Computer FEundamentals

THE WORD "COMPUTER" COMES FROM
‘COMPUTE" WHICH MEANS TO CALCULATE.

NOW-A-DAYS; 80% OF WORK DONE BY COMPUTER
IS OF NON-MATHEMATICAL NATURE:

A COMPUTER CAN STORE, PROCESS' &
RETRIEVE DATA ASTAND WHEN DESIRED:.



CHARACIERISIICS OF COMPUIERS

SPEED

A POWEREFUL ONE CAN PERFORM

MILLIONS OF ARITHMETIC OPERATIONS
PER SECOND:.

ACCURACY

A 100% ACCURATE MACHINE INCAPABLE
OF MAKING MISTAKES ON'ITS OWN.

DILIGENCE

FREE FROM MONOTONY, TIREDNESS,
LACK OF CONCENTRATION etc:



VERSATILITY:

CAPABLE TO PERFORM ALMOST ANY' TASK BY
CONVERTING'INTO SERIES OF LOGICAL STEPS.

REMEMBERING POWER

HUMAN REMEMBERS TMPORTANT THINGS'AND
FORGETS UNIMPORTANT ONES;, BUT COMPUTERS
CAN KEEP ANY KIND OF INFORMATION'AS LONG
AS DESIRED BY USER.

UNINTELLIGENT

HAS'NO 1. Q- OF I'l'S OWN, HENCE CANNOI TAKE
DECISIONS'BY IISELF:



COMPUTER ORGANIZATION

ALL COMPUTER SYSITEM PERFORM EIVE BASIC
OPERATIONS —

INPUTITING

PROCESS OF ENTERING DATA AND
INSTRUCTIONS INTO THE SYSTEM

STORING

SAVING DATA & INSTRUCTIONS SO THAI THEY
ARE AVAILABLE FOR PROCESSING



PROCESSING

PERFORMING ARTTHMETICTAND LOGICAL
OPERATIONS ON'DATA'TO GEI INFORMAITION

OUTPUIITING

PROCESS OF PRODUCING USEFUL
INFORMATION FOR USER e.g. A PRINTED
ACCOUNIS'REPORT

CONTROLLING

DIRECTINGHIHE MANNERSCSEQUENCE TN
WHICHALL T HE OPERATIONS ARE PEREORMED



ARTITHMETIC LOGIC UNI

PLACE WHERE'TACITUAL EXECUTION OF
INSTRUCTION/ TAKES PLACE

ALL CALCULATIONS ARE PERFORMED); &
ALL DECISIONS/COMPARISONS ARE
MADE IN'ALU

DATA & INSTRUCTION, STORED IN
PRIMARY MEMORY PRIOR 10O
PROCESSING, ARE' TRANSFERRED AS
AND'WHENNEEDED TO'ALUWHERE
PROCESSING ISIDONE



INTERMEDIATE RESULTISTARE'STOREDIIN
PRIMARY MEMORY UNITLENEEDED AGATN

ALU IS'DESIGNED TO'PERFORM FOUR BASIC
ARITHMETIC'OPERATIONS NAMELY

ADD;, SUBTRACI, MULTIPLY AND DIVIDE
St 2 LOGICAL OPERATIONS —

MOVE & COMPARE



CONTIROL UNI,

HOW DOES THE'INPUI DEVICE KNOW IIHAT LI
IS TIME 10 EEED DATA INTO'MEMORY 2

HOW DOES THE ALU KNOW WHAT SHOULD BE
DONE WITH DATA RECEIVED ?

HOW IS TT THAT ONLY THE FINAL RESULTS ARE
SENT TO OUTPUIT DEVICES 2

ALL THIS'IS'POSSIBLE BECAUSE OF THE
CONTROL UNIIFOE COMPUIER:



BY'SELECIING & INTERPRETING THE
EXECUTIONOF PROGRAM INSTRUCHIONS; 11T
ISTABLE TO'MAINTAIN ORDER AND DIRECIH THE
OPERATIONOF THE ENTIRE SYSTEM

I'TTACTS' AS A CENTRAL NERVOUS SYSTEM AND
MANAGES THE ENTIRE SYSTEM

IT OBTAINSIINSTRUCTIONS FROMITHE
PROGRAM STORED, INTERPREIS THEM AND
ISSUES SIGNALS THAT CAUSE OTHER UNITS OF
SYSTEMIO EXECUTE TTHEM



CENTRAL PROCESSING UNII (CPU)

THE CONTROL UNIT AND ARITHMETIC
LOGIC UNIT OF A SYSTEM ARE JOINTLY
KNOWNIAS CENTRAL PROCESSING UNII,
OR CPU

THE CPU'IS THE BRAINIOF THE SYSTEM.

ALL MAJOR CALCULATIONS &
COMPARISONS ARE'PEREORMED
INSIDE THE CPU



THE SYSTEM CONCEPI,

A SYSTEM'IS'/A GROUP OF INTEGRATED PARITS
THAT HAVE THE COMMON PURPOSE OF
ACHIEVING SOME OBJECTIVES, 3S'MAJOR
CHARACTERISTICS OF A SYSTEM ARE —

A SYSTEM HAS MORE THAN ONE ELEMENI

ALL THE ELEMENTS ARE LOGICALLY RELATED

ALL ELEMENIS ARE CONTROLLED IN SUCH A
WAY IIHAT THE SYSTEM GOAL IS ACHIEVED



A COMPUITER ISTA SYSTEMIAS IT' IS MADE
UP OF INTEGRATED COMPONENTS (1/0
DEVICES, MEMORY, CPU) THAT WORK
TOGETHER TO' PERFORMITHE STEPS'IN
PROGRAM EXECUTION



RANDOMIACCESS MEMORY.(_RAM)

