Rev H  9/18/16  Lecture 3 The Personal Computer (Wintel)

A. Digital Information Components

1. Bits-smallest units usually indicated by small b

2. Nibble-4 bits

3. Bytes-8 bits usually indicated by cap B

4. Word- 16,32,64, or 128 bits depending upon computer

5. Kilo-1024 -210  approx 103 

6. Mega-1024x1024-220   approx 106
7. Giga-1024x1024x1024 -230  approx 109
8. Tera-1024x1024x1024x1024  -240  approx 1012
9. Peta-1024x1024x1024x1024x1024-250   approx 1015









REGISTERS
AX = AHAL                     CS                  SP                FLAG
BX = BHBL                      DS                  BP

CX = CHCL                      SS                   SI
DX
 = DHDL                     ES                   DI
                                                                  IP
Example 8086 family

CS=1002    IP=7000

The next instruction to be fetched is at memory location= 10020+7000=17020

MOV AL,37; move 37 hex into AL.10110000 00110111
MOV BL,43; move 43 hex into BL, 10110011 01000011
ADD AL,BL ; copy of contents of register BL is added to register AL;
00000010 11000011
AL=43+37=7AH  BL=43H

	LOCATION
	CONTENTS

	17020
	10110000

	17021
	00110111

	17022
	10110011

	17023
	01000011

	17024
	00000010

	17025
	11000011

	17026
	Next part of opcode to execute


B
Computer Components
1. Micro

a. History

http://www.intel.com/pressroom/kits/quickreffam.htm
Dual core http://www.intel.com/products/processor/core2duo/index.htm?cid=cim:ggl|c2d_us_processor|k6CF7|s
b. Structure

Memory -> Bus Interface Unit -> Instruction Queue -> Decoder 

General Registers (Including Program Counter)

ALU

And (·) truth table = 0 and 0 = 0 , 1·0=0, 1·1=1

Or (+) truth table= 0 or 0=0, 1+0=1, 1+1=1

Exclusive or (() truth table=  0 ( 0=0, 0 ( 1=1, 1 ( 1=0

Flags

Sign

Compare >, <, or =

Zero

Carry

Parity

c. Instruction Cycle

Clock (My computer is faster than yours)

Memory Access

Decode

Execute

Data Access

Result Store

d. Pipelining

http://cs.stanford.edu/people/eroberts/courses/soco/projects/risc/pipelining
e. Threads

A thread is an ordered sequence of instructions

Multithreading is handling multiple streams at a time via executing multiple instruction streams simultaneously or through multiple cores.
f. Instruction set type

Complex Instruction Set (CISC)-Using hardware able to do in one instruction complex functions

Reduced Instruction Set (RISC)-Breaks up function into a series of simple steps.  Has advantage of simpler hardware implementation and lends itself to better pipelining.  Today, the Intel x86 is arguable the only chip which retains CISC architecture.

http://cs.stanford.edu/people/eroberts/courses/soco/projects/risc/risccisc/
g. Interfaces

Address (8 to 64 bits)

Data (8 to 128 bits)

Control (Read, Write. Input, Output ….)

2. Storage

a. Cache (levels 1, 2, 3)

b. Ram (volatile)

Physical Memory Limits: Windows 7 

The following table specifies the limits on physical memory for Windows 7.

	Version
	Limit in 32-bit Windows
	Limit in 64-bit Windows

	Windows 7 Ultimate
	4 GB
	192 GB

	Windows 7 Enterprise
	4 GB
	192 GB

	Windows 7 Professional
	4 GB
	192 GB

	Windows 7 Home Premium
	4 GB
	16 GB

	Windows 7 Home Basic
	4 GB
	8 GB

	Windows 7 Starter
	2 GB
	2 GB


Windows 7 comes in both 32-bit and 64-bit versions. The 32-bit version
supports the same amount as 32-bit Windows XP and Vista.

All 32-bit client versions of Windows (not just Vista/XP/7) have a 4GB
address space (64-bit versions can use much more). That's the
theoretical upper limit beyond which you can not go. 

But you can't use the entire 4GB of address space. Even though you
have a 4GB address space, you can only use *around* 3.1GB of RAM.
's because some of that space is used by hardware and is not
available to the operating system and applications. The amount you can
use varies, depending on what hardware you have installed, but can
range from as little as 2GB to as much as 3.5GB. It's usually around
3.1GB. 

Note that the hardware is using the address *space*, not the actual
RAM itself. If you have a greater amount of RAM, the rest of the RAM
goes unused because there is no address space to map it to. 

How much RAM the 64-bit version supports depends on what edition you
have, as follows:

Starter 2GB, 
Home Basic 8GB,
Home Premium 16GB,
All the rest 192GB

c. Rom (Non volatile) BIOS, Now flash memory

    POST

   Setup Program

   Drivers

   Boot

d. CMOS Ram


   Date. Time


   Setup parameters

e. Virtual Memory

    Swap file (.swp extension)

    http://www.howstuffworks.com/virtual-memory.htm
f. Memory address allocation

User memory 0 to 640K-1

00000016 to 09FFFF16
Video ram memory 640K to 768K-1

0A000016 to 0BFFFF16
Video adapter card software 768K to 800K-1

0C000016 to 0C7FFF16
Other hardware adapter card software 800K to 896K-1

0C800016 to 0DFFFF16
BIOS 896K to 1024K-1

0E000016 to 0FFFFF16
g. Hard drive (non volatile)

1) Low level formatting of platters

Track – outside starts at 1

Sector

Side – 0 and 1

Heads – R/W of platters

Cylinder – same track stacked on top of each other

Capacity = # of bytes /sector (usually 512) x sectors/track x tracks x heads

2) Partition

Can partition a physical drive into multiple logical drives.  Each logical drive is considered as a separate drive with letters such as C, D, E, and so on.  There is a partition table which assigns the one active partition as the boot device when the hard disc is selected.  Partitioning allows for multiple operating systems.  Usually we partition the whole physical device as one logical unit.

3) High level format

Writes a structure on the disk for file management (e.g. to read and write files even when parts are physically separate).

FAT – File allocation table (Older system)

NTFS - NT File System.(used in newer MS operating systems)
HDD vs SSD

HDD

Cost per similar capacity

Capacity

Availability

Limited writes and erasures

SDD

Speed

Durability


Form Factor (Size)


Noise


No Fragmentation
3. The Computer Highway ( Fast is good;  Porches wanted )

a. ISA (Industry Standard Architecture)

b. PCI ( Peripheral Component Interconnect) and Pnp (Plug and Play or Rock and Roll)

c. AGP (Accelerated Graphics Port}

d. PCI Express (Not the Orient)

e. http://www.intel.com/design/chipsets/datashts/29067602.pdf
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4. Input/ Output (I/O)

a. USB (Universal Serial Bus)

b. IDE (Integrated Drive Electronics)

c. Serial

d. Parallel

e. Local Area Network ( Lan ) 

5. Addresses

a. I/O

b. Interrupts (IRQ)

c. Direct Memory Access (DMA)

6. OS

a.  (Microsoft Windows)
Windows 10
Windows 8

Windows 7

Vista

XP

2000

Me

98

95

3.1

1.0

b.  Linux

c. Apple Snow Leopard

7. Monitoring  Software (Microsoft Windows Utilities)

a. Task Manager

b. Tasklist  (Within command prompt)

c. Process Explorer

Link: http://technet.microsoft.com/en-us/sysinternals/bb896653.aspx
Download compressed version which will need to be extracted
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