DISKETTE FGRMATE

The DJ/ADME and the version of CF/M (or Micronix} supplied with it

can read and write a variety of formats. This section of the
Uzer Guide goes into considerable detail about what those formats
are, ard also goes on to define them explicitly. For those of

vou who ars only interested in answers, the following is a list
of diskette formats that the DI/DMA comes ready equipped to read
and write:
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The DJ/DMA can distinguish hetween these formats, Al you have A
to do is wnsert the diskehte, close the door and issue a command 4QOPL
to yvour operating svsbem (such as "DIRY!. The DJI/DMA determines \E:;

which of these formats it is looking at, and will transfer the

requested sectors to the operating svstem. COJBL

You can read and write double—-sided digkettes i+ you have daouble-
sided drives (and diskettes). Single-sided drives have aonly one
read/write head, so they can’'t handle two sides of a diskette.
The DJI/DMA 13 capable of distinguishing single from double sided
8" disketies because they are physically different. The DJ/DMA
can also recognize double-sided MicrdDecision digkettes and
NorthStar disketies by looking at a byte in the +first sector of

Cthe diskette. *
il

You cann only ab useful information from diskettes that vyour
cperating systemf {(or sottware} can understand. For example, the
DI/DMA  can gBAF a TRE 80 Model II diskette but can’t display a

directory or access any of the files on it. The physical +ormat
isn’'t a problem, but the organization of data on the diskette is.
I+ vou are using CF/M you can read and write OF/M diskettes. If

vou are using Micronix you can read or wite Micronix, CF/7M {with
the "far' program! and FPC-DOS (with “dar") diskettes.

What about other 9 1/4" +ormats? There are many other formats
that the DJI/DMA could possiblv read or write. Most § 1/4" soft-
sectored formats, (iBM FC, Xerox, FKayFro, Osborne, to name a



few), use a modified form of IBM System 34 format. The DJI/DMA is
unakle ta read or write these formats without help Ffrom
additional software because these formats have a variety of
numbers of sectors per track, sector sizes, sector numbering etc.
Some of these formats are described in the section on formatting.
It is feasible to write a program that could handle all these
formats with the DJ/DMA, but it hasn't been done vet.

" The rest of this section is organized as follows. The first part

describhes the physical organization of diskettes. Next, the
formate that can be written are defined in terms of the actual

bvtes written in each track. Examples are# given for S 1/4" hard
sectored, 8" single density and 8" double density. Then, the
logical organization of diskettes is briefly described by
comparing a CF/M diskette to a Micronix diskette. Finally, the

last section explains fdj, the DI/DMA formatting program.
DISKETTES: THE MEDIA IS THE MESSAGE

Diskettes of both sizes consist of & black plastic envelope with

a circular piece of recording material on the ingide. The
recording material 1s  visible in  the center hole of the
diskette, and through an oblong sloct between the center and one
edas of the diskette. Floppy disks are read and written

through this oblong slot.

Although we're sure youw ve heard these warnings hefore, we'll

repaeat them here. Be careful never to touch the recording
material revealed though the aoblong slot. The oil naturally
GO 1ng on vour fimgertips will Fuln the magnetis
material. The recording material can also be damaged by:
being secratched, heated, folded or getting wet. Floppy disks
are cheap and conveniant, hut somewhat fragile, so be caretul

when you handle them.
Differences bhetween 5 174" and 8"

Now for the difference between 5 1/4 and 8 inch disketties.
We'tl talk about 5 t/4 inch diskettes first. The major
difference 1is their size: 5 and t/4 inch diskettes are & and
trd inch  square. The other important difference is something
called "wite-protect". When a diskette is write—-protected, it
may be read, but not written on. Write-prptection is a physical
mechanism that cannot be overridden by the DJ/7DMA so 1t provides
a good. way of protecting valuable data on diskettas from
accidental erasure. Cassette tapes in stereo systems have
a similar protection schemea. '
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The write—-protect nmotch on a S and 1/4 inch diskette is on the
leftt hand edge when vour are holding the diskette properly (by

its 1label). When this notch is covered, the disk is write-—
protected. Left uncovered, the diskette can be written on or
erasad.
notch-—-—- noteh-———
covered open

A WRITE-FROGTECTED S 1/4" AN UNFROTECTED S 1/4"

