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It may not be obvious that the problem is a damaged partition map. If you experience prob-
lems accessing files, or get unexplained disk errors, you may have one of several disk-related
problems. Diagnostic software, such as Norton Utilities or MacTools, will uncover the reason
behind any inconsistencies.

Optimization software

The hard drives connected to your Macintosh do quite a bit of work during the course of a
normal computing session. Information is almost constantly being written, changed, or de-
leted from the drive.

One side effect of the constant shuffling of data is called disk fragmentation. This occurs be-
cause of the way computers keep track of used and free space on a disk. When data is first
written to a disk, files are placed next to each other in contiguous blocks of space. After files
are deleted or modified, holes of free space open up where there used to be data. New files
written to the disk are broken up into two or more fragments and placed into these “holes”
between other files. Because files are always being added, deleted, and modified, file fragmen-
tation continually gets worse and worse. Eventually, more and more of the files on your hard
drive are broken into fragments, and fewer files exist as contiguous blocks. See Figure 9.2 for
a representation of a typical disk with numerous fragmented files.

Fragmentation Display

1= - = o

B Orphared | Volume Info: File Iafo:
M Anchored ® Hame : Wilma ® 2,859 files oopupy 208, 364K
[ Fragmented ® Size: 235 608K ® 78 files (3%) are fragmented
@ Last optimized : unknown ® Total free space: 31,244K
[ Cantiguous | @ valume is not being monttored  ® Free space fragments - 201
[ Free ® Split Optimize optien ks On ® Largest free space fragment : 14 036K
o )

Figure 9.2 Contiguous files are represented by light areas; fragmented files by dark
areas. Free space is white.

When the hard drive needs to read a file from disk, the read/write head must be positioned
directly above the blocks on the disk that contain data belonging to that file. If the file is bro-
ken up into several pieces scattered around the disk, it could take several passes for the drive
head to read the entire file. Your Macintosh performance suffers.

Defragmenting the hard drive, or putting all the pieces back together to form contiguous files,
is one way to combat the effects of file fragmentation. Software packages that perform this
function still leave the free space of a hard disk fragmented, but do rearrange the files thart are
on the hard disk.
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Sometimes, simply defragmenting a drive is not enough. Files that are commonly accessed
may exist on opposite sides of the disk, separated by files that never change (such as fonts,
applications, and system files). This requires the read/write head to travel an extra distance
before the Macintosh can retrieve the data. The reordering of files so that groups of data are
stored in the same location is called optimizing.

Disk Express Il

This powerful control panel does much more than defragment and optimize hard drives.
While you work on your Mac, Disk Express [T monitors all the files you access, and, depend-
ing on their usage, assigns them to one of three categories: active, sporadic, and dormant.

When you perform an optimization using Disk Express I1, the software intelligently
defragments files and positions them on the hard drive according to their category. By de-
fault, active files are placed at the front of the disk, next to the directories. Then the free space
is positioned next to these frequently used files to reduce any further fragmentatdon between
optimizations. Next, files that are used only sporadically and those that are considered dor-
mant are placed at the end of the hard drive. See Figure 9.3 for an illustration of Disk
Express’s default optimization. All ocher optimization utilities pale in comparison to the fea-
ture set and sophistication of Disk Express IL.

Fragmentation Display

W Orphaned Volume Info: File Info:

Jl Anchores | ®Mame. Vilma ® 2,859 files occupy 208, 264K

[ Fragmenteq | ® 517 235 808K ® 0 Files (O%) are fragmented

Ll ® Last optimized: 5/12/94 @ Total free space: 31, 244K

[ Contigueus | s Optimization index 100 ® Free space fragments . O

[] Free ® Split Optimize option i5 On ® Largest free space fragment: 31 244K
————
Coiose )

Figure 9.3 Disk Express monitors files and places them on the disk according to their
frequency of use.

Disk Express has several features that make it the optimizer of choice for anyone who desires
the most efficient hard drives.

* Optimizations can be performed unattended and in che background at scheduled days/
times.

* An optimization index can be set from 1 to 100 to specify the “tightness” of the oprimi-

zation.

-—
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* Disk Express can be set to monitor only specific volumes, or any volume that is
mounted on the Macintosh (including removable media).

* Optimization can be set to Packed (all files), Splic (all files), or Quick (active files only)
mode depending on the level of control and file placement desired.

* Disk Express has the option of performing a full disk verification before optimizing
files. The program also recognizes when you attempr to regain use of your Macintosh
and stops moving files until the System becomes idle again.

* To prevent data loss due to unexpected power failure or other sudden interruption,
Disk Express uses a fail-proof method of moving files.

For more information, contact:

AlSoft, Inc.
(713) 343-4090

Note

Some driver-level compression programs recommend not performing disk optimization
when they are used.

File recovery

Whether you lost a file because of a hard disk crash or accidentally deleted it from your hard
drive, it is sometimes possible to retrieve the lost information. The ability to get a file back
depends on how quickly you take action.

When a disk crash causes a file to disappear or to become damaged, the file is actually still on
the disk undil another file overwrites it or until the disk is formacted. Many crashes simply
remove a file from the directory, meaning that if you can let the directory know that the file
actually exists, you can once again use it.

Several software packages allow you to look at the contents of your hard disk below the direc-
tory level. The software also includes the ability to bring a lost file back to life.

Norton Utilities and MacTools are actually collections of software udilities. Each includes file
and disk repair utilities, lost file recovery, and an optimizer/defragmenter to keep your hard
disk running its best. The packages differ mostly in style.

