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1.0 INTRODUCTION

The structurc that XXDP. uses for storing files on media is unique
to XXDP+. The structure was originally based on DOS 11 but it has
since been modified to accommodate the needs of XXDPo, although
wmany similerities still exist.

XXDP+ supports both rendom access and sequential access type
devices. A directory index structure is used for accessing files
on random access type devices such as disks. For sequential
devices like magtepe, @ header record containing file information
precedes each file.

2.0 DATA STRUCTURES

--------------------

................

The bl:rc unit of data trensferred in XXDP+ file I1/0 is a data
block. A dets block is defined as s group of 512(10) 8 bit bytes.

2. 1 1 chdon ﬁcc!lt D«v:ces

sndom lcccss dcvuctc. dete blocks are addressed by their
Igg ceal bloek number. Logicel blocks are data blocks that are
rssable in @ Iuneir ordered fashion. The order ranges from 0
to n-1, where n is the maximum number of blocks supported on the
devsce. The veriable n veries depending on the device but is not
yrester then 65535 (10). This means that no matter hor many data
blocks physicelly reside on @ device only the first n blocks are

eccessible.

Logical blocks are not necessarnly the same as ¥s.cul blocks.
R phy sncul block is ususlly limited to the amount o

ghysnct sector contains which mey be less than 512 (10) bytes.
190 o physical block houses at most one logical block.

A linked list of logical blocks is set up using linked blocks.
A linked block is e logical block that devotes the first word
of the block to contain a link word. The link word contains the
logicel block number of enother block. A zero link word indicates
thet the block containing it is the last block of the list.
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2.1.2 Sequential Access Devices

On sequential access devices such as magtape and cassette, dates
blocks ere stored as 512 byte records. Because xxév, uses
the same read/write routines Tor both random and sequential
access devices, logicel linked blocks are stored on sequentisl
type devices.

However, the link word is only some non-zero value to indicate
that there are more blocks in the list. A zero link word
indicates the last block of the list.

3.0 FILE STRUCTURES

cccccccc - e e

3.1 Types Of Files

There are three types of files supported by XXDP+., They are
contiguous files, text files and binary files. This does not mean
that other types of files cannot be stored on an XXDP+« medium, but
XXDP« only hes the cepability to produce these types.

3.1.1 Contiguous Files

A contiguous file is a set of logical blocks which physicall
reside mmedistely odjecent 0 one another on xhe mexga.
The term 'immedistely adjecent’ is obvious for sequentisl devices
but not quite as epparent for random access devices. Ffor these
it means for any logical block n, the next contiguous block is
loceted at nel.

Contiguous files sre normally used to store core image data such
as the XXDP+ monitor.

3.1.2 Text Files

Text files are made 08 of a series of linked blocks. Each
block contains 510(10) 8 bit ASCII characters. An ASCII null
character (a byte with a value of zero) is used to indicate the
end of the file.
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3.1.3 Binary Files

Binary files are used to store executable programs. They are made
ug of a series of linked blocks each of which contain sections
of the program. These sections are in sbsolute formatted binary
end there is st least one per logical block. The absolute
formatted binary specification is as follows:

BYTE
1 - Contains @ value of 1 to indicate starting point.
2 - Contains a value of 0. This must follow byte 1.
3.4 - BYTE COUNT = number of bytes (N) in this binary block.
Includes bytes 1, 2, 3 and 4 £ excludes the checksum byte.
If BYTE COUNT = 6, then this is a TRANSFER BLOCK
If BYTE COUNT = S, then this is a BIAS BLOCK
5.6 - Contains the starting memory address where the followi)ng
data bytes are to be stored.
7 to N - Date bytes. N <= 509, Maximum number of data bytes is 503.

N - 1 - CHECKSUM byte. The checksum is the 2's complement of the
sum of the date in all n bytes. It is generated
ignoring overflow and carry conditions.

TRANSFER BLOCK is st the end of o binar¥ file and is indicated by
8 binary block that has a byte count of 6. Bytes 5 and 6 contain
the program's transfer address.

BIAS BLOCK is indiacted by & binerz.block with a byte count of S.
Bits 0 end 1 of byte 5 represent bits 16 and 17, respectively, of
the load sddress for the next binsry block.

4.0 MEDIA STRUCTURE

....................

-----------------------------

All XXDP+ rendom sccess devices are set up to contain the
following pieces of information: bootstrap, monitor core
imege, master file directories (MFD), user file directories (UFD),

end bit maps.

The boogstrag is a program that always occupies logical block 0 on
the device. It is a core image that is placed there by the utility
commend ‘SAVM'. The bootstrap knows where on the disk the monitor
core image resides.

The monitor core image is a contiguous file that is 16 blocks
long. It is pleced on the disk by the utility command 'SAVM'. It
position depends on the type of disk. The MFD is s table of
information which contains pointers to the UFDs a~d the bit maps.
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4.1.1 Mester File Directory

----------------------------

The MFD is placed on the disk bx the utility 'ZERO' command. The
“xge of disk determines which of two varnettes of FD is used and
re it is on the device.

