TurboDOS/ PC
MANUAL

lnterGontmental

Micro



Guide to

TurboDCS/PC 1.0

Farch 1652

Copvright 1985




Guide to
| TurboDOS/PC 1.0

March 1985

Copyright 19&5
Software 2000, Inc.
1127 hetrick Avenue

Arroyo Grande, CA4 93420
UIS.AI

All rights reserved.

TurboDCS— iz & registered trademzrk of B¢

W

e
2oL s

no.



Guide to
TurboDOS/PC 1.0

KCTICES

Copyright 1985 by Software 200C, Inc.

A1l rignhts reserved.

Copyright Notice

Copyright 1985 by Software 200G, Inc. All
rights reserved. ©No part of this publication
ney be reproduced, transmitted, transcribec,
stored in a retrieval system, or translated
into any language or computer language, 1in
ary form or bty any means, electrornice, mecha-
nical, magnetic, cptical, chemical, manual or
otherwise, withcut the prior written permis-
sion of Software 20600, Inc., 1127 LEetrick
Avenue, Arroye Grande, Califorriaz ©%420,
.34,

Trademark kotice

TurboDCS is a registered traderars of Soft-
ware 2000, Inc., anc hez been registerecd in
tre United States anc irn most mslicor countries
of the free world.

IBN is & tredemark of Internationsl Business
llachines Corporation.

Disclaimer

Software 200C, Inc., makes no representetions
or warranties with respect to the contents ¢f
this publication, and specifically disclaims
any implied warranties of merchantability or
fitness for any particular purpose. ELoftware
2000, Inc., shall under no circurstances he
liatle for conseguential demages or releted
exrenses, even if it has been nctified of the
possibility of such darages.

Software 2000, Inc., reserves the rmight to
revisgse this publication fromn tire to tire
without obtligation to notify any person of
such revigion.

ot
2
[&]
3
W
i
9]
s
Ve
r
T




Guide to
TurboDOS/PC 1.0

ABOUT THIS GUIDE

Copyright 1985 by Software 2000, Inc.

All rights reserved.

ABOUT THIS GUIDE

Purpose

We've designed this Guide tc rprovide thre
information you need to use TurboDOS/FC.
This document tells you what TurboD0S/PC
does, how to load it into your coroputer, and
now tc use its variocus facilities. It de-
scribes the various TurbeDOS/PFC commands. It
explains the use of the TurbolCS/PC prograr
interface, and discusses various licitations.
Finaily, it gives details about hew tc imple-
ment the network drivers reguired to install
TurboDOS/PC on a new hardware configuration.

Organization

Thig guide is orgenized intc four sections,
The first section explains some of the funda-
mentals: what Turbob(S/PC is, what it dces,
how to start it running, and how tc use its
tesic facilities. Tre seccng section de-
gceribes the various TurbeDOS/PC corpands in
detzazil. Eoth are of interest to all users.

The third section is intended for assembly-
language programmers writing application pro-
grams, and explains the TurboDCS/FC prograrn
interface in deteil. The fourth section is
intended for CEFs and other imrplementors, and
rrovides informaticn about how to implerent
hardware-dependent network drivers anc boct-
strap ROMs.

Assumptions

In writing this guide, we've assumed that ycu
are thoroughly familiar with the use of the
-DCS8 or PC-DOS operating system provided
with your computer. The last twe secticrs
(prograr interface and driver inplecentatic:.,
£1SC asSsume you are an experlenced assenbtly-
larguage ;“og”arzer with in-ceptr familiar:
witnh the Turbellf creratirng €ysieLl
hes bteern no atterpt to acuplicszte
covered in the K Eb: cr Turtclili me

[#H]
oty
[43)
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USER'S GUIDE

In this secticn, you will learn everything
you need to know to start using TurboD0Z/rl:
what it is, what it does, how to start 1t
running, how to use its basic facilities, anha
what to do in case of errgrs.

Overview of
TurboD0OS/PC

TurboD0S/PC is a2 software product that inter-
faces ME-DCS machines with a Turbcel(8 net-
work, It runs on an 1BN Personal Conputer or
ary other 8C86-Ffamily ricrcconputer gystern
that uses MNS-DUE or PC-DOZ. Turtells/rC
eilows your PC to become & Turtoi{I networe
client, and to access the resources c¢f Turto-

DCS file and print servers in the network.

Yocur PC continues to operate normally under
control of its native MB-DOS operating systern
with full access to its local disks and other
reripherel devices. The only effect of the
netwoTk connection provided by TurbolUZ/FC is
tnat the PC has access toe more disks and
printers than befcore.

