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Volume Identification for Removable Disk Pack Disk Systems

This standard defines the format and location of the volume
identification block required to allow disk packs of
removable disk-pack systems to be identified in all CPU
families. Tnis block will enable operating systems to
identify the origin and format of a volume and decide if
the volume can be processed. This standard also defines a
standard error message for volumes that can not  be
processed.
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ABSTRACT

is standard defines the format location of the volume
menuncauon block required to allow disk removable
ai ystems to re identified in all CPU fa This block
Vi1l “enable  operating systems to idemtify the ofigin and forsat of a
volume and decide if rhe volume can be processed. This standard also
Gefines a standard er:or message for volumes that cannot be processed.
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1.0 INTRODUCTION

This standard is aoplicable for ail removable disk-pack disk systems.
For removable disk-pack disk systems that cannot comply for technial

business reasons, the implementor must secure a waiver under the
sions of DEC standard 001. The RX01 (Floppy) disk system is an
example of a system that cannot comply for 3chnical reasons. On the
other hand, the RP03 and RP02 need not comply because they are mature
products and changing them wculd be uneconomical

1.1 Motivation

e Standard? This standard will allow all users of
renavaals Gisk-pack disk systems to interchange data. It will prevent
loss of data if the wrong pack is mounted and in attempt is made to
access data.

v all remov
ystem type.

format

iting on the wrong pack.

To ensure that Gisk engineering provides a hardware error flag
a user attemprs to read a disk pack in a mode other tnan the one
ich it is written.

1 it is not a goal to allow mixed disk word length

. the same
K; however, nothing in this standar

foroids that configuration.

nis standard.
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technologies are dzfined and adap
fevised to accomodate them.

ted b DIGITAL, this standard will be

.1 To wnat Does Tais Standards Applv - This standard applies to

1.4

all software systems with removanle disk packs. If the
software accesses 'k‘c disk via an operating system that complias with
this standard, no special action is necessary.

omers utilizing the  following
re conversions to comply with this

to compl
soitware

support
suppo!

ptemder, 1974, to solve an
£5-11. This edition improves
moaifies tne content of the
matter to the identification of disk

pecific informa is contained in
standara.

ards astivities

K more general volume
cover all media.

oerfmmnacle, tae

written to
agzes Stancard
der will be




initiated to ensure conformity of messages contained in this sta
A need also exists for a standard defining the blocks that mu
provided error free on new packs

2.0 TERMINOLOGY

2.1 Mode

In this standard, "mode"
ne moer ts per

standar
follow

@ Gx

the basic unit
urrently a
introdace

words availac
araware

*WOrds per sector meant
include woras contained

diigiltial
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17 16 1514 131211 10 9 8 7 6 5 4 3 2 1 0 (word bits)

uSB LSB

s illustration is an example cf an 18-bit disk word. A 16-bit or
other disk word length would follow this convention. The word is
t-justified with the LSB in bit position 0.

a byte are formatted as

MSB LSB

All Gata written to a disk as specified by this standard are written
in words containing two bytes. Each byte contains one ASCII 7-bit
character.

2.3.1 ASCII 7-Bit Cnaracter in Byte Format - The bits in a
ASCII character are labeled bl to b7 starting from the least
significant end. The Tagping between the ASCII notation and t.
notation for bytes on sk is jiven by

7 6 5 4 3 2 1 0 (byte bits)

When an ASCIT character is put in byte format it appears as follows:

Assume the ASCII character "g" 161(8)

il
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The binary representation is

(ASCII bits)

In byte forma:t it appears

7 6 5 4 3 2 1 0 (Byte bits)

27 56 ©5 b4 b3 bz bl ASCII bits)
8

format and Bit 7 of
for thne future for .

2.3.2 ASCII 7-2it Characters in Wwerd Format - Two ASCII characters
contained in a 16-bit word appear as follows: Assume the two ASCII
characters are small "¢" 157 (8) and capital "A" 101 (8). The
characters would appear as follows with smell "o" peing the first
character.

2 0 twart bita
1011101000t 0t 0 1ot e
©7 b6 55 w4 B3 62 01 2L B e b) BRI (STIE bitm
wsc -an ot 156

The two ASCII characters in an 15-bit word

b7 b6 ©S ti 53 b2 wl B1me 0SBt B3 onl ol GASTID bites
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2.4 DISK LOGICAL BLOCK

h disk logical block number uniguely identifies a block on the disk.
That number is independent of the physical addresses required by the
haraware to identify cylinder, track, and sector. A disk logical
block is also independent of the sector size. Logical disk blocks are
numbered consecutively starting at 0. The logical block numbering is
independent of whether the number of sectors per track or the number
cylinder is an integer power o

required.
10 Product
The decision must be
product specification
support of multiple modes for
is a product ent decision. Tais decision
Gocumen i project plan and the product
e software product in question.

the project plan and the
oduct in guestio

4.C ITION OF THE STANDARD

4.1

Block 1 is tne standard identification block for disk systems
supporting 16— and/or 1a-bit Gisk-pack word lengths of 236 disk-pack

words per logical block.

4.1.1 Nonstandardized Areas of Block 1 - words 0 through 353(8) and
words 376(8) and 377(8) are ressrved for scftware system specific
information. Tnis standar address the content of this area
of Block 1.