MFD VARIETY @1 WORD OFFSET
MFD1: INTO BLOCK

! LINK TO WFD2 t 0

{  INTERLEAVE FACTOR ) o1

! BIT MAP START BLOCK ¢ g 2

2 POINTER TO BIT MAP &1 g 3

§ POINTER TO BIT MAP 82 P4

v TTTTTTTTTTTeTmTTTmmmmemes H

H . :

' : :

' POINTER 70 BIT MAP oN PONe2

§ 0 § Ne3

: UNUSED i Ne4d to 255

The interleave factor is used as pert of the ‘block allocation
rithm. Normally blocks are al ocated conti uousl if possible
bu on certa:n devices, the smount of time it tak es O access a
linked list of blocks is reduced by placing each block of the list
a constant nunber of blocks apert. This constant number is the
.ﬁterleuve factor. The pointers in the table are the logical block
numbers of the respective bit maps.

WORD CFFSET

MFD2: INTO BLOCK

T T R R .-

! 0 ! 0 - Link of zero

' ! indicates no more
' s MFDs.

e cctacoccnnonanccacaumecaananan '

z 401 5 - DOS-11 VIC (1.1].
i POINTER 70 FIRST UFD BLOCK ! 2 - logical block number
5 5 of first UFD block.
' 9 (10) ALWAYS ¢ 3 - number of words in
5 E each UFD entry;
T o T ;
TN

' UNUSED ! 5-2%5

gl - -
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MFD VARIETY &2

MFD 172
oo o T '
e S L TP LY P P PP '
! POINTER TO FIRST UFD BLOCK !
§ # OF UFD BLOCKS §
§ POINTER TO FIRST BIT MAP aLécxg
i 9 OF BIT MAP BLOCKS T ;
g POINTER TO MFD 1/2 :
T o T '
leecucocnouncnscacnacaacnnananan '
: NUMBER OF SUPPORTED BLOCKS !
g # OF BLOCKS PREALLOCATED g
H H
: H
e eeceeccaecracaemaccaacaaaae ‘
§ INTERLEAVE FACTOR 5
v o T '
§eeccaccccaacocacsonnaccacaucnsn !
i POINTER TO FIRST BLOCK OF :
§ MONITOR CORE IMAGE 5
T o T i
0 o e o @ o e e S l
! TRACK + SECTOR ADDRESS FOR BAD!
} SECTOR FILE (SINGLE DENSITY)

[r 3

CYLINDER ADDRESS FOR BAD
SECTOR FILE (SINGLE DENSITY)

TRACK « SECTOR ADDRESS FOR BAD!
SECTOR FILE (DOUBLE DENSITY) !
CYLINDER ADDRESS FOR BAD '
SECTOR FILE (DOUBLE DENSITY)
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WORD OFFSET
INTO BLOCK
0
1
2
3
4
5
6
7
8 <- number of blocks on
device reserved for
device structure
information.
9
10
11
12
13 } )
; g refers to the
14 } ; location on
> < the disk of the
15 ) )
; ; DEC STD 144
16 ; ; bac sector file.
. P
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4.1.2 User File Directory

The User File Directory (UFD) is o list of the files on the media.

It is created b¥ the utility 'ZERO' command. The UFD is arranged as
a linked list of logical blocks and the number of blocks that the

UFD occupies degen@s on the device. Each block of the UFD contains

space for 28(10) file entries.

5“Ei&2'i6'ﬁé§i'0§6'éiéék";
§ FILE ENTRY &1 g
§ FILE ENTRY &2 g
Vot p
: : H
' ) ]
lececcccccccccccaccccena- 1
i FILE ENTRY #28(10) '
R R e e *

Each file entry is » table of 9(10) words that contains the
following information about the file.

WORL

g ¢

FILE NAME ' 1 - Six character encoded RAD-50.
! 5 pS Zeros if deleted file.
| e SN !
! FILE EXTENSION ! 3 . Three character encoded RAD-50.
! 5 Zeros if deleted file
lecccccccaccccaccnncacanas!

FILE DATE 4 - DOS-11 format DATE given the

file when put on media

S - ACT-11 use only.
Not used in XXDP«,

-------------------------

[

!  FIRST BLOCK # ! 6 - lst logical block that file

! s occupies.

i FILE LENGTH i 7 - Number of logical blocks that
5 5 file occupies.

! LAST BLOCK i 8 - Block number of last logical
5 5 block that the file occupies.
*  ACT-11 LOGICAL 52 ' 9 - ACT-11 use only.

! ! Not used in XXDPe.

ol ———————_ 4 o < s v e
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4.1.3 Bit Mep
The bit map is a file that contains the current status of every
supported logical block on the media.

The bit mep is arranged 8s a linked list of logical blocks. The
number of blocks that the map occupies denends on the device. It
is crested by the utility 'ZERQO' commaend. Only the first 64 words
of each mep block have geannngé Each word maps 16 blocks and 60
words are used for naptqu. There .
R bit set means a block is used and a bit is clear when not used.