Norton Utilities

Norton Utilities, from Symantec, is a disk diagnostic and recovery package. Norton includes
several applications that can help you prevent problems with hard disks, and recover from
them if disaster strikes. In addition, Norton Utilities includes:
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FileSaver

Disk Dactor
UnErase
Volume Recover

Speed Disk

Norton Utilities is a valuable component of your emergency diagnosis and recovery kit. In
addition to a full set of tools that can be kept on your hard disk for regular maintenance and
troubleshooting, the package includes a bootable Hoppy for emergencies. If your startup hard
disk will not mount, use the Norton emergency disk to get information about your damaged
drive, and possibly recover its files.

UnErase, Disk Doctor, Volume Recover, and Speed Disk appear in the program’s main win-
dow (see Figure 9.4). You'll see this window when you double-click on the Norton Utilities
application.

I Diconcse cnd repairdarmaged disks,

UNERRSE
i I Recover fles hothove been occideniolly delated.

NORTON DISK DOCTOR EE

! SPEED DISK
I (pfmize o ddve’s perfomance.

22§ WORTON BACKUP I
ﬁ N Bockup ond Restore fles and disks

Figure 9.4 Norton Ultilities” main window.

Price: $149
Symantec Corp.
10201 Torre Ave.
Cupertino, Ca 95014
(800) 441-7234

Norton FileSaver

When you install Norton Utilities for Macintosh, you have the option of applying a little pre-
ventive medicine to your hard drive. FileSaver is a control panel (CDEV under System 6) that
keeps a log of files you create, move, and delete from the disk, as well as files found on flop-
pies and removable disks. If a disk crash occurs, FileSaver’s record helps Norton’s disk recov-
ery utilities find and repair damaged files. FileSaver can also track file activity on more than
one currently mounted volume.
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The Expert Level configuration (see Figure 9.5) lets you choose to track a specified number of
files per volume, and determine whether to maintain finder comments associated with files.
The more files you choose to track, the more disk space FileSaver needs for its log,

SEETTT T FileSaver
@®on Files Save  Save
Qoff  To Volume Finder

v20 Track Info Comments

Maointesh HD | 500

BackupLrive | 500 | / |
Hot Oon . ® on
Key @or | ™ ’0 Oorr
o+ [1] [ovrs Tz

Speaial Settings...

] Show leon at Starilp

Expert [

Figure 9.5 FileSaver's Expert Level dialog box.

Norton Disk Doctor

Disk Docror is one of Norton’s core applications (see Figure 9.6). This diagnostic tool can
find and fix many disk and file problems on both hard disks and floppies. You can use Disk
Doctor even if there are no known or suspected problems with a disk to find bad resource
forks, incorrectly dated files, and other problems that haven't yet caused trouble.

SYMANTEC.
THE HORTON DISK DOCTOR Diagnosing “Data Files™

/ Y

Checking Yolume Info Analyzing Directory Checking Hierarchy

20| &
: a1

Checking Allecation Losking fer Lest Files Analyzing Files
T 1
I
(_Pause )

Figure 9.6 Norton Disk Doctor performing a scan of a disk drive. The disk repairman
moves from box to box as the scan progresses,
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Disk Doctor scans for the following information (you can track his progress graphically):

o Check Volume Info: Determines whether the disk can be mounted on your Mac’s
deskrop.

e Analyze Directory: Looks for directory inconsistencies, unlocks files that can’c be re-
moved, fixes folders that won’t open, and generally cleans up the directory structure.

* Check Hierarchy. Compares the directory to actual files present on the disk.

e Check Allocation: Searches for portions of the disk (blocks) that are improperly allocated
to more than one file, then resolves the conflicts.

» Look for Lost Files: Finds and fixes sectors of the disk chat the directory thinks are being
bussed, but which are really available to hold new information.

o Analyze Files: Looks for files with missing icons, resource forks, or invalid dates. Identi-
fies and attempts to fix corrupred files.

If Disk Doctor finds problems with the structure of your disk or files, it offers the option of
fixing the problem or continuing with the scan. It’s usually a good idea to let Disk Doctor fix
problems it finds. If you're not sure abour a change the software wants to make, click on No
when you are asked about a particular file or group of files. Disk Doctor will report on all
problems it finds. You may want to run Disk Doctor again after you back up your disk drive.

UnErase

When you use the Empty Trash command to get rid of files you no longer need, information
about the files is removed from your hard disk’s directory. The file is still stored on your disk,
however, until you overwrite it with a new file or use software to erase the file. Because files
remain on the disk for a while, you can often retrieve those you accidentally deleted. UnErase
provides you with this option and several others (see Figure 9.7):

* Quick UnErase: Locates all files and file fragments still on the volume you've selected to
search. If you installed Norton FileSaver, the search is quicker and is based on the log
FileSaver has created.

e Search for specific file type: This option lets you pick from a list of common file types.
Each application program you use has its own file type, and using this option lets you

search for, say, all Microsoft Word files.

o Text Search: As a last resort, you can enter a phrase, word, or other bit of text in the file
you're looking for. The Text Search option finds portions of a file, which you must
then piece together to recover the entire file. If you can locate all of the pieces, Norton
petrforms the repair for you.




462 Upgrading and Reparing Your Mac
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Figure 8.7 Your chances of recovering a file are displayed in the far right column of the
UnErase window. Select the file or files you want to recover, and click on UnErase to begin.

Volume recover

If you have a badly damaged or accidentally initialized hard disk, Volume Recover is your best
bet. UnErase goes after erased files; Volume Recover reconstructs an entire disk.

Like UnErase, Volume Recover works much better when FileSaver has been installed before a
disk crash. When you choose a drive to scan with Volume Recover, the software looks for the
FileSaver information associated with the drive.

If you haven’t installed FileSaver, you can choose from a Directory Scan or Volume Scan for
hard disks, or a Floppy Tags search for floppy disks. If directory information is relatively in-
tact, the Directory Scan option is best. Volume Scan finds and collects file fragments, from
which you may be able to piece your files together.

Speed Disk

Speed Disk is primarily a tool for preventive maintenance, although you may want to use it
the first time disk trouble occurs or if you feel your hard disk should be performing faster.