DISKETTE DISKETTE

Eight ireh floppy disks have the write-protect notch in a
different positicn. The write-protect notch is on the edae of
the diskette nearest the oblong opening. And, to canfuse the
1sue, 8" diskettes use the opposite scheme from S and 1/4 inch
diskettes: whan the naotch is open, the disk is write protected;
when the notch 1s covered, it is write enabled. Make sure vou've

got that straight, or fordet it if vou don't uvse 8% diskettes.

notch open notch covered
A WRITE-FROTECTED 8" AN UNFROTECTED 8"
SINGLE—-SIDED DOUBLE-SIDED

DISKETTE DISKETTE

td



Single and Double-sided Diskettes

There 15 no difference in appearance between single and double

sided 5 1/4" flappy diskettes. However, the § 1/4% diskettes
that are labeled and sold as double sided have passed a test
for double-sidedness: the diskettes labeled as single-sided

FAILED this test.

There is a physical difference between single and double
sided 8" diskettes. If vou look at the drawings of 8" diskettes
on the previous page, you will notice that one 1is labeled
"SINGLE-SIDEDY, and the other is labeled “DOUBLE-SIDED". The

diftference between the two is the location of the index hole.
The indey hole +or single-sided 8" diskettes is located at
about &:30, a little off to the left belaow the center
hole. In double—sided 8" diskettes, this haole i located
further to the ileft, around 7 o'clock. This physical
difference allows the hardware and software to distinguish
between single and double sided 8" diskettes. It you

want to use double-sided 8" diskettes, you must buy them this
WaY .

Hard and Saoft Sectored

While we're loocking at index holes, I need to talk abowt hard and
s0tt sectored diskettes. I¥ yvou rotate a diskette by poking two
fingers through the hole in the middle and turning the plastic
inside, vyou can see the plastic moving by through the 1little
window of the index hole. I you see several holes punched iIn
the plastic, vou are plavigng with a hard sectored diskette. Soft
sectored diskettes, both 5 1/4" and 8", have only one hole that
can appear through the window of the index hole. The tmportance
of this little hole is explained next.

FHYSICAL ORGANIZATION: BULLSEVYE AND A FIE

The recording media inside the diskette envelope looks like a
dist with a big hole in the middle. Besides this big hole, there
is either 1 or 1i smaller holeeg distributed around the edge of
the big hole. The remainder of the disk is unmarked.

DIgk MEDIA REVEALED'!

2 circles, with 1/3 diameter hole in the middle

this one has one small this one has 11 holes,
hole just outside the 10 egually distributed
large central heole. - hales, and the 11th is
between two of the other
holes
5 1/4" soft—-sectored 3 1/4" hard-sectored



The surface of the disk media is divided two ways. The first is
a series of concentric circles, one for each track, like circles
arocund a bullseye. The second way is by sectors which are lines
that radiate from the center of the disk to the edge, like slices
in & pie.

media with many + media siiced in = combination
circles 10 equal pieces of two ¢ircles

Concentric TRACES SECTORS Bullseye + A Fie!
The cancentric tracks are there because the media moves in
circlaes underneath the heads. The heads are positioned over the
tracks by the drive, which can accurately position the heads
grwactly ocver any one of the evenly spaced tracks. 5 174" drives
have 40 tracks and 8" drives have 77 tracks. If the heads can’'t

be positiconed over the tracks, the drive is broken or misaligned.

Sector lines are drawn by two different means. Hard-sectored
media are divided inteo terf slices by the 10 evenly placed sector
holes. The sleventh hole is used to mark the first sector, which
begins with the next index hole. So, vou can number the slices
by counting them from the first sector. This is how the DI/DMA
numbers the sectors of hard-sectored diskettes.

Soft-zectored diskettes are sliced up difterantly. After alil,
there's only one hole. The single index hole marks the beginning
ot an entire track. The formatting program slices up the track
by writing sector identification and empty data fields for each
sector. The way that a track may be divided up is not fixed
{hard) but may be different. In other words, a track could have
a single sector spanning the entire track, or any number of
smaller sectors. The only limitations are that the first sector
begins after the index hale and the last sector ends before the
index hole comes roung again. Thig is why many diskette formats
are incompatible: different ways of slicing up the same track.

