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Format Initial preparation of a disk for data
storage

Volume label A name that identifies a particular disk

Track A circular section of a disk’s surface that
holds data

Sector A section of a track that serves as the
disk’s llest possible storage unit

Cluster A unit of one, four, or eight sectors, the
smallest amount of disk space that DOS
allocates to a file

Disk partition A division of a hard disk that DOS views as
a separate disk

Logical drive A partitioned section of a hard disk that
DOS views as an additional hard disk

Boot sector A special area in track 0 of each DOS disk;
used by DOS to record important informa-
tion about a disk’s format to reference
later when working with the disk

Internal command A DOS command built into
COMMAND.COM

External command A DOS command whose instructions are
stored in a file other than COMMAND.COM

Understanding Disk Preparation

Both floppy disks and audiocassette tapes use magnetic media to store
information, but in some ways, disks and tapes are different. You can-
not just drop a disk into a drive and use the disk; you must prepare
your disks before you can store information on them. This preparation
process is called formatting. DOS’s FORMAT command performs this
process for disks; you do nothing more than enter the command. FOR-
MAT analyzes a disk for defects, generates a root directory, sets up a
storage table, and makes other technical modifications.

Think of unformatted and formatted disks as being comparable to un-
lined and lined sheets of paper (see fig. 7.1). The lines on a sheet of
paper give you an orderly way to record written information. The lines
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also act as a guide for whoever reads the information. New unformatted
disks are like unlined sheets of paper to DOS.

- /“ T~
" /
= : Formatted disks
£ e are compart
to lined paper.

Wiie-protect noich

When you format a disk, DOS creates data-storage divisions on the
disk’s surface. As you learned in Chapter 6, “Understanding Disks and
Files,” these divisions are concentric circles called tracks (see fig. 7.2).
DOS decides what type of drive you have and then positions the tracks
accordingly. DOS also writes on the disk’s first track—track 0—vital
information about the disk’s format. Later, DOS can read this informa-
tion quickly to determine how to work with the disk.

As you can see in figure 7.2, each track is divided into segments called
sectors, which are the smallest divisions of a disk. When you issue the
FORMAT command, DOS creates a special disk table called the file allo-
cation table (FAT). The FAT, which is always located on track 0, logs

- every sector on a disk in units of one or more sectors called clusters.

DOS stores data in the clusters and uses the track number and cluster
number to retrieve the data.

A cluster is the smallest unit of storage that DOS allocates for file stor-
age at one time. All DOS commands use tracks and clusters as road
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maps that enable them to carry out their operations. A standard 5 1/4-
inch double-density floppy disk (one that holds 360K of data) has 40
tracks per side. High-density 5 1/4-inch disks (1.2M) and both double-
density and high-density 3 1/2-inch floppy disks (720K and 1.44M) have
80 tracks per side. DOS provides FATs and directories suited to the
capacities of these disks.

Although formatting disks may become a routine job for you, always

be careful during the process because formatting erases all information
from a disk. If you format a disk that you used previously, evervthing
stored on that disk disappears. Be careful not to format a disk that con-
tains files you want to keep.

In most cases, a disk formatted with DOS 5.0 or 6.0 can be unformatted
with the UNFORMAT command, but only if you unformat before you
create or copy files onto the inadvertently formatted disk. (For more
information, see the section “Unformatting a Disk™ later in this
chapter.)

One way to avoid formatting a disk by aceident is to label your disks,
using the paper labels supplied with the disks. Other precautions are to
write-protect 5 1/4-inch disks with a tab and to open the write-protect
slide window on 3 1/2-inch disks. In any case, before you try to format a
previously used disk, use the DIR command to see which files are on
the disk. Then determine whether you can afford te lose those files
when you format the disk.

Using the FORMAT Command

The FORMAT command prepares disks for use as external data-storage
media. You must format a floppy disk or hard disk before you can use
it. You also can reformat disks that have already been formatted.

When you issue certain external commands like FORMAT,
DOS prompts you to insert the proper disk into the drive
before DOS carries out the command. If you have a floppy-
disk system, remove the disk that contains the FORMAT
command, insert the disk to be formatted, and then press
any key. Hard-disk systems normally are set up to search for
and load an external command from a directory on the hard
disk. For more information on this process, see Chapter 8,
“Understanding and Managing Directories.”

In DOS versions before 5.0, reformatting a disk in effect erased the
data stored on the disk. Starting in DOS 5.0, however, the FORMAT

sy
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command first determines whether the disk contains data. If the disk
contains data, FORMAT saves a copy of the boot sector, the FAT, and
the root directory in a safe place on the disk where UNFORMAT can
find the information when you later need to unformat the disk. You can
unformat a disk formatted with DOS 5.0 or 6.0 only if vou have not cre-
ated or copied other files onto the disk.

In DOS 5.0 and 6.0, the FORMAT command clears the disk’s FAT and the
first character of each file name in the root directory but does not
erase any data. (The program also scans the entire disk for bad sec-
tors.) FORMAT then saves the first letter of each file name in a safe
place on the disk.

CAUTION: FORMAT is a DOS command that can quickly wipe out
the contents of a disk. Even though DOS 5.0 and 6.0 FORMAT com-
mand is safer than earlier versions, before you use this command,
make sure that you are familiar with its syntax. FORMAT issues
warning messages on-screen and prompts you for verification
belfore lormatting a hard disk. Take care when you use FORMAT,
especially if you use a version of DOS earlier than DOS 5.0. Read
the sereen prompts, and keep backups of your data.

Formatting Floppy Disks

Formatting floppy disks from the DOS Shell is different from formatting
floppies from the command line. Both methods are described in the
sections that follow, DOS also provides several formatting options
through command-line switches. See the section “Using FORMAT's
Switches” later in this chapter for a discussion of how to use the
switches when you format disks.

‘Mixing formatted disks with unformatted disks is an easy mistake
‘to make when you are ‘with a fresh box of disks. To avoid
‘amix-up, place a mark on the of each disk that you format.
‘The mark may be as simple as a dot, a check, or the letter F (for

Before you begin formatting your first floppy disk, mark the disk's label
to indicate that the disk will be formatted. If your computer isn’t run-
ning, boot from the hard disk or insert the DOS Startup disk into drive
A, and then boot your computer.

|
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CHAPTER

Understanding
Backups

_and the Care
of Data

Desklop computers commonly contain hard disk drives that can
store thousands of pages of information. If your computer con-
tains a hard disk, it almost certainly contains millions of bytes of soft-
ware—the programs that run your computer. The hard disk probably
also contains thousands or even millions of bytes of data—the informa-
tion you or someone else has typed into the system. The software and
data represent a significant investment in money and effort that would
be lost if your hard disk were damaged or erased.

. This chapter explains how Lo protect your computer files from a variety
.~ of menaces such as static electricity, excessive heat, and erratic electri-
. cal power. Most important, in this chapter you learn how to use several

j DOS commands, including XCOPY, and the two hard-disk backup pro-

grams, MSBACKUP and Microsoft Backup for Windows, to back up the

i files on your system and then to restore these files in the event of dam-

-{ age to or erasure of vour disk.

1
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1f you have never learned how to back up vour disk files
or produce duplicates, now is time to learn. If vou use the
ideas covered in this chapter, vou can avoid the sinking

feeling that comes from losing a significant amount of hard

work to a hard disk crash, accidental disk format, or acci-
dental file erasure.

Surge protector

Static electricity

Ground

Voltage regulator

| Full backup

Intermediate backup

Key Terms Used in This Chopter

A protective device inserted between a
Mmﬂhuﬂam’sw

A special series of disks containing all
the data stored on a hard disk, along
with information about the previous

location of the data files.

A series of disks containing copies of all
files modified since the most recent full
backup.
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Avoiding Data Loss

Today's personal computers are reliable and economical data process-
ing machines. Like all machines, however, computers are subject to
failures and operator errors. Table 13.1 lists some hardware and soft-
ware problems discussed in this chapter and suggests ways to prevent
these problems.

Table 13.1 Hardware and Software Problems and

Techniques

Use antistatic liquid or floor mat: place a “touch
pad” on desk.

Clean clogged air vents; remove objects that block
vents; use airconditioned room during the
sSummer.

Don’t leave disks to be warped by the sun; use
protective covers; avoid spilling liquids on disks:
store disks in a safe place: avoid magnetic fields
from appliances (televisions, microwave ovens.
and so on); do not use a bafl-point pen o write on
flexible disks.

Data loss Keep current backups of your hard disk and any
diskettes that contain important data: scan for
viruses; use delete-tracking.

Viruses Always scan a questionable disk for viruses before
copying any files to your hard disk.

Always be cautious about your computer’s environment. If your power
fluctuates and lights flicker, vou may need to purchase a line voltage
regulator from vour computer dealer.

Your computer may perform erratically when it is too hot. Because
circuits are not reliable when they overheat, you may get jumbled data.
Make sure that your computer has room to breathe by cleaning the air
vents.

You generate static electricity on your body when humidity is low.
when you wear synthetic fabrics. or when you walk on carpet. Just by
loudning your] keyboard while carrying a static charge, you can send an
h your comg . causing a data jumble or
cm:ult failure. Fonunalely. you can avoid static pmblems bw touching
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vour grounded system cabinet before touching the keyboard. If static
electricity is a serious problem for you, ask your dealer about antistatic
products, which are inexpensive and easy to use.

