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MEFBUS FLOPPY DISK SYSTEM INTRODUCTION

SECTION 1
INTRODUCTION
i.i Bengral Desgristian
Thies document is intended o give an sperational
speeiFication of the ROM based software for the TI HEXBUS @ lappy
Bizy Zysbtem  This HOM based sofiware ig is catied the disk

Device Bervice Hautine (DGR,

This Digk Bysfes will be compatible with +the T7
Exgonsion System and will support the exigting File Management
Hystem

B
™
.

HMarduwars Descristian

The hardusars deaign feastures & MEC 748 Floppy Disk
Controlier with 4K RAM, 164 FIM, and s 9998 microprocessor. The
diek zonkreller will be designed %o suppordt any 5 25° floppy disk
driva with 2 minisusm step fime of 20 wmilligeconds, Horg
havdware details can be found in  the HEXBUE Floppy Disk Suciesm
Froduck Spscifivation,

1.2 EBgifbusre Degerisbion

o

The disk perisheral softwave is RiM-basad. The HUOM code 13
gxscuted By bhe THME 9998 located in the HEXBUES Disk Sustem unit.
ihe DBR softwars supports single sided single density, double
eided double density, 48 or 94 Tracks Fer Inch (7RI} (Moute: 4B
??? éﬁ%&&§ iy hes 40 dvacks per side and 94 TRI ag%g&ié§ bas F7
per gide, I The HEEBUE Disk Sgetem DER a2llows 2 mavigsun
ii@% to Be gpen &%t fths same Hims, &docess Yo the disk
a2l sofitware ig facilitated through the ¢File manssement
as apgoifigd in  the File PMansgement Snecificastion £
?ﬁz% Home Compuisy,
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MEXBUS FLOPPY DIBK SYHTEM APPLICASLE DOUUHINTE

SECTION 2
APPLICABLE DOCUMENTS

Fileg Manggement Bpecifivation for the TI-FF/4 Home Compuber
{Version 2. 5 Reviged 2% Februaryg 1983}

Home Computer BARIC Language Hgsoification
{Heviaion 4 1, 12 &pril 1979}

Home Computer Disk Pevipheral Hardware Hpecification

Funrtional Specification for the F974 Disk Pervipharal
(Wargion 3.4, Hevised ZB March 15830

@GP Intevrfacs Spescification forv the 9974 Disk Pevipheral
{¥Yergion 2.0, Revised Z8 March 1983}
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HMERBUE FLIOFPY DIBK BYSTEM SOFTHARE DEBIGN CONEIDERATIONS

ECTION &

4]
£

BETUARE DESIGH CONBIDERATYING
The disk peripheral softwere has been desgsigned $o support
all woptiong Facilitatsd by the Files manzgemesnt zystem, The
suppartad ocpiions ingludse:

# Hpgusnitial and Hslative record {random asccesst Ffiles

Fixed and Varizsbles length records

b

#  IMTERMAL and DIBPFLAY File types

B OUTPUT, INPUT, WDATE:, and AFPPEND accase modes

#  Pragrasm LIOAD and SAVE functions

Ggide From these Functions, & ssparate i

cartridge, the Disk Hanager. supporits the Foll
Grograms

% Hingle 4isk backup

# Disk-to-disk copylbackup

# Disk initislizetion/foarmatting

# Disk catalog

#  Dizk rvensme

% Diek tzsis

ot

# Fiile Copy

Peoth

# File rename

# Fileg probtecition status
# Helsetive file deletion
The above mentioned utilities sre accessable thraough menus.
similar %o the standavd program selsction menu featured by the

TI~-F2/4 ponsols, The vtilities ars currentiy available in three
language s, CMNEL ISH, FRENOH, and GERMAN.  Frovizions are ftaken for
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HMEXBUS FLIOPPY DISK BvYETEH SOFTWARE DESIGH CONBIDERATIONSG

future sypansion of these lgngusge capabilities.

#nre information abowit the Disk HManasger is provided in the
Tegas Instryments Home Computber Disk Memory System manual,
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MEXBUS FLIOPEY DIBK SVETEHM FUNCTIONAL OVERVIEW

BELTION 4
FUNCTIONAL OVERVIEW

This sechion will srovide an overview of the funchiong gof
the disk pevrigpheral soffware in ssch of fhe isplementation
lave ls, Ctach level veses the feagtures implemented in & lowss
ilevel, and builds new features with the building blocks provided
By the lower levels,

.1 Leval i Fsatures

# Disk formatbing functions

# Hecord readiwrits funciions

#  Boft gerov covrvection funcitions

# Communicstion with the HEC 7463 chip

Laevel I is the only level that must be familisr with fhe
hardware, ©Thus fhis implementation level allows #or absiraciion
from the disk hardusrs. Every higher level will oniy know the
disk as a linsar storage device, addressed by physicsl record-
number, disk unit-number. and read ov writs opsration.

ALl the higher levels have been designed to be indepandent
of $he actual physical disk séructure known at this level, sscept
for the secbtor size, which is ¢o be 23& bytes.
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HEXBUE FLUPPY DIBK BVETEM FUNCTIONAL OVERVIEWR

# ALl Level 1 fsstures. plus:

# Dabts 2ccess By filename and physicval record displacement
# Files crestion and gdzletion

# PMized hybrid file foremat

# Dynamically extendable file allocation

This leovel creates the actual ¢¥ile concept. Each file is
Enown By its name and the displacement of the shysival record
within $the {#ils. Each physical recovrd iz defined az one disik

sgctor (236 bytes),

& divectory and g Bit Map arz msintasinesd gn  svaery digk %o
aliouw foar Fils sng datg-record menagement {creation and
delstion?. The file format availsble at this levsl is & wiziurs
o¥ centiguous and non-contigucus File formatzi. called the mized
hybrid format. Mon—contiguous fFiles (Fragmented) carry a lot of
averhasd in the fove of pointere to the location of sach data~
reverd of Yhe £ile, dn zase relative aoosss is  reguired. in
arder to combing the advaentage of the Fflexibls alilocation of non-
combiguous Files with the Jlow overhead and easy access of
contiguous Files. the #filses on this level are allocated in
clugters of conbtiguous records. These clusters avs srxpanded {F
gosgibie., whensver new data-vecords ars reguested, I# 2 cluster
cant:ot be expsnded any more, & new cluster is starded.
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HEXBUS FLOPPY DIBK SYETEHM FUMNCTIONAL OVERVIEW

4.3 Level 3 Fesitures

# #1ll Level 2 fsaturss oslus:

#* Fired and Variable vecord formats

# Helative and Beguential access msthods
® Fraogram and dats files

# Internal and ABCIT dats types

# Communication with the PEXBUE intsvrface

The addition of relabtivessequential access methods and Figed

and variable recoerd formats completes thse diské managsement
sofiware. The softwars at this level takes care of the bBlocking
pf  ane or @move logiceil rvecovrds  into 2 physizal recovd.  For

velative asccess Files 1t compubtes the physical vecard in which
the logizal vecord is locabed., vpdatss that rezorvrd, and passes
Yhe physizal record back %o the Level 8 #Fille update roubines.

& HEXBUZ interfasce will be provided in the D8FH to suppork
convEresion of HEXBUE fovmatted veguests. This will b2 pesrformed

By snogde and Deaode subroutines., When 2 regusst s made Lo the
HEXBUE, the decodes subrgutine will Svansliats this vequest and
vefurmat to the 9995 grocesszor File management format, tpon

comp letion of the 179 veguest, the sncode subroubine will sncode
the vesults back to the MEXBUS format. Ergper esvrroer  fransiation
will be pevformsd in ths encode to corvrespond o the respsobive
sysbes grvror coded,

£2d
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HEXBUD FLOPPY DIGK SYBTEW FUMCTIONAL OUFHRVIEW

The RiM-cnde alsc provides the subpragrams for spacisl
utility roubines which do not wse the standerd filz 170 sgsiem.
These subprograms a2ve:

# HDirect Levsel 2 file scoccess

# lLogital sector/allocatable Unit (AU} asccess
# Fils vrenams

# File proatection modification

# Disk formatiing

The subprograms will be provided in $he form of GGFL
subprograms, i.e. asseably language routines located in ROM, far
the Home Compuber Family. These GPL subpregrams ave specified in
the GPt, Interface Specification for the 99/4 Diek Pgripheval.

