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What is version control?

Version Control

» Stores and manages snapshots of project files (e.g. .java
files)

» Manages concurrent work on project files

» Various systems:@ Concurrent Versions System (CVS),
Subversion (SVN), Team Foundation Server (TFS) ...
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Git

vV vV v v

Developed by Linus Torvalds for use with Linux

Set of ommand line tools, IDE support

Set of files are collected into "snapshots” called commits
Commits have one or more parents and describe the
difference to their parents

Names of commits are SHA1 hashes of their contents
usually identified by the first 7 characters in hex

representation
63d281344071f3ae1054bca63f1117f76a3d5751 and
63d2813 sk gl

i |
Project: library07._solution [project] / celled ovgh
id Message [ Author

—2 062804 0 (masteXoriginimasterY(HEAD Changed title of book huba
939cc42 §  Checked in class files Fiubert Baumeister

63802 gDbranch 'master’ of https://repos.gbar.dtu.dk/cHubert Baumeister
1copbef O Changed book fine to 40 Hubert Baumeister
6928182 ;%  changed book fine to 35 huba

¥
Ce7t6d0 O  Original Version Hubert Baumeister
Original Versic Hubert Baumeiste

Branches: Two commits for the same parent
Merging: Merging the changes of two commits into one
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Git

» Distributed repository
» Commits stored in the local repository
» Local repository can be synchronized with one or may
remote repositories
— Push (local — remote) and Pull (remote — local)
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Starting with a project

1 Create a central repository:
http://repos.gbar.dtu.dk
2 Create an initial project with one of the team members in

Eclipse

3 Create a local repository for the project: Use Team::Share
Project

o o Configure Git Repository

Configure Git Repository

o ) Gl
Select an existing repository or create a new one

T=

| Use or create repository in parent folder of project

B Create...

—
Working tree: No repository selected

Path within repository:

Project Current Location Target Location
(= liprary07_so... [Users/hubajtmp/workspace/library07_solution

‘:?/’ Cancel ( )


http://repos.gbar.dtu.dk
Hubert
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Starting with a project

3 Create a local repository for the project: Use Team::Share
Project

Configure Git Reg

o0 e Create a Git

| Create a New Git Repository

Determine the directory for the new repository

Select an existing

("] Use or create ref
Repository:
‘Working tree:

Path within repositc

Project B
v & liorary07_so

Repository directory: l [Users/huba/git

l Browse...

Cancel

: e

(z(._:’é_

Create...

Cancel




Starting with a project

4 Attach the central repository as a remote repository to your
local reposi’[ory/‘7 Pev:r;eof-bg

'43) Git Repositories 3% O 2RSS B E {,F, ST

» [ > library07_solution [master] - /Users/huba/tmp/workspace/library03
v (] project [NO-HEAD] - /Users/huba/git/project/.git
> 'I—I-!:," Branches

Tz Tags
P (= References
¥ Remotes
¥ 4 origin 4 Create Remote...

4 https:// -
% https: Paste Repository Path or URI™N &V

» (= Working Tree - /Users/huba/git/project
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Starting with a project

5 Stage, commit, and push the initial commit to the remote
repository: Team:Push upstream / Push upstream master

[#] Problems | @ Javadoc [G) Deciaration 4 Search [E] Console (@ Coverage”®; Git Staging 53 Q $IB|EF =8
0 > git [NO-HEAD]
Unstaged Changes 172 Commit Message

%3 .classpath - liorary07_solution YOriginal Version
- .eumi2 - library07_solution
[% project - library07_solution

umiproject - library07_solution
[3 AddBookLoginScreen.htm - library07_solution/doc/ctu/liorary/ui
[53 AddBookLoginScreen.htm! - library07_solution/doc/dtuflibraryjui/class-use
43 Address.class - library07_solution/bin/atu/library/app
(23 Address.java - library07_solution/src/dtu/library/app
B lass - library07._
2 Admi java - library07.
[53 allclasses-frame.htm - library07_solution/doc
B .html - library07_
4u3Book.class - library07_solution/bin/dtu/liorary/app
43 Book.class - library07_solution/jmi-compiled/dtulibrary/app
[£3 Book.html - library07_solution/doc/dtufliorary/app
[53 Book.html - library07_solution/doc/dtu/library/app/class-use
[} Book.java - liorary07_solution/src/dtuflioraryjapp
B ntmi - library07..
B ntml - library07_soluti
B ntmi - library07_soluti ibrary/ui