Preventing Software Failures

A minority of software packages have flawed instructions called bugs.

e bugs are Ily minor and rarely cause greater
than kevboard lockups or jumbled displays. The potential does exist
fowasoﬁwmbugtocauseywrdlskdnwtnopﬁatemanm‘vay
however. For Ty, most comp
before marketing the pack P kup of vour disks is
vourbesllnsmanceagajnstdamgemnsedbylmg

Software viruses are purposely created software bugs with the potential
to cause a great deal of damage to vour files. Most viruses are addi-
tional program codes hidden in a COM file like COMMAND.COM. A vi-
rus most often does its damage by altering the disk’s file allocation
table (FAT) and marking clusters as bad or unavailable. A virus also has
the capability of initiating a FORMAT or destroying a disk partition
table.

Viruses “multiply” through the exchange of software between users. If
you load an infected COM file onto vour PC, the virus can quickly infect
vour COMMAND.COM file. Unfortunately. vou can back up an infected
file, and when the file is restored, the virus continues to do its dirty
work. Your best defense against a virus is to install only reputable soft-
ware from a source who can attest to the program’s operation. If you
are hit by a virus, you may have to fall back to your write-protected
master DOS disks and rebuild your system from the ground up. DOS
6.0, however, includes a pair of programs—Microsoft Anti-Virus

(MSAV EXE) and Windows Anti-Virus (MWAV.EXE)}—that can monitor
your system constantly to detect viruses. If necessary, these programs
can also remove any viruses they find. For details on these progr

see Chapter 18, “Getting the Most from Your Hard Drive.”

Preventing Mistakes

As you gain skill, you may use DOS commands that can result in the
accidental loss of files. When vou use commands such as COPY. ERASE.
and FORMAT. you may inadvertently remove important data. For this
reason, study what vou typed before you press Enter. It is easy to de-
velop a typing rhythm that carries you ight through confirmati
prompts into the clutches of disaster.
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Although you can use Ctri-C, Ctri-Break and, if necessary, Ctrl-Alt-Del to
abandon commands, you are stopping what is already underway, and
these “panic buttons™ may not contain the damage. Because you are
likely to make mistakes at one time or another. always have a backup
copy of all important data.

DOS versions since 5.0 are more forgiving than previous versions of
DOS. These DOS versions include a safe, reversible FORMAT command,
as well as an UNDELETE command that you can use to recover from an
accidental DEL or ERASE command.

> “Understanding How Viruses Spread.” p. 725.
»» “Guarding against Infection.” p_732.

Combining Copying and
Directory Management
with XCOPY

The external command XCOPY is an enhanced version of COPY that.
among other capabilities, can create directories on the destination
disk. XCOPY is therefore handy for copying a portion of vour directory
tree to another disk. XCOPY is a sophisticated copy command with
many uses.

The XCOPY command addresses the needs of three types of computer
users: those who use more than one computer, those who have hard
disks, and those who want more control over which files are copied
than is p ied by the dard COPY d. Al all PC users
fit into at least one of these categories, so XCOPY is an important com-

mdlohmmduse

but the switches are more

tax is similar to COPY sy
mmﬂexXCOP’(synm}saslollws

XCOPY dspaths \filenames.exts dd pathd \filenamed extd
VP WIS/ E/A/ M/ Didate
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In this command, s means source. The source files are the files to be
copied. Ilywmwtthemwdﬁkdtwem(dt) the current disk
drive is used. If you omit the source path name (paths '), the current
directory on the drive is used. You can use wild cards in the source file
name (filenames.exts). if you omit the file name, XCOPY assumes that
you want to specify the wild card *.* and copies all files in the given
path. You must include at least one source parameter.

With XCOPY, d means destination. If you do not specify a destination
disk (dd") or path name (pathd"), XCOPY uses the current disk direc-
tory. If you omit the destination file name (filenamed extd), files on the
source disk retain their names on the destination disk.

In an XCOPY operation, DOS may not always recognize whether a par-
hmala.r]nrametermiersloaﬁlemtoachmdmy When ambiguity
arises, XCOPY asks whether the destination is a file name or path
name.
Consider the following « 1, for example:

XCOPY C:\WORDS\*.* A:\WORDS
1f no directory named WORDS exists on the destination disk. DOS can-
not determine whether you intend to create a file or a directory named
WORDS on the A disk.

XCOPY displays the following message:

Does WORDS specify a file name
or directory name on the target
(F = file, D = directory)?

Press F when the destination (target) is a file name, or D when the des-
tination is a directory. Unlike COPY, XCOPY creates directories on the
destination disk as needed.

I you append a backslash to the name of the target direc-
tory. XCOPY automatically assumes that the target is a di-
rectory. not a file. In the previous example, if you use the
command XCOPY C:\WORDS" *.* A:-\WORDS'. you will not
have to specify that the target is a directory. XCOPY creates
the "WORDS directory if it does not exist.
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Understanding the Operation of XCOPY

XCOPY is best described as a hybrid between COPY and BACKUP/RE-
STORE. XCOPY and COPY duplicate files between directories and disks.
Unlike COPY, however, XCOPY does not copy files to a nondisk device,
such as the printer (PRN) or the console (CON). Like BACKUP and RE-
STORE, XCOPY can copy files selectively and traverse the directory
tree to copy files from more than one directory. XCOPY also can make
a destination directory when one does not exist. This directory capabil-
ity makes XCOPY useful for duplicating a directory branch onto an-
other disk.

Like COPY but unlike BACKUP. XCOPY copies files that are directly
usable. (You cannot use files processed by BACKUP until you have
processed them with RESTORE.)

When using the XCOPY command, consider the [ollowing guidelines:
B XCOPY cannot copy hidden source files.
W XCOPY does not overwrite read-only destination files.

W [f a file parameter is omitted in the XCOPY syntax. XCOPY as-
sumes the *_* full wild-card pattern as the file parameter.

B If you include the /D switch. the date | must be
in the format of the 's DATE ¢ d or in the format
indicated by the latest COUNTRY command.

B The /V switch performs the same read-after-write checking as the
SET VERIFY ON global verify flag.

W To use XCOPY to copy empty source subdirectories, you must
specify both the /S and /E switches.

Understanding XCOPY's Switches

- XCOPY has eight switches, which are described in this section. The
Cumand Reference section gives a complete table of XCOPY's
Mclms.

o

ey

: :ﬂlslbe!amiﬁarwﬂfyswﬂchXCOchriﬁuthatithasmphdlhe
files correctly

Wmmmdispiay the message Press any key to begin
L ing file(s) and waits for you to insert the source disk. This
switch is particularly useful in batch files.
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/Pis the prompt switch. XC hough!slhemedtheﬁlelubecnp
ied and asks whether the file s be copied. Press Y to copy the file

or N to skip it. When you answer Y, XCOPY immediately copies the file.

The /S and /E switches affect the way XCOPY handles additional
subdirectories. These two switches tap the full power of XCOPY. COPY
limits itself to handling the files from one directory; XCOPY starts with
the named or current directory (source) and can process the files in
all additional subdirectories of the source directory, all lower sub-
directories of these subdirectories, and so on. XCOPY traverses the
subdirectory tree and can copy complete directory branches from one
disk to another.

The /S switch copies subdirectories and the directory specified in the
command. The /S switch instructs XCOPY to copy all designated files
from the current and subsequent subdirectories to a paraliel set of
subdirectories on the destination disk drive. Assume, for example. that
vou want to copy to the disk in drive A all the files in the C:\WORDS
directory and all files in the two subdirectories of C:\WORDS:

WORDS' LETTERS and \WORDS' CONTRACTS. You want XCOPY to
create on the destination disk any directories necessary to hold the
files from the source disks. To perform this operation. vou issue the
following command:

XCOPY C:\WORDS\** A: 8
The command executes in the following sequence:
1. XCOPY copies all files in "WORDS to the current directory on
drive A.
2 i the subdirectory "LETTERS doesn't already exist on drive A,
XCOPY creates \LETTERS. XCOPY then copies all files from
WORDS\LETTERS to the subdirectory \LETTERS on drive A.

3. Similarly. XCOPY creates \CONTRACTS, if necessary, on the
destination disk and copies all files from the subdirectory
WORDS\CONTRACTS to the corresponding subdirectory on
drive A

In essence, XCOPY lifts a copy of the directory tree starting at the
source directory and transplants the copy to drive A

XCOPY does not place the copied files from the sub-
directories into a single directory. XCOPY places files
from one subdirectory into a parallel subdirectory. If the
subdirectory does nol exist on the destination, XCOPY
creates the subdirectory.
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The /E switch affects the operation of the /S switch. If XCOPY encoun-
ters an empty subdirectory on the source drive, XCOPY /S skips the
empty subdirectory. If you give the /S and /E swilches together, XCOPY
also creates empty subdirectories on the destination drive. The /E
switch has no effect without the /S switch.

The switches /M, /A, and /Drdate add extra filters to the filenames exts
parameter. The /M and /A switches tell XCOPY to copy only files that
have been modified since the last archival procedure that turned off
the archive attribute. In Chapter 8, “Under ing and M ing Direc-
tories.” you learned about the archive attribute stored in the directory
with each file name. When you create or change a file, this attribute is
turned on. XCOPY, when used with the /A switch, copies only files that
have their archive attribute set. The command does not affect the

_archive bit. When you use the /M switch, XCOPY copies only files with

the archive bit set and then turns off the archive attribute for each
archived file.

Lo )1l The BACKUP command can select files based on the archive
attribute. If XCOPY has cleared this flag. however. BACKUP
does not process the file. If you use the commands XCOPY
/M and BACKUP /M (the switches have identical meaning for
the two commands), the backup you make using BACKUP
may not be complete.

