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5. DISK STRUCTURE

5.1 Sectors
Each disk track is divided bv the hardwarc into 16 sectors of 205 words each. The
basic unit in the structure of a dask is the sector. Al l  l /O operations are performed on
whole sectors. All sectors on the disk are numbered relative to the start of the disk
(sector 0). A sector has the fol lowino Jormat:

0 CYLINDEB NO.

408

A cvl inder number is writen in the f irst word of every sector when the disk is
init ial ly formatted by the uri l i ty PM6800. l t  conrains the number of the cVlinder in
which the sector is located. !t is used by the Monitor to check if a seek operation has
been successJul or not.
There are two sector addressing systems used by the Monitor : physical addressing and
logical addressing. Using physical addresses, sectors are numbered according to their
physical sequence on the disk. Using logical addresses. sector numbers are interlaceo
on a "factor minus three" basis. This is done to give programs enough time to process
the corrent sector before reading or writing the next sector. The following diagram
il luslrates this point:

3 t3

j6 sectors

Physical addresses are used by the Monitor when reporting disk errors on the console
typewriter. In all other cases the logical address is used. For example. all data manage-
ment iunctions reJer to logical addresses and when a djsk dump is made the sectors
are printed in their logical sequence.
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5,2 Granules
Disk space is allocated in discrete granules. Each granule comprises eight logically
consecutive sectofs. There are two granules per track.
The first three granules on every disk are reserved bV the l\ronitor. The use oI these
granules is described in the following sections.

5.3,1 General
The layout of this granule is shown in the fol lowing diagram:
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The signif icant entries in this granule are:
. Volume label
. Granule al location table
. Init ial proqram loader
. Us€rid catalogue
The volume labeland init ial program loader ( lpL) are written on the disk when it  is
premarked by the uti l i ty PM6800. The tPL is used ro load the tvlonitor into memorv
lrom the disk during system start.
The granule al location table and userid catalogue are described in the fol lowinq
sectrons.

5,3.2 Granule allocation table
This table is held in sector 0 ol granule O. The status of each oranule on the disk is
recorded in this table. Each bit in the table corresponds to on; disk granule. Bits ser to
0 indicåte that the corrcsponding granules are in use. gits set to .l inåicate thar the
granules are free. The granule al location table is named BITAB.
This table is copied into memory at system start. lt is updated in memorv, lt is
written back ro disk after a KPF (keep i i le) or DEL {detete f i le} command is issued.
At the start o{ a session disk space al location begins from the f irst available granule,
New granules are al located in ascending order. No backward search is done å ftke into
acco^unt any granules which may have been released as a result of file delelion. However,
the SCR (scratch) command wil l  result in granule al location start ing again at the t irst
available granule.

A l ibrary f i le { i .e, a f i le that has been made permånent via the KpF command) cannot
be extended. That is the number of granules allocated to the file cannot be increased.
OJ|ly temporary liles may be extended. The user must therefore create a temporary
fi le each t ime he updates a l ibrary f i le. This is done automatical lv bv rhe Lin; Editor
processor. The new temporary f i le may then be kept {KpF command) in place of or in
addit ion to the original l ibrary f i le.

5.3.3 Userid catatogue
The catalogue is held in sectors 2 to 7 of granule 0. lt contains an entry for each
userid on the disk, including SAG if the disk is a system disk. Each entiv contains the
userid and a pointer to the f i le directory lor that userid. Entries have the {ol lowing
TOrmat:

0
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The pointer contains the sector number of the granule containing the file directory.
l f  the userid is SAG the pointer wil l  point to sector 8 (the f irst s;tor of granule 1i.
This is because the fite directory tor the SAG library is always held in gia;ule 1,
Whenever a new user is declared via the DCU command an entry is made in the
catalogue. l t  remains in the catalogue unti l  the usBrid is deleted via the DLU command.
Entries are placed in the sequence in which DCU commands are keyed_in. starting at
byte 20 of sector 2.
A catalogue may contain a maximum of 149 entries (i.e. the capacity of 6 sectors less
20 bytes for header).
The last entry in the catalogue is fol lowed by a word containing /FFFF, When a useno
is deleted the tirst word of rhe entry is set to /O0OO,

5.3.3
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5.4 Granule One
lf the disk is a system disk
lf the disk is nor a system
The format of this granule

grånule 1 contains the file directorv for the
disk granule l is n<jt used.
(when usedl is as follows:

SAGlibrary.