Rermote Disks

For example, your PC might have two local
disk drives that you access as A: and b:.
Cnce TurboDCS/PC has been loaded, you will
also be able to access sdaitiornal cdisks C:
D:, etc. These will actually reler 10 rencle
disk drives attached tc one or nore Turcorll
file servers. However, you can use them just
zs if they were extra local disk drives.

-

411 the usual file- and directcry—cviented
conrands of MS-DCS (like uu Y, D:L, RZL, D;h,
CHDI®, MKDIR, REDIR, etc.) work exactly tne
same with rerote disks as with local ones.
F2-008 aprplicaticrn progrars, overlaye &no
dete files nay te co;lecto gnc executec I'r
rercte diske f{except for racxagss Thnet u
cepy-protection scheres to prevent ;
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FEermote Printing

Similarly, TurboDCS/PC allows you to route
printed output either to the local printer
attached to your PC ¢r to remote printers
attached to TurboDOS print servers. A new
command named PRINT (part of TurboD0S/FC)
lets you control where print output should be
routed. The sanme comkand lets you specify
whether you want your remote printing to be
"direct" or "spooled'.

In direct printing, your print cutput is sent
directly to the selected remcte printer anc
rrintec immediately. In spooled printing,
however, your print output is first saved in
g print file ¢n a rermote disk, then printed
efterwards as & background activity. BSroolea
rrinting frees your PO tc work on another
tesk without having to wait for the printing
to finish. It alsc rmakes it possible for
rany users to shere one prirnter without
interfering with one another,

IFostly Invisibtle

As you can see, there's not a great ceal to
learn gbout using TurboDOS/PC. For the most
pert, it 1s an invisible extension to the
native NS-DO0S operating system that comes
with your PC. It makes ycur FC act as 1f 1t
hed rore disks and more printers (elthough
these devices really belong to otner machines
in the network). There are & few new con-
rands to learn (like PRINT, but you probably
won't need to use them very often. MNostly,
you can ignore TurboDCS/PC and just enjoy tre
added disks and printers at your aisposal!

Hardware Required

TurbceDCE/PC works with an IEN Personszl Cor
ter or any otner machine that uses hi-L
Your FC must bte eguipres witrn & eguit
rign-sreed network port (usually &l &cC

k cce
tosrd! that connects to the TurroolLld networi,

1-c
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Getting Started

In most cases, you should load TurboDC8/PC
right after NMS-DCS beoots urp. TurboDOS/PC
coneiste of several MS-DOS transient programes
{.COF files)., ZTach program can be installed
simply by tyring i1ts name zs an NS-DCE
corrand, Which ones you should instell
derends on the KMBS-LCE version you are using:

Name | Descriptiorn

!
|
I
t
i
i

JRBCPCH TurboDCZ/PC for NMS-LCE or 20—
LCS version 1.xx conly.

. TUREBOPCZ Turbeol03/PC for KS-LOUS or PCO-
| DS versions 2.xx or %.0x.
i

execution of prograws Iron
remcte disks, needed only with
V3-DCE or PC-DOS version 3.0x%.

. TUREBCERCE Ldditional progran tc perrit
|
|

-3
c
P](
s
<
law
"
b

LdGitional progran reguirsa
for remcte printing with al
versicns of KS8-DCE or PC-D

1
o |
e |

G

i
|
|
b

In the examples on the following page {and
throughout the remainder of this docurent’,
underlines zre uged tc indicate the iterc you
need to key in. The rest is displayed bty the
computer,
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KNS-DOE 1.xx Startup | L
 The IBNK Personal Computer DOS |
! Version 1.xx {(C)Copyright IBK Corp. 19xx |
i A>TUREBUPCT
| TurboDUS/PC 1.0x {(#)
. Copyright 1885, Software 2000, Inc.

ME-DCE 3.0x Stertur

Local drives: A=E
Remote drives: C-F
Eemote printers: A-E
Femote gueues: A-P
A>TUREOPRL

A

The IBN Fersonal Computer DCE

Version 2.xx {CjCopyright Izl Cori. 19xx
A>TURBOPCZ

TurboDOS/PC 1.0x (#)

Copyright 1885, Software 20CC, Inc.
Locagl drives: A=E

Kexote drives: C-F

Kemote printers: A--

Fkemote gueues: A-P

A>TURBOPRE

A

The 1BF Perscnal Computer L(S

Version %.0x (C)Cocpyright IEL Corp. 1Gx»

A>TUREQPCZ

TurboDOS/PC 1.0x (#)
Copyright 1985, Software 2000, Irnc
Local drivesg: A-E
Ferote drives: C-F
Fermote printers: A-F
Fercte gueues: A=-F

LN IR AT
L>TUEREEOPCH
PN TFTI TR
LA oURZ Orms
ettt L AL
A2
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Automztic Startup

You can arrange for TurboDOS/FC tc be loadec
automatically each time you boct up your PC.
This method is strongly recommended. Tor
autcmatic startup, you must create & file
nared AUTOEXEC.BAT containing the appropriate
TurtoD0S/PC corrands. {(See your VNE-LTZ cr
FC-DOS manual for details of how to co this.
Lock under "Batch Processing".)

