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LIMITED WAERAHTYOH MEDIAAHND REPLACEMENT

It you dieower physical defects m the manusls distkibuted with an Apple
product or inthe media on whizha software prodwet is distribured, Apple will
replace the medis or manvals ab no echarge bo wou, provided wou rebwrn the dem
o be replaeed with proof of pure hase to Apple oF an authoriz ed Apple dealer
during the A0-dayr period after o purchased the software, In addition, Apple
will re place damaged software media and manvals for a5 long as the sofwrare
produwet iz ineluwded in Appk's Media Exchange Program. Whik not an wpgrade
of update method , this progrem of fers addiionad protes don for wp b Dwro e ars
of more from the dake of your origins] pure hase . Hee your awthorized Apple
dealer for program ¢ overage and details In zome ecountries the replae ement
period may be dEferent; cheel with ywour authorized Apple dealer,

ALL TMPLIED WARRAHTIES OHTHE MEDLA AHD
MAHOALS IHCLUDIHS IMPLIED WARERAHTIESE OF
MERCHAHTARILITY AHD FITHEEZE FOR A FARTICTL AR
FORFOSE, ARE LIMITED IH DUORATION TO HIHETY [00]
DATE FROM THE DATE OF THE ORIGIHAL EETAIL
FORCHARE OF THIRFEODTCT.

Ewenthough & ppl has tested the software and reviewed the documentation,
AFFLE MAKES HO WARE AHTY OR REFREEBEHT ATIOH,
EITHEE EEFEESE OR IMPLIED, WITH EEEFECT TO
BOFTWARE ITEQUALITY, FERFORMANHCE,
MEECHAHTARILITY, OF FITHEEE FOR A FARTICUOL AR
FOERFOEE. AR A RESOLT, THIR BOF TWARE IZ B0LLD " AR

If~ AHD TOUOTHE FORCHAERER ARE ARSUMIHG THE

EHTIRE EIFE ARTO IT8 QUALITY AHD FPERFOEMAMWCE.

IHH> EYENT WILL AFFLE BE LIARLE FOR DIRECT,

HDIRECT  BFECIAL THCIDEHTAL, OR COHBEQTEHTIAL
DAMASER RFEETLTIHNG FECOM AHY DEFECT IH THE

BOFTWVARE OR ITE DO CUMEHTATION ,even il adwized of the
poszibility of sueh damage z. In partieular, Spple shall hawe no liahiliy for

amyr programs oF data stored inor used with A ppk produets, e ludmg the costs
of recovering such programs or daka.

THE WAEEAHTY AHD REMEDIEE 8ET FOETH ABOYE

ARE EECLTUSIYE AHD IH LIETO OF ALL OTHERSE, ORAL

OR WEITTEH EEFRESR OF IMFLIED. Mo Lpple dealer, agent, ar
employee is authorized to make sy modification, extension, or addition to
this warranbyr,

Home stakes do wot allow the exelusion or Imitation of imphed warranti s or
Liabiliy for incidental or conseque bl damages, 2o the above limitation or
e lusion mar wot apply oo, This wearvanby gives wow spe eifie legal rights,
and youmairako have other rights whic hwary rom dake ko state,
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& ATPLE COMPUTEE,INC.

Thiz manusal and the zoftware deseribed i it are copivighted, wih a1l
rights reseryed . TTnder the eopyright bows, thiz manual or the sofbwrare
mayy oot be copied, m whole or part, without wrike o eonse ok of Apple,
eyt ept I the normal wse of the software or to make a bagkup eopyof the
software. The same proprietanr and copyright wobees must be affized to
any permitted copies as were afffoed o the original This ece pion does
nok allow eopies ko be made for others, whether or not z0l, buk a1l of

the material purehased [wih all backup copies] may be 20ld, given, or
losmed to another perzon. Under the law, eopying ine hide s transhing
into amotbhe r bonguage or format.

Tou mayuse the zoftware onanyeompuker owned boryouw, but exdra
copies eannot be made Eor thiz purpose.
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About This Manual

The DART" Uzer's Guide describes the use of the ufility
LRESTTT - Dk Arelrsefbiresas Tonfdesizgned for vse with
wour MacintosIP Computer, DART can be found on the dizk
included writh this package.

Thiz maral describe s how and when to wse DART, and gives
oA better nnderstanding of how it can be vsed a5 an
effectve tool for disk archival and duplication. ¥ou should
alreadw be familiar with the basic operation of wour Macintozh
computer before continuing on with this guide . If won need
hazic operating instmuctons for wour Macintosh, mefer to the
Marcintosh Swsterm Softwrare User's Guide for more
information.

