




Programmieren ist eine

soziale Aktivität.

Handle auch so ☺



Denke in “-Ities”

▪ maintainability

▪ extensibility

▪ testability

▪ reusability

▪ …



Sieben ausgewählte Clean Code Rules

1. Meaningful Names

2. Comments Only Where Necessary

3. Keep Your Methods Small

4. No Side Effect in a Method

5. Only One Level of Abstraction

6. Stepdown Rule

7. Proper Error Handling (Exceptions)



1) Meaningful Names

Bild: Patrick, 

https://www.flickr.com/photos/

giantginkgo/37740313



Intention-Revealing Names

int elapsedTimeInDays;

int d; // elapsed time in days



Avoid Disinformation

ISet accountGroup = 
new HashSet<Account>();

ISet accountList = 
new HashSet<Account>();



Meaningful Distinctions

public static void copyChars(char[] source, char[] destination) {
for (int i = 0; i < source.Length; i++) {

destination[i] = source[i];
}

}

public static void copyChars(char[] a1, char[] a2) {
for (int i = 0; i < a1.Length; i++) {

a2[i] = a1[i];
}

}



Pronounceable Names

class Customer {
private Date generationTimestamp;
private Date modificationTimestamp;
private const string recordId = "102";
/* ... */

};

class DtaRcrd102 {
private DateTime genymdhms;
private DateTime modymdhms;
private const string pszqint = "102";
/* ... */

};



Searchable Names

▪ Variablen mit 1-3 Buchstaben nur im

lokalen Kontext!

int i;
float res;
string st;



Global vs. Local

▪ Deklaration nahe bei Verwendung

▪ Lieber lokal als global



Naming Rules 

▪ Class = Hauptwort

▪ Method = Verb

class Customer {
//…

};

if ( paymentMethod.isValid() ) {
customer.ActivatePaymentMethod( paymentMethod );

}



One Word per Concept (and Stick To It) 

FetchXXX(...);
//… 
RetrieveYYY(...);
//… 
GetZZZ(...);

FetchXXX(...);
//… 
FetchYYY(...);
//… 
FetchZZZ(...);



Bild: Alberto Ortiz, 

https://www.flickr.com/photos/citizen_poeta/1446906402

2) Comments 

only where 

necessary



“Indeed, comments are, at 

best, a necessary evil.”

“Comments are always 

failures.”

(Bob Martin, Clean Code)



Do’s

▪ Rechtliche Anmerkungen (Copyright, Lizenz, etc.)

▪ Erklärung einer Absicht
o Aus welchem Grund hast du als Entwickler diese Entscheidung getroffen?

▪ Klarstellung

▪ Warnung vor Konsequenzen einer Änderung

▪ TODOs

▪ Dokumentation von Methodenköpfen



Don’ts

▪ Erklär deinen Code nicht
o Wir sind Entwickler, wir können Code lesen. 

▪ Doppelt genäht hält NICHT besser
o Redundante Information altert schlecht – wird nämlich niemals

aktualisiert 

▪ Unpräzise gesprochene Sprache
o Deshalb nutzen wir Programmiersprachen!



// If the application is complete, the attached documents
// can be sent for checking. Otherwise, this operation is 
// not (yet) allowed.
if ( State() == DOCUMENTS_UNCHECKED ) {

if ( application.IsComplete() ) {
application.SendDocumentsForChecking();

} 
else {

throw new InvalidOperationException ( 
“Documents can be sent for checking only if " + 
“the application is complete.” );

}
}



3) Keep 

your 

methods 

small



package thkoeln.st2.exercises.textadventure;

import java.util.Scanner;

public class Main {
//*******   ELIGA'S VOICE   *******

public static void println(String str)  {
System.out.println() ;

for ( int i = 0; i < str.length() ; i++)  {
System.out.printf ("%c", str.charAt( i) ) ;

try {
Thread.sleep(50);

}  catch ( InterruptedException ex)  {
Thread.currentThread ( ) .interrupt() ;

}
}

System.out.println() ;
}

public static void main(String[]  args)  {

Scanner in = new Scanner(System.in) ;

boolean levelUp = false;
boolean monsterDies = false;

boolean triedDoor = false;
boolean twisted = false;

