DISK ADDRESSES

As described in the hardware documentation, information is stored
on the disk in 256-byte "blocks". Each diskette consists of 35
concentric "tracks" with 1@ sector positions per track. A block
exists at each sector position. Every block on the disk is
identified by a2 unique "disk address™ - an integer from 8 through
349. For example, the block at track 27, sector 3 has disk
address 273. Track @ 1s the "outermost" track, and track 34 is
the "innermost®™ track.

FILES

The primary DOS function is to permit the creation, deletion and
use of files on disk(s). A file is an integral number of blocks
of data with sequential disk addresses. For example, a
particular file might occupy disk addresses 17 through 95 on a
diskette mounted on unit 2.

The first four blocks on each diskette contain a "file directory"”
which specifies a symbolic name, base address, length and type
information for eacnh file on that diskette. The symbolic name
may be up to 8 characters long, and may include any characters
except blank and comma. The length of a file may be up to 346
blocks. A directorv may contain as many as 64 entries. No two
files in a directory may have the same name, but it is possible
for files of the same name to be in directories of diskettes
mounted simultaneously on separate units in a multi-unit systenm.
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FILE TYPES

One byte in the file directory entry for each file specifies the
"type" of the file. Depending on the specific type, additional
Lytes in the entry may have special meaning. (The detzils of
file directory entries are given in a later sectiomj. Only four
of the 256 possible file types have been assigned to date:

type @ - Default type. All new files are assigned type 8 until
explicitly changed.

type 1 - Machine language program. This file type identifies a
machine language program (object code) that may be
executed directly from the DOS with the GO command.

type 2 - BASIC program. This type of file is used to identify a
BASIC program that can be LOADed or SAVEd from BASIC.

type 3 - BASIC data file. This type of file mav be read and

written by BASIC vrograms for data storage and
retrieval.
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COMMANDS

Instructions are issued to the DOS from the terminal by typing
“commance”. The command format is & 2-letter mneroric followed
Dy any recduired arcuments. Arguments are separated from the
cormand mremonlic and from each other by 2 sincle blank. &
commana must te terminated by 2 carriege return kefore the DOS
takes any action. If a typingo error occurs during typing of a
command, &h at-ciar {¢) wray be tyved to permit re-typing of the
cormand. Also, an underline or left-arrow may he tvoed to erase
the previcusly typed character.

nnen & file name 1S reouired as & comménd argurent, tne disk unit
number {in e multi-unit system) way Le gpecified by immediately

tollowing the file namre with ",1", ",2" or ",3". Gtherwise, urit
1 is assumed Some sample flle nare formats are:
AEC TEST1234,3 BEASIC,1

Commands mav bte typed whenever the prompt charecter (*) zzosars
&t the left mearcin of the terminzl.

LI <optioral unit 4>
This cemmane wlll list the ertire contertq of the directory or
the cickette mounted on the specitied vpit., If nc unit is
specifier, then unit 1 is assured. For each file, its
cyrgolic neme, starting disk &dcérecss, lenath and tyoe will be
printec. Fer type 1 files, the co-addressz will also ke
printea. T0 prematurely terminete & listina, & cortrol-C may
be tvypea.

<file nzre> <length> <opticnal stert eddressy

Thig commena will create 2 new file on the unit indicated by
the file neme., The length arqument specifies the number of
256~kyte btlecks., 1If no starting eddress ies given, then the
tile will start after the “"last™ (inrermost) file currently
allocetec orn the aiskette. Otherwice, the supplied startinc
eacGress will ke used. Thie commend will only create 2 file
Glrectory entry - no accessing of the file itself will be
acne,

[}

cE <tlle rumed

Thig commenc will cgelete en exicsting file directory entrv on
the incdicetec unit, No actual sccessing of the file bkleckes
will ke cone, The DE cormend, in ccnjuncticn with the CR
cormanc, way be used to charge the lercgth of a file omn the
aisk.

