: Options
[]squash [ No Commit
Options [ INo Fast Forward [] Fast Forward Qnly
Force: May discard known changes
. Lk - [un (m] Tags Default: Reachable
[ lUse Thin Pack (For slow network connections)
P
[Indude Tags =] Prune
+| Autoload Putty Ke
- o ey Autoload Putty Key Manage Remotes
[]Set upstream/track remote branch
[ Aways push to the selected remote archive for this local brar []Launch Rebase After Fetch
[ ] Aways push to the selected remote branch for this local bran Cancel Help
Recurse submodule None v
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TortoiseGit: synchronize with remote (sync)

®» The Sync option provides an overview interface where both the
pull and the push functionalities can be accessed.

" E\Temp\best-project - Git Synchronization - TortoiseGit - O X
Local Branch: 'master ~| | ... Remote Branch: master V‘
Remote ‘ L] origin ~ ‘ Manage

Autoload Putty Key [ ]Force
Graph Actions Message Author Date
(OF % (IEET) Adding Rectangle class. ... Mété Cserép  2020. 03. 09. 14:40:21
-P Adding main program. Maté Cserép  2020. 03. 09. 14:39:43

4 4 » ¥ OutCnmmits/<OutChangeList

Pull |v Push - Submodule Update |v Apply Patch Email Patch

Show log Commit Stash changes |v
2 commits ahead "origin/master"” — 348
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TortoiseGit: create and merge branches

» Beginner Git users often find creating and merging branches a complex
task with the command-line tools. The graphical interface of TortoiseGit
can ease this job.

. - L @ —oroiect - B ieGi
" E\Temp\best-project - Create Branch - TortoiseGit X % E\Temp\best-project - Merge - TortoiseGit x
F
Name rom
Branch drcle-feature @ Branch cirde-feature v
O1Tag
Base On O Commit
(® HEAD (master) -
(O Branch master o [ 15quash [ ] Messages 20
o) Tag [“INo East Forward [] Fast Forward Only
. No Ci it
() Commit I No Comm
Strategy ~
Options
: : Merge Message
Track Force +|Switch to new branch:
B LIE 18 ’ <Auto Generated by Git>
Description
Cancel Help Cancel Help
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TortoiseGit: resolving merge conflicts

» This is especially true when resolving conflicts. TortoiseGit provides a
side-by-side comparison view of the 2 file states to be merged.

4" E\Temp\best-project - Git Command Progress - TortoiseGit - O X

o

@8 = | HEAD - TortoiseGitMerge - O X

o
| I IQ ¥ Undo ) copy {_\ Find tPrevious difference ; MNext conflict .4’ ?
4
(Whi

| Redo B next difference Previous inline difference )
= = save | Reload Paste 5 Goto Line :I::I(‘_,:; f Previous conflict Mext inline difference I;.::,‘:n t:j: bt‘lgec\':s'
Auto-me r'gi.ng main .cpp Edit Navigate Blocks w
CONFLICT (content): Merge conflict in main.cpp MERGE_HEAD (new-branch) | " HEAD \ ~
Automatic merge failed; fix conflicts and then comn 1 #include- <iostream>< 1 #include-<iostreams><
2 using-namespace-std ;< 2 using:-namespace-std;<
3¢ 3¢
git did not exit cleanly (exit code 1) (343 ms @ 24 4+ 4//-Added-this-line-on-new-branch. M |+ 4 //-Added-this-line-on-master. B
5int-main()-< 5int-main()-<
6/{< 6/{<
7 - -« -cout-<<:"Hello, -World!" << endl;< 7 - - -cout-<<-"Hello, -World!"-<<-endl;<
8 .- -.return-@;< 8 ..-.return-0;<
Resolve v 9} 91}
v hd
< > < >
-~

Merged - main.cpp

1 #include-<iostream><
2 using-namespace- std;d

Bl
R A A T A T T A LR AT

5 int-main()-<

6 {<

7 - -« -cout:<<:"Hello, -World! " <<-endl;<
8 .--.return-8;<
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» |n the TortoiseGit -> Settings option in the menu, we can modify

the settings, e.g. the commiter’'s name and email address.

Settings - TortoiseGit X

wv -~ General ® Git

----- (o) Context Menu
----- (o) Context Menu 2
£* Dialogs 1
£¥ Dialogs 2
£¥ Dialogs 3
? Colors 1
----- ? Colors 2
----- ? Colors 3
----- [a Alternative editor
v 4 Git
----- *é’ Credential
vs Hook Scripts
----- & lssue Tracker Integration
v %) lcon Overlays
----- ? Icon Set
e Overlay Handlers
~ 63 Network
..... @ Email
v -5 Diff Viewer
Y Merge Tool
£ Saved Data
& TortoiseGitBlame
----- 2 TortoiseGitUDiff
----- A Advanced

Config source

() Effective | Loca << (@ Global

User Info

<< () System

Name: ‘ Sample Student

Email: ‘ student@inf.elte.hu

| [Jinherit

Signing key ID:

Auto CrLf convert

AutoCrLf: i SafeCrLf: =

[®] QuotePath [®] Prune

Save to: Global

Edit local .git/config Edit global .gitconfig
Edit .tgitconfig

View effective config

inherit

!;Eclit systemwide gitconfic

View systemwide gitconfig

Apply Help
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Support in integrated development environments

= Most modern integrated Team Explorer - Home
development environments Ow¥ o
(IDE) offers native solution  Home|etewar v
for version control. 4 Project .
» They are called @ Changes %" Branches

integr. forar n.
teg ated for a reaso |£| Pull Requests TJ, Sync

» Therefore switching

between multiple D T L} settings
applications during

development can be 4 Solutions | -
avoided New.. | Open.. | Show Folder View

m Todolist.sln | Practice_T\Todolist
®» |n Visual Studio the version 2] Todolist.sin | Practice_2\Todolist

Contro| funct|onal|t|es are m_ Todolist.sin | Practice 2\ Tadal ist -
Solution Explorer  Team Explorer

located under the Team

Explorer menu.
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Support in integrated development environments

® |n IntelliJ CLion these
functionalities are locate under
the VCS (version control
System) menu.

» For QtCreatorit is available in
the Tools -> Git menu

Window Help

P Locate... Ctrl+K
Cs+
aMmL/Is
Tests
Code Pasting
Git
Current Project
Form Editor Local Repository * Diff
External Remate Repository Log
Diff Git Tools Reflog
Options... Actions on Commits... Utezi
Create Repository... Siile
Commit.. Alt+G, Alt+C

Amend Last Commit...
Fixup Previous Commit...

Reset...
Recover Deleted Files
Interactive Rebase...

Branches...

Patch
Stash

Window Help

Local History
VCS Operations Popup...
v Commit...
¥ Update Project...
Refresh File Status
".5* Show Local Changes as UML

i Create Patch...
Apply Patch...
.+, Shelve Changes...
Checkout from Version Control

Import into Version Control

Browse VCS Repository

Ctrl+Alt+Shift+D

Alt+"
Ctrl+K
Ctrl+T

)
>
> st

necen rnes

P Branches...
Tag...

Drop files h = Merge Changes...
Stash Changes...

R Ctrl+Shift+"
Navigation e

UnStash Changes...
O Reset HEAD...
Remotes...
Clone...
Fetch
« Pull...

7 Push... Ctrl+Shift+K

Rebase...
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Which files shall be version controlled?

» Git is efficient is version controlling text files, including code files.
Therefore the purpose of the version control system is to track the
changes of the source code of the software under development.

® For a general software project, it is NOT recommended to place
under version control:

» intermediate and final binary files of the compilation process,
as they are reproducible from the source code and will cause
merge conflicts regularly.

® personal configuration of the development environment (e.g.
the .vs/ folder for Visual Studio or the nbproject/private/ folder
for NetBeans), as the differ among developers.

® |arge binary files (e.g. videos, large images), as Git is not
efficient version controlling them. Although the size of Git
repositories scale well, the size of an easily manageable
repository does not exceed 1-2 GB.
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Excluding files from version control

» Only files explicitly added to version control (git add) are
tracked, other files are excluded.

» To avoid tracking files accidentally, we can mark files and
directories which must always be ignored from version control.

® The rules can be defined in special .gitignore files.

» These files shall be version controlled, so the configuration
Is shared among team members.

®» |nside a .gitignore file, each line contains a pattern to match

files and directories. The matched files are excluded from
version control.

» This configuration is applied transitively to subdirectories, so
a single .gitignore file in the project root directory can
often be sufficient.
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Git: .gitignore pattern

Fatem  Maiches Descipion

program.exe  /program.exe Matches all program.exe files.
/bin/program.exe

/program.exe /program.exe Matches the program.exe file
but not: at the given directory level.
/bin/program.exe

*.exe /program.exe Matches all files with the exe
/bin/main.exe extension.

bin/ /bin/ Matches all bin folders (but not
/project/bin/ the files with the name bin!)
but not:

/logs/bin (file)

/bin/*.exe /bin/program.exe Matches all files with the exe
/bin/main.exe extension in the bin folder at
but not: the given directory level.

/bin/program.dll
/project/bin/program.exe
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Git: .gitignore pattern

Fatem  Maiches |bescipion

*log /application.log Matches all files with the log
limportant.log /logs/application.log extension, except when the
but not: file's name is important.log.

/logs/important.log

logs/**/*.log /logs/application.log Matches all files with the log
/logs/runtime/main/01.log extension, which are inside a
/project/logs/deploy.log folder named logs (arbitrary
but not: folder depth allowed).
/runtime.log

®» For most programming languages an IDEs, a general purpose,
sample .gitignore file is available on GitHub. It is a good idea
to copy such a sample file or even combine multiple of them.

» UURL: https://github.com/github/gitignore

357



https://github.com/github/gitignore

ELTE|IK

INFORMATIKAI KAR

Version control systems

Version control of large binary resources

» \/ersion control of large video, image and audio resource files
requires extra caution.

» Git is not efficient in tracking changes of large binary files.

®» |t significantly increases the network traffic required to
download a local repository (git clone).

» Developers do not necessarily need the assets created by
designers during development and testing time.

» Therefore even in the case the large binary resource files in a
project change rarely, usually it does not worth to track them in
a version control system like Git.
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Git Large File Storage

» \Vhen required, the version control of large binary files can be
done with the Git Large File Storage (Git LFS) system.

®» |t replaces large binary files with a reference and the
content of the files themselves are not stored in the Git
repository, but on a different (remote) server.

®» Thus the size of our Git repository remains small.

Large File Storage

i
o) 2

i

Source: git-Ifs.github.com
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Git Large File Storage

» The GitLab instance on szofttech.inf.elte.hu supports Git LFS.

» To utilize it, Git LFS must be installed on the client computers
(the computers you use for development).

®» Download: https://qit-Ifs.qgithub.com/

» Jsage:
https://docs.qitlab.com/ee/administration/lfs/manage large
binaries with qit Ifs.html
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Gitflow feature branching model

» Preferred for large ey OSSR e
software with multiple -
supported releases

Time

» Main branches: L
®» master
= develop

Source: nvie.com

®» Supporting branches:
» feature branches
® release branches
» hotfix branches
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GitHub feature branching model

» Preferred for software with a single supported release and a
fast cycle to roll out new releases.

= \/\Vhat is on the main branch, can be released!

=» Main branch: master

®» Supporting branches: feature and bugfix branches

Bugfix

Master DO

Source: blog.programster.org

Feature 342
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GitLab Flow feature branching model

» |t may not always be possible to release a new version of
the software on the main development branch.

» Main development branch: master
» Production release branch: production

» Staging (testing) release branch: staging (optional)

Feature

Master {O PO
O——0

Staging

Hotfix

Source: blog.programster.org
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Version control systems

Historical background

®» The exponential growth in size and complexity resulted in a
software crisis in the 1970s and lead to an increment in the:

® size of program source code,
» time required to complete software projects,
» required human resource (developers).

» As the software industry advanced into a new era, more and
more applications were developed

®» the life-cycle of software projects usually did not end with
the release of the first public version,

®» maintenance and further development phases followed.

» Software projects increased both in size, complexity,

development time and participating programmers. i
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Version control systems

Functionality

®» As implementation is carried out in multiple phases, often by
multiple developers, it is necessary for the subsequent and
parallel states of the program to be easily trackable. This task is
accomplished through the revision control systems

» c.g. CVS, Apache Subversion (SVN), Mercurial, Git
» the source code is stored in a shared, central repository

» from which the programmers may create their local working
copy for development

» the modifications are uploaded back to the central
repository (commit)

» after the initial creation of the working copies (checkout),
they must be continuously updated
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Functionality

repository

R revision: 132

checkout / update commit

modify .
downloaded copy modified copy

working copy
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Version control systems

Functionality

®» Revision control systems enables us to:

®» store all previous revisions and to make a local working
copy from them

®» access the main line of development (usually named
baseline, master or trunk), the most recent version (head),
and to upload new revisions with documentation

» recording the changes between specific revisions
» undoing changes, restoring previous revisions

» checking possible source code conflicts resulting from
modifications and resolving them
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Version control systems

Functionality

® pbranching new lines of development (branch), which run
alongside the main line, and can be merged with each other
or back to the main line of development

feature branch

A:139 A:140 A:141

create branch \ merge

main branch (trunk) !

B:140 B:141
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Functionality

®» merging often requires additional manual interaction and
corrections

»the changed code parts can usually be merged
automatically through code analysis, which can be two-
way, using only the 2 states of the modified file, or three-
way, analyzing the state of their common ancestor

» exclusively lock code parts to avoid conflicts

® creating a snapshot from a specific revision and marking it
with a tag (e.g. for easy or public access)

» treating commits as atomic operations (e.g. to handle
network failures during upload)
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Local version control system (15t generation)

» Tracking the changes of source code, managing the
combination of features added to different releases

®» |ocal repository (though can be accessed by multiple
developers when deployed on e.g. a mainframe)

®» file based operations (1 revision contains changes for 1 file)

® concurrency control through exclusive locks
®» The theoretical foundations defined in the 1970s:

» Source Code Control System (SCCS) — 1972
» Revision Control System (RCS) - 1982
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Centralized version control system (29 generation)

» Parallel development by multiple programmers
» centralized model with a client-server architecture

®» fileset based operations (1 revision contains changes for a
set of files)

® concurrency control usually by merging before committing
» Became widespread in the 1990s:

» Concurrent Versions System (CVS)

» Subversion (SVN)

®» SourceSafe, Perforce, Team Foundation Server, etc.

» Drawback: the central role of the server (e.q. failure),
furthermore version control operations requires network
connection, hindering offline work
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Distributed version control system (3" generation)

» Network communication is decoupled from the classical version
control operations and become separate actions which can be
initiated by the user

®» decentralized, distributed network model

» cach client has a copy of the complete codebase, including
its full version history

® version control operations are executed on the local
repository of the client

®» synchronization is done based on a peer-to-peer approach,
but well-known servers can be established to boost
efficiency

® concurrency control usually by committing before merging
» |ntroduced in the early 2000s:
» \onotone, Darcs, Git, Mercurial, Bazaar, etc.
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Distributed version control system (39 generation)

remote repository clone :
(arviesin) repository

clone synchronize clone
(push)

local repository

local repository

synchronize
(pull)

modification
(commit)
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Centralized and distributed version control systems

Server Server

remote remote

repository

repository

working copy

PC 1

working copy

PC?2

local repository

+~
=
o
4
Q
]
)
o

working copy

PC 1

local repository

checkout

working copy

PC?2
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Generation model

Network model Operation atomicity | Concurrence handling
Local Smg[e s : Exclusive locks
(hon-atomic commits)
Second Centralized Ifllese’r . Merge before commit
(atomic commits)
Distributed Ellesef . Commit before merge
(atomic commits)
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Changeset representation

» Storing the full state of all revisions in the repository would
waste significant storage space and raise processing costs

= Hence previous (15t and 2"d generation) revision control
systems only store the difference (changeset, delta) between
any two subsequent revisions

®» some systems (e.g. Mercurial) may create a snapshot from
the full content periodically

» |nitially (SCCS) forward deltas were utilized to create the
versions from the previous ones

» |t was early realized (RCS), that using reverse deltas and
storing the full state of the newest revision can provide better
performance, since recent revisions of a branch are checked
out more frequently compared to older ones

» |\ixed solution: using reverse deltas on the main line and
forward deltas on the side branches 377
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Version control systems

Changeset representation

I . reSUIt
|
|

|

|

. . ] . .
revision, : revisionp.