Speed Disk optimizes and defragments hard disks and floppies. When you choose Speed Disk
from the main Norton menu, you see a “map” of your hard disk (see Figure 9.8). The map
shows where data is stored on the disk and how much of it is fragmented or spread across
various parts of the disk. When data is fragmented, the hard disk’s heads must scan longer to
find the data they need. When you copy files onto your hard disk, the information occupies
whatever space is available, whether it’s contiguous or not. If the file is splic over different
parts of the disk, the disk is fragmented. Using Speed Disk, you defragment and optimize the
disk by moving data into contiguous blocks.
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Speed Disk |

;JUnwre whether 1o optimize? Click

& {on "Chack Drive" fur a diagnosis.
_SPEED DISK— [l == Il — [ =

; ET H e ssom
MacintoshHD 1) Free: 144 M
| check Drive | QC} Tonds et

Figure 9.8 Speed Disk's Easy Level window shows a disk in need of optimization.

MacTools

Like Norton Urilities, MacT'ools, from Central Point Software, is a modular package com-
posed of several disk repair and maintenance utilities. MacTools also includes virus protection
and backup software. MacTools™ disk fixing and maintenance functions are found in several
applications.

MacTools comes on four disks, and includes its own installer program. Wich this application,
you can install the applications and utilities you want, specify where they should be placed,
and whether the installer should build bootable emergency and optimization disks (see Figure

9.9).

Welcome to MacToals® Instailer

"l (@ inata)l o update MacTeols () Build DiskFb startup disk
4O Remove MacTooks QO Build Dptimizer staclup disk

475 I yeu want 16 shoese which MacTeols applications and eontrol panels to -
i) nstall or remove, click What,

;i To avold infesting MacTools itself, scan your disk for viruses before installation.
S5 [ sean “Huchtosh HO ™ and “Data Files ™ for viruses,

P Iysuwant fo spectfy 3 different folder or disk, olick Where. Curent
I 7, destiation s "Outa Files. ~ i

161iqu InstaTl 4o fnstall the ourrent selestion of FacTosls applications and contrel panels:

::”EilnSta]l;.:l:T (" owit k[ instan... )|

Figure 9.9 The MacTools installer walks you through the installation.
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Price: $149.95
For more information, contact:

Central Point Software

15220 N.W. Greenbriar Pkway, Suite 200

Beaverton, OR 97006
(800) 445-4208

DiskFix

The DiskFix application has several functions. You can use it to look for and repair a variety
of problems with hard disks, floppies, and removable media. Central Point divides the prob-
lems you can fix by their impact on the system:

o Startup. Difficulty booting the compurer with the affected disk.

 Disk mounting. The disk in question doesn’t appear on the desktop, or a message tells

you that the disk is damaged.

* File or jolders. Files or folders disappear or won’t open.

o Viruses.

* Bad blocks. Some areas of the disk are damaged, making files stored there unreadable.
o Cross-linked files. A single sector on a disk is allocated to more than one file,

* Damaged deskrop. A disk’s master directory (Desktop file) is damaged, so that file hier-

archy, icons, dates, and Finder comments are corrupred.

With DiskFix open and all available disks visible in the window, you can run a complete
check of a dislk’s media, file structure, boot blocks, and other parameters, as displayed in Fig-
ure 9.10. You can choose which parameters to work with in the Options dialog box.

0 Oplions

[] Cak strusture
[ veuses

[ & becks
] Desicop e

[ Systen files
] AppHoation ez

Autematio Oabicns
[ Cheeke at ks when run
m S el d i

[0 Repc ot pretgems

] Bad ates

[] Bundie bits

[ Notity if meee thas :
{14 _J fes raed backing up.

[ [Nt firee |
L_i a files are fragmented.

Figure 9.10 The Options dialog box lets you pick and choose among DiskFix’s various

checks.
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If DiskFix finds a problem, it prompts you with a dialog box, asking if you want to have
DiskFix repair the problem and continue its check. You may want to choose No if you
haven’t backed up a disk or are otherwise uncertain of the repair’s impact. DiskFix dialogs
usually offer an explanation of the pros and cons of making repairs. You can also choose to
have DiskFix make a report of the check you've made, and the repairs it completed or de-
ferred. When you've set all these options, you can save the configuration as a Setup file.

Running checks regularly can fix minor problems before they grow. Using DiskFix’s
AutoCheck and Scheduler features, you can have DiskFix automatically perform checks and
repairs unattended. To use this feature, you must be running System 7, or System 6 with
MultiFinder. Also, if you didn’t build emergency disks when you installed MacTools,

DiskFix lets you build them. You might want to create more than one.

Undelete

Undelete can correct your mistakes. If you accidentally throw away a file or folder full of files,
Undelete can search your hard disk for them and help you get them back. As discussed earlier,
files thrown in the trash are not really deleted until they are overwritten, or until you fill up
free space or reformar the disk,

Undelete is MacTools’ first line of file recovery. With it, you can scan a disk for files of a cer-
tain type or for files that contain a specified text string. You can then restore the files. If you
activated the TrashBack extension when you first installed MacTools, you can use this utility
to recover files that have accidentally been thrown away.

Undelete may have trouble reconstructing deleted files if they have been partially erased. The
Undelete File list tells you whether the chances for recovery are perfect, excellent, good, fair,
poor, or destroyed.