These subprograms can alse be wsed by the Compact
fami iy,

Computer



HEXBUS FLOPPY DISK BYETEM DETAILED OFERATIOMAL SPECIFICATIONE

SECTION B
DETAILED OPERATIONAL. SPECIFICATIONS
This section will go ints the speraticnal specifications in

move detail. Bepenrd formabs and acoses methode, ase wsll as  file
tyne will be discussad.

5.1 fecord Foreats

& $ile atévibute specified st time of creatlon is the recovd

favmat, This atéribute describes the logical orgsnization of the
filse. Tae such fovmats are curvently supporied by the disk
safbtwarse:

ke

Varistle length records

o

Fixed length recovds

3.4, 1L Varisble Length Hergords.
in applicvations which must store data sbructures af

unpredictable length, the variable length raecord format provides
an gconomnical way fo use the disk gspace. Hince the length of Lhe
recards is variasble. the lengith of sach individual recovd must bs
rocovrded fpgebher with the data. This can be done by providing
gagch rvecovd with & peinter fo fhe nesxt recoevd. or souivalently.
By sraviding esch vrecerd with a2 header bybe indicating the number
af bytes vequired %o vepresent the dats struciturs,

Variable length records can alsec bs wsed to recovrd fFized
iength  date siructurss  in which repsalted charsclisr sévrings are
gxpected {i.e.  frailing Blanks). Such & Flzed lengdth sitruclurs
can secome wvariable by virtus of dats rompression.  Howevsr, the
current implementetion of the digk pevipheral softuwars dosz nod
gerforsm gny dats compression,

B oi.2 Fixed Lenaoith Recovrds,

Records of $ized {constant’ length zan be used £ relative
#roess to parvrticulazy vecovrds ls desired. When the inforsatisn
Tesas Instruments B Hoftware Spescification



HEXZBUS FLOPPY DIBK SYETER DETAILED UDPERATIONAL SPECIFICATIONE

stvrurctures %o be recovded ave almost or evacktly squal in lengih
tn the record gize., fiped length records are agovegriate, zinge
thars ig e sverhead sssocisted with recovrd headsrs ar
comprassion indicators. The reeoovds congist of an unmodified
copy uf the dats as pressnted in the usesr’s dats LGuffsr Thig is
ohviously 8 mare efficient uyse of bulk storage devices whers
relative acoess 1 gsupporitad by the medium

& wa shall sze in the nesxt ssciion, Fixed legngth racords

are also very convenient for relative access. since theliv langth
is a kpown guantiby.

5.7 Access Fsthods

Several methods of acoesssing data in Filss srs  supporisd.
Theze methods are:

# Physical 170
% Hsguenitisl access

# Relative access

B O 0% Phusical §A00

I  the physical [70 sccese method, the data on the disgk
considered by the disk software to be ovganized in blocks of 254
bytes each, Each byte containg sng of the IB4 possible H-bif
combinations, with no attesmpit o intevsret at data trensfer Lime.
dny =syxistance of records or files iz complstely ignored when thisg
access methoed is being used.

The rest of the disk sofiwave reduces all accegs methods to
physical I/0, by converting legical recerd numbers to physvical
grack/esesctor data, which can be used to specify the disk sector
that is to be tvansferred by the physicel 170 softwars Fhy e
I/03 hkas been made available to OPL sofiwsre only in the Foram
an ssesmbly languags subprogram

5 9. ¥ Hssyenftial Arcesz.

When data recovrds in 3 #ile ares accessed sErictly in  the
avrder sf increasing asddresses on the medium, the regords are saeid
te be seausntislly accesaad. Thig is bypically the acceds method
aszociated with magnetic tape and other linear storage media.
The data ftransfer parameters do not specify a physical vecord

Texas Instrumsnis B Baftuwars Specification



HEXBUS FLOPPY DIBK 3YETEM DETAILED OPERATIONAL BPECIFICATIONES

numb ar. It is implied +$hat the logical racerd currently
indivated in some data transfer peointer., 18 the ocnz dssivaed.
Fpwind/Restore opsrations ave implicitly orv sxplicitiy domns. %o

soé such pointere fo the bggieming sf the #ile., priasr to ths
first dasita transfer. Az sach logical rescoevd is ftransfevved, the
saintey moves Lo the Fivrst byte of the fFellowing one {poesibly
the langth indicabovi.

P23 Hzlastive Accepse.

This sccess method, alse called random access, allows data
veferancs by iogical rsoord number. Logicel dats records may GLe
accessed  in  any sequence, without regard to $ths srder in which
they wevre writbten, or their relative position in the file.

Bince the disk sofitware must he ables te locate & rveEgord

based solely on ite number, relative access vaen be supporbed on
inds uad #iles ar on fized length reword files oniy indoyed
#iles are not suypported in this implementation, so the relative

FCLBES ﬁ@éﬁai is sunpovrited For fiwxed length vecord $iles only.

5.3 Library Orosnization

The library osrganization implemented in theg disk soffuwasrs

mrely SUpp arks a single level library. This implies that no File
ﬁ&& b of the catalog type {a +#ile pointing to other Filssi.
FEach file ran be identified by 2 single nams. for pyampls:

which specifies g $#ile called *Filename®™ on the dizksbtte in digk
driws 1.

Bince Lhis apsraoach prohibits access of 3 catalag firles as
sych, & ssmi-catalog File hasz been createad. This File is of ths
fixed length.: velative access type. It conbksinsg 138 reooavds.
gach containing inforsmation about the assocciated catalsg sntry.
The ssmi-cabalog File: which will be dezcoribed in mare detail in

sesbian B, can be scoessed a3
DEEd o DEE. volrame,
#5 2 geneval Fils, wilbth an smpity filesname,
Motice that not sll gensral $flie operations  have begen

defingd ¥far bthe satalog file. inly the standard OPEM. READR,  and
CLOBE calls arve susgpoerisd, 411 the other ospzrations. such as

Qf?
{23
£F
s
i

Tgras Instrussnts tware Specificabtion
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HMEXBEUS FLIOPPY DIGK BYRTEHN DETAILED OPERATIONAL DPECIFICATIONE

DELETE, RESTORE, WRITE, and EOF, are illegal, end will rcauze an
grvoar to be refurned,

5.4 Interngl Data Bivurfture Overvisw

Thisz ggciion describes the internal data siructure
plamented on the disk geriphersl. A degscripition of the
favrnal data sbructure can be found in the Fills Manseseend
gL

e

ificatinn fop fhe TIi-99/74 Home Caompoler.

5.4, 1 Physical Device Formaif.

The physical device is loagicalliy subdivided into Allacatabls
ite {alls).  An &) is definsd %o b an integral nusmbesr of
hgsisal recovds on the device. The total number of AlUs on any
device showld be lssz than 409 (i e .. sach AU can be addvessed
in & 12-bit word}l Alls are numbered wiith zeve origin, {i. 8. the
$ivet AU i ﬁu%%@% 3.

The physical recovd length is Ethe bleck of data read From or
written fTo bthe devies &t one fime. Fov the disk pevripheval. both
the &) and  the phusicael reverd are currently sguivalent %o ons
diskette secior (254 butes).

