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the watertall approach

analyze
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measure twice
cut once

the complete value
delivered here
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the watertall approach 5

measure twice cut once de&:ﬁ:ed

the iterative approach

..and
here...

incremental value
delivered here...

let’s build together; step b1 step




. iterative
incremental

approach

several variants

* agjile software development
* SCrum process framework

+ extreme progmmming




mahifesto

working software
(vs. documentation)

people &£ interactions
(vs. processes & tools)

— .

T— —

. responding to change
customer collaboration (vs. following the plan)

(vs. contract negotiation) —_ —
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source: https.//www.neonrain.com/agile-scrum-web-development

m Burn Down/Up
Chart

Scrum
Master

Task
Breakout

Spri Sprint end date and
print team deliverable
Backlog do not change

Meeting

the scrum framework

ﬁl

Daily Standup

=
M
Sprint Review

y o

Finished Work

Sprint
Retrospective


https://www.neonrain.com/agile-scrum-web-development

devel()pmen’r meﬂnodologms

waterfall vs. iterative
critical outiook

value-driven approaches plan-driven approaches formal method approaches
iterative & agjile sequential £ waterfall math-based £ determinism
marginally critical software highly critical software extremely critical software
requirements change often requirements don't change often strict and limited requirements
small team of developers large team of developers developers who can formally model requirements
culture responsive to changes culture demanding structure culture demanding extreme quality




FEEDBRCK CULTURE
QI LRI O customers available at all times to set priorities, define requirements, answer questions

planning based on brief user stories defined bs, customers to capture desired features

TSV LTCTTE I code written by programmers working in pairs on a single computer to foster high quality

test automation EOHYl: Woroughﬂ tested via automatic unit tests written before the actual code itseH
CONTINUOUS PROCESS

JTURZI LI new versions of the software released frequently, incrementally delivering value to customers

confinuous integration RIS software builds generm‘ed several times a cla1 to avoid big integration problems later

ALV EEET 0TI code incrementally improved by regular refactoring, without changing its external behavior
SHARED UNDERSTRNDING

simple design adoption of the kiss principle at all times via refacforing if needed (kiss - keep it simple, stupid)

TR AL shared understanding via a metaphor of the software, leading to consistent a naming scheme

collective ownership resPonsibilifs, of all the code shared bx, all the developers, meaning anyone can change ansﬁ’hing

DL DRY 0 consistent coding sﬂle and format throughout the code base, allowing for easy code sharing

PROGRAMMER WELFRARE
IRV VE (0T EE awareness that coding is an intense activity, thus limiting work time to 40 hours/week




development
practices &£ tools

dfbuggigg »  refactoring
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coding

| — —

versioning

| — T

profiling

—_— *will be discussed next week



® HelloWorld.java — ~/SwitchDrive/Teaching/Courses/Current/Fall/Software Architecture/Code/work 7 ‘ ® B code — -bash — ttys001

HelloWorld.java 11 1
wallace-palac

public class HelloWorld { ':nfai, 8 ;
public static void main(String args[]) { el 3 1

if (args.length > 0) { wallace-palace
for (String person : args) { wallace-palace
Sy | total 16
' —W—r——r—-— arbi staf 00 t 3 11:¥ elloWorl
-rw—r——r—@ 1 garbi staf 287 Oct 3 09:39 HelloWorld.j
) wallace-palace:code garbi$ HelloWorld
' Hello World!
wallace-palace d arbi$ java HelloWorld Frodo Sam Gandalf
Hello Frodo!
Hello Sam!
Hello Gand
wallace-pa

U

alf!
lace

©0 AO HelloWorldjava 5:57 LF UTF-8 Java C)GitHub -0 Git(0)

eio il iepfr ommand-line interface (shel)

PEES [t 7] Q- F B b s B G| [k & G «

Projects X | Files Services [=] Q LOST x [ 4 |I?||>|D : @1 Enemy.java x 4> [=!
ElEE R  source | History | [@ [QRSFER £ o i +

o- &5, BrickBreaker
¢ & LosT

(A
(N
C
C
I

[» Profile vj | Viev \E)

