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COMPUTER AUTOMATION STANDARD DISK FORMAT

N
1. . INTRODUCTION / &
\Vé

This format is the standard for aléz§M4 software supported d
modular enough to handle:

IL\

e Disks of different capac1t(§® manufactur1ng and data formats
o Files of different organwz@t1on access ability, aﬁ’ }‘format

Though the Standard Foer\' ~allows for a great deal o
conventions have been cRosén within this framework to a sier
implementation. The ¢ \hdard consists of:

e The def1n1t1on/q%3named file capability ‘;;~::~h“::;;r | '
6 The def1n1tlé%7bf addressing capabilitapn the‘d;;%?~' | -
o Definitio §§§¥ tables required to confrgl\
w1th1n it
® The de¥3pition of conventions whos®adhex ¢
C°”“§E§ Automation software p es ‘\\\b

equired by varijous

\J .
1.1 F@?ﬁitem Overview \’ v

\ﬁye NM4 disk file system providey aneg;;ﬁ,o named information (files)
esiding on magnetic d1sks\* i ager provides uniform access to
u

all.types of 1nformat1tn setg_gfyser, a file may appear to have any

G%a arbitrary structure b terp sf&g an intervening process. The file
N system, therefore, has of file on mass storage, the
f§§> randomly accessible arrajaof™Qi information. |

¢

The objective ofsthezfile 9ys¥¥m is to have no bott]enecks i yfﬁ\ I/O
procedure sosth 'mﬁx}nmp1ement any type of serv1ce5%h
desires angrtl ystem does not provide. Towar at end there
are only es of files associated with a 41 name: data
. a files are simply blocks of bx@@)y information,

They are acc 1 0% domly as an array of bytes an®@have no intrinsic
ta stiyctyre of their own other than thatgg suried by the program

structure is supplied by th ocess handling the file
e system, A directory is sin i

et e dartmmrm— - .

Zptal operations on a file are: é&%ﬁte, delete, open, seek,

3 w read/write position), read quantity of bytes), write (quant1ty
tes), close. There is no restriction on the formatting Qf information
jle.




COMPUTER AUTOMATION STANDARD DISK FORMAT

1.2

1.3

File Naming System ﬁ%}

comple>
but

A simple file name is a serijes of’ﬁb}to fourteen ASCII char
file-name (or path name) consists\Bf a series of file-namess
the last is the name of a dirgeﬁony file which may point to other
directories. A name identiﬁgégbone file in a given dir. ry. A comp%eéx

file name describes a path $¥em a given directory thrdl otier directories
to the final file name desired. A data file name need gg;% e unTsye in its
own directory to insure'%gpt any complex file name (orwpaY s also

unique. Q%b

Since a directory jgﬁ; file 1ike any other, the T3
have a tree-1ike pierarchical directory structure.

&\__)\" Y Y? o

Each da;é%g? directory file is al] ‘1§EL§; ace on the disk according to its
own regqadrements. To enable systag cogty l ovgr files, several control
blggﬁ§§are maintained on the disk?q\{Qiistc tpol blocks contain the

the /{1

inté@m tion necessary to find exon the disk according to each
faN.'s

Disk Space A33cation and Addressing

name. 4
I . « : S
e basic units of space ® dig?‘}w@y%ector, track and cylinder. To
s

ome extent, these are harcdyar

defined by the device and or controller in
use. This standard jx* S“‘Ent-on a

ny sizes for these units.

Because of the range o

size can be chosag.
fundamental unif, o™allocati
describes the>siz® oPathe A0

addressing

Tties available, no single allocation
fine the Allocation Unit (AU) as the -
ithin any disk. The Volume . “ﬁ§§o1 Block
or each disk. The AU is then.tad for y
n the d¥sk;s1.e., if the disk space were considered a ‘
' dg:giyfe ofpieces of AU size, then the ACkddress is |
e
c

GR¢ "All disk addressing is done uging”an AU address, C.
h
ﬂjfi

the ordind{ o™
This does no®af

~!

space within a file may be \g ed,
6.\ l

c&alloc done in extents. Each ext#t is some number

o Als.9 Many ®xténts can be allocated for eacgégfgg.'.Thisallows allocation
al

1J#€xtapt’ initially with subsequent ex locations available for

j’f’1"”§é arjjties of data. This standard in pfSAy restricts.the size of
) théhzzgp the allocation scheme used foﬁgiﬁnding the desired amount

1.4

ce 1iMWthe allocation table. The 1ist of allocated extents is contained
e Extent Information Block for each file. The AU size must be chosen
hat there are less than 65,537 AU's on a disk. |

| .