Startup Errors

If an error cccurs during the startup rhase,
Turbob0S/PC will cistlzy one of tre following
error messages after 1ts copyright notice:

Alrezdy installed
You &re trying to instal
twice., Your seconc alteng

T o o ST
furbolCZ/ELC

1 m
il
ie lgrcrec,

]

1

-
"

Insufficent memory
Trhere is rnet encugh merwory to accorod
TurboDOS/PC.

te

&Y

{filensme> nct present
The network driver file <filenzrce> It
nct present.

{filenasme> load error

The network driver file <(filename
located but could not be regd suc
fully.

In each case, TurbolCS/PC is not instelled.
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Drives and Files

Turbol0S/PC expands the disk capacity of your
PC by giving you access to recote drives
belonging to TurbolOS file servers attached
tc your network.

Lrive Letters

ir order to enable yocu to access the varicus
disk drives attached to your PC, KE-DOS
asgigns a unigue letter to each drive. Thus,
"L£:" denotes the first drive on your system,
"E:" denctes the second drive, and £o Oon.
The numeer ¢of local disk drives varies frox
racrhine to nachine, and may ever. be zerc (for
a diskless workstation). FNost cormmonly, PCs
are eqguipped with twe local disk arives
either twe flexitle disk drives or one fixed
an¢ cne flexitle,.

Using TurboDCS/PC, drive letters beyond the
last lccal drive are used to denote renote
crives belonging tc Turbol(CS file servers.
Up to 16 remote drives may be accessible.
The actual number of remote drives and the
specific assignment of drive letters depends
¥our particular network configuration.

Note that the early drive letters {(starting
with "A:") are reserved for local aGrives, ana
the later letters are used for remcte arives.
I1f this proves inconvenient, TurtolU:=/FC
rrevides g REASSIGL command that lets you
change the drive letter assignments around.
For example:

A>REASSIGH 4=D D=4 !

.

Ternporarily switcnes the letters assignec to
: I3 : et
:

c~ives ALt and L:. (Cesing REAGZIGH carn g
ratrer confusing, however, 8¢ we 2on't recorL-
Cernd it unless you nave & Coppéelling reascr.

(AN
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Herote Drives You can use remote drives to do just atbtout
vs., Local Drives anything that 1s allowed on local drives.

All of the usuel file- anc directory-oriented
MS-DOS commands work equally well on locsil
and remote drives. However, there azre g few
differences:

1. Physical disk operations that bypass the
M5-D0S file system are not allowed on
remote drives., Don't try to use conm-
mands like CHKDSK, DISKCONE, DISHCCFY or
FOKFAT on remcte drives, I1f vou do, you
will get an error message llke "invalid
drive specificaticn” (no harn will be
done) .

2. Files on remote drives are nct "starcpeg”
with the date and time of creation. If
vyou use the DIR command to lock at the
directory of & remote drive, ycocu will
see that the date and time fields ¢ the
directory display will be blank.

N

Files on remote drives may be shared by
other ME-D0OS and TurboblCS computers
connected to your network. This can be
a great advantage because common pro-
grams &n¢ cata may be accessed several
users at the sarme tirce. OUn the otner
hand, yoursay wish to xeep private files
on your local drives tc¢ prevent cothers
fror accessing them.
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Sub=Directories

Starting with version 2.00, MS-DCS ellows you
to segregate the files on a disk into several
"sub-directories". Thies allows grouping of
files by owner, application, or other con-
venient category. ZEach such sub-directory is
idertified by a "pathname". {See your MNI-DCE
menual for more details.)

TurbeDOS has & similar mechaniso whereby disk
files ray be segregated intc 32 different
sub=-Cdirectories identified by "user numbers”
frow C to 31, In order to allow Me-D05 users
to access renote drives belonging to TurbolCE
file servers, TurbolD0OS/PC maintains & mapping
Letween each N2-DOS sub-directory rpathname
end¢ the cerresponding TurbolUS user nunber.

One particular user number {commonly, zero)
corresponds to the MS3-DOS root directory.
Fer NM8~-D(CS version 1.xx (which dces rot
support sub-directories), this is the only
user nurter that may be accessed., For MES-DUZ
versicn £.00 and teoynd, however, the remairn-
ing %1 user nurbers may be marpped into any
desired tree of KS-D0OS sub-directories.