Forward deltas

[}
query (revision,.s)

W Reverse deltas

. e ] Py
revision, : revisionp4

[}
query (revision.s)

378




ELTE|IK

INFORMATIKAI KAR

Version control systems

Changeset representation

1l: int rev;

» Determining changes in textual ‘ 2: rev := 10;
documents, like source code files N
Is usually done on a state-based
approach delta line 2: rev := 99;

= in most cases comparing
content line-by-line

»c.g. GNU diff

®» for structured content the unit
of comparison might be
something different (e.g. XML, reviom
JSON, UML)

® For binary data (e.g. images) A replacel ORI
operation-based approaches can
also be used.

1l: int rev;
2: rev := 99;
3: rev++;

revisionn,

>
w

State-based

1l: int rev;
2: rev := 10;
3: rev++;

1l: int rev;
2: rev := 99;
3: rev++;

Operation-based 379

revisionn;

>
w
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Version control systems

Changeset representation

» By the time of 3@ generation version control systems, storage
capacity significantly increased, while their cost was reduced

» Newer version control tools (like Git) store the entire content
of modified files, not only the changed parts (delta)

) test.txt ;
first commit > "version 1"

test.txt I

new.txt "neW ﬁlen P

) ) test.txt )
third commit tree > "version 2"

new.txt

second commit
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Version control systems
Git

® During the seminar classes, student project will be version
controlled with the Git version control system, which is tightly
integrated into the faculty GitLab instance.

» Faculty GitLab server: https://szofttech.inf.elte.hu/

» The remote repository available on the GitLab server can be
browsed and viewed on the web user interface of GitLab. Basic
edit operations are also possible (these will also be commits).

» \/ersion control of the source code is usually performed on a
local repository with a client application. The local repository is
regularly synchronized with the remote. We can use:

®» the command-line commands; or

® 3 graphical desktop client application.
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Git: installation

» The Git version control system can be easily installed:
» \\indows, Mac installer: https://qgit-scm.com/downloads
®» Debian/Ubuntu: apt-get install git
» Other UNIX systems: https://git-scm.com/download/linux

» After installation we can immediately start to work with the
command-line instructions.

» Therefore, on a Windows system, it is recommended to add
the Git binaries to the PATH environment variable.

» Graphical client applications might be installed separately.

®» [For each Git commit the name and email address of the author
(the committer to be more precise) must be assigned. The
values shall be configured beforehand globally.

git config --global user.name "Sample Student"

git config —--global user.email student@inf.elte.hu
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Version control systems

Git: creating a repository

®» A new empty repository can be initialized:
git 1nit
» QOr an existing remote repository can be cloned:

git clone https://mysite.com/best-project.git

» \Ne usually need to clone remote repositories.

» The remote repository, which was cloned will get the alias

name origin in our local repository (by default), This can be
used later, e.g. on synchronization.
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Git: tracking files

» \\e can start tracking the changes of files with the git add
command, adding them to the staging area:

git add Main.java

» Not only single files, but patterns (e.g. *.java) or complete
directories can be added.

®» The current state of our working copy can be checked with the
git status command anytime.

glt status
> On branch master

> Your branch is up to date with 'origin/master'.

> Changes to be committed:
> (use "git reset HEAD <file>..." to unstage)
> new file: Main.java
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Git: creating a new revision

» Once we have finished added the needed changes to the
staging area, we can commit it as a new revision to the local
repository with the git commit command:

git commit -m "Added main program."
> [master d26c¢c7a9] Added main program.
> 1 file changed, 1 insertion(+)

> create mode 100644 Main.java
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Git: tracking further changes

» \\Ne can add new files to the staging area:

glit add Rectangle.java

git commit -m "Added Rectangle class."

=» A new revision can contain new files and the modification of
already version controlled files:

git add Circle.java

git add Main.java

git commit -m "Added Circle class.
Modified the main program."
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Git: synchronization with a remote repository

= Mew revisions created in our local repository have to be synchronized with
the originally cloned remote repository from time to time, so our
modifications will be accessible to our teammates. This can be done with
the git push command.

git push origin master
> Counting objects: 3, done.
> Writing objects: 100% (3/3), 247 bytes | 123.00 KiB/s, done.
> Total 3 (delta 0), reused 0 (delta 0)
> To /path/to/workspace/folder
d45172c..80a3%a2 master -> master

» e define which remote repository we would like to synchronize with
and which branch. We can use the origin alias name for the cloned
remote repository. The branch is the master in the above example.

» \When using fracking branches the name of the remote and the branch
can be omitted, simplifying the command to git push.

®» New branches and revision committed by other developers can be
downloaded with the git pull command into out local repository.
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Git: creating branches

®» New branches can be created with the git branch command.

git branch new-branch

» This new branch will diverge from the currently checked out
revision in our working copy.

®» \\e can switch between branches with the git checkout
command.

glit checkout new-branch
» The default branch is usually named master.

®» A new branch can be created and checked out in a single step:

git checkout -b new-branch
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Git: merging branches

» After the completion of the purpose of a branch (e.g. developing
a new feature), the changes should be merged back to the main
development branch (master).

» \\le can merge branches with the git merge command.

= First we need to check out the master branch:

git checkout master

®» Then we can merge the modifications of the side branch:

glit merge new-branch

®» |n case the same files and the same parts of them were
modified on both branches, merging can usually cannot be
done automatically. This is called a merge confiict.
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Git: resolving merge conflicts

®» |n such case the conflict must be resolved manually, by editing
the affected files.

» Conflicting code segments are marked with a special syntax by
Git inside the source files themselves:

<LK HEAD

The content on the current branch, which is the master
in this example

The content on the branch to be merged, which i1s the
new-branch in this example
>>>>>>> new-branch

®» |t is the task of the developer to decide which version to use
from the two; or define a new, third version as a resolution.

® The resolved files must be added to the staging area
(git add), then the modifications have to be committed
(git commit).
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Git: overview of basic command line instructions

Workspace Index (staging) Local reposilory Q Remote repository
— < git init
Tzl —<: ‘ ‘ — git clone <remote url>
_< git fetch
Update
— — git pull
<G —
| — L
=
git add —
> —l
] LLl
git mv —— ~—
= >
T (@)}
git rm [— ©
> Z
Modification git comit >_ %
— =
N
git commit -a —— — N
P =
— X
git push — .qj
> o
[ —
3
— — git checkout HEAD
< U)
— git checkout
Checkout <
< — git reset <commit>
git diff
Show changes < git diff HEAD 39 ‘|
_<  E— [ ([
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Online tools to learn using Git

» Multiple online resources support understanding Git through
visualizing how the Git history changes for the executed
commands. The following tools are recommended:

®» hitps://qgit-school.qgithub.io/visualizing-qgit/

®» hitps://learnqgitbranching.js.orq/

e0o # Git Demonstration

Here we have two branches; each has one commi
that's unique. This means that neither branc
includes the entire set of "work™ in the

repository that we have done. Let's fix that

with merge.
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Git GUI clients

» TortoiseGit

=» \indows

® gvailable in computer labs

®» SourceTree
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Specify 10.6 SDK 50 we can build on Xcode 4.1
Complle for (386/x86 64 on 106 onl

» \Nindows, Mac
» GitKraken

» | inux, Windows, Mac
®» SmartGit

electron -

Message
. N (0 [oromnd smartsvm]faed IDEA warmings
fixed compilation errors
= | inux, Windows, Mac
y ] ©  [origin/master0SU-3767: Widget i disposed exception after update dialog dispose
O {maste]SU-3235: Filetable: display remote state in “Name” column
O SuRepositoryBrowserRemoveAction: fixed incorrect error message (in case a file is selected)
& SuRepositoryBrowserRenameDisiog: OK button had perods
©  5u-3850: works inverse
. & revers 1 3 T
» u er § (it GigrAmaASE R ppied hangs o St
n O applied changes from SmartGit 3 rc 4
| o G branch orig into 2
o $6G-2285: Full-screen support for Windows & Linux

» https://qgit-scm.com/downloads/quis
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Using TortoiseGit

» TortoiseGit is a free graphical
desktop client for the Windows

Y Pull.
operating system 2| %
Group by > Diff
» Homepage, down Ioad : Refresh 3 Diff with previous version
https://tortoiseqit.org/ = Sowtes

= Does not include Git, which i e covz | @ Dreen
must be installed separately. | oo ?i |
= \WVhen using TortoiseGit, the e 5| € s emroes
usual Git commands can be P dlc
invoked from the (right mouse | & mwes: > S00F
click) context menu of the File | % men |
Explorer. 2|

Paste

+. Browse References

T Create Tag..
= Export..

4+ Add..
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TortoiseGit: clone a repository

“* Git clone - TortoiseGit *
Clone Existing Repository
URL ‘ https://mysite.com/best-project.git v Browse... |w
Directory: E:\Temp\best-project Browse...
[ ] Depth 1 [ ] Recursive [ Clone into Bare Repo [ ] No Checkout
[ Branch ] Origin Name LILFS
- et _ i _ H H —
From SVN Repository £ E\Temp - Git Command Progress - TortoiseGit O >
[ From SYN Repository 9 e;éﬁ
w
Trunk: | trunk Tags: tags
From: 0 remote: Compressing objects
POST git-upload-pack (175 bytes) A

remote: Enumerating objects: 71, done.

remote: Counting objects: 108% (71/71), done.

remote: Compressing objects: 188% (65/65), done.

remote: Total 71 (delta 13), reused @ (delta B), pack-reused B

Success (7968 ms @ 2020. ©3. @9. 14:32:13)

Show log - Abort 395
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TortoiseGit: commit a new revision

" EATemp\best-project - Commit - TortoiseGit — O X

Commit to: master [ new branch

Message:

Adding Rectangle class. Modifying main program.|

1/48
[]Amend Last Commit
(] Set author date

[]Set author Add Signed-off-by

Changes made (double-click on file for diff):
Check: All None Unversicned Versioned Added Deletad

Path oj
% Rectangle.java

) Main.java

" EA\Temp\best-project - Git Command Progress - TortoiseGit

[master bblea8d] Adding Rectangle class. Modifying main program.
< 2 files changed, 2 insertions(+), 1 deletion(-)
Show Unversioned Fles create mode 180644 Rectangle.java

[ ] Do not autoselect submodules Success (297 ms @ 2028. ©3. @9. 14:48:21)

Show Whole Project

[ Message only Commit  |w

Push... - Abort 39 6
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TortoiseGit: synchronize with remote (push & pull)

" E\Temp\best-project - Push - TortoiseGit *
Ref
&' E\Temp\best-project - Pull - TortoiseGit x
Local: ‘master
Remote
Remote: ‘ master origin ~
Destination © Arbitrary URL:
. origin
@ Remote: 9 Remote Branch: |master e
(O Arbitrary URL: Options
[]squash [ No Commit
Options [ INo Fast Forward [] Fast Forward Qnly
Force: May discard known changes
. Lk - [un (m] Tags Default: Reachable
[ lUse Thin Pack (For slow network connections)
P
[Indude Tags =] Prune
+| Autoload Putty Ke
- o ey Autoload Putty Key Manage Remotes
[]Set upstream/track remote branch
[ Aways push to the selected remote archive for this local brar []Launch Rebase After Fetch
[ ] Aways push to the selected remote branch for this local bran Cancel Help
Recurse submodule None v
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TortoiseGit: synchronize with remote (sync)

®» The Sync option provides an overview interface where both the
pull and the push functionalities can be accessed.

" E\Temp\best-project - Git Synchronization - TortoiseGit - O X
Local Branch: 'master ~| | ... Remote Branch: master V‘
Remote ‘ L] origin ~ ‘ Manage

Autoload Putty Key [ ]Force
Graph Actions Message Author Date
(OF % (IEET) Adding Rectangle class. ... Mété Cserép  2020. 03. 09. 14:40:21
-P Adding main program. Maté Cserép  2020. 03. 09. 14:39:43

4 4 » ¥ OutCnmmits/<OutChangeList

Pull |v Push - Submodule Update |v Apply Patch Email Patch

Show log Commit Stash changes |v
2 commits ahead "origin/master"” — 398
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TortoiseGit: create and merge branches

» Beginner Git users often find creating and merging branches a complex
task with the command-line tools. The graphical interface of TortoiseGit
can ease this job.

. - L @ —oroiect - B ieGi
" E\Temp\best-project - Create Branch - TortoiseGit X % E\Temp\best-project - Merge - TortoiseGit x
F
Name rom
Branch drcle-feature @ Branch cirde-feature v
O1Tag
Base On O Commit
(® HEAD (master) -
(O Branch master o [ 15quash [ ] Messages 20
o) Tag [“INo East Forward [] Fast Forward Only
. No Ci it
() Commit I No Comm
Strategy ~
Options
: : Merge Message
Track Force +|Switch to new branch:
B LIE 18 ’ <Auto Generated by Git>
Description
Cancel Help Cancel Help
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TortoiseGit: resolving merge conflicts

» This is especially true when resolving conflicts. TortoiseGit provides a
side-by-side comparison view of the 2 file states to be merged.

“* E\Temp\best-project - Git Command Progress - TortoiseGit

@;

Auto-merging Main.java
CONFLICT (content): Merge conflict in Mg
Automatic merge failed; fix conflicts an|

git did not exit cleanly (exit code 1) (

Resolve |v

- O X
& < | HEAD - TortoiseGitMerge - O x
°
[ d Vi B ext conflic
| I Q Undo [2) copy | €, Find % t Previous difference < Next conflict ._. ? ﬂ
| Redo ¥ Next difference Previous inline difference 5
Save  Reload paste = # Goto Li Mark as . . I Use left Use ‘theirs’ Show
Enable Edit @ # SO ne L e # previous conflict Next inline difference block = text block = [Whitespa
Edit Navigate Blocks Whitesg
MERGE_HEAD (new-branch) I~ HEAD B
1 class-HelloWorld< 1 class-Hellollorlds
2|{< 244
43 -...// -Added-this:line-on:new-branch:branchll] 43 ... .// Added-Jthis-line-on master:branch. 00
4 ----public-static-void-main(String-[]args)< 4 ....public-static-void-main(String-[Jargs)<
5. 5....{
Bl-eeennn System.out.println("Hello-World!™) ;< Bl-c-ere System.out.println("Hello-World!");<
7/ > 7 v
< > < >
Merged - Main.java ‘ ~
1 class-HelloWorld:
2{d
13
4 ----public-static-void-main(String-[Jargs)+
5... .{(J
[ R System.out.println("Hello-World!™);<
7/ )
Right View: ASCIl ~ CRLF = Tab4 ~ -1/+1 Bottom View: ASCIl ~ CRLF ~Tab4 ~ -1/!1
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TortoiseGit: settings
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» |n the TortoiseGit -> Settings option in the menu, we can modify

the settings, e.g. the commiter’'s name and email address.

