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Java as a Formal Language

e Java supports many “constructs” that serve
different functions
— Class & Interface declarations

— Importing references to classes from other code
libraries

— Defining methods



Methods

e Methods are “functions” associated with a class
e Methods can do either or both of

— Computing values

— Performing actions
* Printing items
* Displaying things
* Changing the state of items

* Consist of two pieces

— Header: Says what “types” the method expects as arguments
and returns as values, and exceptions that can be thrown

— Body: Describes the algorithm (code) to do the work (the
“implementation”)



Method Bodies

e Method bodies consist of
— Variable Declarations
— Statements

e Statements are “commands” that do
something (effect some change), for example

— Change the value of a variable or a field

— Return a value from the function

— Call a method

— Perform another set of statements a set of times

— Based on some condition, perform one or another
set of statements



Variable Declarations

* Variables in Java are associated with “types” and
can contain values

— The types describe the sort of values that a variable can
contain (the set of possible values)

—E.g.
* double: Double precision floating point numbers
* int: (positive & negative): Integer values within some range

 String: A (reference to a) text sequence
* boolean: A dichotomous value, holding “true”, or “false”

* When we “declare” a variable, we indicate its name
& type — and possibly an initial value



Example Variable Declarations
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Common Java Statements

if

for

while / do-while
Try-Catch-Finally

Throw (Trigger) exception

An expression (typically side-effecting)
— Assignment
— Call to a function

Composite statement block (multiple
statements enclosed in a “{}” )



Common Java Expressions

Literal (3.5, 1, “my string”, null)
Causes changes Side effecting)

— Assignment (a=b) Left hand side is some location
(variable, field, etc.)

Comparison (a>b,a==b)

Mathematical Operators (+,-,/,*) Can be
“overloaded” to mean other things (e.g. + as
concatenation)

Method call (function call): this.get_Main()

“Dereferencing”: Looking up field or value b in an
object expression a: (a.b)

Ternary operator: (predicate ? a : b)



Comments

e Comments in Java are indicated in two
different ways

— Arbitrarily long: Begun with /* and ended with */

* These can span many lines
— Within a line: aftera//

* Use comments to describe your intentions!
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For statements

* “For” statements “iterate”, repeatedly
executing some inner statement many times

 Several variants are available
for(inti=0;i< 100; i++)
statement

for (int i : collection)
statement



Heading Towards Resource
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[f Statements

 With an if statement, one tests a condition
(“predicate”), and — based on the result — either
executes one statement or another (possibly
empty) statement

if (condition) if (condition)
true-statement or rue-statement
else

fa Ise_statement “falls through” to later code if condition is false



Handling of Movement Logic

" AnylLogic Advanced [EDUCATIONAL USE OMLY] - |ﬁ' |_|

ile Edit Wiew Model ‘Window Help

X

@'QHMJQI"wl ! JICE C@IIDD% ’IC{|HE|%@%%J9§G$SWDD&
nd Lo Q "| Qj'
?g Project £3 l {);'Search| = O || & Main IE] Elephant &3 l = O || [ Palette 23 =0
€9 Elephant ;I r ] d %2 Model 86
% parameters behavior »
@& drinkingPeriod: 100 @ dinkngperind AR (& Parameter
L rinkingPeria reeWanderin ;
. @ smokingInitiationF.ateByAgean 9 a @ smokingInitiationFateByAgetndsmokingStatus () Flow Aux Yariable
(b Flain Yariables || [ Stock variable
&3 Statecharts
@ behavi () thirsty ) & Everk
ko benavior MewDir @ Dyvnamic Ewvent
4 behavior ) _
() FreeWandering _ GokThirsky . 9 Plain Yariable
& GatThirsty {3} headingRandom Drinkiw ater @ callection Yariable
O GoTowater {3 headingToWwater GoTo'Water & Function
. Drinkister <1l @ Table Function
* initialState i | _’lJ Part
() state

m
— Conneckor

S Newpir Il i3] & corsoe| =)