The usual MS-D0S commands MEDIR and RKDIE are
used to creaste and delete sub-directorieg crn
renote drives. For example:

|

|

i A>NKDIR D:FRANCIS i
{ ADVEDIR D:PRANCIS\INVEST i
i A>MEDIR D:TRALCIS\GAFEZS

; |

creaetes three new sub-directories on remcte
drive D:. XNormally, each newly-created sul-
directory 1Is autcratically assignez vy Turto-

CE/PC to the next avagilable user nunter,
Yeu con't need o be congerned 2LCul user
nurntergs urless ycou need to accese the sanrce
Tiles from 2 Turbtel(3 rpachine.

(r
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sub-Directories Heowever, it is possible for you to explicitly
(Continued) assign a sub-directory to a particuiar user

number. To do this, you must prefix the sub-
directory name in the MKLIR command by "nnz',
A couple of examples should make this clear:

A>MKDIR D:FRANCIS\QFUSERKINE
ADNEDIE D:20#TWERTY

|

I

|

|

i

I |

ILct more than one sub-directory may be
assigned to a particular user nurber corn a
remote 4rive.

™
Py

Disk Changes If eny remote drives 1n your nhetwerd are
floppy disks or other removable mecdia, you
mnust take special care before removing cor
changing them. First, you shoulc check to
rake sure that no other user is ucing the
disk you want to change. Then use tne CHAKGE
cormand to let the file-server know you want
to change disks:

EKemote

1 |
| |
. A>CHANGE |
i  Enter drive{s) to be changed: [I: ;
I
|
|

Change drive{s) DEF |
Enter <CR> when change complete

' i

Wait until the CHANGE ccmmand tells you it's
okay to change the disks (as etove). Then
recove and replace diskes as reguired. Final-
ly, press RETURN to advise you are Gone witn
the change. Rerember, never rencve a Tenote
disk without first ertering = CHALGZ COLLanc,

[

Since ycur local disk drives are not ghare
trhese preceutrticons do not &jr-y te tre
Ton't use CEARGL whern chenging lccei cleds,

H
T
L. »
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Disk Zrrors

If you hear a "beep" and see a diagnostic
ressage on your consgole such as:

Kead Error, Drive D, ?rack 0, Sector 2
(Retry, Ignore, Abort)

1
|
b
|
|

\Fetry, Ignore, Abort)

|
!
1
1
! i
i

| Write Error, Drive ¥, Track 5, Sector 16 |
| :
E {

it meens that the file-server coula not read
or write the specified disx sector even
efter & number ¢f retries. When you see such
& mesegage, you Lust choose one ¢f three
recovery coptions {(Retry, Igncre, ibcort,) by
reying the letter kK, I, or 4.

If you key R (retry), TurbolCS/PFC will try
the read or write orperation several nore
times. If it is still unsuccessfui, you will
get another npessage.

If you key I (igrore), processing will con-
tinue as if the error had nct occurred. This
option is not reccrmended in nxcst situations
because it causes processing of invalic data
anc Lay lezsd to other errors,

If you key A (abtcrt), TurboDUS/FC tercinates
trie progran ycu were running wher. the error
cccurred,

NOTE:r 1T you use REASSIGH to re-zcsign drive
letters, the drive letters repcrted in these
error rCessages will be the criginazl ones
Erior te re-zssignrwent.
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Disk Errors If you hear a "beep” and see this ressage on
(Continued) your console:

Kot Ready Error, Drive C {(Retry, Abort) |

it means the file-server could not access the
selected drive for one of the Tfollowing
TEaSOoNns!:

. there's no such drive on your retwirr
. the drive isn't resdy tc operats
. the drive's door was left cpern
. no disk is mounted in the drive
. the diek hasn't bteen formattlec
the disk format is unrecognizatble

Agein, yocu must select the desirecd recovery
option bty keying R or A.
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Printing

TurboDCOS/PC =allows you to route printec
cutput either to the local printer attached
to your PC or to remote printers attached tc¢
TerboDOS print servers on the network.

Your network may be equipped with several
rerote printers {up to 16 of ther;, all of
which may be in use simultanecusly. Fach
recote printer is assigned & letter 8A, E, C,
etc.) You can select which printer to use,
and can change your selecticn at any time.

ror remote printing, you alsc heve the choice
of two different methods: direct and spooled.

Local Frinting

To route print cutput to the lccal printer
attached to your PC, use this comrand:

|
|
| A>PRINT LOCAL
. Printing is to LOCAL l
LA i
|

|

Direct Printing

You can route print output directly to any
remcte printer on a charscter-by-character
basis. This 1is the sizplest metnocd of
printing, and is useful for very long print
jobe (e.g. overnight) and for certazin special
situations such as single-sheet printing.

