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 Fundamentals

 The components of a personal computer 

 The heart of the computer is the central 

processing unit or CPU, which contains 

the logic that controls the calculations 

done by the computer.

 The Bus is a communications device, 

really a connection among various parts 

of the computer
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 Fundamentals

 The components of a personal computer 

 Primary memory of the computer holds 

two kinds of information.

 We have an input-output (I/O) processor, 

which is dedicated to controlling devices 

such as printers

 Read-only memory stores instructions 

used by the computer
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 Fundamentals

 CPU

 The control unit manages the CPU

 The Bus interfaces the cache memory on the chip with random access memory chips (RAM).

 The code cache is a portion of very fast memory on the CPU chip.

 The data cache is also fast memory for keeping small amounts of data for faster access than 
is available from RAM memory chips.

 The instruction location counter always points to the next instruction in a program to be 
executed
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 Fundamentals

 CPU
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 Fundamentals

 CPU

 The instruction decoder determines what each instruction means

 The address generator computes the address in memory for these data.

 The integer unit performs integer arithmetic, and the floating-point unit performs floating-

point arithmetic. 

 The arithmetic and logic unit (ALU) performs logical operations such as comparisons 

between two numbers.
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 Fundamentals
 What makes a chip perform

 Clock speed

 Data path

 Computation

 Memory size

 Floating-point arithmetic

 Number of transistors per chip

 Pipe lined execution
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 Fundamentals

 What Techniques Increase Speed

 Cache memory

 When the computer reads from the disk, the cache memory is filled with the data requested 

and with extra data nearby.

 A pipelined computer breaks down instructions into many small steps like an assembly line. 

Each of these steps or stages is handled by a separate circuit.

 The Pentium chip features two integer execution units, each fed by its own instruction 

pipeline, also called superscalar architecture
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 Fundamentals

 What Techniques Increase Speed

 Many of today' s PC applications depend on graphic features, so manufacturers have turned 

their attention to the video controller and its role in the computer.

 Graphics accelerator cards are video controllers that actually have a processor chip and a 

large amount of memory (say, a megabyte or more) to offload the display task from the CPU
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 Fundamentals

 Input/output

Khatam Institute of higher Education

IT (Information Technology), Session# 5

13

 Fundamentals

 Input/output

 Barcoding

 Bar coding is an extremely popular way of entering data into a computer. We encounter a 

form of bar coding in grocery stores equipped with checkout scanners. These devices use a 

laser to read the universal product code (UPC)

 Other types of bar codes are used extensively in the manufacturing industry. 

 In a highly automated factory, parts are marked with bar codes. The codes direct the flow 

of the part through the factory and may even indicate to a machine what operations to 

perform on it.
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 Fundamentals

 Input/output

 Optical character recognition (OCR)

 An OCR software package reads the image and converts the characters in the image to 

ASCII.

 To recognize letters or characters, the OCR software compares the input with a series of 

stored characters attempting to find the best match.
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 The today’s computers

 The first computers developed were 
mainframes, which are large general-
purpose machines.

 Today this type of machine is likely to 
support a number of terminals and 
personal computers interacting with huge 
databases containing billions of characters 
of data. 

 Mainframe computers are used extensively 
to process transactions and maintain vital 
data for access by various users.
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 The today’s computers

 Today many mainframe applications are called 

"legacy systems." 

 These systems represent a heavy investment; 

they process critical transactions, and they are 

difficult to change. 

 These mainframe systems are capable of 

processing a huge volume of transactions given 

very high speed data channels
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 The today’s computers

 Organizations using mainframe computers 

generally process large amounts of data. 

 The computers may access databases with 

billions of characters of data and control 

networks of hundreds or thousands of 

terminals. 

 The computers need to be able to handle 

extensive telecommunications activities and 

input-output operations.
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 The today’s computers

 Scientists and engineers have computationally 

intensive problems to solve, often involving 

numbers with many digits of significance.

 Examples include the 

 Simulation of airflow over an aircraft, 

 Weather forecasting simulations, 

 Analysis of geological data, and even

 Predictions about the speed of a sailboat 

designed for the Americas Cup competition.
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 The today’s computers

 Supercomputers are among the fastest 

computers today, with speeds measured in 

hundreds of megaflops (a megaflop is the 

execution of 1 million floating-point 

instructions per second) to more than a 

gigaflop ( 1 billion floating-point instructions 

per second).

