
Central Processing Unit (CPU)
	A CPU has internal registers. Sometimes they have simple names like R0, R1, R2, R3, R4, etc.  and sometimes they have goofy names like eax, edx, ebp, etc.. These registers contain values. A CPU has integer and floating point arithmetic units that perform basic mathematical operations very swiftly 
Memory
	0s and 1s are all we have
	A single 0 or a single 1 is called a bit.
	A contiguous collection of 8 bits is called a byte.
	A contiguous collection of 4 bytes is called a word.
Address and Content
Sometimes memory cells have a name. The name is called the identifier.
	Memory Templates	
	Process Image
			Code
			Static and Global Data Area
			HEAP
			Run-time Stack
	Run-time stack grows toward the shallow end.
	The address of an object is the smaller number.	
	Filling out a memory template.

Representation	
Know the number of unique combinations given n bit positions.
	Characters -- ASCII
	Unsigned Decimal Numbers -- Unsigned Binary Representation
	Signed Decimal Numbers -- Two’s Complement
	Real Numbers -- IEEE 754 Single Precision Floating Point Format
Know that 3, ‘3’, “3”, and 3.0 all have different underlying representations. Know what they are!
Types
	Type Information
		Tells you the size in bytes
		Tells you how to interpret the bits
	Declarators
Two kinds: Definition and Declaration-Only
		Know how to read them
Know how much space is reserved?
	UMass Lowell’s CS machine …  cs.uml.edu
		A  character is 1 byte.
		An int	    is 4 bytes.
		A   float 	    is 4 bytes.
		A  pointer     is 8 bytes.
		A double       is 8 bytes.


Operators
A side effect occurs when a memory cell is updated or when a file is read or written or when standard output is written.
	The C programming language has 45 operators.
	32 of them report out a value and do not have a side effect
		13 of them report out a value and do have a side effect
				The 11 assignment operators, ++, and -- .

 

	Know how to read the operator table:  precedence and associativity.

Functions
	Three things to recognize about functions:
· The declaration-only of a function.
· The definition of a function.
· The call of a function.
When one function calls another function or itself, an activation record is created and pushed onto the run-time stack.
For us, an activation record contains three kinds of information. They are:
· Copies of the arguments
· Return address back to whomever it was that called it.
· Automatic local variables
C is a call by value language. Copies of the arguments are made and passed. 
When a function returns back to whomever it was who called it, the function’s activation record is “effectively removed” from the run-time stack.

Know where the space is reserved?
	Copies of arguments are stored on the run-time stack.
	Automatic locals are stored on the run-time stack.
	Static locals are stored on in the global and static data area.
	Globals are stored in the global and static data area.
	Malloc, calloc, and realloc creates space in the HEAP.
	Machine instructions are stored in the code area.


Converting a Signed Decimal Real Number to IEEE 754 SP FP Format

There are 32 bits in a single precision IEEE 754 FP representation.
Step 1: 	Convert to an unsigned binary real number
	1a:	Draw the binary point.
	1b:	Ignore the sign for now.
          1c:	Convert the integer part by dividing by 2 and recording remainders.
1d:	Convert the fractional part by multiplying by 2 and recording overflows.
Step 2:	Convert the binary real number into IEEE 754 format.
2a:	Move the binary point to the right of the leftmost 1. Count the number of slide steps.
2b:	Add the count to 127. Call this number the exponent.
2c:	Make three boxes. Fill the first box with the sign bit. Fill the next box with the eight bits of exponent expressed as an unsigned binary.
2d: 	Ignore the bit to the left of the binary point. It is called the implied one.
2e: 	Fill the third box with the bits that start at the right of the binary point.  



Converting an Unsigned Decimal Integer into an Unsigned Binary Integer
Step 1:	Realize exactly how many bit positions are being asked for and keep true to it.
Step 2:	Remember what a remainder and a quotient are.
Step 3:	Divide the decimal number by two. Record the remainder in the rightmost bit position.
Step 4:	If the quotient is 0 you are done. Pad with zeroes on the left as necessary. Otherwise go to the next step.
Step 5:	Since the quotient is not zero, divide it by 2. Record the remainder In the position that is just to the left of the last remainder recorded. Hopefully, there is still space to do so. If there is no space to do so, you cannot fit the number into that many bits.
Step 6: 	Go to Step 4.