CO <optionzl unit >
This corranc ra2y ke used to “compact™ the file space on the
c¢iskette rcunted ¢on the indicated unit, Any unusec dick space
between existing files will be eliminated by roving files
towara track #. The CO ccocmmard mey be used to recleim file
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TY

GO

JF

LE

Sk

CF

CD

space agfter a file 1is deleted or shortened. The €O command

will not work properly if files on the daisk have any overlao
with each other. This command reguires use of the 2.5K RAM

area immedietely following the DOS,

<file name> <file type> <optional co-address>

This command is used f{c chenge the type of the specified file
on the indicated unit. If type 1 is specified, ther the third
argument must be supplied to specify the “"go-address®.

(file name> -

This command is usec to load the specified file into RAM from
the incicated unit and btegin executicn. The GO cormard wey be
used only with type 1 files. The GO commpend will read the
entire f£ile into RAM beginning at the go-address, and then
jump to the co-address. Obtviously, the first byte of the file
must be the entry point of the program.

<hex RAM aldress>

This commend will cause the computer to Jjump to the specified
RAM address. It provides a way of executing pregrams which
exist in the address space of the computer. Do nct confuse
tnis commend with the GO command.

<file name> <hex ERAM address>

<tile name> <hex KAM address>

These commands may be used to load or save & disk file to or
trom RAM. The entire contents of the file will ke read or
written to or from the specifie¢ RAM a2ddress.

<source ftile name> <destination file neme>

This command may be used to copy one file te arother, The twe
files may be on the same or separaste units. The file covy is
performecG only if the destination file is at least as large as
tnhe source file, The file type and the type dependent
information are also copied., This comrand recuires use cf the
2.5K RAM 2rea immediately following the DOS.

{source unit #> <{destination unit #>

This command will copy the entire contents of the diskette
wounted on the specified scurce unit te the diskette mcunted
on the specified cestination unit. The 2.5K of RAM area2
immediately followinc the DO3 are reguired for this commrand.

{aisk address> <hex RAM address> <§ of blocks>

<alsk address> <hex RAM address> <# of blocks>

These commands may be used to read or write a specified unit
directly to or from RAM. The wKk and RD commands should ke
usead with creat care, as typing errors can have catastrophic
effects., The disk address may optionally be followed by *,1",
*,2" or ",3" to indicate a particular unit. Otherwise, unit 1
is e2ssumed. WNote t{hat a method of copying one diskette to
another in a single drive system would ipvolve repeated use of
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CT

the RD and WR commands.

<opticnal unit #$#>

This command should be used to initialize each new diskette tco
be used in the system. The IN commané writes each block onp
the specifie¢ drive with ASCIT blank characters {Z@ hex).
This initializes the directory and also guaerantees that no
"hard ¢isk error” can result from &ccess to an uninitialized
tile block. The IN command takes about 15 secornés. HNeedless
to say, one should make sure that the proper dizkette is
mounted before issuing the IN command. Note that the IN
command, in crder to drive the dicsk at high speed, usges tne
2.5k RAM area immediately following the DOS, Also note that
an initialized diskette does not contain a copy c¢f the DCS,

<opticnal unit 4>

The DT command may be used to test the unit or teo verify the
usability of 2 diskette. This command will cortiruously write
2 chancing pattern anc then read the diskette on the specified
unit. Note that &ll information previously stored on the
diskette will be overwritten, and that a tested diskette must
be initializea before use. If a hard disk error occurs, then
the test will stop and print out the hard disk error messace,
The comﬁanc may be stopped by typina & control-C. Note that
the 2.5 tlock of memcry immediately follewino the DOS will be
used for thlS command,
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DISK SYSTEM START-UP

After power-on, or when it is desired to re-start the disk
system, the 8088 or Z8§ computer must be forced to begin
execution at the PROM bootstrap program starting address (E980
hex in the standard version). The PROM bootstrap program will
read one 256-byte block from unit 1, disk address 4 into RAll at
the DOS starting address (280 hex in the standard version}.
After reading in the block, the bootstrap will branch to the BOS3
starting- address. The program in the first block of the DOS will
proceed to read in the nine blocks from disk addresses 5 through
13. Then the DOS will print the prompt character (*) and awalt a
command from the terminal.