4

45 Functions - - Erkry Point
@ Presentation € Elephant - Active Object Class 3 (O state
& wain On Step: - & Transition
oy n:
"2 Parameters _ iT( | isMoving() ) *, Initial State Painter
@ nNumberoFElephants: 50 Advanced ) .
7 . i error [ "Mot moving!'™ )2 (} Branch
o Plain variables Agent History Stab
W Functions || Parameters ) _ ) (H) Histaory State
| | r — Main m = get_Main(); (® Final State
Drescription @ Ero X
(2! Problems E@l =Y =0 /iwhare am I7 . . nvironmen
— = dounle x = geti(): Handling the case of reaching water
Description Location double v = get¥(): h th' t
F- d- I t- int ¢ = min{ wax{ 0, {(int) (x/5) ), 99 }: W en Irs y
In Ing Oca Ion int r = min{ max{ 0, {int) (v/5) 1, 992 1: — il
In Contlnuous Space Jidrink if thirstcy if in water
if [ thirsty && m.alcticude[e] [r] < 0 ) b
& i t f behavior.receiveMessage | "Drink" ):
X,y) & in terms o ' e
B Presentation
Discrete Ve etation Jfdemolish trees at current cell, if any DIStIngUIShIng the Case = —
g if | m.vegetation[c] [E] "TDUUU 1 f & f
Space (c,r) of many & few trees
P = | l & More Librari
<] 3 n a | 5 &2 More Libraries...

“separate runction



File  Edit

Reroutin

Poor Style — entire |

8

ArOU nd Ba rrierS (Boundaries & Water)

¢, conditions (checks on boundaries, whether water) & rerouting

Logic should all be in separate functions from this & from each other). Remove constants

Yiews Model ‘Window Help

|@8-25@ ||

| o o

0-|

J:q; CgllDD% vI C'{| H E| T 0y O Gy JngetSupport

=2l x|

?3 Project &4 l & Search|

<]

[%] Elephant

F# Parameters
& drinkingPeriod: 100

=0
[

@ smokingInitiationR.ateByAgean

'Eb Plain Yariables
&3 statecharts
' behavior

/n‘ behavior
] Freet andering
W GotThirsty
D GoTa'Water
(\ Divinkiwater
* initialState
() state
(\ MewDir

VU Functions

@4 Presentation

Q Iain

o
% Parameters

@ MumberOfElephants: S0

'Eb Plain Yariables
‘% Funictions

o

| Crescripkion

[Zi Problems 52 I k-

»
=0

| Location

19 thirsty

o] Main [6] Elephant &3 l
| 3

(* drirkingPeriod

{3} headingRandam

{3} headingTo'Water

behavior

Freewandering )
@ smokingInitiationR.ateBvAgeandSmokingStatus

@ A more complex condition (should
— Jeally place condition in 1-2 functions
(aaas)  that returns a boolean, and just call

GotThirsty

General

Advanced

Agent

Parameters

Drescription

A
w El console |

¥ =2 H

the functigas! — can reuse elsewhere)s”
/

& Elephant - Active Object Class

4

w.vegetation[c] [£] -= 10000; ;|
Jdavoid bounds and water, cha direction if needed
if{ x < 0 || % »= 500 || ¥y <0 || ¥ = 500 || m.altitude[e][r] < O 1 4

stopl();

Aitry new heading until find a walid one
double heading:

double xtry, vtry:
int count = 0O;
do |
if{ count »>= 100 § ¢
error | "Cound not find way ouc!™ ) ;

i

heading = uniformi( -Math.PI, Math.PI i
xtry = X + 10 * cos( heading ):

yEEy = ¥ + 10 * zin( heading )

count++;
Y} while| =xtry < 0 || xtry »= 500 || vtry < 0 || vytry >= 500 || m.altitude[ (int) (xtry/
Jfand start moving in the new direction to & wirtual distant target — this will be st
woveTo [ ®x + 1000%cos( heading ), ¥ + 1000%z3ini heading ) ):

-

| o

[ Palette 22| =

B

%3 Maodel aa

(% Parameter

() Flow fuix Yariable
) Stock Yariable
£ Evert

@ Drwnamic Event
) Plain Yariable

8 Collection variable
{# Function

_EI Table Function

[m] Port
/4

-

"B, Connectar
s, Entry Point

() State

& Transiian
® Initial State Pointer

<> Branch

(H) Histary State
(@) Final State
@ Ervironment

3 Action
ila Analysis
Ba Presentation

[n Connectivity

¥ Enterprise Library

&2 Mare Libraries. .,




New Direction Change Function
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New Direction Change: Function “Body”
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“While”/”Do while” loop

* Executes a statement as long as some
condition is true

* The classic “While” loop has the test at the
beginning

* The “do while” has the test at the end of the
loop



While loops
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Expression Statements
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