WORD
!.EiﬁK Té’ﬁéii’ﬁiﬁ’éi&éi”: 1 - Logical block number of next
! ' map block contains zero if
E | 5 it is the last map.
! MAP NUMBER g 2 - Which mep this one is.
' 60010) g 3 - Number of words used for map.
! LINK TO FIRST MAP ' 4 - Logical block number of first
5 7 N z bit map.
g MAP FOR BLOCKS 0-15 (10)§ S - Map for 960 blocks.
g MAP FOR BLOCKS 16-31(10)!
5-‘ . : . Bit set when block is used.
z . z . Bit cleared when block free.
! ]

-------------------------

IMAP FOR BLOCKS 944-959(10! 64

temssecccnacanaencvsecaee .- *
H !

WORDS 65-255 - NOT USED.

fore this map will map 960 blocks.

S .

SEQ 0010
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4.1.4 Rendom Access Device Information

DEVICE

! MFD1 ! MFD2 !
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SEQ 0012

! MONITOR !

! BLK # ! BLOCK # !

0

! LEAVE
1

! PREALLOCATE
40.

S11.

! ¢ OF BLKS ! & OF SLKS TO ! INTER- ! BOOT
ON DEV

i SLLLCTTTRORIES ERR SRt EXbShES BEmhOtl
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4.2 Sequnntcal Access Devices

------------------------------

Although megtepe is not usually considered as a file structurec
device, certain structure festures are implemented to enable
crestion and retrieval of multiple files.

The files on nu?tape ere ternnnated by an ond-of file mark (EOF)

or tape wmerk ( last file on the tape is terninated
by 2 consecutive EOF: to indicate logical-end-of-tape.

.........................................................

---------------------------------------------------------

wWORD
Gerrrdnscsdancuacs s .
5 FILE NAME 5 % - Filename encoded in RAD-50.
Vecccccnccnccnanan-n !
§ FILE extensxm ! 3 - Extension encoded in RAD-50.
' 401 : 4 - D0S-11 VIC {1.1)
lecwsrsovrsossnccnvann
! 0 ! S5 - Set to zero.
avwesvoeanansveseesna
i FILE DATE ! 6 - D0S-11 format for Date gnvcn file
' ! when written on tape. is
s 5 contiguous if bit 15 of dnte. is set.
! FILE SIZE’ v 7 - Number of logicel ~'ocka (records)
! ! in the file.

The first file on @ n-g&lpn is normally the XXOP+ monitor core

ﬁug. t is written e contiguous file. Every new file is

ten at the log nell end of tepe. The lest file on tepe nuy

uritten 90 pert %Ftl after the physical EOQT n.rktr bub file

ill be written entirely after the pK c:cnl EQT merk. The nunber

f files that e cagtepe con sccommodate is @ function of the file
suxc. the drive density end the tepe longth
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4.2.2 Cna.cttt (TUGO)

-----------------

Cassette is structured similarily to megtepe in thet each file is
preceded by @ header end & marker thet identifies the logical end
ot tepe. ever, the sctusl date in the header and end-of-file
mariker sre different.

The files on cassette are termineted b - file g.p The lest file

on the t is terminated by @ sentinel file. A file gop must
r}cadu the first file on the cossette. The tepe is formatted as
ollows:

-------------------------------------------------------------

The sentinel file is o 32 byte record contesining all zero's.

Eoach file on cessette is made up of o file header record and file
dets records in multiples of 4.

; FILE ' DATA * DATA ' DATA ! DATA ! GAP !
7 HEADER ) RECORD ) RECORD } RECORD ) RECOR ) )
' 32 BYTES ! 128 BYTES ¢ 128 BYTES ! 128 BYTES ! 128 BYTES ' !
The file hewder record is structurcd as follows:
BYTE
§“?iLE NAME ! 1-6 - Filename encoded in RAD-S50.
g“'?iiz’éxisnsxon i 7.8.9 - Extension encoded in RAD-S0.
i FILE TYPE t 10 - File type indicator.
; ] 046000 14=Deleted.
lececcnnsoconncannn [
¢ 100000 ¢ 11,12 - Word indicating record length set
! H to 100,000 (128 byte records).
---------- -
5 : 13 - Sequence number not used in XXDP.,
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ' 14 - Header continuastion not used in
s XXDP . .
Tttt i 15,16 - Not used.
"ai?e' 17,18 - DOS-11 format of date for when file

was put on tepe.

19,20 - Number of logucal blocks in file.
Only meaningful for contiguous files

aaaaaaaaaaaaaaaaaa

[T X2 Y7 X7 N Yr Ee

aaaaaaaaaaaaaaaaaa

¢ t 21,32 - Not used.
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5.0 GLOSSARY
IRG - Interrecord gep. The gap that is written between
records on magtepe.
MFD - Master File Directory

RAD-50 - RADIX-S0. A method of encoding 3 ASC1l characters into
one 16 bit word.

FD - User File Directory.
VIC - User Identification code.
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