P o= [ data 2 : . =
‘ e ' a e ¢ [ Source Packages Y A C Matary 3 § import java.awt.Rectangle;
¢ B aaaaa 10:02:00 10:02:10 10:02:00 10:02:10 g import java.util.ArrayList; =
g, :niration.ia\-/a s @ 500 MB @\ . -
|&5] Background.java = N .
B Deathjava @, @, ; public class Enemy {
eve o g men L@J Dynam'_CBaCKground'Java = S Q 9 private int maxHealth, currentHealth, power, speedX, centerX, centerY;
e% Enémy?mm ol O:MB 10 private Background bg = StartingClass.getBgl();
R i e 11 public Rectangle r = new Rectangle(0,0,0,0);
|&] Introjava =1 CPU Time [EH GC Time [ Heap Size [ Used Heap 12 public int health = 5;
* R ; ’
& Menujava 13 private boolean isdead;
e nV" onmen S &] Projectile java Garbage Collection Threads and Classes 14 public static ArrayList<Enemy> enemies = new ArraylList<Enemy>();
&l Robotjava 10:02:00 10:02:10 10:02:00 10:02:10 3 private int movementSpeed;
N {b [ StartingClass.java ! : _ I 1 ) 16 public String direction = "left";
e eans |&5] Tilejava 1 ‘ @, : @ 17
B creits v @, /// ) 18 public Enemy(int centerX, int centerY) {
o~ [ Libraries Q = @ setCenterX(centerX);
o & SimpleJavaProgram 5 ; o setCenterY(centerY);
o= e;‘ WhiteBoardApp . 21 }
22
=1 Surviving Generations [ GC Intervals = Threads [ Loaded Classes 23 // Behavioral Methods |

A |Z5] Telemetry /

OQutput - LOST (profile) X

WAINNLINU: | LCASTC CUIISLUCT 1CPUT LLiy L4 LU LIHE MaLiitaiiici s Ul UTlYsiiCluCaiiss LAUs Pi Ul LiCi s 5CI Vel s L LassLuauci fanayct
L WARNING: Use —--illegal-access=warn to enable warnings of further illegal reflective access operations
. WARNING: All illegal access operations will be denied in a future release
W Profiler Agent: Local accelerated session
Profiler Agent: Initializing...
; Profiler Agent: Options: >/Applications/NetBeans/Apache NetBeans 11.1l.app/Contents/Resources/NetBeans/profiler/1lib,5140,10<
e Profiler Agent: Initialized successfully
Profiler Agent: 250 classes cached.
Profiler Agent: 250 classes cached.
Profiler Agent: 250 classes cached.
Profiler Agent: 250 classes cached.
Profiler Agent: 250 classes cached.
Profiler Agent: Connection with agent closed
Profiler Agent: Connection with agent closed

- Profiler Agent: 250 classes cached.
P1Charm XCOde ‘n*e“‘J Profiler Agent: 250 classes cached.
Profiler Agent: 250 classes cached.

Users/garbi/Library/Caches/NetBeans/11.1/executor-snippets/profile.xml:126: The following error occurred while executing this line:

/Users/garbi/Library/Caches/NetBeans/11.1/executor-snippets/profile.xml:108: Java returned: 1
BUILD FAILED (total time: 13 seconds)
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B HelloWorld.java — ~/SwitchDrive/Teaching/Courses/Current/Fall/Software Architecture/Code/CLI/logging

I M logging — -bash — ttys001
wallace-palace: logging garbi$ java ch.unil.doplab.HelloWorld
Oct 03, 2019 11:14:36 AM ch.unil.doplab.HelloWorld main
INFO: I just entered the main() method
Hello World!
Oct 03, 2019 11:14:36 AM ch.unil.doplab.HelloWorld main
VERE: Ah Ah, nobody to greet?
e everbody!
Llace-palace: logging garbi$
vallace-palace: logging garbi$ java ch.unil.doplab.HelloWorld Frodo Sam Gandalf
Oct 03, 2019 11:14:39 AM ch.unil.doplab.HelloWorld main
FO: I just entered the main() method
t 03, 2019 11:14:39 AM ch.unil.doplab.HelloWorld main
INFO: Okay, I have people to greet!
Hello Frodo!
Hello Sam!
Hello Gandalf!
Bye everbody!
allace-palace: logging garbi$

HelloWorld.java
package ch.unil.doplab;

import java.util.logging.LlLogger;

@author
public class HelloWorld {
private static final Logger logger = Logger.getlLogger(HelloWorld.class.getName());

public static void main(String args[]) throws InterruptedException {
logger.info("I just entered the main() method");
if (args.length == @) {
System.out.println("Hello World!");
logger.severe("Ah Ah, nobody to greet?");
} else {
logger.info("Okay, I have people to greet!");
for (String name : args) {