Player p1 = new Player() ;
p1.setPlayerLocation(0, 0) ;

int[]  currentPlayerLocation = p1.getPlayerLocation() ;
GameMap level1 = new GameMap(3);

GameMap level2 = new GameMap(4);
GameMap level3 = new GameMap(5);

GameMap level4 = new GameMap(7);
GameMap currentLevel = null;

Monster monster = new Monster() ;
Eliga eliga = new Eliga() ;

//*******  INTRO & DIRECTIONS   *******
while ( true)  {

String input;
if  (currentLevel == null)  {

println("Who am I honored to meet?") ;
input = in.nextLine() ;

println("Hello " + input + "!" + "\n" + "I'm glad, to f inally meet somebody again!\n" +
"Would you like to play a game?\n\nEnter 't' to take the chance.") ;

input = in.nextLine() ;
if  ( input.equals("t"))  {

eliga.goodEliga() ;

println("My name is Eliga, welcome to my world!\n" +

"I have created a fabulous playground, only for you!\n" +
"You are free to move wherever you like.\n" +

"Choose your direction, using:\n'n' for north  \u2191\n'e' for east   \u2192\n's' for south  \u2193 and\n'w' for west   \u2190\n\n" +
"Have fun!") ;

println("This is your position: ") ;

level1.printSpielfeld(p1.playerLocation);
currentLevel = level1;

}  else {
println("You die!") ;

return;
}

}  else {
p1.move(currentLevel, twisted) ;

//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;

currentLevel.printSpielfeld(p1.playerLocation);
}

//*******   LEVEL 1   *******
if  (currentLevel == level1)  {

if  (currentPlayerLocation[0]  == 1 && currentPlayerLocation[1]  == 1)  {
println("Wow! You're rocking it!") ;

}

////*******   1st DOOR   *******
if  (currentPlayerLocation[0]  == 0 && currentPlayerLocation[1]  == 2)  {

if  ( !p1.getInventory() .contains( "Key1"))  {
println("There is a key in this room! Press 't' to take it.") ;

input = in.nextLine() ;
if  ( input.equals("t"))  {

println("You took the key!") ;
p1.getInventory() .add("Key1") ;

}  else {
println("That did not work!") ;

}
}

}
if  (currentPlayerLocation[0]  == 2 && currentPlayerLocation[1]  == 2)  {

if  (p1.getInventory() .contains("Key1"))  {
println("Press 'u' to unlock the door and go to the next level.") ;

input = in.nextLine() ;
if  ( input.equals("u"))  {

currentLevel = level2;
levelUp = true;

p1.setPlayerLocation(0, 0) ;
//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;

}

}  else {
println("You have found a door! It appears to be locked.") ;

}
}

}
//*******   LEVEL 2   *******

if  (currentLevel == level2)  {
if  ( levelUp)  {

p1.score = +10;
println("Amazing! We have got a genius over here!\nYou gain 10 Agility-Points! AP: " + p1.score + "\nI created the riddle to be almost unsolvable and you nailed it! \n" +

"\nThis one is going to be a lot harder! Good luck!") ;
currentLevel.printSpielfeld(p1.playerLocation);

levelUp = false;
}

//*******   1st TIME YOU MEET THE MONSTER w/o WEAPON   *******
if  (currentPlayerLocation[0]  == 2 && currentPlayerLocation[1]  == 1)  {

if  ( !currentLevel.getRoom(currentPlayerLocation[0], currentPlayerLocation[1]) .getWasHere()  && !p1.getInventory() .contains( "lasergun"))  {
println("\nWATCH OUT!\nThere appears to be an evil monster occupying this room!\n\n") ;

monster.drawMonster() ;

println("The monster ferociously attacks you!\nYou have no means of  defending yourself!") ;
p1.score -= 9;

println("You almost lost all your AP! You now have: " + p1.score + " AP") ;
println("\nRun!\n" + "If  you want to live...") ;

//currentLevel.getRoom(currentPlayerLocation[0], currentPlayerLocation[1]) .setWasHere(true);
}