T
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How to use this mamial

Read the chapter descriptions below to find ot wwhich sections
o would find most e ful.

Chapter 1 tells son about zome of the twpical vses for
DART , as well as some differences between DART and
other programs that perform similar functions. Chapter 1
alao explains the disk formats that DART can be nzed with,
and provides aome backeround inforation that won may
find helpful in vnderstanding how the application works.

Chapter 2 shows how 0 install the softwrare on flopps
dizks, hard dizks, and gives information on monning DART
from & compact diac.

Chapter 3 describes the charac teristics of DART ‘3 main
window, and how the different contiols and options can be
nzed 0 customize the making of disks.

Appendices

Appendix & describes the stmcture of infornmnationon a
dizk.

Appendix B diacuasses “checkauwms” and how thew can be
vzefnl in werifving the anthenticity of a dizk.

Appendix O documents the tvpes of Apple events
suppoited by this wersion of DART , and how thew can be
uzed o convert older disk image filez 0 DART 1 57
compreszed format.

Howe to use this manual
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Uses for DART

I hiz chapter gives sou an understanding of some of the
nzes for DART and how wou can use DART to create files and
duplicate disks.
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What iz DART?

DARTY: Disk Archive/Retriewal Tool is a wility that enables
@ o, to duplicate and archive floppw disks. DART does this in
one of %0 waws: either bw copwving the contents of one disk
DART Application onto another, or by placing an exact image of the dizk’s
contents into a single file for later vse.

an Analogy To e tter wnderstand DART, consider the following analogy:
when o0 u3e a camera 1o take a picture of something , won
twpicallyv will save the negatives that the photo processor
returmns 1o wou a0 that wou meay later make more copies of
some of thoze pictures. Innormmsl ciwnstances, the picthies
created from that negative will be identical to the originals that
o received.

Scene Carnera Megative Cewveloper Fictures

[T — —

| [%

Master Disk LaRET DaRT File DaRT Cuplicate Disks
Figwre 1-1
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DART achieves a similar result with disks, When DART
create s a S48 AR that file can be vzed by DART much like
the negative iz vsed by the photo desveloper. A3 long as won
hase the DART File |, won may create a3 many duplicates of the
dizk a3 won need. These dizks will contain the exact same
files and information a3 the original master disk. Since the
information on the dizk iz digital, duplicates will be exact
copies of the original masters. The negatives bv themselves
aren’t naeful to look at, bt rather the v are vsed to create the
pictares when the v are processed. Like negatives, DART
Filea contain all of a disk’s files and formatting information in
a apecial form, bt the files cannot be vaed directlw wwithont
being ransformed back into a disk first.

Juast a3 won use a camera o take a picture of an entire scene
inztead of just the subjects in that scene , DART will retain all
of the filez and the special formatting information contained on
the zource disk. Thiz can be beneficial in sitwations where

wou need o donore than just saswe copies of the files froma
dizk.

DART iz most useful when won zave the DART Files onto a
mAss storage device (3uch as a hard disk) for later retresral, or
when someons else hasalread v created a collection of thess
files for »on {mch a3 on a compact disc). ser Groups,
Librayies and Support Personnel will find DART an invaluable
tool for keeping “golden masters” of their most frequently
nzed disks.

Chapter 1: Uses For DART



Eackup [Hilities

File C ompresz sion and
Grouping [ilities

Differences Between DART and Other
Lhilities

DART edshe vzed to “hackup” floppw dizks, bt iz not as
werzatile a backup tool az other commerc ially available
utilities. Backup utilities are often moach mwore vseful for this
purpose and will provide options that are designed to
intelligently recognize which filez have been changed ona
dizk before backing therm up. On the other hand , DART
doezn’t make any asmumptions about the information on a
dizk; thizs iz actvallv one of the features of the tool that allowrs
it 10 be vzed with disks that the Macintosh cannot normally
read much as (Lisa™ and Apple IT disks). DART stores the
dizk ‘s conte otz in such a waw that it can ebuild the entire
dizsk, not just the files that were on it

mome utilities allow the grouping of many individwal files into
a single package for ease of storsge and distwibution. “While
theze ufilities are clozer in func tion to DART than backup
ufilities, the v ave vanally only vseful for Macintosh-formatted
dizks, and the v don't normally retain all of the dizk’s other
formating information. ¥ on tpically wrould vae a file
compression uility when archiving a file, and vse DART
when archiving an entive disk. The "disk image” file created
v DART iz compressed in onder 1o conserve space , 30 its dize
iz vzuall ¥ comparable to that obtained bw using a separate
ility to anc hive the individual files on the disk.

