e AW nwe ekt s TR MR Teen WA MW MR AN SANE Nkl ket i A W Gbim e e gk ekt i et were een o e e e wae ems L e e

L L i T I T T T T T p YV —" B R
Sk b bR S g mbh Gl At e AR N TR W AETE MRS At W TEAR A Rk W RERE e MW R M M e M M e e e

e A W AR e AN GG AR W LS WM i bk WA Wb dmeb hedl mbe mer erim dE e meme weee Ak e e e e TIoe e R e

M W e MU W wa M e e G e N e A e WD e e e e e e e N W e W W e s W Gl e
W W M T we e M e e e wer M M e e Mk e e e W e R S W MM A e e e s
A wm e s R e AR W e i e s R MR W M M e e M R e e e e e e
e e ek rew e we i e e e e R M Mt Sk e G b S e b o bbm e e e W m e mw
e e e mm e T W e M et M M S M M S AR MR M R R Mk R MR Ml e M Wk mb e

M ma m s dmie A W me e WS W R e e M e W S A e M e S e e mE e e e A M

THIE M e PR TR WO e B WA GBS WAL WA WA G ke ek e bm medl R M i mrie i A W mer taes SR tMee MeA WEaR

MRS MM UAM AL BN WSS e e A S MG e ek cmd whde e bt Maey e mee e shdn e SR Meme M A A e eI DE M M

FOR THE

W e b e M W TR e MR WIS R W WA WA DRIE MW URIE IS TERR USSR BRIE HERE SHHE WENE e ek Gk enik TR mEme e oeee
TEEN e e aRE RN MW N RAAL MRS I el Rk W Rheh M wmek TR i e WAM Wnde tmae mish YRR mes Mma M e e G e e

L L e L . L T L T T T T T p S ——,

INCORPORATED

W e MR W SLUR M i e Tm Reu NRAR GRAE MR e SRMT BN SN S A BN R e ML M tmat e RO R GER ik debe

9/4 DIGK PERIPHERAL
TEXAS INSTRUMENTS

o e o T e b
- mm me mw - PR e R e o G o amEn W MR AR e biee e Wi ek b RE Hem i e mEa ke RN R M M M M M e M Mow Neeb Gher i s S
e MMEe imar mem s ek e e W S M W MR N Wk S e MW M ek WA M Bl ek Teh mer e e moe em e s e P R
- B L T et T T i R I T T R e oupra— mar e W 0w Gawe vem
‘e . mm e - R e T Mt MM M e GSie RSN R W MR R heh Ak Mene Wl M shmh M Witk sk W mmh mm s e s e e e e e e e e e
- dm ede e e dnie e o mer s M e e e MR R M SRR A Mk R R AR LGRS dhie de W e e e e me mor s e e m mow win

A G e SR K RN M e dmde M MTE IR PR AR R W NS TR WA AR MM A e R R AR JBde AR MeM AR A G ke e e mm e dear

)
GPL INTERFACE GSPECIFICATION
and

all rights in and to inventions

diasclosed

thereon

the
techniques,

herein

any

tion

formation or
to

organiza

consent

and
emp loying

ar
methods,
in
or
1983

deseribed
priar

this document

herein
exclusive propevrty of

in
Texas Instruments.

.

Texas 79414

Copyright 1980
Texas Instruments
University

All rights reserved.

Mavch 28,

Verséan 2.0

The infarmation and/or drawings
pergon
the

drawings shall be made

which might be granted
other

set forth
disclosing
materials,

or apparatus

are the

No disclosure of
without

Texas Instruments.
Caonsumer Group
Mail Station 35890
2301 N

i.ubboch,

Date

s




TI-9%9/4 DISK PERIPHERAL ' TABLE of CONTENTS

TABLE of CONTENTS

Paragraph Title

SECTION 1 INTRODUCTION

SECTION 2 APPLICABLE DOCUMENTS

SECTION 3 DISK DSR LEVEL CONCEPT

ltevel 1 Subroutines
Sector READ/WRITE - SUBPROGRAM 010
Disk Formatting — SUBPROGRAM 01t
Level 2 Subroutines
Maodify File Protection - SUBPROGRAM 012
File Rename Routine — SUBPROGRAM 013
Direct File Access Routines
Access Direct Input File - SUBPROGRAM 014
Access Direct Output File — SUBPROGRAM 015
Buffer Allocation Routine — SUBPROGRAM (14

) =

PHRDRRUWEE
N e

PUUWRNRANR - - -
[

Ti PROPRIETARY GPL Interfacr



TI~99/4 DISK PERIPHERAL

LIST of TABLEGS
Table Title

3-1 Additional Information Bloek
32 Additional Information Block

TI PROPRIETARY

LIST of TABLES

Paragraph

3.3.1
3.3.2

GFL Interface



TI-29/4 DISK PERIPHERAL o CINTROBUCTION

GECTION 1
INTRODUCTION

The information contained in this document gives @ complete
specification of the interface between the 99/4 Disk Peripheral

and the GPL interpreter.