PRIMARY STORAGE IS ALSO'REFERRED 10 AS
RANDOMIACCESS MEMORY (RAM)

INFORMATION STORED'IN RAMIGEIS LOSI AS
SOON'AS POWER'IS OFF

I IS POSSIBLE TO'RANDOMLY SELECI & USE
ANY LOCATION OF THISTMEMORY 1O DIRECILY
STORE & RETRIEVE DATA & INSTRUCTIONS

ALSO' REEERRED TO AS READ /' WRITE MEMORY
AS INEORMATION CAN'BE "READ" EFEROMIA'RAM
CHIP & CANALSOBE- WRITNTENSINTONA



READ ONLY MEMORY (TROM)

CONSISIS OF PERMANENTLY STORED
INEORMATION'INA'PROGRAM KNOWN
AS BOOISTRAP LOADER PROGRAM

SUPPLIED BY SYSTEM MANUFACITIURER
AT THE TIME OF PURCHASING THE
SYSTEM

INFORMATION ON'ROM CANONLY BE
READ & NOI POSSIBLE 10 WRITE
INFORMATIOIN



CACHE MEMORY

ALSO TERMED'AS HIGH-SPEED BUEEER:

EMPLOY AN EXTREMELY EASI;, SMALL
MEMORY BETWEEN CPU8& MAINTMEMORY

A HIDDEN MEMORY & NOT'ADDRESSABLE BY
THE USER

VERY EXPENSIVE'AS COMPARED 10 MAIN
MEMORY, HENCE SIZE IS\VERY SMALL



COMPUILER SOETIWARE

COMPUITER CANNOT DO ANYTHING ON
ITS OWN

IT IS NECESSARY TO SPECIFY A
SEQUENCE OF INSTRUCTIONS

SUCH'A SEQUENCE WRITTEN IN ANY
COMPUITER UNDERSTANDABLE
LANGUAGE IS CALLED = COMPUTER
PROGRAM=



A PROGRAM'CONTROLS THE ACTIVIIY OF
PROCESSING BY COMPUTER

TERM| " SOFTWARE * REFERS TO THE SET
OF COMPUIER PROGRAMS, PROCEDURES
St ASSOCTATED DOCUMENTS

(FLOWCHARTS, MANUALS etc: )



REEATIONSHIPWITH HARDWARE 8 SOEIWARE

HARDWARE' & SOFITWARE MUST WORK TOGETHER TO
PRODUCE RESULTS

BOTH ARE COMPLIMENTARY TO EACH OTHER

SOFTWARE SHOULD BE LOADED INTO HARDWARE
BEFORE START OF PROCESSING

SOFTWARE PRODUCTION IS EXPENSIVE, DIEFICULI" &
A CONTINUING EXPENSE WHEREAS HARDWARE IS'A
ONE-TIME EXPENSE

DIFEERENI SOEIWARE CAN BE LOADED 8 EXECUITED
ON'SAME HARDWARE



SOEIWARE TIYPES

APPLICATION SOEIWARE
ALSO KNOWNAS APPLICATION PACKAGE

A SEI'OF ONE OR"MORE PROGRAMSIDESIGNED
1O CARRY OUI OPERATIONS FOR A SPECIEFIED
APPLICATION" eg’ PAYROLL

PERSONS INVOLVED IN DEVELOPMENT OF

SUCH PACKAGES ARE KNOWNAS APPLICATION
PROGRAMMERS



SYSTEMSISOEIWARE
ALSO KNOWNIAS SYSITEMS PACKAGE

SEI OF ONE OR MORE PROGRAMS AIMEDITO
CONTROL THE OPERATIONS OF A SYSIEM

THESE DO NOIT SOLVE SPECIFIC PROBLEMS

GENERAL PROGRAMS WRITIEN TO ASSISI|
USERS IN USE OF SYSTEM BY PERFORMING
TASKS viZz OPERATION CONTROL, DATA
MOVEMENI" 8¢ PROGRAMIEXECUIION



COMPUIER PROGRAM

ANY PROBLEMI CAN BE SOLVED BY
DEFINING THE LOGICAL SOLVING STEPS

SOLUITION HAS 10 BE CONCEIVED
INDIVIDUALLY

THERE COULD BE MANY POSSIBLE
LOGICAL SOLUIIONS 1O’A' PROBLEM



SAME PRINCIPLE APPLIES 10
PROGRAMMING IN COMPUIER

PROGRAMMER SHOULD WRITE EACH &
EVERY STEP CLEARLY. & IN PROPER
SEQUENCE

PROBLEM HAS 1O BE UNDERSTOOD
CLEARLY BEEORE PLANNING SOLUIION



ALGORITHM

ALGORITHM REPRESENTS'LOGIC OF PROCESSING

SEQUENCE OF INSTRUCTIONS DESIGNED' IN ' SUCH'A
WAY THAT IF THE INSTRUCTIONS ARE EXECUTED IN
SPECIFIED SEQUENCE, SOLUTION OF DESIRED RESULT,
WILL BE OBTAINED