Chapter 1. Uses For DART 09



Disk Types Eecognized By DART

CE and WMFER Mozt 35" floppw disks are formatted vsing one of two lows
lewel encoding methods, The two most comumnon TFpe s are
GOR (Gonp Code Becording and MFR (Modified
Frequencw Modulation)., DART has the abilitv to recognize all
Marcintosh 3.5" disks, azwell as Apple IT, Lisa, ME-DOJ,
and zeveral other 3.5" disk pea. & Macintosh equipped writh
at least one FDHD™SuperDiive™ can read , write and fonmnat
all of the following tvpes:

Disk Type Size (kilobytes)
Marcintosh fingle-Zided 400
Macintozh Double-Zided a00
Macintozsh High Density 1440
Liza Office Zwstem 400
Anv other 2ingle-Zided GCR 400
Apple IT Pascal (3.5" onlw) a00
Apple IT ProDO3 200

Anw other Double-Zided GCR a00
Liza Diagnostic Dizks 400
Macintosh Diagnostic Disks 400, 300 & 1440
A pple IT Diagnostics a00
Marcintosh AMTE a0

M ED0 S Double-Sided 720

Anw other Double-Zided MFRE TZ0n

M ZDi0 S High Density 1440
Anv other High Density MFIP 1440

"Disk Type will be dent¥ied as"Lisa®
 Disk Type will be dentiied as“appk I¥
sk Type will be AextFied az “HE-I OF~

Tabk 1-1
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FDHD™&uperDnve™
support

Marcintosh sweterms that do not hase a FDHD/ EuperDrive can
read, write and format the following twpes of dizks.

Disk Type Size (kilobytes)
Macintosh fingle-Zided 400
Macintozh Double-Zided a0
Liza Office Zwstem 400
Anv other Bingle-Zided SCR 400
Apple IT Pascal (3.5" onlw) a00
Apple II ProD O3 200
Anw other Donble-Fided SCR a00
Liza Diagnostic Disks 400
Macintosh Diagnostic Disks 400 & 300
Apple IT Diagnostics a00
Macintosh AMTE 200

YDisk Type will be dentied as "L ia®
Ihisk Type will be dentiied az"Appk IV

Tabk 12

YWhen Apple introduced the Macintosh ITx computer, a new
twpe of disk drive wras Incorporated into the design of the
awstem that enabled it to read and waite MFM formatted disks.
Thiz allowred programs such as Apple File Exchange 1o he

able 10 read disks that were orfdginallv created on M E-DOZE
computers. DART enables computers that are configured with
the FDUHD 10 archive those disks in the same wav that the
other (TR dizk tvpes can be archived.

The FDHD dizk drive is capable of reading and writing all of
the previons disk tvpes (zingle-zided and double-zided) as
well as the newer High Density format. The High Density
(HD format iz capable of storing up 1o 1.4 megabyves of data
on one dizk, almost twice the storage capacity of a double
sided dizk.

Chapter 1. Uses For DART 61



With the High Density format, information is stored on the
dizk vaing thinmer "tracks" of information, which are placed
clozer together than double-density tracks. This method of
writing and reading disks requires newer technology than is
prezent in single or double-zided drisves, 20 Macintozh
awstens that are notequipped with the FDHD dizk dive are
not capable of vsing the High Density disks properly.

High Density dizks are vanally marked w#ith the HD sanbol 1o

identifw that thew are capable of holding more information than
U other (single or double-zided) dizks. Most of the High

Density dizks will also hase an extra hole located on the top
I_I left of the plastic shell. This hole iz on the opposite zide of the

Kigh D ensity Symbo] wite-pratect whole, and it does not hase the sliding tab
twpicallv found on 3.5" disks for changing the write stats of
the disk. This hole iz often referred 10 a3 the Bonns Hole.

"Bonus He

Figwre 12

Thiz hole iz werwv important for Macintosh FDHD dizk drives,
becanze the prezence of this hole iz what signals the FDHD
thata High Densitv disk has been inserted. Infact,the FDHD
will ondw read and write disks with the bonus hole in the High
Density format, since thiz iz the ondy eliable format allowred
for that twpe of disk. This can present some fmstrations when
High Density dizks are n2ed in non-FDHD disk drives.