The /D:date switch selects files based on their directory date, the date of
the file’s creation or modification. XCOPY copies files created or modi-
fied on or after the date specified.

Using XCOPY Effectively

Using XCOPY, you can control by date or archive attribute the files
copied; you can copy complete subdirectory trees: and you can con-
firm which files to copy. The command has several ideal uses: copying
files selectively between disks or directories, performing a quick hard
disk backup (backing up only a few critical files in several sub-
-directories), and keeping the directories of two or more computers

- synchronized

- With COPY, your control is limited. COPY duplicates all files that match
*llnﬂmnme-—m all-or-nothing approach. If you use the /P switch
- with XCOPY, however, DOS asks whether you want to copy each file.

- XCOPY is practical to use if you want to make backup copies of less
 than a disk full of files from several directories. Instead of BACKUP, you
immmmthe command XCOPY /A to select files that have
wsincen.ehst backup.
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Keep the following points in mind when vou use XCOPY to back up a
disk:

W If you suspect that the files cannot fit on one disk, be sure to use
the /M switch. As XCOPY copies each file, the command resets the
file’s archive attribute bit. When the destination disk fills. XCOPY
stops. Change disks and restart the XCOPY command. again using
the /M switch. XCOPY copies the files whose archive bit has not
vet been reset.

B XCOPY cannot break a large source file between destination disks.
If you need to back up a file that doesn't fit on a single floppy disk.
vou must use BACKUP.

A favorite use of XCOPY is to sync the ¢ of the hard
disks of two computers. Many people have one computer at work and
another at home. If both computers have hard disks, keeping the cop-
ies of programs and data files current is a major task. Which files did
you change today? Which machine has the more current version?

When you want to keep separate hard disks synchronized, yvou may
find XCOPY's /A, /Didate, and /5 switches especially useful. The /S
switch forces XCOPY to traverse your disk’s directory structure, play-
ing a hunting game for source files. Whether you use /A or /D depends
on how often you copy files between the machines. I you copy files
between the machines frequently, vou may prefer the /A switch. If you
let many days pass between synchronizing your computers’ contents,
you may find that the /D switch works better. Use the /D switch if you
have run BACKL'P on the source machine since you last used XCOPY.
BACKUP resets the archive attribute so that XCOPY's /A switch does
not catch all files changed between XCOPY backups.

Duplicating a Directory Branch

For this example. assume that your hard disk has a subdirectory named
“WPFILES that contains a few word processing files. "WPFILES also has
two subdirectories. The first, \WPFILES \MEMOS, contains your current
memos. The second, \WPFILES\DOCS, contains your document files.
You want to keep a current set of the files in these three directories
stored on a floppy disk. To copy all the files in this directory branch to
the floppy. issue the following command:

XCOPY C:\WPFILES A-\WPFILES' /S

XCOPY immediately begins to read the source directories. DOS dis-
plays the following messages:

10
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Reading source file(s)...
C:\WPFILES\LET9_1.WP
C:\WPFILES\LETS_2.WP
C: \WPFILES\LET9 3.WP
C:\WPFILES\LET9 4.WP
C:\WPFILES\LET9 5.wP
C: \WPFILES\DOCS\SCHEDULE . DOC
C:\WPFILES\MEMOS\SALES.MEM

7 File(s) copied

Because you included the /S switch, XCOPY copied the files in
C-"\WPFILES, C:\WPFILES' MEMOS. and C:\WPFILES \DOCS. The
A:\WPFILES path parameter causes XCOPY to ask whether the name
specifies a directory or a file. "WPFILES conceivably could be a user file
in the root directory. The full path name of each file is echoed to the
screen as the file is copied to drive A. When the command finishes, the
\WPFILES directory branch has been copied to drive A.

As another example, assume that your PC experiences a hardware fail-
ure and needs to go to the shop for repairs. You want to use your
floppy disk that contains the \WPFILES directory branch to place the
\WPFILES directory branch on a second computer’s hard disk. Enter
the following command:

XCOPY A-C: /5

XCOPY reverses the copy process described in the preceding para-
graphs by copying all the files on drive A to corresponding sub-
directory locations on drive C.

Comparing Files with FC

The external command FC (for file comparison) compares two files or
two sets of files to find differences in the files. Any differences are re-
ported on-screen. When a copied file is extremely important, you can
use FC to compare the file with the original. If differences are found,

~ you know that a problem may exist with the copy. (Normally, DOS de-
tects data integrity errors while reading and writing files. But if you

want to be sure that two files are the same, vou can ease vour mind by

using FC.)
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PC DOS Versions 1.0 through 5.0 and MS-DOS Versions 3.3
through 5.0 include a simpler file-comparison command,
CUMP Thlscom:mand however, is less versatile than FC,
ion. has fewer opti and cannot
cumpareﬁlﬁufd;ﬁemﬂlengh&

The FC command has two general syntax forms. One form uses the /B
switch for a forced binary comparison: the other form uses the remain-
ing switches in an ASCI comparison. The two forms of syntax are as
follows:

FC /B dI.path] filename l.ext] d2 path2" filename2.ext2

or

FC /A/C/L/ALBn/N/nnnn/T/W d1:path | filename 1.ext]
d2° path2' filename2_ext2

Although plactrtgallswrtr:hes before other parameters in an

FC ¢ d is con | {and required in some earlier

versions of DOS), this practice is not necessary in DOS 6.0
d1: is an optional parameter that specifies the drive containing the first
file to be compared. If the first drive parameter is omitted. FC assumes
the default drive.

pathl is the path of the directory containing the first file. If the first
file's path is omitted. FC assumes the default directory.

filename 1.ext] is the file name of the first file. This parameter is man-
datory. If you use wild-card characters in this parameter, all files
matching this parameter are compared with the second file.

d2' is the drive containing the second file to be compared. If the second
drive parameter is omitted. FC assumes the default drive.

path2" is the path of the directory mn'lamjng the secmd ﬁle If the sec-
ond file path is omitted. the ¢ the di It directory.

filename2.ext2 is the file name of the second file. This parameter is
mandatory. If you use wild-card characters in this parameter, the first
file is compared with all files matching it.

11
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Lol 1 W [f you use wild-card characters in both the first and second
file names, FC compares the files as sets. Thal is, only those
files whose names match in other respects are compared.

If you use the command FC * WK1 *_BAK, for example, FC

each ksheet file having the extension WK1
with the worksheet file having the same base name and the
extension BAK. FC does not compare every worksheet file
with every backup file.

cts FC to abt its {DOS 3.2 and later versions),

only the first and last lines of each set of differences sepa-

rated by an ellipsis (...).

/B perlorms a binary (byte-by-byte) comparison, showing the hexadeci-
address and value of every differing hyte.

/[‘camesPClolgnmthe case of alphabetic characters when making

comparisons.

/L instructs FC to compare the files in ASCIl mode, even when the files

have EXE, COM, SYS, OBJ, LIB, or BIN extensions (DOS 3.2 and later

versions).

/LBn sets the number of lines in FC's buffer to n. The default number

is 100 (DOS 3.2 and later versions). If the number of consecutive non-

matching lines exceeds the buffer size, FC aborts the compare

operation.

/N instructs FC to include the line numbers of lines reported in the
output (DOS 3.2 and later versions).

/nnnn establishes the number of lines that must match after a differ-
ence in order to resynchronize FC.

/Tinstructs FC to view tab characters as literal characters rather than
tab-expanded spaces (DOS 3.2 and later versions).

/W instructs FC to compress white space—tabs. empty lines, and
spaces—into a single space for purposes of file comparison.

Understanding the Operation of FC

'FC works in two modes: ASCIl and binary. FC defaults to ASCHl mode
_comparison when the files to be compared do not have EXE, COM, 5Y5,

JA Inst

- OBJ, LIB, or BIN extensions.
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In ASCII mode, FC compares two files on a line-by-line basis. Lines from
both files are held in a line buffer. FC uses the lines in the buffer to com-
pare the first file to the second.

If FC detects a difference, FC displays the first file name followed by the
last matching line and the mismatching line(s) from the first file. FC
then displays the next line to match in both files.

After displayving mismatch information about file 1, FC repeats the same
sequence for file 2. The file 2 name is displayed first, followed by the
last matching line and the mismatching lines from file 2, ending on the
next line that matches in both files. thus synchronizing the two files.

FC can help you determine whether the contents of two files are differ-
ent by showing vou the extent and location of any mismatch FC finds.
You can use this output as an alternative to a side-by-side comparison
of the file contents.

In binary mode, FC compares two files byte for byte. At the first differ-
ence, the byte offset position in the first file is reported along with the
value of the two files’ bytes at the position. The offset and byte values
are reported in hexadecimal (base 16) form. This form of FC is essen-
tially equivalent to the older COMP command.

If you are comparing two files that are not the same, you can quickly
stop the reporting of differences by pressing Ctrl-C or Ctrl-Break.

In hinary mode, FC does not attempt to resynchronize the two files by
finding an adjusted point of byte agreement. If one file has an additional
byte at one place in the file. FC reports the additional byte and all sub-
sequent bytes of the file as mismatches.

If one file is longer than its comparison file, the binary mode compares
as many bytes as are present and then reports that one file is longer.
When a binary file coinparison results in a long listing of differences,
you may want to stop the FC operation by pressing Ctrl-C.