FHYSICAL FORMATS: SIGNIFICANT FATTERNS

Bnce vou understand that diskettes are divided up into tracks and
the tracks are divided up inte sectors, you know most of what you

need to know about diskette formats. all that s missing are the
details, like, how many sectors can fit on a track, how they are
labeled or what fills the empty space between sectors. The

answers to these and other questions follow.
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Spctor Identification: ID Field

The sector ID field ic a good place to begin. A field is a part
af a sector with a particular use. The ID field, +For example,
identifies the sector. When a soft-sectored diskette is divided

up, the beginning of each sector is labeled with the ID field.
So vyou can think of the ID field as a sign at the beginning af
the sector with the complete address of the sector on  it. Tha
complete address consists of

track number
side

sector number
gize code

Tracks are numbered starting with O at the osutermost track, and
rurt to 39 for 5 174" and 76 for 8" drives. There are, ot course,
only two sides. The first side is side ¢, and the flip side is
side 1. Sector numbers start at either 0 or 1 (1 is  IBM

standard) . There are four sire codes:

Size Code Bytezs/Sectors Sactors/strack (8" drives)
0 128 2&
1 236 248
2 512 15
3 1024 &

With this information, ydu can @asily calculate what s in the ID
field of any sector on a disk. For example, the ID field of the
fourth sector, first side, thirteenth track of an IBM single
density diskette should contain the bytes

track w=lde sector code
12 T ' 4 0
in that order. The first sector on the last track of the second

side of an 8" diskette formatted with 512 pyte sectors wouwld be
identified with

track side . sector code

76 1 1 2
The order of these four bytes in the ID field will always remain
the same. The DJ/DMA uses this information to check the track
aumber and side, find the correct sector and calcul ate the number
of bvtes to read or write. The same four ATwtes also appear 1n
other diskette formats {Osborne, Hew @ Fackard, Xxerox,
Televideo, EayFra, I1BM FC, etc.} marking the beginning of
sectors. '



Other Special Bytes: Mark, Sync, and Fill

Before we exhibit the naked byte patterns that make up tracks and
sectors, there are a few more bytes to talk about. Since all of
these special bytes involve clock bits, we’'d better mention them
first. The i1nformation in this section is somewhat technical and
not  absolutely necsssary for understanding disk formats, so you
car skip ahead if vou like. E\Gbk) S

Disk controllers use clock bits to help in correctly reading data
bits from a diskette. In single density formats (FM), a clock
bit is written before every data bit. In double-density, (MFM),
clock bits are written before every data bit that will be a zero.

So, in double—density, there is gither a clock bit marking a 0O o

a data bit marking a 1 for each bit of data, and in single-
density, there is both a clock and a data bit written for each
data bit. To try to make a difficult topic clearer, here’ s an
example of the byte AlH (10100001 in Binary) written in both
single density and double density formats:

N\
",
<> e Single Density Double Density

- M &R avy

Data bits 101 a0 001 1 01 90001

Clock bits 1 & ¢ 1 1 1 1 1 01911110

RDisk image Vi1 _tbd 14V _v_ [ I Y O B RS O B

The bars (1) represent the little electrical pulses that creste
the magnetic patterns on a track, and the spaces in between are
marked by . Notice that there are fewer bars in double density
than single o&sijfiy. THis ig the "trick" that makes double
density possibler foewer bars {(pulges) tq read or f;}te for  the
ame data. ‘ o . LT CALR

=2 fi____________- \',yc./j;g {R{V oW €. G}ofpicv/f rate
Mow for the special bytes. Hark bytes have waeme clock bit
missing from them. This isn 't detectable tc upegquipped humans,

but to disk controllers this is both significant and easy to
distinguish. Far this reasan mark bytes were chogen ta beg
(by marking) both ID fields and data +1eld§. éﬁL }iV*

AT {ﬁbh’ i
‘SynéK bvtes are nothing other thant @’ Zernes look 11 clncl
bits without data (to disk cmntrollers} and are used to set the
disk controller’'s clock for data separation. YFil ’bytes fill up
the empty spaces between sectors, ID fields and data fields.
Fill bytes help keep the disk controller’'s clack stay set
(synchronized) correctly when it’'s not reading ar writing data.

CRC: €Cvyclical Redundency Checksum

The CRC is a one or two byte number that is used to check the
accuracy of information read from a diskette. The way CRC works
is this. Each byte written to a (ID or data) field on a diskette
is combined according to & special Formula to produce the
checksum. The checksum is written as the last one or two bytes
of the field. wWwhen the field is read later, the checksum is
calculated again from the bytes being read, and compared with the

SR



checksum written at the end of the field. I+ the two checksums
agree, everything is considered okay. If the checksum calculated
doesn’'t agree with the checksum previously written, a CRC error
has occurred. This indicates that the bytes read are not the same
as the bytes written sarlier. I+ yvou are interested in the
formulas used for calculating checksums, you can dig 1nto the
format program examples given in the Appendii.