62 Chapter 1: Uses For DART



Copy Prtection

The older zingle and double-zided dizk drives are not
configured o0 sasethe boons hole, and will vodonowring 1w
allow High Density disks to be formatted a3 single or double
sided instead. If a High-Density dizk iz fommatted as a single
or double-zided dizk in an older drive and then inserted into a
FDHD , the Macintosh will attempt to read the improperks
formatted disk in itz normal High Density mode. Since there
iz o High Density infommation on the disk, the Macintozh
will report that the disk has not been initialized or is damaged,
even though there maw atill be swalid data on the disk in the
lowrer density format.

DART will check to e which drives are installed on a swsterm
before attempting 1o create a dizk to make sure that the disk
can be duplicated suceessfully. If a High Density or M E-DOE
DART File haz been zelected az the sonrce and there are no
FDHD drives connected 10 the computer, then DART will
Inform swon that it cannot vse that source for duplicating.

A Word Aboumt Copy Protection

CransEstatiuis a term vsed 1o desciibe any of several
diffe rent methods that some meanufac turers of software use 10
curtail the illegal and wnenthorized copving of their products,
There are many different methods vsed to “copy protect” a
disk, bt muost can be put into w0 categorie s that which
nfilizes non-standand digital information on the master dizk,
and that which vzes standard disk information o achieve the
desired results.

Chapter 1. Uses For DART 63
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Thosze dizks which are copw protected with the first method
will often alter the low~lese] infomnation ona disk in certain
areas which are not normally vsed by answthing but the
Marcintosh Operating Zwsterm and internal disk driwers. This
particular me thod will vanally canze DART 0 encounter read
BII0rS When attempiing to read the area of the disk that is
protected. Zince DART is notdesigned to “defeat” copw
protection, oy standard methods of reading , writing and
formatting disks are vzed bv the program.

Disks that mtilize more generic methods of copy protection
ma¥ be duplicated bw DART with no apecial procedures
neceszarv. Be sue before vsing DART that wou check the
license agreements pertaining o wour software be fore making
arc hival backups or distributing softwrare .

The DART disk that wou received iz notcopw protected, and
o are encouraged o make a backup copw of wour orizinal
dizk for safekeeping.

Chapter 1: Uses For DART
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Chapter 2

Installing DAR'T

I hiz chapter provides instuctions for installing DART on
wour Macintosh computer swsternl.
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Installing DART using Floppy Disks

DART comesona single floppy disk that is almead
confizured for vse in most Macintosh computer swstems.
2imply insert the disk with DART on it in wour computer,
then double-click on the DART application in opder to start.

The DART dizk is pre -configured with a 2wstenm Folder
containing the most recent Zwstem Software at the ime the
dizk wras made . It's possible that wonr computer may requie
anewer version of the Svstem Software than DART wms
configured with, az would be indicated in a dislog box on
w00r acreen when won v o start up. I thiz iz the case , won
may need 1o update the 3wstem Software onthe DART disk
before proceeding. To update the Swstem Software on the
DART disk, 22e the Macintozh Swstemn Boftwmre Uaer's
Zuide and follow the procedure s outlined for wour particular
COiLputer.

o Vouwill nornelly weant 10 keep wour ordginsl DART disk
locked az a safeguand against the possibilitw of accidental
erazure , but vou m1aw lease the disk vidocked if son desice.

Using DART froma Compact Disc

DART iz a werv useful ool when nzed in combination with a
compact dizc, due 1o the fact that manyv DART files can be
maintained on a single, mnalte rable disc.

Chapter 2: Installing D&RT a7
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DART wmsdesigned to mn withowt zpecial considerations
from & compact diac. All won need 1o do i dovble-click on
the application or one of the DART files that is on the disc.

dome compact discs come with a specialé reenfanr aprie
which iz nzed to nawigate thoovgh the diac. These compact
dizcs maw hasve their owmn methods of starting DART, 10 he
aure, refer o anw manmals or docwrentation Hhat ey hasre
come with the compact disc for more information egarding its
nze.

Installing DAET on a Hard Disk

DART iz a stand-alone application that requires no special file s
rother than itzelf) in order to mun prope 11w on sour Macintosh.
For this reazon, installation on & hard dizk iz quite simple:

13 Create a new folder to contain DART on wour Hard
Disk bw zlecting “Hew Folder” from the File menn
while vaing the Finder (if wou wish DART 10 be in itz
own folder), then

2y CopvwDART 1o the Hard Dizk bv dragging it 1o the
location on the dizk where o want it 1 be placed.

If wou need a better unde rstanding of copwing files vsing the
Macintozh, see the Macintosh Bwstemn Zoftwere Uzer's Guide
for more details on thiz process.