Settings - TortoiseGit X

wv -~ General ® Git

----- (o) Context Menu
----- (o) Context Menu 2
£* Dialogs 1
£¥ Dialogs 2
£¥ Dialogs 3
? Colors 1
----- ? Colors 2
----- ? Colors 3
----- [a Alternative editor
v 4 Git
----- *é’ Credential
vs Hook Scripts
----- & lssue Tracker Integration
v %) lcon Overlays
----- ? Icon Set
e Overlay Handlers
~ 63 Network
..... @ Email
v -5 Diff Viewer
Y Merge Tool
£ Saved Data
& TortoiseGitBlame
----- 2 TortoiseGitUDiff
----- A Advanced

Config source

() Effective | Loca << (@ Global

User Info

<< () System

Name: ‘ Sample Student

Email: ‘ student@inf.elte.hu

| [Jinherit

Signing key ID:

Auto CrLf convert

AutoCrLf: i SafeCrLf: =

[®] QuotePath [®] Prune

Save to: Global

Edit local .git/config Edit global .gitconfig
Edit .tgitconfig

View effective config

inherit

!;Eclit systemwide gitconfic

View systemwide gitconfig

Apply Help
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Support in integrated development environments

» Most modern |ntegrated Prof_i.lelamShTooléhWindow Help
development environments |4~ :

Diff >

(IDE) offers native solution i A

. 0 Commit..
for version control. Checkout
Revert Modifications... % "EIBBH“SI“E
= They are called © oo Seottion:
integrated for a reason. B Resolve Confiicts My NetBeans
. . lgnore
» Therefore switching o > _
between mUItIple Branch/Tag > Recent PI’O]ECtS
applications during Remate | Clone-
d I t b FETE R ’ (2 Fetch from Upstream
eveiopment can pe Repositony 1@ Fetch.
aVOIded Shelve Chang g Pull from Upstream
elve Changes 2 Pull...
= |n NetBeans the version iscomnedt- 8 Push to Upstream I
control functionalities are e i) B
History 3 Show Incoming
located under the Team o chow Outgoms
menu. Report Task. Show Incoming for Selection
Create Build Job... Show Outgoing for Selection
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» |n /ntellid IDEA these
functionalities are
locate under the VCS
(version control system)
menu.

Version control systems

Support in integrated development environments

ELTE|IK
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Window Help

Local History

VCS Operations Popup...
v Commit...
« Update Project...
Refresh File Status
‘i* Show Local Changes as UML
Git
& Create Patch...
Apply Patch...
&, Shelve Changes...
Checkout from Version Control

Import into Version Control

Browse VCS Repository

Alt+*
Ctrl+K
Ctrl+T

Ctrl+Alt+Shift+D
)

necen. rnes

I—’ Branches...
Tag...

Drop files h "= Merge Changes...
Stash Changes...
UnStash Changes...

O Reset HEAD...

Navigation

Remotes...
Clone...
Fetch

" Pull...

7 Push...

Rebase...

Ctrl+Shift+"

Ctrl+Shift+K
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Which files shall be version controlled?

» Git is efficient is version controlling text files, including code files.
Therefore the purpose of the version control system is to track the
changes of the source code of the software under development.

® For a general software project, it is NOT recommended to place
under version control:

» intermediate and final binary files of the compilation process,
as they are reproducible from the source code and will cause
merge conflicts regularly.

® personal configuration of the development environment (e.g.
the .vs/ folder for Visual Studio or the nbproject/private/ folder
for NetBeans), as the differ among developers.

® |arge binary files (e.g. videos, large images), as Git is not
efficient version controlling them. Although the size of Git
repositories scale well, the size of an easily manageable
repository does not exceed 1-2 GB.
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Excluding files from version control

» Only files explicitly added to version control (git add) are
tracked, other files are excluded.

» To avoid tracking files accidentally, we can mark files and
directories which must always be ignored from version control.

® The rules can be defined in special .gitignore files.

» These files shall be version controlled, so the configuration
Is shared among team members.

®» |nside a .gitignore file, each line contains a pattern to match

files and directories. The matched files are excluded from
version control.

» This configuration is applied transitively to subdirectories, so
a single .gitignore file in the project root directory can
often be sufficient.

405




Version control systems

Git: .gitignore pattern

Fatem  Maiches Descipion

program.jar

/program.jar

*jar

bin/

/bin/*.jar

/program.jar
/bin/program. jar

/program.jar
but not:
/bin/program.jar

/program.jar
/bin/main.jar

/bin/
/project/bin/
but not:
/logs/bin (file)

/bin/program.jar
/bin/main.jar

but not:
/bin/program.class
/project/bin/program.jar

ELTE|IK

INFORMATIKAI KAR

Matches all program.jar files.

Matches the program.jar file at
the given directory level.

Matches all files with the jar
extension.

Matches all bin folders (but not
the files with the name bin!)

Matches all files with the jar
extension in the bin folder at
the given directory level.
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Git: .gitignore pattern

Fatem  Maiches |bescipion

*log /application.log Matches all files with the log
limportant.log /logs/application.log extension, except when the
but not: file's name is important.log.

/logs/important.log

logs/**/*.log /logs/application.log Matches all files with the log
/logs/runtime/main/01.log extension, which are inside a
/project/logs/deploy.log folder named logs (arbitrary
but not: folder depth allowed).
/runtime.log

®» For most programming languages an IDEs, a general purpose,
sample .gitignore file is available on GitHub. It is a good idea
to copy such a sample file or even combine multiple of them.

» UURL: https://github.com/github/gitignore
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Version control of large binary resources

» \/ersion control of large video, image and audio resource files
requires extra caution.

» Git is not efficient in tracking changes of large binary files.

®» |t significantly increases the network traffic required to
download a local repository (git clone).

» Developers do not necessarily need the assets created by
designers during development and testing time.

» Therefore even in the case the large binary resource files in a
project change rarely, usually it does not worth to track them in
a version control system like Git.
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Git Large File Storage

» \Vhen required, the version control of large binary files can be
done with the Git Large File Storage (Git LFS) system.

®» |t replaces large binary files with a reference and the
content of the files themselves are not stored in the Git
repository, but on a different (remote) server.

®» Thus the size of our Git repository remains small.

Large File Storage

i
o) 2

i

Source: git-Ifs.github.com
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Git Large File Storage

» The GitLab instance on szofttech.inf.elte.hu supports Git LFS.

» To utilize it, Git LFS must be installed on the client computers
(the computers you use for development).

®» Download: https://qit-Ifs.qgithub.com/

» Jsage:
https://docs.qitlab.com/ee/administration/lfs/manage large
binaries with qit Ifs.html
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Gitflow feature branching model

» Preferred for large ey OSSR e
software with multiple -
supported releases

Time

» Main branches: L
®» master
= develop

Source: nvie.com

®» Supporting branches:
» feature branches
® release branches
» hotfix branches
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GitHub feature branching model

» Preferred for software with a single supported release and a
fast cycle to roll out new releases.

= \/\Vhat is on the main branch, can be released!

=» Main branch: master

®» Supporting branches: feature and bugfix branches

Bugfix

Master DO

Source: blog.programster.org

Feature 412
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GitLab Flow feature branching model

» |t may not always be possible to release a new version of
the software on the main development branch.

» Main development branch: master
» Production release branch: production

» Staging (testing) release branch: staging (optional)

Feature

Master {O PO
O——0

Staging

Hotfix

Source: blog.programster.org

413
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Build systems

, 1 he problem of handling the compilation of a project has been
encountered well before you were born. That's why there’s a single
method to do it today, being a consensus since several decades.

Ha! Ha! Just kidding!”

Julien Jorge
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Compiling C++ programs

» How can we compile a C++ application using console tools
(e.g., with the GNU g++ compiler)?

g+t+ -c -o foo.o foo.cpp \
-02 -std=c++17 -pedantic -I./include/

additional translation units

g++ —-c -0 main.o main.cpp \
-02 -std=c++17 -pedantic -I./include/

g++ —-O program.exe foo.o ... main.o
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Compiling C++ programs

®» As we can see, even for a relatively simple program consisting
of a few source files, the solution is not straightforward.

= Problems:

» Manually compiling programs can quickly become difficult to
manage even for smaller projects.

» For larger programs, it becomes difficult to track which
translation units need to be recompiled.

» Rebuilding the entire application can take a significant
amount of time for real-world enterprise applications.
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Categorization of build tools

» Standalone

» Automates the building of projects based on specified
instructions and/or rules.

» Examples: Make, NMake, Scons, Jom, BJam, Ninja

» |ntegrated into development environments (integrated)
» Build systems that can be used within IDEs
» Examples: Visual Studio, Xcode, Eclipse

» (Generators

» Tools that generate input files for other standalone build
systems automatically.

» Examples: CMake, Autotools, GYP
418
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Build systems — Make

Installation

» GNU Make

®» hitps://www.gnu.orqg/software/make/

» |[nstallation:

» On Windows, it is recommended to install MinGW
(Minimalist GNU for Windows) and add its bin directory to
the PATH environment variable.

®» On UNIX systems, it is available in the package repository.

®» Debian/Ubuntu: apt-get install make

®» |t is often installed together with development environments
(e.g., JetBrains CLion, Qt Creator)
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Build systems — Make

Characteristics

» Compilation is defined through targets and rules.
» Rules can contain dependencies and commands.
» The set of rules is stored in a Makefile.

®» T0 run: make

» |f the Makefile has a different name:
make -f MyMakefile

» Example Makefile:

{program: foo.cpp main.cpp «<—— dependency

Q program foo.cpp main.cpp —std=c+D
command

target
rule
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Build systems — Make

Rules

» Makefile rules are structured as follows:

» Target: the file to be generated by the rule, often (but not
necessarily) a binary file.

» Dependencies: if the target does not exist or any of the
dependencies are updated, the target must be regenerated.

» Dependency updates can be determined based on file
timestamps.

» Commands: the actions required to generate the target.
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Variables

® |n addition to rules, we can define variables in the Makefile:
CXX=g++
CFLAGS=-std=c++17 -pedantic

program: foo.cpp main.cpp

S (CXX) —-o program foo.cpp main.cpp $ (CFLAGS)
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Handling multiple translation units

» By defining additional rules, multiple translation units can be
handled:

CXX=g++
CFLAGS=-std=c++17 -pedantic

foo.o: foo.cpp foo.h

S (CXX) —-c -o foo.o foo.cpp $(CFLAGS)

main.o: main.cpp

$(CXX) —-c -o main.o main.cpp $ (CFLAGS)

program: foo.0 main.o

$ (CXX) -o program foo.o main.o $ (CFLAGS)
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Automatic variables

» Automatic variables allows to generalize the rules based on
patterns.

®» |mportant automatic variables:
» $5@: the name of the target (file)
» $<: the name of the first dependency
= $7: the names of all dependencies

= $7?: the names of dependencies newer than the target

» $(@D): the directory part of the target’s name
» $(@F): the file part of the target's name
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Automatic variables

» Pattern rule for compiling object files:
CXX=g++

CFLAGS=-std=c++17 —-pedantic
DEPS=foo0.h

$.0: %.cpp $(DEPS)
$ (CXX) -c -o $@ $< $(CFLAGS)

program: foo.0 main.o

S (CXX) —-o program foo.o main.o $(CFLAGS)
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Automatic variables

» [Extracting object files (and avoiding redundancy):
CXX=g++

CFLAGS=-std=c++17 —-pedantic

DEPS=foo0.h

OBJ=foo.0 main.o

$.0: %$.c S(DEPS)
$(CXX) -c -o $@ $< S (CFLAGS)

program: $ (OBJ)
S (CXX) -o $S@ $~ $(CFLAGS)
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Handling project directory structure

» Managing source and build directories (e.g. include, obj):
IDIR=../include

ODIR=0b]

CXX=g++

CFLAGS=-std=c++17 —-pedantic -IS$S(IDIR)

_DEPS=foo.h ../include/foo.h
DEPS=$ (patsubst %, $(IDIR)/%, $( DEPS)) —
OBJ=fo0.0 main.o obj/foo.o0 obj/main.o

OBJ = $ (patsubst %, $(ODIR)/%, $( OBJ)) ——

S (ODIR) /%.0: %.cpp $(DEPS)

$(CXX) -c -o $@ $< $(CFLAGS)
$ (ODIR) /program: $ (OBJ)

$ (CXX) -o $@ $”~ $(CFLAGS)
427
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Phony targets

» |n a Makefile, targets normally refer to files produced as a result of
the rule. Let’s look at an example where this is not the case:

clean:
rm -f $(ODIR)/*.o0 $(ODIR)/program

» |f a file named clean exists, the make clean command will not
execute the commands (since there are no dependencies).

®» Such targets are marked as phony targets. A typical example:
.PHONY: clean
clean:

rm -f $(ODIR)/*.o0 S$(ODIR)/program

.PHONY: all
all: S$(ODIR)/program
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Modules

» GNU Make supports modularized projects. In this case, each
subdirectory contains its own Makefile, and the parent
directory’s Makefile triggers their execution:

.PHONY: all
all: program

$ (MAKE) -C module a

$ (MAKE) -C module b

$ (CXX) —-o program $ (CFLAGS) \
module a/obj/modul a.o \
module b/obj/modul b.o
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Example

» Sample project: Console thesis number generator application

®» hitps://szofttech.inf.elte.hu/mate/thesisgenerator-cpp

1# Programs & tools (Linux)

2 #TXX = g++

3 #RM =rm -f

4 #MKDIR = mkdir -p
5 #CP =cp -f

6
7 # Programs & tools (Windows)

8 CXX = g+
9 RM = rmdir /s /q

10 MKDIR = mkdir

11cpP = copy /Yy

12

13 # Flags & options

14 CFLAGS = -02 -std=c++17 -pedantic
15 INCLUDE = -I./include/

16

17 # Output

18 0OBIDIR = build

19 MATN = thesisgenarator.exe

20 TARGET = $(OBIDIR)/$(MAIN)

21

22 _0OBJ = GeneratorModel.o main.o

230B] = $(patsubst %, $(OBIDIR)/%, $(_OB1))
24

25# Make targets

26 LPHONY: all

27 all: $(TARGET)

28

29 $(OBIDIR):

30 $(MKDIR) $(OBIDIR)

31

32 $(0BIDIR)/GeneratorModel.o: GeneratorModel.cpp GeneratorModel.h
33 $(CxX) -c -o %@ %< $(CFLAGS) $(INCLUDE)
34

35 $(0BIDIR)/main.o: main.cpp GeneratorModel.h
36 $(CxXX) -c -o $@ $< $(CFLAGS) $(INCLUDE)
37

38 $(TARGET) : $(0BIDIR) $(0BJ)

39 $(CXX) -o %@ $(0BJ1) $(CFLAGS)

40

41 .PHONY: clean

42 clean:

43  $(rRM) $(0BIDIR) 430
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Build systems — CMake

Installation

» CMake
» hittps://cmake.org/

» Platform-independent and compiler-independent generator for
lower-level build tools.

» Fxamples: GNU Make, MSVC, Ninja.
» |nstallation:

®» Binaries and installers for Windows, Linux, and macOS are
available on the official website:
https://cmake.org/download/

» On UNIX-based systems, it can typically be installed from
the package repository.

»Debian/Ubuntu: apt-get install cmake
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Build systems — CMake
Usage

» The configuration is specified in the CMakelLists.txt file.

» Run with: cmake <parameters>
Minimum required

» Example CMakelLists.txt: ¢ CMake version
cmake minimum required (VERSION 3.16)

project (HelloWorld) - Project name

add executable (HelloWorld main.cpp foo.cpp)

k Adding a new executable binary target:
Create the HelloWorld binary:

from the main.cpp and foo.cpp source files
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Build systems — CMake

Variables

» \/ariables can be defined and referenced using $ { name } syntax:

cmake minimum required (VERSION 3.16)

project (HelloWorld)

set (SRCS \
main.cpp \

foo.cpp \
foo.h)

add executable (HelloWorld ${SRCS})
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Configuring C++ compiler options

®» You can customize the C++ compiler options:

cmake minimum required (VERSION 3.16)
project (HelloWorld)
add executable (HelloWorld main.cpp foo.cpp)

target compile features (

HelloWorld PRIVATE cxx std 17)

_ _ GNU GCC specific
target compile options ( < flags

HelloWorld PRIVATE -02 -pedantic)

Visibility rules will be
discussed later

434



ELTE|IK

INFORMATIKAI KAR

Build systems — CMake
Building program libraries

» (Creating static or dynamic libraries:

cmake minimum required (VERSION 3.16)

project (MyStack)

add library(my stack static STATIC mystack.cpp)
add library(my stack dynamic SHARED mystack.cpp)

®» Static libraries have .1ib extension on Windows and
. a extension on UNIX systems.