5 4, 2 VYalumsz Information Bilocok,

The Vaolume Information Bleock (VIB) is laocabasd a2t Al number
£, i this AU ig bad, the entire device will be considered bBad,
This block contains configuration data as reauvirved by fthe disk
safliware. aych as avallable nusber of Als:, volumes identification
Fiwid, arnd format infarmation.

& major part of  theg VIE has Been allisvatsd far  khe
Siliscation Bit Mas.

3.4, 2 Allncastion Bit Mag.

The Allocation Hit Hap ls vged %o indicabe the avaeilasbilify
9f individval alincaticn units, & binavy 1 in & Bit posibtion
indicates that the allocasbion unit sssocvistes with hhat Git bhas
beesn zilocated. The First Bit {nit O3 is sssogiabted  wmith
aliscation unit &, the second Bit (bit 1) with allocabion unit 1.
=3 1) During disk initializastion. bBits covrvessponding o system—
raserved &z, woan-sxisting AlUs, and bad aUs, are sed Yo L ALl

gther Bits are ssd fto zers

L
§
A
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HMENBUS FLOPPY DISK BYSTEM BETAILED OPERATIONAL BFECIFICATIONS

Z2.4.4 File BDescristor Hecorg.

g Hegceipitor Hecord (FBR} ig used to awap Filsnames

iocationg af the files o the digk, Each antry
#formatisan such =33 Filenams., #ile tyse, recorvrd ftynes,
vcation, and size information for the Fils

The Fi
ints phywic
containg i
dats fype.

i
b
A
%

i
&
L
i

i
:m
iy

File Contrsl Block

The Fils Conktrel Biock (FCBE! is & copy of the
Deseripbor Harord that is maintained in memory while § £i
spen. In gddition %o Lthe FOR infogrmation, the FIOB cont
up~to-date file information.

B4 5 File Descvipter Indes Becovd

The File Descripgtor Indey Hescerd snsbles The sustem tg leep
track of the Iocabtion of each Fils descvigtor rescord on the disk.
it somntasins slphabetically sovied pointers ko gath File
UDescriptar Record.

The File Deseviphor Indexr Hecord iz laocvated atbt & number L.
I# thig Al ig bagd, bthe sntire disk is considered to bs bhad

s
i

L5
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HEXBUS FLOPPY DISK SYETEM DETAILED DISKETTE FUORMAT SPECIFICATION

BECTION &

DETAILED DIGKETTE FORMAT BPECIFICATION

The PEYBUS disk comtroller hardware and DEE softwars will
format, raad, andg wr i te diskettes of thae folliowing
cunfigurationsg:

Table &-1 Valid Digkettse Configurstions

fata

Mg e, Usta Sectors/ Hec tors/ Bytes/s

Irks. Gidesg Deng ity Trach Gisketts Digkuwtis

35 1 3 & 3ig BO&40

3% i o i& B&G 183340

I i 2 = B&G FZ1LHE

40 i o 14 &4 143840

40 ) g e F20 184320

403 & by 1& 12 3ZT &

77 i = E4 &3 17T AN

7F i B & 1232 318392

7 = 4 @ i385 S548ia

T = b ié ZhEL 30784
11 sactors arve 256 data bytes long., Single data density fallows
It 2740 M encoding farmat and double density dis IBM 34 #FM

foarmat.

Data demsity is automaticelly determined b4y the low leval
DEfl in the read or write mode.

The following section cantains & descripbion of Lthe logical
sfvructurs on sach diskstte in terms of vrarcavrds,

Instruments &1 Software Hpecification
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HEXBUS FLOPPY DIBK SYSTEM DETAILED DISKETTE FORMAT SFECIFICATION

L1 Phuysivsl Diskstie format

The general diskette fnvmat used in  the Ti-9%/78 Diszk
Fevipheral is the following:
=ector O contains the Volume Infoarmation Bleock (VID)
Block centaing general information a
disketite like:

Sk

Yo lume Nams

Mumber of sveilable AUsg
Mumbar of secters/track
Allocation Bif Map

ook ol

Sector 1 contains pointers to +ile descriptor records.

Sector & thru 359 contasin Fils Descriptor Records  and  dsta
blocks,

The File Descriptoyr flacords contain general
information about the #ile, such asg:

# Fils nams
# File status data
# File data accezs blocks

Teras Instruments o Softyare Yparification



HESTUS FLOPPY DISK SYSTEM DETAILED DIBKETTE FORMAY SPECIFICATION

i Yaolume Information Bliock,

i
finie
o,

43 mentioned greviously, this block containsg
infarmatinn  about  the diskette. & more detailed descript
mach antry and its contents will bBe given in This section.

e e o s o i 4 o S i s s . s - e e s
& § i
= i H 3
4 [ A VOL Uu#E NA HE i =
Ao i 7
8 H &
e o ks ke A e it R 1 5 s il S e S A S S 5 3 o i S T
14 i TO8T AL M UMBEER o F & U g HE &
*ww»wwwww-s&w » s R s ok cified coprab e dhc B o e el W B MRS S WP WA AR S DRSS e .“mn(wuzm“awm?ﬂ
2 1 B BECTORZ /7 TRaDK i S I B
; - . o e - S e e e
14 | #ogow i R F 1B
v o ——— st b e A e it S - o
is i “?ﬁﬁ?ﬁﬁ?iﬁﬁ“ H # TRALHKE / %E%h H
R e o o o o s
ig i # OF §E§E§ H DERNSITY D 4
Vi e e e Y I —— %«
20 ¢ % OF %&é?&%% f BIT H =1
st o s s e e R H
e P23
i RESBSBERVED ~
54 HE 5
_gé.,ws,.w - Ot qeii s -« S i Rolskt et WA i Wby ST WA e Mm%ww“wuwm.’?@
S @ - ¥
30 4L LOCATI OHN -
™ g 1T -
232 M AP s
#5854 ! POESS
sl naa s i S AT U SR S N O a5 g, e ey do e s 4 o o 5 wnss i aeenn e e s o W et
Eigure &1 Voluss Information Blook
Bytes 0-9 contain the volume name of fhe diskstte The
vialume name  can be any combinefinn of ten ABOIT chavactsrs.
exeant for the space or period (" %) characters and €the null
chavactar (A50IT code 0. The nams it space filised to The rvight
in ceseg of legs than 10 characters, Ths wvolume nams must contalin
at lsast ang non—space character.

eyzs Insdrumsnis | Haoftware Sascification



HEXBUS FLOPPY DISK SYETEM DETAILED DISHKETTE FORMAT SPECIFICATION

ymber of gllocation unite (Aljg:

Bytes 10-1i give the % 11
id match the Allocation Bit Man.

atal
g the wvolume., This datum shou
Byte 12 indicates ths number 0f gscinre per fvack,

Bytes 13-153 contain the ABLII code for “DEEY, which i3 ussd
Ly the disk menager saoftware to chack i# the izketts has hsen
initialized,

Bute L& containg the ABLII cods for "PY i bthe disketie is
protected (& protected disk is also called & propristary diskl.
ptherwise $hiz byte contains & 220

Zyte 17 indicates the number of fracks per side.

Byte 18 indicates the number of Formatted sides on Lhe

Byte 19 indicates the density of the diskstis,

Byte 20 indicates the number of sectors ger AU i€, Witk 48
TPL =2ach A Bif repressnts one sector. With 96 TPI sach &4 Bil
resresents two zectors

Bytes 2i-8% asre ressrved far future srpansions likes dats and
time of creation in the zurrent wversion of the disk softuware
these bytes are set to zsro.

Bytes 546208 contain the Allocation Bit Map., Thig 200 bute
map  can canitvel up ko 1800 284-hyte vecords {(toial controlliasble
storage capacity = 400K bytes),  which make §t vseable ¢
doubls density, double sided diskette. The disk aileoc
systesm yiass 5 cvoenventional method of alloecating digk space ca
Bit Map. Each bit in the Bit Map represents cne sector on the
dizk. A iogivel ong in the Bit Map means that the corrssponding
sector has beesn allacated, A zsro measns that the sscitor is sHill
avaiiable.