Chapter Z2: Installing DART



Chapter 3

Using DART

I hiz Chapter explains how o use DART , and gives
information abowt some of DART s controls and optional
features.
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Starting DART

momree and Destination

Getting Started

To atart up the application, double-click on DART or one of
the DART Files that has aliead v been created by the
application. If wou're munndng Swsterm 7.0 or later, 0 can
alao start up v dragging a DART or Dizk Copwv® file icon
onto the DART application icon.

I&RT IART Files Irisk Copyr Fike

Figwre 31

« HMote: If wou're vsing MultiFinder™ or Swstem 7.0 on wour
Macintozh, DART can alread v be munning when wou
double-click on one of its files. This will tell DART 1o n3e
that file az the zoume.

DART uzes the concept of a Rurywand a Sesmond Sasto
dezignate the disks 10 be copied or mastered. A walid soumrce
or destination can be any of the following:

@ Drive 1

1 Orive 2
) DAAT™ Flle

Figwre 32
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DART will normallw allowr ondw one DART File designation
for anw transfer; in other words, the source and destination are
notallowed 1o be DART Files at the same fime (unless won
are converting an older disk image file to DART 1.5 format
with the Save As... comunand , described later in this chapter.)
Thiz activity wrould actally be no more than sinmpl ¥ copying
afile, a task much better suited for the Finder.

Macintosh swstems with ondv one floppv driwe can hase the
aonrce and destination both setfor Dove 1. DART will
prompt wou for each disk as it iz needed for the ransfer
process, Itizimportant o note that DART recognizes the
aonrce disk as the one which is write-pootected , and the
destination disk as the one which iz write-enabled. For this
reazon, DART alwaws checks the waite protect statis of each
dizk before proceeding , regardless of the sonme and
deztination designations.

The bdain Window  The main window dizplayed on the screen while DART is in
126 1= organized into five sections, as shown belowr:

Source Lox Destination L

| |

Sl II_[-E] aoriee | IE

CImriE 2 (a2 F "
CIMRAT™ Flie E B ORET™ Flie H

Source

) ) Destina
DlEkfFl]E.______nm—m.m e GRort@Best | [Options
|9y ey pra—" Ofwaehke 7]

. 1 Myl i Crpimy

It San rom Dl i fred i v ‘_ .
-

Progress Info
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kowang the hiain
o

DART™ Prefs File

Option-Dimg

Figwre 3-3

DART ‘2 main window can be moved anvwhere on the acreen
(or acreens) that won wish., DART will remember the last
place the window wes moved 0 and store thiz information in
afile called DART™ Prefz. If won're munning Zwstery 7.0 or
later, this file will be placed in the Preferences folder inside
the Svstem Folder. Otherwise , the file will nonnally be
placed in the same folder that DART iz in, bt if the file
carmnot be put there muccessfully, it will be placed in the
mwvateny Folder on the defanlt drive. Upon stacting up, DART
checks 10 zee if the main window location is walid. If there is
a problem placing the window in the specified location,
DART will center the window on the main acreen
antormatically (the main screen is the one with the mernn bar
ar i)

If won wish to move the window temporarily wwithout DART
remembe ring the new location, hold dowm the option kew on
the kevhoard before drageing the window arownd. If wou
want DART to center the window on the main screen the next
fime it 3tarta up, simply mose the DART™Y Prefs file or throw
it awray. DART will not create this file nnlezz the windowr is
moved withowt holding the option ke w dowm.

DART Conirols

Chapter 3: Using DART 29



wowre and Destination  Inthe Source and Destination boxes, DART makes use of

60

radio buttons (see below) 0 desiznate the actal location of
the aouwrce and destination disksifiles. Onlw one radio buttion
can be active ata time; clicking on one of them selects that
Iocaton, and antomaticallv deselects the others.

@ Orve 1

o Drivre 2

s DAAT™ Film
Figwre 31

Whenever a aonmce (either a file or adisk) i= presented to
DART , the disk’s twpe iz ascertained and the possible
destination drives are acanned for fone ionality,. For example,
if w0 hasee toro disk dse s bt ondy one of them iz capable of
handling MEDO 3 dizks and that tvpe of dizk i= inzerted in
the zonice dove , the destinations will be limited o thatdisk
drive and a DART File. This is due to the fact that ondw
FDHD dizk diives can read and waite M 2-DO S format.
Atandard double-sided dizk didses are not capable of reading
and writing thizs tvpe of disk properlw, a0 anv drives conmnected
of that twpe are not walid for vse a3 adestination.