IBM 3740 Format: The Only Standard

The IEM 3740 <format is the closest thing that computer
panufacturers have besn able to agree on as a standard for

diskette tormats. This is to say that the DJ/DMA can probably
read any diskette written in IEM 3740 format by any brand of
computer, and other computers can read diskettes written in this

format by the DJI/DMA.

Things get a little techhnical here because 1t makes sense to

describe the bytes used in this format in hexadecimal. I+ this
bothers you, please hide yowr eyes and skip ahead zaveral pages
to  the section an using +di, the formatting program. For the

rest of us, here is track O, side 0, from an IEM 3740 diskette:

Description Eyégg ny;Sﬁff:;en Cz}g%::

Index hole begins a0 FF : f;
Svnc bytes & o0 M‘
Index Mark H FC Cif ‘
Gap 1 28 FF
Sync bytes ’é: RTINS 9:—\) 5
I mark 1 FE i ! :
Track number 1 00 i AT | ﬁ”
Side number 1 oo Q‘,’,\, v
Sector numbear 1 55 g Pﬂ
Size code | 00 :
Cri bvtes s HH it~ repeat 26 times
Gap % 11 FF } :
Svrc bytes ) Q0 i
Address Mark 1 Fh :
F 128 £S5 :
3 M :
27 FF—-5—+
247 FFE (or until index hole detected!

o
Thu\J

&y when the index hole is detected,' 40 bytes of FF hex are
written, then & bytes of 90 hex for clock synchronization, then
the index mark byte, 26 more bytes of FF hex, etc.

The pattern for each sector is repeated 26 times, once for every

sector. When the next track or side is written, the track or
side byte in the ID fields is changed to correspond to the side
or .track number being written. The sector Aumbers in the ID

field (ss) run from 1 to Z6.

You may have noticed that there are +ogr gaps, and that gaps



always precede sync.bytes. The gaps are filled with FF's, and
serve the controller by adding a breathing space between sectors.
The Index, ID and Data marks all have clock bits missing from
appraopriate places.

IBM System T4 Format

This Fformat 1s somewhat 1less dependable as & standard, as
variations seem to erxist From manufacturer to manufacturer. What

is presented here is Morrow' s version of this {format. You will
notice, please, that there are great similarities between the
sing density format (IBM Z740) and the double density format
(this one:. There are the same number of sectors (but twice as
many bytes per sectori, the same number of gaps (but more bytes
in each gap), and the same mark bytes. Here are the bytes
written in track 1, side O, of a Syste%_34 diskette.

Description B;%eg fyeas Written

Index hole begins 80 4E '

Syne bvtes 12 Q0

* A ce

Indes mark 1 FC

Gap 1 S0 4E

Svync Bytes 1z OO =t

* - Al i

1L address mark 1 FE i

Track number i Q1 i

Side 1 00 i

Sector number i S5 ;

Sirte code 11 01 L

CRC bvtes L2 H K i - repeat 26 times

Bap Z 22 4E i

Svne bytes | Qo i

* % 3 Al :

Data address mark 1 FR '

Data fill bytes 256 £S5 :

CRC bvtes 2 e ;

Gap 3 54 4E—~ =t

Gap 4 598 4E {(or until rnext index begins)

¥ [lock bits missing between bites 4 and S
% Clock bits missing between bits I and 4

8¢ diskettes Fformated with S12 and 1024 byte sectors look very
mich like this. The differences are: the number of bytes per
sector, sector size code, sectors per track, and bytes per each
gap. The number of sync bytes, the marks and the ID fields all
stay the same.