INSTRUCTIONSIMUSI BE PRECISE & UNAMBIGUOUS

RESULT SHOULD BE OBTAINED AETER A" FINITE NO: OF
STEPS

ALGORITHM SHOULD TERMINATE AEIER RESULIIS
OBTAINED



eg WRITE & POSI A LETITER

STEP 1 - TAKE PAPER & WRITE DOWN THE
LETTER

STEP 2 - PUT LETTER IN ENVELOPE & PASTE IT
STEP. 3/- GO'TO'POSI OFFICE & WEIGH LETTER

STEP 4 -~ 1EF'WEIGHII MORE THAN10'gm’ STICK
RS 5 TICKET IF NOT STICK Rs 3
TICKET

STEP: 5'=POSI THE ENVELOPE



COMPUITER EANGUAGES

AETER PROGRAM ANALYSIS PHASE, NEXT
STEP IS'TO WRITE PROGRAMS

PROCESS OF WRITING PROGRAMS FOR
AN'ANALYSED PROBLEM IS CALLED
"‘CODING™

VARIOUS LANGUAGES ARE USED 10
WRITE COMPUIER' PROGRAMS



ANALOGY

A LANGUAGE IS A SYSITEM OF
COMMUNICATION TO EXCHANGE IDEAS

SIMILARLY, COMPUTER LANGUAGE IS A
MEAN TO COMMUNICATE BETWEEN
PEOPLE & COMPUTER

A PROGRAMMER TELLS AICOMPUIER
WHAT 1O DO'WITH HELP OE A LANGUAGE



CLASSIEICATION

PROGRAMMING LANGUAGES HAVE
PROGRESSED ITHROUGHOUT THE YEARS,
FOR USING BINARY DIGITS 1O ENGLISH
LIKE'WORDS

HOWEVER, ALL COMPUTER LANGUAGES CAN
BE CLASSIEIED INTO 3/ BROAD CATEGORIES

MACHINE
ASSEMBLY

HIGH=LEVEL



MACHINELEANGUAGE

ONLY LANGUAGE'A' COMPUITER CAN
UNDERSTAND DIRECITLY

COMPRISES OF BINARY DIGITS 0 & 1

COMPUITER RECOGNIZES I'lf & CONVERITS I
INTO EQUIVALENT ELECTRICAL SIGNALS

TYPICAL OPERATIONS INVOLVE READING,
ADDING, SUBITRACIING, WRITING EIC



ADVANTAGES

PROGRAMS WRINTTEN IN MACHINE CODE
ARE EXECUTED VERY FAST

INSTRUCITIONS ARE DIRECTLY
UNDERSTOOD BY CPU

DISADVANTAGES

MACHINE DEPENDENCY AS'INTERNAL
DESIGN OF EVERY COMPUITER IS
DIEFERENI



ASSEMBLEY EANGUAGE

OPERATIONCODES WERE REPLACED BY
SYMBOLS — MNEMONICS

MNEMONICS OR MEMORY AILD IS A MENTAL
TRICK USED 1O HELP. REMEMBER

MNEMONICS COMES IN VARIOUS SHAPES' &
SIZES

EG - SUBTRACI IS 1111 INBINARY OR 15
IN DECIMAL BUIF WORD *SUB 1S EASY ' TO
REMEMBER



ALL COMPUITERS CAN HANDLELETTERS
&¢ NUMBERS

THEY CAN BE TAUGHI TO RECOGNIZE
COMBINATIONS OF THEM

EG - SUBSTITUTE ® 14" EVERY TIME SEE
THE SYMBOL ® ADD * ETC

NOW A'PROGRAM CAN BE WRITTEN
USING SUCH SYMBOLS



TRANSLATION'OE SYMBOLSIS
REQUIRED 1O CONVERT THE'SYMBOLS
INTO MACHINE LANGUAGE

TRANSLATOR PROGRAM IS CALLED AN
~ASSEMBLER™

IT' IS A SYSTEM PROGRAMISUPPLIED BY
MANUFACTURER

PROGRAM WRITTEN IN ASSEMBLY IS
CALLED * SOURCE PROGRAM: & ONCE
I IS TRANSLEATEDIINTO MACHINE IT IS
KNOWN AS| = OBJECH PROGRAM



ASSEMBLY MACHINE
LANGUAGE INPUT ASSEMBLER OUTPUT LANGUAGE
PROGRAM PROGRAM

( SOURCE PROGRAM | ONE - TO - ONE (OBJECT PROGRAM}

CORRESPONDENCE

EXAMPLE

MNEMONIC 0P CODE MEANING

ADD 14 ADD TO CONTENTS OF A REGISTER

sUB |5 SUBTRACT FROM CONTENTS OF A REGISTER
STA 0 STORE A REGISTER

ADDRESSES OF SYMBOLS ARE STORED FOR CONVENIENCE

MEMORY LOCATION CONTENTS
MNEMONICS ADDRESS
(000 ADD 1000
(001 sLIB | 001
(002 STA 1002




ADVANTAGES

EASIER TO'UNDERSTAND! & USE THE MACHINE
EASY TO LOCATE & CORRECI ERRORS

EASY 10 MODIEY

NO'NEED TO'REMEMBER ADDRESSES

AS THERE IS ONE-TO-ONE CORRESPONDENCE,
THE EEEICIENCY OF MACHINE LANGUAGE IS
ALSO THERE



LIMITATIONS

MACHINE DEPENDENT

HARDWARE KNOWLEDGE REQUIRED

MACHINE LEVEL CODING AS ASSEMBLER
INSTRUCTIONS REQUIRED

BEING MACHINE DEPENDENT, BOTH
MACHINE & ASSEMBLY LANGUAGES ARE
REEERRED AS LL.OW - LEVEL LANGUAGES)