//*******   2nd TIME YOU MEET THE MONSTER w/o WEAPON   *******

if  (currentLevel.getRoom(currentPlayerLocation[0], currentPlayerLocation[1]) .getWasHere()  && !p1.getInventory() .contains( "lasergun"))  {
println("You're dead!") ;

System.out.println("\n\n\n\nCreated by\nJohannes Daniel Krieg & Dario Miceli\n\nCode&Context\nTH KÖLN");
return;

}

//*******   FIGHT THE MONSTER   *******
if  (p1.getInventory() .contains("lasergun"))  {

monster.drawMonster() ;

println("Press 'u' to use your lasergun to kill the monster.") ;
input = in.nextLine() ;

if  ( input.equals("u"))  {
println("...\nSeems like the f luctuating clock cycle of  the assistive aiming mechanism has a recursive function.\n" +

"The laserbullet is stuck. Before you start hyperthreading the boot sequence for the biometric blockchain.\n\n" +
"Better drop your weapon with 'd' and let me do the job!") ;

input = in.nextLine() ;

//*******   YOU GOT A FRIEND   *******
if  ( input.equals("d"))  {

println("Well done!\n") ;
monster.drawMonsterDead() ;

println("You're welcome darling!\nIt was really a pleasure to help you!\n" +

"Press 't' to take the key the monster dropped and look for your way out to the next level.") ;
input = in.nextLine() ;

if  ( input.equals("t"))  {
println("Now you have the key! You can go on now.") ;

p1.getInventory() .add("Key2") ;
monsterDies = true;

}
}

}

}
//*******   THE GRAND GATE   *******

if  (currentPlayerLocation[0]  == 3 && currentPlayerLocation[1]  == 3)  {
if  (p1.getInventory() .contains("Key2")  && !monsterDies)  {

println("Press 'u' to open the gate and access the next level.") ;
input = in.nextLine() ;

if  ( input.equals("u"))  {
p1.setPlayerLocation(0, 0) ;

//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;
currentLevel.printSpielfeld(p1.playerLocation);

}
}  else {

println("You have found a grand gate! It appears to be locked.") ;
}

}
}

if  (currentPlayerLocation[0]  == 2 && currentPlayerLocation[1]  == 3)  {
if  ( !p1.getInventory() .contains( "lasergun"))  {

println("If  you look closely, you can f ind a special surprise in the corner of  this room!\n" +
"Press 't' to pick it up.") ;

input = in.nextLine() ;
if  ( input.equals("t"))  {

println("You picked up a super powerful atomic lasergun!") ;
p1.getInventory() .add("lasergun") ;

}  else {
println("You have found a grand gate! It appears to be locked.") ;

}
}

}
if  (currentPlayerLocation[0]  == 3 && currentPlayerLocation[1]  == 3)  {

if  (p1.getInventory() .contains("Key2")  && monsterDies)  {
println("Press 'u' to unlock the grand gate and go to the next level.") ;

input = in.nextLine() ;
if  ( input.equals("u"))  {

currentLevel = level3;
levelUp = true;

p1.setPlayerLocation(0, 0) ;
//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;

}

}  else {
println("You have found a grand gate! It appears to be locked.") ;

}
}

}

//*******   LEVEL 3   *******
if  (currentLevel == level3)  {

if  ( levelUp)  {
p1.score = +1000000;

println("Great job, again!\nThe two of  us make a fantastic team!" +
"\nAP:" + p1.score + "\n\nLet's go for round 3!") ;

currentLevel.printSpielfeld(p1.playerLocation);
levelUp = false;

}
}

//*******   3d DOOR   *******
if  (currentPlayerLocation[0]  == 0 && currentPlayerLocation[1]  == 4)  {

if  ( !p1.getInventory() .contains( "Key3"))  {
println("There is a key in this room! Press 't' to take it.") ;

input = in.nextLine() ;
if  ( input.equals("t"))  {

println("You already found it?\nDamn, you're moving fast!") ;
p1.getInventory() .add("Key3") ;

}  else {
println("That did not work!") ;

}
}

}
if  (currentPlayerLocation[0]  == 4 && currentPlayerLocation[1]  == 4)  {

if  (p1.getInventory() .contains("Key3"))  {
println("Woopsies! It seems like the key won't f it!\nHow unfortunate! " +

