M206 02 Revision Notes Chapter 48 - Operating Systems, Computer Architecture and Databases


System Software
System Software: Performs the essential tasks that control the hardware.

· Operating System

· Utilities

· Device Drivers System Software
· Programming Languages

Operating System

Operating System: Master controller of all action within the computer. 

· Dictates the software type run on the machine. e.g. Windows Software on Windows OS. 

· OS is essential for all computer types e.g. Micro, Mini, Super and Mainframe.

Operating System Main Functions 

Sits between the application software and the hardware. 

· Provides external services that allow the user to   

· Control security  

· Provides internal services 

· Controlling input/output 

· Allocating system resources
· Managing storage space
· Detecting system failures. 

Operating System: Types 

Run on Desktop home computers) also known as client computers.

· Windows 1.0 2.0 3.0 95 98 ad infinitum. - GUI allows basic home networking.  

· Windows NT/2000 Workstation - GUI as Windows. High performance, single user for high end jobs e.g. video editing, CAD.

· DOS - aka MSDOS/OS2 - Command line Disk Operating System.

· MAC OS - As for Windows 95, 98 etc. but will only run MAC software unless, emulators or other software are used to allow Microsoft programs. Choice of software not as large as Microsoft.

Operating System: Types 

Run servers for centralised storage, communication for LAN and Internet sites.

· Windows NT/2000 Server - Similar to Windows in appearance.

· Novell Netware - Microcomputer networks.

· UNIX - Originally for minicomputer networks. Also available in a variation known as: -

· LINUX - A server for mini and microcomputer networks.



Utilities

Utilities: Augment the OS by adding to the control of allocation and use of hardware resources. Some may be included with the OS: -

· Disk formatting.
· Copy from disk to disk.

Others may be purchased as add-ons.

· Data retrieval from damaged disks.

· Encrypting data.

· Virus protection.

Device Drivers

Device Drivers:  New peripheral devices need software that will drive the peripheral device.

· CD-ROM

· Mouse

· Scanner

· Printer

Runs behind the scenes.

Computer Languages
Operating System Main Functions Computer Programming Languages:   Purchased separately to enable the construction of programs. provides the facilities to translate the program code into machine code to enable the program to run.

Computer Architecture
Computer Architecture:  

· Power - Electrically powered electronic signals.

· Integrated Circuits. Motherboard, RAM, ROM, Expansion cards, CPU, Bus.

· Drives - CD-ROM, Floppy and Hard Disk.

· Wire and ribbon cables.

Computer Architecture
Power:  

· Digital - Digital, discrete electronic signals of 0's and 1's. the on and off pulses of electronic data. Most modern computers are digital.

· Transmitted - via a data bus, electronic pathway/circuit.

· Analogue - Continuously varying data




Computer Architecture
RAM: Random Access Memory 

· Charged capacitors are on, discharged off.

· Capacitor bank of 8 bits or 1 byte.

· Input data held in RAM until instructed to be moved. (saved to hard/floppy drive, printed etc.)

· RAM is volatile. Unsaved data lost on loss of power.

· RAM also holds OS instructions that are loaded on turning the computer on.

Computer Architecture
RAM: Random Access Memory 

· Measured in Megabytes (MB).

· Can be added on.

· Speed - up to 8 nanoseconds. 

· DIMM (Dual In-Line Memory Module)

If RAM becomes full, data can be moved into the Hard Disk space. The computer will simulate RAM on the Hard Disk as Virtual Memory. This virtual memory is also volatile. The data may be there after a re-boot but the instructions in RAM proper, to access the data, will have been lost on power down.

Computer Architecture
ROM: Read Only Memory 

· One or more chips that help prepare data for processing.

· Instructions and data in ROM are permanent.

· ROM contains ROM BIOS (basic input/output system). Instructions for the CPU about accessing and loading OS to RAM.

Computer Architecture
CMOS memory: Complementary Metal Oxide Semi-conductor 

· Holds the boot data.

· Requires battery power from a battery integrated into motherboard.

· Housed within the ROM BIOS chip carrier.

· MY laptop needs a new CMOS battery. Until I change it I have to reboot with a Start Up floppy.

Computer Architecture
CPU: Central Processing Unit 

· Circuitry that executes instructions to process data.

· Retrieves instructions and data from RAM.

· Processes data as per instructions.

· Sends results from processed data back to RAM

Consists of: -

· ALU Arithmetic Logic Unit

· Control Unit.

Computer Architecture
CPU - ALU Arithmetic Logic Unit:
The Arithmetic Logic Unit (ALU) provides for arithmetical functions and logical comparisons. The ALU holds data being processed in registers and passes the results to the accumulator for further processing or onward transmission to RAM.

Computer Architecture
CPU - Control Unit.
The Control Unit is in control of ensuring data and instructions are delivered in the correct sequence from the RAM to the ALU. This is achieved using instruction pointers and instruction registers. The Control Unit uses the instructions to tell the ALU what function it has to perform on the data delivered from RAM.

Computer Architecture
CPU - Instructions.
· CISC - Complex Instruction Set Computer.

· RISC - Reduced Instruction Set Computer. Faster than complex.

· Hybrid of the two may be most efficient.

Computer Architecture
· Clock Rate - System clock emits pulses at a frequency that sets data transmission speed. (Mhz or even Ghz)

· Word size - The number of bits a CPU can process combined with the number of data lines in the bus.

· Cache - High speed memory giving CPU rapid access to data .

· Pipelining - Speeds up processing whereby the CPU beginning execution of the next instruction before finishing present instruction.
· Parallel Processing - Executes more than one instruction through the use of multiple CPUs.
Computer Architecture
Input/Output (I/O)
Collects data for the CPU and then transports the results to display, print or storage device. The I/O path includes: -

· Expansion bus - A segment of the data bus on the mother board.

· Expansion slot - Extends the expansion bus to an expansion card.

· Expansion card - Graphics, Modem, Sound. Contains a port.

· Port - Serial, USB, SCSI, Parallel, VGA.  Houses a cable to connect a peripheral device.

Database
· Field- Smallest unit of data. Each field has a field name. Variable or fixed length.

· Data type - Numeric (real numbers, decimal, integers), Character (used for numbers also e.g. ID numbers), Logical (True/False)

· Flat File - Single record type.

· Database - Combines flat files into one database.

Database
· Database record is an entity structured into fields.

· Relationship is an association between entities.

· Relationships can be 1…1, 1…many or many…many.

Database Models
· Hierarchical - record type is a node in a hierarchical root structure. Parent has many children. Child has only one parent.

· Network - related record types are a set. Set contains owner and members. Only has 1…many relationships.

· Relational - Consists of a collection of tables. Record/row is a tuple. Columns are attributes. Most common as it offers greater flexibility in defining relationships.

· Object Oriented - Alternative to previous three model types. Using objects with attributes manipulated by methods.

Database Management Software
· Custom - Built for the purpose of managing any type of database model.

· File Management Software - can be purchased but limited to single flat files and unable to define relationships.

· Database Management Systems - application software managing data in more than one file and able to define relationships.
















