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2016-2018Course Overview

vProblem Solving
vAlgorithms
vProgramming

vUsing JAVA
vCompare to Java, C, C++

vStructured Programming

vOOP – Object-Oriented Programming

Other major topics

Programming Languages

Intro to

vMethods

vClasses

via
implemented

via

vForm Design (View)

vCode (M+C)

vUsing VB.NET

vRequirements
vAlgorithms
vProgramming
vDesign
vImplementation

Relate to SDLC

Ø MVC model
M+C

v Testingv Debugging

Ø STRUCTURE
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2016-2018Classes <-> Forms

LIST
BOX

TEXT BOX

BUTTON

FORMCLASS
MODEL

CONTROLLER

Label2

Label1

Label3

M

C

V

Ø MVC model
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2016-2018MVC Design Model

PROCESS

Design = View (V)

Implementation =
Model (M)
Controller (C)

LIST
BOX

TEXT BOX

BUTTON

VIEWCODE

MODEL

CONTROLLER

{event handlers}

v Inits (vars)
v Form Load
v Functions
v Subs

Label2

Label1

Label3

FORM
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Data Fields

Constructors

Class (Java)MVC

MODEL

CONTROLLER
{event handlers}

v Inits

v Form Load

Methodsv Functions
v Subs

‘INITS

‘FORM LOAD

‘MODEL

‘CONTROLLER

Section headers
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Private Sub limra(ByRef dd As Int16, ByVal x As Byte)
< statements >

End Sub

Private Sub abs(ByRef dd As Int16)
< statements >

End Sub

Private Function pad0(ByVal dd)
< statements >
Return (dd)

End Function

vCall
vParameter passing

Ø By Value
Ø By Reference

vReturn
Ø Sub -> void
Ø Function -> valuePrivate Sub caller()

Call abs(x)
Call pad0(n)
Call limra(z,m)

End Sub

VB

Return optional 

Return required
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Control Structures:
Conditional & Loops 

vIF-THEN-ELSE

vCase (Switch)
² Integer values
² Discrete objects

vLoops
² FOR (count)
² (DO) WHILE (switch ON)

For I = 1 to N
<statements>

Next

Do While  I <= N
<statements>
I += 1

Continue

Select N
Case is 1: <statements>
Case is 2: <statements>
Case is 3: <statements>
Case Else: <statements>

End Select

If I <= N Then
<statements>

ElseIf x <> y
<statements>

Else
<statements>

EndIf

VB
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If I <= N Then
<statements>

ElseIf x <> y
<statements>

Else
<statements>

EndIf

if (I <= N)  {
<statements>}

elseif (x <> y)  {
<statements>}

else {
<statements>

}

VB C/C++ 

Java

if (I <= N)  
<statement>

elseif (x <> y)
<statement>

else {
<statements>

}
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2016-2018Conditional:  CASE/SWITCH
Select N

Case is 1: <statements>
Case is 2: <statements>
Case is 3: <statements>
Case else: <statements>

End Select

switch (N)  {
Case 1: <statements>

break;
Case 2: <statements>

break;
Case 3: <statements>

}
VB

C/C++ 

Javav fall-through if no “break”
v NO fall-through
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For I = 1 to N
<statements>

Next

Do While (I <= N)
<statements>
I += 1

Continue

for (I = 1; I<N; I++) {
<statements>

}

while (I <= N)  {
<statements>
I ++

}

do  {
<statements>
I ++

} while (I <= N);

while (1) {  }

VB

C 
embedded apps

Java
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For i = 1 to N

<statements>
Next

v executes N times
v i = 1 to N
v i post increments

For i = 0 to N-1 By 2
<statements>

Next

v executes N times
v i = 0 to N-1
v i post increments BY 2

For i = 0 to N-1
<statements>

if ($FLAG) Exit For
Next

v Exit à EXIT early

v test FIRST
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space: Dim sp As char = “ “
2x sp: Dim sp2 As String = sp & sp; ‘etc for 2..n

may declare variables for these:
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2016-2018Convert String ó Numeric

<Type>.parse<Type>(<string>)

Ø convert <string> ó <Type>

Java

CInt(<String type>)

Cstr(<numeric exp>)
VB

Ø check out all the converts “C…( )”
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‘**STRING variables
Dim wstr, xstr, ystr, zstr, xxstr, alertst, srchstr, matchstr As String

v STRING Data Type (VB)

‘**STRING expressions, operators, functions
xstr &= ystr & “123” ‘concatenate
zstr = substring(xstr, 1, 4)  ‘substrings (index, length)
wstr = substring(xstr, 5)  ‘substrings (index)

‘**Strings are an option for arrays:  string indices ó array indices
‘string of 10 characters vs. array of 10 elements:  example for Y/N votes
Dim xstr As String, xarr(9) As String 
xstr = “YNNYYNYYNN”
xarr(0) = “Y” : xarr(1) = “N” : xarr(2) = “N” : xarr(3) = “Y” : xarr(4) = “Y”
Xarr(5) = “N” : xarr(6) = “Y” : xarr(7) = “Y” : xarr(8) = “N” : xarr(9) = “N”

‘load array of 10 from string
For I = 0 To 9

Xarr(I) = substring(xstr,I,1)
Next

VB

Arrays vs. Substrings
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2016-2018String Methods
Java

regex

ch::= <beginIndex>

I,j::= <beginIndex, endIndex>

ch|s; returns (0-n | -1)

can use ”s1 = s2” in VB

length in VB
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2016-2018String Compare
Java
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2016-2018Midterm Examples—Strings 
Java
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2016-2018Control Characters

vvbCr

vvbLf

vvbCrLf <->  \n

vvbTab <->   \t
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2016-2018Ending Programs

vEnd

vSystem.exit(0)

vMe.Close( ) or just Close( )

vApplication.restart( )