Hicrjgecisian Format

Hicrgﬁacisinn format is based on the IEM System 34 format. The

difference being, of course, that the diskette used is 5 1/4"
instead of 8". Fractically speaking, this means that there is
raocs for fewer bytes per track. There are S~1024 byte sectors



per track, (0 the . size code is 31, and fewer fill bytes in the

gaps. Otherwise, MicralDecision format looks very like System 34
tormat. Here's track O, side © of a Micr@ﬁecision diskette:

Description B;%és Etes Written

Index hole begins B8O 4E

Svnc bvtes 12 00

* 3 )

Index mark 1 FC

Gap 1 50 4E

Sync Bytes 12 OO0 ——+

* ¥ 3 Al :

1D address mark 1 FE :

Track number i 01 d

Side i Q0 i

Sector number 1 3 g

Size code i Q3 g

CRT bytes £ HH | — repeat 5 times

Gap & - 4€ g

Svnc byvtes 12 Q0 :

* % - Al |

Data address mark 1 FE g

Data fill bytes 1024 ES '

CREC bytes = M i

Gap 32 85 4E-—+

Gan 4 2530 4E (or until next index begins)
# Clock bits missing between bits 4 and S
#% Clock bits missing between bits 2 and 4

L)

¥ ol ight have noticed +that the only differences between
Micropecision farmat and the System 24 format example are: the

= b

size code is %, there are I 1024 byites segtors, more (85) Gap 3
bvtes and +fewer (250! Bap 4 bytes in MiCﬁjgeciaiQn tormat.

Hard Sectored 5 174" Format

The hard sectored +ormat presented here was developed by
NMorthStar Computers. You remember that the sector holes slice up
the tracks into sectors, and an index hole marks the {first
sector. So, to locate a particular sector, a disk controller
waitse Ffor the index hole and starts counting sectors when the
next sector hole comes arcund. This doss away with the necessity
for sector 1D fields, although it is also somewhat slower to
access than soft-sectored foraats becauvse you have ta wait  +for
the index hole to come around. '

There are two hard-sectored formats, single and double density.

The bytes written are the same for both, but the number of bytes
is approximately twice as many:

10



Description Byf@g Bytes Written
Single Double '
Index hole : /é7f{"é- _Ae.;-a S S Kin St

Syne bytes 17 a0 L \, _ i

Mark byte 1 FBY ot Tp Byre. flke T

Data €ill 256 20 Flovgit e FEx ivorp

CRCE 1 I Eo e Sqae éyf&i? LY ] Vf“j

Fill byte 17 20 (or until pext index holelg, ,fe.

_ Thaa
Thie pattern i1s repeated without changes +tor every gector and PaA3s-2
every track. The words Single and Double, under the word riép;
Byvtes, refer to single and double density. You might also ngke £¢Z g
that only ome CRE byte is used, since NorthStar uses a diffe ﬁ,;g,
eguation for calculating checksums. IR Y ¥ -3
_ é . Feo el _CQ E,C'é; oot

LOGICAL ORGANIZATION: MAFS g AMooticta, Ai“d'“‘f'@'c__

Th 1’17/(“ U*"E"-'f"ye" : Maﬁ? ST s A

A

o
—
£ R MY R

i

We ve already wsentioned how diskette formats differ in  sector
gizres, sectors per track and starting sector aumber. These
differences are part of the phyvsical tormat. written on  the
diskette. There is another category of diffe ces that involves
where intormation is stored on a diskette. Eesentially, you can
have two identically formatted diskettes that are organized in
twn non-compatible fashions. This logical organization is
imposed by the operating svstem used to read and write the
disbette. We'll briefly discuss three aspects of logical
organization in this section: gLsystem tracks, directories and 5

5 I U

Svetem Tracks ) &

| W OR
IBM diskette formets provide a fiwxed location for storage of an Qs
operating  svetem (or loading program) on the first two tracks of

the +irst side of diskettes. These two tracks are called the
system tracks. By convention, the first track of 8" diskettes i3
written 1in single density, I1IBM 2740 format. The second track

will be in the same format as the remainder of the diskette.

The first sector of the first track of most diskettes is called
the boot block This sector usually contains intormation about
the diskette s format and a short program to load the rest ot the
system tracks. It is not essential that anything be written on
the rest of the system tracks (through the SYSGEN program, for
example), but these tracks are still reserved and cannot be used
for data storage. EBoth Micromix and CF/M +ollow this convention
for +loppy diskettes: boot block in sector 1, +First track in
single density and first and second tracks reserved. TRE 80
Model - II1°'s, +oOr contrasty, do not reserve tracks @ and 1 for
‘system use. ‘

Directories
The level of diskette organization that is most visible to people

is the directory. Disk directories contain a list of the files
written on the diskette which can be displayed though an

11



operating system command such as DIR. But beyond the 1list of
filenames, directories also contain information about the logical
location of the files on the diskette. The logical location of
files is translated by the operating system into physical sectors
on a diskette. Eoth the physical location of the directory and
the way logical locations are mapped to phvsical sectors differs
from operating system to operating system, .