It'z important 10 realize that standand double-zided disk drdwes
camnnot recognize ME-DOFE or High Density dizks. If one of
thez= tvpes of disks is inserted infto a standard double-zided
disk drise , it will ot be readable on that swetem - DART will
not be able 1o read anv information foom that disk, and will
not be able 10 use that disk as a souwme disk.

Chapter 3: Using DART



Des tination File
Cptions

Comprassiom: ) Fasl
i Best

Dieztination sk
(Options

[JFormat Dk
O Multiple Copiesx

A potential problem can result when wou attermpt 10 use
DART tocreate a single or double-zided disk and wou insert &
Hizgh Density dizsk in a standard double-zided didve. Since the
standard double-zided drive carmot sense the bonus hole that
normally indicates the special High Density media, the dizk
will be formated and vsed a3 a standard double-zided disk.
Thiz iz a problem that ondy wou can prevent, becanse the
donble-zided drise simply has no waw of identifving which
twpe of disk has been inzeed into it

When the destination iz a DART file, the tvpe of compression
o uze on the file can be zelected. Fast compression (standand
min-length encoding , or RLE for short) take s werv little time,
bt generally reanlts in larger DART files. The Best option
implements a modified swersion of the Lempel-=iv data
compression algorithom, with adaptive Huffrman encoding
(LZH for short) This option produces moch smaller files, bt
takes more time. The zelected compression option remains in
effect for the current ransfer process and subsequent

transfe 3, wntil won change it

When the destination is adizk, DART has w0 options that
can be enabled before starting the transfer process - Format
Dizk and Multiple Copies. These options are in effect for the
curre ot ransfer process and will reset to their "off* condition
after the current transfer process iz completed.
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Fornat [Mek  Fomomat Disk iz vsed to 1l DART to do a low-level format of

Eultiple Coplas

the destination. Formating the dizsk may be required
whenever wou wish 1o make sure that the special sector and
track marks on the disk are re-written, or when the disk has
never been formatted before . Formatting zets up the disk o
receive the information hat is normnally written 1o and read
from the disk when won use applications and save docwments,
and tells the computer exactly where to store that data.
Formatting may alao be required if wou attempt o uze a disk
a3 the destination that once had a copw-protected application
onit. Copw-protected disks vsually canmot be used as the
a0nIce.

Formatting a disk that has alread» been formatted {and iz not
copw-protected) is not vsvally required , and mav be
tndesirable in some cazes. This is most noticeable when the
dizsk that son are creating will be vzed on & non-Macintozh
computer (3uch asa Lisa ora [Igs computer). The difference
liez in the freesdedseof the disk (see Appendix & for more
information on interlease). Each computer’s disk drive is
optimized for a paticular interlease factor. If the dizk iz
formatted vsing adrive with a higher or lower interlease than
the drive it will esentually be vzed on, the disk will read and
wiite slower than normal. For best reanlts, fomat the disk
first on the computer that it will be vzed on, then create the
dizsk with the Format Dizk option torned off.

Multiple Copies is uzed to make manyv copies of the same
dizk. "With thiz option tumed on before the transfer process
begins, DART will continuall ¥ prompt son for the next disk
ntil son press the period () kew wwhile holding dowm

the 3 kew.
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File bMennu

Fdit kenu

Trmanafer Frocess

[ stert |

Start Button

The File menn contains four options: Mew, Open, Save
As....and Quit. MNew iz used to create a new destination
DART file , and is functionally the same as pressing the
DART File button in the Destinaton box. Open iz uzed to
open existing DART or Disk Copw image files, and iz
functionally the same a3 pressing the DART File button in the
dource box, Save As.. allows son o zave the cument Sovrce
fileazsanewDART 1.5 file. Quit is vsed to quit the
Progranm.

The Editmenn contains the standard Edit comunands Undo,
Cut, Copy, Paste and Clear. These items curre nily haswe no
particular meaning for DART, a0 while DART s windowia
ar tive , these iteins are not available . To uze these menu
items, click on a desk accesaory window 10 bring it to the
front.