HIGH = TEVELTANGUAGE

MACHINE S ASSEMBLY LANGUAGE REQUIRES
A DEEP KNOWLEDGE OF INTERNAL MACHINE
STRUCITURE

HIGH-LEVEL LANGUAGES ARE PROBLEM
ORIENTED RATHER' THAN'MACHINE

THEY USE ENGLISH LIKE WORDS| &
MATHEMATICAL SYMBOLS

HENCE'PROGRAMMER CAN' CONCENTRATE ON
PROGRAMILOGIC BEIER



ANHLLEISTA'SYMBOLIC LANGUAGE WITH
MACRO/INSTRUCTIONS

EVERY INSTRUCTION IN HLL IS
TRANSLATED INFMACHINE CODE

DEPENDING ON THEIR SPECIFIC
DEALING WITH PARTICULAR PROBLEM
LIKE BUSINESS, MATHEMATICAL, HLL
ARE KNOWNBY THA'T NAME

HLL INSTRUCIIONS ARE TRANSLATED IN
MACHINE CODE BY A TRANSLATOR
PROGRAM CALLED * COMPILER™



COMPILCER

A'PROGRAM WRITTENIN HIGH LEVEL
LANGUAGE IS A SOURCE PROGRAM

COMPILER CONVERITS ITI INTO'MACHINE CODE
AS OBJECI PROGRAM

COMPILERS ARE LANGUAGE SPECIFIC & NOI;
GENERAL

COMPILERS ARE LARGE PROGRAMS WHICH
RESIDE PERMANENTLY ON SECONDARY:
STORAGE



INTERPRETER

ANOTHER TYPE OF TRANSLATOR WHICH
CONVERTS ONE INSTRUCITION AT A TIME
SCIMMEDIATELY EXECUTES I

NO'OBJECIT CODE'IS PREPARED &
HENCE EVERY TIME TRANSLATION IS
REQUIRED 1O EXECUITE THE PROGRAM

RESPONSE IS FAST 1O CHANGES IN
SOURCE PROGRAM



INTERPRETERS ARE EASY 10O WRITE &
REQUIRE LESS MEMORY

TIME CONSUMING AS'EACH
INSTRUCTION MUST BE TRANSLATED
EVERY TIME

ASSEMBLERS, COMPILERS' &
INTERPRETERSARE SYSTEM SOFITWARE,
ALSO REFERRED AS, "LANGUAGE
PROCESSORS AS THEY PROCESS A
LANGUAGE



CONCLUSION
ANHLLE SHOULD POSSESS BASIC CHARACTERISTICS —

RELATIVELY INDEPENDENT OF A GIVEN COMPUTER
SYSITEM

EACH STATEMENT'SHOULD BE MACRO INSTRUCTION

SHOULD USE NATURAL WORDS' & SYMBOLS TO'WRITE
PROGRAMS

LANGUAGE SHOULD BE INDEPENDENT OF MACHINE
LANGUAGE INSTRUCTIONS

SHOULD NOIFBE EXPERITMENTALININATURE & EXISH)
ON'MORE THANONE COMPUITER SYSIEM



ADVANTAGES

MACHINE INDEPENDENCE

EASY 1O LEARN" & USE

FEW ERRORS' POSSIBLE

LOWER PROGRAM PREPARATION COSI;

BETTER DOCUMENTATION

EASIEYSMAINTAINABLE



LIMITATIONS

LOWER EFFICIENCY

TAKES MORE TIME TO EXECUITE

LACK OF FLEXIBILITY

AUTOMATIC, HENCE NOT UNDER
PROGRAMMERSICONIROL



SOMEHIGH LEVELFTANGUAGUES

EORTRAN =" EORmMula’ IRANsiation DEVELOPED BY:1BM

COBOL - COmmon Business Oriented Language
DEVELOPED BY CODASYL & ANSI

BASIC - Beginners All - purpoese Symbolic Instruction Code
DEVELOPED BY PROEJOHN/KEMENY & IIHOMAS
KURTZ, USA