4.1.2 Standardized Areas of Block 1 - This area starts at word
354(8) and contains tne following information stored in 7-pit ASCII
code in tne words 1isted pelow. Any character from J4U(8) to 176(8)
inclusive may be included in the data.

Pacsmumnﬂsx) This 12(1Cj-character field contains the
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pa

physical pac
stored in T-b

k iden.1ty. The characters are
it ASCII bytes.

(362-367) This 12(10)-character field contains the name

of the owner of the pack stored in 7-bit ASCII

e" or "CS/2

be spaces or "system" in
systems where no owner is known.

Format Type (370-3753)  This 12(10)-character field stores the format
in which the operating system wrote the pack.
The information is stored in an ASCII string
and not encoded. The following are some of
the possible names:
TOPS-10
TOPS-20
FILES11
RT-11
DOS-11

RSTS
SCRATCH

The exact l2-character string tf
t\'s em writes into the home block
ecification of that file
not be regiseered hecs.

's supporting other than 16 and/or 18 b
Gisk pack words per lcgical block, ref
Specific).

4.2 scror Messages

ram that accesses a removadle di
under the following conditions:
Incompatible Modes - when a user attempts to read a pack
other than the one in which it was written, the hardware will
generate a mode error indication. The software system uses this mode

error indication to determine what course of action to take next.

4.2.1.1 Software Systems Supporting Single Modes Only -
systems supporting single modes only will generate the following error
messags upon detection of the mode error indication

“?The pack on drive -
this software system.

- is not writter in a mode supported by

where:

-) equals

c.z'aaﬂnﬂamare Systems Supporting Multiple Modes - Software systems
©
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supporting multiple modes will implement the following algorithms upon
Getection of the mode error indication (Figurs 4-1).

a.

b. o
c.

c. If 2 mode error is sntrisd common mades remaia, go
o e.

format is

PDP-11 SQE 13
ca RT-11."

i}
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4.3 Disk System Design Requirements

4.3.1 Tf a software system is to know that a pack is written in a
mode otrer than one it supports, it must be so nctified the

hardware. This standard requires that all future removable disk-pack
disk systems provide means for notifying the operating system via an

error indication whenever a user attempts to read 2 pack in & mode
other than the one 1n which it is written. Modes other than ones
defined in this standard may not be identified and the results are
unpredictal

4.3.2 In order
multiple modes,
facilities to
removable di
product development process. The modes
method by which chese modes are invoked musc be determined
dosumented in the product design specification. = Prov
ootional testure is 9 Gecision to be made by Disk Engineering ana
Product Manajement.

4.4 Diagnostics

Diagnostics must verify that are usirg a scratch pack or ask the
operator to allow the data on the pack to be destroyed. sc

pack is one witn "SCRATCH" written in the field
pack is not a SCRATCH pack, tne following guestion [
diagn "IS IT OK TC w—zx*r: ON PACK (PACK ID) MOUNTED ON
2 THE OW ER Z) AND THE PACK IS FORMATTED
NAME): "IS IT OK TO WRITE ON THI

In no case should a diagnostic write on a nonscratch pack
asking.

The error message requirements of 4.2 are also applicable to
Giagnostics.

4.5 PDP-1l Specific
Disk Systens with 16~ and 18-2it Words.

If che ASCIT string ABCD is written on the disk, A is in word 0, Bit
0 thiougn 7, B is in Word 0, 3it v is in word 1, Sits
through 7, and D is in word 1, If this string i
read ino PDP-11 memory, the characters appear the order ABCD.

Tob

ilgliltlall
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[he string in PDP-11 address space looks like the following

WORD 0
WORD 1
(WORD BITS)
4.6 DECsystem-10 and DECsystem-20 Specific
x Systems with 16- and 18-Bit Words - If the ASCII string

n Section 4.5 is read into DECsystem-10 or DECsystem-20
memory, the characters appear in the order BADC. Bit positions 0, 1,
18, ané 19 are not used.

The string in DECsystem-10 or DECsystem-20 address space looks like
the following:

100

0-1 2-9 10-17 18-19 20-27 28-35 (WORD BITS)

4.6.2 BLOCK 10 - DECsystem-10 and D"Csystem-20 utilize block 10 (8)
as a_ duplicate of Block 1. This feature provides a backup volume
identification block should Block 1 become unusable. The utilization
of block 10 (3) as a duplicate of block 1 is a requirement of this
standard and is not optional.

5.0 DISK SYSTEM SPECIFIC

For disk systems with other than 16 or 18 bits per disk word and/or
sectors with more or less than 256 words, the structure and location
of the logical volume identification block(s) may or may not change
from that specified in Sections 4.1.1 and 4.1.2. For this reason,
this section Gefines how disk Systems that do not have 16- or 18-bit
word lengtns and/or 256 words per sector must support tnis standard.

5.1 RLOl Disk System
| la] :
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. Giffers from disk systems discussed previously in
cause it has only 128 words per sector. The word
andard requires that the  volume

least 236 words.

dentification Block

d igentification slack is logical

cloci
tion 4.1. d, as

_sectors {128
on an RLOL

G ity v 0

dilgiltall
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