To start the transfer process, simplyv click the Start butorn.
Both the Source and Destination must be in the “Readv” atate
before this button is active, howeser. The souice must he
aszigned (Drive 1, Drive 2 or DART File) and identified
(dizsk mnzt be in place, or a file selected) hefore the SBource is
conzidered "Readw.” Likewise, the destination also has 1o be
aszizgned and in place to be considered "Readw” DART
dizplaws the following indicator in the source and destination
areas 10 identfy when the Soume andlor Destination iz read w:




B

Once the Btart button iz pressed ,, DART begins creating the
dizsk or image file vaing the specified options, promping sow
o zwitch disks whene ver that is necessary. (You can cancel
at anw point bw pressing the period kew while holding down
the 3 kew.) After all of the disk image haz been transfe mwed
successiullvy, DART will report “checkswm® infornation
about that disk. (If the destination waz a DART File, the
armonnt of storage sasved hwough data compression will also
be repoited.) Checksum information can be vsed o uniquelyr
dentifv a particular disk. For more informsation about this
featire, please refer to Appendix B.
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Lppendix 4

structure of a Disk

I hiz Appendix will help wou better understand the wasw
Information is stored ona disk.
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Tracks: and Sectors

Structure of Information on a Disk

Disks are magnetic media that store information in the form
of a strearm of bitz. Inopder 1o access the informationina
random fashion, thiz information iz subdivided into groups
called Adéntémr srgvgand each sector hasa fived amwoumnt of
information in it. To read orf write infoomation 1o the disk, the
computer’s Operating 3wstern will ask the disk didswer to
transfer one or more blocks of information from or 1o the disk.
Information iz alvwass ransfermed in complete sectors to
ufilize the dizk didswe efficientlv. The sectors on the dizk are
organized side-bw-zide into concentric rings (or wacks).

Figwre A1
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Ineach of Apple’s microfloppw 3.5* diives, the sector size is
alwaws 512 btes. The number of sectorsina given track will
wary from one tack to the next in order to accomodate a
aimilar density of information in all racks (this does not applw
o MFM and High Density disks), A comunon anslogy for
sectors would be the pages ina book. & disk is like a book,
the zectors are like pages in the book, and files on the disk are
like chapters in the book., All of the pagesarme the zame size
(like disk sectors), but the files on the disk (like the chapters
in the book) ma¥ require answhere from a partial sector to
many sctors, The zize of the page does not change the
Informiation in the chapters any more than the sector size
changes information in the files.

Each zector of information on non-MFM dizks has associated
with it special information called #pedata. Thizs information
was dezigned 1o help werifv the integrity of the file swstem and
recover 1ozt files by data recovery programs. Included in this
information were fields such as file number, resource or data
fork, and modification date of file, In theorw, this w=s a good
idea; in practice | it didn't work all that =1l and w=s costly o
nclode in drives. Asa result of this, the concept of tag data
was dropped for all new drise technologw after the donble-
sided drive was introduced.

Tag information was especially important for Lisa dizks, as
the Operating Satem wrould not fune ion prope il withont
thiz informmation being intact.
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Interleave

Im many disk drises, the data moses by the ead! write heada
fazter than the diive ‘s contoller can process the information
continmonsly, This poses a problem when a s2ries of
contiguons blocks are read or written, becanse these drives
can nonnally read or write onlv one sector before having to
panzse momentarily o process the information that wwas just
read. While the data is being processed, the dizk aurface is
atill moving past the read! wiite heads. If 2 veral adjoining
blocks are needed | the disk has 1o 2pin hrough extra
resolutions o get o the next blocks.

To remedw this situation, sectors on the disk are laid outinan
Aitardag sasfionder. The drve will process the first sector’s
information as the next sector on the dizk nears the readiwrrite
head. Onoa drive/disk combination whe e the inte fleave
factors match, the drive iz finished processing the first
requested sector just before the next requested one reaches the
readiwrite head. This enables the drive 10 ead the next zector
without hawing 1o rotate the disk to get 10 it

Dizks with contguons sec tors arranged side-bi-side are zaid
o hasve a 1.1 interlease. When sectors are interleased by one,
the v hasre a 2:1 interleasre, bw twm, 301, bw thoee , 401, et
Macintosh disk didwes nze a 2:1 interlease, while most Apple
IT disk drives vze a 4:1 (althovgh some Apple [IG8™ Swstems
can be configured for 2:10.
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Cenerally, won will wrant to keep the interleasre factor mate hed
between disks and disk ddves asmuch as possible, so it
makes sense 10 know the source and destination inte rleave
factors in advance of making & disk. DART doez not change
the inherent interlease factor of & disk that has alreadw been
formatted wnless won tuo on the Fonnat Disk option. If won
wrant 1o make sure that a disk has the zame interlease as the
drive it will be vzed on, format the disk on the destination
computer before creating the disk with DART, and &y vose
the Format Disk option wnless swou reallv need o,
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Lppendiz B

Checksums

I hiz Appendix will help wou better vnderstand
checksums.
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What 12 acheekaurn?