The volume name czn be used as an alternative fs the actua
disk drive namae, i.#. the user can specify & disk drive i
gither 0¥ the Ffollowing waysg:

1
n
DB valname filsnams o DRKl. filenams

I# the volume i3 specified, rather than the physica

B 87 the system will look in sequence on gvery drive in the
systam, until it finds the sgecifisd volume. If more than osne
wolume of Ehe same name gyists. the drive with the lowsst drive
tdentification number will be aesigned.

grxaz Instruyments &4 Hoftware Specificaitian



HEX¥BUS FLIFPPY DISK GQYSTEM DETAILED DRISKETTE FORMAY SPECIFICATION

& 1.8 Fils Descrvietor Indes Heoord.

The Fils Descripitor Indsx Recovd containg up to 127 ftwo byte

sntriss, sach agointing $o a File dszcripior vaecovd. Theze
pointers ave alphabeticslly sorted ascgording to the Filenzme in
the ssgocinted file descrviptor record. The pointer ligt starts

a2t the beginning of this block, and ends with 3 zere entry.

Zince the Flle desuvrisitors are aiphabetically sovrted in [his
Block, a hinary ssarch method can be wvesed to #ind ang given
Filename, Limiting the marismum number of disk searchss o 7 4f
more than &3 ¥iles are defined. In generel 14 betwsen Z#sibl-1}
sud Zesh Piles are dedined, 3 f#ile search will tfake at most N
disk zearches. To sbéain $aster divectory search responsse Limes.
the sustes will pvefer 4o allocate data bliocks in the arss above
Al pumbear 34, lnly i ns AU can be sllocated in that savrea will
the disk date block zllocator start asllocating blacks in fthe AU
area =2-F3

31
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HEXDUS FLOPPY DISK SYSETEM DETATLED DISKETTE FORMAT SPECIFICATION

&4 3 Filg Deseeinkor Recard.

The Fils Bezcripbor Hgcord {FDR rontains gENersl
infarmation about the associsted File. &Ll the information the
sysbem nesds bo know to 2ecess and updats the Fils has o be
contained within the File dessrigtor recovd.

The shysical layoud of an FDR is:

e vt ot i s . s - ———— Pep— - (O ———

i

LU i i

2 : 3

4 i FILE B oA ME : ke’

& i H 7

= I : &
s e s e e s 1 - _— e st et e e s o i s s e o v e

08 RE SGERY E DL S 1
et s s s e e - o e o

12 i File Status Flags . ?@aa?é%f&ﬁ ar Alfs/Recordi I3
a@mw“mmmmmw»‘ - e P S o e v I o e . o) ezt o e

id & ﬁ% tL.ewel 2 recovds curvently é;éﬁta%éﬁ E =
s s e oo o o o - e &

1é |} End of ?z;@ OGffaet H fogicel Hecord Zize HE
[ . - - - o s s e o e e

ig ¢ # of i&v&i 3 records curvently allocated ¢iw
s s o e - . e e i s s s e e o e

P, B Leogical gﬁﬁﬁ?é Gize from QQW%& PagB 4 1
e e . i e e k. S 2 e 1 4 S e e e o - - e v - .

22 i 23

24 HE @ERVERD i 2B

= -
+ - . i e s e o o A o e o e

28 I 29
~ Data Chain Pointer Blocks ™

252 283

254 ¢ 255
e s e e e . - s

Figure -2 File Descriptor Hecord

Bytes O0-% contain a filensme up to ten characters in length.
Bytss 10-11 zve ressrved for fulure srxtension of SThe number

a¥ dats chain pointere through linkage to 2 dats c¢hain pointer
Bigek chain. In the current version these butes are slways O

Teras instrumenis G- Softwares Spscification



HEXRUS FLOPPY DISK SYBTEM DETAILED DISKETTE FORMAT SPECIFICATION

Byte 12 containe the File status flags. Thsse Fflsgs ars to
be interpgreted as Ffoliows (hit & is the leset sgigmificant bitl:

Bit 8 Descriotbion

o Fragram/date #ile indicator.
O o= Deta Fils
i = Frogram fils

i Binary ABCLY dats
O = A80EI dats {DIBPLAY fils;
i = Hinavy dats (IMTERNAL ar program #ilis}

P Heserved Ffor future dats tuype zupsnsion

= FROTECY +lag
2 = Mot protected
i = Fraotescted

Gy Reserved For futuve expansion
7 FINED/VARIABLE +lag

O o= Fized length recorvds
1= Yariable lsngth vecords

Syte 13 contains the number of lggical records per Al

Butes L4-15 contain the number of logical recovrds allccasted

an f.evel 2 {#3& bByfte recovds .

i

Byte 146 containg the EOF offget within the highest phusical
A Ffor variabie length recovrd #files and program Files.

Byte 17 contbains the logicasl record size in bybes. iIn camse
gf wvariaeble length records, this snidtry will indicate the savigun
gliowaskles vecord sizs.

Butes IB8-1% ventain the number of recovds allocated on Lavel
. For variabls length vscovrds, this entry ie veplaced with the
sumbaer  af Lavel F recevds actually used {MDTE:  The bButes im

thig entry aves in reverse order. )

Butes Z0~2d1 contain a2 zevre if the logical veeord sgize i3
iwss  than 254 Othevwise these butes contain the aoctusl logical
recoard size recsived fFfrom the Q040 FaAR These ¢twn BHytss ars
eniy wsed for varisble length recovds,

Butes 2227 have heen vessrved far fulure szpansion They

will e #izxed %o 9 in thizs imglementation of disk pevigpheral

Sofitware Specification
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HEXBUS FLOPPY DIGK SYETER DETAILED DIBKETTE FORMAT SPECIFICATION

safbware.

ytes Z28-255 cantsin  three byfte blocke indicating fthe
re that heve bean aslliccated For the File. The Ffirst 12
Biteg in each entry indicates the addrezs of the £irat &U in the
cluster, The second 12 bits indicate the highest logicegl record
nffagt in the cluyster of contigusus vecorde. This indication has
bmgn chogsen: rvather than the numbesr of date~-records in the chalin.
gince it reduces fthe amount of computstion reguired for relative
recard file access.

The Following diagvam shows how each thres byfte entry
ralates to  the address of the first AU and the highest logical
record of¥set in the cluster.

[ U —, i e s s s e s

Buybte ¢ | N2 § ML Byte 2 | MI I N3 @ Byte 3 | ME { PZ
2 e e s e i e e
5 - e s e i e it s e
First AU H PONG P M2 ! N
T
L S
Mighest Offset § M3 M2 I oML

45 o et . Sk et S e it s s v e

& 2 Datz File Allpcstion

& data-fils iz built sut ef clusters of contiguous data

recards, Each data-file can contain up to 76 of those datba
regord glusters. Each data cluster can contain a8t least ons
reoeTd, The disk software will allocate as many contiguous
reEcoTds a8 possibles upon veguest.  IF & new recovd is  regussied.
and noe more vecoerds can be added  to the current contigusus
cluster, & new clusier of contiguous vecards iz starbaed. ¢ T4
¥ thoze cluysters have besen allozatsed, and a3 new cluster is
raguseted. the data-records on the disk have Beoons too
scabttared:. and the write—ospsration is sboried. Worst case this

gseheme 3till allows fFor 3 minimum of 19K bytes per File (7& # 254
Bytesi.

énn additional asdvantage of this scheme is that sachk physiceil
reserd within the File can be zcoesssed at  random. without anyg
wesd for big avess of contiguous disk space. This meang that a3
iorng g8 the Ilggicsl recovds within & #ile have & $#ired lsngth.
the fFfile can be sccessed either ssguentislliz or a2t random,
Thersfore the disk sofiware does: not meke goy distinciion bhebusen

Texas Instruments &t Sodttware HYpecification



HEXBUS FLOPPY DIBK GYBTEM DETAILED DISKETTE FORMAT SPECIFICATION

relstive record or sequantisl filee. HNote that thiz has some
implications for seguential #fived length record access. since now
the record number is being vsed, vather than the currsnt vrecord
number and sffset.