Tc gelect direct printing mecde, you need to
specify which rerote printer you wiegh to use:

L>FPRINT PEILNTER=
. Frintirg is Ic ¥
£

- —

|

f
- !
= !
= - - !
RixikEr E |
i

A%
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Direct Printing
{Continued)

Direct printing has some drawbacks, however.
For one thing, when you use direct printing,
your PC is tied up until the print job has
finished. Printers are generally the slowest
components ¢f any computer systen, and you
will find they are are often a bottleneck
limiting how much work you can get acne.

Another drawback of direct printing is that
i1t is very awkward to use in a multi-user
environment. If two users stternpt to print
directly to the same printer at the sare
tirme, the result is amerged printout that is
not likely to be of much use tc either user.
Thus, direct printing reguires that usersg
cerefully coordinate arorng therselves to
avoid such conflicts.

You can avecid both of these problens by using
strocled printing.

Spoolied Frinting

When you select spocled printing, TurbolOZ/PC
automatically intercerts your print outrput
and saves 1t in a print file on & rernocte
disk. This process is called "spocling".

when the print job is done, TurboDUS/PC auto-
metically causes the contents of the print
file to be printed. This process 1s callec
"de-epooling", and is performec by & prirnt
server in the background independent of your
FC. You ¢ah go ghead and run your next
program without waiting for the printing to
finish. When the printing is conrlete, the
print file is deleted automatically.

r & multi-user environment, several usersg

y be generating spooled print oullut at Tie

e tire without any interflererce. Lg Thelr
[

¢

Tinigh, tne print I'iles ar: 2TufwEl &dll-
-+

:tically feor de-spooling orn & Iirsi-CcoLe
irst-served besis.,

Pl I b
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Spccled Printing
{Continued)

To select spooled printing mode, you need to
specify the print queue on which you warnt
yocur print job placed {(more about print
gueues shortly). .You may also specify the
remote disk drive onto which you want the
print file tc be written:

© AL>PRINT DERIVE=C QUEUE %
|  Printing is to QPOOIEn on DRIVE C ;
; to QUEZUE A ;
| A>PRINT QUEUZ=B :
. Printing is to SPOOLEX on DRIVE C i
] to QUEUE E |
[

> |

If you specify the spool drive (first example
above), it must be a remote drive. IT you
don't specify the spool drive (seccrd exanple
atove), it will recain the sace as before.

Frint Jobs

Whken a progrer generates its first character
of print output, a new "print jot" begins
If spocled printing is in effect, TurboDuS/Pu
sutomatically creates & new print file at
this point. Subeseguent print output is
spocled tc this print file until the print
job ends, whereugpon TurboDCS/FC closes the
print file ana cgueues it for de-speoling.

In most cases, the print Jjct ends
autcmaticelly &t the conclusion of the
program. however, the print job rmay alsc be
endec¢ by an explicit "signal end-cf-print"
request froxr the program, or by the presence
0f a reserved end-cf-print cheracter in the
Frint output stream (if one is cefinec for

vour syster ).
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Print Queues

TurboD(0S/PC supports up to 16 print gqueues.
A print gueue is simply a 1ist of print jobs
aweliting de-spooled printing. Each gueue has
a letter (A4, B, C, etc.)., You can assign a
particular remcte printer to de-spcol from a
particular print gueue. Jobs are always
rrinted fror a gqueue ¢on a first-coce first-
served besis.

The simplest way to use these gqueues 1s 1o
assign each remote printer to a different
queue -- for examyple, printer 4 Tc gueue A,
printer E tc gqueue B, and so on. Lowever,
gqueues way be used in more imaginitive ways.

Even 1f your network has only crne rerote
printer, you may want tc make use c¢f severzl
print gueues to group together print jobs
with similar forms reguirements and/or
priorities. TFor exanmple, you could use cueue
4 for jobs requiring wide paper, gueue £ fcv
jobs to be printed on narrow paper, cueue C
for jobs to be printed on pre-printed invoice
forms, queue D for computer-printed checks,
and s¢ forth. Whenever the printer 1s done
rrinting all jobs from one gueue, you can
reassign the printer to a different gueue
efter changing to the appropriate kind of
LEaper.

If your network has multiple renote printers,
you can assign two or more printers 1o the
same print queue. In this case, the worzload
is automatically shared acong the printers.
This technigue is fine if ycu don't care
which printer is used to print whilch job.

—x
-

A9 A
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Queue Assignrent

To assign & particular printer toc de-srool
from & particular cueue, use the command:

i 1
| |
\ ADPRINTER A QUEUE=C |
i PRINTER A assigned to QUEUE C E
| z
| {

A2

If the printer is currently printing, the new
acssignrwent takes effect et the end of the
current print jou.

To cisplay the current queue assigrment of
rarticular printer:

m

|

| A>PRIKTER 4 |
. PRINTER A assigned to QUEUE C 1
LAY |
|
!