Author. Hubert Baumeister <huba@dtu.dk>

Staged Changes (0) Committer: | Hubert Baumeister <huba@dtu.dk>

=

% Commit and Push... | |4 Commit

Lo kspace tiee Shage Commi-
> D)
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Starting with a project

6 Other members: clone the repository from the central
repository: Git repository view

) Git Repositories &

L% _Add gn oxistee it rep
?‘ Clone a Git repository

.7 Create a new local Git repository
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Starting with a project

6 Other members: clone the repository from the central
repository: Git repository view

eC e Clone Git Repository
Local Destination 7
G

Configure the local storage location for hubert. L m’:l

-
locel e
e e

Directory: | i | srowse

e

Initial branch: | master

Configu

ration
—

Remote ffame: |origin

Proj

xisting Eclipse projects after clone finishes

ring sets
| Add project to working sets New

Working sets:

@ <oack Corcet
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Starting with a project

7 Other members: Import the Eclipse project: Git repository
view
[3) Git Repositories 53 B 252
v [j project [master] - /Users/huba/git2/project/.git
b &5 Branches
Tz Tags
> (= References
v [J Remotes
V¥ g origin
“4 https://repos.gbar.dtu.dk/git/huba/project.git
“4+ https://repos.gbar.dtu.dk/git/huba/project.git
> (= .git I
b (= .settings

(- —_——

{-’é—-,

=

o



Hubert


Storage of the Eclipse project

» Option one: In the Eclipse workspace

» Option two: In a special Git repository directory
— Use project properties to find out

| NON | Properties for library07_solution
type filter text (%) Resource
> Resource . .
Builders Path: /library07_solution
Coverage Type: Project
Fit

Location: > .
Git JUsers/huba/git2/project
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Working with Git

¢ % gu;tt !
" ‘[ ! X 0! C d\lJ
eﬁ'—— 1 C.q (T j 3

(2‘ el /\ Ce
\(/ W v/ N .A‘L_> =
ag %‘——> )C? C% Cg Cn
\Y < I~ ’SL clows. \\\1
m — £ fz W -‘Tz

A

(:l 64 Z,(
U&@ &uw 8L°~"‘ Ugey 2
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Working with Git

1 Pull the latest changes from the central repository

2 Work on a user story with commits to the local repository
as necessary (Team::Commit)

3 Once the user story is done (all tests are green) stage and
commit the result

4 Before pushing your commits first pull all commits done in
the meantime by others from the central repository

— this will merge their commits with the local ones and create
a new merged commit

5 Fix any merge conflicts until all tests are green again
6 push your final commit to the central repository
Important: Never push a commit where the tests are failing



When Pushing commits fail

» Pushing fails if someone else as pushed his commits
before: No fast-forward merge possible

1 pull from central repository
» this automatically tries to merge the changes,
2 compile: fix possible compilation errors
3 run the tests: fix failing tests
4 commit and push again



Merge conflicts when pulling

=2 nviaiyvo

rary07_solution [libraryO7_solution|Conflicts mas
% src

V {4 dtu.library.app

> [4] Address.java

P (@ Book.java

> D,j BorrowException.java

public int getFine() {

<<<<<<<.HEAD

ex'x' Codk

}

» Gitis in a merge state

1 Resolve conflicts

2 Stage your changes

3 Commit and push changes
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Git resources

» Git is more complex than shown: e.g. we didn’t cover
branching (not really needed for the project though)

» Git tutorial
https://www.sbf5.com/~cduan/technical/git/

» Git Book: https://git-scm.com/book/en/v2


https://www.sbf5.com/~cduan/technical/git/
Hubert

https://git-scm.com/book/en/v2
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UML State Machines

» UML structure diagrams
» e.g. class diagram
» UML behaviour diagrams
» Activity diagrams:Focus is on activities
» Sequence diagrams: Focus is message exchange between

objects
» State machine: Focus is on states and events

» How does the system react when an event occurs?
— Automata



Example Vending Machine

_e /é f » Events
l 5— » Input coins
o

[Borcnd

» Press button for
bananas or apples
» Press cancel

IEEIQZ » Displays
» current amount of

money input
» Effects (Actions the

(2 machine performs)
» Return money

Q\ » Dispense banana or
i ‘ apple




UML State Machines

State machine Vendngiachine LfeCydle [ VendngMachine Grecycl 1]

input( m : Integer ) / currentMoney ‘= currentMoney + m

cancell / dispenseini) {ﬁ

selecti £ Fruit ) [notif = sele earr it) and not(enoughMoney(f))] / selectedFruit := f

axut

Money(rus] and haserul
$""“ ej/«{
seec P N m——— w1 dspenset
select £ Frut ) (ot  dispensenl
seect £ Frut ) enoughtoney] / dispenset)
Input m  nteger) {enoughtaneyselectedfrutl)/ currentoney = currentioney 8 dspensett / oney + Wa
((((( 101 dispenseia

