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1. Hello World (I/O)
2. Temperature conversion (IF-THEN, numerics, formatted output)
3. Guess Secret Name (Input, IF-THEN, loops)
4. Palindromes/Anagrams (strings, methods)
5. Homonyms (strings, methods, arrays, files)
6. Prime numbers (algorithms, loops, methods, arrays, files)
7. Cryptography/blockchains (algorithms, methods)
8. Tic-Tac-Toe (arrays, methods, formatted output, Classes)
9. Bowling League (arrays, files, methods, stats, Classes)
10. Calendar (algorithms, formatted output, Date/Time)
11. Games (arrays, random numbers) à Project
12. Probability (factorials-> recursion)
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zyLabs

BAD
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zyLabs

GOOD



COMP110L

©2016-21 Jeff DrobmanSoftware



COMP110L

©2016-21 Jeff DrobmanSoftware Tool Chain

v Compilers
Ø Compiled languages (C, C++, C#, VB)

² Compile completely:  Translate HLL (.c, .h) into ASM (.asm)
Ø Interpreted languages (Java, Pascal)

² Compile incompletely (“JIT”) to an “intermediate” language
² “Pseudo” code is compiled at run time (slow)

v Assemblers
² Translate ASM (.asm) into linkable machine code modules (“LM”)

v Linkers
² Combine (“link”) LM modules into a single “executable” (.exe)
² Resolve external references
² Embed calls to dynamic “link libraries” or “frameworks” (.dll files)

v Debuggers

v SDK/IDE are a complete tool set
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Java source code

Java bytecode

Java Run-time
JVM/JRE

Java API
(java.*)

v Compile

v Interpret (JIT)
v Run

hello.java

hello.class

java hello

other1.class
other2.class

Imported Libraries
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OS

JVM

User
Applications

Hardware
CPU

Portable language via Interpreter (JVM)

sourcecode.java

bytecode.class
v Windows
v Mac OS
v Unix

CPU

bytecode
source code

JVM

ONION SKIN MODEL

STACK MODEL
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COMPILER

ASM

LINKER/LIB

JAVA IL-bytecode

Abs Obj Mod

ROM

ROM

ROM

C code

.asm

.exe

.bin

.obj

.obj

.obj

HEX

PROM
burner

RUN

RUN

Java

JAVA VMJIT

PCB

PC

PC

RUN
LIBRARY
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SIMULATOR EMULATOR HARDWARE

q Debugger runtime 
environment in (IDE)

q Breakpoints
q Watch variables
q Target device 

selection
§ PC
§ Phone/tablet
§ Board

q ICE (in-circuit)
§ Pods
§ Breakpoints
§ Trace triggers & 

buffers
q Memory (known good)

§ R/W (ROM/RAM)
§ Wait states

SOFTWARE Substitute
HARDWARE

Actual
HARDWARE

q Code burned into ROM
q Working RAM
q Can use ICE
q Board bring-up
q Built-in test

§ JTAG
q Logic analyzers

RUN

PC PCBPCB

Embedded Systems
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vDesign
q Microsoft

² OS = Windows (7, 8, 10)
² API = .NET Framework
² SDK/IDE = Visual Studio Cross Platform
² Languages = .NET versions of VB, C#, C++, Java

q Apple
² OS = Mac OS X, iOS (mobile)
² API = Xcode (Cocoa Touch)
² SDK/IDE = Xcode
² Languages = Objective C, Swift

q Google
² OS = Android
² API = Android
² SDK/IDE = Android
² Languages = C++

Software Applications:
Development Platforms
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v SOFTWARE DEV KIT
v INTEGERATED DEV ENVIRONMENTvSDK

