
Ouachita Baptist University Ouachita Baptist University 

Scholarly Commons @ Ouachita Scholarly Commons @ Ouachita 

Honors Theses Carl Goodson Honors Program 

2018 

Project Emerald: Designing a Language to be Fun Project Emerald: Designing a Language to be Fun 

Addison Bostian 
Ouachita Baptist University 

Follow this and additional works at: https://scholarlycommons.obu.edu/honors_theses 

 Part of the Programming Languages and Compilers Commons 

Recommended Citation Recommended Citation 
Bostian, Addison, "Project Emerald: Designing a Language to be Fun" (2018). Honors Theses. 600. 
https://scholarlycommons.obu.edu/honors_theses/600 

This Thesis is brought to you for free and open access by the Carl Goodson Honors Program at Scholarly 
Commons @ Ouachita. It has been accepted for inclusion in Honors Theses by an authorized administrator of 
Scholarly Commons @ Ouachita. For more information, please contact mortensona@obu.edu. 





Project Emerald 

public Bool equals(Char i) 

The .equals(Char i) method returns a Bool indicating whether or not the 
calling object and the parameter have �e�q�u�~�l� values. This method returns 
false if the parameter is null. 

1 Char x:, :.-· = -l'Z' ; 
2 Boo1 a = ;.< . �~ �u �· �a�l �s�( �y�)�. �;� I I a = t'rue 

4 Cllar z = 43 i 
5 8001 b = �~ �~� .. equ.ah f z:) ; I I b • false 
6 

1 Char i; 
8 8001 e • �~�-�e�~�u�a�l�s�(�i �) �;� //c =false 

public Int tolnt() 

The .tolnt() method returns the numeric ASCII value of the character. 

public String toString() 

The toString method returns a String containing a single character repre
senting the Char's value. 

Properties 

Chars' properties are accessed with the dot (.) operator, similar to methods, 
with the difference being that properties never have parentheses at the end 
or parameters. Properties generally start with a capital letter and continue 
in camel case. 

2.2.6 String 

The type String represents a sequence of characters such as "abc" or "hello 
there". 

Initialization 

Strings ean be initiali:1.ed in any of the following ways. 
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1 String a = "hello worl d11 J 

2 String a = new String( t1goodbye 11' } ; 

Multiple Strings can be initialized at once in the following ways. 

' Strin:g a: = 11 ijello 11
, i7. = '1woitld 11

, c = 11 G0odbye 11 
.; 

Strj,ng "lil, e , ;f = "HellG 'il'orld" ; 

Operators 

The String class provides several operators such as: +, - , *, <, > , .. ,., • [] . 
These operators may be used between any two Strings or a String and any 
other object that has operators defined for working with Strings, such as the 
Char class. In these cases t.he Char is converted to a String via the t.oString() 
method before the operation is performed. 

The + operator is the concatenation operator. It evaluates to a new 
string containing operand 1 concatenated with operand 2. The + operator is 
a binary infix operator. For example, after the following code has executed, 
c contains "Hello World". 

• String a = 11 Hello '1 
; 

2 String b = "world! " ; 
:~ String c = a + b; I I e #=> "Hell9 W0rld" ; 

The < operator compares strings alphabetically. This operator evaluates 
to true if operand 1 comes alphabetically before operad 2, and ev.:~.luates to 
false otherwise The < operator is a binary infix operator. For example, after 
the following code has executed, bool contains true and b contains false. 

1 String a = "'a,b·c '' ; 
2 String b = "abd'' ; 
:; Bool b0ol = a < b; I I bool #=> true 
4 bool = o, < a; I I bool #=> false 

Capital letters appear earlier in the ASCII table than lower case letters. 

1 Stri ng a = ''abc "; 
2 String b = "XYZ'' ; 
3 Bool bool =a< b; II bo0l #=> false 
4 bo0l = b < a ; I I b0ol #=> true 
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The > operator compares Strings alphabetically. This operator evaluates 
to true if operand 1 comes alphabetically after operand 2, and evaluates to 
false otherwise. The > operator is a binary infix operator. For example, after 
the following code has executed, boot contains false and b contains true. 

t String a = "abc" ; 
z String b = ''abd" ; 
3 Bool b'o,pl =- a > b,; I I bool #=> false 
" bool = b > a; I I bool #=> true 

Capital letters appear earlier in the ASCII table than lower case letters. 