» Easy to check for completeness: Does every state
implement a reaction to every event?
» Easy to describe behavior: finite number of events and
states
— Good for this type of situations. For example, embedded
systems
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Example: Safe

» Task: Implement a control panel for a safe in a dungeon
» The lock should be visible only when a candle has been

removed

» The safe door opens only when the key is turned after the
candle has been replaced again

» If the key is turned without replacing the candle, a killer

rabbit is released

candleRemoved
keyTurned
safeClosed
openSafe
reveallLock
releaseKillerRabbit

SecurePanelController

currentState

<<enumeration>>

—_ (/\}‘{(, Dishlleh

wait

17| open

lock
finalState
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Example: Safe

safe closed
L
s‘l&k key turned [candle in] / open safe
eveut Quevdk
LS e

( i ) % . ? candle removed [door closed] / reveal lock
Wait /7
V-ou

A
e &
7 key turned [candle out] / release killer rabbit

fovkine ke
G

“)Sl.w.lo slele cudk tlale
\

£

)
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Transitions

» General form

source state |—ndger [guard]/effect target state

» Triggers (events, method calls)
» Guard: boolean expression

» Effect: a statement
» Fireing a transition
» trigger + guard is true then the effect is executed



Exercise

» Create a state machine for a counter object. A counter has
two operations (= events): inc and dec and an attribute ¢

that is never allowed to go below 0.
» Inc increments c by 1

» Dec decrements ¢ by 1, but if cis 0, it does not do
anything.

Counter

Cc :int

inc()
dec()

{inv: i >= 0}




The state machine for the counter
guents Tue  dic

w4

ele”

doc (€] [ei=c- 4
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Implementation 1: Class diagram

SecretPanelController <<enumeration>>
currentState Event

handleEvent candleRemoved
keyTurned
openSafe
revealLock
currentState releaseKillerRabbit

1

<<enumeration>>
State

wait
open
lock
finalState
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Implementation 1

public class SecretPanelController {

enum State = { wait, lock, open, finalState };
enum Event = { candelRemoved, keyTurned, openSafe,

reveallock, releaseKillerRabit };
private State state = States.wait;

public void handleEvent (Event anEvent) ({
switch (currentState) {
case open
switch (anEvent) {
case safeClosed
CurrentState = state.wait;
break;
}
break;
case wait
switch (anEvent) {
case candleRemoved
if (isDoorOpen) {
RevealLock () ;
currentState = state.lock;
}
break;
}
break;
case lock
switch (anEvent) {...}
break;
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Implementation 2: Class diagram

SecurePanelController

candleRemoved
keyTurned

currentState

<<enumeration>>

safeClosed
openSafe

reveallLock
( releaseKillerRabbit

exwde avw welliods

1

State
wait
open
lock
finalState
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Implementation 2

public class SecretPanelController {
enum State { wait, lock, open, finalState };
State state = State.wait;

public void candleRemoved () {
switch (state) {

case wait: F
if (doorClosed()) { Cbtl). SMM“ CSLDIL‘)) S‘Gl&“ﬂh‘-
state = states.lock;
break;

public void keyTurned() {
switch (state) {
case lock:
if (candleOut ()) |

state = states.open;

} else

{
state = states.finalState;
releaseRabbit () ;

}

break;

}oo.o. )
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Implementation 3: Using the state pattern
5 ope ?[ Ha 3‘86»« B lleyus

(Seen( Panel Controller 2 s t Panel State
state 1

changeStateTo (SecretPanelState) Candlel
CandleRemov KeyTurned

KeyTumed | SafeClosed N
SafeClosed v .
v A do nothing
'
state. CandleRemoved | |

EPIED I

if (door dosed) { CandleRemoved Keulymead SafeClosed
reveallLock() i

cmm ’Locksme)
}
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State Pattern

State Pattern

"Allow an object to alter its behavior when its internal state
changes. The object will appear to change its class.” vesign pater book
obuleyahia

request1

AClass

request2

changeSta

>

! State

request1

b request2
State1 State2
request1 > | requesti
request2 request2

sd: StatePattern

[ cClient ] [ Aciass | [ststatet | [s2istate2 |
requestl |
changeState(s2 i
requestl T |
requpstl
T | ‘
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Vending machine Implementation