Ø JDK
vIDE

Ø jGrasp
Ø Eclipse
Ø NetBeans
Ø IntelliJ

vSDK+IDE
Ø MS Visual Studio

§ .NET
§ UWP – Cross-platform

Ø Apple Xcode We will use this one
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Ø For your own PCs

https://www.oracle.com/technetwork/java/javase/downloads/index.html
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https://www.oracle.com/java/technologies/javase-downloads.html

vJava compiler – JDK SE8u301
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vEclipse

vjGRASP

vNetBeans (Oracle)

vIntelliJ IDEA

vMS Visual Studio

We will use this one
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https://jgrasp.org
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vjGRASP – Ver 2.06_08

https://spider.eng.auburn.edu/user-
cgi/grasp/grasp.pl?;dl=download_jgrasp.html

2021
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Your source code

Your Classes

CSD

UML
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1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Bell/GE 
MIT 

Multics

Sun 
OS

Bell Labs

Sun/SCO

LEGEND

Mac 
OS X

TIMELINE

Linux

UCB
BSD 
Unix

SCO 
Xenix

Sun 
Solaris

Next 
Step 
OS

Linux

Bell 
Labs 
Unix

Micro

CP/M

MS 
DOS

Win
1.0

Thompson & Ritchie

Linus TorvaldsGary Kildall

Microsoft

Steve Jobs

UbuntuRed Hat

Fedora

Win
10
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v csh
v ssh

v use JDK
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Ø Create a Source Code Template

Ø Add “I/O” statements next

Ø Add to both zyLabs + jGRASP

v Create/edit a JGRASP .java file
v Copy/paste code text as needed

Ø Syntax coloring
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Ø Add to both Template files

GUI I/O

Console I/O

Output

Ø Except:  zyLabs does NOT support JOptionPane (“swing”)

Ø Add to only jGRASP Template
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Ø Add to your Template filesIf-Then-Else Loops
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Ø Add to your Template filesSwitch-Case



COMP110L

©2016-21 Jeff DrobmanOpen Source Libraries:  Github
https://github.com
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v Feature Creep
v User Specifications

q User Guide/Manual
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<screen shot of Inputs>

1. Input x, y, z
2. Output “Hello <name>”
3. Convert C temp to F

<compiler warnings & errors>

<screen shot of Outputs>

source code
<screen shot of SOURCE CODE>

Lab ##
Description

Name

Ø SHOTS of I/O

Ø SHOTS of code

v NO code here!

v ADD zyLab results
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vmake this legible!
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vConsole
q Admin
q Debug
q Logs

vUser Interface (GUI)
q Get Input
q Display Output
q Status
q Alerts!

Separate

Permanent
(Log) Temporary

(Pop-up Graphical boxes)

YOU USER

JOptionPane.show…Javax.swing.
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v Lab 1

v Lab 2

v Lab 1– extra
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Input Output
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vConsole Out

Ø System.out.print
§ print
§ println
§ printf

vGUI Out
Ø “Swing” library

§ javax.swing.JOptionPane
Ø Show

§ JOptionPane.show<X>Dialog
• “X” à Message
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vConsole In
Ø Scanner(System.in)

§ input.next()

vGUI In
Ø “Swing” library

§ javax.swing.JOptionPane
Ø Show

§ JOptionPane.show<X>Dialog
• “X” à Input
• “X” à Confirm
• “X” à Option

v class
v method

v class.method
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system.out.printf (“Hello world! %2d times”, numvar);

system.out.printf (“temp in C %8.2f times”, numvar);

examples

formats
b boolean
d decimal int
f fixed-point
e floating-point

c char
s string
- left justify
0 print 0s

m.n

formats
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in “util”
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Console:  “next”

GUI– “Input” Box

Numeric data

String data

Numeric data

Ø Convert 
String to 
Numeric 
via 
“parse”
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console output
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can combine

check type
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console output

3 buttons (0, 1, 2)

close button (-1)