PASCAL - NAMED AETER'ERENCH MATHEMATICIAN BLAISE
PASCAL, DEVELOPED AT SWITZERLAND FOR
STRUCTURED PROGRAMMING CONCEPTS

PL/ 1 - PROGRAMMING LANGUAGE ONE BY 1BM, A GENERAL
PURPOSE LANGUAGE



OPERATINGSYSTEMS

AN OS'IS AN INTEGRATED SEI’ OF
PROGRAMS USED 10 MANAGE VARIOUS
RESOURCES & OVERALL OPERATIONS OF
A SYSTEM

PRIME AIM'IS 10 IMPROVE
PERFORMANCE & EFFICIENCY OF A
SYSTEM & FACILITY & EASE WIITH
WHICH 1T CAN BE ' USED

I MAKE THE'SYSTEM USER FRIENDLY
WITH NECESSARY INTERFACE



IHE OSTHASHOBE PRESENIFINSIHE-MEMORY:
OF SYSIEM

OUl OF COMPLETE OS;, ONE CONTROL
PROGRAM RESIDE IN MAIN'MEMORY OF
SYSTEM'KNOWN AS" RESIDENT PROGRAM!/
ROUTINE

OTHER PROGRAMS ARE STORED' ON DISK® &
CALLED TRANSIENT PROGRAM / ROUTINES

THESEINCLUDE UTILEITY PROGRAMS,
COMPILERS}, ASSEMBLERS EIC



CONTROL PROGRAMIIRANSEER THESE
PROGRAMS INTO'MAINTMEMORY WHEN
NEEDED

EEFICIENCY OF A OPERATING SYSITEM IS
JUDGED BY TWO MAIN FACTORS -

THROUGHPUT - TOTAL VOLUME OF WORK
PERFORMED BY SYSITEM OVER A PERIOD

TURN AROUND TIME' - RESPONSE IIME
WITH USER REQUESI & RESULT
OBITAINED



EVOLUTION OF OS

FIRST OS WAS DEVELOPED IN'EARLY 50's FOR
IBM 701 SYSTEMS, WAS ELEMENTARY IN
NATURE & NOIrMUCH POWERFUL

JOB-TO/-JOB TRANSITION WAS NOI
AUTOMATIC & SYSIEM TIME WAS'WASITED



" BATCH PROCESSING

AS SERIAL, SEQUENTIAL, OFF
D JOB PROCESSING

USER PREPARES HIS PROGRAM OFF LINE
IT TO CENTRE

OF MANY USER PROGRAMS IS LOADED
& EXECUTED SERIALLY, USEFUL FOR
APPLICATION LIKE PAYROLL, RESULTS ETC



LINESS IN SOME CASES WHERE
O COLLECT DATA INTO

ES L S VALUE OF DATA

EACH JOB WAIT IN LINE AT EACH STEP
K ASES TURNAROUND TIME

@ DIFFICULT TO PROVIDE DESIRED PRIORITY
SCHEDULE



LTIPROGRAMMING

ROCESSING, BATCHED PROGRAMS
ONE AFTER ANOTHER INTO
OR PROCESSING

Y UNTIL I'T COMPLETE EXECUTION &
SOLE OCCUPANT OF MEMORY

THE CPU WILL BE EXCLUSIVELY AVAILABLE TO



SYSTEM'S MOST POWERFUL
RCES, CPU & MEMORY WILL BE
TILIZED

ARE NOT LARGE ENOUGH TO
AREA OR COMPLEX
'ULL CPU TIME

Ji -"l-
JGH TO HAV

/ERCOME THE PROBLEM OF UNDER -

. ATION OF CPU & MEMORY CONCEPT
OF MULTIPROGRAMMING WAS INTRODUCED
IN OS



ULTIPROGRAMMING

RAMMING IS INTERLEAVED
OF TWO OR MORE DIFFERENT &
PROGRAMS BY SAME

VED BY PLACING TWO OR MORE
AMS INTO MEMORY & EXECUTING
ONCURRENTLY

CPU SWITCHES FROM ONE PROGRAM TO
ANOTHER ALMOST INSTANTANEOUSLY



ITS FAST SPEED, CPU CAN
TE TIME TO SEVERAL PROGRAMS
OF REMAINING IDLE

OGRAM IS WAITING FORI/0O
HER CAN UTILIZE CPU TIME

IT IS POSSIBLE SEVERAL USERS TO
A CPU

> ILL BE ABLE TO EXECUTE ONLY ONE
INSTRUCTION AT A TIME, SIMULTANEOUS
- EXECUTION OF MORE THAN ONE PROGRAM
WITH A SINGLE CPU IS IMPOSSIBLE



S OF MULTIPROGRAMMING SYSTEMS

GRAMMING HAS TWO MAIN
S - INCREASED THROUGHPUT &

= BUT INCORPORATION OF MULTIPROGRAMMING
IN OS COMPLICATES MATTERS



{ARDWARE & SOFTWARE FEATURES
IRED -

128 K OR MORE WITH HARD DISK

./

ROTECTION - TO SECURE PROGRAMS
ACH OTHER

OGRAM STATUS PREVENTION - WHEN ONE
ROGRAM IS SUSPENDED & OTHER TAKES OVER

PROPER JOB MIX OF 1/O-BOUND & CPU-BOUND JOBS



MULTIPROCESSING

CTED COMPUTERS WITH TWO OR
DENT CPUs THAT HAVE
TANEOUSLY EXECUTE

JCTIONS FROM DIFFERENT &
ENDENT PROGRAMS CAN BE PROCESSED
E TIME BY DIFFERENT CPUs

= ALTERNATIVELY CPUs MAY EXECUTE
DIFFERENT INSTRUCTIONS FROM SAME
PROGRAM SIMULTANEOUSLY



. .
E ARE INFINITE NO. OF POSSIBLE
ROCESSING SYSTEMS

ALL CPUs CAN BE LINKED
PERFORM MAJOR PROCESSING

E OF THE CPU BREAKS DOWN, OTHER
WILL TAKE OVER ITS JOB

CAN ALSO BE CONNECTED INTO

E RATE COMPUTER NETWORKS

)

= IN SOME SYSTEMS, EACH CPU MAY PERFORM
ONLY SPECIFIC APPLICATIONS eg - ONE
PROCESS ONLY ON-LINE JOBS WHILE OTHER
ONLY BATCH JOBS




