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13.1

Objectives E2F H &

After studying this chapter, students should be able to:

O Define two categories of access methods: sequential access and
random access. ¥gFEFRUNHF 7 EUER S EL

O Understand the structure of sequential files and how they are
updated.

U Understand the structure of indexed files and the relation
between the index and the data file. 25 [{EE/&EHE

O Understand the idea behind hashed files and describe some
hashing methods. ;RS EREREEER A

QO Describe address collisions and how they can be resolved.

U Define directories and how they can be used to organize files.

O Distinguish between text and binary files. 32 ZAEEL — &R
R[E
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ACCESS METHODS FHU77%

When we design a file, the important issue is how we will
retrieve information (a specific record) from the file.
Sometimes we need to process records one after another,
whereas sometimes we need to access a specific record
quickly without retrieving the preceding records. The
access method determines how records can be retrieved:

sequentially or randomly. f¢fEEPFEIN—ELEER
WEEER » 7 RIEFFEEEE TR
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Sequential access IEFFFEEL

If we need to access a file sequentially—that is, one record
after another, from beginning to end —we use a sequential
file structure. ENRFIER FREHFIRFI—ELHER
H—FLORER

Random access BEi%FEEY

If we need to access a specific record without having to
retrieve all records before it, we use a file structure that
allows random access. Two file structures allow this:

indexed files and hashed files. BEH#FEEN RS [BLRHESE
R R
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A sequential file is one in which records can only be accessed
one after another from beginning to end. Figure 13.2 shows
the layout of a sequential file. Records are stored one after
another in auxiliary storage, such as tape or disk, and there is
an EOF (end-of-file) marker after the last record. The
operating system has no information about the record
addresses, it only knows where the whole file is stored. The
only thing known to the operating system is that the records

are sequential. f2ZEHEBImA —{ErVS HEsEEOF

To access a record in a file randomly, we need to know

the address of the record.
KHRS RV  MEEREREENLCHRER




A hashed file uses a mathematical function to accomplish

this mapping. The user gives the key, the function maps the
key to the address and passes it to the operating system, and
the record is retrieved. & HEFEREE B EBE - BEE
ENBERAE RAVEC 3R DR
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Hashing methods ZfERBFEIN A

For key-address mapping, we can select one of several
hashing methods. We discuss a few of them here.

Direct hashing HBEREFIITE

In direct hashing, the key is the data file address without
any algorithmic manipulation. ;95 R EEERE » $#H
BLBACSFERIYALHE - The file must therefore contain a
record for every possible key. Although situations suitable
for direct hashing are limited, it can be very powerful,
because it guarantees that there are no synonyms or

collisions fRES A& H [E]4EhIFE, as with other methods.
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Modulo division hashing A BREEETT A

Also known as division remainder hashing, the modulo
division method divides the key by the file size and uses the
remainder plus 1 for the address. This gives the simple
hashing algorithm that follows, where list_size is the number
of elements in the file. The reason for adding a 1 to the mod
operation result is that our list starts with 1 instead of 0.

e SHBRDMESA/NEL SR E+1 - B RAC SRRt
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Collision hiff&

Generally, the population of keys for a hashed list is greater
than the number of records in the data file.
For example, if we have a file of 50 students for a class in
which the students are identified by the last four digits of
their social security number, then there are 200 possible keys
for each element in the file (10,000/50). Because there are
many keys for each address in the file, there is a possibility
that more than one key will hash to the same address in
the file. RiifE : SFH&T HIRRE R BIRIR RACSR ERIRIALHE
» AREEEE AR EIRY S MR HEERIALEE - We call the

set of keys that hash to the same address in our list
synonyms. The collision concept is illustrated in Figure
13.10.
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Collision resolution RifFEaYfE L 27 38

With the exception of the direct method, none of the
methods we have discussed for hashing creates one-to-one
mappings. This means that when we hash a new key to an
address, we may create a collision. There are several
methods for handling collisions, each of them independent of
the hashing algorithm. That is, any hashing method can be
used with any collision resolution method. In this section, we
discuss some of these methods.

RERVEER L E - Y= AA
1. Open addressing resolution BEREEfirhl 7 &R T177%

2. Linked list resolution $R&E% 27 R 77 EA
3. Bucket hashing resolution BHE R LA
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Exercise: Using the hash function h(i) = Xi mod 7 + 1 for
the keys of Xi, 99, 55, 39, 67, 105, 201, and 158, please
show the hash table using open addressing and bucket
hashing resolutions if collision & B EFR N A (EHA

[EIhiGHEE R 75 7K) Open Bucket
addressing hashing
1 1

2 2
3 3
4 4
5 5
6 6
7 7
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Text files X8

A text file is a file of characters. It cannot contain
integers, floating-point numbers, or any other data
structures in their internal memory format. To store these
data types, they must be converted to their character

equivalent formats. X FERN U SBE - FREEELEARY
BEHEHE - B EECLVER DI RE S BE S
Some files can only use character data types. Most notable
are file streams (input/output objects in some object-oriented
language like C++) for keyboards, monitors and printers.
This is why we need special functions to format data that is
input from or output to these devices.
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Binary files — i i

A binary file is a collection of data stored in the internal
format of the computer. In this definition, data can be an
integer (including other data types represented as unsigned
integers, such as image, audio, or video), a floating-point
number or any other structured data (except a file).
“EFEANERASBRRAZECSERT - TESRB(E
T~ B85  FREBEEHMM R -

Unlike text files, binary files contain data that is
meaningful only if it is properly interpreted by a
program. —iEGEERIARE HE A BRI =R
FHES If the data is textual, one byte is used to represent
one character (in ASCII encoding). But if the data is
numeric, two or more bytes are considered a data item.
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Review Questions
»Please show the major differences between sequential file
and random access file.
> Please state address collisions in hash-based access and
how they can be resolved.
»Please introduce the major difference of text and binary
files.
»What is the ended character or symbol in a text file?
»Using the hash function of h(i) = Xi mod 7 + 1 for the
sequential keys of Xi, 99, 55, 39, 67, 105, 201, and 158,
please show the hash table with the collision solutions of
open addressing and linked list.
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