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Topics to be covered X

L File Structures

O Sequential Files

U Indexed Sequential Files VA




File X

®
O A is an external collection of related data treated’a
a unit. B
AW)
O Files are stored in 25
- s

file collection of data records
one or more fields






Taxonomy of file structures %
The %

determines how records can be retrieved:
or

Files
(Access Methods)

Sequential ‘ Random I
|
Sequential Indexed Hashed
File File )







Sequential file %

records can only be accessed ¥
one after another, from beginning to end.

T T
( a record EOF

marker
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Applications x

O Applications -
that need to access all records from begig%
to end.

O Personal information

O Because you have to process each record, ;%S‘
sequential access is more and
than random access.

O Sequential file is not efficient for random*

access. : M




Updating sequential files %

s

O sequential files must be updated periodically to reflect changes
information.
O The -

all of the records need to be checked and updated
(if necessary) sequentially.

contains changes to be applied to the master file.
Add transaction
Delete transaction
Change transaction
key

Error Report File



Transaction File

Sequential File Update

Transaction Record

Old Master File

[0 [T 1d

Old Master Record

e

Update
Program

'

T CT T
New Master Record \

Error
Report File

New Master File

A ;~

‘ Offline
Storage




Updating sequential files %

O To make updating process efficient, all files alﬁ%é2
on the same Kkey.

O The update process requires that you ;%f
compare :

L ] vs. [ |
O : add transaction to new master ;%f
(o

o co)ntent of master file data (transaction code =
o data from master file (transaction code =
)
O . write old master file record to new ‘ma

(transaction code = A(add) )



Updating process

ransaction | Old
File ] Master File

New Master File






Mapping in an %

To access a record in a file :
you need to know the of the record. ?3)%@

An can relate the to the
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O An is made of a , Which is a
sequential file, and an

o — a small file with only two fields:
O The of the sequential file

s

O The of the corresponding record on the disk.
O To access a record in the file :

1. the entire index file into main memory.

2. the index file to find the desired key.

Retrieve
Retrieve

Inverted file



s

O A file that reorganizes the structure of an existing
data file to enable a rapid search to be made for al
records having one field falling within set limits.

O For example, a file used by an estate agent might
store records on each house for sale, using a
reference number as the key field for . One
field in each record would be the asking price of
the house. To speed up the process of drawing up
lists of houses falling within certain price ranges,
an inverted file might be created in which the

';%f
records are rearranged according to price. Each
Eecord would consist of an asking price, followed *

y the reference numbers of all the houses offered
for sale at this approximate price.

>
Vi
-


http://www.tiscali.co.uk/reference/dictionaries/computers/data/m0025640.html

Logical view of an indexed file

s

Index | Data File

piolzs 000 379452 | Mary Dodd
070918 .
121267 001 070918 | Sarah Trapp

160252 | Address 002 121267 | Bryan Devaux
- 166702 _> 003 166702 | Harry Eagle

004
005
378845 006
379452 [}07’r 378845 | John Carver

008 |

160252 | Tuan Ngo
045128 | Shouli Feldman







Mapping in a %

s

A uses a to map the to the

Eliminates the need for an extra file ( %‘
There I1s no need for an and all of the overhead

associated with It.

Key = Address = HashFunction (Key)
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s

the IS the without any algorithmic manipulatign.
@
—( aed
. . . . . Jgég T
divides the by the file size and g3 1o\
use the remainder plus 1 for the : e :
O

Digit Extraction Hashing

address



%%

the IS the without any algorithmic manipulatign.
> @

Address Record

v v
001 |001 Harry Lee . .. %%

002 |002 Sarah Trapp . . .
A

Hash 025 025 Vu N
u Nguven . . .
Address = Key sty ‘E'

100 (100 John Adams . . . M
A = S



the file must contain a record for every possible key.
Adv. — no

Disadv. — space is wasted. =

Hashing techniques — )
map a population of possible INto :

a . T
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—key i +1 X

list_size : a prime number produces fewer collisions

001 | 125870 Harry Lee ... %

_ Hash 002 |122801 Sarah Trapp . . .
121267 — Address = Key % 307 +1 003 (121267 Vu Nguyen . . .

Record

i

123413 John Adams . . . M
= A —
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s

selected digits are extracted from the
and used as the

®

For example : 3 ‘aog

6-digit employee number — — — 3-digit address
125870 — 158 S

\_
AN




Because there are many keys for each address m%é
there Is a possibility that more than one key will hash to theﬁ;fi
same address in the file.

— the set of keys that hash to the same ad%

— a hashing algorithm produces an address
Insertion key, and that address is

— the part of the file that contains all of the home
addresses.

s

Hash

122803 Duc Lee . .. AddrESS — Key 9% 307 +1

Collision
Hash (Same Address)

151354 Rich White . .. . Address = KE)" 9% 307 +1
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With the exception of the %
of the methods we discussed creates one-to-one
mapping.
®
Several methods : *“-‘

"‘ )
AN »

O




resolution %

Resolve collisions in the prime area.

The prime area addresses are searched for an or
record where the new data can be placed.
One simplest strategy —

the (home address + 1)
Disadv. —
each collision resolution increases the possibility of futu%

collisions.
Address Record

Y v

Hashed

122803 Hash 4 __lofome 41122803 Duc Lee . ..

Address = Key % 307 +1 A 5151354 Rich White . . .
Hashed
to Next

151354




resolution %

The first record Is stored in the home address ( )%
but it contains a pointer to the second record. ( )

Address Record

Hashed ¢ +

122803 Hash 4y tofome 4

Address = Key % 307 +1

151354 4

SO



resolution %

a node that can accommodate more than one record.

s

Bucket Address Bucket

\ v

122803 Duc Lee ...

4 ||151354 Rich White . . .
A j
4

122803 — Hash
Address = Key % 307 +1

151354 —







and Interpretations of 3%@

A  stored on a storage device
IS a sequence of bits that can be interpreted by an

application program as a or a binary file. %}%(

Interpreted as a text file Interpreted as a binary file

\'\

Two bytes represent | -~ Two bytes represent h
two characters . one number
(A and B) ) (16706)

ALY
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. s

A file of
Cannot contain integers, floating-point numbers, or any other aQtg
structures in their internal memory format. ) .
Encoding system — or >
oy
— J ®
A collection of data stored in the of the computer. Oy .

meaningful
Interpreted