Only one switch is available in the binary mode. The /B switch causes
the comparison to be binary even if file extensions indicate that the
files are not binary. You use the /B switch to compare two text files in
binary mode. ¥ou may find situations in which you would rather have
the binary-mode output format of FC than the ASCHl mode format. Bi-
nary mode format reports differences as pairs of hexadecimal values.
You then can see the values of characters, such as Ctrl-G (bell), that do
not produce printed output.

12
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When you use FC, keep in mind that the default number of lines that
must match in an ASCH comparison after a difference has ended is two.
The files then are considered resynchronized. The number of “must
maltch” lines can be changed using the /nnnn switch by setting anan to
the desired value.

. . ]

Using FC To Compare a Copied File
. .

to Its Original
Suppaose that you are copying the ANSLSYS file from your hard disk to a
floppy disk to use for an important d tration on ancther PC. When
the copy completes, you set the disk on the edge of vour desk and go to
the break room to get coffee. When you return, you notice that the disk
has fallen off your desk and landed against the small transformer that
runs your cassette recorder. You are worried that the magnetic field
from the transformer has damaged ANSLSYS. To verify that the copied
ANSLSYS is good, you compare it to the original by using the following
command:

FC A:ANSLSYS C:\DOS'\DRIVERS \ ANSLSYS

Alfter a few seconds, FC reports FC: No differences encountered
The copy of ANSLSYS seems to be good.

Comparing Two Text Files

The following example demonstrates the operation of FC. Suppose that
two similar text files, ORIGINAL. TXT and ANOTHER.TXT, are located in
the default directory of the current drive. ORIGINAL TXT contains the

following:

This is the first line.
This is the second line.

-

o
3
4
5
This is the last line.
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ANOTHER.TXT contains the following:

This 1s the first line.
This is not the third line.
1

2
3
4
-]
6
7
8
9
1

his is the last line.

Note that ANOTHER TXT has four more lines than ORIGINAL TXT, and
that the second lines of the files contain differing text. These simple
files illustrate how FC reports differences. You can use the principles
illustrated here to understand the result of comparisons of more com-
plex files.

If. for example, you want to compare the two files that are in the same
directory. you issue the following command:

FC ORIGINAL TXT ANOTHER. TXT
FC reports the following:

Comparing files ORIGINAL.TXT and ANOTHER.TXT
***** DRIGINAL.TXT

This is the first line.

This is the second line.

1

sesss ANOTHER.TXT

This is the first line.

This is not the third line.

1

reee

s=sss ORIGINAL.TXT

5

This is the last line.
#ssss ANOTHER.TXT

s

wmao

This is the last line.

emea

FC displays the lines before and after the mismatched line, if any exist.
FC also finds mismatches that are not on equivalent lines so that it can
match text even when one file contains material not found in the other.
The second report concerning ANOTHER.TXT shows all the lines be-
tween the one containing the numeral 5 and the one containing the text
This is the last line. Only these two matching lines appear in the
report concerning ORIGINAL TXT.

Understanding Microsoft
Backup

Compared to floppy disks, hard disks have many advantages. Hard
disks are faster, have larger storage capacities and root directories,
support multiple partitions, and never require a disk swap. A file on a
hard disk can be many times the size of a file on a floppy disk. Com-
mands like COPY and XCOPY enable vou to keep a few duplicate files
on a floppy for backup pul . but DOS provides a pair of special
programs specifically designed for the hig jobs: Microsoft Backup
(MSBACKUP.EXE) and Microsoft Backup lor Windows

EXE).

By default, the Setup program installed one of these programs when
- you installed DOS 6.0 on your computer. If your system has Microsoft
- Windows, however, you have the option of installing both programs.
~ As you might expect, Microsoft Backup for Windows can be used
- only within Microsoft Windows. The DOS version, however, can be
- used either at a command prompt or in a DOS window within Microsoft

Both backup programs are full-featured programs that enable you to
perform the following tasks:
B Copy files from a hard disk to another disk, usually a floppy disk.

’ B Restore the copied files to their original location or to another
disk of your choice.

13
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®m Compare files on your backup LOpDES with the originals to ensure
their validity.

Both programs have several types of menus and many options to en-
able you to copy only those files you want to copy and to ease the pro-
cess of making backup copies on a regular basis. Because the programs
are rather similar, this chapter focuses on MSBACKUP. Relevant differ-
ences in the Windows version are noted.

If you do not now use Micmwﬂ Windows but plan to add

that operating envire O your sy at a later time,
vou must reinstall DOS 6.0 m install the Windows version of
the backup program.

The files copied to the backup disk do not have the same
format as files on your hard disk or files copied with the
COPY or XCOPY commands, The directories of disks written
by the backup programs show only one file per disk, taking
all the available space, as in the following example:

Volume in drive A is DEFAULT
Directory of A:\
EE21123A 001 1457664 11-23-92
1 file(s) 1457664 bytes
@ bytes free

FUL

4:11p

These files may actually contain the data that originally
appeared in many files on your hard disk, along with infor-
mation about their original location. Before you can use
these files, they must be restored. using the Restore portion
of one of the Backup programs.

Both versions of the Backup program can read backup disks created by
the other version. You need not worry, therefore, about losing access
to backup data if you switch from one version of the program to the
other.

Backup disks contain not only special copies of files but also directory
information about each file. This information enables the programs to
copy the backup files to their original locations in the directory tree.

The Backup programs can spread a single file across more than one
floppy disk. This capability enables you to copy to multiple disks files
that are too big to fit on a single disk. If a backup operation uses more
than one disk, each disk is linked internally to the next disk to form a
backup set.

14
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During the backup operation, each disk in a set is filled to capacity be-
fore the next disk is requested. If a file is only partially written to a
backup disk when the disk reaches full capacity. the remainder of the
file is written to the next disk in the set.

Like XCOPY, the Backup programs can copy files selectively. You can
specify a directory or branch of directories, a file name, a file name
patterned after a wild card. and additional selection switches. By taking
advantage of the programs’ selectivity, you can maintain more than one
set of backup disks, each set having its own logical purpose.

You can, for example, keep one backup set that contains every file on
your hard disk. This set is insurance against data loss resulting from a
hard disk failure or crash. You may have another backup set that con-
tains only the files that have their archive attributes turned on. With an
archive set for each day of the week, you can recover a week’s worth of
data between complete backups. When your hard disk fails, you re-
place it, restore using the full set. and then update with the daily sets.

You can lose the data on your hard disk in many ways. lf you have not
replicated the data, you may be forced to re-create the data and suffer
the ¢ q es of per data loss if you cannot re-create data.
If you have never experienced a disk-related failure, don't be overconfi-
dent. With 10 million hard disk users working on their computers for an
average of 8 hours per day, over 250,000 people will experience a hard-
disk-related failure this year. You could be next.

Configuring the Backup Programs

- Before you can create backups of your data with either backup pro-

gram, you must first test the program for compatibility. If you have

- not previously run the program, the test is performed automatically

the first time you do so. A special program runs through some of the
backup program’s menus, making selections as though you were run-

- ning the program yourself. This program tests your floppy disk drives
~and the speed of your processor chip and hard disk. Periodically, dia-

log boxes appear and ask you lor permission to continue. You respond
by selecting “buttons” similar to those you have seen in dialog boxes in
the DOS Shell and the DOS Editor. You select options in the same way:
by pressing the highlighted letter, by moving the highlight to the de-
sired button with the Tab or Shift-Tab key, or by clicking the desired
button with the mouse. In the DOS version, a highlighted button has
pointers at its left and right ends and is a different color from the other

ons. In the Windows version, the highlighted button is simply a
different color.
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Choosing o disk
drive ang
copacity for
backups

The program then displays a dialog box that gives you the option of
choosing the drive and medium you want to use for the compatibility
test (see fig. 13.1). To select a different capacity disk, move the high-
light to the appropriate entry with the cursor keys; then press the
space bar. Choose OK when the setting conforms to your choice. (If
vou have only one low-density drive, this option is not available.) If vou
have two drives of the same type, the program uses both, alternating
backup disks between the drives.

Floppy Drive
R ) |“= ““Ha,

m" Drive :- .

The program then selects a group of files to back up and completes a
backup. This procedure requires two floppy disks of the type vou se-
lected. Make sure these do not contain any data you want to save be-
cause the disks will be erased completely. The program instructs you
when to insert the disks. When the backup is complete, the program
compares the data on the backup disks with the source files to verify
that the backup is accurate.

(L "1 8  Even after you configure one of the backup programs, you
still have to configure the second program. However, the
backup files that either program creates can be read by the

other program.

Your computer will probably pass the compatibility test. If it does, you
can proceed to make backups with the program. However, the program
may display the following warning message:

DMA Buffer size too small. You will not be able to per-
form a backup, compare, or restore until the DMA buffer
size 1s increased. See 'Troubleshooting' in your MS-DOS
manual.

15
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If this message appears, and you have an 80386 or 804586 micmpmccs—
sor, use the DEVICE 1 to load the

EMM386, EXE in your CONFIG.SYS file. Add the pa:ameler l) 64 to the
command, as shown in the following:

DEVICE:C:\DOS\EMM386.EXE D-64

If you havve an 8088 or 80286 microprocessor and do not use an ex-

d memory . you will not encounter this problem, but the
ptog?arn may still fail the compatibility test. (See Chapter 17, “Configur-
ing Your Computer,” for details on EMM386.EXE and the CONFIG.SYS
file.)

sy Sk

that you mmioenhxg!themuﬂer Hymuseanexpanded
‘memory manager other than EMM386.EXE, consult the documenta-
tion for details.