NOTE

Throughout this document hexadecimal numbers
are indicated by either a preceding O or a
preceding »>. Therefore the numbers 010 and
>10 are the same as 146 decimal.

The items in transfer blocks which are
enclosed in brackets {} are items that are
returned by the subprogram.

TI PRUPRIETa&RY i-1 GPL Interfes
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SECTION 2
APPLICABLE DOCUMENTS

File Management Specification for the TI-99/4 Home Computer
(Version 2.5, 25 February 1983

tHome Computer BASIC lLanguage Specification
{Revision 4.1, 42 April 1979)

Home Computer Disk Peripheral Hardware Specification

Functional Specification for the 99/4 Disk Peripheral
{(Version 3.0, 28 March 1983)

Boftware Specification for the 99/4 Disk Peripheral
{(Version 2.0, Revised 28 Mavch 1983}
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SECTION 3
DISK DSR LEVEL CONCEPT

The disk DSBR has been developed as a three level software
package, esach level defining distinct options that can be used on
higher levels, This section will give a brief overview of the
levels used and of the features built-in to each level.

The three levels used are:

ievel 1 - Definition of the basic disk functions like sector
read/write, head control, drive selection: and track
formatting.

Level 2 ~ Definition of the “file" contept. Each file is
addressable by i%ts name and an offset of a 256-byte
block relative to the beginning of the file.

i.evel 3 —~ Extension of the file concept to the level given
in the #ile management specifications. Introduction of
the logical fixed cor variable length records, relative
racord or sequential files.

The following sections will each describe a level and the
related subprogram calls fo it.

3.1 gval Subroutines

The lowest routines in the disk DSER are called Level i
Subroutines. These routines make the higher levels independsnt
of the physical disk medium, e. g. changing the disk software for
a double density disk would only involve changing the routines on
this 1level, as long as ¢the physical sector sizre remains 256
bytes.

The folliowing routines are available on this level:

Bector read/write

Format Disk

Ti PRUOPRIETARY 3~1 GPL Interfar--
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The following sections will contain a description of these
rovtines and their call requirements. All parameters will be
transferred through the FAC block in CPU RAM This block is
located in CPU RAM starting at relative location 04A (currently
>B34A). '

3.1.1 Bector READ/WRITE — SUBPROGRAM 010.

The transfer block for this subprogram is:

0044 2— {8ector Mumber) : 0048

Q04cC ?u Unit # ! READ/WRITE !; 004D

004E ? VDP Buffer start address ? Q04F

0050 T Sector ;umber z 0051
' #*

The meaning of each entry is:

Sector Number - Number of the sector to be written or read.
Sectors are addressed as logical sectors (O - 359 for a
standavrd single density mini-#loppy) rather than as a
track and sector number, which would reguire a
knowledge of the physical layout of the floppy disk.
The gsector number has to be given in CPU RAM locations
050-051, and will be returned in CPU RAM lacations (Q4A~
O4B.

Unit # - Indicates the disk drive on which the operation is
to be performed. This entry has to be either a 1, 2,
or 3.

READ/WRITE ~ Indicates the direction of data~flow.
O = WRITE
<> ¢ = READ

VDP Buffer start address - Indicates start of VDP buffer for
data~transfer. The number gf bytes ftransferred will
always be 254.

Error codes will be returned in CPU location 0O50.

Ti PROPRIETARY 32 GPL Interfacs
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3.1.2 Disk Formatting — SUBPROGRAM O11.

The transfer block for this subprogram is:

0044 T”— { # of sectors/d;;k ¥ ? 0048
004C ?DSR VeriUnit_#! # of tracks T Q04D
004k ? VDP Buffer start address ? Q04F
0080 ? Density I # of Bides ? 00514
o - ¥
The meaning of each entry is:
% of sectors/disk - Is returned by the routine %o provide

TI

compatibility between the current controller version
and future (double density or SA200) versions.

DBR Version — This is the MENibble.
O indicates the format requires nothing special and can
be done on any version of the DSR.
1 indicates the format requires the 2nd version of the
DER +$or 1 of 2 reasons. It may be because a double
sided format is requested or it may be because a # of
tracks other than 35 or 40 is reguested.
2 indicates the format requires features that are not
available on the ist or 2nd DSR. (Density and perhaps
double tracking if it is available on the next DBR.)

Unit # ~ Indicates the disk drive on which the operation is
to be performed. This entry has to be either a 1. 2
or 3.
This is the LSMibble.