To take =@ particular printer off-line at the
end of the current print job:

|
|
A>FRINTER 4 OFFLINE |

PRINTER A assigrned to OFFLILE i
£> }

|
|
1
1
|
i
!
i

The purpose of taking a printer off-line is
to prevent subsequent de-gspooling to that
printer. This is useful when you want to
change paper or rikbons, or wher you want to
reserve the printer for direct printing.

_a
|

-

(&R
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Print Job Control

De-spooling is an automatic background acti-
vity which generally reguires no human atten-
tion. 1If something goes wrong, however, you
can exercise manual control. 7T¢ terporarily
suspend de-spooling to a particular recotie
printer (if the paper jame, for exarple):

|

|

. OA}PRIKTER A4 STOF

J PR{NTER A assigned to QUZIUE C (Stopped)
OA

resume de-gpooling frow the point it wes
orrped:

|
!
OAIPRINTER A GC |
PR{NTER A assigned to QUEUE C i
Ch !

To stop de-spoocling to & specified printer
and restart the current print Job from the
beginning when de-spocling is resumed:

CAYPRINTER A BEGIL ( o
. PRINTER & assignec to GUEUE C (Stoppec) |
. Ol '
|

To terminate the current print Jjob on a spe-
¢cified printer, and continue with the next
gueuec Job:

|
| ‘ B e
\  OCAJPRILTER A& TERLINATE
E PRINTZn A assignec to QUzuE O |

Chy |

i
|

The terminated print file is nct celeted,
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Spooler Errors

If you hear a "bveep" and see the fcllowing
diagnostic message on your console:

Spooler Errgr (Ignore, Abort)

it means that the disk to which you were
spocling has run out c¢f space in the middle
of your print job. TurboDCS/PC has closed
your print file {prematurely), but has not
cueued it for de-spooling. T

When you see this message, you must choose
i

one ¢of the twoe recovery crtions (Ignore or
fArort, ty keying the letter I cr 4.

If you key I (igrcre), your print routing is
set to "off-line", and your prograr will
continue with any further print output dis-
carded. Remember to reset ycur print routing
when the prograr is finishecd.

1f you key A (akbort), your progran will be
terninated.
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COMMAND REFERENCE This section describes each TurboDCS/PC corne-
mand in detail, For ease of reference, trne
cormands are presented 1in alphabetical oraer.

Presentation This section uses the fcllowing notztion:

. Keywords are shown in capital letters,
and must be entered as shown. (You car
use either upper- or lower-case.)

. Farameters are shown in lower-case, anc
are described in the following text.

. Iterms shown in braces {}| zre ortional.
I# you want to incluce such arn cpticrnel
item, do not type the braces, but only
the information inside.

. An ellipsis +.. indicetes that the pre-
ceding item may be repezated as many
times as you like.

. Speces and punctuation characters nust
be entered as shown (except for braces
{} and elipses ...).
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CHANGE Command You must use CHANGE before removing a disx
from any remote drive.

Syntax '

. L
CHARGE {drivelist} {;N} ]

|
|
!
|

Exylanation The command tail consists of & ligt of drive
letters corresponding to the rerote disks
that you want to change, or an gasterigg ¥ 1f
you want to change all remote disks. II you
orit the drive list, CHALRGZ will pronpt you
for it. Zefore shutting down =z file-server,
it is a gocd idea to enter the command
"CEALNGE *",

if any of the drives you reéquest are in use
by another user, your request will be denied.
Otherwise, you will be prompted to change the
requested disk(s), and to enter RETURL when
you are done. Until you have pressel EETUKL,
no other user will be allowed to zccess the
disk{s) that you are changing.

Options i Option | Explanation

|
i
! ;N Pause for RETURL is bypassed.

Lxamples :

. A>CHANGE CIE ;
Change drive(s) CDE o

Enter <CR> when change complete [RETURN] |

A>CHANGE * ;[ |

Change drivel(s) ABCDEPGHIJKIILCF :

A> }

Errcr lessazges i é
| Invalid drivele) reguested l

. rellowing drive(s, in use: Q... ‘

Unetle 1o free drivels): d... |
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MASTER Command The MNASTER command lets ycu temporarily
attach your FC as a file-server console.

Syntax I
MASTER ‘

|
]
I
I

Explanation If you need to run & preogram in the file-
server (the TurboDUS BACKUF, EOCOT, FOEEAT or
VERIFY commande, for example), you can use
the NAEZTER command tc attach your FPC as =
file-server console texporarily. To detach
from the file-server {(and resure norral PC
operation), key ir the abort character (nor-
rally CTRL-A, but zay be patched at CE+4 to
ancther character).