When you finish running the tests—and assuming that you selected the
default buttons—the programs save all the settings on every menu to a
file called DEFAULT.SET. Continue to select the default buttons until
you return to a DOS prompt or the Windows Program Manager.

Understanding Microsoft
Backup Functions

Both the DOS and Windows backup programs have five basic functions:
Backup. Compare, Restore, Configure, and Quit. In the DOS version, the
dialog box shown in figure 13.2 contains buttons representing each
function. In theWindows version, the [unctions are represented by a

‘series of icons near the top of the screen (see fig. 13.3).

Fig. 13.2

The opening
DOS Backup
diglog box.
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The opening
Backup for
Windows screen

The functions are listed in the following:

B Backup duplicates all or selected files [rom your hard disk on
floppy disks.

m Compare compares the files in a set of backup floppy disks to
their source on the hard disk to verify that the copies are
accurate.

W Restore copies the files on your backup floppy disks to the hard
disk, in either their original location or a new location, or to an-
other floppy disk in usable form

® Configure enables you to select default settings for the program. In
the DOS version, the following choices are available:

Change the number of rows of text shown on the screen.

Switch to a display using normal text characters instead of the
graphics characters shown in the illustrations here.

Adjust the way your mouse behaves.
Change the screen colors.
B Quif enables you lo exit the program.

The Configure options, which appear in figure 13.4, are similar to the
options found on DOSSHELL's Options menu. You can also select a
different drive or disk capacity for your backups or send your backups
to a DOS path—that is, a directory on your hard disk.
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Both programs have pull-down menus at the top of the screen. The File
menu enables you to load and save setup files—files that contain all the
settings you will use for a particular type of backup or restore. The File
menu also enables you to print the contents of cafalog files containing a
list of the files that have been backed up. Both backup programs have a
Help menu as well, which explains techniques and procedures. The
Windows Backup program has a third menu, a Catalog menu, which
enables you to select catalog files for restore or comparison. This menu
does not appear in the DOS version; however, you can select catalog
files after you have chosen to perform a restore or compare.

Setting Up a Backup Policy

Every PC user should develop a backup policy, a defined method of
backing up data on a regular basis. Your policy may include making and
keeping more than one backup set, The backup programs allow for
three basic types of backups:

B A full backup copies every file on your hard disk. Keep at least two
full backup sets so that you can re-create your system if your hard
disk is destroyed; you need not make both copies at the same
time.

B An incremental backup copies only new files or files that have
been changed since the last full backup was performed. You use
an additional set of disks for the incremental backup set. You may
complete several backups between full backups, depending on
how many files you work with and how large the files are. Each
time you perform an incremental backup, vou add any files that
are new or modified since the previous new or incremental
backup.

16
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B A differential backup, like a partial backup, copies only files that
are new or have been changed since the last full backup and re-
quires a separate set of disks from the full backups. With a differ-
ential backup, however, you reuse the same {loppy disks for each
backup until you perform your next full backup.

The distinction between incremental and differential backups lies with
the archive bit. When you perform a full backup. the backup programs
turn off the archive attribute for any file that is backed up. When you
modify or create a file, DOS turns on the new or modified file’s archive
attribute.

When you perform an incremental backup, the backup programs turn
off the archive bit so that each incremental backup includes only files
created or modified since the previous incremental backup. When you
perform a differential backup, however, the backup programs do not
turn off the archive bit. Therefore, every file modified or created since
the previous full backup is copied. The differential backup is appropri-
ate if you work with the same few files daily and do not need several
generations of each file.

You can use the ATTRIB command to determine the current archive
attribute setting for each file on your system. If you want to make
sure that a particular file is backed up by an incremental backup
procedure, use ATTRIB to turn on the archive attribute.

You can perform a full backup weekly, monthly. or at some other inter-
val. The intervening (incremental or differential) backup intervals re-
duce yvour risk of data loss between full backups. The time between
performing intermediate backups depends on the amount of risk to
vour data you are willing to take. In a business setting, you may reduce
your risk to an acceptable level by performing an intermediate backup
every other day. If your PC activity level is high, you may need to per-
form an incremental backup daily. If your PC activity is minimal, a dif-
ferential backup once every two weeks may be frequent enough to
reduce your risk to a manageable level,

In addition to these three types of backups, you can create backup sets
for special purposes. You can select files to include in, or exclude from,
the backup. You can select these files individually, by directory, ac-
cording to a wild-card pattern, by date, or by attribute, and save the
selections in a setup file. You learn how to select files for backups later
in this chapter.
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Issuing the MSBACKUP Command

The syntax for the MSBACKUP command is shown in the following:
MSBACKUP filename /Ttyvpe /video
All of the switches are optional.

filename is the name of a setup file. If you created setup files for differ-
ent types of backups, you can load one automatically by specifying the
file on the command line. If vou do not specify a setup file, MSBACKUP
loads DEFAULT.SET and applies the settings to the drive specified in
that file. If no drive is specified, MSBACKLUP applies the settings to the
default drive.

/Ttype specifies the type of backup. Specify the type with a single letter:
/TF for full, /TD for differential, /71 for incremental. The /Thype switch
overrides the backup type specified in the setup file.

Jviden specifies the type of video display to be used, Use /LCD for

laptops or other LCD screens, /BW for black and white, or /MDA for

monochrome displays, including those attached to Hercules-type
adapters. Do not specify a video type for a color display.

mmm
»» “Understanding CONFIG.SYS," p. 630.

Using Microsoft Backup

DOS provides a pair of special programs specifically designed for the
big jobs: Microsoft Backup (MSBACKUP.EXE) and Microsoft Backup for
Windows (MWBACKUP.EXE). Using Microsoft Backup, you can perform

‘a full, incremental, or differential backup; compare backups files to the
-original files; select which files to backup; and restore hackup files. The
Hollowing sections explain how to perform these tasks.

Performing a Full Backup

In this section, you learn how to complete a full backup. First you learn

howtn use MSBACKUP and Microsoft Backup for Windows.
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Performing a Full Backup with MSBACKUP
To perform a full backup in DOS, follow these steps:
1. Enter the following command:
MSBACKUP
The program scans drive C (unless vou specified a different drive

and saved the information in the default setup file, DEFAULT SET).

reads its directories, and then presents its opening screen.

2. Choose the Backup button. As shown in figure 13.5, the default
setup file is loaded, and the selected backup type is Full. To per-
form a full backup. select the drive to back up from the Backup
From list by double-clicking the appropriate drive, or by using the
cursor-movement kevs to move the highlight to the drive and
pressing the space bar. You may choose more than one drive.
Each time you choose a drive, Backup scans the drive and adds
the selected files to the totals.

Flioe selactad for backp
160 M 35" 1 loppies semded (s i)
iy, B s cotimied beclup i

Fig. 13.5
The Backup

SCIEen.

As you select files to back up, the Backup screen shows you ex-

actly what is required. A message similar to the following appears:

1,316 files (with catalog) selected for backup
24 1.44 MB 3.5" floppies needed (maximum)
15 min, 50 sec estimated backup time

18
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Backup formats any target disks that are not formatted and com-
presses the data on the backup disks so that the capacity of the
disks required may be less than the amount of data you need to
back up.

.

(et W The Windows Backup program indicates how many
bytes of data are selected for backup and compresses
the files so that fewer backup disks and less time are

required to complete a backup.

3. Choose Start Backup. The program begins by creating a backup
catalog, listing the files to be backed up and the options chosen.
The following message appears:

Insert diskette #1 in drive A:

As the backup progresses, a display similar to figure 13.6 appears.

(LN _ 4 dewed 306 5.741  18-26-92
|wmATCH o murkscan. s 4,535 12-19-68
| ODRIVE o oS s 1,941 31689

v < lasthblap 13 1-20-9%
D05 < loadhi s 18692 3-20-92
|—bu v o mouse L ays I 102

(TS 4 pokuin o IR e
| E—— qeeed06 mys 91,207 3-20-92

Brive A Catalog: CCZII3ER Tupe : Full
Track Mamer o DEPAULT  Ukr (Fu: OFF
Drive §o | Se— 3 Ext imated Actual
E [re iss |
= AEE 4 D b 1
Mour Tims @ B:11 » Complate: 1,321 4 Files b 16 P
Backup Tims: 81 o c Bk [ 2849591 4 Bytes b 106,655 Viewing the

jin: I 4 Time b B:15 ogress

kup.

4. When the disk is full, the program prompts you to insert the next
disk, and so on until the backup is complete.

As you remove each disk, label the disk “Full Backup #nn.” where nn is
‘the number of the disk in the series. Date the label also. When the
‘backup is complete, the opening screen reappears.
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Comparing the Backup to the Original Files

The first time you use a series of disks for a backup, compare the back-
ups to the originals to verify that the disks are readable and accurate.
You don’t want to discover that your backup is unusable when you
want to use it to recover a hard disk!

To perform a compare, follow these steps:

1. Choose Compare. A screen similar to the main Backup screen
appears.

2. Choose Backup Set Catalog, and select the setup file you used for
the backup. (If you haven’t saved any setup files, this will be
DEFAULT.SET.)

3. Select the drive or drives from the Backup From list: the number
of files to compare changes from 0 to the number of files you
backed up.

4. The program prompts yvou to insert each disk in turn, and a
progress screen keeps you apprised of events.

At the end of the process, the dialog box indicating that no errors were
found or the errors were corrected will probably appear. If this is not
the case, you may want to discard the disks that contain the errors,
replace them with new ones, and repeat the backup.