% of tracks - Indicates the number of tracks to be
formatted. In the current version this entry has to be
either 35 or 40!!'! Upon return, this entry contains

the number of sectors/track.

ynP Ruffer start address — Indicates start address of the
VOP buffer that can be used by the disk controller to
write tracks.

Density -

& of Sides — Indicates the number of sides to format.

PROPRIETARY 3-3 GPL Interface
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This routine will format the entire disk on the given unit
unless the disk in the unit has been hardware write protected.
It can use any VDP memory, starting at the location given in the
transfer block. The amount of memory used depends on the disk
format. For the current single density format, the buffer memory
used is a nominal 3125 bytes. This can vary with the disk motor
speed to & maximum of 3300 bytes. Ta be compatible with double
density versions of the disk controller, the minimum buffer size
must be BK bytes.

Error codes are veturned in CPU location O350.

3.2 Levsl 2 Subroutines

The Level 2 Subroutines are +those routines that use the
concept "File? rvather than "logical sector number™, Notice that
the +file concept on this level is limited to an abstract type of
#ile which has no propertiee such as ‘Yprogram +file“ or ‘“data
file®. A file on this level is merely a ctollaction of data,
stored in logical blocks of 25& bytes each.

The logical blocks on this level are accessed by filename

and logical block offset. This offset starts with block C and
ends with block N~-1 for a4 #file with a length of N blocks.

3.2.1 Modify File Protection — SUBPROGRAM 012

The transfer block for this subprogram is:

C04¢ Unit # i Pratect code C04D

i
1
3 —
|3
t

004E Painter to file name 004aF

LIECR K

The protect bit for the indicated #file will be set or reset
according to the information given in CPU location 04D:

e -~ Reset the file protect bit. The file is no 1longer
protected against modification/deletion.

OFF — Bet the file protect bit. Disallow SAVE and UPEN for
OUTPUT. APPEND. or UPDATE mode.

TI PROPRIETARY 34 GPL Intertface
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3.2.2 File Renams Rgutine — SUBPROGRAM 0i3.

The transfer block for this subprogram is:

P ——— R - ]

3 -
ooac i Unit # H unused v Q04an
#* - - 3*

Qo4E Pointer to new name ¢ OGar
* &

Q050 | Pointer to old name i 005t
+f e 3

Both pointers, located at O4E and 050 in CPU RAM, point fo
the VDP lgcation of the first character of a +Ffile-name. The
first pointer points to the new name, the second one to the
original filename. Each name is left adjusted in @ 10-character
field, +illed with spaces. Each name is located in VDP RAM and
has to be a legal filename. No checks are being made %o ensure

legality of the name.

Gince +the rename has to be done on the same disk, only one
uniit # entry is required. This unit # is located in CPU RAM
location O4E.

Error codes are returned in the standard error byte at CPU
lncation 050. The error codes returned are identical to the
standard file management error cedes, i.e. only the upper thro
bits of the error byte are significant. e

3.3 Dirsct File Access Routines

The direct file access routines can be used for accessing
disk files without paying attention to the type of disk file
(PROGRAM or DATA). The level of access is equivalent to the
Level & disk software, which means that access is performed on
the hasis of straight AUs. However, Level 32 information can be
passed at file open time.

Since the input and output direct access subprograms can be
ysed together to copy files, the user has to be very careful with
tha information returned by the input file subprogram. since some
of this information may be used by the output file subprogram

3.3.1 Access Dirvect Input File - SUBPROGRAM O14

The transfer block for this subprogram is:

TI PROPRIETARY 3~3 GPL Interdfar-
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#* %

oQ4c | Unit # ! Access code | 004D
[T Yr———— — 3

OQ4E | Painter to file name 1 O04F
% +*

0050 | Addt’l Info |
e e e e s e s o #

The meaning of each entry is:

Unit # - Indicates the disk drive on which the pperation is

to be performed. This entry has to be either a i, 2,
or 3.

Access code — An access code is used to indicate which
function is to be performed: since this subprogram

combines multiple functions. The following codes are
used:

o] Transfer file parameters. This will ¢ransfer
lL.evel 2 parameters to the additional
information area {zix bytes). It also passes
the number of AUs allocated for the file.

N When N is not equal to O, this indicates the
number of AUs to be read from the given file,
starting at the AU indicated in the additional
information block.

After the READ is complete, this entry contains
the actual number of AlUs read. If all AUs have
been read, this entry will be O.

Pointer to file name —~ Contains a pointer to the +first
character of a 10-character filename, possibly padded
to the right with spaces. This filename is NOT checked
by the disk software.