1 String a = ''abc'' ; 
2 Stri~g }::> = "XYZ"; 
:J Bool booi = a > b; I I bool #=> true 
4 bool = b > a; I I bool #=> false 

The == operator checks for equality between two strings. If the operands 
are exactly the same, it evaluates to true. Otherwise it evaluates to false. 
The ="" operator is a binary infix operator. 

1 String a = "hello" , b = "goodbye" , c = uHello" , d = "goodbye" ; 
2 Bool bool = .a == b; I I bool #=> false 
3 bool = a == ~; I I bool #=> false 
4 bool = b = .d; I I bool #=> true 

The - operator is overloaded and accepts two parameters. If used with 
a String s and au integer n, it returns s with n characters removed from the 
right-hand side of the string. 

1 String ~ = ·~'Hello World!'' ; 
~ String b = s - 4; I I b #=> 11Hello Wo" 

If used with two Strings s and r, it returns s minus all instances of r. 

t String s = "Goodby.e I " ; 
2 String r = "o·" ; 
,. String a = s-r; I I a #-=> ''Gdbye!" 
' a = s - "odb"; II a #=> "Goye! 11 

~ s '"' "Test ttt" ; 
1 a = s - "tt''; I/ a #=> Test t 

Chapter 2 Addison Bostian 31 



Project Emerald 

The * operator takes a String as operand 1 and an integer as operand 2. 
It evaluates to a String containing n copies of operand 1, where n =operand 
2. 

1 String a = "abc 11
; 

z Strin~ b = a*3; I I b #=> 11 abcabcabc 11
; 

The [] operator takes a String as parameter 1 and an integer as parameter 
2 in this way: parameter! [parameter 2] . This operator returns the character 
at index parameter2. This operator is an alias of charAt method described 
below. 

1 String str = "Hell0 Worldl 11
; 

2 Char c = stT[O]; II c #=> H 
:~ c = str [ 4] ; I I c #=> o 
4 //str[4] is equivalent to str.charAt(4) 

Methods 

These methods are available to the String class, as well as all subclasses 
of String. Methods generally start with a lowercase letter, continuing in 
camel-case. They are called with the conventional dot (.) operator, with 
parentheses after the name. For example, the following code uses the .copy() 
method to put a copy of x into y. The collection methods map, reduce, and 
select are al~o available to String, for more information see the collections 
reference. 

public void copy() 

The .copy() method returns a new instance of the String class that is 
the exact same as the calling object. 

1 String x = "Hel1o 11
; 

1 String, y = x. c0py(); 
.1 II at this point x and y have the same value 

public Bool equals(String s) 

The .equals(String s) method returns a Bool indicating whether or not 
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the calling object and the parameter have equal values. This method returns 
fal~e if the parameter is null. 

1 String x, f >= 
11hellc:> '1 ; 

2 Bool a = :~ , 131q_ua1s: t.Y} ~ I I a = true 

4 String z = ''' world''; 
5 Bo:ol b :-: . EKij~~.ce.(::) ; I I b = false 

St;ring ·s; 
s Bool c = ~. eiEriJ,al:a. ~ i) ; I I c = false 

public String[] split(String delimiter) The .split(String delimiter) method 
returns an array containing the contents of the String, split at every instance 
of the delimiter. 

1 String s = 11hello,there,world" ; 

3 String [] arr = s. spi.it .( ", " ).; 
• I /arr #=> ["hello" , "there", "world"] ; 

public String[] split( Chat• delimiter) The .~plit(Char delimiter) method 
returns an array containing the contents of the String, split at every instance 
of the delimiter. 