For variable lengih reoords. the lengits of thes logicel
record will be storsg togesther with the record itseslé, Thie
maansg that, since we do noet cvoes physical recovrd boundaries  for
any file~ or vecord-typs. the masimum veuovrd length for a
variable length vecord File is limited te 254 bBytes. The and of
an AU with  wvariable length rocords will be mavied with an “all
snes” byte,

4.2 Program File Aliogcation

The allocation of & program $ile iz identical &o  the
gilocation of & data Ffile. The srogram segment i¢ biocked into
286-byte rvecovrds which are stoved a3 & standasvd data-¥ils.
However, the digsi softuasre will mavrik & program $file a2 such,. and
will not aliow deta sccess Lo program files and vice versa,

T svoid zny prablesms with m@menory wrap-around. thae dighk
software will #iso note the asctual number of bytes vszd in the
last dets record and it will return exsctly s% manyg bytes sz havs
besn storved originally. sven if this number is not & multipls of
PR ETN

werk
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HEXBUS FLOPPY DIBK 49vYBTEH MEMURY UBAGE

BECTION 7
MEMDORY UBAGE

disk pevipheval softwars will have to use buéffer

Since the
aregs vo buffer control information. the disk softwsre will
allocate part of controller RAM memovy for its internal uvsage.

The sllocated RAM memory can rtouvghly be subdivided inte
three usage categoriss:

i. Brive control information
. File allscation infarmation
3. Data buffering

Each of these catvgories will be discussed in more detail in
the next seciions.

V.1 Drive Contrpgl Infarmationg

In aovdevr fo bea able %o control the disk drive hardware, +the
suftware has €o know what the current status of each disk drive
is Bafore it can access if This information iz available in
section & of The HEXBUE Floppy Disk Sustes Product Ssecification.

7.2 File Alloration Information

The $#ile allocetion information is maintained in the Fils
Control Biocks {(FCBg). Each “"gpen” file hkas an FLB associated
with i,

The information maintained in the FCB is identical to the
FOR information described in section & 1.3 Iin addition, the
disk software 2iso maintainsg some dynamic information about sach
#ils.  This information is stoved in ¥ront 8f the standard EDE
informstion (1. e the FOR ziHarés at FOE loration &:. The toial
length of an FCB is therefore 512 + & = 518 bytes. including iks
296 byts data buffer (sse next section).

Softwars Spscification
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HEABUS FLIFRY DISK ZYSTEM MEMORY UBAGE

The format of the FDR sxiensien is outlinsd below

b s s ) ki A et ot i RO S s A D IR L KB S S S U i kot e

i
=
H
H

~ & Curvant Leogicsl Reoord O8fset on Level # - 5
e e e s o - o v

- & Physical Heceovrd Locabtion of FOR R
S —— o e ok e i 5 i i s 8, ik ot i - e o e

~ #Z | Logicsl Record Offset | Drive 1D -

i o sn e S R TR WA 0 R i S KR AT SR S Yot VTSR Fomch R S 5 SR K ek b b, S SRS S N . S A ki ks it ks e s b Vb

0 1 Beginning of the FODR
e

B

Figuvre 71 FIN Extension

The measning of s2ach entry in this sdditiongl information
Block is:

Brive [ — Contains the drive number (13} of the drive on
which the assnciated #ile resides. 4 the highest bif
af this entry ie sed, the currsnt date bhlock has besen
modidied and will have to be written back o the disk
before closing +the +File, or acocessing & new dafa

Biozk.

fogicrasl Hecovrd GFfget - Thig genitry contains tthe offset of
the nesxt laogical rgcovrd in the curresnt phusical
record. I#, during READ opevations:, this sniry points
toe & byte count of PFF, this will indicate an snd of

vreeord foar the cuvrent physicael vercovd

This entry iz onily wesd for variable lengih
racords. For fized lengih record scosss. fThe actual
sggsition A&l and the pesition within $hat &U is
recomputed before every [0 operastion The logical
vreeard offsst byte ig thezrefors superflucsus in this
CasE.

Buring HWRITE apsratisns, this offset aluwsys
points to ths Fivst free byte in the physicsl rvecard.
I¢ the next logsical vecavd would leave less fhan onsg
Byte din ths curvent record. & bByde count of PFF will
Be written, and ths lagical vecord will be ioccated in
the nert physical racovd.  Note that the Firet laogicasl
recovd  in & physical rezovrd can vever causs that
physical record Bo sverflow since Sthe mazximum logical
record length iz 254, and the physical record length
i 2546,

T
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HEXBUE FLOPPY BIBK SVYSTEM Mo MORY USAGE

Physical Recoard Locstion of FIOR ~ Points %o the physicel

se#ctar lazation o0f the FOR on the disk. This is
impovrtant if we ever want to vewrite the FOR asn the
disk. Zven though 1t is not reguired, it is s%ill

maintainegd during resd-only sccess.

Current Logical Record O0Fffset on Level 2 =~ Containe the
physical record offest of the most recently processaed
physical record. independent of READ o WHITE
aperaticns, this sntry a2lways contzinsg the logical
affeset for Level Z ovpsration of the dataslocik that is
currentiy in memory.

Motice that this approach causes Ffixed length seqguential
$iles Tto be accessed as reletive sccess files on Level 2.

7.3 Data Buffsring

For the purpose of date buffering, the disk sofftware will
maintain one H06-byte buffer for each Topan” file., locatsd
dirgcily asbove the FOB buffer.

Une of the contrgllier HAM buffers is continusysly sssigned
tn VIE processing. in case more than one drive is uvsed for WRITE
made, §he Bit Fap wlll be moved in and oul of $his buffer as
demandad by the disk sofiwarse. For every Bit Fap operstion, bhis
buffer will bs veed to goress the Volume Informadtion Blook.

Every Level 3 HRITE operation $o & File will ultimately be
pagserd onto Level 2 23 2 physical sector WRITE, To minimize the
pnumber of disk accesses, & flag will be sst fto indicabte that ths
current data buffer has besen modifisd. The data bhuffer will only
be physically written to fthe disk i¢ the next physical record
@#ccess invelves ancbhey phusical record than the one currsnily

vresiding in the data buffer, I¥ the #ile is closed for further
access, the last data buffer will be written onte the disk 14
regquivred,

F.4& Controller Bas Mamary Laucut

The 4K contrallier RAM mssovy laysut uvesed for the dish
periphersl is ouvtlined in Figures 7-3. The memorg block in  thisg
figuve i3 allovated upon power up by special power up code. Four
#iles ig ¢the maximun number of #iles allowsd to be aopen at the
same Lime. Each fiie takess uyp 318 bytes of memory.
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HEXBUG FLOPPY DIBK SYSBTEM MEMORY UBAGE

Bagch Ffile has ite own FCB and daty budffer aseecisghad with
i%. To simplify the buffer allecation mechaniss, the buffers asve
not zllocated on demand. But rather 38 socon 83 3 #ile is npensd.
a#n FCE and datsbuffer are associsted with it #or  the entivs
“open® life of the $ile.

e e i i A . 58 S 1 e e e i 5 e . e e e

20000

S
Ak

A
£
&

R T .

g o
i
B e F e e o o e

SIFFF

Figure 7-2 1460 ROM
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FAM

MEMORY UBABE

{254 bBytes:

{4 bytes)

(42 butes)
{42 hutesd
(%2 byutes:
(42 bytes:
{& bBytes

(518 bytes:
{518 buytese:
{2183 bytes!
{818 byutes:
{252 bytes’
€10 bytes)

(254 bytesi

{11 butes)

(1082 byubes:
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HEXBUS FLIPPY DIk BYETEM IMBLEMENTATION

BECTION 2
IMPLEMENTAT ION
The EBRs should present a uniform interface betwssn the File
Management Hystem and the peripherais. This section will give
implensntational details on this interface. Bome ramarks ars
Baing made on & possible implementation of the $fils systes for
random acesss devices, However, no details ave given For such an

impienentation

2.1 Pgrinheval Acrege Block Dafinitian

411 DBERs are accessed throuvgh & Peripheral Access Block
{FAR The definition Ffor theze PaBs iz thes sams for svery
pevipheral. The onily diffsrencs bstwesn pevipherals., a3 sssn by
any applicatisn program iz that some perigherals will naet
support svery option pravided for in the PAR.