Disk Table Structure

The System BOOT and VCB are always located at fixed positions on the disk.
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AN

1.4 Disk Table Structure (cont.) Cﬁ}

A1l other disk tables may reside aﬁfﬁhere on the disk since tge;<:’
E

accessed by pointers. Typically thesF-LIST, ROOT Directory 4n

Table are located near the center of the disk. The position
of these tables is determ1ned<§§yn the disk is labeled.

Figure 1.1 and 1.2 shows the fyp1ca1 overall NM4 Disk. %%:23
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2. SYSTEM BOOTSTRAP A | =
. S |
The system bootstrap resides in a fixed“]ocation‘on the disk. It }Et begin
at cylinder 0, head 0 and sector %) On medium and high capaét idks with
a sector size of 256 words, the boot occupies 512 words (2 séat éﬂqégge
miniflexible and floppy disk dpiyes, the sector size is 64 :§:3§F316h\£23?
&i% words and

disks, the bootstrap is diviq§ nto two parts; part 1 j t 2
L7

is 512 words. NS 7 9
Figure 2.1 shows the posi%ign of the system boot on éh‘ va;égéz:;;;;g.
% \Q

g

> .

(5@%» *;:‘:T‘-~::;;?

Q‘\\JA | kY "1‘, K .
; C




-1 .

" COMPUTER AUTOMATION STANDARD DISK FORMAT

3. VOLUME CONTROL BLOCK >

Ny
The Volume Control Block, VCB, is adways found at cylinder 0,, hea
sector 2. The VCB contains pertin parameters for manipulﬁ%“th disk,
including the F-LIST pointer. Al1 pointers to information on— Sknqre
in allocation units (Au's). @
R

.\\
The VCB contains integer and WSCII information., The 1“, ¥l mation

]’s in 16-bit words. The ASCIT information appears a%
In an 8-bit byte, with uPpSr bit = 0. A11 ASCII fialds
with trailing blanks. ~ \~

C .
Also contained in t’%\: CB is information identi;xj\nT 1= rating system
on which the di%@a created and disk format., % ‘9o~

(/\\u
Figure 3.1 is &diagram of the VCB. Tab¥
of the stand% M4 djsk drives,

3.1 - Voluq%%‘ntrol Block Definitiops""
\A

} -;" . '
N : v |
. %ﬂDS 0-2 6 charac ?ys\té\ »in ASCII of the ‘operating
N system w\{ch ted/'the disk. _

-~

3 Biﬁ'me o) ":;'tes per physical séctor.
(%’@ WORD 4 .’%ary o f sectors per track.
\ -
% WORD 5 \Bm{ unger of tracks per cylinder. (Heads)
4‘: ' A ) o
WORD 6 f\To% mber of cylinders in binary. @9
5 e .
WORD 7,4 BYnafy identifer for the disk formaf For
- \,f:> . NoAndard NM4 disks, this word conf&ims the
‘ #~yalue :00C1.
NS R
Binary number of physical s@ors per alloca-
3 tion unit. D) - :

Pointer to the start o%}@ F-Tist. - (AU number)

Flag word. 'No:curreﬁéézl -defined-flagsi This
"word is reserved. .

Reserved for future expansion.

. WORDS 12 - 14 6 character disk creation date in ASCII. The
form is YYMMDD.

WORDS 15 - 17 . 6 character disk creation time in ASCII. The
form is HHMMSS.

WORD 18 Reserved for future expansion.
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COMPUTER AUTOMATION STANDARD DISK FORMAT

3.1 Volume Control Block Definition (contc):;Qb 4
- v
WORDS 19 - 21 6 character J§;2 in ASCII represent1naxﬁbe ]ast
date the‘q%fk was modified.