Yesck Z) é:’b’ h
The C#/tf standard for directories i hat the directory begins in
the first sector of the third track,jVthe first non—system track.
This fixed location is reguired because the directory is the map
for the rest of the diskette. Without the map, the data on the
diskette is unusable. The TRSE B0 Model [l uses a very different
location +or directories. A track (or two) is chosen near  the
middle af the diskette for the directory and marked with a
special byte (a deleted data mark). Thus, TRSDOS has a way of
finding a Model II directory, but other operating systems, CF/M
for example, know nothing about the location of Model II

directories. (g P l'é’)

The way that directories d ribe files alse differs. A CF/M
directory entry can contain L@)hlack addresses, with each block
addreass identifying a nUmbeEr) of sectors. Dur other example,
TRS 8CG Model 11, also has 14 addresses in a directory entrv, but
these addresses define Y“granules" of five sectors each. Model II
and MS5-DOS directories keep track of allocated groups of sectors
with a gpecial table that is part of the directory. CF/M, on the
other hand, creates this table in memory when needed.

-

i

Skewlng )

I+ you are beginning to grasp some of the difficulties involved
in reading logically-different formats, you'll  hate shew.
Skewing is a way of logically renumbering the sectors on a track.
The reesoniog behind thiz i1s that the gperating system won' 't be
ready for the next sector immediately after reading the current
sectar. Sa, the operatirng cvstem builds itn a delay by calling
some other sector further around the track the next sector. The
number added by the operating system to space cut the sectors is
called the skew.

Some versions of operating systems don 't use skewing, %0 physical
sectors and logical sector numbers are identical. Other versions
of the same operating system do use skewing. For egample, an IEM
FC CF/M diskette uses no skewing and a Micrgﬁecesion Ck/M

-

diskette uses a skewing of I

MicroDecision IeM FC
lLogical Sector 1 2 3 4 5 1 2 T 4 5 & 7
Fhysical Secter 1 4 2 S 3 i 2 % 4 5 & 7
Thus, whan CF/M asks +For the third logical sector of a
MicroDecesion diskette, it gets the second physical sector. The

third logiecal sector and the third physical gector are identical

\,6'%\ xI Joess 6 5 f-"-vfj.r teue Lo, .ﬁ/g/a/oj ‘élzs'



aon the IBM FC diskette.
FORMATTING FROGRAMS

There are two formatting programs available for the DJ/DMA. The

newer and more powerful of the two is called +dj. The +dj
program c¢an  fogrmat both hard and softt sectored diskettes and

comes with M™Micromiux and CP/M 2.2, revision E4. The oldar gdwp
program, formatdj, comes with CF/M 2.2, revision E3; and can't £. 3/
farmat soft sectored 5 1/4" diskettes. The fdi program is also

much easier to use. '

FDJ
The fdi program offers two modes of operation, both menu driven.

The first mode offers vou & list of the eight different farmats
most commonly used on Morrow systems. The second mode is entered

through the ninth menu selection, Other. I+ vou select ther,
vou are required to specify all of the {formatting parameters
voursel f. This zllows yvou to produce a varigty of soft-sectored
formats.

We have reproduced befwh the menu provided by fdj, and written
alangside of 2ach selection exactly what format is praoduced.

LJDMa Formatter
5 oinch soft sectored +tormats
Al Morrow single sided MicroDecision

B} Morrow double sided ) formats.

% inch hard sectored formats’

G

%/.

C) Single sided Morth&tar CF/M O?Qa
D) Double sided tormats, I35 tracks. @
E) Mortrow Micranix NorthStar, 40 tracks.

2

8 inch formats

F) CP/M standard single density IBM 2740 standard.
G) Morrow CP/M double density System 24, 1024 sectors.
H) Morrow Micronix System 34, 512 sectors.

Do it vouwselt
I}y Other

[~

First we'll show you vou how to use fdj’'s menw for 5 1/4 and 8
inch formats, then we'll explain fdj’s command lime options, for
nom-interactive use.