411 Fals ave physically locasied in condvollsr RAM They are
created beforve the OFEN rall, and avre not toc be rvelesased until
the 170 haz besn closed fFor that device or file.

Figure &1 shows the layout of the new PAE. The PAE has a
variable length, degending upon the length o # the file
degeriptor. The meaning of the date within $he new PAR i3
sipiained below

Bute Bi% Meaning
G Al% 1787 ppeode ~ Contsing spoode for the curvrsnd
P/0~rall, & description nf fthe wvalid
ppcodes will be given inm section 3 2.
3 &1L Fiags - File-type, mode of oapsration and

dgata-%upe ia shored in $his bByts. The
masning of the bits within this Flagbuyte
i

Tegas Instrumsnts -1 Bofitware SBpecifization



HEXBUS FLOPPY DISK BYSTEM IMPLEMENTATION

Buta Bit Meaning

et s o e e S . e 1 et e i e e e e e

Mgk L O L 2 3 4 B & 7 i Lsh

ey - - - - v e e
Eoor 8 b v b
Poff b f 4 ‘e Filetuse
H H i : : P Ve Mpde of speration
i H Pl e . Diababyoe
: i i - e Rooardbypse
b ¥ o ¥ e e - - Errarcode
i (e E Rezerved {(Zs#t%t to zevol.
3 Recarditype - Indicates type of record uysed.
0 = Fized length recovrds
I = Yariable length records
& Datatype ~ Indicatess tupe of dats stored in
the file.
O = DIBPLAY type dats
i o= INTERMAL type dats
5. & Mode of speration — Indicates operation mods
#ile has been opensd for.
00 = UFPDATE
Ot = RITPUT
10 = INPUT
i1l = APPEND
7 Filetype -~ Indicates file~tupe.
G = Seguentiagl £ilse
i = Halative vecord $ile
2 3 EY S Data buffer agddress - Address of the dzts
buffer in controller RAM ths data hasz to
be written to or read from
£ B &11% Chavacter count - Number of characters o be
transferred for s HWRITE oapzede, or ths
number of butes actually read fer a READ
apcode.
£ 7 411 Hecord number - Only vequired (¥  the £ile

ppened iz of fthe veslative vscord fupe.
Indicates the recoard nusber $he ecurrend
170 operatiosn is £o be performed ugon
{¢his limits the range of rvecoard-numbers
tg O - 33747 The highes® bit will be
ignovred by the DER

Texas Instrumenisg ot Softwars Spscificastion



MEXBUE FLOPPY DIGK SYETEHM IFFLEMENTATION

gia ik Meaning

8,9 ALl Logical vecovd length ~ Indizates the logical
vazard length Fovr $ixed length vecords, ar
the maximum length for 2 wvaviable length
recovrd {ses Flaghuts .

1o A11 Brrgen offset - [défgel of the BETBEN
characters in respesct to  their noarmal
ABCIE valus, {hormaliy 240 while s Ba&EIC
ig running. 00 sthevwise. ;] This byte is
vused by cassettes. disks and the REZIZE
For disks wsing the ZTATUE cpcode, ihis
byts will he the vedurned status.

ii ALl Legical unit numbezr ~ Containg  the number
sssigned te each Ffile by the HEXBUS
Intaréaces DER Eech files is auesoclated
with & unigus number bebwesen 1 and 253
This logical uni® number is only wuwsed by
the HMEXBUS Disk SBystem.

1z a11 Error status -~ Indicates the CO-40 srror
cods, Hection B 4 describes the HEXRUS
Ferishevral svvrov zodes,

13 All Mame length — Length of the $ile descriptor
foliowing the PA&E.

14+ 511 File descristor - The device nams and, 1§
regquivaed., the filenames and opbions., The
length of 4dhis descriptor is given in
bugs 13

Texss Instruments g8-3 Software Lpecification
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.s%(
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Figure B-1 HNew PAE Format
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HEXZBUS FLOPRY DISK SYBTEM ITHPLEMENTATION

The following figure shows the layout of the old PAR This
Figurs 12 included anly For refersnce pUTHGESS,

L 4 : i i

i 70 OPOODE ¢ Fr.ag / BTATUS i

et e s e s e i e s - - e s s i o
i 23 i

D AT A BUFFER ADDRESS i

e - e - - e
HE. H :

PLOGICAL RECORD LENGTH | CHaRACTER COUNY :

%wwm.mg—m VAt A S SN v SEREs (it A3 < Ebi bt ) o ammpin St n st e i e e e S e g
PoAs T H

i RECORD N UMEBERSR H

o e o e e et e i . s i - - o s o
L 4 ;

H GOREEN OFFSET : NAME LENGTH i

e o e et i S e 4t - o R
R 5 2 i

i FILE DESCRIPTOR H

Figure B-2 0Old PAB Format

8.2 170 fecodes

Thiz peragraeph describes the valid epcodes that san bz used
in a PaAB. Valid opoodes ave shown in Figure B8~3.

Gorgds Meaning
40 OREX
551 CLOsE
e, READ
e WRITE
04 RESTORE/REWING
0% LA
b SAVE
07 DELETE
o8 SORATOH RECORD
o9 ETATUS

Figure 8-3 I/70 Opcodes

The fFollowing desaribes the gerneral actiaons invoked by an
P/0-call with sarch of the [Al-npcodes. Each I/0-c811 refturns any

Teras Instrumsnts g5 Sofiware Specification
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srvor-coades in bybe 12 (Errov Biatus) «F thse PAR

& 2. 1 0Pl

The FEN aperabion shouwld bBes gperformsed befoars any dafa—
transfer operation except thaose performed with LOAD or 8&VE. The
£ile voamainsg osen until a3 CLUOSE apesvraltisn is performed The mode
of gpesration for which the file is to be opened must be indicated
it Byte 1 {Flags? of fthe PaB in case this mode is UPDATE,
APPEND pr INPUT. and 2 record length of zero is given in bytes &
and 9 {(lLogical Record Length), the assigned record length (which

depends on the pevipherall is returned in bytes B and ¥ I¢ s
non~zere record length is given, it is used after being checked
fov correcingse with fthe given psvipheral. Far OUTPUT. the

vorard  lasngth cen be spegifisd. or a defavli cen be used by
specifying record length zevo.

For any devicse, an UPEM gperation must be pevformed betore
any obther L/0 opesration The D8R snesd anly check the racord
igngth and 170 mode on an OPEN.  Changing 170 modes adter an OPEN
may cause ungredictable results.

8.2 2 CLOEE.

The CLOBE spsration closes tthe fils. It informs ithe DER
that the current 170 sequence to that DER hae besan completad. 14
the fils por davice waz osgened in OUTFUT or APFEND mods. an End OF
File (EFF record s writhen to the devivce ov $fils befare
deallacating the PAR. &fter the CLOBE operaticn, the space
allacated for the PAE may bBe uzed For other purposes. Hz lang as
a PAR is connected to an aciive device. the contents of that PAE
must be presevved.

