Topics for Midterm
Notes from first few classes (see summary below)

VB Book - 

· chapter 2  - everything EXCEPT

· p. 42 - 43 - The MenuStrip control

· p. 44 - paragraph that describes "OOP Class Object"

· p. 46 - Application.Exit( )


· Chapter 3 - everything EXCEPT
· p. 71 - 72 - you do not have to know the data types Date and Decimal (use Double instead of Decimal)

· p 72 - the "Nothing" keyword

· p. 78 - Debugging an application (I taught you how to get out of the debugger but not how to use it - we'll cover that later)

· Chapter 4 - everything EXCEPT 

· p. 96 - 102 

· The Select ... Case Statement

· The Select ... Case Is Statement

· Generating Random Numbers

· Algorithms

· Additional material from class - see next page

Additional material
Converting values between different types
Implicit Conversion
If a double is assigned to an integer variable, the number is rounded to the closest Integer. 

Dim d as double = 3.7

Dim e as double = 3.2

dim i, j as Integer

i = d

' i gets the value 4

j = e

' j gets the value 3

(NOTE: If the double value ends in .5 then the value is rounded to the closest EVEN integer - I will not require you to know this fact for the test).
Explicit Conversions (AKA Explicit Casting)

Fix( doubleValue ) 
- converts a Double value into an Integer value by truncating (i.e. "chopping off" the numbers after the decimal point

Int ( doubleValue )
- converts a Double value into an Integer value by rounding down to the closest whole number

NOTE: Fix and Int will to the same thing to POSITIVE numbers. They will do different things to NEGATIVE numbers.

Examples:

Fix ( 3.8 )
--->
3

Int ( 3.8 )
--->
3

Fix ( -3.8)
--->
-3

Int ( -3.8 )
--->
-4

Val ( stringValue )
- converts the string value into an Integer value or a Double value as needed. If the string contains a non-numeric symbol (i.e. a letter or special character - !@#$, etc) then only the beginning of the string is used for the number.
Examples



val ("3apples")
--->
3



val ("3.7apples")
--->
3.7




val ("joe")

--->
0
Global vs. Local vs. Static

We went into more detail on Global and Local variables than the book has.

Reasons for using globals:

1. To communicate information between different subs
2. To "remember" information between different calls to the same sub (for this you can use a Static variable instead)

Avoid globals if possible. I.e. if the reason for using the global is #2 above then use a static instead. If the reason is #1 - then we haven't yet learned how to avoid this so you can use a global for this.
Summary of notes from first few classes

Parts of a computer:

· Memory
· CPU
· Bus
· Long term storage (e.g. hard drive)

· clock

· operating system

Converting between different number formats:

· Decimal-to-Binary and 
Binary-to-Decimal

· Largest number that can fit into a binary number of n bits =    2n - 1

· Binary-to-Hexadecimal and 
Hexadecimal-to-Binary

· (also 
Decimal-to-Binary-to-Hexadecimal and 
Hexadecimal-to-Binary-to-Decimal)

How computers store information:

· Integers - using binary numbers similar to what we did in class.
· Numbers with decimal points - we said that the computers store the information using binary numbers but I didn't explain how the numbers are actually stored

· Letters, Symbols (i.e. anything on the keyboard) - use a number to represent each possible different character. Standard numbering systems:

· ASCII - American Standard Code for Information Interchange
· only has numbers for the characters on a standard english keyboard.

· uses one byte to store each number

· only 255 possibilities - only 127 of them are standardized

· Unicode 

· has numbers for all of the symbols for all languages in the world today

· uses two bytes to store each number 
(ie. more than 16000 possible values)

· Pictures - a digitized picture

· Music - digitized music

Analog vs Digital
· Analog - a continuous range of values.

· Digital - a specific set of values.

Analog Examples:

· "old style" mercury thermometers - theoretically if you had good enough eyesight you could tell EXACTLY what the temperature is - e.g. 98.76587251990761627..... degrees)

· an "analog" watch with a "smooth" second hand.

· a "live" human voice or a human voice recorded and played back on an "old-style" tape recorder - the voice can cover an infinite range of frequencies (i.e. notes) and so can a tape
Digital Examples:

· newer "digital" thermometers that display an "exact" temperature only to 2 or 3 decimal points. The actual temperature might be a little above or below, but the readout only shows a specific set of values.

· "digital" watches that change their display every second but don't show the infinite range of time "between" seconds

· The human voice recorded on a CD and played back - a CD can only store specific frequencies (i.e. notes). However, there are so many possible values that humans often can't tell the difference.