When you quit the program, you may be told that you have
not saved your changes in the DEFAULT SET setup file. In
this case, you are asked if you want to save your changes or
discard them. You may find it more helpful to save your
settings explicitly to other files, which you can load either
from within the program or from the command line. To save
a backup setup, choose Save As from the File menu, and
specify a file name and, optionally, a drive and directory
where the setup file should be stored. The program auto-
matically supplies the extension SET.

Performing a Full Backup in Windows

The procedure for performing a full backup in Windows is essentially
the same as for DOS. The primary difference is the appearance of the
screen. When the program loads, you see a message warning you not
to use vour disk drives while a backup, restore, or compare operation
is in progress. You can prevent this ige from reappearing each
time you load the program by checking the Disable This Message box.

19
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Otherwise, you proceed the same way you would in DOS. You can work
in other programs while the backup is proceeding. A beep informs you
when you must change disks.

Performing Intermediate Backups

Two types of intermediate backups are possible: incremental and differ-
ential. The difference depends on the status of the archive bit for se-
lecting files. The incremental backup resets the archive bit after
completion, and the differential backup does not.

Performing an Incremental Backup

To perform an incremental backup, choose Backup Type, and then
choose [ncremental from the dialog box. The backup proceeds as the
full backup proceeds. Mark each disk in the set with the number and
the date belonging to the increment for this backup. Store the com-
pleted set in a safe place, and avoid mixing the disks with disks from
another backup set.

For example, you may perform an incremental backup every Tuesday
‘and Friday and run a full backup every two weeks. Under this plan, you

ace late four incr al backup sets before you need Lo repeat the
backup cycle and reuse the disks.
Llvl 1l No matter what type of backup you perform, the backup

programs erase the target disks; therefore, each incremental
backup must start on a new target disk. You cannot add
backup files to disks that have been used as part of a sel. By
default, the backup programs warn vou when the disk vou
are using is part of an existing backup set and give you the
options of overwriting the disk, placing a different disk in
the drive, or canceling the backup.

Performing a Differential Backup

i you use the differential backup method, you have just one intermedi-
‘ate backup set. The first time you do an intermediate backup in a

2 cycle after a full backup, start with disk number 01 in your in-
termediate backup set. You may need more than one disk to complete
the backup. Because the differential method does not reset the archive
bit, the next intermediate backup set includes all the files included in

']
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the first intermediate backup set. Consequently, you can reuse the
same backup disks for each intermediate backup set. To perform a
differential backup, select Differential from the Backup Type dialog box,
and proceed as vou would with a full backup.

The differential method has the advantage of using fewer backup disks
than the incremental method. On the other hand, you retain only one
intermediate copy of your files that have been modified or created
since the previous full backup. If you think you may need to examine
successive iterations of a file, use the incremental method.

Special-Purpose Backups

You are not limited to full and intermediate backups of entire disks.
You can specify any file or group of files to be included in a backup.
When you complete a project, for example, you may want to back up
all the files associated with that project in a special series for archival
purposes. Or you may want to back up such files daily in a series of
incremental or differential backups. Both backup programs provide the
means to make any number of special-purpose backups.

To select a group of files for a special backup, first make sure that your
backup type is Full. Otherwise, you cannot include files that do not
have their archive bit set. Next, choose Select Files. The backup pro-
gram scans the default (or selected) drive to see how many files and
directories are on it and displays a screen similar to the DOS Shell.
with drives at the top, directories at the left, and files at the right (see
fig. 13.7). The status line displays the following message:

Select entire directories with right mouse button or Spacebar

You also see a series of buttons at the bottom of the screen. The Shell-
like window and the buttons provide two different (although comp!le—
mentary) ways to select files for backing up. These procedures differ
somewhat in the two backup programs.

Selecting Files Manually

When you choose Select Files and go to the selection screen, you see
that the root directory of the current drive is highlighted. To select an
enlire directory, move the highlight to it; then doubleclick, press the
space bar, or click once with the right mouse button. A pointer appears
next to the root directory, and check marks appear next to the file
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names. To select only some of the files in a directory, select the files
individually in the file window, or select the directory containing them
and then deselect the files yvou want to exclude. To select or deselect a
file, follow the same procedure you use to select a directory.

TEG e A
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1811 3-21-91 18:37a
22 321491 1B4%
A7 3-21-91 184S
WAZ 4MW S
%6 21591 11:3% .
i 17 zasa 1ssy
Total Files: 1.271 [ 26.278 K1 Selected Files: a Bxl

When only some of the files in a directory are selected, the pointer next
to the directory name changes to this symbol: >

Press Alt-N to select the Include button, and then choose OK. This ac-
tion selects all the files in all the subdirectories of the root directory—
that is, the entire drive. Choose OK: the Backup screen reappears.

You select files and directories for backup in Microsoft Backup for Win-
dows the same way as in MSBACKUP. The main difference is the man-
ner in which selection information is displayed. A series of symbaols lets
you know in detail which directories have some or all files selected and
whether some or all the selected files will be backed up. (Files may be
selected and not backed up if you have chosen an intermediate type of
backup, or if you have given the program explicit instructions not to
back up some of the selected files, as described in the next section.)
Choosing the Legend button displays the description of the symbols
shown in figure 13.8.

If you want to reuse the selections you have made, be sure to save the
selections in a setup file: if you don't do this, your selections are saved
in the DEFAULT.SET file. To save your selections in a setup file, choose
Save Setup As from the File menu. The Save Setup File dialog box ap-
pears, enabling vou to give the backup set a name and a description
(see fig. 13.9). You can optionally choose a different drive and directory
for the setup file. (The default is C:\DOS.) Figure 13.9 shows the Win-
M wversion of the dialog box, but the DOS version is very similar.

Fig. 13.7

Selecting files 1o
back up.
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The Save Setup
File dialog box
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The next time you want to perform a backup of this type, load the setup
file. In the DS version. you can load the setup file from the command
line or by choosing Open Setup from the File menu. In the Windows
version, you can load the setup file from within the program using the
same command. (The Open Setup File dialog box is similar to the Save
Setup File dialog box.) Under some mysterious circumstances, you
sometimes have to choose the appropriate drive from the Backup From
list to activate your selections; usually, however, you do not,

Choosing Files Using Selection Criteria

The buttons at the bottom of the file selection screen give you many
ways to select files to include in or exclude from a backup. These but-
tons also control other aspects of the program:

B [gclude (lnclude in Microsoft Backup for Windows) and Exclude
enable you specify a path to include or exclude, and a file name.
The file name may include a wild-card pattern. You can optionally
check a box to include all subdirectories of the specified path.

In addition to selecting files to include, you may want to exclude
the following tvpes of files, even from a full backup:
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Configuration files that are reg ted and upd
you use an applications program

Backup files created by applications programs (usually having
the extension BAK, or some other extension including the char-

acters B and K)

Temparary files (usually having the extension TMP or an exten-
sion including the $ sign)

B Special enables you to exclude read-only, hidden, system, or copy-
protected files, or select files by date.

B Display enables you to determine whether the files appear in the
file window sorted by name, extension, size, date, or attribute, and
whether selected files appear before unselected files when the
screen is refreshed.

The Display button in Microsoft Backup for Windows, in addition
to the functions available in MSBACKUP, enables you determine
which of the directory data appears in the file window. You can
selectively exclude the file date, file time, file size, and file at-
tributes. You can also rearrange the display so that the directory
window appears above the file window instead of to its left.

Microsoft Backup for Windows includes two other buttons:
B Legend displays the Backup Selection Legend window (refer to
fig. 13.9).
B Print enables you to print a list of the files selected for backup,
either to the printer or to a file. (You can print the contents of the

setup file from either program by choosing Print from the File
ment. )

d every time

Editing the Include/Exclude List in MSBACKUP

‘When you choose Include or Exclude, the dialog box contains a button

labeled Edit Include/Exclude List. Choosing this button produces the
dialog box shown in figure 13.10. You can select an entry to copy, de-

lete, or edit

To edit a selection, choose Edit. This command displays the Edit dialog
box shown in figure 13.11. In this dialog box you can specify a drive,

path, and file name, including wild-card patterns. You can choose
_!tbeﬂmr to include or exclude the specified files and whether to apply
‘the selection to subdirectories of the current directory.
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498

The MSBACKUP
Edit Include/
Exclude List

Editing file
specifications
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To use the Edit dialog box effectively, you first must copy an exist-
ing specification in the Edit Include/Exclude List dialog box (refer to
fig 13.10). Then select one of the copies, and choose Edit. After vou
enter the Edit dialog box, you can enter any specifications you want.

In MSBACKUP, you need not include a drive name in a speci-
fication for inclusion or exclusion. By not specifying a drive
name, you can apply the same specifications to any or all
drives and select the drives from the Backup From list. In
Microsoft Backup for Windows, vou must include a drive
name. However, you can load a setup file created by
MSBACKUF in Microsoft Backup for Windows.

13 — UNDERSTANDING BACKUPS AND THE CARE OF DATA m

Editing the Include/Exclude List in Microsoft
Backup for Windows

In Microsoft Backup for Windows, a single dialog box contains the list
of included and excluded file specifications and the fields for editing
specifications (see fig. 13.12). You do not need to edit existing specifica-
tions. You can just enter your criteria (which must include a drive
name), and choose Add.
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Using Other Backup Options

Both backup programs give you additional options concerning their
behavior. To view or change these options. use the Options button on
the Backup screen. Figure 13.13 shows the resulting dialog box in
Microsoft Backup for Windows, with the default options selected. The
options—and the defaults—are the same in MSBACKUP.