» Dynamic libraries have .d11 extension on Windows and
.so extension on UNIX systems.
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Configuring include path

» [Extend the include path with the include directory:
cmake minimum required (VERSION 3.16)

project (HelloWorld)

target compile features (
HelloWorld PRIVATE cxx std 17)

target compile options (
HelloWorld PRIVATE -02 -pedantic)

include directories("include")

add executable (HelloWorld main.cpp foo.cpp)
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Linking build targets

cmake minimum required (VERSION 3.16)
project (HelloWorld)

add executable (HelloWorld
main.cpp foo.cpp mystack.h)

add library (MyStack STATIC mystack.cpp mystack.h)

target compile options (
MyStack PRIVATE -02 -pedantic)

target link libraries(HelloWorld MyStack)

» The visibility control rules mentioned earlier are important here.
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Linking build targets

» The following visibility options are available:

» PRIVATE: the flags apply only to the given build target. In
the example, the -02 -pedantic flags would not apply to
the HelloWorld target.

» PUBLIC: the flags also apply to additional targets
processing the given build target.

» INTERFACE: the flags do not apply to the given build target,
but they do apply to additional targets processing the given
build target.
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Packages

» CMake can manage many commonly used external dependencies
as packages, allowing them to be built and linked into our program.

cmake minimum required (VERSION 3.16)
project (MyProgram)

find package (SomePackage)
include directories(...)
link directories(...)

link libraries(...)
» |t can be enough to link to the target:

target link directories (mytarget ...)

target link libraries (mytarget ...)
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Packages

» Example for using the OpenCV library:
cmake minimum required (VERSION 3.16)

project (MyProgram)

find package (OpenCV REQUIRED)
link libraries (${OpenCV LIBS})
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Packages

» Example for using the Boost library:

cmake minimum required (VERSION 3.16)

project (MyProgram)

set (Boost USE STATIC LIBS ON)
set (Boost USE STATIC ON)
find package (Boost REQUIRED

COMPONENTS filesystem log program options)
include directories (${Boost INCLUDE DIRS})
link libraries (${Boost LIBRARIES})
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Packages

» Example for using the Qt library:
cmake minimum required (VERSION 3.16)
project (QtHelloWorld)

set (CMAKE INCLUDE CURRENT DIR ON)
set (CMAKE AUTOMOC ON)
set (CMAKE AUTOUIC ON)

find package (QtSWidgets CONFIG REQUIRED)

set (SRCS mainwindow.ul malnwindow.Cpp mailn.cpp)
add executable (helloworld WIN32 $S{SRCS})
target link libraries(helloworld Qt5::Widgets)
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Modules

» CMake supports modularized projects. In this case, each
subdirectory contains its own CMakelLists.txt file, and the parent
directory references the subdirectories to manage them:

cmake minimum required (VERSION 3.16)
project (MyProgram)

. Configuration

add subdirectory (module a)

add subdirectory (module b)
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Generators

» Typically, we want to build the project into a separate build
directory:

mkdir build && cd build
cmake ../ Orcmake ../src

» \Ne can choose between several generators:
» Using GNU Makefile:

cmake -G "Unix Makefiles" ../

» Microsoft Visual Studio:
cmake -G "Visual Studio 17 2022" -A x64 ../

» Xcode:
cmake -G Xcode ../

» Then we compile the program:
» \akefile: make
» MSVC: msbuild MyProgram.sln
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Deployment

» \\Ve can specify an install directory where the final binaries should
be copied:

cmake -DCMAKE INSTALL PREFIX=../install ../src
» Example CMakelLists.txt:
cmake minimum required (VERSION 3.16)
project (MyProgram)

set (SRCS main.cpp foo.cpp foo.h)
add executable (HelloWorld ${SRCS})

install (TARGETS HelloWorld
DESTINATION ${CMAKE_INSTALL_PREFIX})

®» Makefiles: make install
®» MSVC: msbuild INSTALL.vCxXproj
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Example

®» Sample project: console thesis number generator application
» hitps://szofttech.inf.elte.hu/mate/thesisgenerator-cpp

» (CMakelLists.txt:
cmake minimum required (VERSION 3.16)

project (ThesisGenerator)
include directories(./)
add executable (ThesisGenerator
GeneratorModel.cpp
GeneratorModel.h
main.cpp)
target compile features (ThesisGenerator PUBLIC cxx std 17)
install (TARGETS ThesisGenerator
DESTINATION ${ CMAKE INSTALL PREFIX})
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Usage

» Qt's own build system is based on Makefiles.
» (Creating and building a Qt project consists of 3 steps:

» oqmake -project:create a new Qt project file (.pro file).This
project file can be edited manually or by an IDE and keeps
track of project files and configurations.

» gmake: generate a Makefile based on the project file.
» make: compile the project using GNU Make.

®» This process can be automated with a single click using an IDE
like Qt Creator.

®» Sample project: Qt-based thesis number generator application

®» hittps://szofttech.inf.elte.hu/mate/thesisgenerator-qt

» Qt officially supports CMake as well (e.g. through Qt Creator).
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.NET Framework

Net Net Net Net
Framework Framework Framework § Framework
1.0 3.0 4.7 %
Net Net
Framework Framework
2.0 4.5

Net Core Net Core
1.0 3.0

o2 2005 2005 | 200 EDED
Net Core
2.0

» Problems with the .NET Framework:
= \Nindows-centered approach
» Monolithic, poorly modularized structure

» (Closed source (for contribution)
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.NET Core

» The .NET Core addresses these problems:

» Cross-platform (Windows, Linux, macOS) and open-
source (https://github.com/dotnet/core)

» Can be used for GUI applications as well (since .NET
Core 3), using desktop packs, although applications
can become platform-dependent this way

» Modular structure, only components required by the
application need to be installed in runtime

» Useful for e.g. creating microservices,
containerization (e.g., Docker), in embedded systems

» High performance and scalability (significantly better
performance with .NET Core and ASP.NET Core)
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.NET Standard

» Arising problems:

» |ntegrating applications written in different .NET
frameworks

» Developing general-purpose libraries
» NET Standard:

» A common, shared API across different framework Base
Class Libraries (BCLs)

» Replaces the older PCL (Portable Class Library) projects
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.NET Standard

NET Framework NET (Core) MAUI (Xamarin)

UWP 10S macOS

ASPNET
Core

EF Core WinUI

Windows Forms

WPF Android

ASP.NET

Bk
@
s

EF

NuGet

Visual Studio

NET Standard
,,One library to rule them all”

Common Infrastructure

CLR RyuJIT

Roslyn
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.NET Standard
B N R T 7 T R T TN
.NET Core
NET Framework 4.5 4.5 4.5.1 4.6 4.6.1 4.6.1 4.6.1 4.6.1 N/A
Mono 4.6 4.6 4.6 4.6 4.6 4.6 4.6 5.4 6.4
Xamarin.ioS 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.14 12.16
Xamarin.Mac 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.8 5.16
Xamarin.Android 7.0 7.0 7.0 7.0 7.0 7.0 7.0 8.0 10.0
Universal Windows
Platform 10.0 10.0 10.0 10.0 10.0 10.0.16299 10.0.16299 10.0.16299 N/A
Unity 2018.1 2018.1 2018.1 2018.1 2018.1 2018.1 2018.1 2018.1 2021.2

Source: https://docs.microsoft.com/en-us/dotnet/standard/net-standard
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GUI applications with .NET Core 3+

Install .NET
Core updates

per your
needs

Desktop Packs .NET Core 3
= e 4

Windows-only Cross-platform

WPF

Windows
Forms

EF6 (cross-plat)

.NET STANDARD
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The future of .NET

» NET Framework 4.8 is the final version.

» After NET Core 3.1, the next version was named .NET 5 to avoid
versioning confusion.

» Currently, .NET 8 is the latest LTS (Long Term Support)
version, and .NET 9 is available with a shorter support period.

o S

DESKTOP MOBILE

WPF ure Xamarin
Windows Forms
UwP

.NET STANDARD

NET

INFRASTRUCTURE
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Building under .NET Framework

» Microsoft's build tool for Visual Studio projects.

® [t compiles based on .s/n solution and .csproj/.vexproj
project files.

» The project files are in XML format and can contain
compilation configurations and other settings in addition to
the project files.

®» For example:

msbuild SolutionFile.sln /t:Build /p:Configuration=Release
» for the solution specified in the SolutionFile.sIn
» executing the Build target
» ysing the Release configuration

» MSBuild’s implementation under the Mono project is Xbuild.
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Building under .NET Core

» For the cross-platform .NET Core, the SDK can be accessed using
the dotnet CLI command.

» Uses MSBuild internally, which has become cross-platform
meanwhile.

» Projects are still split into solutions (.s/n file) and projects
(.csproj/.vexproj files), which are in XML format.

®» [nstallation on Debian/Ubuntu: apt-get install dotnet
» Example of using the .NET Core build system:
» Restore NuGet packages: dotnet nuget restore

®» Build: dotnet build path/to/SolutionFile.sln
For the current directory: dotnet build

» Build using the Release configuration:
dotnet build --configuration Release

®» Run: dotnet run path/to/SolutionFile.sln

For an already built binary: dotnet path/to/Binary.exe
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Building under .NET Core

» The output of a .NET application build may not include all
necessary files for running the application.

» Deployment (publishing) refers to copying all compiled
binaries, configuration files, and dependencies to the
Installation location:

» This can be a simple output folder or, in the case of a
web application, directly onto a web server.

» Can be performed via Visual Studio or through CLI:

dotnet publish -c Release -o out dir

» After this, the application can run even without the full SDK,
only needing the .NET Runtime.

» By using the -s option, self-contained deployment is
possible, which includes the necessary components of

the .NET Runtime.
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Recommended structure for seminar projects

» Model project: Ul-independent, implemented as a .NET
Standard library. Can be referenced by .NET Core or other
framework projects.

» \/iew project: specific (WinForms, WPF or Avalonia Ul) project
using the .NET 8 LTS version. Can be implemented using
Desktop pack but will still be platform specific (Windows).

» Test project: .NET 8 project, allowing Continuous Integration
(Cl) for the model on Linux as well. MSTest, NUnit, or xUnit
frameworks can be used.

®» Sample project: console thesis number generator application

®» hittps://szofttech.inf.elte.hu/mate/thesisgenerator-net
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Sample application

» | et’'s have a sample Java application. (] Thesis - X

®» The ThesisGenerator application can 1 6
generate thesis serial number for a

Verbal examlnatlon Question count: IEE Period count: IEE

®» https://szofttech.inf.elte.hu/mate/
thesisgenerator-java

START

» Model-View architecture:

®» thesisGenerator.model package:
Ul independent business logic

®» thesisGenerator.view package:

Swing based Ul

» thesisGenerator package:
Main program

460



https://szofttech.inf.elte.hu/mate/thesisgenerator-java

ELTE|IK

INFORMATIKAI KAR

Build systems

Compiling Java programs

mkdir dist

Javac —-d dist
src\thesisGenerator\*.java
src\thesisGenerator\model\*.java
src\thesisGenerator\view\*.java

cd dist

jar —-cfe thesis-generator.jar
thesisGenerator.ThesisGenerator
thesisGenerator\*.class
thesisGenerator\model\*.class
thesisGenerator\view\*.class

java —jar thesis-generator.jar
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Compiling Java programs

» That was not simple for such a basic program with a few source
files all together.

= Problem statement:

» Compiling programs manually with console commands can
easily get difficult to manage even for smaller applications
with a couple source files.

» \Norking with larger programs is becomes untrackable which
translation units require recompilation.

» Recompiling the complete application can take a long
time for an enterprise application.
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Requirements towards build systems

» Compiling the code
» \lanage dependencies of compilation targets
» Packaging the binaries
®» Support multiple release options
®» Perform automatized tests
» Deploying the binaries to the test server

» Copying the code from one location to another

» Management of package repositories
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Features

» |mperative approach
= Typically used for Java projects

/a 4
4Py

» XML-based build file rd ’\
= Named build.xml by default m
» Qfficial website and tutorial: <APACHE ANT>

®» https://ant.apache.org/

®» https://ant.apache.org/manual/tutorial-HelloWorldWithAnt.html

» |nstallation:
» \indows installer can be downloaded from official website.
» UNIX systems: from package repository.
®» Debian/Ubuntu: apt-get install ant
» Together with an IDE, e.g. NetBeans installs Ant.
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Build file (build.xml)

» The build.xml file contains a project root element, which sets:
» Name of the project
» Default target (discussed later)

» The base directory of the project, typically the current folder.

<?xml version="1.0" encoding="UTF-8"7?>
<project name="projname"
default="deftarget"

basedir=".">

</project>
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Define a target

®» |nside the project element multiple type of elements can be
defined. The most important are targets:

<project ...>

<target name="compile">

</target>

</project>

» Targets can be executed on the command line:
ant compile
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Directory creation

» (Create a target which creates the classes directory for the
.class files to be compiled:

<project ...>
<target name="prepare">
<mkdir dir="classes"/>
</target>

</project>

» Command line:
ant prepare
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Target dependencies

» Define a target to compile all Java source files in the src
directory. Place the output inside the classes folder.

» Make the compile target depend on the prepare target!

<project ...>
<target name="compile" depends="prepare">
<javac srcdir="src" destdir="classes"/>
</target>

</project>

» Command line:
ant compile
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Cleanup target

» Add a cleanup target, which removes all compilation binaries.
<project ...>
<target name="clean">
<delete>
<fileset dir="classes" includes="*"/>
</delete>
<delete dir="classes"/>
</target>
</project>

» Deleting the files are not required, removing the classes
folder removes its content recursively.

» Command line:
ant clean
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Cleanup target

» The failonerror attribute configures the target whether to
fail the complete process if that target fails.

<project ...>
<target name="clean" failonerror="false">
<delete dir="classes"/>
</target>

</project>

» Command line:
ant clean
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Properties

®» |nside a project we can also defines properties.
» Properties are key-value pairs.
» Fvaluated at runtime with the $ {name} syntax.
<project ...>
<property name="jarname"

value="filename.jar" />

</project>

®» There are also built-in properties, e.g. the s{basedir} is the
base project directory.

®» hitps://ant.apache.org/manual/properties.html
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Packaging

<project ...>

<target name="jar" depends="compile">
<jar destfile="S${jarname}">
<fileset dir="classes">
<include name="*.class"/>
</fileset>
<manifest>
<attribute name="Main-Class" value="Main"/>
</manifest>
</jar>
</target>
</project>
» Note: it is important to set the entry point in the manifest!
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Target: complex example

<target name="compile" depends="prepare,init">
<javac destdir="build/classes" debug="on">
<src path="srcl/java"/>
<src path="src2/java"/>
<include name="**/*_java"/>
<exclude name="com/comp/xyz/applet/*.java"/>
<classpath>
<fileset dir="1l1ib">
<include name="*.jar"/>
</fileset>
</classpath>
</javac>
</target>
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Deploying (file operations)

» Deploy by copying the final binaries to a target destination:

<target name="install" depends="jar">
<mkdir dir="build/war/WEB-INF/1ib"/>
<copy todir="build/war/WEB-INF/lib">
<fileset dir="1l1ib">
<include name="*.jar"/>
<exclude name="servlet-api.jar"/>
<exclude name="catalina-ant.jar"/>
<exclude name="el-api.jar"/>
</fileset>
</copy>
</target>

» Command line:
ant install
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JVM launch

» A target for executing the compiled and packaged JAR file can
also be defined:

<target name="run" depends="jar">
<java jar="${jarname}" fork="true" />
</target>

® The fork attribute causes the task to run in a different
process, and a different Java virtual machine (JVM).