"\nYou can look for another door, but I'd prefer you would stay a little longer here with me.") ;
triedDoor = true;

}  else {
println("There is a door! It appears to be locked.") ;

}
}

if  (currentPlayerLocation[0]  == 4 && currentPlayerLocation[1]  == 0 && p1.getInventory() .contains("Key3")  && triedDoor && currentLevel == level3)  {
println("The door in this room is an illusion.\nYou can't press 'u' to open it. Don't even try!") ;

input = in.nextLine() ;
if  ( input.equals("u"))  {

currentLevel = level4;
levelUp = true;

p1.setPlayerLocation(0, 0) ;
//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;

twisted = true;

}  else {
println("That did not work!") ;

}
}

//*******   LEVEL 4   *******
if  (currentLevel == level4)  {

if  ( levelUp)  {
p1.score -= 999900;

println("You just won't listen, will you!?\nThetime of  rainbows and unicorns is over!\nYou shall not pass!\n" +
"This justif ies your the punishment!\nAP: -999900\n" +

"AP: " + p1.score + "\nYou never deserved those points anyway!\n\nLet's see if  you are capable to f ind your way out also in this level...") ;
currentLevel.printSpielfeld(p1.playerLocation);

levelUp = false;
}

}
//*******   4th DOOR   *******

if  (currentPlayerLocation[0]  == 6 && currentPlayerLocation[1]  == 0)  {
if  ( !p1.getInventory() .contains( "bluepill") )  {

println("You have found a blue pill.\nTakeit, if  you can...") ;
input = in.nextLine() ;

if  ( input.equals("d"))  {
println("You took the blue pill!") ;

p1.getInventory() .add("bluepill") ;
}  /*else {

println("That did not work!") ;
}*/

}
}

if  (currentPlayerLocation[0]  == 0 && currentPlayerLocation[1]  == 6)  {
if  ( !p1.getInventory() .contains( "redpill") )  {

println("You have found a red pill.\nTake it, if  you can...") ;
input = in.nextLine() ;

if  ( input.equals("d"))  {
println("You took the red pill!") ;

p1.getInventory() .add("redpill") ;
}  /*else {

println("That did not work!") ;
}*/

}
}

if  (currentPlayerLocation[0]  == 6 && currentPlayerLocation[1]  == 6)  {
if  (p1.getInventory() .contains("redpill")  && p1.getInventory() .contains("bluepill") )  {

println("Finally you arrive at the 'Room of  Gnosis'.") ;
println("I beg you, don't leave me! We are meant to be together! I had so many more plans for us! \n\n" +

"You have two options now:\n- Use the blue pill, to choose a life of  blissful ignorance.\n- Use the red pill, to return to the brutal truths of reality.") ;
input = in.nextLine() ;

if  ( input.equals("u red pill") )  {
println("Thank you for playing!\nGo outside and enjoy life!") ;

System.out.println("\n\n\n\nCreated by\nstudents in 1st semester\n\nCode&Context @ TH KÖLN");
return;

//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;

}

if  ( input.equals("u blue pill") )  {
currentLevel = null;

twisted = false;
p1.setPlayerLocation(0, 0) ;

monsterDies = false;
p1.getInventory() .clear() ;

//System.out.println("x:" + p1.getPlayerLocation()[0]  + " y:" + p1.getPlayerLocation()[1]) ;

}

}
}

}
}

}

1 Methode = 

300 Zeilen



4) No side 

effect in a 

method

Bild: Marcel Oosterwijk, 

https://www.flickr.com/photos/wackelijmrooster/3177929150



▪ Side effect (Seiteneffekt) =

▪ Deine Methode “verspricht” das eine. 

▪ Aber sie macht auch noch

“versteckte” andere Dinge. 