Q
WORDS 22 - 24 6 chard&&er time in ASCII represgnt1ng‘¢he 1ast
time the disk was modified. ; Q::> ,::::::;?
WORD 25 Re§§$€éd for future expansion. :
WORDS 26 - 28 o\ ;;%haracter date in ASCII‘FEpnesgnt1ng
2 Sback-up of the disk. \ v

o I8
\

s 4

WORD 29 - 319V, 6 character time in
back-up of the disk:

/‘\

AN C
WORDS 32,- 55 Reserved for f i
h w »
WORD Disk title 14
wo@?? - 255 Disk tithe
are the
<
/’@
&
Q” (
<




S vuLuv/ic CUN/ROL LOCH (VCiB)

A
- ©

°

“WoRD . . WoRr D
o 32
/ SYSs7er» rD | Ré;s.fn \isq .
2 /N
3 BYTES PER Secror . Wr \
4 | Secroes Pem TRACK @> 0 l {
Y TRACKS PER Crz.more VA TITLE LENGETH (8}’7’53')“,“
G | CY/mDERs pER DISH /4@7 TITLE TEXT,
7 | specior 1D ’ NS (FRST 19 ChazneFerd, )
g S&crors PR AU Volome Z. D-) S ?\‘ )
(' 9 F-LIST PoINTER
10 | 72A6 worb BN
( . 72N}
'y ¢ ~RESERVED- < ;’"
72

/12 >
13 CREATION @E‘
il &

!5 &)

rC ““em’%‘”"’ TIrIE
/7 A2

Y/
18 | Koresceveo-

TR

N /MO D) FICATION ke : :
L DATE x . ,
N 7 °@

FIGURE 3.1
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COMPUTER AUTOMATION STANDARD DISK FORMAT

4. F-LIST AN

Operating System gains access to tfenF-LIST through a pointey™s e.VCB.
F-LIST consists of a series of fixed length entries. The 14
F-LIST entries is 256 words (§ bytes). ,

\

Each entry in the F-LIST is feFérred to by a index numb&r el led t umber
(FNO). Several of the F-LISMentries at the beginnind of~th

- >
The F-LIST is a file containing inéggégizon on all files on the dj

reserved for disk tables (special files). The remaThing es are
available for file crea%ﬁ@h. The following F-LIST entrs e rexirved:
P -
FNO NAME C<§§>. USAGE
_____ S ' g
[ L
.0 None &2 F-LIST Maintenance Bloék‘§:;7 ~
1 ROQZFS. ™ References RootRjrectody v ;* ¥V
2 F EES? References F-LEQT “Wself -
3 References FREE AY tajle ™ | (
4 BOOT ReferencesBOOFAEI~arean, ‘
5

: ’fggyBAD | Referenggs d spots—em—disk (flaws)
\>7 . 5 .
4.1 F-k@éizghtr1es d |

<%§§fST entries are fixed 1enggﬁggng‘NQ{giéfblocks and are composed of
prices; the header and_the bydyN Th¥rformat of the body' of. the

-LIST entry depends on tha FeT¥ST égt “IYPE. The enftry type is
contained in the heangg\\T basig Tormat is shown below in Figure 4.1,

N

. v . - ° ‘
*NQ\ ‘:>'qu bes i ﬂ i
© I/ 4 : . - .'_Q\Qf./ ‘.
> \%f%...»ga( ~Link - //eé{)j 4 :
-

HQ?fQUSI'envner‘7vﬂﬂé'

a5y v,
FIGURE 4.1

4.1.1 F-LIST Entry Header Definition

WORD O - F-NUMBER (FNO) | .

The FNO is the index to an F-LIST entry. For a very large file, it 'might
be necessary to use more than F-LIST entry to describe all file extents.
When several F-LIST entries are used to describe a file, ‘they all contain
the FNO of the head block. The FNO only has meaning on an allocated block.

- o~
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/v@

Camputerhm+ation m —

A

4.1.1 F-LIST Entry Header Definition <§>}

'WORD 1 - FORMARD LINK © A

If a file requires more than Qﬂ% F-LIST entry for its description ormgtion
this word points to the next EDIST entry representing thig file. Th
F-LIST entries can be linkedggogether to form a Tinked”1ist Xchain).

HORD 2 - BACKWARD LINK o, \ N ;Q

If an F-LIST entry i§§§§?i of a chain of F-LIST entry blodks.\this word
points to the prev1§§\; lock on the cahin. .