FDJ'E.Nenu Selections: % 1/4" Drives

I¥ you are using a 5 1/4 inch drive, you will be selecting one of
the first five formats. These five {formats are divided into soft
and hard sectored types. Hard sectored means that there is a



hole punched in the diskette material marking the begirnrning of

each sector. There is also an extra hole that marks the Ffirst
sector. Micro Decision diskettes are soft sectored. Soft
sectored diskettes have only the single hole that marks the first
sectar.

You can check to see it a diskette iz hard sectored or not by

looking through the small hole in the diskette envelope (called -
the index hole) and rotating the disk material through the 1arge<:;?d£)5'
Mole in the middle and counting the holes. RS sSOON as youw have ' p
seen several holes, you know yvou've got a hard sectored diskette. ¢
Soft-sectored diskettes have a single index hole in them. Flease;g‘;"azl
be aware that there are also lé-sectored diskettes available 7t pw”
which will not work with your svstem (you use 10), but these are ﬁwﬁj”?%
rare..

I¥f vowuw are plamning to use both sides of the diskettes For
maximum capacity, buy diskettes certified as double-sided.

The +First two Format selections re for treating diskettes
compatible with the Morrow Micropecision. The Mictgﬁecision
tformat creates 1024 byte szectord on soft sectored diskettes.
Obviously, vyou will want to select A for compatibility with

single sided Migro Derlslons ang B for qurle SIdE%ﬁ ;)
o\

AN S

The next f{hree format selections are for hard sectored diskettes.
SBslectiqns © and D create formats compatible with North Star
Compute hard sectored formats. The North Star format is 325
tracks of TiZ byvte sectorsg. You must, of course. select either
single, or double sided depending on the capabx y of tn\{(uther

’ -
svetemE drives. il e 59 TES\ £ rer bk
DESk g1 %&WW P Ersa

The E selection is the one for use with Micronix systems.
selects double-sided, S5iZ bytes sectors and 40 tracks per 51de.
This gives vou the maximum storage capacity possible for 5  1/4"
diskettes,

Atter selecting a format for S 1/4 inch diskettes, vyou will be

asked t0o choose a drive number. fAs ftar as the fdi program is
concerned, your drives are numbhered from @ to 3. Im single drive
systems, the drive number will always be zero. (Confusion
factor: some programs number drives 0O-3, while others use letters
a-d. There is a direct gorrelation between the two,. The thing
that determines {he dri ber is a jumper ovr switch inside the
disk drive,; j$f§F
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Insert a write enabled diskette in S 1/4 inch drive ©
Fress “RETURN:* tp format, anything else to guit

Farlier in this Chapter, we discussed write-protection in  the
Floppy Diskette section. In brief, the write enabled diskette
that wvou will be inserting will have the notch uncovered for O
i/4 1nch diskettes. Any new diskette that you buy will have the
noteh uncovered. When you have inserted the diskette, press the
RETURN &ey to start formatting. After formatting is Ffinished,
you will asked (again) to insert a diskette and press return  to
format., Fressing any other key will return vou to the pperating

system.

I¥ the diskette vou are formatting has any bad sectors, we advise
vour to throw it away {(or return it to the vendor). FBEad diskettes
are not worth the risk of lwsing wvaluable data. I+ yvou want to
make the newly formatted diskettes capable of booting CF/M  or
loading Micronix, vyou willhpeed to use the SYSGHEN program.

FDJ s Manu Selections: g% Drives

IBM =740 format is the accepted standard for 8" diskettes. There

are also many wvariations of System 4 formats 1in  use. The
variations involve differences in the sector size, and minute
differences in the patterns that separate sectors. IEM 8"

formats are sott sectored, meaning that the software must
determine where the sector boundaries are and the identity of the
sectors. This is whaere there are differences in some of the
"atandard" Ffarmats. I+ you are trying toc make a diskette
readable on other "standafd” 8" disk systems, choose F for single
density CF/M format with 138 byvte sectors.
. I

If vou are {Grmattlngﬂdiskettea for use with Micronix or CF/M,
val will be selecting 6 ar M. Micronix uses a block size of 512
bytes and this is the sector size youw choose by selecting H  for
diskettes used on Micronix. 1¥f vou are creating diskettes that
Wwill be shared with a Morrow 8" CF/M system, rather than
exclusively with Miceonix, use the 6 selection for 1024 byte
sectors instead. Using 1k sectors will work with Micronix, but
will result in somewhat slaower writing, slightly faster reading
and about a 7% increase in storage ¢apacity over 3l byte
sectors.