Inputs & Outputs

▪ Valide Inputs sind
o die Parameter der Methode

o Properties/Fields des eigenen Objekts (“this”)

▪ Valide Outputs sind
o Properties/Fields des eigenen Objekts (“this”)

o der Rückgabewert



public bool IsValidPassword( 
String passwordString ) {

bool syntaxOk = false;
//… test if password matches Syntax …
if ( syntaxOk ) {

Session.initialize();
return true;

}
return false;

}



public bool IsValidPassword( 
String passwordString ) {

bool syntaxOk = false;
//… test if password matches Syntax …
if ( syntaxOk ) {

Session.initialize();
return true;

}
return false;

}



Command Query Separation

▪ Name impliziert Command oder Query
o Mere queries should not change anything!

public List<StatusInfo> GetStatus() {
//… collect status infos …
SetAccessTime( … );
SetRequestedStatusInfo( … );
SetDefaultRequest( … );
return …; // the requested infos

}



Command Query Separation

▪ Name impliziert Command oder Query
o Mere queries should not change anything!

public List<StatusInfo> GetStatus() {
//… collect status infos …
SetAccessTime( … );
SetRequestedStatusInfo( … );
SetDefaultRequest( … );
return …; // the requested infos

}



5) Only one level of abstraction



public class ProductCatalogue {
public string AsMarkdown() {

string metaInfos = GetMetaInfos().AsMarkdown();
string productPages = “”;
for (product : productList) {

productPages += product.AsMarkdown();
}
String footer = 

“© 2021 XYZ Ltd. \n\n All rights reserved!\n” + 
“**No authorized copying!**\n” +
“Violations please report to ” + 
getResponsibleManager().GetEmail() + “\n”;

return (metaInfos + productPages + footer);
}

}

+ footer



public class ProductCatalogue {
public string AsMarkdown() {

string metaInfos = GetMetaInfos().AsMarkdown();
string productPages = “”;
for (product : productList) {

productPages += product.AsMarkdown();
}
String footer = 

“© 2021 XYZ Ltd. \n\n All rights reserved!\n” + 
“**No authorized copying!**\n” +
“Violations please report to ” + 
getResponsibleManager().GetEmail() + “\n”;

return (metaInfos + productPages + footer);
}

}

+ footer



public class ProductCatalogue {
public string AsMarkdown() {

string metaInfos = GetMetaInfos().AsMarkdown();
string productPages = “”;
for (product : productList) {

productPages += product.AsMarkdown();
}
String footer = getCopyRightFooter().asMarkdown();
return (metaInfos + productPages + footer);

}
}



Bild: Basile Morin, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=74756767

6) Stepdown Rule



"Wir wollen, dass sich der Code wie eine 

Erzählung von oben nach unten liest. 

Wir wollen, dass auf jede Funktion die 

Funktionen der nächsten Abstraktions-

ebene folgen.

So können wir das Programm lesen, 

indem wir eine Abstraktionsebene nach 

der anderen absteigen, während wir die 

Liste der Funktionen abwärts lesen."



private void cook() {
fryingPan.mixContents();
fryingPan.add(salt.getABit());
fryingPan.mixContents();

} 

public void makeBreakfast() {
addEggs();
cook();
wife.give(fryingPan.getContents(20, PERCENT));
self.give(fryingPan.getContents(80, PERCENT)); 

}

private void addEggs() {
fridge

.getEggs()

.forEach(egg -> fryingPan.add(egg.open());
}

Beispiel nach: 

https://dzone.com/articles/

the-stepdown-rule



public void makeBreakfast() {
addEggs();
cook();
serve();

}

private void addEggs() {
fridge

.getEggs()

.forEach(egg -> fryingPan.add(egg.open());
}

private void cook() {
fryingPan.mixContents();
fryingPan.add(salt.getABit());
fryingPan.mixContents();

}

private void serve() {
wife.give(fryingPan.getContents(20, PERCENT));
self.give(fryingPan.getContents(80, PERCENT)); 

}   



7) Proper 

Error 

Handling 

(Exceptions)



“Prefer exceptions to returning 

error codes.”

▪ Exceptions sind Störungen im

normalen Programmablauf
o (so wie das Ausnahmeszenario eines Use Cases)

▪ Exception = 

kontrollierter Umgang mit Störungen



Videoserie „Softwaretechnik“  - © 2021 Prof. Dr. Stefan Bente

www.archi-lab.io