FileFix

DiskFix focuses on getting hard disks, floppies, and removable media back in working order;
FileFix concentrates on the integrity of individual files. With it, you can scan a whole volume,
a folder, or a file to determine whether one of several common file problems have occurred,
including:

e Invalid dates

* Bad blocks

e Damaged resource forks

e Incorrectly set bundle bits

The main FileFix window, like the DiskFix window, displays each mounted disk and an icon
bar of commands (see Figure 9.11). The Options button lets you pick the problems you want
to look for and repair. FileFix lets you scan a whole volume, or just a file or folder. You can
then choose to repair problems it finds, and choose how these problems will be reported. If
you choose the Repair Automatically option, FileFixs report lets you know what files were

fixed.
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Options

uick Chack Opticns,
* hcheck resources
) Automatically repair bad bundle bits and bad dites

Word Extract Qotion
[ Sean for text only

[ Autornatically repair corrupt iles

[ Strip Externsl references

Figure 9.11 FileFix's Options dialog box lets you pick scanning and repair choices.

Note

FileFix includes the unique capability of repairing Microsoft Word and Microsoft Excel
files, If you are unable to open a particular Word or Excel file in the normal way, select it
in the FileFix window. If the file was created by Microsoft Word, select the Scan For Text
Only option in the Options dialog box, and then scan the file. FileFix extracts the text
from the file, and prompts you to create a new file that is readable with any word process-
ing program, including Microsoft Word. You lose your Word formatting, but the file will
otherwise be intact.

FileFix offers two options for damaged Excel files. First, you can choose to auromartically
repair corrupt files. Using the Expert button in the Options dialog box gives you more
options. If you are having trouble with Excel files that were once linked to other files, use
the Strip External References option. The file will then open on its own.

Optimizer

Think of MacTools’ Optimizer as a tune-up for your hard disk. Over time, files on the disk
become fragmented. As they are saved, moved, and deleted, they become scattered across the
disk, requiring the disk head to spend more time looking for the files you need. Optimizer
puts file fragments back together, and moves all files on the disk into the same area of the

disk.

Of course, any application that moves your files around should be used with caution.
Whether you use Optimizer on a regular basis or when the disk’s speed is noticeably slow,
male sure you back up the disk before optimizing.

Note

Don’t optimize a disk if you plan to retrieve deleted files. Moving data around during the
optimization process may overwrite all or part of the file you want to undelere.
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Optimizer can perform a quick optimization or a full one. Because you can’t perform full op-
timization of a startup disk, or on any other disk with open files, the quick optimize option

lets you remove most fragmentation from the media. Use full optimize on non-startup disks
with no open files or applications.

Like DiskFix and FileFix, Optimizer presents a window with all available disks and several

choices. The Options dialog box (see Figure 9.12) is where you will make most of your
choices.

Dyring Full Optimization Puring Analsis
Mave files ta: [C]cneck for bad blecks
(8) Beginriing of disk
O Begirning & end of disk
Arrange files by
Clbste Atter Oatimization
(kind @b
Priority of kinds ORestart
(drag to reorder): O Stwat dovn
Directory
System
Extenstons
Apghication
Doournent

Figure 9.12 Optimizer's options let you decide where files should be located, and which
ones should be given priority.

Signs of impending hard disk failure

Some hard disk problems appear all at once: you can’t boot the drive, or files can’t be opened

or copied. Other problems take longer to surface. By taking note of these abnormalities, you
may be able to head off disaster before it strikes.

Expected Life Span

A hard disk comprises electronics, mechanical parts, and placters. The mechanical parts and
the placters will eventually wear out. Although it is impossible to predict how long a hard disk
will last, its longevity really isn’t even a concern because you will probably want to replace che
drive with a larger or faster one before it ever shows signs of slowing down or crashing.

Warning Signs
Some warning signs of hard disk trouble include:
* Disk crashes intermittently.

¢ Files will not open normally.
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* You are unable to copy files to or from a hard disk.
* You are unable to install software due to disk errors.

* The hard disk makes odd sounds while accessing data.

Solutions

If you experience any of these disk maladies, it’s a good idea to take a few general precautions.
* Malke sure your disk is completely backed up.
e Check your SCSI connections and termination,
* Use Norton Disk Doctor or MacTools DiskFix to make a quick check of your disk.
 Delete or repair problem files.
* Optimize and defragment your disk.

¢ Make sure the latest drivers for this hard disk are installed.

Hard disk utilities

Several vendors sell utility packages that can help you manage hard disks. These programs:
*  Format and initialize: Erasing everything from the disk.

e Partition: Dividing a hard disk into sections, which appear on the desktop as totally
separate disks.

*  Update disk drivers: Updating the software on each disk, so that it works at peak effi-
ciency with your Mac and the latest version of the operating system.

Drive7

Casa Blanca Works™ Drive7 can format your disk, partition it, and update its driver. Drive7
also includes a control panel (CDEV under System 6) for managing removable disks, such as
SyQuests, Bernoulli cartridges, and optical disks.

System 7 caused some problems for Macs with older hard disks. In some cases, the disk’s
driver needs to be updated so thar it can be used with System 7. In others, problems show up
when you try to use 24-bit addressing or Virtual Memory. In any case, Drive7’s new SCSI
driver ensures your disk’s compatibility with System 7. Just boot your Mac from the Drive7
floppy, or update your non-startup disks while running the normal startup hard drive. To
update the startup drive, you’ll need to boot from the floppy.

All versions of the Macintosh Finder include an erase disk command, which works on flop-
pies, hard disks, and removable media. That command, however, isn’t as thorough as it
should be. If you want to erase all vestiges of the previous contents of your disk, or would like
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the job done faster, Drive7’s formatter is one solution. Formatting also installs the Drive7
driver.

If you hold down the Shift key while clicking on Formart in the main Drive7 window, the
button changes to Initialize. Initializing a hard disk does not completely erase it, but it does
discard directory information. It's also a lot quicker than formatting.

Most Macintosh users have one partition on their hard disk. A partition is an area of the disk
where your files are stored, which appears as one icon on the Desktop. Some users choose to
create multiple partitions as a way of splitting a drive up among people or tasks. You can also
partition a drive to run different versions of the Macintosh System, or Apple’s A/UX UNIX

Operating System (see Figure 9.13).