Be sure to add a ’comment

Ends and Restarts!
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v We use
DatePicker
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v File
v Font
v Color
v Print
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Ordin
al

Power
of 2

Power 
of 10 Actual

1K 210 103 1024

1M 220 106 1,048,576

1G 230 109 1.074x109

1T 240 1012 1.0995x1012

Name 2n M/G Actual

byte 28 -- 256

short 216 64K 65,536

word 232 4B 4.3x109

long 264 16 Q 1.84x1019

IPv6 2128 340 uD 3.4x1038

10^(+6)  million
10^(+9)  billion
10^(+12)  trillion
10^(+15)  quadrillion
10^(+18)  quintillion
10^(+21)  sexillion
10^(+24)  septillion
10^(+27)  octillion
10^(+30)  nonillion
10^(+33)  decillion
10^(+36)  undecillion
10^(+39)  duodecillion
10^(+42)  tredecillion
10^(+45)  quattuordecillion
10^(+48)  quindecillion
10^(+51)  sexdecillion
10^(+54)  septendecillion
10^(+57)  octodecillion
10^(+60)  novemdecillion
10^(+63)  vigintillion
10^(+100)  googol
10^(+303)  centillion
10^(10^(+100))  
googolplex

Gazillions
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vPicture on Form

q <name>.visible = True/False
q Move text items around
q Not timed:  Click to end
q Move to Back/Front

vBuilt-in

q Project/properties
q Must create a Form
q Auto Timed (~2-3 secs)

vSeparate Form

q Set “Launch form” here
q Not timed:  Click to end
q Handler Launches Lab 3
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2016-2018Splash Screen

Welcome to the
Guessing Game

Version 1.0
(click to dismiss)

Add SplashLab 2
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value0
value1
value2
value3

Array ptr

0
1
2
3
4
5
6

value0,0
value1,0
value2,0
value3,0

0
1
2
3
4
5
6

Array ptr

value0,1
value1,1
value2,1
value3,1

value0,2
value1,2
value2,2
value3,2

0 1 2

columns

rows

value[0] [2]

value[0]
Ch 7

1D

2D
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value0
value1
value2
value3

Word Array ptr

0
1
2
3
4
5
6

value[0]

value0
value1
value2
value3

Pron Array ptr

0
1
2
3
4
5
6

value[0]

Data File

2x 1D option

v Dif Types (can be)

v Database
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vOrganized collection (“List”) of data (all same type)
vIndexed by Integers (Non-negative: 0..N)
vAssociative arrays in other languages (e.g., PHP)  but not Java
vSingle Dimension (“Linear” array or “vector”)
vMulti Dimension

q 2-dimensional:  “Matrix” or Table (databases)
q N-dimensional:  abstract

Ch 7

Dim myArr(10) As Integer;

Dim myArr As Integer = {3,21,0,16,0,1};

Dim myArr1(10), myArr1(5) As Integer;
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2016-2018Try-Catch
9 public class cs110Try {
10 public static void main(String[] args) {
11 //*test I/O
12 System.out.println("Hello World\n");
13 
14 //**test code here
15 try {
16 // code here
17 int x = 1/0; //create exception
18 }
19 catch(Exception ex) {
20 //catch code here; "ex" is a parameter
21 System.out.println(ex);
22 }
23 System.out.println("Past Catch block");
24 
25 } //end main & class

Java
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vException is generic class
vException sub-classes

q ClassNot FoundException
q IOException

vRuntimeException sub-classes
q ArithmeticException
q NullPointerException
q IndexOutOfBoundsException
q IllegalArgumentException

Ø unchecked exceptions

Ø checked exceptions require declare throws
Ø or use Try-Catch block

Tables 12.2-3
pp. 456-7

Java
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v Midterm (8th week)
Ø Use Scantron

v Final (Dec 14)

Ø Use Scantron
Ø Write program segments

Ø Make arrangements for alternative times
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2016-2018Cryptography
v Encryption

q Scrambles data
q Makes data unreadable

v Hashing
q Tags data with unique hash value

Ø Completely deterministic
q Makes data immutable

Ø Any data corruption is detected

vBoth use these:
q Algorithms
q Keys

vProtects data:
q in STORAGE

§ databases (PCI-DSS)
q in TRANSIT

§ https (uses TLS)
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2016-2018Cryptography
vEncryption

q Used to secure data in storage & transit
q Many standards (DES, 3DES, etc.)
q algorithms use sequence of XOR operations
q use public-private key pairs
q replaces each character in situ with a code
q data retains same length
q does not detect tampering

vHashing
q Used to secure data in storage (only)
q A few standards (MD, SHA)
q algorithms use complex sequence of math operations with key
q use private keys derived from random issued words
q does not replace data
q adds a “hash” value to each block of data
q hash value is a fixed 160 bits for SHA
q does detect tampering (raison d’etre)
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2016-2018DES Encryption

Algorithms + Keys

XOR
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2016-2018SHA Hashing
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COMP105BAS
© Jeff Drobman

2016-2018SHA Hashing
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2016-2018Blockchains:  SHA-1
Main Loop
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2016-2018Blockchains:  SHA-1
Body