 Machines have achieved teraflop speeds, 

executing over 1 trillion instructions per 

second.
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 The today’s computers

 Minicomputers evolved as manufacturers increased processing speeds and expanded word sizes 

to 32 bits.

 Companies use this midrange computer for a variety of processing tasks, some of which are 

similar to what a mainframe did a decade ago. 

 Next came the PC or personal computer, which was first designed as an 8-bit computer.

 Workstations use high-performance 32-bit computers for engineering and scientific work. The 

workstation features superior graphics and is often used for design tasks.
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 The today’s computers

 In the client-server model of computing, a user's client PC 

makes requests of a server computer that has data and 

possibly programs on it

 The server is responsible for the database and is likely to 

execute transactions to update and manage it.

 One Compaq server containing four Pentium processors 

has been clocked at 600 transactions per second with 

standard database software compared to 200 transactions 

per second for some midrange computers.

Khatam Institute of higher Education

IT (Information Technology), Session# 5

22



12/16/2014

12

 The today’s computers

 The PDA or personal digital assistant began as super 

calculators able to store a user's calendar and phone 

book. 

 Today these devices often weigh less than a pound and 

some offer handwriting and voice recognition, fax and 

modem communications, and even a pager.

 A sales representative might use a small PDA that has 

information on contracts. A longshoreman uses a PDA that 

has a bar-code reader and scanner to record the location 

of containers. 
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 HW#07

 Simon Marshall Associates

 Study your reference book in page 195. The book talks about the case study of Simon Marshall 

Associates.

 Try to answer the questions in the case study based on our described context in this session

 The Home work should be sent to FValilai@sharif.edu

 Email subject: “HW07:studentnumber”
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 Software is the key

 Hardware takes software to do anything useful with a computer.

 we defined software as the instructions that tell a computer what actions to take

 We generally divide software into two main types: systems software and applications software

 Systems software manages the computer and/or provides a set of standard services to its 

users.

 A second type of systems software is a programming environment. An environment provides 

the programmer with a virtual workspace and access to various libraries.

 Applications software solves an information processing problem in an organization. The 

programs constituting the systems we have seen so far are classified as applications software.
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 Software is the key

 Over the last 50 years, 

the trend in 

programming has been 

to make it easier to give 

instructions to a 

computer.
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 Software is the key

 Higher-level languages make the computer easier to program and extend the use of computers to 
more individuals.

 FORTRAN (FORmula TRANslation) is designed to facilitate the use of computers by scientists 
and engineers and is well suited to solving mathematically oriented problems on the computer.

 BASIC is a language very similar to FORTRAN except that it was designed for time-sharing. You 
can use a variation called Visual Basic to develop applications for Windows 98 on a PC.

 COBOL (common business-oriented language) was developed to facilitate programming for 
business applications.

 Report program generator (RPG) is suitable for business applications. RPG provides fixed 
program logic automatically, and programmers work from special RPG coding forms.
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 Software is the key

 The C language is extremely popular today. This powerful language was developed at Bell 

Laboratories and is used extensively on minicomputers, workstations, and personal computers 

for developing systems.

 Object-oriented programming is a relatively new approach to developing software. 

 The idea is to create objects that are self-contained modules of code. 

 Designers encapsulate a set of data and all valid operations on that data together in an 

object.

 All of the objects in a class inherit the characteristics of that class. A class is an abstract 

concept for a group of related objects
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 Software is the key

 A higher-level language will often be translated into machine language by a program called a 

compiler. 

 It accepts a program called the source program and translates it into machine language 

called the object program.
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 Software is the key

 One of the most important programs today for use on the Internet is a version of C++ called 

Java that was developed by Sun Microsysterns.

 Java is an interpreted program that programmers use to create "applets“ (small programs) to 

be downloaded to client computers connected to the Internet.

 Scripting languages are designed for "gluing" applications together. If adequate components 

exist, scripting languages let the programmer develop applications more quickly than 

conventional languages. 
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 Software is the key

 A number of software vendors have developed languages that they advertise as belonging to 
the "fourth generation.“

 These languages are particularly appealing to users who need to access data on corporate 
computers.

 TABLE FILE SALESDAT

 PRINT NAME AND AMOUNT AND DATE

 BY REGION BY SITE

 IF AMOUNT GT 2000

 ON REGION SKIP - LINE

 END
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 Software is the key

 Package programs are software programs written by a vendor to be sold to multiple 

customers.