Uses the state pattern

—

i g «interface» > i
dispenseditem: Fruit VendingMachineStat r“ m.setCurrentMoney(m.getCurrentMoney() + i); %

currentMoney: int

~setCurrentStateForFruit(f: Fruit) |

}else {
~hasFruit(f: Fruit)

m.setCurrentStateForFruit(fruit);

IdleState
inpuj(m: VendingMachine, money: int) |
select(m: VendingMachinef: fruit) ———r~—-——
cancel(m: VendingMachine) — — — — — —

: ippyt(m: VendingMachine, money: int) |

totalMoney: int [——>| select(m: VendingMachinef: fruit) | if (Im-hasFruit(fruit)) {
restMoney: int T ) 1 m.setldleState();
input(money: int) | return;
select(f: fruit) I }
cancel() | ~if (m.hasEnoughMoneyFor(fruit)) {
~setldleState() Ay | m.setldleState();
~dispense(f: Fruit) T 1

I

I

I

!

r
| m.dispense(fruit);
|
I
I
I
I

m.dispense(null); %

super jnput(m i);

if (m.hasE uit)) {
«enumeration» FruitSelectionState 4 );
Fruit input({m: VendingMachine, money: int) | m.dispense(selectedFruit);
APPLE Select(m: VendingMachinef: fruit) }

BANANA

cancel(m: VendingMachine) - _ _

~~~__[m.setidleState(); I
super.cancel(m);
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Sub states

» Substates help structure complex state diagrams (similar
to subroutines)

Show C _\J
@ C save
A=)
( Enter Connection Details ]

next next S
Enter Phone Choose Shared
Number or Solo Enter Name
S —_—
back

back |
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Next week

» Layered architecture: persistency layer
» Software Development Processes
» Project Planning
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Library Application: Text based Ul

(User Scren—

0) Exit "
1) Login as administrator

17 ugev-ll«Pz,A

Login Sctreen

password
adminadmin #— uSes \‘M‘M*L

Logged in.
Admin Scree
0) Logoff

0
Logged off.
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Example Library Application

Offers the menu for
- login as admin
- borrowing and returning media
- searching for media
- exiting the application
~

[pw incorre_d]/print "Login failed"

login

[wrong ion]/pript "Wrong ion"

Admin Screen [pw correct]/print "Logged in"

Offers the menu for
- managing users
- managing media
- logoff
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Library App: Focus on user dialog

Use state UserDialog to group the user screen activities

L

( (__ User dialoa B
N—
[pw incorrect]/print "Login failed"
login
User Screen ) Login Screen
[wrong selection]/pript "Wrong [selection”
—
. /
/_\ exit
logoff/print "Megged off [pw correct]/print "Logggd in"
bW corre 099

( Admin Dialog J~

®
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Library App: Overview

Focus on the sequence of dialogs instead of screens

User dialog

logoff/print "Kogged off" [pw correct]/pxint "Logged in"

Admin Dialog



Library App: Focus on admin dialog

Use state AdminDialog to group the admin screen activities

User Dialog—2X1t

[pw correct] logoff

Admin Dialog

CAdd Media Diaog™y B
AddMediaTypeScreen

AddMediaSignatureScreen
AddMediaTitleScreen

d media.

dminScre

wrong inpul

/print "Added media"
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Library App Ul: State Pattern

‘ {screen.processinput();} %

P
</{abstract)
Scre

basicLoop
main

{screen.printMenu();}

1

LibraryApp

rintMenu

processinput
2

UserScreen AdminScreen LoginScreen
printMenu printMenu printMenu
L=
processinput processinput processinput
.2 .2 2
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Library App: main application

public static void maip(String[] args) throws IOException {
BufferedReader in =
new BufferedReader (new InputStreamReader (System.in));

PrintWriter out = new PrintWriter (System.out, true);
LibraryUI ui = new LibraryUI();

ui.basicLoop (in, out);

Ceu g des)alle
Basic loop L/ Tele S‘Us\cw.;.; annl %g\cw.ou}

public void bagicloop (BufferedReader in, PrintWriter out)
throws IOException ({
String selection;
do {

printMenu (out);

selection = peadInput(in)

} while (!E£ggggginput(se ection, out));

}
public void printMenu(PrintWriter out) throws IOException {
screen.printMenu (out) ;

}

public boolean processInput (String input, PrintWriter out)

throws IOException ({
return screen.processlInput (input,out);
}
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Library App user interface exercise (programming
exercise 5)

1) Given tests for the functionality login; implement the tests
using the state pattern

2) Design, test, and implement the remaining functionality of
the library application
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