The Backup
Options diolog
box
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Understanding
Batch Files,

DOSKey, and
Macros

hen you discover that you're performing a certain task on your

computer repeatedly. vou should look for a way to get the com-
puter to do more of the work. Your computer can perform most tasks
faster than you can. and it doesn’t make mistakes.

DOS has always enabled you to automate your use of DOS commands
by creating hatch files. A batch file is a text (ASCH) file containing a
series of commands that you want DOS to execute. When you type the
batch file name, DOS executes these commands in the order you speci-
fied when vou created the batch file. This chapter explains how to cre-
ate and use DOS batch files.

. InChapter 14, “Using the DOS Editor.” you learned how to create text

| files with the Editor. In this chapter, you use the Editor Lo create balch
files. You learn about batch file commands and the AUTOEXEC.BAT file,
and you see some examples of batch files you can modify to suit your
needs.
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In addition to batch files, you can use the DOSKey program to make the
command line more efficient. DOSKey stores in the computer’'s memory
the commands you type at the DOS command line, enabling you to use
these commands again without retyping them. DOSKey also enables
you to store a series of commands in memory and assign them to a new
command name called a macro. You can execute the stored commands
simply by typing the name of the macro. This chapter teaches you how
to use these DOSKey features.

Key Terms Used in This Chapter

AUTOEXEC.BAT A special batch file that DOS automatically
executes during the process. This
file, usually placed in the root directory, is an
ideal place to include commands that initial-
ize the operation of a PC.

A text file containing commands that DOS
executes as though the commands were en-
tered at the DOS prompt. Batch files always
have the BAT extension.

The capability to control the order in which
DOS processes lines of a batch file.

A series of DOS commands stored in memory
under a single name. You execute a macro by
typing its name.

A series of characters that in DOS takes on a
meaning different from the string’s literal
meaning. DOS displays substitute text when
the program finds meta-strings in the
PROMPT command.

Batch file

Flow control

Macro

Meta-string

Introducing Batch Files

The idea of getting a computer to do work in convenient, manageable
batches predates the personal computer by several years. The earliest
computers were large and expensive, and they could do only one job at
a time. But even these early machines were fast. Making them wait for
keyboard input between jobs was inefficient.

Batch processing was developed to make computers more productive.
Collections of tasks to be carried out consecutively were put together
offfine—that is, without using the computer’s resources. The chunks,
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or batches, of tasks then were fed to the computer at a rate that kept
the computer busy and productive.

Tnday. comp ve than human resources are. Batch
to carry out a series of tasks automati-
l:a!!y so that people don’t have to waste time typing frequently used or

complex commands.

A batch file is a text file that contains a series of DOS commands. Most
commands used in batch files are familiar to you, having been ex-
plained in previous chapters of this book. Other commands, which
control the flow of action in batch files, are available only in batch files.
DOS executes the commands in a batch file one line at a time. treating
each command as though you issued it individually.

s are less exp
bl

You can use batch files to automate a DOS process. Using a set of com-
mands in a batch file, you actually create a new, more powerful com-
mand. After a few experiments, vou will find this DOS feature quite
handy.

Recognizing a batch file in a directory listing is easy; batch files always
have the file name extension BAT. You can execute a batch file by tvp-
ing the file name at the DOS prompt and then pressing Enter. To ex-
ecute the batch file SAFE.BAT, for example. yvou would type SAFE at the
command line and press Enter. COMMAND.COM looks in the current
directory for a file named SAFE that has the BAT extension: if it finds
such a file, it reads the file and executes the DOS commands that the
file contains.

mmmlto@wbﬂﬁaﬂmallmﬂmﬂoﬁes
you enter. PATH tells COMMAND.COM
Il as where to find EXE and COM files.

Batch files are useful for issuing frequently used commands whose
‘parameters you have trouble r bering. For YOLU cafn run
the Backup program by typing MSBACKUP and then selecting options
from the program. But what if you have saved several sets of options in
setup files for different circumstances? You could create batch files to
‘run MSBACKUP with the proper setup file when vou issue a simple
command such as DAILYBAK.

Batch files can echo (display) messages that you designate. This text-
display capability is useful for presenting instructions or reminders on-
‘screen, You can compose messages that describe how to execute a
~command or that contain syntax examples and reminders. Batch files
‘also can use the TYPE command to display text from another file.
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In some ways, batch files resemble computer programs. DOS has a host
of special commands that are used primarily in batch files. Although
you can type some of these commands at the DOS prompt, their main
use is in batch files. These commands introduce flow—ontrol and
decision-making capabilities into a batch file.

Understanding the Contents of
Batch Files

Batch files consist entirely of ASCII text characters. You can create
batch files in the DOS Editor, in Edlin, and in neaﬂyanycﬂmhext
editing or word processing program. (If you use a word processing
program, you must use a setting that omits the special formatting

and control characters that many such programs use for internal
purposes.)

The easiest way to create a short batch file, however, is to use the
COPY command to redirect input from the keyboard (the CON device)
to a file (see Chapter 9, “Managing Your Files,” for more information).

When vou create batch files, observe the following rules:

B Batch files must be ASCI files. If you use a word processing pr
gram, be sure that the program saves the ﬁlewithomkwmaﬂmg
characters.

B The name of the batch file, which can be one to eight characters
long. must conform to DOS’s file-name rules. Make batch-file
names meaningful so that they are easier to remember.

B The file name must end with the BAT extension.

B The file name cannot be the same as a program file name (a file
with an EXE or COM extension).

B The file name cannot be the same as an internal DOS command
(such as COPY or DATE).

B The batch file can contain any valid DOS commands that you can
enter at the DOS command line. (Typos cause errors.)

® You can include in the batch file any program name that you usu-
ally type at the DOS command line. DOS executes the program as
though vou had entered its name at the command line_

B Use only one command or program name per line in the batch file.
DOS executes batch files one line at a time.
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You start a batch file by typing its file name (excluding the extension)
at the DOS prompt and then pressing Enter. The following list summa-
rizes the rules DOS follows when it loads and executes a batch file:

@ DOS looks first to the drive and directory specified in the com-
mand.

B Unless you specify the drive name before the batch-ile name, DOS
uses the current drive.

B Unless you specify a path, DOS searches the current directory for
the batch file.

W If the batch file is not in the current directory or in the path you
specified in the command, DOS searches the directories specified
in the last PATH command you issued.

B When DOS encoumters a syntax error in a batch file's command
line. DOS d VS an error ige, skips the incorrect com-
mand, and the ining ds in the batch file.

B You can stop a batch file by pressing Ctrl-C or Ctri-Break. DOS
displays the following prompt:

Terminate batch job (Y/N)7?

Type N to skip the current command (the one being carried out)
and proceed to the next command in the batch file. Type Y to
abort execution of the batch file and return to the DOS prompt.

mm
1g from a Device to a File.” p. 321

Creating a Simple Batch File

One task that you may perform repetitively is copying and comparing
files. Tasks consisting of the same series of commands are ideal candi-

 dates for batch files.

In this section, you create a simple batch file, using the COPY command
1o redirect input from the keyboard (the CON device) in order to create
~an ASCII text file. (Remember that you also can use the DOS Editor,
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When you use a RAM disk and then run the DOS Shell in
graphics display mode, a special RAM icon identifies the
virtual disk.

Defragmenting Your Disk

If all you ever did with your hard disk was add files, the space available
on your disk would be used very efficiently. DOS would add one file and
then another to vour disk, with each file being stored entirely within a
contiguous area, followed by another contiguous file, an arrangement
that enables DOS to access your files very efficiently.

Nobody, however, only adds new files to a disk. As you use your disk.
vou add new files, delete existing files, and add new data to existing
files. Over time, data becomes scattered over the disk, and even the
data within a single file may reside in chunks throughout the disk. This
scattering of data is called fragmentation. The following sections dis-
cuss fragmentation in detail.

Understanding the Effects of Fragmentation

The more fragmented your disk, the slower your computer runs. Sup-
pose that a third of vour hard disk currently is full and that all the used
space is at the front of the disk, so that you have no fragmentation.
Whenever you request data from the disk. the disk heads do not have
to move very far and can access your data quickly.

If the same data is spread across the disk, however, the disk head may
have to move across the entire disk to access data. The longer move-
ment requires more time, and you may notice the difference. Moreover,
the disk may require more time to access each individual file. When
you run a program (at least, a program that doesn’t use overlays), DOS
must read the program from disk into memory. That operation is much
faster if the entire program is in successive locations on the disk and
much slower if the disk heads must move to widely separated locations
on the disk.

Fragmentation, which is almost inevitable, tends to increase the longer
you use your disk. Programs that defragment your disk—that is, move
all the data to the beginning of the disk and store each file's data in the
same place—have long been available from third-party software ven-
dors. The following section discusses DOS 6.0°s built-in defragmenting
program.
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Understanding the Basic Operation of the
DEFRAG Program

DOS 6.0 is the first version of DOS to come with a defragmenting pro-
gram, called DEFRAG. You execute DEFRAG by tvping DEFRAG at the
DOS prompt. A dialog box appears, asking which drive you want to
defragment (see fig. 18.1).

Seleet the drive you wish to optimize.

The DEFRAG disk
selection dialog
X

Select a drive by clicking a drive letter. Alternatively, use the arrow
keys to move to the desired drive, and then press Enter. DEFRAG scans
the selected drive and displays a map of the used and unused portions.
You need not understand the map to use DEFRAG effectively, but if
you're interested in understanding DEFRAG's analysis of your disk,
study the legend at the bottom of the screen, which explains the svm-
bols in the disk map.