N , y
WORD 3 - F-LIST RHTRY TYPE Y v

N
This word deq%§§§>the F-LIST entry type

7 o~
t Sody format., Valid
TYPES are: -

ubse&ﬁif

A \
VALUE (4
Lo
L o0
N 1
G 2
3
@}?. 1-10
.-

&

4;}.2 F-LIST Entry Body Defgniti
G -
<§5) The F-LIST entry body ferent for each F-LIST entry TYPE,

4.1.2.1 F-LIST Entry {IPB0 | )
; / N -
eﬁtﬁi;:%he body contains no defined id@é#ﬁ;tion..
Q>

This is an ;éi'ab
4.1.2.2 F-LISTE y‘%t%—ii N
¥ @go
aﬁﬁéﬁ entry or an EXTENDER entny.(égge e two are identical
fi

information. The FILE block gs lways located at the

.7 Any EXTENDER blocks are linked2®%” the FILE block and

e FNO¥of the FILE block. <é§>
the FILE/EXTENDER is describeaigh Figure 4,2,

F-LIST entry header
Total number of extent descriptors to follow.

WORDS 5 thru 2n+5 contain 2 word extent descriptors (n = nuﬁber contained
in word 4). Each descriptor consists of the base AU number
and the Tength (in AU's) of the extent. '
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A

4.1.2.2 F-LIST Entry TYPE 1 (cont ) <‘,\~,

WORDS 2n+5 thru 2n+53 contain th st of the F-LIST body. Jhe YeRinition
follows (relative 0): @ /‘L"

WORD 0 User 1dent1f1er©
WORD 1 Group 1dent1f1vé)5
WORD 2 Execution c\ie/a)nhﬁer
WORD 3 - Title numé
WORD 4 Numbe directory links N
WORDS 5-6 Fﬂg,wngth in bytes (2 words) "\.‘ %\7 ~>
WORD 7 Fa’ale creation identifier | (
WORDS 8-10 @craracter ASCIE file crea"a@ ategQY YIDD) - ?
WORDS 11-]13 6 character ASCII file creatiemstin (RHMMSS) (
WORD 146@ Modification identif# \ |
NORDSﬁ:?DU 6 character ASCII da\ \b<$1f1cat1on (YYMMDD)
WOR@» 8-20 6 character ASCITN{ime o {1 -tsmbmﬁcation (HHMMSS)
)(3@%2? 21 Last access identifier o |
@%RDS 22-24 6 character™ giogast access (YYMMDD)
a WORDS 25-27 6 chara_g,ﬂ;er AS{I e Jof last access (HHMMSS)

Q%G?) WORD. 28 , . 1n AU's ?

i}@ WORD 29 rFes | '
WORDS 30-48 Ré e expansion Q)

@& (
O A <
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AN a
4.1.2.3  F-LIST Entry TYPE 2 S

This is a TITLE entry. The TITLE <LIST entry allows text i,
be attached directly to a file inde endently of file name.
the TITLE entry is described j Figure 4.3.

®

P

WORD 0-3 F-LIST entry #agder 7 A

WORD 4 Text 1engt§xin bytes Q::) 4::::::;7

WORDS 5-255 TEXT in 1 (7 bit, parity bit off)

gaa de SRR,

. R — - .

@ o F- pom 55:ﬁ ~s ] |
= 5 |
9 / formewnnd ‘\"i :; N K EADER

@@ l Brchyond Né ~ P
. | 7ype {\‘ >

Fiqure 4.3

A TR T



FLIST £NVTRY FYPE I ~ FILE EXTENDER N

‘ Lorp "%”

o F-NUrBER j % ¢ ProOI FrEATION
Darés
I} Forewnrdd Liwk }//A‘A ?29 17
2 Brchwandd L,y/\‘ /8 FIODL/IC A TT0O
3 Typre (d) J_/(@ I FrrrE
‘?— _ Aomber o'fgxf&v?‘ &“r}-t'ﬂ N 20 / PN o <
N 7