Once the DOS has been started, it is no longer necessary to leave
the diskette in unit 1. The DOS is fully resident ia RAM, and
makes no disk accesses unless asked to do so. Furthermore, the
DOS does not maintain any copies of the diskette file directory
in RAM between commands. Thus it is possible, for examnle, to
obtain listings of the file directories of several diskettes by
inserting them one at a time and then issuing the LI command.
Also, it is possible to copy one diskette to another in a siagle
drive system by repeatedly exchanging dikettes and daing the
appropriate sequence of RD and WR commands or LF and SF commands,
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PERSONALIZING YOUR VERSION OF THE DOS

The following procedure must be followed the first time you
operate the DOS after installing it in your computer system.
Read this entire section before starting the procedure. After
you have followed this procedure, the DOS will communicate
directly with your terminal immediately after disk system start-
up.

The DOS is designed to be able to interface to any conceivabla
terminal I/0 conventions. There are four routines usged by the
DOS: character input (CIN), character output (COUT), control-C
detect (CONTC), and terminal initialization (TINIT). 1In the DOS
which you receive with your MICRO DISK SYSTEM, each of these
routines is merely a jump to self loov. 'The location of these
routines is shown in Appendix 1. fThus, when you first perform a
disk system start-up segquence, the DOS will be stuck in a branch
to self loop at TINIT.

At this point, remove the pre-recorded diskette and insert the
second disketts supplied. HNWow stop the comduter and enter your
own terminal 1/0 subroutines in the last 256 bytes of the DOS
(from 2906 hex through 29FF hex in the standard version),
carefully following the interfacing rules described in Appendix
1. (There is a sample set of 1/0 routines in Appendix 3.) Next,
patch the four JMP intructions to.contain the addresses of vour
routines,

Now, force your computer to branch to TINIT. (It is imovortant
that during the entering of your I/0 routines, you do not change
the computer stack vointer.} The terminal should print out an
asterisk (*) and the DOS should be awaiting a command.

ge sure the second diskette, and not the pre-recorded diskette is
properly inserted in unit 1. ©Now, initialize the second diskette
with the IN command.

*IN 1

Next create a file with the name DOS. This will discourage vour
later allocating a file on top of the disk space that will hold
the DOS.

*CR BOS,1 14

Now write out the DOS from RAM (2800 hex in the standard version)

to disk unit 1.
*SF DOS 28809
You should now be able to start your personalized version of the

DCS by branching to the PROM bootstrap start address (E90Q hex in
the standard version).
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PERSGNALIZING YCUR VERSION OF BASIC

when you have successfully created ycur personal version of the
DCS on the second diskette, vou may vroce=2d to creating vour
perscnal version of BASIC on the second diskette. First, insert
the pre-recordes ¢iskette in unit 1, and read BASIC into RAM at
the location where it is intendea to ke run ‘7AGY hex in the
standard version}). RASIC recuires ot least 18K of Ra#,

*LEF BASIC 2a0€ -

icw remove the pre-recorded diskette z2nd 1nsert the secord
diskette. Create an entry in the file directory for 2A5IC, set
the tvpe and set the co-azddress:

*CR BASIC 45
*TY BASIC 1 2380

The recion in RAM where BASIC zllocstes user BASIC programe &nd
Geta 1s set up in the RASIC iInitislization sequence {see Appencix
2). No rmodification 15 necessary 1If you use & standard version
and are using 16X of memory beginning a2t Zuwe hzx. TIf jyou have @
non-stancéarc version of BASIC or vou wish to chance tne region
where BASIC zllocates vrogrems and cete, then vou wust mcdify the
aporopriate Lal inctructions in the FASIC sofiwere. If vou
aecide Lo make such modifications, gtop your cowputar at this
noint and weke the appropriate mocilficaticns to the copy of BASIC
now In RAlM. Then re-~start the DOS Ly brarchirg te the bkootstrao
zacress. Whether or not vou mzde tne aheve medification, now

——

write GASIC out onrto the second diskette:
*Sr BASIC 2A00

it should now be possible to start BASIC by typing
*GC BASIC

The I/0 recuirements ot EASIC are héndled by callina the DOS
terminal I/C routires,
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DISK ERRORS

Every disk operation is tried 18 times by the DOS before
reporting failure. After the 18 tries, the disk address is
orinted followed by the message "HD?", and the DOS will await
further commands. For example.