» Command line:
ant run
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JVM launch

» More complex example:
<target name="run">
<java classname="com.comp.foo.TestClient"
jvmargs="-Xdebug server=y, suspend=n">
<classpath>
<fileset dir="1lib">
<include name="*.jar"/>
</fileset>
</classpath>
</java>
</target>

®» Command line:
ant run
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Generating APl documentation

<target name="doc">

<tstamp>

<format property="timestamp" pattern="d.M.yyyy"
locale="en"/>

</tstamp>

<mkdir dir="doc"/>

<javadoc sourcepath="src" destdir="doc"

windowtitle="Project documentation">

<header>Very Important Project</header>
<footer>Javadocs compiled S$S{timestamp}></footer>

</javadoc>

</target>
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Executing unit tests

<target name="test" depends="compile">
<mkdir dir="report"/>
<junit printsummary="yes" haltonfailure="no">
<classpath location="build/classes" />
<classpath location="build/test/classes" />
<classpath location="1lib/junit-4.12.jar" />

<classpath location="lib/hamcrest-core-1.3.jar" />

<formatter type="plain" />
<test name="com.comp.foo.ServerTest"
haltonfailure="no" todir="report" />
</junit>

</target>
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<target name="test" depends="compile">

<mkdir dir="report"/>

<junit printsummary="yes" haltonfailure="no">

<classpath
<classpath
<classpath

<classpath

<formatter
<batchtest
<fileset

location="build/classes" />
location="build/test/classes" />
location="1ib/junit-4.12.jar" />

location="1lib/hamcrest-core-1.3.jar" />

type="plain" />
fork="yes" todir="report">

dir="test">

<include name="**/*Test.java" />
</fileset>
</batchtest>

</junit>

</target>
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Complete build.xml file for the ThesisGenerator app

1 <?xml version="1.0" encoding="UTF-8"7>

2 <project name="ThesisGenerator” default="jar" basedir=".">

3 <target name="clean">

4 <delete dir="build"/>

5 </target>

6 <target name="compile"=>

7 <mkdir dir="build/classes"/>

8 <javac srcdir="src" destdir="build/classes"/>

9 </target>
10 <target name="jar" depends="compile">
11 <mkdir dir="build/jar"/>
12 <jar destfile="build/jar/ThesisGenerator.jar" basedir="build/classes">
13 <manifest>
14 <attribute name="Main-Class" value="thesisGenerator.ThesisGenerator"/>
15 </manifest>
16 </jar>
17 </target>
18 <target name="run" depends="jar">
19 <java jar="build/jar/ThesisGenerator.jar" fork="true"/>

20 </target>

21 <target name="doc" depends="compile">

22 <tstamp>

23 <format property="timestamp"” pattern="d.M.yyyy" locale="en"/>
24 </tstamp>

25 <mkdir dir="doc"/>

26 <javadoc sourcepath="src" destdir="doc"” windowtitle="Thesis Generator"s
27 <header>Thesis Generator</header:

28 <footer=Javadocs compiled ${timestamp}s</footers>

29 <fileset dir="src/" includes="**/* java" />

30 </javadoc>

31 </target>

32 <target name="test" depends="compile">

33 <mkdir dir="report"/>

34 <junit printsummary="yes" haltonfailure="no">

35 <classpath location="Tib/junit-4.12.jar" />

36 <classpath location="Tib/hamcrest-core-1.3.jar" />

37 <classpath location="build/classes"” />

38 <classpath location="build/test/classes" />

10 <formatter type="xml" />
40 <formatter type="plain" />
41 <batchtest fork="yes" todir="report"»>
42 <fileset dir="test">
43 <include name="**/*Test.java" />
a4 </fileset>
45 </batchtest>
16 </junit> 480
47 </target>
48 </project>




ELTE|IK

INFORMATIKAI KAR

Build systems - Ant

NetBeans

» By default Netbeans uses Ant as a build system.
» huild.xml is located in the project root

» references nbproject/build-impl.xml, which is generated by
Netbeans and shouldn’t be modified

» Targets as hooks can be definied in build.xml, which will be
called by Netbeans’s build process automatically:

® -pre-init, -post-init, -pre-compile, -post-compile, -pre-jar,
-post-jar, -post-clean, etc.
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Features

Software project management tool

Building project, running tests, managing dependencies,
documentation

Packages: automatic download of dependencies
Declarative specification of the build process
Fix, predefined directory structure, conventions
Typically Java, but it can handle other language via plugins
XML-based build file

» Named pom.xml by default
Official website and a recommended tutorial:

» hitp:.//maven.apache.org/

» https://www.baeldung.com/maven M a Ven
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Installation

®» Standalone installation

® Binaries are available on official website for download
» Simply extract it to a preferred location
» Set the MAVEN HOME env. variable to point to this location

» Also ensure that the Java HOME env. variable points to your
JDK installation folder

» Add the MAVEN HOME\bin folder to your PATH.
» UNIX package repository installation
» Usually available

®» Debian/Ubuntu: apt-get install maven

= Typically ships bundled with IDEs (e.g. NetBeans, IntelliJ)
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Project

= Project Object Model (POM)

» Project uniquely identified by project’s group, artifact Id,
version, the 3 abbreviated as GAV together

» Project can be divided into multiple modules that can be
handled independently
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Project Object Model (pom.xml)

» The Project Object Model (pom.xml) is a specification of the
project’s all important information:

» identifiers: groupld, artifactld, version
®» how the project is built

» result of the build

®» test cases for the project

» dependencies of the project
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Project Object Model (pom.xml)

® The root element of the pom.xml file is also a project element.

» The following elements must be defined inside the project:
® modelVersion: version of the POM specification

» groupld: unique base name of the company or group that
created the project. Group ID should follow Java's package
name rules. This means it starts with a reversed domain
name, e.g. hu.elte.inf

» artifactId: uniqgue name of the project
» yversion: version of the project

® packaging: applied packaging method (default is jar,
other options: pom, maven-plugin, ejb, war, ear, rar, par)
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Build systems - Maven
Project Object Model (pom.xml)

<?xml version="1.0" encoding="UTF-8"7?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<groupIld>com.mycompany.software</groupIlId>
<artifactId>app</artifactId>
<version>1.0-SNAPSHOT</version>

<packaging>jar</packaging>

</project>
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Directory structure

» A Maven project has a directory structure based on defined conventions.

» The default directory layout can be overridden using project
descriptors, but this is uncommon and discouraged.

my-app
| -- pom.xml
‘== 8YC
|-— main
I |-- java
| | T== com
| | '== mycompany
| | ‘—-— app
| | ‘=- App.Jjava
| ‘—— resources
| ‘== META-INF
| |-- application.properties
‘== test
|-- java
| ‘== com
| ‘== mycompany
| ‘== app
| ‘—— AppTest.java
‘== resources
‘—-— test.properties
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Directory structure override

<project>

<build>
<directory>target</directory>
<outputDirectory>classes</outputDirectory>
<finalName>${project.artifactId}-${project.version}</finalName>
<testOutputDirectory>test-classes</testOutputDirectory>
<sourceDirectory>src/main/java</sourceDirectory>
<scriptSourceDirectory>src/main/scripts
</scriptSourceDirectory>

<testSourceDirectory>/src/test/java</testSourceDirectory>

</build>

</project>
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Lifecycle phases

» Maven build system follows a specified lifecycle, consisted of
phases. The most important phases of the default lifecycle:

» validate: validate the project is correct and all necessary
information is available

» compile: compile the source code of the project

» test: test the compiled source code using a suitable unit
testing framework. These tests should not require the code
to be packaged or deployed

» package: take the compiled code and package it in its
distributable format, such as a JAR.

» jntegration-test: process and deploy the package if
necessary into a testing environment where additional
integration tests can be run
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Lifecycle phases

» verify: run any checks to verify the package is valid and
meets quality criteria

®» jnstall: install the package into the local repository, for use
as a dependency in other projects locally

» deploy: done in an integration or release environment,
copies the final package to the remote repository for sharing
with other developers and projects.

®» Further details:
http://maven.apache.org/quides/introduction/introduction-to-the-
lifecycle.html

®» Command line: mvn install

» Performs the phases until install in the default lifecycle, but
not the deploy phase.
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Build systems - Maven

Lifecycle phases

» Beside the default lifecycle, there are other lifecycles, e.g. the
clean lifecycle, which can be used to purge previously built
binaries from a project.

» This lifecycle has 3 phases: pre-clean, clean, post-clean.

®» Command line: mvn clean install

» Performs the clean and then the install phases and all
phases before them.

» Ultimately this will remove and rebuild all binaries.
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Goals

» Compilation phases consist of one or multiple goals

» The goal is a task that is related to the project’s compilation or
management

» The order of these goals depends on the phase’s binding
» Many phases contain only one goal
®» [ g. compile phase consists of the compiler:compile goal

» Not only phases, but goals can also be passed to the Maven
command, peforming only that goal without the previous phases
and their goals.

®» F.g.mvn compiler:compile

» Custom phases and goals can be defined (in the pom.xml)
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Build systems - Maven

Repositories

» A repository holds build artifacts and dependencies.

» The default local repository in the developer’s home folder:
~/.m2/repository

» |f an artifact is available in the local repository, Maven uses it.

» QOtherwise, it is downloaded from a central repository and stored
In the local repository.

» Network traffic and build time can be significantly increased
for the first build of a project.

» The default central repository is the Maven Central:
https://repo.maven.apache.org

» \aven can be configured to which repositories and mirrors
to use in the ~.m2/settings.xml file.

®» Companies often have internal central repositories.
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Result of build process

® target directory is created during compilation which stores the
new files that were generated at compilation time

» output, e.g. my-app-1.0-SNAPSHOT. jar

®» classes directory: class files that were created during
compilation but not test classes

®» [est-classes: classes created from test sources

® maven-archiver/pom.properties file that defines the
project’s GAV

» surefire-reports: reports of the tests
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Project hierarchies

» |Maven supports submodule projects:

<project ...>

<modelVersion>4.0.0</modelVersion>

<groupIld>com.mycompany.app</groupld>

<artifactId>parent-app</artifactId>

<version>1.0-SNAPSHOT</version>

<packaging>pom</packaging>

<!-- subprojects -->

<modules>
<module>first-child-app</module>
<module>second-child-app</module>

</modules>

</project>
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Project hierarchies

» Submodule projects also reference their parents:
<project ...>
<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>com.mycompany.app</groupld>
<artifactId>parent-app</artifactId>
<version>1.0-SNAPSHOT</version>
</parent>
<groupld>com.mycompany.app</groupld>
<artifactId>first-child-app</artifactId>
<version>1.0-SNAPSHOT</version>

<packaging>war</packaging>

</project>
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Plugins

» Maven’s functionality itself is limited to the basic, butitis a
pluginable framework.

» Many different plugins are available
» ¢ .g. C++, LaTeX, ant build, javadoc, etc.

» The official plugins are listed on their website:
https://maven.apache.org/plugins/

» There are also 3™ party plugins and one can write own plugin
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Plugin example: Javadoc

<project ...>
<build>

<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupId>
<artifactId>maven-javadoc-plugin</artifactId>
<version>3.2.0</version>

<configuration>

</configuration>
</plugin>
</plugins>
</build>

</project>
» (Generate documentation: mvn javadoc:javadoc Ormvn:site 499
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Dependencies

®» The external libraries that a project uses are called dependencies.

®» The dependency management feature in Maven ensures automatic
download of those libraries from a central repository.

<project ...>
<dependencies>
<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.13</version>
<scope>test</scope>
</dependency>
</dependencies>
</project>
®» GAV uniquely specifies the required artifact
®» scope defines how we use the dependency
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Dependencies’ scope

®» The most important scopes:

» compile: This is the default if unspecified. Dependencies
that required by the compilation

» runtime: Dependency required at runtime, but not required
at compilation time.

» test: Dependency is not required in production but it is
required for the compilation and execution of testcases.
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Build systems - Maven
Search dependencies

®» (One can browse and search the available libraries in the Maven

Central repository:
New default URL and Ul:
= hitps://search.maven.org/ https://central.sonatype.com/

Osonatype | maven central repository Search APl Doc elp (2 Browse Tl

junit o= -

& Used in 417426 components

How to use

pkg:maven/junit/junit@4.13.2 ‘ L] |
Overview Versions Dependents Dependencies
Overview
Description ) sonatype
~

JUnit is a unit testing framewaork for Java, created by Erich Gamma and Kent Beck.

Cache, publish, and
distribute components with

Apache M ( . |
Snippets [Lapache maven | ‘ ¥ Copy to clipboard ‘ your teams
Share and manage components, binaries,
and build artifacts with your own private and
<dependency> public hosted repositories using the world's
<groupIld>junit</groupId> #1 repository manager.

<artifactId>junit</artifactId>

<version>4.13.2</version> Try Nexus Repository Pro Free 502

< /dependency>

@ Visszajelzés
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Build systems - Maven

Complete pom.xml file for the ThesisGenerator app

1<7xml version="1.0" encoding="UTF-8"7>

2<project xmins="http://maven.apache.org/pPoM/4.0.0"

3 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

4 xsi:schemaLocation="http://maven.apache.org/PoM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
5 <modeTversion>4.0.0</modelVversion>

6 <groupId>hu.elte.inf</groupId>

7 <artifactId>thesis-generator</artifactId>

8 <version>1.0-SNAPSHOT</version>

9 <packaging>jar</packaging>

10 <properties>

11 <project.build. sourceEncoding>UTF-8</project.build.sourceEncoding>

12 <maven.compiler.source>15</maven.compiler.source>

13 <maven.compiler.target>15</maven.compiler.target>

14 <maven-jar-plugin.version>3.2.0</maven-jar-plugin.version>

15 <maven-project-info-reports-plugin.version>3.0.0</maven-project-info-reports-plugin.version>
16 <maven-javadoc-plugin.version>3.2.0</maven-javadoc-plugin.version>

17 <junit.version>4.13.2</junit.version>

18 </properties>

19 <build>

20 <sourceDirectory>src</sourceDirectory>

21 <testSourceDirectory>test</testSourceDirectory>

22 <plugins>

23 <pluginy

24 <groupId>org.apache.maven.plugins</groupId>

25 <artifactId>maven-jar-plugin</artifactId>

26 <version>${maven-jar-plugin.version}</version>

27 <configuration>

28 <archive>

29 <manifest>

30 <addClasspath>true</addcClasspath>

31 <mainClass>thesisGenerator.ThesisGenerator</mainclass>

32 </manifest>

33 </archive>

34 </configuration>

35 </plugin>

36 </plugins> L
37 </builds> )():3
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Complete pom.xml file for the ThesisGenerator app

38 <reporting>

39 <plugins>

40 <plugin>

41 <groupId>org.apache.maven.plugins</groupId>

42 <artifactId>maven-project-info-reports-plugin</artifactId>

43 <version>${maven-project-info-reports-plugin.version}</version>
44 </plugin>

45 <plugin>

46 <groupId>org.apache.maven.plugins</groupId>

47 <artifactId>maven-javadoc-plugin</artifactId>

48 <version>${maven-javadoc-plugin.version}</version>

49 <configuration>

50 <doctitle>My API for ${project.name} ${project.version}</doctitle>
51 <windowtitle>My API for ${project.name} ${project.version}</windowtitle>
52 <show>public</show>

53 </configuration>

54 </plugin>

55 </plugins>

56 </reporting>

57 <dependencies>

58 <dependency>

59 <groupId>junit</groupId>

60 <artifactId>junit</artifactId>

61 <version>${junit.version}</version>

62 <scope>test</scope>

63 </dependency>

64 </dependencies>

65 </project>

504




Build systems - Gradle

Features

» Build automation system with increasing popularity [1] [2]
» Aims to merge the best concepts from Ant and Maven
= Supports incremental builds

» Major performance boost for larger enterprise projects

» Configuration through a Groovy or Kotlin based domain-specific
language (DSL) instead of XML

» Official website: https://gradle.org/

=» Tutorial:
https://docs.gradle.org/current/userquide/getting started eng.html

[1] https://www.baeldung.com/java-in-2019

[2] hitps://www.[etbrains.com/Ip/devecosystem-2023/java/
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build.gradle

» |n Gradle, the build system is defined in the build.gradle file
written in Groovy. (For Kotlin use build.gradle.kts)

® The naming is conventional for default usage.
= How to create a build.gradle file?
1. Write from scratch
2. Use the gradle init command to prepare one

3. Use your preferred IDE to generate one
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Build systems - Gradle

Tasks

» |n Gradle, builds consist of one or more projects and each
project consists of one or more tasks.