(

3

|Backup Drive I

Maci_ProsefiDriver o

Chooss Partitien Stule
Makimum Macintosh
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A/UH 507 Macintosh 50%
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Parttiardnmbr i

Name: MacOS Map Entry: 6
Type: AppleHFS 100% of Valume !
Size: 125.12 M Bytes (Uninitislized) |
Max Size: 0K Bytes
Min Size: 2 M Bytes

Figure 9.13 Drive7's partition window lets you select from several standard partition
styles.

Drive7rem, is a control panel (CDEV under System 6) that is designed to replace control

panels for different types of removable drives such as SyQuests, IOmega, and Bernoulli drives.
When you open it, Drive7rem presents a picture of your SCSI bus and the devices attached to
it. You can also use Drive7rem to alter partition attributes on both removable and hard disks.

For more information, contact:
Price: $79.95

Casa Blanca Works

148 Bon Air Center
Greenbrae, CA 94904

(415) 461-2227

Hard Disk Toolkit

FWB’s Hard Disk Toolkit includes an array of utilities and one of the most comprehensive
user manuals around. Its claim to fame is its capability of digging deeply into the inner work-
ings of a hard disk to find problems, or allowing you to customize the disk’s operation.

-_—
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FWB sells two versions of Hard Disk Toolkit: the complete version, and Hard Disk Toolkit
Personal Edition. The Personal version does not include benchmarking software, World Con-
trol, or HDT Util. The Personal Edition also lacks the extremely detailed user guide, with its
multi-chapter explanation of hard disks and SCSI.

HDT’s main components are the following:
¢ HDT Primer
* HDT World Control
e HDT Extension
« HDT Prober

HDT Primer: If you want to get a good look at the top level features of Hard Disk Toolkir,
you'll find them in HDT Primer. With Primer, you can format, partition, and update drivers
for hard disks and removable media.

HDT Primer’s low-level formatting provides more options than most formatters. You have
total control of the drive and its attributes. When you formar a disk wich HDT Primer, the
software installs an FWB driver, which gives you access to the rest of Toolkit’s special fea-
tures. You can install the driver without reformatting your hard drive.

Primer includes a disk testing suite (see Figure 9.14). You can configure a quick test, which
runs a batch of scans to determine whether the disk contains bad blocks. You can also set up a
custom set of tests that verifies the media and tests read, write, and seek integrity.

_Test Options
Sequenti JRead [JwWrite [JVerify [JSeek
Rando [JRead [QWrite [JVerify [JSeek
Alternat (K Read [OWrite [JVerify [JSeek

(] SCS1 Self Test (8 Manual Reallocation () Repeat forever
[ Deiee RAK fot

(] Blind Do Transfers () Automatic Reallocation (@) Single Test Pass
(] Use Write Test Pattern

Test Size: [[EEHE]K (Mlox = 157K)
Test range: Block |I] Jh|248325 |

Total disk blocks: 248025

Figure 9.14 HDT Primer includes 13 hard disk tests.
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HDT World Control: Opening HD'T World Control takes courage. World Control is de-
signed to help disk drive experts set and tune a variety of internal parameters. You shouldn’t
attempt to use it unless you are sure of what you are doing and have fully backed up your
hard disk. World Control lets you view and edit a disk’s page parameters, which control the
inner workings of disk hardware.

You can use HDT World Control to alter a hard disk’s microcode. You do this by modifying
the parameters set by the drive’s manufacturer. The goal is improved performance. You can
manipulate more than 150 SCSI-1 and SCSI-2 parameters. With World Control’s caching
parameters, you can also alter or optimize the hardware caches within your hard drive. World
Control lets you dig deeply into the disk, even locating defects that were present when your
drive left the factory. You can scan for new defects, called grown defects, as well.

HDT BenchTest: With BenchTest, you can pur a disk drive chrough its paces, comparing
its performance to other drives or to previous scans of a given drive, You can alse change
parameters in World Control based on weaknesses you find when running Bench tests (see
Figure 9.15). You can create your own benchmark index by choosing among eight testing
parameters.

S e———cr——= DT BenchTes| D—————=—=|

Where: FDriver_0, SCSI0
=8 ] Size: 100.0 MB
) SCSIID: 0
Data Files Product ID:  QUANTUM P105S 910-10-94%A.3

TestDate:  S5/16794 10:50 PM Comments:
Computer:  Macintosh llsi

KB fsec 4 =
o Sustained Read: 751 Kilobytes/szec
8001 Low=569 Peak=832

Sustained Write: 740 Kilobytes /sec

W Low=580 Peak=839

Average access fime: 33 ms
Average seek fime:  19.0ms

Read fransactions /second: 226
Write transadions /second: 61

OYERALL INDEX: 27  ©

4004

0 20 40 60 80 KB

Figure 9.15 BenchTest creates an index of test results based on six tests. You can
compare your drive's performance with that of selected FWB products, or other drives you
test.
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HDT Extension: Removable media, such as SyQuest cartridges and oprical disks, do not
mount like hard drives when you start up the Mac if there is no media loaded into the drive.
HDT Extension is an extension you install into the System Folder. Once installed, HDT Ex-
tension mounts drivers when you insert a removable disk into the drive. The extension also
compensates for slower (usually older) hard drives, which may not mount properly.

HDT Prober: Prober is a control panel that helps you keep rabs on the SCSI bus (see Figure
9.16). With it, you can view all devices on the SCSI chain, and mount those that didn’t
mount at startup.