\DVANTAGES

PERFORMANCE BY ALLOWING



LIMITATIONS

HISTICATED O.S5. IS REQUIRED TO
LANCE & COORDINATE THE
& PROCESSING ACTIVITIES OF

E MAIN MEMORY IS REQUIRED FOR
MODATING OS & PROGRAMS

SIVE, IN ADDITION TO INITIAL HIGH
CHARGES, REGULAR OPERATION &
MAINTENANCE IS ALSO A COSTLY AFFAIR



TIME SHARING

ING SYSTEM WITH A NO. OF

T, RELATIVELY LOW SPEED, ON-
NEOUSLY USABLE STATIONS,
DIRECT ACCESS TO CPU

CATION OF COMPUTER RESOURCES IN A
DEPENDENT FASHION TO SEVERAL
RAMS SIMULTANEOUSLY

\_ PROVIDE A LARGE NUMBER OF USERS DIRECT
- ACCESS TO CPU



RMINALS ARE CONNECTED TO

. IS DIVIDED ONG USERS ON SCHEDULE
& NOT ON PRIORITY BASIS

SERS ALLOTTED A BRIEF SHARE OF CPU
TURN

S' THIS SHORT PERIOD OF TIME IS KNOWN AS
TIME SLICE °, * TIME SLOT “ OR* QUANTUM *

= TYPICALLY IS ORDER OF 10 - 20 MILLISECONDS



: e
_AUSE OF HIGH CPU SPEED EACH USER HAS
ION THAT CPU IS DEDICATED TO

ANT ALL USERS USING A
5 SYSTEM WILL FALL IN ONE OF
NG THREE STATUS GROUP

OLLO
E - USERS PROGRAM CURRENTLY HAS
[TROL OF CPU

- @ READY - USERS PROGRAM IS READY BUT
-~ WAITING FOR ITS TURN OF CPU TIME

m WAIT - USER HAS MADE NO REQUEST FOR
EXECUTION OR WAITING FOR SAME 1/0
OPERATION



\DVANTAGES
E CPU TIME

G FACILITY TO SMALL

S ADVANTAGES OF QUICK RESPONSE
THE OUTPUT OF PAPER REPORTS

VOIDS DUPLICATION OF SOFTWARE



ADVANTAGES

F USER USING SYSTEM



A COMMUNICATION

ACT WITH MAIN SYSTEM
EMOTE TERMINAL WITH DATA
N FACILITIES

NG FROM USER TO USER &
G PROGRAMS IN & OUT TAKES UP

= AMOUNT OF CPU TIME & IT SHOULD BE
MINIMIZED TO REDUCE RESPONSE TIME



ON - LINE PROCESSING

ACTION DATA TO BE FED

ST & THEN SORT AS
OF SEQUENTIAL PROCESSING

DAT: N BE KEYED IN THRU KEYBOARD OR
ANY OTHER DATA COLLECTION METHOD



ATA BY CPU IS QUICK & DIRECT

A USER CAN BE RESPONDED
TIAL SEARCH

ARING SYST IS A TYPICAL
OF ON-LINE PROCESSING



AL TIME PROCESSING

ATIONS REQUIRES AN
ONSE FROM SYSTEM

RETICALLY, THERE SHOULD BE NO TIME
ITH REQUEST & RESPONSE

PRACTICALLY THIS MEANS THE RESPONSE
TIME SHOULD BE AS MINIMUM AS POSSIBLE



ATHER FORECASTING, NUCLEAR
HEMICAL PROCESSING ETC

DIATE INPUT TRANSACTION
S

ARLY & SOPHISTICATED COMMERCIAL
IME SYSTEM WAS

THE AMERICAN AIRLINES SABRE
ESERVATION SYSTEM



wT-—

VIRTUAL STORAGE

HY OF TWO MEMORY SYSTEMS - ONE
OW SPEED & LARGE CAPACITY &
ST, SMALL CAPACITY & HIGH

S MANAGES THE TWO IN SUCH A WAY THAT
EELS HE HAS ACCESS TO A SINGLE, LARGE,
TLY ACCESSIBLE & FAST MAIN MEMORY

WS USER NOT TO WORRY ABOUT MEMORY
- SIZE LIMITATION

m IT ALSO PERMITS SHARING OF MEMORY AMONG
SEVERAL USERS IN CASE OF MULTIPROCESSING
& MULTIPROGRAMMING



wT-—
’LEMENT VIRTUAL MEMORY SYSTEM,
MORY IS DIVIDED INTO FIXED SIZE
S AREAS CALLED ‘PAGE FRAMES’

AMS RESIDING ON ON-LINK
ARE ALSO DIVIDED INTO PIECES OF SAME
CALLED ‘PAGES‘ OR ‘ SEGMENTS’

ONLY THOSE SEGMENTS WILL BE IN
P RY MEMORY THOSE ARE REQUIRED FOR
~ CURRENT PROCESSING

m REMAINING PAGES WILL BE IN “VIRTUAL'
MEMORY



ONTROLLED SOFTWARE

ARE OF A ROUTINE NATURE

NTRO DFTWARE FOR THESE
 REDUCE TIME & EXPENSE OF
NG APPLICATION PROGRAMS FOR

wy v

ROUPED INTO 3 CATEGORIES NAMELY -



N PROGRAMS

PROCESS, TRANSLATES SOURCE
O OBJECT PROGRAMS

PILER ETC

TS FREQUENTLY USED SUBROUTINES

g MATHEMATICAL FUNCTIONS, STATISTICAL
ANALYSIS ETC



GRAMS ARE ROUTINES THAT
DED SERVICES

DEBUGGING, SORT
SFER etc

RT & MERGE



BUSINESSDATATPROCESSINGICONCEPIS

DATA PROCESSING

DATA'IS A COLLECTION OF RAW' EACIS -
UNORGANIZED BUI ORGANIZABLE

ORGANIZED DATA IS'NORMALLY TERMED'AS
INFORMATION

PROCESSING ISTA SERIES OF OPERATIONS
THAT CONVERIT DATA'INTO'INFORMATION

DATA PROCESSING SYSTEMS INCLUDE
RESOURCES AS PEOPLE, PROCEDURES &
DEVICES



DATA STORAGE HIERARCHY

BASIC BUILDING BLOCK OF DATA IS A
CHARACTER ("A-Z, 0-1 etc)