1 234HD?
*

informs of a disk error on unit 1, at track 23, sector 4.

A disk error can result from attempting to use an improperly
inserted diskette (e.g., forgetting to close the drive latch) or
from attempting to read uninitialized or improperly written data.

It is possible to specify to the DOS that after every write
operation periormed, an attempt be made to verify the written
data against the data in KAM., This modification will result in
slower operation, and most users should find that 1t is not
needed. To¢ make the modification, load a copy of the DOS into
high RAM, change the RWCHK byte from 0 to 1 (see, Appendix 1) .
then write the updated copy of the DOS to diskette.
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FILE DIRECTORY STRUCTURE

This section gives a detailed description of the format of
entries in the file directory on a diskette. The file directory
occupies disk addresses 08 thougn 3, with each of these four
blocks holding sixteen l6-byte entries, The symbolic name of the
entry is the first 8 bytes of an entry. An empty entry is an
entry with 8 blanks (28 hex}. Following the sywmtolic name in an
entry, the disk address (2 bytes), the file size {(two bytes) and
the type (1 byte)} follow. The last three bytes of an entry are
type dependent. In particular, for a type 1 file {GDO file}, the
two bytes following the type byte contain the go-address, and for
a type 2 file (BASIC program) the byte following the type byte
specifies how many blocks of the file actually contain valid
data. '

file directory entry:

bytes 8-7 symbolic name of entry
bytes 8-9 disk address

bytes 19-11 number of blocks in file
byte 12 file type

bytes 13-15 type-devendent information
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DOS LIBRARY ROUTINES

This section describes how user machine language software may
interface to the DOS for the accessing of disk files.

Appendix 1 shows the entry points for each of the routines to be
described here. The exact interfacing requirements are described
in the appendix. The DOS uses the stack pointer existent at call
time, and some of the DOS library routines may reguire as much &s
3¢ bytes of stack storage.  Note theat the DOS may be re-entered
without using the bootstrap PROM. Now follows a discussion of
each librarv routine.

DLOOK :

This routine searches for a specified file name in the
directory of the indicated disk unit. If the specified nawme
begins with a blank, then an "empty® file directory entry is
looked up. On failure, HL is set to the value of the first
free disk address on the indicated unit following the last
file on the diskette.

On success, HL contains a pointer into 2 buffer in DOS RAM

that has a copv of the sought entry. The pointer addresses
the first byte following the symbolic name 1i.e., byte 8).

Also, on return, the ACC specifies the disk unit which was

determined from the name passed as argument.

DWRIT
This routine is used to write back to diskette =n updated
file directory entry which was previously found using DLOCK.
No disk activity may occur between the DLOOK and the DWRIT
call.

DCOM
This routine may be used to issue an arbitrary disk read or
write command. On a read request, DCOM will try 10 times
for a successful read before giving up and branchina to
BDERR. DCOM will fail return if the supplied arguments are
out of bounde. However, great care should be used before
calling DCOM with incorrect arguments.

DOS This is an entry point to the DOS command processer. It can
be used to return control to a loaded DOS without requiring
a PROM bootstrap load.