S J=——= HODT Prober™ 1.5 |
i [ e o o e e e s B
|4 .‘ Bi-d-dd-l-d-ll-id-‘
il - Fiﬂ-’ d 4 4 4 4 o4 4 4 4 4 4
[ d d d o 4 A 4 4 4 4 4
"-:anc-rpc-::uted"""‘"‘““"
Hd jd 4 4 4 4 4 4 4 4 4 4
SCSIID: 24 <L~
Yendor : EFSOMN

Model: OMD-S010

Rewizion lewel: 308

COptical Drive

Block Size (bytes): S12

Total Mumber of Blocks : 242832325

Total Capacity : 121 ME

In=ide Macintosh Yol S partition scheme.

Total number of partitions: =

AMS 1 UWarsion = 2

150 Uersion = HNHo 1

Figure 9.16 HDT Prober gives more information than other SCSI bus control panels,
including a drive's block size and partition scheme.

Price: Hard Disk Toolkit Personal Edition: $79
Hard Disk Toolkic: $199

For more information, contact:

FWB. Inc.

2040 Polk Street

San Francisco, CA 94109

(415) 474-8056
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Floppy Drive Troubleshooting

Originally, the floppy disk was the sole storage method available to Mac users and the pre-
dominant form of storage for users of many other platforms. Disks were as large as 8 inches
and were, well... floppy. The 5 1/4-inch floppy disks of old (still popular on DOS machines
and used with the Apple II) were encased in a flexible sheath and could be casily damaged or
destroyed. Keeping these awfully “floppy” disks flat and safe was a job unto itself, and they
were so fragile that writing on one with a ballpoint pen could take it out of action. Fortu-
nately, this wasn’t che case with the newer, hard-cased disketres.

The floppy disk is a popular and convenient way to store and move data; for this reason, you
should try to keep your disks and their drive in good shape. This section outlines many of the
problems you could have with a floppy disk or its drive. This section lays out what you can do
to fix these problems, from simply being aware of the appropriate storage environment
through pulling our your roolkit and raking apart the drive.

Floppy disks and preventative maintenance

Standard 3 1/2-inch floppy disks don’t look too floppy, and certainly don’t seem to be as
fragile as the infamous 5 1/4-inch floppy. Unfortunately, 3 1/2 disks can fail wo. Floppy
diskette drives also can have problems. For this reason, it is a good idea to keep your Macs
floppy drive tuned and aligned.

Floppy drive errors signal a problem. They can occur for a number of reasons, ranging from
plain dirt to a dead drive. You can correct or prevent most problems yourself.

Cleaning the heads

The simplest way to keep a drive running is to keep it clean. Apple recommends using the
3M floppy cleaning kit whenever the drive begins to misbehave, fails 1o format, or reads disks
improperly. Cleaning will keep oxides from building up on the drive’s head. Do not use it too
often—the cleaning kic’s solution is mildly abrasive and can premacurely wear out read/write
heads.

Cleaning consists of putting a little cleaning fluid on a special floppy disk and running it
through the drive for a few seconds, allowing the abrasive surface of what would be the disk
part of the floppy (but is instead a soft, papery cloth) to wipe the dirt and debris off the heads.

Warning

Writing on a disk with a pencil is potentially damaging. The graphite in the pencil lead can
get into the drive and do serious damage to the heads When you write on a floppy, write
with a pen (ballpoint pens are OK to use).
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Keeping away from magnets

Some Macs generate their own disk-killing electrical fields. A compact Mac’s power supply is
on the left side of the case. If you have an external floppy drive, keep it on the right side,
Leaving the drive or a stack of floppies on the left side of a compact Mac can destroy your
data.

The ImageWriter has a magnet in its cover (it tells the printer if the cover’s open or not);

don’t leave floppies on top of it. Old telephones also generate current via their ringers. Stereo
system speakers generate powerful magnetic fields: keep floppies away from them. In general,
keep your drive and disks away from anything that can generate significant electrical current.

Throwing and bending are bad ideas

Not all offices are networked well; sometimes it is easier to carry a floppy across a room
(known as SneakerNet) than it is to pipe something through the network. Not long ago, a
few of us used what we called The Ninja Net. If someone needed dara, he or she would yell
across the room, “Hey, give me a floppy with last week’s images!” The lucky party would then
load the floppy, stand up, and fling the disk like an oriental throwing star. Not surprisingly,
we destroyed more than one floppy, although it was a relatively simple, effective, and fun way
to transport data, This case may be extreme, but the point is, don’t batter your disks.

The danger isn’t to the disk itself so much as to che read/write heads inside the drive. A
floppy with a bent shurter can jam inside and even shear off the top of the read/write head,
which is not easy or cheap to fix. If you have a floppy that contains vital data and has a bent
shutter, very carefully remove the shutter, move the data to a safer place, and then “throw”
the damaged floppy away.

Drinking around your disks can be dangerous

If you spill water or soft drinks on a disk, your data may survive the event, buc don’t try to
recover the data immediately. Wait a few days. Even if it’s critical data, don’t put it in your
drive unless you're ready to pay for repairs on the drive. Let the floppy dry and then open the
shutter and check the media. Only after you've verified that there’s no moisture anywhere
inside can you put the disk in. Rotate the disk inside its case to look at the entire floppy be-
fore putting it in the drive.

In a worst-case scenario, if you really have to have the dara, you can pop the floppy’s case
open and very carefully—without touching the surface of the disk—remove the media and let
it dry in the open. Take a second floppy, pop it open, and put the dry disk in the new case,
and then tape the whole thing shut and try it in the drive. There are no guarantees—a blob of
sugar from a soft drink can still gum up the works—but this is better that having a company
collapse for lack of proper accounting data.
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Don’t force it

Removing a floppy from its drive is usually easy. Hit 3£-Y or drag the disk image to the
Trash. If the drive won’t let go or doesn’t recognize the disk, here are a few things to try, in
this order:

1. Push a paper clip through the manual eject hole.
2. Restart your Mac while holding the mouse button down.

3. Push a paper clip through the manual ¢ject hole while very carefully lifting up the disk
with a thin object, such as a letter-opener. This one’s dangerous: don’t force anything.
Ifit’s stuck, it’s stuck, and you'll have to take the drive apart.