Digitizing - act of converting from an analog format to a digital format. Requires "sampling" the analog information to come up with discrete (i.e. specific) values.

Examples:

· How a CD works - each bit either reflects or doesn't reflect the laser light.

· How a picture is stored digitally - a separate number to indicate the color of each pixel

Networks

Clients vs Servers

Client Machine vs Client Program

Server Machine vs Server Program

Filename extensions - How windows determines which program to use for a particular type of file

Examples:

· .doc - Microsoft Word document

· .xls - Microsoft Excel document

· .exe - Executable program file

· .sln - Visual Basic "solution" file

· .vbproj - Visual Basic "project" file

· .vb - Visual Basic "code" file

Visual Basic environment
· solution folder

· .exe file is needed to run the program, VB code is not need to run the program - you can email the .exe file to someone else who doesn't have VB and have them run your program (they must run it on a Windows computer).
Programming Languages

Machine Language - 
· "first generation" language.

· Binary numbers are used to represent instructions that the computer should perform. 

· Computers with different CPUs use different machine languages. 
· VERY difficult for humans to read.
· This is the only language that the computer can process directly.

· An "executable file" stores the instructions for a machine language program.

Assembly Language - 
· "second generation" language.

· Similar to machine language but uses English abbreviations for instructions instead of binary numbers. 
· Easier for humans to read than machine language but still hard to use for writing programs. 

· a program called an "assembler" is used to convert a program written in assembly language to an equivalent program in "machine language"

Low Level Languages - 
Both machine language and assembly language are known as "low level languages"

High Level Languages
· "third generation" language

· A single command from a high level language can express the same idea as you would need many low level language commands to express. 

· Examples of high level languages: Visual Basic, C++, Java, Perl, COBOL, etc.

· A compiler program or an interpreter is used to convert the high level language into a low level language.

Differences between compilers and interpreters

Compilers

· Converts the entire program at once into an executable file. 

· The entire program must be syntactically (i.e. grammatically) correct before the executable file can be created.

· Once you have the executable file you do not need to ever use the compiler again (unless you change the program).

· A compiled program usually runs faster than an interpreted program
Interpreters

· Converts one command of a program into a low level language and runs it then converts the next command from the program into a low level language and runs it. Keeps processing in this manner until program runs to completion.

· The beginning of the program can be executed even if there is a syntax error (i.e. gramatical error) later in the program.
· Does NOT produce an executable file. Therefore, you must have the Interpreter program installed in order to run the program.

What Visual Basic Uses
· Newer versions of visual basic (i.e. VB 2005 Express) uses a "compiler" to "build" an executable file.

Examples of Machine language / Assembly language / High level language
Machine Language

The machine language for a particular CPU might have every instruction stored in a one byte binary number and each memory address might be made up of one byte (this would be a VERY small computer as it could only have 255 bytes of memory)


instruction code
operand

meaning

00000001 

memory address
take the number at the specified memory address and put it in the CPU


00000010

memory address
take the number stored in the CPU and place it in the specified memory address 


00000011




add one to the number stored in the CPU many other instructions for adding, multiplying, etc.

Sample Program

The following program "swaps" the numbers stored in memory locations 000000 and 000000 by using memory location 000000 as a temporary location to store some information.


00000001
00000100


00000010
00000111


00000001
00000101


00000010
00000100


00000001
00000111


00000010
00000101

Assembly Language
Assembly language uses abbreviations specific machine language instructions. A specific assembly language is tied to a specific machine language and hence to a particular CPU. For example the assembly language for the machine language above might have the following instructions:

instruction

operand

meaning

LOA


memory address
LOAd the number from the specified memory address into the CPU (abbreviation for the equivalent 00000001 memory language instruction)


STO


memory address
STOre the number from the CPU in the specified memory address (abbreviation for the equivalent 00000010 memory language instruction)


ADD





ADD one to the number stored in the CPU (abbreviation for the equivalent 00000011 memory language instruction)

Sample Program (equivalent to program shown above in machine language)

LOA
00000100


STO
00000111


LOA
00000101


STO
00000100


LOA
00000111


STO
00000101

High Level Language
The following fragment of a VB program would do the same as the above Machine and Assembly language programs
Sample Program

Dim temporary, firstNumber, secondNumber as Integer

temporary = firstNumber

firstNumber = secondNumber

secondNumber = temporary