HEERR
HDERR branches to DOS code that prints an error message and
then enters the DOS command processor. HDERR ig kranched to
within the DOS whenever a read attempt is impossible to
successtully complete after 19 retries. If your software
wishes to retain control in the event of a hard disk error,
your software should modify the address of the HDERR JMP
instruction ‘e.,g., LXI H,ADDR; SHLD BDERR+1). The stack
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ceptn at the time ¢f a brench to HDERR from within the DROCS
is indeterminste. [Note: Softwsre for dealirc with hard
disk errors is notoriously difficult., It is sugcested that
Gue to the expected lew freauency of hard cdick errors, for
most applications the existing HDERR oction will Dbe
sutticient. Harc cisk errors will result priparily from
cerelecs uze {e.c. forgettino to iritialize 2 diszkestte, or

- from removina & diskette while writinc is ip progress),
Haré disk errors can also result frorm power failure curing
writiny, or from a hardware system failure.]

—
Lis
Lt

1

This routine will list the file directory of the specified
drive. The listing fermat will be eractly the same s the
listincg forwat oitained with the DOS LI commpard,

ile usging the akove

Ncte: The procedure for creeting & ne
Firsg ce DLOOK to search for

routines wculd be the following: Fir

the desired new name - if CLCOK succe then a file of that pame
areacy exists and snould not ke created. On fallure, HL will have
the aisk zadress which should be used as the starting acdrese of
the new files. Mext, use DLOOK to fird ar emoty directory entry
by locking up a blank neme. If this call to DLOOK fails, ther
oo icectory tzils. On vuccess, use the dointer in HL to covy
Ae new file neme into the directory entry, atd copy 1o e digk
¢éress enG lencth and type informeticn, Finolly, cell DWRIT to
ooy sue new &irectory entry back to the Gisk.

n < Fn

fit ¢t
Oy

H

l

¢
¥
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Appercix 1: DCS I/0 Routines and Entry Points

1000
gaoe
3000
2000
2009
240D
203D
20¢D0
29¢D
209D
2000
2000
289D
2019
2914
2913
2919
2318
2914
2913
2013
2913
2913
2913
2815
2916
20156
2316
2916
2916
2916
2015
2016
2319

C30D209

C31029

C31329

C3l620

15

*
*NORTH STAR DISK OPERATING SYSTEM

*
IRG 20094 STANDARD VERSION ORIGIN VALUE
Ds 13 - THESE CELLS ARE RESERVED

*

*

*THIS IS5 THE CHARACTER OUTPUT ROUTINE

*THE CHARACTER TO 3E OUTPUT MUST BE IN THE 8 REGISTER.
*107ICE HUMBER MAY RE SUPPLIED IN ACC, IF DESIRED.

*JN RETURN THE CHARACTER MUST ALSO BE IN THE ACC.

*N3 OTHER REGISTERS #AY B3E MODIFIED.

cour Joe CQUT YOUR ROQUTINE MUST DU A RET

*

*7EIS IS THE CHARACTER InWPUT ROUTINE.

*DEVICE NUMBER MAY BE SUPPLIED IN ACC, If OESIRED.
*#Pdg 7-SIT ASCII CODE MUST B8E RETURNED IN THE ACC.

*NO OTHER REGI3TERS MAY BE MODIFIED

CIn JMpP CIN YOUR ROUTINE MUST DO A RET

*

*THIS IS THE TERMINAL INITIALIZATION ROUTINE

*ALL REGISTERS MAY BE USED.

*If NOT NEEDED, MERELY PATCH IN A RET.

TINIT JMP TINIT

*

*THIS ROUTINE DETECTS A CONTROL-C

*1F 7 IS SET ON RETURN, THAT MEANS A CONTROL-C WAS TYPLD.
*OTHERWISE, IF NO CBARACTER WAS TYPED OR A CHARACTER OTHER
* THAN CONTROL-C WAS TYPED, 2 MUST NOT 8E SET.

*CONTC SHOULD RETURN IMMEDIATELY IF NO CdAR WAS TYPED,
* NOT WAIT FOR A CHARACTER AND THEN RETURN.

*ALL REGISTERS MAY 3E USED.