Never force a disk into a drive. The rack that holds the floppy drive case in place may have
slipped or bent. Look through the slot to see if anything is in the way. If it looks like the case
of the drive itself is in the way—sort of like an elevator between floors—open the Mac and
try to line it up again. (Read about opening the case in the section “Cleaning a Drive” a lictle
later in this chapter.)

Read/write errors and unreadable disks

By far the simplest fix for a disk is to have it in the right format. Did some guy down the hall
give you the disk and said that it was formatted? You probably can’t even read it, right? First,
what kind of computer was he using? If it was a DOS machine, he may have given you a
DOS disk, which is an endirely different format. Fortunately, Apple supplies a utility called
PC Exchange, which enables your Mac to read and write to DOS disks, as do many third-
party utilities such as Access PC and DOS Mounter. They're all extensions, so be sure you
have at least one (and not more than one) loaded. Even if the person who gave you the disk
was using a Mac, he or she still might have been reading and writing to a DOS disk.

Another, slightly more insidious issue is the gradual change in hardware over time. The 128K,
512K, Plus, and some SEs and Mac Ils can only read 400K and 800K disks. There’s no way
to make a 128K, 512K, or Plus read the now-popular 1.4 MB disks. An older SE and a Mac
IT can be taught to read them, but only by buying a new drive for each—the Mac Il also re-
quires a new chip on its motherboard. The way to tell if a disk is 1.4 MB is to count the holes
in the upper edge of the disk. A double-density (DD) disk holds no more than 800K, al-
though it can be formatted as a 400K disk. It only has one hole. High-density disks hold as
much as 1.4 MB and have a second hole on the opposite side.

Remember that if you have an older drive that doesn’t recognize 1.4 MB floppies and you put
a 1.4 MB floppy in, the Mac will think it's unformatted and ask you if you’d like to format it.
Formatting a 1.4 MB disk as an 800K disk can lead ro data loss. A quick fix is to cover the
second hole with a piece of tape and format away, but it’s a hazardous operation that should
be used only in emergencies. It won’t hurt your drive, but your data might not be saved to the

floppy.
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Note

If you're thinking about adding a hole to an 800K floppy to make it into a 1.4 MB floppy,
it’s risky. In a pinch it might hold your data for awhile, but the two use different media
designed for different specifications. It will more than likely fail. Format 800K floppies as
800K and 1.4 MB floppies as 1.4 MB unless you're desperate.

It is possible to use a 400K disk as an 800K; if the 400K formars properly the first time it’s
probably okay. The only difference between an 800K and 400K drive is the number of heads;
an 800K has one on top and one on the bottom; the 400K only has one head on the top.

A caveat: If the 400K disk has long been used as a 400K, don’t try to make it into an 800K
disk. The 400K drives have a pad where the second head would be in an 800K drive, much
like a cassette recorder’s, It presses the media up into the upper head and wears out the media
on the bottom. That lower media hasn’t been closely checked by the manufacturer, either.
The unused side only has media to keep the floppy from curling up.

Here is something to remember for 128K and 512K Macs HFS disks. Apple changed the way
the Mac file system works with the introduction of the Plus, so if you're wondering whether
your machine will read HES disks, Apple very conveniently put a pixel in every window to
tell you. It’s in the upper left corner at the edge of the double line that separates the window's
header info from the icons themselves.

Non-HFS systems are by-and-large pre-SE machines, but check the pixel to be sure, The pixel
was no longer used after System 7, which requires the HFS filing system, so rest assured that
your Quadra is an HFS machine.

Wandering Alignment

Not all drives behave exactly the same way. A read/write head jumping back and forth madly
for hours and hours can gradually move out of alignment. It may not be exactly centered over
the tracks that were written when the disk was formatred. One drive may run a litdle to the
inside of the ideal, another to the ousside. A disk taken from one machine may not work
propetly on another. If the machine in question seems to format, read, and write disks that ic
alone created and modified, and won’t read any other disks, its head may be out of alignment.

[t is also possible the disk itself has changed. If it was formatted in a cold environment and
you're trying to read it in a hot environment, the variance between machines may have been
exaggerated just enough by the disk’s expansion or contraction to cause an error. Find out
where it came from, and then either cool it or warm it and try again.

Failing media

The media on floppy disks isn’c permanent and does wear out. Sometimes it comes from the
factory with physically bad blocks, but the standard System 7 Finder formatting process
marks them so they can’t be used. If you're using System 6 or earlier, the Finder will simply
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tell you the disk is bad, but you may be able to mark the bad blocks with a third-party utility
such as MacTools or Symantec Utilities and continue using the disk. Do this only if you re-
ally need it because errors tend to propagate. If an error develops after the disk has been for-
matted, you may have to use an application to retrieve data from the disk. For example, if you
insert an often-used disk and the Finder asks if you'd like to format it, don’t do so—format-
ting will destroy all the data on the floppy.

Reformatting will fail in at least one special case. Apple’s DiskCopy utility reformats disks to
malke an exact copy of another disk, and every physical block must be functional for
DiskCopy to work. If you're trying to make a copy of a disk and DiskCopy returns with an
error -84, it’s found a bad block. That doesn’t mean the disk is all bad—formatting it with
the Finder will mark that bad block (or blocks)—but if you do a lot of DiskCopy work, you
mighe as well label that disk as a -84 and keep it in a separate stack.

Avoiding known PowerBook problems

The PowerBook 140 disk drive does not seem to be properly shielded from its display’s back-
light. Apple will install a new shield at no charge if you ask, but it’s probably easier to simply
switch off the back light when you encounter a disk that can’t be read. If you suffer a failure
with a 1.4 MB disk, you are probably having other problems because 800K disks seem to be
the only disks affected by the back light.

