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DRAGONDDS - A FROGRAMMER 'S GUIDE
() 1985 Grosvenor Software

ABRBREVIATIONS:

Tal (relative to file)
al s tor # (relative to disk)?
Information RBlock

Dragon DOS supports S 1/4 inch drives, single or double sided,
with 40 or B0 tracks. I8 sectors per track, 256 bytes per sector.
defaulte: single sided, 40 tracks.

tr 20
Directory track: 16é
"FIER sy 10 (i.e. max number of open files)

FLOFFY DISK CONTROLLER CHIF: WD 2797
Addresses of 2797 registerss:

Coammand reg.
Track reg.
Sector reg.
Data reg.
Latoh reg.

DIRECTORY TRACK FORMAT:
Bector 1 - Bit Map ete.

~17% bit map of free sectors (bit=1 = free)
Now of tracks

Sectors/side

Complement of no. of tracks
Complement of sectors/side

Sectors 3

onwar s ~ DIRECTORY ENTRIES

Each sector of the directory track contains up to 10 DIR
entries of 20 bytes each.

Directory entry layouts

+0 flag

+1-8 file name

+@-11 file name extension

+12~14  #1 entent

+ 1517 2 @

+18-20 #7T e

+21-2%  #4 extent

+24 bytes in last sector
(F0O0 = 256)




S SMAAAS s e

DIRECTORY TRACE cont.
Format of each extent entry

+0,1 first LSN in this extent
+2 Length (no. of sectors)
unused entries have length=0

Format of extra extent block

+0 flags

+1 extents (7 % 3 bytes)
+22 unused

+24 pointer

Format of flags byte

bit © sector unit

O=file name, l=extension
bit 1 protection

l=protected

bit 3 end of dir
1=end
bit S continued?

l=more extents
bit 7 valid?
i=not valid

DOS MEMORY MAF

FAGE ZERD VARIABLES:

ADDRESS hex CONTENTS
EA Command
ER Drive # (1-4)
EC Track
ED Sector
EE-EF Buffer Adress
FoO Status
Fi Current FIE #
F2 No. bytes in buffer
F3 No. bytes to read/write
F4 00 if length not important
FS Read/Write (#00=Read)
Fé IRE lock out

FORMAT OF DISK COMMAND BLOCK (FO600-%06BD)

600-604 Wor k

605 Motor Timer

606 Disk option

607 Latch temp.

608 F¥00=verify on

609 2797 error mask
60a Default drive #
&LOB-60C FWRITE buffer pointer
&OD~LOE Buffer start
HOF~-610 Buffer end

611 Run/Load flag

612 FREAD/FLLREAD flag



DOS MEMORY MAF cont.

Variables for AUTD line numbering

6173 AUTO flag
6OD-AOE Current line
bOF-610 Increment
Variables for ‘0N ERROR’
614 Trap ON flag
615~616 Line no. to execute on error
617618 Line in which error occured
619 Error Number
GlA-61ER Fointer to bad statement
HIC-621 Drive 1 info.
- | Drive 2 info.

Drive I info.
Drive 4 info.

Format of drive info:
+0y 1 Dir LS8N

+2 Frelen
+Z,4 Free extent ptr.
+8 number of open files

Inder of I/0 buffers

634-6TA Buffer 1 info.
63B~641 Buffer 2 info.
6H42-648 Buffer I info.
HAF-L4F Buffer 4 info.

Format of buffer info.
40y 1 LEN in page buffer
+2 valid flag
O=invalid, not used
i=valid, clean
¥FF=valid dirty
#FE=valid, dirty, grace expired

+7 drive
4 least recently used
counter (l=oldest)

+5, b buffer address
650-L5A Temp file name
[-%a12] Temp Drive no.
&TC~65D LSN counter
LHESE-6GF SAVE buffer adr
660 extent found
b61~bET work
boA—bb66 FWRITE address
bL7 668 Fage buffer adr
L6EF-EO6A current sector
LEB-H60 total sectors found
bb6ED-bEE F8N sought
bOF 670 current sector
671696 work




D08 MEMORY MAF cont.