 One of the reasons for this proliferation is that the technology has matured. There are 

packages around today in the fourth or fifth (or more) version, improving with each version.

 The other reason packages are gaining in popularity is the requirement to sell personal 

computer packages.
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 Software is the key

 A Web browser is a program that provides a client PC with a graphical interface to the 

Internet.

 This combination of a Web browser and Internet standards makes it possible to create new 

applications such as those found on an Intranet, and to extend existing transactions 

processing systems to millions of users.

 Early web browsers supported only a very simple version of HTML. 

 The rapid development of proprietary web browsers led to the development of non-standard 

dialects of HTML, leading to problems with interoperability. 
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 Software is the key

 In the first generation of computers, and for many second-generation installations, the 

operator of the system had a central role in controlling its use.

 A skilled operator balanced jobs that needed many tape drives with jobs that needed few or no 

drives so that the large tape job could be set up while the other job computed.

 It became clear that the computer itself could be used to help make operations proceed more 

smoothly.

 The operating system is concerned with providing your programs with the resources they need 

to run on the computer.
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 Software is the key

 Early Systems

 Batch Monitor

 Multiprocessing

 On-line Systems

 The Birth of Time-Sharing

 Considering the operation of early time-sharing systems, only one program is executing at a 

time because there is only one CPU. 

 A program executes for a short time until it is interrupted and "swapped" out of memory 

onto a secondary-storage device.
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 Software is the key

 Another user's program is swapped 
into primary memory, and execution 
begins where it stopped when the 
program was previously swapped out 
of primary memory.

 In a simple round robin scheme, each 
user is given a maximum time slice in 
sequence. A program may be swapped 
out of primary memory even though it 
has used less than its time slice if it 
needs to send output or receive input, 
since these activities are handled by a 
data channel
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 Software is the key

 Time-sharing users often run out 

of memory. Programmers would 

like to have limitless memory, or 

a virtual memory several times 

larger than physical memory.

 In virtual memory, its data are 

broken into pages. Only those 

pages needed in primary memory 

at any one time are loaded.
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 Software is the key

 One useful view of an operating system is as a resource manager. 

 The operating system consists of a series of managers, and each manager must accomplish 

the following: monitor resources, enforce policies on resource allocation, allocate the 

resource, and reclaim the resource.

 The memory manager 

 The process manager 

 The device manager 

 The information manager
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 Software is the key

 Personal computers also have operating systems, though originally they had fewer features 

than their mainframe counterparts.

 The highest level in the operating system is the command level, seen by users of the system. 

The lowest level is BIOS (basic input-output system), part of which is actually in read-only 

memory.

 Chips with 32-bit processors and 32-bit memory buses are designed with hardware support 

for virtual memory.
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 Database management

 File Elements

 Computers store data in a file, which can be defined simply as a collection of data. 

 A computer file is organized in a particular way with a well-defined structure for the 

information in the file. 

 A computer file consists of a collection of records, each of which is made up of fields. The 

various fields consist of groups of characters.
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 Database management

 Data

 The smallest unit of storage is the byte, which consists of 8 bits. 

 This byte can represent numbers, characters, or parts of an image. The unit of interest in 

processing business data is the character, for example, the number 9 or the letter A.

 A key to a record is a specific field of interest that will be used as a basis for storing and 

retrieving data.
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 Database management

 Direct-Access Files

 There are two major types of files: 

 Sequential and 

 Direct access. 

 Sequential files were the first type of secondary storage. Records in this type of file are located one 
after another according to a given sequence.

 On the average, if there are n records in the file, you will read n/2 records to find the one you are 
seeking.

 A direct-access file uses a physical medium and programming, which facilitate the storage and 
retrieval of specific records. 
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 Database management

 Storage Media

 The most common device for storing direct-access files is 

the magnetic disk
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 Database management

 Storage Media

 The total access time to read or write is made up of two components: 

 Seek time and 

 Rotational-delay time. 

 Seek time is the time needed to move the read-write heads from one position to another. 

 Rotational delay occurs because the data we want may not be directly under the read-write 
heads, even though they are located over the correct track.