» A task is a single piece of work, e.g. compiling classes,
creating archives or publishing them.

» A simple task can be defined as:

task hello {
doLast {
println "Hello World"

}
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Adding behavior to existing tasks

» Existing tasks can be extended through prefixing or suffixing
them with further behavior.

task hello {
doLast {
println "Hello World"

}
}

hello.doFirst {
println "First Line"

}

hello.dolLast {
println "Last Line"

}
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Task dependencies

» Dependency relationship can be defined between tasks with the
dependsOn argument.

task init {
doLast {

}
}

task compile (dependsOn: 1nit) {
doLast {

}
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Plugins

» Existing tasks can be listed with the gradle tasks command.

» To simply the build system configuration, Gradle ships with
multiple useful plugins, which contains predefined tasks.

» By utilizing the java plugin, we obtain tasks to build, test and
package a general Java-based application.

plugins {
id "java"
}

®» Some commands: gradle assemble, gradle build,
gradle jar, gradle test, gradle clean
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Build systems - Gradle
Plugins

» By utilizing the application plugin (which also implies the
java plugin), we can even create an executable build.

plugins {
id "application"

}

» The entry point for the manifest still needs to be defined.

application {
mainClass = "project.MainClass"
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Dependencies

» Gradle supports a flexible dependency management system.

» Gradle leans heavily on many conventions and facilities
established by the Maven, including the option of using Maven
Central as a source of library dependencies.

repositories {
mavenCentral ()

}

» Dependencies are grouped into different configurations, e.g.
implementation, testImplementation OF runtimeOnly, Which

can extend each other.

dependencies {
testImplementation "junit:junit:4.13.2"

}
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Complete build.gradle file for the ThesisGenerator app
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1. plugins {

2. /7 Apply the application plugin. Implies the java plugin.
3. id "application’

a.

E. application {

6. // Define the main class for the application.

7. mainClass = 'thesisGenerator.ThesisGenerator'

8.

9. repositories |
1e. // Use the Maven Central Repeository for dependencies.
11. mavenCentral(
12.
13. dependencies |
14, /S Use JUnit test framework.
15. testImplementation "junit:junit:4.13.2°
16.
17. // Set source directories. Advised to use the conventional directory layout in general.
18. sourceSets
19. main.java.srcDirs = ['src']
20. test.java.srcDirs = [ "test']
21.
22. // Set build directory.
23. project.buildDir = 'build-gradle’
24,

SIS



ELTE|IK

INFORMATIKAI KAR

Build systems - Gradle
Gradle Wrapper

» Upon creating a project, Gradle Wrapper (gradlew) can be
added. (Or later with the gradle wrapper command.)

» The Gradle Wrapper is a script that invokes a declared
version of Gradle, downloading it beforehand if necessary.

» The recommended way to execute any Gradle build is with the
help of the Gradle Wrapper. Benefits:

» No need to manually install Gradle after project creation.
» Fixed version for a project among developers (and CI).

» Upgrade to newer Gradle version by simply changing the
Wrapper definition.

» \/ersion control: the gradlew Bash and Batch script along with
the gradile folder should be version controlled. The .gradle
folder containing the downloaded binaries should be not.
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Build systems — IDE integration

NetBeans

» NetBeans supports both Ant, Maven and Gradle projects.

) New Project x
Steps Choose Project
1. Choose Project Q Fiter:
2. .

Categories: Frojects:

). lava with Gradle »¥ Java Frontend Application

E| )\ Javawith Ant @ Web Application

[ Javerx Q e18 Moduke

ﬁ Enterprise Application
Enterprise Application Client
0SGiBundle

[} NetBeans Modules €% netBeans Module
)
S
S

) Java Web

i ) Java Enterprise

- [). HTML5/3avaScript

: MetBeans Application
), Samples

+ Payara Micro Application
FXML JavaFx Maven Archetype (Gluon)
Simple JavaFx Maven Archetype (Gluon) W

Description:

A simple Java SE application using Maven. You are recommended to begin here, f you are new to
Java!

< Back Finish Cancel Help
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Build systems — IDE integration
IntelliJ

» |ntelliJ IDEA has a tight integration with Maven and Gradle.

New Project X

= Java Project SDK: | " 1.8 (java version "1.8.0_.
Java Enterprise

[ Create from archetype

% JBoss
f@ J2ME <:bamboo-plugin-archetype
R Clouds 3 fonﬂuenvte—plugin-ar:hetype
<;jira-plugin-archetype
# Spring ypes:;jpa-maven-archetype
= Java FX cc:jbosscc-seam-archetype
Android

data-app 1) -
netliftweb:lift-archetype- New PFOJE!CT X

etliftweb:lift-archetype-§

Intelli) Platform Plugin

#g Spring Initializr

Groupld | hu.elte.inf

Gradle Artifactld | thesis-generatori
& Groo
i Version  1.0-SNAPSHOT Inherit

Application Forge

archety

Static Web

n:cocoof -
F Flash n:cocoon-22-archetype-block-plain
K Koti n:cocoon-22-archetype-webapp
otlin

aven.arche <:maven-archetype-j2ee-simple
& Empty Project <:maven-archetype-marmalade-mojo
s:maven-archetype-mojo
s:maven-archetype-portlet
s:maven-archetype-profiles
s:maven-archetype-quickstart
s:maven-archetype-site
s:maven-archetype-site-simple
s:maven-archetype-webapp
s:softeu-archetype-jsf
s:softeu-archetype-seam

¥V V¥V VIV VVVVVVVVVVVVVVVVVVVVVVYVYVY

Next Cancel Help

® (Generate Ant build file is also supported: Build -> Generate Ant Build 516
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Continuous integration & delivery

Continuous integration

» Continuous integration (Cl) is a practical method that
accelerates the verification and testing of program code

®» ts goal is to immediately and automatically detect potential
errors and integration issues, providing feedback to
developers

®» the source code is stored in a central repository using a
version control system and is updated multiple times a day

» after each modification, the repository's content is
automatically built (build automation), and coded tests are
executed along with the build process

®» the verified code can then undergo further testing
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Continuous delivery

» Agile software development aims to achieve rapid application
development on an incremental basis

» the software is continuously developed and released
(continuous delivery), maintaining a steady pace while
allowing changes to be incorporated at every step (welcome
changes)

» working software serves as the primary measure of
progress, emphasizing simplicity while maintaining a focus
on proper design and optimization

» development is typically carried out by small, self-organizing

teams with shared responsibility, continuous interaction, and
rapid feedback cycles

® continuous releases can be automated, which is known as
continuous deployment
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Continuous integration & delivery
Jobs

» The steps of continuous integration and delivery can be defined
as pipelines, a chain of interdependent jobs

Build Test Staging Production
@ build @ test1 @ auto-deploy-ma @ deploy to produ
(@) test2

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint

Status Pipeline Commit Stages

#6453892by @ agd:j;;‘:fa durability to Alex I® @ ] n
#6453883by @ ;Em:iﬁj: \E:lfcontent I® I® 2 [:n[ljr?ulzs ago il
#6453817by @ ;96[?:‘3:;2&0 Expert I® I® 2[:11?1?:5 ago il e
#6453004by & gecljsj:l:index.html.md I® I® gszr?ﬁ:jes ago - 52 ]
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Continuous integration & delivery
GitLab Runners

» GitLab provides an integrated, built-in solution to support
continuous integration and delivery

® jobs are executed by so-called GitLab Runner instances,
independent of the GitLab server

» Shell, SSH, VirtualBox, Docker, Kubernetes, etc.

® rynners can be individually configured and can either be
shared or assigned to specific projects

N

GITLAB SERVER
1 GitLab process

RUNNER SERVER YOUR LAPTOP

8..n Runner process @..n Runner process
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Continuous integration & delivery

Docker

» Continuous integration is best performed in an
Isolated, reproducible environment

docker

» Docker is currently the most widely used container
framework system

® 3 container is similar to a virtual machine (VM) in that it
provides a fully isolated, virtualized environment where
the host machine supplies resources

» the key difference between containers and virtual
machines is that all containers share the host's kernel,
virtualized hardware and an operating system are not
Included; instead, only the necessary libraries, binaries,
and user space are part of the container

® 3s a result, containers have significantly lower overhead
compared to VMs, making them a more lightweight
virtualization solution
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Virtual machines and containers
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Virtual Machine | | Virtual Machine

Virtual Machine

Guest Guest Guest
Operating Operating Operating
System System System

Infrastructure

\

J .

Containerized Applications

Host Operating System

Infrastructure

Source: docker.com

® container frameworks enable the creation and
management of portable applications

® gpplications can be modularized and scaled, with
components running in separate containers
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Continuous integration & delivery
GitLab CI/CD

® The configuration for continuous integration is stored in the
.gitlab-ci.yml file, written in YAML format

» YAML (YAML Ain’t Markup Language) is a structured
descriptive language that is easily (or more easily) readable by
humans

®» https://yaml.orqg/spec/1.2.2/

» GitLab’s web interface includes a CI Lint tool for validating the
format before submission

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint >

< Bc7954e5 — & 00:08:33
v) (v A
£ Update index.html.md I\) I\) 59 minutes ago 525

Status Pipeline Commit Stages

#6453892by @ agd:dgnjz::}a durability to Alex I® @ ] n
#6453883by @ ;dgFfiﬁj::contem I® I® 3[:11?1]125 ago il
#6453817by @ ;96[?::\;86&0 Expert I® I® g?ﬂ?r?ui:s ago il e

@ passed #6453004 by §
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Continuous integration & delivery

YAML syntax

» Example YAML code:
name: John Doe # key-value pairs
age: 42
details: # embedded collection
givenname: John
familyname: Doe
birthyear: 1978
languages: # list of wvalues (array)
- Hungarian
- English
— German
# multi-line text
intro multi: |
multiple line
introduction
intro single: >
single line
introduction
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Continuous integration & delivery
GitLab CI/CD: jobs

®» |[nthe .gitlab-ci.yml file, we can define jobs specifying
which commands they should execute (script)

» Example:

build program:
script:
- apt—-get update —-gg
— apt-get install -ygg build-essential
- make
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Continuous integration & delivery
GitLab CI/CD: multiple jobs

= Multiple jobs can be defined, and a global before script
can be set to run before every job. (This can also be overridden
within individual jobs.)

before script:
— apt—get update —gg
- apt-get install -ygqg build-essential cmake

build program:
script:
— mkdir build && cd build
— cmake
- make install

test program:
script:
— mkdir build && cd build
— cmake
— make test
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GitLab CI/CD: stages

» Continuous integration jobs can be divided into sequential
stages

» by default, there are 3 stages: build, test, deploy

» this can be redefined as needed

stages:
— ek
- build
» Jobs within a stage can be run in parallel independently (using
multiple runners)

® stages are built upon each other: if a job in a stage fails, the
dependent stages will not be executed
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GitLab CI/CD: stages

» Splitting the process into stages:

before script:
— apt-get update —-gg
- apt-get install -ygg build-essential cmake

build program:
stage: build
script:
— mkdir build && cd build
— cmake
— make install

test program:
stage: test
script:
— mkdir build && cd build
- cmake
— make test
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GitLab CI/CD: artifacts

» Binaries or other files generated as a part of Cl jobs can be
preserved (artifact)

pdf:
script:
- pdftex paper.tex
artifacts:
paths:
- paper.pdf
expire 1in: 1 month
Job artifacts
» Artifacts can be eaSin The artifacts will be removed in 6 days
downloaded from the GitLab Keep  Download  Browse
web interface
Job details

Duration: 5 minutes 4 seconds
Finished: about 5 hours ago
Runner: #44028

Raw Erase 53]
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» Defining artifacts:

before script:
- apt—-get update —gg
- apt-get install -ygg build-essential cmake

build program:

stage: build

script:
— mkdir build && cd build
- cmake .. —-DCMAKE INSTALL PREFIX=../install
- make 1nstall

artifacts:
paths:

- install/

expire in: 1 week
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» The verification of interdependent programs (modules) can easily
lead to redundant execution:

before script:

build program:
stage: build
script:
— mkdir build && cd build
- Ccmake
- make

test program:
stage: test
script:
— mkdir build && cd build
- cmake
- make
— make test
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GitLab CI/CD: dependencies

» Passing artifacts between jobs:

before script:

build program:
stage: build
script:
— mkdir build && cd build
— Ccmake
- make
artifacts:
paths:
- build/

test program: # depends on the build output
stage: test
script:
- cd build
— make test
dependencies:
- build program
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Docker images

» \NMhen using a Docker container based GitLab Runner, the base
Docker image can be specified:
— Image name
image: ubuntu:22.04
 tag name
» A Docker image can be requested from a Docker registry:.

» By default, the public Docker Hub is used, where custom
images can also be uploaded: https://hub.docker.com/

» A private docker registry can also be used (e.g., in an
enterprise environment)
image: mycompany.com:5000/custom:latest

» |f not specified, the runner configuration determines the image to
be used

» the runners at szofttech.inf.elte.hu are configured to use
ubuntu:22.04

» For Windows runners, the default image is:
mcr.microsoft.com/windows/servercore:1809

535



https://hub.docker.com/

ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery
Docker Hub

v dockerhub Explore Repositories Organizations Q, ubuntu

Explore / Official Images / ubuntu

- Y .
. ubuntu @ Docker Official Image - # 1B+ - ¥y 10K+ docker pull ubuntu m

l Ubuntu is a Debian-based Linux operating system based on free software.

Overview Tags

Recent Tags

Quick reference

rolling noble-20240225 noble

mantic-20240216 mantic  latest

« Maintained by:
jammy-20240227 jammy focal-20240216 focal

Canonical

« Where to get help:
the Docker Community Slack, Server Fault, Unix & Linux, or Stack Overflow

About Official Images

Supported tags and respective Dockerfile links Docker Official Images are a curated set of

Docker open source and drop-in solution

. 20.84, focal-28248216, focal repositories.

Why Official Images?

These images have clear documentation,
promote best practices, and are designed for
the most common use cases.

» 22.84, jammy-28248227 , jammy , latest

« 23.18, mantic-28248216 , mantic , rolling

« 24.84, noble-28248225, noble , devel
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» Additional options (not exhaustive):

®» only, except: conditional execution of Cl jobs (e.g., run
only on the master branch)

®» when: conditional execution of Cl jobs (manual vs.
automatic execution)

deploy program:
stage: deploy
script:
only:
- master
when: manual
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®» rules provides advanced configuration options compared
to only and except

®only, except are considered deprecated, they are
not developed with further capabilities

®c . g. run only on master branch:
rules:

- 1f: $CI COMMIT BRANCH == "master"

®c.g. run only when Dockerfile changes:
rules:

— changes:
— Dockerfile

»these rules can also be combined arbitrarily
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®» variables: defining variables.

Many variables are predefined for the runtime environment:
https://docs.qitlab.com/ee/ci/variables/

® scervices: running services (e.g., database engines) in a
separate Docker container (docker-compose)

services:
- mysqgl:latest
variables:
MYSQL DATABASE: my db
MYSQL USER: my user
MYSQL PASSWORD: very secret password

»the hostname will be mysgl (can be changed with the
alias option)
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®» cache: preserving files and directories (typically
dependencies) between CI jobs and pipelines

®»cxample:
cache:

paths:
- vendor/

»the cache can be cleared manually:

All 13 Pending 0 Running 0 Finished 13 Branches Tags Clear runner caches Cl Lint
Status Pipeline Commit Stages
BB C S oo guamem clelelelo S, R
meossrey & L OEE & s week ago > @ -
TR okt O TOT IO Sy S
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®» A key can also be specified e.g. to allow different caches
per Cl job or branch

» For example, caching downloaded NuGet packages for a
.NET application:
cache:
# Separate cache per job and branch
key: "$CI JOB NAME-S$CI COMMIT REF SLUG"
paths:
- .nuget/

build program:
script:
# Download dependencies into the .nuget
# directory in the project root.
- dotnet restore --packages .nuget
- dotnet build --no-restore
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» (Cl| job execution can be monitored through an online terminal
window in the GitLab web interface

Job #1394 triggered just now by Administrator

Running with gitlab-runner 11.3.0~beta.694.gf4a3dadf (f4a3dadf)
on shell-runner d8b80d51

Using Shell executor...