LanytL of &r..,f(\("\p

} 21 ™~ )
22| s AC‘.Q.«\&g
} 23 Wb\ "o

=
AU Bass of ﬂffu O;\,S)
Lans L of &3l 5??\7'«

Ay
2R 0T o~ 28]

sz%f es.s #e

-

AU Base of Exten N ¥

N ,,.,"‘¢< _ R

~ 17% . S&
'%Azy ExTes? Size
e

2
PV
MBM& of Extevt?
(/"y&augf.( of ExTan?

-

]

N

_+§T;’; 2 % USER TD
Jascrr&'é_; / . 'Q[-Sé—/?VED
& 2 - - ‘
- #* £ ‘Q:“?KHS R | ‘L <©
‘. - 4 | Fof DiRecTor¥\ L 4 37 \
- 5 Lexm7ﬁﬁ§3€?2 “f%ﬁg}\f:;;> . 37 635\/
e VA qucr‘ﬁ;( s X 75 N 39 S
' 7 \ :f 2 | vo Q
’ ©
9 oo yR 41 4\\%)
' 9 1 M0 2 @'@
’ oA 43 A%} .
/ P73 TENVN |
, na 'S |
sc ¢
Ul
’ 5 { PODIFICATIIN DArE YR vy

, FIGURE 4.2



27
%

" COMPUTER AUTOMATION STANDARD DISK FORMAT

%mpMaWM m —

S £3
4.1.2.4 F-LIST Entry TYPE 3. S <§
This is an F-LIST maintenance ent@ The only F-LIST entr ‘w\rﬁEh‘ c E»e
TYPE 3 is the F-LIST maintenance block. This is always locates™ NOO.
This block contains a bit ma@f free F-LIST entries in the F-LIST.
/{ .

Thi fos <« . 7 ami N
This block is intended for fast allocation of F-LIST_,'eQQe%e structur

is described in Figure Q

Y
WORDS 0-3 F-LIST;;ﬁxry header

WORDS 4-255  F-LISTentry allocation table bit Jma |
&2n , R .
’( N LR
(/ - [4 i
’ | ‘ i\ )
S S

o XOMBER

~
~

! ﬁt’%zaom Link

N

Y Bachumes Liwk
rrPe (3D

e ewp s - e e

FIGURE 4.4
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AN .
5. FREE AU FILE ' A\ <<T

The FREE AU file contains informagzgn'which defines usage offHTER‘a ocation
units (AU's). Whenever a file is created or extended, the-corr it must
be cleared in the FREE file gggyeserve the disk space. When a file
deleted and disk space is pgledse, the appropriate bi}s’ﬁﬁ?& be set to
indicate that the space may Be reused. - <::>,§

The FREE file is in actQality a bit table. Each AU on

represented as a sin@l@¥bit. A 1 indicates an available
an in-use or unavajlagle AU. See Figure 5.1.

~

O
2
S -+ |
)
8&(1&)&29 | - \_. : &;f/?m, o (
o@ “  Bits for A ff#\héﬁ‘tj' AU I F <
>, !

z' N NS
‘ X 1\:\%}’

/,O’V ' A’%— %j’ !
@y T L3 PR DISK Alleca fion
_ N Unt
8 NOr-AVAILABLE '
. 1R
—

NON-ERISTAVT

L T Disn SPACE

FIGURE 5.1

NOTE: The FREE fi]e.is always referenced by FNO=3 of the F-LIST,

1
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A -
6. BAD FILE . Nt {

The BAD file is generated when QZ&isk is labeled, It is.4 FiTe"

contains all AU's on the disk which have been found unusable

are typically caused by f]qgg)on the disk surface. |
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The BAD file is referenced~by FNO=5 of the F—LIST.._.'/Q \

The F-LIST entry for £he’BAD file is a TYPE 1 F-LIS
Tooks like a normak RiTe. The extent descrip
(FNO=5) point t%<§_‘ unusable AU's. ‘
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- correspondences. -
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The Root Directory contains 1nf0§§2}ion necessary to find n
the disk. The directory is a ta of entries which contaj

ROOT DIRECTORY

gme;<:; es on

=fidename

(
The Root Directory is a]wqﬁif)éferenced by FNO=1, jf”.\\i

Directory entries are Qkygrds long. See Figure 7.1%
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Sgg Figure 7.1

"NOTE: An empty directory entry is specified if the referenced FNO is 0.