ARE PUT TOGETHER 1O FORM'A DATA
ITEM / ELEMENT' OR FIELD

A FIELD IS'A MEANINGEUL COLLECTION
OF RELATED CHARACITERS

IT IS THE SMALLEST LOGICAL ENTITY
TREATED AS A SINGLE UNLI



A'RECORD'IS A LOGICAL COLLECTIONOF
RELATED FIELDS

A FILE IS A LOGICAL COLLECTION OF
RELATED RECORDS

IT IS CUSTOMARY TO SETUP A MASTER
FILE OF PERMANENT DATA &
TRANSACTIONFILES OF TEMPORARY
DATA

A DATABASE IS A COLLECTION OF
LOGICALLY RELATED MASTER FILES



EILE ORGANIZATIONS

RECORDS ARE'ARRANGED IN EILESITIN
VARIOUS WAYS

ACCESS'OF THEM DEPENDS'ON THE WAY THEY:
ARE'STORED

THAREE COMMONLY USED FILE
ORGANIZATIONSIARE

SEQUENTIAL, INDEXED & DIRECT/RANDOM

SELECTION OF A PARTICULAR FILE
ORGANIZATIONDEPEND ONSHENYPE OF
APPLICATION



EILE" UTTLETITES

CONSISTS OF ROUTINES'WHICH PERFORM
VARIETY OF GENERALISED OPERATIONS ON
DATA EILES' & NORMALLY ARE DATA
INDEPENDENT,

SORTING - USE PRIMARY' & SECONDARY KEY
1O ARRANGE RECORDS

SEARCHING'- SCANNING THE FILE TO FIND A
PARTICULAR" RECORD

MERGING - COMBINING'RECORDS EROM IWO
OR MORE EILES



DATA BASE SYSIEMS

IN'CONVENTIONAL DATA PROCESSING
SYSTEMS, EACH APPLICATION HAS IIS
OWN MASTER EILE ORGANIZED IN
SEQUENITTAL, DIRECI OR INDEXED

EACH FILE WAS PROCESSED VIRTUALLY
INDEPENDENTLY OF OTHER FILES

EACH FILE WOULD NEED ITS SEPARATE
PROGRAMSIEOR'PROCESSING



IHE DATA BASE CONCEPI

A CENTRALIZED' & INTEGRATED SHARED
DATA FILE CONSISTS OF COMPANY DATA

ORGANIZED & STRUCITUREDIIN A
DIFFERENT MANNER' THAN'SEQUENTIAL
FILE

PERMITS ACCESS TO ANY OR ALL DATA
BY ALL APPLICATIONS WITH EASE

DUPLICATION'OF DATA'LS MINIMIZED



SEPARATES DATATEROMFAPPLICATION
PROGRAM & EMPHASIZE THEILIR
INDEPENDENCE

PROVIDES DEFEINITION OF LOGICAL
RELATIONSHIP WITH DATABASE RECORDS

STORED ON DASD

DATA BASE SYSTEMS ARE INSTALLED 8
COORDINATED BY AN INDIVIDUAL CALLED
Data/Base Administrator (DBA) WITH OVERALL
AUTHORITY 1O CONTROL DATA DEFINITIONS
St STANDARDS

DBA LOOKS FOR SECURITY, TRAINING &
MAINTENANCE OF DATABASE



DATA" BASE MANAGEMENI SYSTEMS

COLLECTIONOF PROGRAMS REQUIRED TO STORE &
MANIPULATE DATA FROM A DATABASE IS CALLED A
DBMS

PRINCIPAL COMPONENTS ARE DATA DESCRIPTION &
MANIPULATION MODULES

DATA DESCRIPTION MODULE ANALYZE DATA
REQUIREMENITS OF APPLICATION PROGRAMS &
TRANSEER CONTROL 1O DATA' MANIPULATION
MODULE

DATAT MANIPULATIONSMODULE RETRIEVES TIHE
NEEDED DATA'ELEMENTS'EROM DATA BASE



ATDBMSICAN ORGANIZE, PROCESS' &
PRESENI SELECTED DATA'ELEMENIS

THIS ENABLES USERS 1O SEARCH, PROBE &
QUERY DATA BASE

FREE THE PROGRAMMER 1O WORRY ABOUI;
ORGANIZATION" & LOCATION OF DATA

MOSIT DBMS ARE DESIGNED 1O INTERACT
WITH LANGUAGES'AS COBOL

MANY-DEMSIINCLEUDE SPECTAL, USER=
ERIENDLYS S QUERY LANGUAGES



NETWORKINGE ANDFDATAT COMMUNICATION

COMMUNICATIONISTTHE PROCESS OF DATA
TRANSEER' FROM ONE POINITIO'ANOTHER

BASIC ELEMENIS OF A COMMUNICATION
PROCESS

SENDER'OR SOURCE - WHICH CREATES
MESSAGE

MEDIUM! - WHICH CARRIES THE MESSAGE

SINK OR RECEIVER - WHICH RECEIVES
MESSAGE



IRANSMISSION'MODES

THREE'WAYS OR MODES TO ' TRANSMIT-DATA" -
SIMPLEX

COMMUNICATION CAN TAKE PLACE IN'ONLY ONE
DIRECTION eg PRINTER

DEVICE CONNECTED ARE EITHER SEND-ONLY OR
RECEIVE-ONLY

SUITABLE FOR APPLICATIONS WHERE DATA FLOW'IS
UNIDIRECTIONAL

NORMALLY IN'MOSIT DATA PROCESSING
APPLICATIONS, COMMUNICATION IN'BOIH
DIRECTION IS REQUIREDNO AT LEASI CROSS-CHECK
THE DATA'TTRANSEER



HALE - DUPLEX

CANITRANSMIT DATA'IN' BOTH DIRECTIONS;
BUI ONE Al A TIME

CANALTERNATIVELY RECEIVE & TRANSMIT
DATA

REQUIRE TWO'SET OF WIRE FOR
COMMUNICATION

MOSIT COMMONIIS VOICE COMMUNICATION

ALSO USED 110 CONNECT A TERMINAL WITH A
COMPUIER



FULL ="DUPLEX

HALE - DUPLEX'REQUIRES A "TURN
AROUND® TIME & SPECIAL SWITCHING
CIRCUIT FOR REVERSAL OF DIRECTION
S TIME ISTWASTED

FULL - DUPLEX'ALLOWS FLOW OF
INFORMATION IN BOTH DIRECTIONS
SIMULTANEOUSLY ON' IIHE
TRANSMISSION PATH



NETWORKINOPOLOGIES

NETWORK" IS A'LOGICAL EXTENSION OF DATA
COMMUNICATION SYSITEM

TWO OR MORE COMPUTERS ARE LINKED
TOGETHER TO' STORE DATA & RESOURCES

*TOPOLOGY = REFERS TO WAYS IN WAY
THEY CAN'BE LINKED

I DETERMINES THE DATA PAITHS 10 BE USED
WITH NETWORK STATIONS



MAJORNETWORKICONEIGURATIONSTARE =
STAR

A HOST COMPUTER ATTACHED 1O LOCAL ONES
THRUMULTIPLE COMMUNICATION LINES

LOCAL COMPUITERS ARE NOI LINKED

TOGETHER CAN ONLY COMMUNICATE VIA
HOSI;