Running on Steves-MBP-2...

Fetching changes...

HEAD is now at laeb472 Update .gitlab-ci.yml

Checking out laeb4725 as master...

Skipping Git submodules setup

$ sleep 15

$ echo "Done"

Done

Terminal is connected, will time out in 30m@s...
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GitLab CI/CD: example projects

» Tic-tac-toe implementation in C++/Qt:
https://szofttech.inf.elte.hu/mate/tictactoe-qt

limage: ubuntu:20.04

2

3stages:
4 - build
5 - test
6

7before_script:
8 - apt-get update -yqq

9 - apt-get install -yqq build-essential cmake
10 - apt-get install -yqq gt5-default

11

12# Build

13 build_game:|
14 stage: build

15 script:

16 - c¢d TicTacToeGame
17 - gmake

18 - make

19

20# Test

21test_model:

22 stage: test

23 script:

24 - cd TicTacToeTest
25 - gmake

26 - make o543
27 - make check



https://szofttech.inf.elte.hu/mate/tictactoe-qt

ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery
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» Tjc-tac-toe implementation in C#/.NET:
https://szofttech.inf.elte.hu/mate/tictactoe-dotnet

limage: mcr.microsoft.com/dotnet/sdk:6.0

2

3 stages:

4 - build

5 - test

6

7before_script:

8 - dothet --version

9

10# Build

11build_model:|

12 stage: build

13 script:

14 - dotnet build TicTacToeGame.Model.Basic

15 - dotnet build TicTacToeGame.Persistence.Text
16 - dotnet build TicTacToeGame.Persistence.Binary
17

18 build_view:

19 stage: build

20 1image: mcr.microsoft.com/dotnet/sdk:6.0-windowsservercore-1tsc2019
21 tags: [windows]

22 script:

23 - dotnet build TicTacToeGame.sln

24

25# Test

26 test_model:

27 stage: test

28 script:

29 - dotnet test TicTacToeGame.Test 544
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Travis ClI

» (Continuous integration service for GitHub projects

» previously popular and free for open-source
projects, but not anymore since 2021 Travis CI

®» hitps://travis-ci.com/

» Supports Linux, Windows, and macOS with multiple
preconfigured environments (image)

» the environment can be set up based on the used
programming language, with common compiler tools
and libraries available

» C| configuration is defined in the . travis.yml file

545



https://travis-ci.com/

ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery
Travis Cl — GitHub integration

Commits on Apr 16, 2019

Execute tests in Travis Cl B 377ce1p ¢
i meserep committed 5 hours ago X

Commits on Apr 15, 2019

Added Travis Cl to build CodeCompass

E2 | 3f52da6 >
j_ meserep committed a day ago b/ All checks have passed

1 successful check

Commits on Apr 12, 2019

- . e - ba@2caf ¢
/ ¢l Added Travis Cl to build CodeCompass o= F43 Dpassed i

Restart build

Commit 3f52da6

Ran for 19 min 53 sec

Compare Tcc7ecl. . 3f52daé about 17 hours a

g0
Branch ci

£ Maté Cserép
C++

(V=]

View config

Remove log | ‘

Worker information
Build system information

worker_info

system_info

Adding APT Sources apt

546
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Travis ClI

®» For example:

os: linux
dist: xenial
language: cpp

stages:
- compile
— el
— deploy

#

Jobs:
include:
- stage: compile
- cd STRAVIS BUILD DIR
- mkdir build && cd build
- cmake
- make
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» Continuous integration service

» integrates with GitHub, GitLab, BitBucket,
and Visual Studio Team Services

» free for open-source projects

®» https://www.appveyor.com/

®» Supports Linux, Windows, and macOS with multiple
preconfigured environments (image)

» strong .NET and Visual Studio support
» C| configuration is defined in the appveyor. yml file
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AppVeyor Cl — web interface

Core: Added M-tree (#21). 1.0.38

Péter (committed by Roberto master O 64427e34

Pull request #21 - M tree
Merge branch 'master’ into M_Tree 1.0.37
a 7dda4590 «

a eg ‘S Core: Added Hilbert R-tree (#20). 1.0.36

y Rénai Péter (committed by Roberto master

rrent bullc History
Pull request #21 - M tree

Finished M-Tree 1.0.35
Core: Added M-tree (#21).

a year ago by Rénai Péter master

a year ago by Ronai Péter (committed by Roberto

Giachetta)
Messages Tests Artifacts
Build started

git clone -q --branch=master https://github.com/robertogiachetta/aegis.git C:\projects\aegis

git checkout -qf 64427e34f338989dal19925565681efdb67e46c17

nuget restore src\AEGIS.sln

MSBuild auto-detection: using msbuild version '15.5.180.51428' from 'C:\Program Files (x86)\Microsoft Visual
Studio\2817\Community\MSBuild\15.8\bin" .

Restoring NuGet package NUnit.3.6.1.

Restoring NuGet package Shouldly.2.8.2.

Restoring NuGet package StyleCop.Analyzers.1.0.8.

Restoring NuGet package Castle.Core.4.1.6.

Restoring NuGet package Moq.4.7.63.

Restoring NuGet package NUnit.ConsoleRunner.3.6.1.

Restoring NuGet package OpenCover.4.6.519.

Restoring NuGet package SimpleInjector.4.0.7.

Restoring NuGet package Microsoft.Win32.Primitives.4.3.@.

Restoring NuGet package System.Diagnostics.DiagnosticSource.4.3.0. ESZ1S?
Adding package 'Microsoft.Win32.Primitives.4.3.@' to folder 'C:\projects\aegis\src\packages"’

Adding package 'System.Diagnostics.DiagnosticSource.4.3.0' to folder 'C:\projects\aegis\src\packages'

Addad narkages 'Svetam Niagnnetire NiagnnetirSnurra 4 2 A' +n faldar 'C-\nrniarte\asgic\err\narkaoac’
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AppVeyor CI

®» For example:

version: 1.0.{build} # Version format

image: Visual Studio 2017 # Build worker image
platform: Any CPU # Build platform
configuration: Debug # Build Configuration

# Execute script before build
before build:
- dotnet restore src\MyProject.sln

# Execute build script
build script:
- dotnet build src\MyProject.sln

# Execute test script
test script:
- dotnet test src\MyProject.sln
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Jenkins

®» (QOpen-source continuous integration service

®» ntegrates with GitHub, GitLab, and other project
management platforms

» does not provide hosting, but third-party services are
available (e.g. CloudBees)

®» https://jenkins.io/
» C| configuration is defined in the Jenkinsfile, for

example:
pipeline {
agent { docker { i1mage 'ubuntu:18.04' } }
stages {
stage ('build') {
steps {
sh 'apt-get install build-essential'
sh 'make'

}
}
}

} 551
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= GitHub's relatively new, proprietary CI/CD service v)v)

» free with limitations for free accounts
(currently 2000 runtime minutes/month),
extendable with a subscription

®» hitps://docs.qgithub.com/en/actions

» Supports Linux (Ubuntu), Windows, and macOS based virtual
machines, as well as Docker

» virtual machines run on Microsoft's cloud (Azure)
» self-hosted GitHub Actions Runner can also be installed

» C| configuration is defined in the .github/workflows/
directory using YAML files

® in addition to shell commands, we can use predefined
actions created by others (or our own custom ones) as
complex building blocks
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GitHub Actions

- Commits on Feb 24, 2021
Merge pull request #515 from mcseranfeaarch hnnet
%P 4 - Verified (] 12aa416 'S
s meserep committed 11 days ago All checks have passed
11 successful checks
-0 Commits on Feb 23, 2021
v Build project / build (postgresgl, ubuntu-20.04) (p... Details
Merge pull request #5316 from brunt - -
: Verified 3b716el <>
-ﬁ meserep committed 13 days ago g Build project / build (postgresql, ubuntu-18.04) (p... Details e g ’
i v Build project / build (sqlite3, ubuntu-20.04) (push) Details
- Commits on Feb 22, 2021 e . +
\/ Build project / build (sqlite3, ubuntu-18.04) (push) Details
Finding circular symlinks (and other - ) c2dde33 O
H Ericsson / CodeCompass ®Unwatch v 34 ¢ Unstar 343 % Fork | 60
Code Issues 63 Pull requests 11 () Actions Projects 1 Security Insights Settings
[ 84826d2 O
# { _—
° Merge pull request #515 from mcserep/search_boost Atifacts @) - O Rerun jobs ~
master 2 -0~ 12aa4l6
+ Build project build (postgresql, ubuntu-20.04)
on: push 5 d 11 EEE
~ build (postgresql, ubuntu-20.04) > @ Install GoogleTest
~ build (postgresgl, ubuntu-18.04) > @ Configure CMake
ild (salite3 tu-20.04)
+ build (sglite3, ubuntu-20.04) o e (B ¥ (Tt =]}
+ build (sglite3, ubuntu-18.04) .
Run CMake (SQLite3)
v parse (postgresql. ubuntu-20.04)
Build
v parse (postgresql. ubuntu-18.04)
» Run make - (nproc)
lite3, ubuntu-20.04) Scanning dependencies of target logger
Scanning dependencies of target ldlogger
+ parse (sglite3, ubuntu-18.04) [ 1%] Building C cbject logger/CMakeFiles/logger.dir/src/ldlogger-hooks.c.o
[ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-hooks.c.o
v docker [ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-logger.c.o 553
) [ 2%] Building C object logger/CMakeFiles/logger.dir/src/ldlogger-logger.c.o
7 (=] [ 3%] Building C cbject logger/{MakeFiles/logger.dir/src/ldlogger-tool.c.o
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» For example:

name: Build project

on: [push, pull request]
Jobs:
build:
runs-on: [windows-latest] # or ubuntu-latest
steps:
— uses: actions/checkout@vi4
— name: Setup .NET SDK
uses: actions/setup-dotnet@vi
with:
dotnet-version: '6.0.x'
— name: Restore NuGet packages
run: dotnet restore AEGIS.sln
— name: Build the solution
run: dotnet build AEGIS.sln —-c Release
- name: Run unit tests

shell: powershell
run: dotnet test AEGIS.sln 554
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Continuous integration

» Continuous integration (Cl) is a practical method that
accelerates the verification and testing of program code

®» ts goal is to immediately and automatically detect potential
errors and integration issues, providing feedback to
developers

®» the source code is stored in a central repository using a
version control system and is updated multiple times a day

» after each modification, the repository's content is
automatically built (build automation), and coded tests are
executed along with the build process

®» the verified code can then undergo further testing

556




ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery

Continuous delivery

» Agile software development aims to achieve rapid application
development on an incremental basis

» the software is continuously developed and released
(continuous delivery), maintaining a steady pace while
allowing changes to be incorporated at every step (welcome
changes)

» working software serves as the primary measure of
progress, emphasizing simplicity while maintaining a focus
on proper design and optimization

» development is typically carried out by small, self-organizing

teams with shared responsibility, continuous interaction, and
rapid feedback cycles

® continuous releases can be automated, which is known as
continuous deployment
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Jobs

» The steps of continuous integration and delivery can be defined
as pipelines, a chain of interdependent jobs

Build Test Staging Production
@ build @ test1 @ auto-deploy-ma @ deploy to produ
(@) test2

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint

< Bc7954e5 & 00:08:33
) passed #6453004by £ Iatest (V) (v 2~
b g £ Update index.html.md I\) I\) 59 minutes ago 559

Status Pipeline Commit Stages

#6453892by @ agd:j;;‘:fa durability to Alex I® @ ] n
#6453883by @ ;dgFfiﬁj::contem I® I® S[:n[ljr?ulzs ago il
#6453817by @ ;96[?:‘3:;2&0 Expert I® I® 2[:11?1?:5 ago il e
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GitLab Runners

» GitLab provides an integrated, built-in solution to support
continuous integration and delivery

® jobs are executed by so-called GitLab Runner instances,
independent of the GitLab server

» Shell, SSH, VirtualBox, Docker, Kubernetes, etc.

® rynners can be individually configured and can either be
shared or assigned to specific projects

N

GITLAB SERVER
1 GitLab process

RUNNER SERVER YOUR LAPTOP

8..n Runner process @..n Runner process
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Docker

» Continuous integration is best performed in an
Isolated, reproducible environment

docker

» Docker is currently the most widely used container
framework system

® 3 container is similar to a virtual machine (VM) in that it
provides a fully isolated, virtualized environment where
the host machine supplies resources

» the key difference between containers and virtual
machines is that all containers share the host's kernel,
virtualized hardware and an operating system are not
Included; instead, only the necessary libraries, binaries,
and user space are part of the container

® 3s a result, containers have significantly lower overhead
compared to VMs, making them a more lightweight
virtualization solution
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Virtual Machine | | Virtual Machine

Virtual Machine

Guest Guest Guest
Operating Operating Operating
System System System

Infrastructure

\

J .

Containerized Applications

Host Operating System

Infrastructure

Source: docker.com

® container frameworks enable the creation and
management of portable applications

® gpplications can be modularized and scaled, with
components running in separate containers
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® The configuration for continuous integration is stored in the
.gitlab-ci.yml file, written in YAML format

» YAML (YAML Ain’t Markup Language) is a structured
descriptive language that is easily (or more easily) readable by
humans

®» https://yaml.orqg/spec/1.2.2/

» GitLab’s web interface includes a CI Lint tool for validating the
format before submission

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint >

< Bc7954e5 — & 00:08:33
v) (v A
£ Update index.html.md I\) I\) 59 minutes ago 5 63

Status Pipeline Commit Stages

#6453892by @ agd:dgnjz::}a durability to Alex I® @ ] n
#6453883by @ ;dgFfiﬁj::contem I® I® 3[:11?1]125 ago il
#6453817by @ ;96[?::\;86&0 Expert I® I® g?ﬂ?r?ui:s ago il e

@ passed #6453004 by §
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YAML syntax

» Example YAML code:
name: John Doe # key-value pairs
age: 42
details: # embedded collection
givenname: John
familyname: Doe
birthyear: 1978
languages: # list of wvalues (array)
- Hungarian
- English
— German
# multi-line text
intro multi: |
multiple line
introduction
intro single: >
single line
introduction

564




ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery
GitLab CI/CD: jobs

®» |[nthe .gitlab-ci.yml file, we can define jobs specifying
which commands they should execute (script)

» Example:

build program:
script:
- apt—-get update —-gg
- apt-get install -ygg openjdk-11-jdk ant
— ant compile
- ant jar
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GitLab CI/CD: multiple jobs

= Multiple jobs can be defined, and a global before script
can be set to run before every job. (This can also be overridden
within individual jobs.)

before script:
- apt—-get update —gg
— apt-get install -ygg openjdk-11-jdk ant junit

build program:
script:
- ant compile
- ant jar

test program:
script:
- ant compile-test
— ant test
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GitLab CI/CD: stages

» Continuous integration jobs can be divided into sequential
stages

» by default, there are 3 stages: build, test, deploy

» this can be redefined as needed

stages:
— ek
- build
» Jobs within a stage can be run in parallel independently (using
multiple runners)

® stages are built upon each other: if a job in a stage fails, the
dependent stages will not be executed
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GitLab CI/CD: stages

» Splitting the process into stages:

before script:
— apt—-get update —gg
- apt-get install -ygqg openjdk-11-jdk ant junit

build program:
stage: build
script:
— ant compile
- ant jar

test program:
stage: test
script:
- ant compile-test
— ant test
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GitLab CI/CD: artifacts

» Binaries or other files generated as a part of Cl jobs can be
preserved (artifact)

pdf:
script:
- pdftex paper.tex
artifacts:
paths:
- paper.pdf
expire 1in: 1 month
Job artifacts
» Artifacts can be eaSin The artifacts will be removed in 6 days
downloaded from the GitLab Keep  Download  Browse
web interface
Job details

Duration: 5 minutes 4 seconds
Finished: about 5 hours ago
Runner: #44028

Raw Erase 569
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GitLab CI/CD: artifacts

» Defining artifacts:

before script:
— apt—-get update —gg
- apt-get install -ygg openjdk-11-jdk ant

build program:

stage: build

script:
— ant compile
- ant jar

artifacts:
paths:

- dist/program. jar

expire in: 1 week
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GitLab CI/CD: dependencies

» The verification of interdependent programs (modules) can easily
lead to redundant execution:

before script:

build program A:
stage: build

script:
- cd module A
- ant jar

build program B: # depends on program A.jar file
stage: build

script:
- cd module A
- ant jar
SR . .
- cd module B
- ant jar

S/ 1



Continuous integration & delivery
GitLab CI/CD: dependencies

» Passing artifacts between jobs:
before script:

build program A:
stage: build
script:
- cd module A
- ant jar
artifacts:
paths:
- module A/dist/program A.jar

ELTE|IK

INFORMATIKAI KAR

build program B: # depends on program A.jar file

stage: build
script:

- cd module B

- ant jar
dependencies:

- build program A

572



ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery

Docker images

» \NMhen using a Docker container based GitLab Runner, the base
Docker image can be specified:
— Image name
image: ubuntu:22.04
 tag name
» A Docker image can be requested from a Docker registry:.