Checkaum Algonthrm

Checksums

Lhearrnrrare omnbers that are derived bw applving a special
formula to & zeries of data. Thizs fornula iz dezigned such that
anv change in the data zeries {either through a re-order or
transformation) will canse the checkawm that iz deriwed from
the data o change as well.

Inthe caze of DART, checkswms are nzed to help e rifv the
contents of a particular dizk, When DART creates afile or
dizk, twro checksums are computed for the data on the disk:
one for the egular sector information and one for the tag data.
DART will report theze checkaums 1o won in the message area
when the franzfer process is complete. These checksums can
be written down for futire reference.

Uzing the checkswmn indformmation, wow can werifv that two
dizks are exactlyv the same. Hote that "exactly the same™ igxes
the zame thing as “contain the same files " since the dizk
stmcture and size could still be different.

The alzorithm that DART vses to compute the checkswm
information is as follows:

cheacksum = 0 [32 bit cheoksum]

loop counter = buffer size + 2 [buffer size in Jdf-2i2
IC=rgtry|

point to start of buffer

Loop - get next ld-bit word from the buffer
zero-extend the word [ 0000 xxxx)
ndd the zero-extended word to the checksum [32-bits]
rotate the ocheoksum fEF-4izsi right one bit
RE B S R el Lo
dearement loop counter
if loop counter 2 0 then go back to Lo

Manw thanks to Steve Christensen for this algorithom.
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Lppendix C

Apple BEvent Support

This A ppendix docwnents the Apple esent twpes
implemented in wersion 1.5 of DART when mnning Swsterm
T0orlater, and explains how these events can be vzed 1o
antomate the conversion of older disk image files o DART
1.5 format.
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Uszes for Apple events
inGART 1.5

suppored events

Apple event support

Manw user groups, support personnel, and softwere librarians
hase Fizeable archives of disk image s created bw Disk Copw or
earlier wersions of DART. As more disk images am added to
the collection, the space asailable for their storsge become 3
limnited. Comserting these filesto DART 1.5 compressed
format can substantially reduce the amomnt of storage
required , bt comsrerting hundreds of disk images "bv hand”

iz an imprac fical, time -conswming solation.

Uzing Apple events and program linking wnder Swsterm 7.0,
woncan ell DART o consrert a single file or hundreds of files
antomatically. A new zetof files can be created |, leasing the
old ones intact, or wou can replace the exizting files entively.
The copwof DART that won use for e conversion proce s
can be munning on wour own Macintosh, or on a emote
machine acmss a network.

DART supports the "required” zetof Apple events: open
application ' oapp' ), opendocwment ' odoc' ), print
docwment (' pdoc' ), and quit application (' quit'). Refer
o Sewie Saeeseend, Fofese FF for fuithe r infonmnation on
theze events. Inaddition, DART accepts a custom “convert
docwment” event { covt ' ) to consrert a single file, Youcan
process any number of files by sending multple' covt!
events 0 DART. A HyvperZard™ stack which imple ments
thiz process wnder aoript control iz included on wour DART
dizk.
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The cnivt evernt

When DART receives achivt event, it examines the two
required event parameters 0 see if thew contain walid
pathmarme 3 (a source file pathnarmne specifving the file 1o be
conerted , and a destination file pathname specifving the name
for the nevw file ) If the destination file doezn’t exist, anew
file iz created; if the file alread v exists, a temporary file iz
created that will replace the existing file if the consrersion iz
auccessful. DART then converts the file. If no errors
occurred, DART retirns the size of the new file {in bywtes) as a
character string , in thekevErrorString parameter of the
replw Apple event. If an exmmor occurred , the eror code iz
etuwmed inthekevError3tring parameter. The resultof
the eplv Apple event iz alwavanoErr, since DART deals
with anw errors it encounters; wou can distinguish between a
auccessful conversion and an error by noting that file sizes are
positive mumbers, while eror codes are ne gative.

Event Class ' DART"

Event ID: 'anvt!

Event Parameter s

Iesoription Feq  Kewword Type
Souroe File [(£full pothrmme] req Cdsra’ typeChor
Destinmtion [£full potBrame] req Cddsr’ typeChor
Reply Parameter 3

Iesoription Fegq  Kewword Type

Hew £ile size [or error code] req Cerrs’ typeChar
Possible Errors

Ervor Iezaription

paramErr [-50] not @ file that DART can open!
errAENmitCanceled [-1711)] +transfer wasz zborted with ord- .
internal excor [(—-10001] bnd Bender info was encountered
internal error [(-10002] uncompressed data wrong Fize
internal erxcor [—10003] checksunes didn't metch!

others. .. various File Monager errors
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