1 String s = "hello, there, world" ; 

3 StringO .arr = s.split.(','); 
4 //arr #=> [ "hello·" , ''there", "w0rld"J l 

public String subString(Int b, Int e) 

The .subString(Int b, Inte) method returns a String that is a subsection of 
the original string from the character at index b and up to but not including 
the character at. index e. The first character is index zero. 
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' String a = "Hello W.orld l '' .; 
2 String b. = a. subStringp, 5); I I b #=> ello 
., b = a. ~ubString(l, 9); I I a #=> ello Wor 

public void subString! (Int b, Int e) 

Project Emerald 

The deRtructive .subString(Int b, Int e) method keeps a subsection of the 
calling String from the character at index band up to but not including the 
character at index e. The first character is index zero. 

1 St~ing a = ''Hello Wol;'ld! " ; 
1 a.suoS'tring!(1,5); II a#=> ello 
:} a· = ''Hello World! " ; 
., a. subString! (1 , 9); /1 a #=> ello Wor 

public Char charAt(Int i) 

The .charAt(Int i) method returns a Char, the char~ter at the specified 
index. The first character is index zero. 

1 String st;r = "Hello Wolild! '' ; 
2 Char c = str. Ghar-At(~) ; I I c #=> o 
:1 c = st:r.charAt(O) II c 3 #o:> H 

public Int length() 

The .length() method returns an Int representing the number of characters 
in the String. 

1 S:tring st:r = "Hell o \o!orld! '' ; 
2 Int i = s~ .l&ngtln.O r I I i #=> 12 
3 i = "abc " .le!);gtiirO ; II i #=> 3 

public String concat(String str) 

The .concat(String str) method returns a String that is the calling String 
concatenated with the parameter String. 
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1 String str = ''Hel lo" ; 
~ String c = '' World! '1 ; 

1 String r = str. Gpncat (c); I I r #=> Helle Worldl 
1 r = 11 Stri~g 1 11 • con cat ( 1' Strin& 211

); I I r #=> String !String 2 

public void concat!(String str) 

The destructive .concat(String str) method concatenates the parameter 
String onto the end of the calling String. 

t String str = '1Helloh; 
'1 String c = " Werld! " ; 
1 str. cencat l ( d ; I/ str #=> Hello World! 
1 r = 11 String 1" + "Stri ng 2 11 

; I I r #=> String 1St ring 2 

public Bool contains(String str) 

The .contains(String str) method returns true if the calling String con
tains an instance of the parameter String. 

1 String str = '18ome e:xamp1e text" ; 
2 Stiring s = "Some" ; 
3 Beol b0ol = str. c:::0ntains (s); I I boo::!. #=> true 
4 b9ol str. cqntains ( ''Some text 11

) ; I I bool #=> false 
•, bo0l = str. contains ( "t" ) ; I I b0ol #=> true 

public Bool contains(Char c) 

The .contains(Char c) method returns true if the calling String contains 
an instance of the parameter Character. 

1 String str ~ "Some exampl e text 1' ; 

2 Char ch = 'S 1 
.; 

3 Bool bool = str. contains ( ch) ; II bool #=> true 
·I bool = str. contains ( c 'E') ; I I boel #=> false 
5 bool = str.eQntains('t'); II b.ool #=>true 
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public Int indexOf(String str) 

The .indexOf(String str) method returns an Tnt, the index of the first 
character ,of the parameter String in the calling String. It returns null if it 
does not exist. 

1 String str = "Hel l o W<:>rld !" ; 
2 Int i = str. index0f'( "Hello '1); I I i #=> 0 
.3 i = .st:r. inclexOf ( "Woir'1) ; I l i #=> 6 
, i = str. indexOf ( "Word 11

) ; II i #=> null 

public Int indexOf( Char c) 

The .indexOf(Char c) method retmns an Int, the index of the parame
ter character in the calling String. 

' String str = "Hello Worl d!" ; 
2 Char ~ = 'W ' ; 
:1 Int i = str. :i!ndexOf (e) ; II i #>=> 6 
., i = str . inde:lCOf ( ' a ' ) ; I I i #=> null 

public Bool isEmpty() 

The .isErnpty() method returns a Bool, true if the string contains no char
acters, false if it contains at least one character. 