CONTC Jpp CONTC

* N
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2419
2d13
2819
2319
2412
291¢
291C¢
2812
281C
2318
2431C
231C
241
291F
2917
201°F
23170
2322
2922
2522
23522
2022
2322
2922
2325
2325
2425
2325
2323
2023
2323
2423
2928
2923
2923
2323
2222
2922

C3044d0

C30099

C30809 -

C39909

C3v9439

C384d09

h Rt

=]

et

*D35 LIBRARY ROUTINE ENTRY POINTS

*
*THIS ADDRESZ IS BRANCHED IO ON HARD TISK ZRRORS
dDERR JMP 9 @ IS NOT THE REAL ADDRESS

*

*THIS IS THE FILE DIRECTORY LOOKUP ROUTINE

*ACC MUST CONTAIN THE DEFAULT UNIT SNUMBER (NORMALLY 1)
*HL=POINTER TO FILE HAME IN RAM,

*FOLLOWED 8Y EITHER A SLANK UR CARRIAGE RETURN.
*PAILURE IFf CARRY SEr. ON FPALILURE, HL=FIRST fREE DI3K ADDRESS
*JN 3UCCESS, ACC=THE DISK UNILT INDICATED, AND HL HAS A POINTER
*13 THE EIGHTH 8YTE OF A COPY JOF THE EJATRY IN DO5 RAM
DLOOK Jup @ g IS5 NOYT THE REAL ABCIESS

*

*THIS ROUTINE WILL WRITE A DIRECTORY ENTRY BACK TO DISK
*NJ ARGS ARE NEEDED. MUST FOLLOW DLOOK.

DWRIT JMP 0 g Is NOT THE REAL ADDRESS

*

*TidIs ROUTINE MAY 3E USED TO IS5UE A DISK COMMAND
*ACC=NUMBER OFf BLJICKS

*3=COMMAND {J=WRITE, 1=R£AD, 2=VERIFY), C=UNIT NUMBER
*DE=SIARTING RAM ADDRESS, HL=STARTING DISK ADDRESS
*RETURN #I'fH CARRY SET MEANS ARGUMENTS wERE ILLEGAL
ocoM  JgMP 9 0 -I5 NOT THE REAL ADDRESS

*

*PHIS ROUTINE #MAY Bb USED TO LIST A FILE DIRECTURY
*ACC=DISK UNIT

LIST JMP @ g Is nNoDT THE REAL ADDRESS

*

*HIS ADDRESS IS AN ENTRY POINT TO THE LOADED DOS
DO3 JMP ¥ § IS NOT THE REAL ADDRESS
k

*THIS3 NEXT BYTE IS A FLAG USED 3Y DOS.

*IF 9, THEN READ-AFTER-WRITE CHECK IS MOT DONE,
*IF 1, THEN READ-AFIER-wRITE CHELCR IS DONE.
RACHK DB ¢

*

*
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Appendix 2: BASIC Entry Points

aerg
yooo
voae
cCog
2APD2
2A08
2281
2Ap4
2A05
2898
2AGB
2ABE

i7

AF

C3852A
216060
11FFSF
C30200

*

*

ORG
*
EPD YERA
JMP
EP] STC
EP11 LXI
LXI
Jip

ZADUH

A
EP11

H,ENDBAS
D,5FFFRH
START

*NORTH STAR BASIC, VERSIOKN 6

STANDARD VERSICON ORIGIN
INITIALIZATION ENTRY POINT

CONTINUE ENTRY POINT

FIRST CELL OF PROGRAiN REGION
LAST CELL OF CONTIGUOUS MEMORY
ENDBAS AND START ARE NOT REALLY 0

North Star Disk Operating System



Appendix 3: Sample I/0 Routinesg

$R529%% *

2000 * -

g oa9 *SAMPLE I/0 ROUTINES FOR PERSONALIZING LCCS

0a0o *

L0069 ORG 290@H

2940

2900 STAT EQU @ . FOR T'HIS EXAMPLE, ASSUME I/0 STATUS PORT IS €
2500 IBIT £QU 1 ASSUME BIT 0 IS KEYBOARD STATUS BIT
2940 OBRIT EQU 2 ASSUME BIT 1 IS QUTPUT STATUS BIT
29u8@ DATA EQU 1 ASSUME DATA IN AND OUT BORT IS 1
2900