Do not atterpt to run MASTER frox more than
one console at a time. If you do, console
output fron the master will be randorly dis-
tributed across two or more consoles, and be
undecipherable. If this should occur by
mistake, simply detach all but one of thne
consoles.

The MASTER command can be used only if the
file-server's TurbeDOS operating systenm 1is
configured with a special remote consols
driver module COREEF. EKRefer tc the Turbooll
lmplementer's Guide for details.

Example |

. A>NMASTER
Console attached to master processor |
OA}FORMAT B: |

t
m
(@]
3
M
el
H,
4
o
=]
]
s
n
o+
(T
4
T
b
e
(@]
a
wm
[0)]
[
3
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Error Nessages

!
t

i Console already attached to master |
% Remote conscle driver not present

i
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PRINT Command The PRINT command lets you control routing of

your print output.

Syntax | |
| PRINT foption}... ;
| 1

Explanation The PRINT command may include one or more of
the optione described below. A PRINT coromand
with no orption arguments causes your current
print routing to be displayed on the conscle.
Each user contreols his own print routing
independently.

Optiong |_CUption Explanation |
| :
, DRIVE=d Drive "d" is used for spocling, |

|
. D=d where "d" is the drive letter of
‘ & remote disk drive.

=TT

» FLLE Print output is spooled to alsk,
. F tut not autoratically cueuea for |
L printing. &
‘ ;
l H
. LOCAL Print output is routec to the |
L L local printer attached to the PC.,
I |
O F EI . . : "
G Print output 1s discarced. !
PRINTER=% _
P=p ’ fPPint cutput is routed direct to

printer "p" without spooling to %
disk, where "p" is & printer o
letter in the range A tnrough FP. |

! i~ e T
rangc A LOTOUgEL .

GUECE=g Print output is spoo}ed to disk, 1
I L=g arnc then automat}ca;;y quf%ed oL i
| gueue “g" for priniing, wieTE \
5 "' iz g gueue setrer irn tne
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Examples

I

|

;  A>PRINT DRIVE=C QUEUZ=A

|  Printing is to SPOULER on DRIVLE C
, tc QUEUE A

| A>PRINT P=B

. Frinting is to PRINTEE
| ADPRINT L

. Printing is to LOCAL
AD>PRINT

- Frinting is to OFFLILE
LAY

w8

tr1
3
b
<
3
4
m
m
n\
s
L
[

. Invalid reguest
|

WARKING: Sore vergions of MNS-D(CE included =z
background print utility called FRIGT.CCN.
Tc resolve the conflict with the TurbceDCS/FC
command that has the sare nare, one of the
two commands cust be renarmed,.
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PRINTER Command The PRINTER command lets you control de-
spcoling on any selected printer,

Syntax :
. PRINTER p {optiocnt... }
, |
|

Explanation The "p" argument is a printer letter in the
range A througnh F, and identifies the printer
to be controlled. The PRINTER command may
include one or more of the opticns described
below. A PRINT command with no opticn argu-
ments causeg the current status of printer
"p" to be displayed on the console. Any
rerote printer meay be contreclled frow any IC.

Options Urption Explanation

EGIN

i td

Stoy de-spooling te printer, and
reposition current print job to |

! start at the beginning again i
when de-spooling is resumed. 1

|

GC Resume de-spocling to printer |
after STO0P or BEGIN.

o7

| UFFLIKE Take printer offline at the enc
I of current print jok. io fur- |
i ther de-spooled printing will te .
| done, but printer is aveilable i
I
I 1
|
|
i
j

[N
i

for direct printing.

-

b

"
2

De-spool to printer fror print .
L gueue "g", where "g" is a gueus |
i letter in the range 4 through F.

|

|

|

£ gD
n

W2t

If printer ie currently printirng
fror ancther gueue, the new as-
signment takes effect &t thée ena
cf the current print [ct.
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Cptions

Opticn | Explanation
{Continued)

pending subsequent GU or TERMI-

t
I
1
{
| STOP Stop de-spooling to printer,
oo
i =)
| NATE.,
|

1

13

Terminate the current print job,
| and continue with the next job

| in the queue. The terminated
print file is not deleted., |

1
i
i
]
T i
PRl lnATE |
{
i
1
i
|
|

gnsc to QUEUE A

Assigned to QUEUE £ (Stopped) |

Error Kessages |
. Invalid request
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REASSIGN Command

Syntax

Explanatiorn

The REASSIGN command lets you terporaril
reassign the correspondence between logica
drive letters and physical drives,

“}T
1

| |
| [
| REASSIGYE {xt=y1 x2=y2 ... zh=yi} |
) 1
|

|
t

The REASSIGN commrand may include ¢ne or core
arguments of the form "x=y'", where x and y
are drive letters in the range A-Z. Trne
firgt letter (x) represents & logical drive
that will be mapped to the physical drive
given by the second letter (y,. An argument
of the form "x=y=z" is ecuivalent tc the pair
"x=y y=z". A HEASSIGL ccmzance with rno
argurents restores the original meaning 0
all drive letters {4=4, B=R, C=C, etc.).