The READ operation veads a record from the selected device
and cosiss  the bytes into the buffsr specified in bytes 2 and 3
{Date Buféer Address) of the FPAB. The sizrs of the Luffer i3
speoifisd  in bytes 8 and 9 {(Leogical Hecord Length! of thsz Pal.
The acvtuysl number of bytes stored is specified in bydes 4 znd 5
{Character Countl of the PAR. I# the length of the insul record
grogads the buffer gize. Ethe remaining charvecisrs are discarded.
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HMEXBUE FLIPRY DIGK BYGTEM IMPLEPMENTATION

8.2 4 WEITE.

The WRITE opsration writes a vecord $from the hufder
specified in Bubss 2 and 3 {Dats Buffer Addressd of the FAER Ho
the specified devicas. The numbsr of bytes ts be wriften is

specified in byftes 4 and 5 {(Character Countld of the FAR.

8. 2.

[#]

RESTORE/REWINDG,

The REBTOHE/REWIND agpevation repositions the fils BEAD/WRITE
pointer sither to the beginning of the fils, ov. in the tass oé 2
relative rvecovrd $#ile, 0 %the record specified in bytesg & and 7
{(Fecord Mumber? of Lthe PAB This operation can only be wsed if
the file waz ospened in INPUT o UPDATE mode. For veliative record
files. a RESTORE can be simyulated in any I/0 mode by specifying
the recovd at which the file is to be pozitiened in hytes & and 7
{Recaord HNumber} of +the PAR The next /70 spevation then
sutemasticalliy uses the indicated recoard.

g2 2. & LOAD.

The LOAD ogeration loads an entive memory image of a filse
#rom an external device ov file inte controller RAM i khke
contrgl  information the applicstion program needs shovld be
conicatenated to the program image. Since no intavamediary bBuffers

ars uged. the LWOAD operatiosn requivres as wsuch buffer in
controlier RAM as the file occupiss on the disketts or ather
davice. The sntire wmemory image i dumped starting at the

specified location

The LOADL operation i3 & sitand alone ocperation, i e the
LOAD opevation is vsed without a previous OPEN ocperation.

Far this aperatien. the PAE neseds %o contain only the
folliowing information:

Byte L I oprode.

Bytes 23 © Start address of the coantrollsr RAM  memory
dump avea,

Bytes &7 © HMaximum number of bytes to be loaded.
Byte 13 ©  Name lengih.
Bytes i4+ : File descriptor information.

El;‘.,"i(
g
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827 BSAVE

SAVE is  the complemeniary ocperastion for LOAD it writes
mamory images Ffrom controller RAM tag a perinheral. The HaVie
opevation i3z wused without a previcus OFEN aperatisn, It vupies
the entive memory image From the buffser in controllesr RAM $s  fhe
digketts ar other device. £11 necsssary contrel information
should be Jlinked to the mesmory image. go that the infermation
glus program imags use one contiguous memery aves. Again, only a
small pavrt of the PABR ig used. The PABR contains:

Hyte L0 I/ sprode.

Bytes 3 : Htart address of the controller RAM memory
ares.

Bytes 4.7 @ HMumber of Bytes to be saved.

HBuve 13 dames length.

Bytes 14+ | File dascripior infarmaition,

8.2.8 DELETE

The DELETE osperation delstes the specified file
gpecified peripheragl. This speration alszso perfoves & CLIOBE

8. 2. % SLHATCH HECORD

The SCRATOH RECUORD operation vemoves the record specified in
bytes & and 7 {(Record Numbsri of the PAB $rom +the specifisd
relative resgord $ils, Thiz eaperation tauses an sarror for
pevipherals opesned as sequential +Files. Mo device currently
supports this asperation

8.2 10 GIATUE

The BTATUE cperation is wvged for obtaining information about
a2 File. This informastion cven be examined at any time, alithough
bits & and 7 only have meaning if a file has bwen opsaned.

To indicate %the current status of the #ile, byts 10 (Boreen
OdfFfssty iz wused. Upon the DEH-czll, byte I0 should contain the
uswal scresn charvacters base address. The DIR can only use Ghig
byte, and is guaranteed net to desivoy any other endtry in the
Pl

s
H

Eied
H
4]
ok
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Th

L%

4
5

IMPLEMENTATION

masning of the bifs within Byte 10 zfler rsturn #from the
ot in the follswing fable.

Table 21 Meaning of buyte 10 zftsr return from DER

Tevas Instruments

Ll

i

i

I# this Bit is segi. the reguested flile doesn’t exist.

H

&

¥

resed, the File does syxist. fin some devices: such as
prinker.: this Bit iz never sel since any File could

exisd.

FROTECT flag. I¢ sel, the $file i3 protscbed sgainzst
modifications, if raset, the File is not protscied.

Fezerved for future usese. Fired toe zero in  the currsnt
perigharals.

Data typs. i¥ sef, the dabts Tuype 1is binary (INTERNAL Y.

kA

i¢

resat, the data type is ABCII (DIEBPLAY) or file is

sragram §file,

Fiietype. I# zet, ih
resel., the file iz =2

w@"&
"'% Yk

@ =2 i§ & program ¥file. i#
data +#il

Record type. I# set:. the record type iz VaRIABLE
length. 1€ reset. the rscoevrd bype i FIXED length.

Physicael end of file. ¢ set:. noe more dats can be
written, since the physicel limits of the device have
bean reached. Ganerally this means an end of medium has
been detected on the device.

l.ogical end of fils. I# set, the File is at the snd of

its

previously coreatsd contents., Thiz iz vsuslly Ehs

case ¥ the $Fils has been opened for APPEND  antde.
Dapending upon the mode of opevrstion for which Bhe £ile

has

besn opened, data can s%ill be written to the fils

{APPEND, OUTPUT  or UPDATE mode . however, & "vread®
speration will cavse an ATTEMEY TO READ RASY EF  srror
Ea ooour.

ik
fave meaning for files that asve currently opsn, othe
shiould Be indicated in thess tws bite,

m

5 have meaning even if fthe file iz not gpen. Bitsw é
&7

t'ﬁ).
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HEXBUE FLOPPY DISK SYgTeEM IMPLEMENTATION

5.3 Divectory Handlins

The GHOM cartridge conteining the DEH  fovr a8 device that
supports  Files, shell also contain a CATALOE program which can
e wuzed $a list the curraent contenis of fthe medium

2.4 Error Coides

The File Mgnagement System supporte & number of error codes,
Errors sgre indicated in byhe 12 {(Evror Statusl of the PAB. These
gvror copded sre completely compatible with compulers in  the
Compact Computer Family., But have to be interpreted for computers
in the Home Computer ®family.

The following taeble divides srror codes into two zstegories:
HMome  Computer  and Compact Compuler. Home CLomputesr ig then
divided into Disk Manager 111 and BASIC syror codes. The Disk
Manager I1II syvror codes sre in the lefi-most columnm in the
following table. They correspond to the error codes described in

the DRisk FMemory Buasbtesm Manual. The evrror codes gensvrated &y
BASIC are dedfined by two digits. Ths lefi-most digi® corrssponds

tnn  the wvalus of one of the I[/70 Opcodes describzd in Figure 8.3,
The right-most digit zaorvresponds bo the middle column of the next
tabhlse, The fthird coelumn in the ftable is the Campact Computer’s
arrar codes. The following table describszs the HMEXBUS Periphersl
gsrror cndes and thelir meanings.
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HEXBUS FLOPPY DISK SYETEM IMPLEMENTATION

