IT FINAL EXAM REFERENCE NOTES
Binary Table
	Decimal
	Binary
	

	0
	0000
	

	1
	0001
	

	2
	0010
	

	3
	0011
	

	4
	0100
	

	5
	0101
	

	6
	0110
	

	7
	0111
	

	8
	1000
	

	9
	1001
	HEX

	
	1010
	A

	
	1011
	B

	
	1100
	C

	
	1101
	D

	
	1110
	E

	
	1111
	F



Conversions and Representations
Binary to Decimal
1. Multiply each bit by 2^n where n = the weight of the bit.
2. The Weight is the position of the bit starting from zero on the right
3. Add the Result
Decimal to Binary
1. Divide by two, keep track of remainder.
2. Division with remainder is 1, division evenly is 0.
3. If the number is a decimal, Multiply by 2
4. If the number is negative, convert, invert and add one.

Octal to Binary/Binary to Octal
1. Convert each octal digit to a 3 bit equivalent binary representation.  Start on the right
Hex to Binary/Binary to Hex
1. Group bits into fours and convert, start on the right.
Hex to Decimal
1. Multiply each bit by 16^n where n= the weight of the bit
2. Weight of the bit is the position starting from 0 on the right.
3. Add the Result
Octal to Hex/Hex to Octal
1. Use Binary as an intermediary.
BCD to Decimal
1. Find the Binary Equivalent for each digit of the decimal number.
Decimal to 2s compliment
1. Convert decimal to binary
2. Invert bits and add 1
9s Complement
1. Positive Numbers are represented by themselves, do nothing.
2. Negative numbers get subtracted by whatever digit representation.  5 Digit representation = 99999
Consider a hypothetical computer system. A 16-bit memory space is used for a sign-and-magnitude representation of integers with BCD whereby the sign is stored in MSB. What is the range of signed integers in base 10 that can be represented? Explain.
Between -7999 and +7999. This is because 16 bits provide four four-bit locations. The lowest (right most) and the middle 4 bits can store any number from 0 to 9. In the highest (left most) 4 bits, one bit is used for the sign, leaving 3 bits for digits. These 3 bits can accommodate numbers between 0 and 7.
SEEEEEMMM
1. First, convert each item in the sum to its floating point sign-and-magnitude and excess-50 representation:
2. Align the exponents by shifting the lower mantissa in the second item two places right and add the two mantissas:
3. Cut the mantissa to five digits and present the result in floating point format:
Decimal to IEEE 754  SINGLE PRECISION
1. First, convert to the exponential notation:  11011.0111 = 11011.0111 x 20.
2. Adjust exponent to get the number in the normalized form by shifting the radix point four bits to the left:   11011.0111 x 20 = 1.10110111 x 24.
3. Represent exponent in the excess-127 notation: 127 + 4 = 131 = 100000112
4. Drop initial "1" in the mantissa, add sign bit as the left most bit and pad with zeros to get single precision IEEE 754 format:
a. 01000001110110111000000000000000
CPU showing and labeling Special Purpose Registers: PC, IR, MAR, and MDR and General Purpose Registers: Accumulator, R0-R3. 
	PC

	MAR

	MDR

	IR

	Accumulator

	R0

	R1

	R2

	R3



To find how many different memory locations the system can access:
1. Find bits for OP code: 128 = 2^7 = 7 bits
2. Instruction word - ( bits for OPCODE - addressing mode bits) = address field
3. 2^(address field) = number of memory locations
4. When finding base/offset: 2^base register.  Base register + offset = new # of memory locations
Finding the capacity of a cluster on a disk
1. Sectors X Cylinders X Surfaces = Blocks
2. Storage in MB / Blocks = Storage each block
3. Cluster size X storages each block = Cluster Capacity
Finding the Disc Rate Transfer
1. RPM X sectors = sectors/min
2. sectors/min X data per sector = data per min
3. DPM / 60 = Data Per second
4. DPS / 2^10 (1024) = MB/per sec
Fetch Ex Cycle
1. Address to PC
2. PC to MAR
3. Contents/Instruction to MDR
4. MDR to IR
5. IR Contents to replace MAR
6. MDR to Accumulator
7. PC + 1 Replaces PC
8. Repeat Cycle
Sign and Magnitude
Use left most bit for sign
0 = positive 1 = negative

Calculate Size of Memory
Busses, ASA, Firewire
Bridges
I/O Devices Types of Activations
Interrupts/Registers
What each Register does
Program Counter (PC): Holds address of the currently executed instruction
Instruction Register (IR): Holds the actual instruction being executed
Memory Address Register (MAR): Holds the address of a memory location
Memory Data Register (MDR): Holds the actual data value from location specified in MAR
Accumulator: Dedicated register in the CPU for the actual manipulation of data
Different levels of RAID
RAID 0: Data Striping (Spread out block of each file across multiple disks, No redundancy, Does not provide fault tolerance.
RAID 1: Data mirroring, Data is written to two duplicate disks, if one drive fails it can switch to the other
RAID 3: Same as 0 but uses one disk for error correction
RAID 5: Data striping at the byte level and stripe error correction.