Drive Descriptor Table
each of the following holds 1 byte per drive
b7 LA valid flags
6LFB-6FE current tracks

HIF-6A2 step rates
6AI-6AG work
6A7-AA sectors/track
FILE INFD. BLOCES (FIB's) FOBD-#7F2 10 entries of

Z1 bytes each

An active FIB exists for each open file.

&HBD-6DE FIEB #1
6EDC-6FA FIB #2
LFBE-719 FIE #32
7168-77%8 FIB #4
7I-TS7 FIB #3
738776 FIE #6
777790 FIB #7
7R6-TH4 FIEB #8
7BS-7D3E FIB #9
704-7F2 FIEB #10

Format of each FIBE:

(first byte=0 if no entry)
+0-7  file name
+8~10 extension

+11 drive (i-4)
+12~14 next read byte
+15 directory flags

+16-18 length of file
+19-20 FSN extent 1

+21-22 LGN extent 1

+23 sectors in extent 1
+24-25 FSN extent 2

+26-27 LGN extent 2

+28 sectors in extent 2
+29 number of dir entry
+30 dir no. of last entry

DISK I/0 BUFFERS #0BOO-$0OBFF

(4 buffers of 296 bytes each)
BRAFHICS FAGES
As DRAGONDOS uses RAM from #0600 to %0BFF, the graphics space
is relocated 1.5k higher in RAM. Note that this does not affect
the normal text screen space which still occupies #0400 to
FOSFF.,
THE DOS ROM

The DRAGONDOS software occupies a single Bk Eprom (type 2764) in
cartridge memory space from #C000 to $DFFF.
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Coog
Co0A
cooc
COOE
Co1o
Cco1z
col4a
Colé
cois
CoiA
coLc

Coz4a
Coze
cozs

ENTRY FOINTS

TO DUB ROUTINES:

Constant "DE"

Branch to DOS initialize routine
Vector to low level I/70 routine

Address of command byte (F00EA)

DOS INDIRECT JUMF TABLE
The following can be used by m/code application programs

FARSE -~ scan / verify file name
SEARCH — Locate or make a FIB
CREATE -~ create a new file, backup old
LENFIL -~ report length of file
CL.OSAL ~ close all files

CLOSELl ~ close 1| file

READ from file

WRITE to file

GETFRE - get free space

DELETE a file

FROTECT or unprotect file

RENAME file

GETDIR get directory entry

READSE read sector to buffer
CLEANUF buffers and copy directory
READ sector to user buffer

WRITE sector from user buffer

ERROR CODES returned in the B register by various routines:
(N.B. all routines that can return an error code end with
a TSTE instruction so a BNE can be used immediately on return).

B
80

NR
Sk
WF
RT
RF

Mot ready

Seel

Write protect
Record type
Record not found
CRC check

L.ost data

Root

Invalid directory
Directory full
Disk full

File spec.
Frotection

Read past end
File not found
File exists
Non-existant file
Too many files open
Farameter
Undefined
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DESCRIFTION OF DOS ROUTINES

FARSE file name (FC0O0B)

This routine validates a name for drive,
The default extension, and the drive no.
if omitted.

On Entry:
X--name
=name length
Y-rdefault extension

On Exit:
name stored in ¥650
drive in $63B
B = error code (O=0K)

SEARCH for a FIB (¥CO0A)

body and extension.
from #60A are added

The FIBs are searched for a matoch with the file name in
¥650. If found, the FIB # is retuned. Else a FIB is created
and the disk is searched for the named file.

On entry:
0650 file name
#¥06GR  drive (1-4)

On exits
: A= FIR #
X=r read pointer
B = error code
FOO=0k

CREATE a new file (COOC)

Any existing file with the same name is renamed as ".BAK". Any

existing ".BAK" file is deleted.
On entry:
A = FIB #

On exits
B = error code

LENFIL — report file length (¥COOE)

This routine can be used to determine the current length of
a file, before using WRITE to extend the file.