Additional Info ~ Points to a 10~byte location in CPU RaM
tontaining additional information +or direct disk
access:

TI PROPRIETARY a~-& GPL Interfacse
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- Table 3~1 Additional Information Blaock

B : e e 3
X H YDP Bufter Start Address H
& _ ——f
X+2 | # of first AU H
#* e e -3
X+4 | Status Flags | # records/AU |
* e #
X+6 | EOF offset { iog. Rec. Gizel
* i
X+8 # of Level 3 records allocated |
# -

The VDP Buffer start address indicates where the information
read from the disk can be stored. The buffer has to be
able to store at least N # 256 bytes, in which N is the

access code.

The # of first AU entry indicates the AU number at which the
read should begin. I# the access code = 0 (parameter
passing), the total number of AUs allocated for the
file will be returned.

The remaining & bytes are explained in the Software
Specitication for the 99/4 Disk Peripheral. The wuwser -
should be very careful when changing these bytas, since
they directly affect Level 3 operation. is the
information in these & bytes is not modified
consistently, unpredictable vesults may occur.

Error codes are returned at lecation 050 in CPU RAM.

3.3.2 Access Direct Output File — SUBPROGRAM 015,

The transfer block for this subprogram is:

Qoac i Unit # ! Access code | Q04D
e ;

QG4 Pointer to #file nams i DQ4F
" %

QOB0 | Addt’l Info |
# ———f

Tl PROPRIETARY 3-7 GPL Interface
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. The meaning of each entry is:

Unit # - Indicates the disk drive on which the operation is
to be performed. This entry has to be gither a 1. 2.

or 3.

Access code — An access code is used to indicate which
function is to be performed, since this subprogram
combines multiple functions. The following codes are

vgad:

0 Create file and copy Level 3 parameters from
additional information area.

N When N is not equal to O, indicates the number
of AUs to be written to the given file,
starting at the AU indicated in the additional
information block.

Pointer to file name — Contains a pointer to the ¢irst

character of a i0-character filename: possibly padded
to the right with spaces. This filename is NOT checked

by the disk software.

Additional Info - Points to a 10-byte location in CPU RAM
ctontaining additional information for direct disk

access:

Tablas 3-2 Additional Information Block

X ' VDPF Buffer Start Address H
# - e
X+2 i # of first AU H
# - ‘ #*
X+4 | Status Flags | # records/AU |
* *
¥+&4 | EOF offset ! Log. Rec. Gizel
# - o com 3
X+8 (% of Level 3 records allocated |
* .

The VDP Buffer start address indicates where the intformation
read from the disk can be stared. The buffer has to bhe
able to store at least N % 25& bytes, in which N is the

access code.

The # of first AU entry indicates the AU number at which the
read should begin. If the access code = 0 {(parameter

Ti PRUPRIETARY 3-8 GPL Interface
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passingia‘ the ¢total number of AUs to be allocated for
the file has to be indicated.

The remaining & bytes are explained in the Software
Specification for the 992/4 Disk Peyipheral. The wuser
should be very careful when changing these bytes, since
they directly affect Level 3 operation. If the
information in these & bytes 15 not modified
consistently, unpredictable results may occur.

Error codes are returned at location OB0 in CPU RAM.

3.4 Buffer Allocation Routine - SUBPROGRAM 016

The argument for this subprogram is the number of file
buffers to bs allocated. This argument is given in FAC+2 (CPU
location 04C).

The effect of this routine is that an attempt is made to
allocate enough VDP space for disk wusage to facilitate the
simultaneous opening of the given number of files. This number
has 4o be between 1 and 16.

The disk software automatically relocates all buffer are’
that have been linked in the following manner: ;

Byte I - Validation code
Byte 2/3 - Top of memory before allocation of this buffer

Byte 4 — High byte of CRU address for given huffer area.
For programs this byte is O,

The linkage to the #irst buffer area is made through the
current top of memory, given in CPU location @70 (currently
>8370).

The top of memory is alsp auvtomatically wupdated after
suyccessful completion of this subprogram

A check is made that %he current request Ilpaves at Isgast
0800 bytes of VDP space for screen and data storage. If this is
not the case, or if the total number of buffers requested is O or
»16, the request is ignored and an error code will be indicated
in CPU location 050 (currently 2>8350).

TI PROPRIETARY 3~ GPL Interfa-~
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Successful completion is indicated by a O byte in CPU
location 0S0. A nonzero byte in CPU location 050 indicates

unsuccessful completion.

TI PROPRIETARY 310 GPL. Interface






	GPL Interface Specification for the 99_4 Disk Peripheral V2.0 03-28-1983 Odd.pdf
	GPL Interface Specification for the 99_4 Disk Peripheral V2.0 03-28-1983 Even.pdf