ROUTING EUNCIION'IS PEREFORMED BY HOSJ|
BY ESTABLISHING A'LOGICAL PATH



RING

A NO HOSI CONFIGURATION OR EQUAL
COMMUNICATION

NO'CENTRAL HOSIF COMPUIER

EACH NODE HAS SIMPLE
COMMUNICATION CAPABILITIES

NODES RECEIVES DATA, USES IF
RELEVANT, ELSE PASS 11 ON



LAN " AND" WAN

A LOCAL AREA'NETWORK'IS'A DIGITAL
COMMUNICATION SYSTEM CAPABLE OF
INTERCONNECTING LARGE NO: OF
COMPUITERS;, PERIPHERAL & TERMINALS
WITHINA'LIMITED AREA'OF AROUND 1 KM

NORMALLY OPERATES IN'A COMPACI AREA
LIKE OFFICES'OR CAMPUS

CONFIGURATIONICAN BE STAR, RING OR
HYBRID

CHANNELS GENERALLY ARE COAXIAL OR
FIBRE OPTIC CABLES



DIEFERENCES

LANIS RESTRICTIED 1O LIMITED AREA'WHILE
WAN" SPANS'GREAT DISTANCES

COSIT OF DATA TRANSMISSION IS NEGLIGIBLE
INTLANS & VERY HIGH IN" WAN

LAN CONNECIS SYSTEMS, TERMINALS' etc
PHYSICALLY WHILE WAN DO NOI

DATA TRANSMISSION SPEED HIGHER IN"LAIN
THAN IN'WAN

FEW DATA ' TRANSMISSION ERRORS INFEAN
VIS=A=VISTWAIN



Informationyiechnology in Eunctional’Areas of:
Management =-'Basic Information Systems

Financial IS

hese systems involve large amount ofidata concerned
with internal & historical information about finances

In some areas of financial'planning, they provide

futuristics look associated with planning eg budgeting
iIsSswholly futuristic

Supports/financiallmanagers in financing of a ' business
by allocation & control ofifinancial resources eg cash
and security management, capital control budgeting,
financial forecasting and financial planning



Einancial controlidata systems provides different
supervisoryinformation onffinancialistatus, status*
change information to' management; investors, auditors

St govt agencies
Major problems
Determine standards of control
Determine when action is required & what
Obtaining up-to-date information rapidly on/variances

Solution

Automation'speeds up reporting eg/lnvoices
Billing/Preparation



Production’ /s Operations Systems

Concerned about physical fiow of;goods o production
ol goods Or: SerVvices

Covers Production Planning & Control, Inventory
Control & Management, Purchasing, Distribution &
Iransportation

iming of information/is important hence Automation
necessary e.g. Scheduling of Purchasing, Materials
Planning & Operations

Purchasing — Order'economic order quantity, Monitor
buyer performance, Late delivery.

Materials Planning— Plan & Control Parts, Forecast
Euture Materialineeds /' changes

Operations — Identify Work'LLoad, Evaluate Alternatives



Marketing Information'System
Most overiooked butimportantinformation system

Marketing executivesirely'oniintuition ratherthan
analysis for decision

Primarily maintains information about sales, orders,
shipments

What IS required is'a system that glves Information
about pricing, advertisement, product promotion policy,
sales force effort to make better decisions

Feedback from market is a major factor

Hence major featuresirequired from Marketing Info
Systemiisitorassistiniproduct planning; pricing
decisions, advertising; sales'promotion strategies;
forecasting etc



Specific subsystems of:Marketing Information
System -

Sales Management System — To report sales,
categorizediby productline; sales region,
marketing force, promotional classification

Forecasting System - Marketing Information
System use market research information on
present sales to determine sales trends

Product Management System — It gathers and
analyze data as'most important items of;
organisation based on the notion that 80%o of:
profit comes from 20%o of itemsieg Maruti car
model' 800 among company sientire fieet



Informationiis used toraccess growth potential
ofithese products

Identify service problems

Forecast future sales

Determine promotional expenditure
larget future market

Advertising and Promotion System —
Advertisement in print; tv, radio, Sponsoring
events, dealer incentives, exhibition of
products he system assists inimaintenance; of,
cost budgets



Customer'Support System — Documents sales &
Installation activities; tracking follow-up calls;
scheduling training sessions; remind sales
executives to revisit important customers

Eg Inventory Management with: Marketing
Information System

Too little inventory means lost sales 8 costly
rush orders

100 much inventory means carrying costs,
Interest costs, warehousing costs & chances of,
obsolescence



personnellinformation System

Deals with flow of information about people workingiin
organisation plus future personnel needs

Eive basic functions / subsystems of; personnel are —

Recruitment
Placement
Iraining
Compensation
Maintenance

A Human Resource Management System is required to
achieve allithe requirements:



PersonnellAdministrative' Data System (PADS)

Provides data to' carry out the administrative
responsibility ofian employee eqg

Personnel status reporting system — Work
required by management

Personnel action system — Hiring, Transfer, Job
Change

Eringe Benefits Administration System —
Insurance claims, Accident reporting