Converting a Decimal Number into a Two’s Complement Representation

Step 1: Know exactly how many bits are desired.
Step 2: If the number is positive, write its unsigned binary representation making sure that the left most bit is a 0. If the left most bit is a 1 then the positive number cannot be represented and we have an error. Otherwise, pad with 0s as necessary. Go to step 4.
Step 3: If the number is negative, do Step 2 and then perform the two’s complement operation. That is, flip the bits and add one. Ignore the leftmost carry if there is one.
Step 4: Done



How to Read Expressions Within Executable Statements
x		the contents of x
&x		the address of x
*x 		the contents of the cell that x points to
p -> age	the age field of the struct that p points to
t.gpa		the gpa field of the struct x.

L-value   and R-Value

Left hand side 		=	Right hand side 


Ways To Be
WTB #1:	Tonight is the night. What are you doing tonight? Friday nights are made for studying. It is time to remove some academic rust off of your body.
WTB #2: Read your textbook. Five pages per day. Everyday.
WTB #3: Obtain a library card from your local community.

Books to Read
1. If You Give a Pig a Pancake
2. If You Give a Moose a Muffin
3. If you Give a Mouse a Cookie
4. Tuck Everlasting
5. Bud, not Buddy
6. Lyddie
7. Across Five Aprils
8. Silas Marner
9. To Kill a Mockingbird
10. Walk Two Moons




Pledges
Pledge #1: I promise to never, ever, ever, ever put a definition inside of a header file. Otherwise I will look like a banana head.
Pledge #2: I promise to never include a .c file. I will only include .h files.


Biggies
Biggy 1:  All memory cells have two numbers associated with it:
· address
· content
Biggy 2:  Definitions reserve space. Declarations-only convey type information.
Biggy 3:  Two kinds of type information are being conveyed:
· Size in bytes
· How the bits will be interpreted
Biggy 4: This is an expression. It reports out a value. That value has type.
Biggy 5: This is an expression. It reports out a value. That value has type AND there is a side-effect.
Biggy 6:  This is name. It must be declared in the file above it.
Biggy 7: C is a call by value language. Copies of the arguments are made and passed.
Biggy 8: The value of a string is the address of the first character.
Biggy 9: The name of an array is the address of the 0th element.
Biggy 10: The name of an array is a pointer constant. It cannot be changed.



Word List
Receive			Separate			Integer		Argument
Programmer		Professor			Discipline		Interpret
Address

Movie List
1. Twelve Angry Men (Henry Fonda as Juror #8, black and white).
2. Mary Poppins
3. It’s a Wonderful Life
4. My Cousin Vinnie
5. High Noon
6. The Day the Earth Stood Still (Michael Rennie, black and white)


TV Series to Know
1. Alias Smith and Jones
2. The Waltons
3. Have Gun Will Travel
4. Gunsmoke
5. The Rifleman
6. Leave it To Beaver
7. The Andy Griffith Show




The C Programming Language’s Base Types

	Base Type
	How the bits are interpreted.

What representation?
	Storage in Bytes
on the UMass Lowell CS Dept
 machine.
cs.uml.edu

	char

	Unsigned binary (ASCII Chart)
	1

	short int

	Two’s Complement
	2

	int

	Two’s Complement
	4

	long int

	Two’s Complement
	4

	long long int

	Two’s Complement
	8

	unsigned int

	Unsigned binary
	8

	pointer

	Unsigned binary
	8

	float

	IEEE 754 Single Precision FP
	4

	double

	IEEE 754 Double Precision FP
	8




On this machine, an address is 4 bytes.
	Address
	                                       Content

	
     40000
	
                               511


	40004
	6                                          4


	40008
	2.718


	40012
	     M              E                L                                   

	40016
	     O              T                T                \0

	
40020
40024
	
3.14


	40028
	40012


	40032
	                                   3


	40036
	3.0

	
	

	40040
	‘3’


	40044
	“3”





Contral Processing Unit (¢PU)

ACPU s internal regsters. Sometimes they have simple names ke R0,
RIL R, K3, R4, etc. and sometimes they have gooy names ik eax, eds.cbp,
et These egisers contain values. A CPU has neger and floating point
arthmetic units thatperform basic mathematical operations very swily

Memory
0.and 15 are allwe have
Asingle Qor a singl 1 s caled  bit.
Acontiguous colleton of 8 bits s called a byte.
A contiguous collction of 4 bytes s called a word.
Address and Content
Sometmes memmory cell have  name. The name s called the identife.
Memory Templates
Process Image.
Code
Staicand Global Data Area
HEAP
Run-time Stack
R time stack grows toward the shallow end.

The address of an object s the smallr number.

Fillingout  memory templat,