On entry:
A = FIR #

On exits
B= error code



DOS ROUTINES cont.
CLOSAL close all files (FCOLO)
This routine closes all files and cleans up the buffers for
one drive.
On entrys:s #ER = Drive# (1-4)

On exits B = srror code

CLOBEL cloge one file (F0012)
On entry: A = FIB #

On exits B = error code

READ from file (#C0O14)

O entrys

A = FIR #

X~ user RAM buffer

Y = No. of bytes to be read
U = file sector #

B = byte # within sector

note: U and B together hold the byte displacement into the
file from which to read data.

On exit: X = No. bytes NOT read (if B = EOF errar)
B = arror code

WRITE to file (£C0O16)

On entry:

FIEB #

souser RAM buffer

- No. of bytes

- File sector #

Byte # within sector

i)

m Wm<CXx>
N

On exity error code

BETFRE report No. of free sectors on drive. (FC018)
On entry: ¥EE = Drive #

ON @xits: X
E

No. free sectors
error code

L

DELETE file ($C0O1A)
On entry: A = FIRK #

On exit: B = error code




DOS ROUTINES cont.
FROTECT on or off (#C010)
This routine handles a Rasic statement FPROTECT ON "file" or
FROTECT OFF "file”. It is not easily used from machine code.
RENAME filename. (FCO1E)
This routine handles a Basic statement RENAME "file'.
Not easily used from machine code.

BETDIR Get directory entry (#C020)

On entry:
FOOER = Drive #
B = entry #

On exite X—» entry (in a buffer)
FOLLF-0670 = LGN
F+0L7F = buffer ptr.

READSE Read sector to DOS buffer (FL022)
A buffer is allocated from the 4-buffer pool. Freference:

(1) sector already in buffer
(2) an empty buffer
(I reallocate the least recently used buffer

On entrys Y = L8N
$ER = Drive #

On exit:
X% buffer info. table entry
U preserved
B = error code

BACKDR Backup directory to the alternate track. ($C024)

Neo calling arguments.

READ a sector to user'’'s buffer. ($COZ6)
WRITE a sector from user’'s buffer ($CO28)

On entrys
FO0ER = Drive #
X—» user Ram buffer
Y = LS8N

On exit: X preserved
E = error code



ENOWN ERRORS IN DRAGON DOS and solutions.

1) The IRE handling routine which determines when to

stop the disk motor spinning, uses Direct addressing mode to
check the IR® lock flag at #O0F6 but does not set up the DF reg.
Hence programs which alter DF or which disable IRD can cause the
disk to continue spinning. One solution is to use a

pre-loader / exec routine to wait for the motor to stop

(by monitoring the contents of location £060%5).

(I« 10 LOAD "mame.BIN"
20 IF FEER(XHO605) > O THEN 20
30 EXEC

2) When re-saving a program to disk, DOS sometimes gives an

FE error, instead of taking the normal backup wp copy etc. This
is due to a coding error in the CREATE routine in the DOS. The
bad coding is a TST instruction at #CF3C:

¥CFIC TST 13,X
which should have been
¥CF3IC TST I, X

hence, for those having facilities for programming 2764
Eproms, the solution is to reprogram the DOS ROM, changing
the byte at ¥CFID from $0OF to #03. :

FROGRAMMING EXAMFLES
1) To list the disk directory on a printer.

This Basic program redirects the ‘character output hook' to refer
to the printer output routine, does a DIR command, and restores
the character output hook.

10 A=FEEK (¥HO16&8) : B=FPEEK (%HO16%)
20 FPORERMO168, 4HBO1 FOKEXHO169 , 4HOF
I0 DIR

40 FOEEXHO168,A: FORELHOL169 B

S0 END

2) This program illustrates the use of the CLOSAL routine from
within a Basic program. Without lines I0 and 40, an NE error
would occur on line S0.