 The total time for seek and rotational delay adds to the average access time for the disk, 
usually 10-20 milliseconds.
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 Database management

 Finding Data on the File

 In a sequential file, finding the 
data you want is not too difficult, 
though it may be time-consuming. 
Each record is in a sequence, so 
you simply read the file until you 
get to the location of the record of 
interest

 The major advantage of the direct-
access file is, as its name implies, 
that you can locate any record in 
the file in roughly the same short 
(milliseconds) period.
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 Database management

 More Complex Access

 To avoid this excess read time, we use a pointer-a piece of data whose value points to 
another record.

 This type of file structure is known as a linked list or a chained file.
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 Database management

 More Complex Access
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 Database management

 Database management software

 In the 1960s, software vendors developed products called database management systems 

(DBMSs).

 A DBMS has to provide:

 A method for defining the contents of the database.

 A way to describe relationships among data elements and records .

 A mechanism to set up the database in the first place.

 Ways to manipulate the data including:

 Updating (adding, modifying, and/or deleting information).

 Using complex criteria to retrieve selected data.
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 Database management

 Relational Model

 The relational model is the dominant structure for vendors writing DBMSs. 

 The underlying concept of a relational file system is very simple: Data are organized in two-

dimensional tables.

 The name of the model is derived from the fact that each table represents a relation.

 Because different users see different sets of data and different relationships among them, it is 

necessary to extract subsets of the table columns for some users and to join tables together to 

form larger tables for others. The mathematics provides the basis for extracting some columns 

from the tables and for joining various columns.
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 Database management

 Normalization

 One of the major tasks in designing a relational database is normalization. 

 The process of normalization ensures that there will not be any problems in updating the 
database and that operations on the various relations will not lead to inconsistent and 
incorrect data

 First normal form requires that all occurrences of a record type contain the same number of 
fields.

 Second and third normal forms require the examination of the relationship between key fields 
and other fields in the record.

 In general, normalization creates a database in which there is minimum redundancy of data, 
and risks of damaging the database through updating are minimized.
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 Database management

 Data Modeling

 A data model is useful for a number of reasons. 

 It helps us understand the relationships among different components in a systems design. 

 Data models show users more clearly how a system will function.

 The most common type of data model is the entity-relationship (ER) diagram.
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 Database management

 Data Modeling ::ERD
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 Database management

 The Role of the Database Administrator

 Many organizations using database software have created a new position known as the 

database administrator (DBA). 

 This individual is responsible for working with systems analysts and programmers to define 

the physical and logical views of the data to be manipulated by computers.

 DBMSs in Building Systems

 Database management systems are very popular packages for personal computers.

 These packages feature friendly interfaces that make it easy for users to define the structure of 

relations and enter data.
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 Database management
 Distributed Databases

 Organizations are building more distributed databases in which different parts of the database are 
located on different computers in a network.

 This type of database raises a number of issues for the organization:

 Will data be replicated across computers, or will there be only one copy?

 If data are replicated, how frequently must different versions be updated to reflect changes? 

 How will updates to the database be coordinated so that its integrity is maintained?

 Who "owns" distributed data, and who has access to it?

 Distributed databases offer users easier access to data at the cost of overall higher complexity of 
the system
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 Database management
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 Database management

 Data Warehouse

 Businesses collect a tremendous amount of transactions data as part of their routine 
operations

 Usually, Instead of the two dimensions associated with the relational model, we need a 
multidimensional analysis.

 To accommodate this kind of analysis, sometimes called OLAP for on-line analytical 
processing, firms offer multidimensional databases for data warehousing.

 You must define the various dimensions of your business so the system can provide summaries 
based on those dimensions.
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 Database management

 Data Warehouse

 One strategy for creating the "data cube" associated with a multidimensional database is to 

create a "fact cube“ through an n-way crossing of all the dimensions specified when defining 

the database.

 One objective of a data warehouse is to help you understand your business better. This kind of 

technology, then, helps create a "learning organization," an organization that is able to better 

understand its market, customers, and itself
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 Database management

 Data Mining 

 One of the reasons for building a data warehouse is to undertake data mining. 

 The idea is to look for interesting and important patterns in a huge database

 Data mining is associated with knowledge discovery systems, applications that try to make 

sense out of data.
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 HW#08

 Data base Assignment

 Study your reference book through pages 255 to 257. The book talks about the two case studies 

for database management systems.

 Try to answer the questions in the case studies based on our described context in this session.

 The Home work should be sent to omidf@ie.sharif.edu

 Email subject: “HW08:studentnumber”
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