There is a phvsical difference between single and double sided 8"
dishkettes. On single sided diskettes, the index hole, a small
hole -used in determining the beginning of the first sector, is
almost directly opposite the oblong slot used for reading and
writing. On double sided diskettes, the index hole bhas been
punched more to the side (about one o 'clock, locked at label side
up?. The disk drive will determine which type of diskette vyou
have inserted, and fdi will behave accordingly.

Select one of the 8" menu selections and insert a write-enabled
diskette, Write enabled 8" diskettes have the notch an the edge
opposite the label covered. Fress the RETURN key when ybu are



ready to begin formatting.

after formatting is completed the program starts over. I+ vyou
want to format more diskettes, insert ancther diskette and press
return., Otherwise, type anything else to return to the operating
system. 1+ you wish to make a diskette capable of booting OCF/M

EﬁTBading Micromnix, use the SYGEEN program under CF/M.

FDJ's dther Selection

The last of fdi‘s format selections is called "Other", the I
selection. Other actually includes all of the formats previously
mentioned. When vou select 1, you will be able to choose all of

the parameters used by the formatting program, instead of
selecting a particular subset of them, for example, double sided
Micrgﬁecision.

The Other selection is for those who knpw which format parameters
thevy wish to select. Yo need to know, for instance, not only
the sector size you want, but also the number of sectors per
track, and, 1f you choose am impossible combination of sector
size and sectors per traclk, youw formatting will fail. I+ none
cf the +First eight selections will work for yow particular
application, vou may be able to use the Other selection. gt ier
is intended to give vou the maximum control over formatting +or
unuswal circumstances. Far normal formatting, do yvouwrselt a
favor and stick to the first eight selections.

I¥ vou do choose Dther})(l), here is a list of parameters you may
choose from: s

5 174" or B8" diskettes

25, 4G, 77 or 80 tracks

single or double sided

128, 2546, S12 or 1024 byte sectors

single aor double density

soft or hard sectored

O pr 1 origin secltors

%, 8, ¥, 10, 15, 18 or 2& sectors per track

If you attempt to use impessible combinations, tor examplie 26
1024 byte sgectors, the +dj program will simply not work
correctly. 6 list of correct combinations is presented in the
next section. '

Format Specifications

The following table presents a list of diskette farmat
specifications. There is no guarantee that diskettes that you
format using fdi’'s general purpose Other selection will work in

someone else’'s computer; we ve haven't tried them ourselves.
This information is provided as a guide to you in case you want
to try them. Generally speaking, it is best to start with a
diskette formatted by somepne else’'s computer, and work from
there.
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Description Gize Density GSector Size Sectors/Trk First

IBM 3740 8 S 128 26 i
IBM System T4 a8 D =256 24 i
Micronisx g I 512 15 1
Marraw CF/M & D 1024 8 1
~NorthStar > S 256 10 &
' = D S12 10 o
MicrobDecision = |3 1024 S 1
IBM PC (1,07 5 B o112 B8 1
Osborne 5 8 296 10 1
] D 1024 5 1

Xer ox b s 128 18 1
5 D HE& 17 1

FayPro = D 512 10 0
Hewl ett-Fackard 3 b 2586 1& O
Televideo 5 D 206 10 i

The heading “First® in our table stands for first sector number.
Flease recall that soft—-sectored diskettes include the sector
number in the sector 1D. The HayFro,gnd Hewlett-Fackard formats ,

specify that the first sector is numbiEed C _ é§~P*°*Péwifj{?;jg:gﬁq?“\
AV

The Jonlv hard-sectored farmat shown is the hNorth Star. Al though
it?é first sector is named 0, this information is not used while
farmatting. I[EM 2740 and System 34 use a,skew of 6. Also, the
Microfecision CF/M uses a skew of 3, Osb ne single density uses
a skew of 2, and Xerox single density uses a skew of 9. The rest
of these systems do not yse skewing to ow knowledge. Remember
that skewing is a legical mapping not weed while farmatting.

Skew values are provided here for your information onlvy.

FORMATDI
The formatdi program was the predecessaor to fdi. Since formatd]
is actually an ancestor to fdj, you will notice a similarity

betweers fdj's Other menu and the way in which formatd] woris.
Essentially, formatdj provides vou with a list of choices similar
to the choices in the Other menu, with the exception of 5 1/4"
soft sectored formats. To use faormatdj, please make your menw
s@lections based on the information provided in the table above.
Thank you.
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