012

-1)
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//**test code here
15 int xx = 0;
16 while (xx == 0) {
17 xx = JOptionPane.showConfirmDialog(null, "continue?");
18 System.out.println("confirm value = " + xx);
19 //if (xx > 0) System.out.println("good-bye!");
20 //} //end while?
21 switch (xx) {
22 case 0: System.out.println("keep going...");
23 break;
24 case 1: System.out.println("good-bye!");
25 break;
26 default:
27 System.out.println("canceled = reset");
28 xx = 0;
29 } //end switch
30 } //end while

or use while (xx != 1)
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v Constructor
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Title Type

0

1

2

3

Mac

Linux/Win

Message
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showOptionDialog

Create button array [4]

Ø this DOES work right
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showOptionDialog

Create button array [3]

Ø this does NOT work right
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breakpoint
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Setup
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Tests 1-3
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Tests 1-3
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Tests 4-5
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Tests 4-5
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only works with a fixed-width font:
Courier

try different fonts

Ex 1.3
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C++ 

ßTrick:  absolute value of 
declining number

abs



COMP110L

©2016-21 Jeff DrobmanExercise:  Pascal’s Triangle



COMP110L

©2016-21 Jeff DrobmanExercise:  Birthdays

pp. 139-141
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A

m,n:  |mn - nm| = |m-n| * 9

where m, n are decimal digits (0..9)

Examples:
|m-n|=1
21 – 12 = 9
32 – 23 = 9
43 – 34 = 9
54 – 45 = 9

Examples:
|m-n|=2
31 – 13 = 18
42 – 24 = 18
53 – 35 = 18
64 – 46 = 18

Examples:
|m-n|=3
41 – 14 = 27
52 – 25 = 27
63 – 36 = 27
74 – 47 = 27

Examples:
|m-n|=4
51 – 15 = 36
62 – 26 = 36
73 – 37 = 36
84 – 48 = 36
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A

n:  ((n*10) + 5)2 = n(n+1)*100 + 25
where n is any decimal integer

Examples:
n = 2
252 = 625
n = 3
352 = 1225
n = 4
452 = 2025
n = 5
552 = 3025

square of any integer that ends in 5:
form of n52 = n(n+1) 25
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Near-square products

(N-1) * (N+1)  =  N2 -1 
FORMULA

(4) * (6)  =  25-1 = 24  N=5
EXAMPLE

1

(N-m) * (N+m)  =  N2 - m2m

(19) * (21)  =  400-1 = 399  N=20

(29) * (31)  =  900-1 = 899  

(99) * (101)  =  10,000-1 = 9,999  

N=30

N=100

(18) * (22)  =  400-4 = 396  N=20
m=2

(27) * (33)  =  900-9 = 891  N=30
m=3

(96) * (104)  =  10,000-16 = 9,984  N=100
m=4
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Print
sub

Print
inline
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# Compute first twelve Fibonacci numbers and put in array, then print 1

1
2
3
5
8

13
21
34
55
89

144

MIPS

Page 1/2

?

Loop
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1st 30

Golden Ratio
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main
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Print
sub

Print
inline
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Golden Ratio
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Java:  non-recursive

Lab 3
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Lab 3

Java

MIPS assy

Long 17
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Lab 3

Java Long 17

int 20
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Lab 3
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C or Java:  recursive

Lab 3

Store in array
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Java:  recursive Lab 3

2B

>>2B
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Math.random( )
returns double 0 < N < 1  ó [0-1]

0.000000001 to 0.999999999

for  0 <= N <= 9
use
(int) (Math.random( ) * 10)

*10 à 6.391378045…

*10 à 6.391378045…

int à 6

for  1 <= N <= 10
use
(int) (Math.random( ) * 10) +1
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vGenerating Random numbers
q Pseudo-random
q Seeded

§ Default = system time (ms)
§ Specified

q Random seeded (2-level, …, N-level)

vUsing Random numbers
q 0 to N-1:   (int) N * Math.random( );
q 1 to N:    (int) N * Math.random( ) + 1;
q selecting which digit to use (more randomizing)

*10 à 6 . 3 9 1 3 7…
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Ø we will do a computer simulation in Java
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Ø see Monty Hall Problem
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