» By default, the public Docker Hub is used, where custom
images can also be uploaded: https://hub.docker.com/

» A private docker registry can also be used (e.g., in an
enterprise environment)
image: mycompany.com:5000/custom:latest

» |f not specified, the runner configuration determines the image to
be used

» the runners at szofttech.inf.elte.hu are configured to use
ubuntu:22.04

» For Windows runners, the default image is:
mcr.microsoft.com/windows/servercore:1809

SIS
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Continuous integration & delivery
Docker Hub

v dockerhub Explore Repositories Organizations Q, ubuntu

Explore / Official Images / ubuntu

- Y .
. ubuntu @ Docker Official Image - # 1B+ - ¥y 10K+ docker pull ubuntu m

l Ubuntu is a Debian-based Linux operating system based on free software.

Overview Tags

Recent Tags

Quick reference

rolling noble-20240225 noble

mantic-20240216 mantic  latest

« Maintained by:
jammy-20240227 jammy focal-20240216 focal

Canonical

« Where to get help:
the Docker Community Slack, Server Fault, Unix & Linux, or Stack Overflow

About Official Images

Supported tags and respective Dockerfile links Docker Official Images are a curated set of

Docker open source and drop-in solution

. 20.84, focal-28248216, focal repositories.

Why Official Images?

These images have clear documentation,
promote best practices, and are designed for
the most common use cases.

» 22.84, jammy-28248227 , jammy , latest

« 23.18, mantic-28248216 , mantic , rolling

« 24.84, noble-28248225, noble , devel
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GitLab CI/CD

» Additional options (not exhaustive):

®» only, except: conditional execution of Cl jobs (e.g., run
only on the master branch)

= when: conditional execution of Cl jobs (manual vs. automatic
execution)

image: maven:latest
build program:
stage: build
script:
- mvn compile
test program:
stage: test
script:
- mvn test
deploy program:
stage: deploy
script:
— mvn deploy
only:
- master
when: manual 9/9
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GitLab CI/CD

®» rules provides advanced configuration options compared
to only and except

®only, except are considered deprecated, they are
not developed with further capabilities

®c . g. run only on master branch:
rules:

- 1f: $CI COMMIT BRANCH == "master"

®c.g. run only when Dockerfile changes:
rules:

— changes:
— Dockerfile

»these rules can also be combined arbitrarily
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GitLab CI/CD

®» variables: defining variables.

Many variables are predefined for the runtime environment:
https://docs.qitlab.com/ee/ci/variables/

® scervices: running services (e.g., database engines) in a
separate Docker container (docker-compose)

services:
- mysqgl:latest
variables:
MYSQL DATABASE: my db
MYSQL USER: my user
MYSQL PASSWORD: very secret password

»the hostname will be mysgl (can be changed with the
alias option)

577



https://docs.gitlab.com/ee/ci/variables/

ELTE|IK

INFORMATIKAI KAR

Continuous integration & delivery
GitLab CI/CD

®» cache: preserving files and directories (typically
dependencies) between CI jobs and pipelines

®»cxample:
cache:

paths:
- vendor/

»the cache can be cleared manually:

All 13 Pending 0 Running 0 Finished 13 Branches Tags Clear runner caches Cl Lint
Status Pipeline Commit Stages
BB C S oo guamem clelelelo S, R
meossrey & L OEE & s week ago > @ -
TR okt O TOT IO Sy S
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GitLab CI/CD

®» A key can also be specified e.g. to allow different caches
per Cl job or branch

» For example, caching downloaded packages in a Maven

application:
variables:
MAVEN OPTS: "-Dmaven.repo.local=
$CI_PROJECT DIR/.m2/repository"
cache:

# Separate cache per job and branch
key: "SCI_JOB NAME-SCI COMMIT REF SLUG"
paths:

- .m2/repository

build program:

script:
- mvn compile
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GitLab CI/CD: terminals

» (Cl| job execution can be monitored through an online terminal
window in the GitLab web interface

Job #1394 triggered just now by Administrator

Running with gitlab-runner 11.3.0~beta.694.gf4a3dadf (f4a3dadf)
on shell-runner d8b80d51

Using Shell executor...

Running on Steves-MBP-2...

Fetching changes...

HEAD is now at laeb472 Update .gitlab-ci.yml

Checking out laeb4725 as master...

Skipping Git submodules setup

$ sleep 15

$ echo "Done"

Done

Terminal is connected, will time out in 30m@s...
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GitLab CI/CD: example project

» Network Pacman game with Java implementation:
https://szofttech.inf.elte.hu/mate/pacman-java/

11image: openjdk:11l
2

3 stages:
4 - build
5 - test

6
7before_script:
8 - apt-get update -yqq

9 - apt-get install -yqq ant junit4
10
11# Build

12 build_game:

20

13 stage: build
14 script:

15 - ant compile
16 - ant jar

17

18 # Test

19 test_model:

stage: test

21  script:

22 - >

23 ant test

24 —D1ib5.junit_4.c1asspath=/u5r/5hare/java/junit4.jad

25 -D1ibs.hamcrest.classpath=/usr/share/java/hamcrest-core. jar
26

» \Nith Ant build system: ant development branch
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Continuous integration & delivery

GitLab CI/CD: example project

= \Nith Maven build system: maven development branch

1 image: maven:latest
2

ivariables:

4  MAVEN_OPTS: "-Dmaven.repo.local=$CI_PROJECT_DIR/.m2/repository"
5

6 cache:

7 key: maven-build
g8 paths:

g - .m2/repository
10

11 build:

12 stage: build

13 script:

14 - mvh compile

15 test:

16 stage: test

17 script:

18 - mvn test

» The cache can be identified with a key, allowing e.g. control
over which development branches should share it
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Continuous integration & delivery

GitLab CI/CD: example project

» \Nith Gradle build system: gradle development branch

1 image: gradle:latest

2

ivariables:

4 GRADLE_USER_HOME : "$CI_PROJECT_DIR/.gradle"
5

6 # Cache and keep downloaded dependencies between CI pipelines
7 cache:

8 key: gradle-build

9 paths:

10 - .gradle

11

12 build:

13 stage: build

14 script:

15 - gradle assemble

16

17 test:

18 stage: test

19 script:

20 # build also executes test
21 - gradle build

22
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Travis ClI

» (Continuous integration service for GitHub projects

» previously popular and free for open-source
projects, but not anymore since 2021 Travis CI

®» hitps://travis-ci.com/

» Supports Linux, Windows, and macOS with multiple
preconfigured environments (image)

» the environment can be set up based on the used
programming language, with common compiler tools
and libraries available

» C| configuration is defined in the . travis.yml file
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Travis Cl — GitHub integration

Commits on Apr 16, 2019

Execute tests in Travis Cl B 377ce1p ¢
i meserep committed 5 hours ago X

Commits on Apr 15, 2019

Added Travis Cl to build CodeCompass

E2 | 3f52da6 >
j_ meserep committed a day ago b/ All checks have passed

1 successful check

Commits on Apr 12, 2019

- . e - ba@2caf ¢
/ ¢l Added Travis Cl to build CodeCompass o= F43 Dpassed i

Restart build

Commit 3f52da6

Ran for 19 min 53 sec

Compare Tcc7ecl. . 3f52daé about 17 hours a

g0
Branch ci

£ Maté Cserép
C++

(V=]

View config

Remove log | ‘

Worker information
Build system information

worker_info

system_info

Adding APT Sources apt

585
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Continuous integration & delivery

Travis ClI

» For example:

0s: linux
dist: xenial
language: java

stages:
- compile
SRrE ST
— deploy

id

Jobs:
include:
- stage: compile
- mvn compille
— stage: test
- mvn test

ELTE|IK
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Continuous integration & delivery
AppVeyor CI

» Continuous integration service

» integrates with GitHub, GitLab, BitBucket,
and Visual Studio Team Services

» free for open-source projects

®» https://www.appveyor.com/

®» Supports Linux, Windows, and macOS with multiple
preconfigured environments (image)

» strong .NET and Visual Studio support
» C| configuration is defined in the appveyor. yml file
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AppVeyor Cl — web interface

Core: Added M-tree (#21). 1.0.38

Péter (committed by Roberto master O 64427e34

Pull request #21 - M tree
Merge branch 'master’ into M_Tree 1.0.37
a 7dda4590 «

a eg ‘S Core: Added Hilbert R-tree (#20). 1.0.36

y Rénai Péter (committed by Roberto master

rrent bullc History
Pull request #21 - M tree

Finished M-Tree 1.0.35
Core: Added M-tree (#21).

a year ago by Rénai Péter master

a year ago by Ronai Péter (committed by Roberto

Giachetta)
Messages Tests Artifacts
Build started

git clone -q --branch=master https://github.com/robertogiachetta/aegis.git C:\projects\aegis

git checkout -qf 64427e34f338989dal19925565681efdb67e46c17

nuget restore src\AEGIS.sln

MSBuild auto-detection: using msbuild version '15.5.180.51428' from 'C:\Program Files (x86)\Microsoft Visual
Studio\2817\Community\MSBuild\15.8\bin" .

Restoring NuGet package NUnit.3.6.1.

Restoring NuGet package Shouldly.2.8.2.

Restoring NuGet package StyleCop.Analyzers.1.0.8.

Restoring NuGet package Castle.Core.4.1.6.

Restoring NuGet package Moq.4.7.63.

Restoring NuGet package NUnit.ConsoleRunner.3.6.1.

Restoring NuGet package OpenCover.4.6.519.

Restoring NuGet package SimpleInjector.4.0.7.

Restoring NuGet package Microsoft.Win32.Primitives.4.3.@.

Restoring NuGet package System.Diagnostics.DiagnosticSource.4.3.0. 556363
Adding package 'Microsoft.Win32.Primitives.4.3.@' to folder 'C:\projects\aegis\src\packages"’

Adding package 'System.Diagnostics.DiagnosticSource.4.3.0' to folder 'C:\projects\aegis\src\packages'

Addad narkages 'Svetam Niagnnetire NiagnnetirSnurra 4 2 A' +n faldar 'C-\nrniarte\asgic\err\narkaoac’
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AppVeyor CI

®» For example:

version: 1.0.{build} # Version format

image: Visual Studio 2017 # Build worker image
platform: Any CPU # Build platform
configuration: Debug # Build Configuration

# Execute script before build
before build:
- dotnet restore src\MyProject.sln

# Execute build script
build script:
- dotnet build src\MyProject.sln

# Execute test script
test script:
- dotnet test src\MyProject.sln
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Continuous integration & delivery

Jenkins

= (Open-source continuous integration service

» ntegrates with GitHub, GitLab, and other project
management platforms

®» does not provide hosting, but third-party services are
available (e.g. CloudBees)

®» https://ienkins.io/

» (| configuration is defined in the Jenkinsfile, for

example:
pipeline {
agent { docker { image 'maven:3.3.3' } }
stages {
stage ('build') {

steps {
sh 'mvn compile'

}

} 590
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Continuous integration & delivery
GitHub Actions e
= GitHub's relatively new, proprietary CI/CD service v)v)

» free with limitations for free accounts
(currently 2000 runtime minutes/month),
extendable with a subscription

®» hitps://docs.qgithub.com/en/actions

» Supports Linux (Ubuntu), Windows, and macOS based virtual
machines, as well as Docker

» virtual machines run on Microsoft's cloud (Azure)
» self-hosted GitHub Actions Runner can also be installed

» C| configuration is defined in the .github/workflows/
directory using YAML files

® in addition to shell commands, we can use predefined
actions created by others (or our own custom ones) as
complex building blocks
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Continuous integration & delivery
GitHub Actions

- Commits on Feb 24, 2021
Merge pull request #515 from mcseranfeaarch hnnet
%P 4 - Verified (] 12aa416 'S
s meserep committed 11 days ago All checks have passed
11 successful checks
-0 Commits on Feb 23, 2021
v Build project / build (postgresgl, ubuntu-20.04) (p... Details
Merge pull request #5316 from brunt - -
: Verified 3b716el <>
-ﬁ meserep committed 13 days ago g Build project / build (postgresql, ubuntu-18.04) (p... Details e g ’
i v Build project / build (sqlite3, ubuntu-20.04) (push) Details
- Commits on Feb 22, 2021 e . +
\/ Build project / build (sqlite3, ubuntu-18.04) (push) Details
Finding circular symlinks (and other - ) c2dde33 O
H Ericsson / CodeCompass ®Unwatch v 34 ¢ Unstar 343 % Fork | 60
Code Issues 63 Pull requests 11 () Actions Projects 1 Security Insights Settings
[ 84826d2 O
# { _—
° Merge pull request #515 from mcserep/search_boost Atifacts @) - O Rerun jobs ~
master 2 -0~ 12aa4l6
+ Build project build (postgresql, ubuntu-20.04)
on: push 5 d 11 EEE
~ build (postgresql, ubuntu-20.04) > @ Install GoogleTest
~ build (postgresgl, ubuntu-18.04) > @ Configure CMake
ild (salite3 tu-20.04)
+ build (sglite3, ubuntu-20.04) o e (B ¥ (Tt =]}
+ build (sglite3, ubuntu-18.04) .
Run CMake (SQLite3)
v parse (postgresql. ubuntu-20.04)
Build
v parse (postgresql. ubuntu-18.04)
» Run make - (nproc)
lite3, ubuntu-20.04) Scanning dependencies of target logger
Scanning dependencies of target ldlogger
+ parse (sglite3, ubuntu-18.04) [ 1%] Building C cbject logger/CMakeFiles/logger.dir/src/ldlogger-hooks.c.o
[ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-hooks.c.o
v docker [ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-logger.c.o 592
) [ 2%] Building C object logger/CMakeFiles/logger.dir/src/ldlogger-logger.c.o
7 (=] [ 3%] Building C cbject logger/{MakeFiles/logger.dir/src/ldlogger-tool.c.o
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GitHub Actions

®» For example:

name: Build project

on: [push, pull request]
Jobs:
build:
runs-on: [ubuntu-latest]
steps:

— uses: actions/checkout@v4

— name: Set up JDK 1.21
uses: actions/setup-java@vi
with:
distribution: zulu # Azul Zulu OpendDK
java-version: 21

— name: Build the project
run: mvnh compile

— name: Run the unit tests
run: mvn test
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