After displaying the map, DEFRAG suggests one of the following
courses of action:

B Do nothing If the disk is not fragmented. DEFRAG tells you that
you don't need to perform any operation,

W Defragment files. If most of the data in the used area of the disk is
stored together but the individual files are scattered throughout
that area, DEFRAG recommends that you defragment the files.
After DEFRAG completes this operation, the same area of the disk
will be in use, but the data in that area is rearranged so that the
data for each file is stored together. DEFRAG usually recommends
this operation for disks that are mostly full.

W Defragment the disk. If the used area of the disk is scattered across
the disk, DEFRAG recommends that you defragment the disk.
DEFRAG rearranges the used areas on the disk so that all the used
portion of the disk is at the beginning of the disk and the data for
each file is stored contiguously.

Figure 18.2 shows a typical recommendation from DEFRAG.
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Fig. 18.2
DEFRAG

analysis and
recommendation

962 of drive D: is not Tragmented.

If you click Optimize, DEFRAG reorganizes your disk. using the sug-
gested method. Be prepared to wait. Although DEFRAG does its work
quickly, it still may take a long time on a large, heavily fragmented disk.

‘When DEFRAG suggests a particular type of defragmentation, you do
not have to accept its recommendation. When DEFRAG recommends
that only the files be defragmented, for example, it is telling vou that
the extra efficiency you would gain by performing a disk defrag-
mentation is not worth the time required by DEFRAG. However, you
may be willing to let DEFRAG take the extra time to do the more com-
plete disk defragmentation.

As figure 18.2 shows, when DEFRAG makes a recommendation, you can
click Configure to select various options that control how DEFRAG
warks. When vou click Configure, DEFRAG presents the Optimize menu.
which includes more operations than just configuration—the first item
tells DEFRAG to begin the defragmentation procedure. Table 18.2 lists
the functions available in the Optimize menu,

If you want to change the type of defragmentation that DEFRAG per-
forms, select Optimization Method. This selection presents a dialog box
which enables you to specify whether DEFRAG defragments only files
or completely defragments the disk. After you make a selection, vou
can select Begin Optimization from the Optimize menu; DEFRAG per-
forms the optimization you selected.
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Table 18.2 The DEFRAG Optimize (Configuration) Menu

Begin Optimization Begins optimization of your hard disk. using any

configuration options you have selected.

Drive Enables you to select the drive you want to
optimize.

Optimization Method Enables you to select disk optimization (full
optimization) or file only (may leave empty space
between files).

File Sort Enables you to select how files will be sorted
within directories, if at all.

Map Legend Displays a legend of the symbols DEFRAG uses to
show disk usage.

About Defrag Displays information about the DEFRAG program.

Exit Exits DEFRAG.

. . .
Sorting Directories

Normally DOS doesn’t store file names in a directory in any particular
order. As you create and delete files, DOS removes old names and in-
serts new names wherever empty space occurs. The result is that when
you use DIR to list the contents of a directory, often the files appear

to be listed in random order. (Some application programs, such as
‘WordPerfect, sort this list by name each time they display the contents
of a directory )

While DEFRAG reorganizes your disk, you can tell it to organize the
names of the files within the directories in one of five ways:

B Unsorted This selection, which is the default, tells DEFRAG to
leave the names in their current order.

B Name. DEFRAG organizes the directory alphabetically by file
name. This option is probably the one you find most useful.

B Extension. DEFRAG organizes the directory by extension name;
for example, all the COM files appear together, all the EXE [iles
together, and so on.
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The DEFRAG File
Sort menu.
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W Date & Time. DEFRAG sorts the directory by the time and date the
files were last modified. This option eénables you to tell at a glance
which files have and have not been modified recently.

W Size. DEFRAG organizes files by the amount of disk space they
consume.

You can also specify that the sort will be ascending or descending—
that is, that values get larger or smaller as the directory listing pro-
ceeds. Usually you want an ascending sort for names so that the list
starts with the beginning of the alphabet and proceeds through the end
of the alphabet. If you're sorting by size, however, you may want a de-
scending sort so that the biggest files are listed first and the smallest
files last.

You can specify how DEFRAG sorts directories from the DEFRAG Opti-
mize menu by selecting File Sort. Figure 18.3 shows the File Sort menu.
Alternatively, you can provide command line arguments, discussed
below, to specify file sort type.

F1-Hel;

ify file order within each di

DEFRAG Startup Options

Most of the time you use DEFRAG, you will probably start it slmpty by
typing DEFRAG. Like most DOS commands. however, DEFRAG has
number of startup options available. The complete syntax for DEHIAG
is shown in the following:

DEFRAG d' /F /U /S:order /B /SKIPHIGH /LCD /BW /GO/H
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Normally DEFRAG asks you which drive you want to defragment. If you
specify the d- parameter, DEFRAG uses that as the drive you want to

defragment.
Normally DEFRAG recommends the type of defragmentation you should

periorm. The /F parameter tells DEFRAG to defragment the disk (leav-
ing no empty s s between files); the /I/ parameter tells DEFRAG to

‘defragment files (possibly leaving empty space between files). If you

specify one of these parameters, DEFRAG does not make a recommen-
dation, but will immediately carry out the type of defragmentation you
specify.

You can control whether or not DEFRAG sorts directory entries with
the /5 switch. /S is optionally followed by a colon and one or more
characters that specify how you want the entries sorted within each
directory. Valid letters are listed in the following:

N Alphabetical order by name

E Alphabetical order by extension

D By time and date, with the oldest dates (that is, files that were

last modified farthest in the past) listed first

5 By size, with the smallest files listed first
For example, the following command defragments drive C: and sorts
files in alphabetical order by name:

DEFRAG C: /SN

You can also place a minus sign (=) after a sort letter to specify de-
scending sort instead of ascending. Consider these two commands:

DEFRAG C: /88
DEFRAG C: /S8-

The first (without the minus) lists the smallest files first; the second
(with the minus) lists the largest files first.

The /B switch tells DEFRAG to reboot your computer after the
defragmentation process is complete.

The /SKIPHIGH switch tells DEFRAG to load itself into conventional
memory. ise DEFRAG uses upper memory, if available.

The /LCD switch uses a color scheme that is likely to be more readable
if you are using a laptop or notebook computer with an LCD screen.

The /BW switch tells DEFRAG to use a black-and-white color scheme,
which is likely to be more pleasing if you have a monochrome monitor,
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The /G0 switch disables the mouse and graphic character set. Use this
switch if DEFRAG displays strange characters on your monitor.

Normally DEFRAG does not reorganize hidden files. Use the /H switch
to tell DEFRAG to move hidden files.

When you use DEFRAG, keep in mind the following
restrictions:

B You cannot use DEFRAG to defragment drives over a
network.

B You cannot run DEFRAG from Windows.

B Disk statistics reported by DEFRAG and CHKDSK differ
slightly. When listing the number of directories, for
example, DEFRAG counts the root directory but
CHKDSK does not.

For Related Information
44 “Using the INSTALL Command,” p. 672.

Getting the Most Space from
Your Hard Disk

Since the introduction of PCs in 1981, the amount of disk storage space
available 1o the average user has increased steadily. The original PCs
used floppy diskettes with less than 1M of storage space. Today, many
PCs are sold with hard disks that have several hundred times that
amount of space; 100M and 200M hard disks are common.

You might think that if people managed to get by with less than 1M,
they should be perfectly content with 200M or more. Of course, you
would be wrong. If vou buy a bigger briefcase, you simply find more
things to put in it. The same is true of hard disks. As disk capacity has
increased. so has the need for space.

A decade ago, few software vendors wrote software that required sev-
eral megabytes of disk storage because they knew that few of their po-
tential customers’ systems had that kind of storage capability. Now few
vendors think twice about releasing software that requires 5M or 10M
of disk storage: they expect that most people will have that much space
to spare.

29

18 — GETTING THE MOST FROM YOUR HARD DRIVE

Although you cannot increase the physical capacity of your disk with-
out buying a larger disk, you may be able to increase the amount of
data you can store on your disk by using the techniques discussed in
this section.

Increasing Space by Deleting
Unnecessary Files

Much of the software available today is very complex, offering many
features that you probably will never use. As a result, many of the files
that are copied to your hard disk when you install a software program
are files that you never open. You may be able to find and delete some
of these files, thereby freeing some of your hard-disk space.

Some programs, such as Microsoft Word for Windows, ask which fea-
tures you expect to use and install only the files that are appropriate
for you. if you later change your mind, you can install the missing
pieces later.

When you install DOS, dozens of programs are installed on your hard
disk. If you are short on disk space. vou may want to browse through
these programs and delete those that are not important to you.
Consider the following examples:

W DOS 6.0 includes many files that enable DOS to work with foreign-
language character sets, including German, Swedish, and French.
If you expect to use your computer only in the United States,
deleting these files can free disk space.

W Some DOS 6.0 utilities may duplicate functions that are available
in other programs installed in your system. If you use a backup
program (such as Norton Backup or FastBack), for example, you
can delete the DOS backup program, MSBEACKUP.

The manual that comes with DOS 6.0 lists some of the programs and files
that you may not need and can delete to make more space available.

Using Disk Compression

1f you were to examine the file that contains the text for this chapter,
you would find that many words—such as D05 and the—are repeated
frequently. Most data includes such repetition—patterns that occur
over and over within a file, whether the file contains English text,
customer data, or machine instructions.