• Sting str = "%'' ; 
2 BooJ. b = ·st~ . i sEm:pty () ; // b #=> false 
:1 str = '' " ; 
4 b = str. isEmpty(); I I b #=> true 

public String replace( Char old Char, Char newChar) 

The .replace(Char oldChar, char newChar) method returns a string where 
all instances of the Char oldChar in the String have been replaced with the 
Char newChar. 
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I String ·St r = "Hello v/orl dl 11
; 

1 String r = str. repl ace( '1' I 'w'); II r #=> Hewwa Wor1>1d! 
• r = str. repl ace.( ' ' , '_ .,); II r #=> Hello_Worldl 

public void replace!(Char oldChar, Chat· newChar) 

The destructive .rcplacc(Char oldChar, Char newChar) method replaces 
all instances of the Char oldChar in the String with the Char newChar. 

1 String M;r : "Hello \·l·o;rld1 11
; 

2 s~r.replace ( 1 1 : , 4 W' t ~; II str #=> Hewwo Worr.od'! 

public String replace(String oldString, String newString) 

The .replace(String oldString, String newString) method returns a string 
where all instanceB of the String oldString in the String have been replaces 
with the String newString. 

1 String str = ''This is goodbye l l " ; 
2 String r = str. replace ( 11 is 11 , "watermelon 11 ) ; 

:1 I I r #=> Tb.wate,rmelon watermelon goodbye ! ! 

public void replace! (String oldString, String newString) 

The destructive .replace(String oldString, String newString) method re
places all instances of oldString in the String with newString. 

l String s t:.r = "Thi s is gooel.bye r! II; 

2 str. r .epiLaea I ( 11 is '1 
, 

11'-,qate.rraelon:") ; 
ll str #=> Tl:lwaterrnelon 'ilatermelon goodpye ! l 

·I str. Depla~e.(u·~atermelon" , '1 11
); I I str #=> "l'h goodbye I I 

public String trim() 

The . trim() method returns the calling String with all of the leading and 
trailing whitespace removed. 
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1 String str = 11 Hello World 11
; 

2 String r = str.trim(); I I r #=>Hello World 

public void trim!() 

The destructive .trim() method removes all leading and trailing whites
pace from the calling String. 

1 String s t!T." = " Hel10 World OJ • 

' 
1 str. t t"J:m! 0 ; II str #=> Hello Werld 

public String toUpper() 

The .toUpper() method returns a String where all of the lowercase al
phabet characters in the calling String have been uppercased. All other 
characters are unchanged. 

1 String str = "Hell<:> Werld 1 ''; 
2 S.tring r = str. to.Upper 0 ; I I r #=> HEllO WO.RLO! 

public void toUpper!() 

The destructive .to Upper() method uppercases all lowercase alphabet char
acters in the calling String. All other characters are unchanged. 

' String s,tr = "Hel1<:> World! "; 
2 stt . t'fi'Jp]lall." ~ 0 ; I I str #=> HELLO WO~D! 

public String toLower() 

The .toLower() method returns a String where all of the uppercase alpha
bet characters in the calling String have been lowercased. All other characters 
are unchanged. 

1 String str = "Hello W0rld I '' ; 
~ S~ring :t = str. toL<:>wer 0; I I r #=> hell<:> w<:>rld! 
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public void to Lower!() 

The destructive .toLower() method lowercases all uppercase alphabet char
acters in the calling String. All other characters are unchanged. 

' String str = "Hello World! " ; 
., str.:toLower ! (v ; II st r #=> hello w0rld l 

Properties 

Strings' properties are accessed with the dot(.) operator, similar to methods, 
with the difference being that properties never have parenthese..<; at the end 
or parameters. Properties generally start with a capital letter and continue 
in camel case. 

public Bool UpperCaseOnly: If UpperCaseOnly is true all lowercase 
characters in the String will be uppercaRed. UpperCaseOnly is false by de
fault. 

public Bool LowerCaseOnly: If LowerCaseOnly is true all uppercase 
characters in the String will be lowercased. LowerCaseOnly is false by de
fault. 

2.2.7 Bool 

The Bool type repre~:~ents a binary value, either true or false; 

Initialization 

Bools can be initialized in any of the following ways. 

t Boel a = true ; 
2 B00l b = 1 > 4; II b #=> fals.e 

Multiple Bools may be initialized in the following ways. 