Watching time

Disks fail over time. The magnetic media on their surfaces isn’t permanently stable, and the
data stored on them will eventually randomize. If you have data that you need to keep for
several years, don’t store it on a disk. In several years you may find you have errors on every
one of them—possibly terminal errors. They may last without a problem, but don’t count on
it. For long-term storage, look into magneto-optical (MO) drives or even CD-ROM, depend-
ing on your budget. They remain stable for decades.

Cleaning a drive

This is not meant to be a full repair manual, but if you're handy with a screwdriver, you can
clean a floppy drive yourself. It’s not for the mechanically challenged, but it can be done. Be-
fore you dig in, remember to have a static strap on hand.

1. Start by opening the case. Remove the logic board so you won’t accidentally damage it.

2. Remove the four screws on the outside of the drive’s metal case. Carefully slide the
drive out of the front of the metal case, and give the case a good cleaning. You can blow
out a lot of dust with a can of compressed air, but be very careful blowing canned air on
the heads; you can knock them out of alignment. Do not use a standard vacuum
cleaner: they generate a lot of static electricity that can fry your hardware.
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Again, as you pull out the drive, be sure not to touch the drive heads; it’s too easy to
throw them out of alignment. Head cleaning is best done by your regular cleaning disk,
and any dust around the assembly can be blown out, or removed with a very light paint

brush.

3. Now that you have the drive, find the drive head, the slider rod, and the worm drive.
Viewing the drive from the front, the slider is a smooth, usually polished rod that’s
below and to the left of the head. The worm drive is to the right. There’s also a small
pin connected to the worm gear that drives the head laterally over the disk. To the rear
and left of the head is an optical switch. A bar on the left of the lower head passes
through it and determines where track zero is on the disk.

4. Make sure both the oprical switch and the bar that marks track zero are clean. Likewise
for the slider and worm gear. If they’re dusty, the head will occasionally fail to reach
track zero, causing read/write errors. Carefully clean the slider rod and worm with a soft
cloth and gentle solvent. The grease used in drives often becomes sticky with age; you
may have to pick out clumps of grease from around the moving parts with a cotton
swab.

5. After everything’s clean, coat the moving parts with a very light layer of Teflon-based
lubricant. Duralube will do the job. Do not use graphite; it will destroy your read/write
head. To keep the drive clean in the future, you can put on a dust protection sleeve,

which is available from Apple (part #076-0439).

6. Reassemble the pieces and put the drive back into the machine. If you put a floppy in
the drive and it either fails to slide in easily or won't eject properly, the drive may not
be lined up with the slot on the Mac case. You may have to adjust the screws and
brackets that hold the drive.

While you're inside the Mac's case and floppy drive, you will probably find piles of dust. The
cooling fans on the Mac Ilex, Ilci, and Quadra 700 actually draw air through the floppy
drive. If you have a vacuum cleaner with a reversible flow, don't use it in your Mac. They cre-
ate great quantities of static electricity that can fry your hardware. Buy a can or two of com-
pressed air from a computer or photo supply store and clean the computer in a well-ventilated
area. (It won’t do you much good to blow all the dust out if it settles right back in.)

Before putting in a valuable disk, be sure to clean the drive with a floppy cleaning disk, just in
case some lubricant or dust dropped onto the read/write heads. It’s also a good idea to put the
drive through its paces, reading and writing a noncritical floppy before going back to the daily
grind.

How to Hire Consultants and Repair People

Another option for troubleshooting and repairing Macs is to hire a consultant. Consultants
can range to specialists or generalists in a particular software genre, or technology for a
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specific group of people such as a home user or individual, to a person who can provide sys-
tem administration and help desk services to an entire company, or many groups within a
company.

Consultants can be both troubleshooting experts and tutors. However, since each of us has a
variety of preferences for how we learn, communicate and solve problems, you should inter-
view, if not have a trial period if you want to consider hiring a consultant. In the interview,
you may want to ask if the consultant has worked with problems similar to the ones your are
having with your Macintosh, as well as how much time the person has spent with your model
of Macintosh, System software and software applications. You should try to find a consultant
who has supported as close to a configuration as you own as this will hopefully expedite solv-
ing problems as they arise.

Some consultants work at hourly or task-based rates. Others require contracts which can in-
volve any combination of overhead costs, including a block of minimal time the consultant
must work in order start troubleshooting a task, set of tasks, or other work. During the inter-
view, if you are seriously considering hiring the person to consult, you should request billing
rates, and policies before the consultant begins billing you.

The value of Apple authorized dealers?

Apple authorized dealers are generally computer dealers who have been certified and trained
to sell and repair Macintosh computers. These companies will have the latest Macintosh
models, as well as information on System software and updates available from Apple. If you
purchase your Macintosh from an authorized Apple dealer, they can be an invaluable resource
to you as a customer especially if you have questions about your Macintosh hardware or
System software,

Buying spare parts for future self fixes

Your Macintosh CPU does not have any parts which require regular replacement. Hard drive,
CD-ROM drives, and expansion cards for NuBus, PDS, or PCI also generally do not require
any additional parts for replacement. If you do not have another hard drive, or DAT periph-
eral for backups, you may want to consider having an ample supply of floppies available to
backup critical files on your hard drive. However, using floppy disks for backups can be very
tedious, and over time, is may be more cost-efficient to do at least a partial backup to another
hard drive, or subscribe to a backup service (if one is available in your area). Note that if you
use an external source for backups, you may be sacrificing the security or integrity of your
information.

Hardware which does have parts which you may want to stock up on include printers, scan-
ners, and removable media. Printers commonly require replacement of ink jet or toner car-
tridges, in addition to a constant paper supply. Most scanners have a bulb located below the
glass table, which may need to be replaced if and when the bulb goes out. Removable media
does not generally require parts to be replaced, however, since removable media by nature



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