2908 _

2909 LBOY CHIN IN STAT GET KEYBOARD INPUT STATUS

2992z E64l ANI IBIT TEST FOR INPUT STATUS READY

2994 CAYB29 JZ CHIN LCOP IF NOT READY

2907 DBY1 IN DATA READ THE CHARACTER

2909 E67F ANI 7FH MASK DOWN TO 7-BIT ASCII

2998 (9 : RET

29¢cC :

296C DBSO CHCUT IN STAT GET OUTPUT STATUS

290FE E692 ANI OBIT MASK DOWN TO QUTPUT STATUS BIT

2910 CapdCz9 Jz cHouT LOOP IF NOT READY FOR OUTPUT

2913 78 MOV A,B . COPY THE CHARACTER TO ACC

2914 D3gl QUT DATA

2916 C9 RET NOTE THAT CHAR IS NOW IN ACC TOO
2917 : '

2917 C9 INIT RET TINIT NOT NEEDED IN MANY SYSTEMS
2918

2918 DBO@ CCONT IN STAT GET STATUS BYTE

291A E601 ANI IBIT SELECT XEYBOARD STATUS BIT

291C EE®1 XRI IBIT SET Z FLAG FALSE IF NC IaBUT

291E €9 ~ RNZ RETURN IMMEDIATELY IF NO CHAR TYPED
Zz91F DBO1 ' IN DATA GET THE TYPED CHAR

2921 EG7F ANI 7FH " MASK DOWN TO 7-BIT ASCII

2923 FEB3 CPI 3 SET Z IF CONTROL-C, ELSE CLEAR 2
2925 C9 RET

2926 *

2926 *AFTER ENTERING THESE RCUTINES, PATCH THE CORRECT ADDRESSES
2926 * IN THE DOS JMP INSTRUCTIONS TO THESE ROUTINES.

2926 *
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100
110
120
138
140
156
160
170
175
180
190
2986
219
220
239
240
250

199
110
115
120
130
149
150
155
160
174
175
18@
198
200
218
220
2360
240

19

Appendix: SAMPLE PROGRAMS

REM A NUMERIC SORT PROGRAM

REM

DIM A(1S)

PRINT "INPUT FIFTEEN VALUES, ONE VALUE PER LINE"

FOR J=1 TO 15

INPUT A(J)

NEXT )

REM DO EXCHANGE SORT UNTIL ALL IN ORDER

F=8 \ REM THIS FLAG USED TO SIGNAL WHETHER ARRAY IN ORDER YET
FOR J=2 TO 15

IF A(J-1)<=A(J) THEN 2240

T=A(J)\ A(J)=A(J-1)\ A(J-1)=T\ REM EXCHANGE A(J) AND A(J-1)
F=1\ REM SET FLAG

NEXT

IF F=1 THEN 175\ REM LOOP IF EXCHANGES HAPPENED

PRINT "SORTED ARRAY: ",

FOR J=1 TO 15\ PRINT A(J).,\ NEXT

REM CHARACTER SORT

REM EXAMPLE USING STRINGS AND FUNCTION

DIM A$(72)

INPUT "TYPE A STRING OF CHARACTERS: " ,AS$

IF LEN(A$)=0 THEN 120

IF FNA(LEN(AS$))=1 THEN 148\ REM CALL FNA UNTIL IT RETURNS ZERQ VALUE
PRINT "SORTED ARRAY: ",AS

END

DEF FNA(N)\ REM CHARACTER SORT

REM RETURN @ IF A§ SORTED, ELSE RETURN 1

F=0

FOR J=2 TO N

IF AS(J-1,J-1)<=A$(J,J) THEN 220

T$TA$(J-J)\ A$(J3,J)=AS(J-1,J-1)\ A$(J~-1,J~-1)=T$
F=

NEXT

RETURN F

FNEND
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