10 SAVE "FROG" , UH6000 , ¥*H&FFF , 0

20 SAVE "FROG" , ¥H6000 , #HEFFF , O

30 FPOKE %HEB,1: REM SET DRIVE #

40 EXEC(256#FEEE (¥HCO10) +FEEK (%HCO11)): REM CLOSAL
S50 FROTECT ON "FROG. BAK"

60 FROTECT ON "FROG.BIN"

70 DIR: END



FROGRAMMING EXAMFLES cont.

I) This Assembly language program demonstrates the typical
use and seguence of calling various DOS routines in a disk
file create/extend application.

* CREATE / EXTEND FILE
*WRITTEN/TESTED USING ‘DSEDREAM’
*

* FAGE

ZERQ VARIABLES

OOER TDRIVE EQU FO0OEER
OOF1 TFIENO EQU #00F1
* MORE DOS VARIAEBLES
0650 DNAME EGQU #0650
(873523 DDRIVE EQU #$065E
% BASIC ROM ROUTINES
BOOE FOLEEY EQU #8006
800C CHROUT EQU $800C
FOES STRING EGU #$F0EZ
*
NAME FCEB /IMABES/
NAMLEN EGU *-NAME
EXT FCR /FRT/
COUNT FCB O
*
Z0O0A T47E @ FSHS D,DF,X,Y,U
2000 B61IE LDA #3730 INITIALIZE DUMMY
200E B72009 STA COUNT DATA GENERATOR
2011 8601 ALO LDA #1
2013 B7063EB S8TA DDRIVE SET DEFAULT DRV
2016 TOBCEY LEAX <NAME,FC X~ FILENAME
2019 T18CEA LEAY <EXT,FC Y- EXTENSION
Ce06 LDE #NAMLEN B=NAME LENGTH
ADFPFCOO8 JBR (#CO0O8) parse
264E BNE ERROR TEST FOR ERROR
ADFFLCOOA JER  (#L00A) search
?7F1 STA TFIBNO SAVE fib #
Cino CMFE #F00 TEST ERROR CODE
2715 BER AZO FILE NON EXISTANT
5D TSTE
2641 ENE ERROR
* FILE ALREADY EXISTS
308DOOSF ARO LEAX *MSG1-1,FC
BDIOES JSR STRING DISFLAY FROMFT
2038 17008C LEBSR GETEEY READ KEYBOARD
20IB B158 CMFA #°X EXTEND 7
203D 270C BER ASO - YEB
203F 8152 CMFA #°'R RECREATE 7
2041 26EE BNE AZO - NO - INVALID
2047 * CREATE / RECREATE FILE
2043 Q6F1 0 LDA TFIENO
2045 ADIFCOOC JER  (FCOOC) create
2049 2627 BNE ERROR
2048 Q6F1 ASO DA TFIBND GET fib #
204D ADIFCOQE JSR (FCOOE) lenfil -~ FIND
2051 * CURRENT LENGTH
2081 261F ENE ERROR
2053 *
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2053
2055
2058
2058
2058
205A
2050
205E
2062
2064
2066
2068
206A
2060
2070
2072
2072
2074
2077
207A
207€
207D
207E
207F
2080

2082 3

2084
2086
2088
2088
208A
2080
208E
20920
2092
2095
20A2
20BRé
20C7
20C7
2007
20CA
20CC
20CE
20CE
20CE
20CE
20D1
20D3
20Dé&
2009
20DE
20DC
20DE
20DF
20F2
20F9