SECTOF A

sEcToRs 9-15

0

2

6

I

12

16

1a
20

22

cYLINOEF No. =0

CHARACTER LENGTH OF USEO ABEA

USER IDENTIFIER (= SAG)

NUMBEF OF 1ST SECTOR OF THE F iLE

RESEFVED

ETC.

2A

30

32

There is one eight word entry in the directory for each file in the librarv of uærid SAG.
_Each entry contains the file name, the file type and the number of the first sector olthe lile. The format of the entry is shown in the above diagram tf vt"i Zo t" åil, 

-
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The f i le type can have the fol lowing values:
. SC meaning source file
. øB meaning object file
. Ll\4 meaning load file
. UF meaning undefined f i le rype.
There is also a file directory for eåch non system userid declared on a disk. These
user directories may be located anywhere on disk. Their locations are indicated bv
the pornters in the userid catalogue. The directories for user l ibraries have exactlV
the same format as the system file directory, except for cylinder no. , ,u"to|. no. åna
us€rid. Each directory occupies one complete granule.
Whenever å disk f i le is made permanent via the KpF command an entry is made in
the directory, l t  remains in the directory unti l  the f i le is deletea via tnå Oglcommana.
Entries are placed in the sequence in which KpF commands are keyed-in, start inq at
byte 20 of_rh€ granule. A directory may contain a maximum of f S'9 

-tri", 
ii;. ih"

capacrw ot erght sectors less 20 bVtes for the header).
The last entry in a directory is fol lowed by a word contajning /FFFF. When an
entry is deleted the first word of rhe entrv is s€t to /OOOO.
The granule for a directory is allocated at the time a new userid is declared.
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5.5 Granule Two
On a system disk, granule 2 and subsequent contiguous granules hold the Supervisor
load module which is read into memory by the lpl at system start.

5.6 Summary of Granules Zero, One and Two
ln summary, the contents of granules 0, 1 and 2 of a disk can be depicted thus:

VOLUME LABEL

USEFIIO CATALOGUE

SYSTEM
FILE
DIFIECTOFY

LOAb
IVODULE

THIS GRANULE IS
ONLY USED ON
A SYSTEM DISK

THIS GRANIJLE
ONLY CONTAINS
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SECONO SECTOF
TAgLE (GRANTB)

CYLINDEF NO.

A file is held in an integral number of granules, so one granule cannot be shared bv
two or more f i les. The Monitor al locates as many granules as are needed durinq the
creation of a temporary t i le. These granules need not be contiguous. They are
chained and the address of each granule is entered in a granule address table cal led
G RANTB.
The first two sectors of the first granule of each file are reserved bv the l\4onitor. Tne
lirst sector contains a f i le header. The second sector contains the table G RANTB.

A G RANTB is set up each time a disk file is assigned. As rhe file is created the address
of each granule used by the f i le is entered in the table. The last address in GRANTB
is followed by a word containing /0000.
The granule address is the sector number. relative to the start of the disk, of the {irsr
sector an the granule.

Because-GRANTB is limited to the length of one sector the maximum length oI any
fi le is 320K words (i .e. the capacity of 200 granules).
The structure of a {ile is therefore:
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5.8 System Files
DOS6800 System Software components are held in disk files in the same manner asuser programs and data.
There is one constraint on the storage of system tiles: the lirsr file in the librarv oruser sAG musr srart in granule 2 ofihe disk a"d ;; .1 ;;"r; ; ; ; ; ;rr; . ; ; ; , l l ;This file is the supervisor toad modute. go*"uer, tr,e roim"l'oi;ii;il;;;il; tå",of a normal load module and apart from the above restr ict ion i t  is held in a normatf i le

Other D056800 Sysrem Soltware components are also held in the l ibrarv of the userJArr OUT tne granutes thev occupy need not be contiguous,

5.9 Summary oI Disk Structure
The structure ol the disk is summarized in the fol lowing diagram.

Fitesof U*r AåTh€se sranolesare not n€ce!*rity adjaceni,

SAG Library Dkectory

Svnem Soreåre Componenrs
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