J B0:ol ·a, b , ..; = false ; // a , b , and e are f alse 
·1 Bool 4 = true , e = false , f = false ; 
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Operators 

There are several operators available t.o the Bool class such as { !, ==, &&, 
II}. These operators may be used between any two Bools or expressions that 
evaluate to a Bool. 

The ! operator evaluates to the inverse of the calling Bool. 

• Bo0.1 b : false ; 
i Bool :t = !b; I lr #=> true 
'' r = ! r; II r #=> false 

The binary AND operator (&&)evaluates to true if both it's operands are 
true, and evaluates to false otherwise. 

1 Bool a = true , b = true , <:.> = false; 
2 Bool r = a && b j I I r #=> true 
.3 r = ,a && c ; I I r #=> false 

The binary OR operator ( II ) evaluates to true if either of it's operands 
are true, and evaluates to fal'le if both operands are false. 

' Bool a = true , b = true , c = false., ~ = false ; 
2 Bool r = a I I b; I I r #;:> true 
.1 r = a I I c; I I r #=> true 
"' r = c II d; ll r #=> false 

The """' is the equality operator. It is a binary infix operator. It evaluates 
to true if it is two operands have the same value, and evaluates to false 
otherwise 

' String a, b = false ; 
·2 String c = a == b; I I c 1#=> true 
.1 String d = d == a; I I d #=> false 

Methods 

These methods are available to the Bool class, as well as all subclasses of Bool. 
Methods generally start with a lowercase letter, continuing in camel-case. 
They are called with the conventional dot (.) operator, with parentheses 
after the name. For example, the following code uses the .copy() method to 

Chapter 2 Addison Bostian 40 



Project Emerald 

put a copy of x into y. 

1 Bool x = true ; 
·t Bool y = b. c<:>py(); I I y #=> true 

public void toString() The .toString() method returns a String based on 
the value of the Bool. It returns ''true" if the Bool is true, "false" if it is 
false. 

1 Bool b = true ; 
z String str = b. toString () ; I I str #=> tr>ue 
:; b = false ; 
4 str = b. toS'tringO; II str #=> false 

2.3 The Object Class 

The Object class is the base for all other classes. Each of the built in types 
extend the object class, and all user-created classes implicitly extend the 
Object class. This means that all user created objects inherit the basic 
methods and properties provided by the object class. Some of these may be 
overridden by the sub-objects, but they will always exi1.{t. 

2.3.1 Methods 

The following methods are available to all objects, and perform the following 
actions unless stated otherwise in the documentation for that sub-class. 

public String toString() 

The toString method returns a String containing the memory address of the 
Object. This is meant to be overridden by sub-classes, but in the case that 
it is not, it allows reference equality checks. 

a Object o1 = new Object(); 
< Object o2 = o.L ref ; 
·1 Db j ect o3 = new Obj e_ct 0 ; 

:; String str = o1. toString('); I I str #=> 2F45A92B 
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1 Bool b = o1. t0StringO == o2. toStringO; I I b #""> true 
~ b = 0l.toStringO == o3.toString(); II b #=> false 

2.3.2 Properties 

The following properties are available to all objects, and perform the follow
ing actions unless stated otherwise in the documentation for that class. 

public Object Ref: 

This property is read-only and contains a reference to the calling object. It 
allows multiple references to the same object. The following example will use 
the Int class, but because all objects extend the Object class it will work in 
the exact same way with any object. 

, Int i = 10; 
2 Int b = i. A.ef ; A I b #=> 10 
a 1;:> = 12; 
~ I I at this point i and b equal i2 
~ i--; 

" II at this point b and i equal 11 

public Stdng Type 

The Type property is read-only and contains the type of the calling object. 
It can be used to check if two objects have the same type. 

l Int i = 10; 
~ String st:r = 1' 10 '' ; 
:s Bo<:>l b = i. Type = str. Type; I I b #=> false 
4 b = i . toStri.ng 0 . Type == s•tr. Type; I 1 b #=> true 
., b = ·stli'. Type := Int ; I I b #=> fa,lse 
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