3442
170076

250C
52
P6F 1
ADSFLOL6
260E
20E5
3263
8601
S7ER
ADIFCO10
IEFE

T404
JO8CIE
BDPOES

20E0Q

B840F

BAZO

817%A

2502

8RO7
7E800C
ODS2454352
455804454E
bA46F 72065

BDBOOS

27FB

2004
20CE

TAZO09
2709
308C09
CEGOLA
1CFE

39

1A01

39
4142474445
54555657508

FSHS A,U SAVE FOSN. IN FILE
L.LBSR GETDAT BET SOME DATA
*ASBUME X->*DATA, U= ND. OF BYTES
#CARRY SET IF NO MORE DATA

BCS END

FULS EB,Y RETRIEVE FILE FOSN.
L.DA TFIBNO

JESR (#C0O16&) write

ENE ERROR

BRA AS0
END LEAS 3,8 CLEANUF STACK
ENDZ2 LDA #1

STA TDRIVE

JSR (FCO10) closal

FULS D,DF,X,Y,U,FC

* DISFLAY ERROR MESSAGE

ERROR FSHS E SAVE ERROR CODE
LEAX «<MBGE-1,FPC

JER 8TRING

LbA ,S GET ERR CODE
L.SRA

LERA

LSRA

L.SRA

BSR HEXQOUT 0/F TOF HALF
FULLS A RE~BET CODE
BSR HEXOQUT O/F LOW HALF

BRA END2
* DISFLAY 1 HEX DIGIT
HEXOUT ANDA #$OF
ORA #£30
CMFA #£ZA
BLD DUTCH
ADDA #¥07
OUTCH JMF CHROUT
MS8G1 FCE #0D,/RECREATE OR /
FCEB "EXTEND FILE? (R/X) ",0
MSGE FCR /dos error code %/,0
* WAIT FOR A KEY
* DISFLAY THE FRESSED KEY
GETHEY JSR FOLEEY
BEG GETKEY
BRA OUTCH
GETDAT EQU *
* NODDY ROUTINE TO GENERATE
* DATA FOR TEST FURFOSES
DEC COUNT
BEG GETZ
LEAX «DATA,FC X-*DATA
LDU #26 U = NO.BYTES
ANDCC ##FE
RTS
BGETZ ORCC ##£01 CY SET = END
RTS
DATA FCE /AERCDEFGHIJELMNOFPERS/
FCEB /TUVWXYZ/
* .
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FROGRAMMING EXAMFLES cont.
This BASIC program extends the example given in the
rata' "An Introduction to Dr ndos", to show the use
multiple fields, and record updating and deletion.

3

§ NE

RD LENGTH
NEW FILE"3A:
THEN ¢

40 K
"NUMRER OF

=0 RECORDE" 3 N
&HO = NE L, NRL A 1O

70 L ONFLFROM O3 N

80O Fim "

S0 FOR I=1TON

i 100 FWRITE NEGFROMOI-1) #L+10,FOR Ly REF
: 110 NEXT -
120 INFUT "SURNAME"; SF

+15 IF I:M THEN FRINT"FILE FULL":END

FHEAD Ng,FROM(I-1) *L+10,FOR L RS$,RCE, RAE,REE,RFF,RTH
- " THEN 290

¥ THEN 140

CLB: FRINT"RECORD "y1

FRINT"nane G F
FRINT"address
FRINT"

FRINT"
FRINT"telephone ¥
FRINT INFUT "UFDATE (Y/N/ZD)Y "y A%

THEN CLB: 6GOTO 120
I'HEN 420

.PhINT”hE,UhD "y TEFRINT
FRINT"SURNAME "3 6

P REF="" RTE=""
"CHRISTIAN NAME";L#: IF L4
"ADDRESS LINE 1"3L#:IF L3

.G
"FOSBT CODE"j
"TELEFHONE"

FWRITE N#,FROM(I=1)%L+10,FOR LjRS$;", "sRO$; ", " jRAF;", "
RB$;",";RPS ", "sRT$

BOTO 180

FREAD N#,FROM OfN

CLS: BOTOL2O

INFUT "DELETE - ARE YOU SURE";A#

IF A YrOTHEN 180

FWRITE N&,FROM(I-1) *L+20,FOR Lg" "

CLS: GOTO 120
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