System.out.println("Hello " + name + "!"); R R R R R R R R R, R R e e === —— — - .
M
} | | AR i AR = = — o -
System.out.println("Bye everbody!"); P P e ~ |<default config> | +| O VB D s M- 0 O © & = By @y 9l ORE v
} Projects | Files Servic... X =] & Enemy.java xl 4 NIE=i=
| QQ} 'AppKit Thread' running m || - ‘ e = m— R
0 AO ~/SwitchDrive/Teaching/Courses/Current/Fall/Software Architec LF UTF-8 Java OGitHub =0 Git (0) \’ Qg} 'AWT-EventQueue-0' running m ‘Soui[ fistoty | [E’l @ M @\ % '51 DD """ P %/ DD % % O b == *:F
! @ 'AWT-Shutdown' running w 16 pUbliC string dlrectlon = “-LQTWL”; :_
“l’ Qg} ‘Common-Cleaner’ running 1 17 . ) .
- j @ 'Java2D Queue Flusher' running [ 1§ public Enemy(int centerX, int centerY) {
’ c ’ ¢ & 'Thread-0' at line breakpoint Ene [> "j‘fﬁ setCenterX(centerX)f |
a e ‘a a ar _ a J‘ ] Enemy.follow:40 z‘f’ } setCentery(centerY);
| [ Enemy.update:28 22 =
P P i [ StartingClass.gameUpdate:2! 23 / Behavieral Mathods
L ‘ M StrtngClass cuni2 26 24 © public static void update() { =
J [] Thread.run:830 25 -
- ‘ 26 for (Enemy i: enemies) {
| -
m——— — I _ _ —— _— A i.follow();
e — _ —_— : S —— 29 i.centerX += i.speedX;
30 i.speedX = i.bg.getSpeedX() *x 5 + i.movementSpeed;
31 i.r.setBounds(i.centerX - 30, i.centerY-10, 85, 60);
et 32
2 S m o ‘c e u er 33 if (i.r.intersects(Robot.yellowRed))
34 i.checkCollision();
35 }
36 - }
e 37
M break ~ O‘n*s 38 & public void follow() {
39
“ = if (centerX - StartingClass.getRobot().getCenterX() >650){
41 this.movementSpeed = 0;
e 42 }
g s*e - ‘S*e N e ecu{‘on 43 else if (StartingClass.getRobot().getCenterX() - centerX > 650){
. _ 44 this.movementSpeed = 0;
AR _ o, E
() aaaaa.Enemy » () follow » X
< S < Qutput Variables X | Breakpoints [=]
. Name ' Type Value :'?
Ezr o | IR
— <Enter new watch> ‘ ‘ l:_
- B2 | ¢ @ this Enemy .| #1580 L ]=
@ 0 £y bug correctio = - +
N-The ug C ecTion ; | @ S0 N
< ! ] ] il = \0/ power int [:‘ 0 :‘
|| K j%] Bl & 6 B 8 K @ speedX int ’ ‘0 JE

LOST (debug) | running... ‘IXI \ 40:1 | INS




+ at the soffware level versions

versioning tools

reflects its incremental nature 730
® ®
é w*\ X major version minor version patch version
A ‘f | & ‘ big new feature small new features only bug fixes
g \ might break compatibility} \ NO break in compatibility | No break in compatibility |

+ at the source code level,
versioning is tool to keep track of incremental changes and
to make it possible to go back to a previously working version

P > O git

Blazalalls mercurial




at the source code level, 22 P VeYSIOnmg {OOIS
versioning is tool to keep track of incremental changes and

’ro make it pomble to 90 back to a prevu)uslx, workmg version

——— ——— _—————— ————————— _ — ———————=—— o
S _ D ————— _ — —_— — ——— —— — S— e—— ——

develop master

é < V/’ & ,;;""",:
: (( i 2
Ryt > s L
Y 7 = o Mt
N\ N A "
o)
‘ 7 s S &
lt develop hotfixes master
nitia
roduction
version :

o command ine fool

@ local and distributed
@ rich branching model
o available \in visual development tools

"
alice e

\

—
| david
(———————>| Ty

subteam fetches
\o - {i )
£ origin j y
; ubteam

\Lgft’(tl ' g\o\o f tc i j(
C bob P / 4 \Z ; T\ clair &
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¢
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Severe bug
fixed for
production:
hotfix 1.2.1
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O OO O 0«0«0«Q

source: https.//nvie.com/posts/a-successful-git-branching-model



https://nvie.com/posts/a-successful-git-branching-model

refactoring is the process of restructuring . ref QC‘rorin

existing code without changing its external behavior

refactoring aims at reducing the complexity, improving readabiliﬂ,‘r‘)o S
in order to increase software main'rainabili’q and ex’rensibiliﬂ T

refad’oring tools are usuall1 embedded in development software

refacforing typically include changing class or method names,
extracting interfaces and superclasses,