Table 8- HEXABUS Pervipheral Evror Codes and Meanings

EREOR CODES HEANING
HOME CaMPACT
COMPUTER  COMPUTER
DM 111 BASIC
oo o BAD DEVICE NAME
o1 1 a5 DEVICE I8 WRITE PROTECTED
£ o9 DATA FILE DR PROGRAM FILE IS WRITE
PROTECTED
2 {3z Hah OPEN &TTRIBUTE
2 oz FIXED/APPEND ATTRIBUTE ERROR
2 oz RECORD NUMBER I8 TOO LARGE
2 o2 OPEN ATTRIBUTE HAS TO BE FIXED/INTERMNAL
TO PEN A CATALOS FILE., THE OPEN CODE
HAD TO BE FIYED/INTERNAL
2 oc RECORD LENGTH HAS TO BE 28 FOR CATALDG
FILE
2 o INPUT BUFFER SIZE (LOCICAL RECORD LENGTH)
IS Yoo BIc
2 oE FILE NOT OPENED EOR WRITE
2 oF FILE MOT OPENED FOR READ
Z 11 FILE TYPE (RELATIVE/SEGUENTIAL) I8
INCORRECT OR IS HOT SUBPORTED
z 17 FILE TVYPE (INTERNAL/DISFLAY! I8
INCORRECT OR I8 NOT SURPORTED
3 60 ILLESAL OPERATION
3 on 1/0 OP-CODE IS LARGER THAN 9
3 15 UTPUT/APPEND MODE, WHICH IS NOT ALLDWED
FOR ‘RESTORE’ OPERATION
4 OB DIRECTORY FULL
o4 4 20 OUT OF SPACE: 1.§ THE DISKETTE I& FULL
4 21 ATTEMPTED TO EXCEED ALLOWED NUMBER OF
ASSIGNED LUNOS
5 o7 ATTEMPTED TO READ BEVOND END OF FILE

Tezas Instruments B-11 Software Specification



HEXBUS FLOPPY DISK SVETEHM EMPLEMENTATION

HEXBIE Periphersl Error Codes and Mepanings {continusd)

RAE0R CODES MEANING
HiME COMPACT
CompUTER COMPUTER
oM 11l BAGIC

G4 & (e DEVICE ENROR, I.E. DISK DRIVE/DISKETTE
EHAEOR  (DISKETTE MAY NOT 82
INITIALIZEDS
i & &1 NO DIGKETTE OR NO DRIVE
17 & &5 IRVALID INPUT FPARAMETERS., I.E LOGICAL
SECTOR NUMBER IS TOD LARGE
11 & &3 SEEK ERROR
41 & &4 MISOING ADDRESS HMARK ERROR
54 & &5 N DATA (SECTOR MOT FOUNDY ERROR
29 & Eda RECORD NOT FOUND DN A BEAD
prns & &7 SVEL I REDUNDANCE CODE ERBOR ON & READ
e & &5 LOET DATA O & REZAD
pra= & &5 BAD COMPARE ON & WRITE
33 & &by RECORD WOT FIOLRD ON A WRITE
33 & &8 LOST DATA ON A WRITE
54 1 WRITE PROTECTED DISK
7 03 FILE ERBON
7 3 GPECIFIED DISK DRIVE DOES NOYT EXIST, I £
DIGK DRIVE IS NOY 1, 2. 3, OR 4
" 7 o ATTEMPT TO CLOSE., READ, OR WRITE A
1 MOMEXISTENT FILE
04 FILE/DEVICE MNOT OPEN
7 0% ATTEMPTED TO DFEN AN ACTIVE FILE, 1. E.
TRY TO OPEN & FILE WHICH IS ALREADY
O
7 iF FILE NaME I8 TOO LONG, [.E FILE MNaME I8
MORE THAMN 10 CHARACTERS I LENGTH
7 iF INCORRECT FILE NAME. I[.E. USED 7 * 45 A
CHARACTER IN THE FILE naME
7 i EMPTY FILE MAME
7 1= ENDG OF LD FILE NaME NOT SOUNRD
4 iF LD FILE NAME TOO LONG
7 i MNEW FILE MAME TOO LONG
OB DAT&/FILE TOO LONG
04 NOT REGUESTING SERVICE (RESPONSE TO FOLL
INGUIRYS
i VERIEY SRREOR
9% COMPREMENEIVE TEST DATA WRITTEN ON TEST 9

COULD NOY BE VERIFIED DURING TEET &

Comgpacy Computer srror codes 284G - BEF are ressrved fav
device dependent srvors

-
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HEXBUS FLOPPY DIBK SVYETEM IMPLEMENTATION

The following table describes in detail the meaning of the
right~moat digit of Lthe ervor code genevated by BABIC in fhe Home
Computer.

Tadble 8-3 Home Compubter BASIC Errer (ode Definitions

Ervar
GCods Maaning

i Ba&D DEVICE MAME
The device indicated is not in the susiem.

i DEVICE WRITE PROTECTED

Bal OPEN ATTRIBUTE
One oy more of the given OPEN atitributes are illsgal

ful

or do noet match the Fille's sectual characterisdicse. This
cpuid bBe:

# ¥File type

# FRecoerd Lengih

% I/0 mopde

¥ File orgasnization

3 TLLEQAL OPERATION
Either an issuved I/70 command was not supported. or a
conflict with the OPEN mode has nccurrsd

& GUT F TABLE/BUFFER SPaCE
The amaynk o space left on the device is
insufficient for the requested opesration

5 ATTEMPYT TO READ PAST EOF
This evrror may alsoc be given for nen-gxisting
vrecards in a relative vecord Fils.

& DEVICE ERFEOR
Covers all hard deviece errors, such as parity and
bad medivem srrorvs.

"

FILE ERROR

Covers all files-velated srrors liks: program/data
file  mismatch. non-sxisting file opened for [HPUT made.
gEo.
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SGECTION ®
CATALGE FILE ALCESS

In avrder b0 eneble arcess to a disk catalog #$from a user v
applization program, the CATALOS file has been added to the disk
suftware,

The CATALDG #ils is a datafile of the INTERNAL/FIXED fuyos.
The reecord length for this Files is 38 bygtes. The ¢#ile can be
aecosssd under the nams:

DEM oy, o DEE . voinams.
2% 5 standard datafile, but without a namse.

The SATALDG file vonbtaing 128 vecords of 38 bytesz.  The data
inn bhis £ile is stored in an INTERNMNAL forest (.2 & lengibh byts
followed by & data-item’. Each record contains Four of those
deta-items;

% An ABCIT stving of up fo 10 characters or & nuli-siring

# Thres NUASTILE in  standard H-bute Fleating poing
notation

RBecord ¢ contains  information about  the valums itssléd,
whersas vecords 1 throwugh 127 contain information abosut specific
slots in the cataleog. Hecord 1 contains informetion abowt Filse
i, vecord 2 aboul File 2, sc

The information contained in the recovrds ls 33 follows:
#  Arn ABCTII string wp to 10 characters in lengkh condaining

tha npame of the ¥Fllg in the specified divectory siot.
Far recaovrd O thig ig the name of ths volume,

# & ¥Floating point ftype code bestwesn -5 and +3 A
negastive wvalues mssnz that the #1le iz write protected.
The individugl codes ars given in Figure 91,

# The number of Atls allocated for the $file. Hacard O
contains the total number of AlUs on the disk.

# The number of bubes per logical vecornd For a progran
File this sntry is O Recard ¢ contains The remaining

4
13
T

e
i
&
i
F s
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HEXBUS FLOPPY DISK BYSTEM CATAOC FILE ACCESS

number of Alds in thisg entry.

i a gpecified catalos slot i3 smplty. the filsnams

will be
the null-string, and all numsvic entrise will <contain Flesting
rRTaes. The #ollowing Figuvre zhows the Floating point ftype cades

found in the CATALOR #ils.

Cods Maosning

Yolume inéo vrecord or emphy catalog entry
BIBRLAY/FINED dasta $ils

DISPLAY/VARIABLE dJata file

INTERNAL /FINED data file

INTERMAL /VARTABLE dats #ile

HMemory imags File (pragram?

G R G B e O

Figurse 9-1 CATALDG Type Codes
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