Refactoring X

i B e < 2D &

§ Rename Projectile to Arrow [12 occurrences] .: Robot java 2/4 Refactored Robot java
? ésg — ) L1 ULSMOVLINGRLYIILl ) == 1dLl5C & 15M0VLIIgLEI Ll ) == LIuc) 1 11/ 11/ L1 ULLISMOVILINGRLYIILl ) == 1dl5€ & 15M0VLINgLei Ly ) == Lrucg)
¢ v [8f; >tartingClass.java : moveLeft(); 118 118 moveLeft();
[v| Update reference to Projectile
Update reference to Projectile ’ 1;2 1;2 }
3232:2 :::::z:zz:g E:zjzz::: ;i (isMovingR(i?ht() == true & isMovingLeft() == false) { 121 121 g (isMovingR(ig);ht() == true & isMovingLeft() == false)
@ Robot java moveRight(); 122 122 moveRight();
i Update reference to Projectile b 123 123 b
Update reference to Projectile 124 124
Update reference to Projectile | :; ¥ 125 125 ¥
Update reference to Projectile 126 126
[l Update reference to Projectile : public void jump() { 127 127 public void jump() {
9 &| Projectile.java if (jumped == false) { 128 128 if (jumped == false) {
[v| Change class name ; speedY = JUMPSPEED; 129 129 speedY = JUMPSPEED;
[v| Rename method jumped = true; 130 130 jumped = true;
Rename file Projectile.java } 131 131 }
: 132 132
} 3332 133 }
134 134
public void shoot() { 135 135 public void shoot() {
Projectile p; 136 136 Arrow p;
if J(getDirection() ==; WpiuE™) 137 137 if (getDirection() == "right")
p = new Projectile(centerX-5, centerY-5,true); 138 138 p = new Arrow(centerX-5, centerY-5,true);
else 139 139 else
p = new Projectile(centerX-5, centerY-5,false); 140 140 p = new Arrow(centerX-5, centerY-5,false);
projectiles.add(p); 141 141 projectiles.add(p);
} 142 142 }
143 143
public int getCenterX() { 144 144 public int getCenterX() {
return centerX; 145 145 return centerX;




The real problem is that programmers have spent far too much time worrying about
efficiency in the wrong places and at the wrong times; premature optimization is the

root of all evil (or at least most of it) in programming.

Donald Knuth, The Humble Programmer. Communication of the ACM,
vol. 17, no. 12. December 1974. Turing RAward Lecture.

+ diagnosing performance issues 15 counter-intuitive

» profiling consists in dynamically analysing the resource usage of a program

+ profiling tool instrument the source or binary code of the program
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CPU and GC Memory
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22:5[5:40 22:55:50
I

1 Threads Loaded Classes

Name \ Live Bytes Live Objects
r_\__,, java.awt.geom.AffineTransform 109’586’808 B 1'522’039
i doublel] 97°386’160 B 1'522°044
5y byte[] 72’719'296 B 44’940
iy int(] 56’355'952 B 1’852
D.J java.lang.ref.WeakReference 5’163’168 B 161’349
D._. java.lang.String 1'055’544 B 43’981
(¢ java.util. HashMap$Node 886’976 B 27718
D_. java.awt.Rectangle 874’016 B 27'313
[ aaaaa.Tile 832’416 B 17'342
DL_ java.lang.Class 402’432 B 3'284
B_,. java.security.AccessControlContext 371'080 B 9277
i longl] 334’848 B 124
D._,. sun.java2d.SunGraphics2D 321’984 B 1’548
i char(] 297'744 B 35
(5 java.lang.Object[] 295’040 B 4'712
(g java.util. HashMap$Node]] 284'744 B 528
r_\,,_, sun.java2d.pipe.Region 205’520 B 5’138
(g java.lang.reflect.Method 87912 B 999
(5 java.awt.Point 79'104 B 3'296
r_~1._ java.awt.geom.Rectangle2D$Double 74’304 B 1’548
I*_\..J java.util. ArrayList$itr 73’920 B 2’310
D._' java.util.concurrent.ConcurrentHashh 70’304 B 2’197
I*_\..,' java.awt.event.MouseEvent 54’560 B 682
D._' java.awt.event.InvocationEvent 49’600 B 775
D,_,. sun.awt.EventQueueltem 48’504 B 2’021
D_. sun.lwawt.macosx.NSEvent 45’360 B 567
L"l,' java.lang.Classl] 41’992 B 1’685
D:. java.util.ArrayList 40’536 B 1’689