The REASZIGE command is useful when arn appli-
cation has been designecd to perfornr disk
operations on specific drives anc you want to
redirect these coperaticons tc other drives.
This command should be used only when neces-
sary. It may nc¢t werk properly with certain
programs error messages.

The REASSIGH command shoulc always be used
instead of the ASSICK cormmeand provided witn
ME-DOS., REASESIGH fixes sorme protlems present
in the original ASSIGL command., In acdditior,
the REASSIGN command maps TurbellS C-func-
tions and T-functions.

Examples

ADREASSIGK A=D B=E D=A E=% ‘
. L>REASTIGL A=0D=Z E=r=%© i
| K>REASEIGH |
B ;
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Errcor Messages
Invalid drive specified

Mo
|

.

(S
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RESET Command The RESET commancg closes 2l files that may
M

have been left open by MI-DOGS.

Syntax i ;
| RESET |
| |

Explanation ¥8~DOS internzl commands (the ones built into
COMMNAND.COF) have the hebit of leasving files
open., Sometimes this mey nmaxe it difficulz
to change disks or shut down & file-gerver.
In this situastion, RESET ray be used to close
all files. If no files were open, RESED does
nothing.

Example

ADEESET

A2
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TURBOPC Command

Syntax

Explanation

The TURBOPC command installs TurbeDOS/PC and
allows you t0 access remote digk drives and
do remote printing over the network.

)
]
'\ TURBOPC1 {filename|
i TURBOPCZ2 (filenanle|
! TUEBOPC3

Tris is actually & series of three comnmands,
and which ones you should use depends upcn
which version of NS-L0C ¢or PC-DOE is used on
your FC.

—

I7 your PC uses WE-DOS/FPC-DCE version 1.X
then you should use the cormmand TURECEST t

X
f e

install TurboD0S/PC. If your FC uses MS-
s
S

O -

DOS/PC-DOS version 2.xx, then you should use
trhe command TURECPCZ, If your PC uses [
UGS/PC-D0OS version 3.0x%, thern you should use
two commands tc instzll TurbolCB8/PC: firet
TUREC?ZCZ, then TURBCFPCE.

Zotk TURBOPC! and TURECFCZ &llow ycu to give
the filename of a network driver file., IT
ncne is given, they expect to finc the driver
urnider the default filenare "IURZOPC.DRV'.

Exarcyle

Error lessages

|
|
A>TUREOPC2 :
I ;

I

| Already installed

1 Insufficient mermcry

; filename> nct precent i
(filerame> lozd errcr
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TURBOPRN Command

Syntax

Explanation

The TURBOPRN command installs the TurboD0S/PC
"print filter" which is reguired if you want
t0o use remote printing.

i
e
| TUREBOPRI
i
!

Yeu should use the TURROPRK cormrand irmedi-
ately after you install TurboDCS/PC if you
pian to use rerxocte printing., Its furction is
to intercept 2ll print cutput reguests to the
FC's ROK BIOS and to redirect ther to
TurboDCS/PC 1if you have selected a print
rcuting other than "local". If you forget tc
install TURBOPEL, &1l printing will be local
regardless of the print routing you select.

For PC's other than IEN, this corxmand meay
nave a different rname.

Example

,  A>TURBOPRK
LAY
I
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(Intentionally left blank.)
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PROGRAMMER'S GUIDE

This section is intended for the assembly-
language programmer interested in writing PC
applications to be used with TurtolUS/PC. It
describes the TurboDCS/PC program interface,
the implementation of sub-directories on
remcote disks, and certein liniteztions that
mey be important to programpers.

Program Interface

For the most part, TurbcDOS/PC is invisible
to aprlications, and supports &l NMEB-LOES
operating systew calls in a fully transparent
fashion. However, it dces provice the addi-
tional capability for application programs to
invoke most disk- and print-oriented TurbcdiS
~functions ané T-Zunctions.

Turbol(O8 functions are inveoked by executing
an INT 0x21 instruction with register AX setd
o OxFFOC (for C-functions) or QxrFlt (for T-
functiong). The function nunber is passed in
register CL and the function arguments are
passed in cther registers, following neroal
Turbeol(S register conventions.

Disk-oriented TurboD0S functions apply only
to remote drives, and return an €rrvor code
(LL=0xFF) if an atterpt is made 1c use thern
for local c¢rives, Don't feorgel to set up
current disk, current user nuLber, gnd
current DA Seement and offset; uncer
TurboD0S/PC these values all default to zero.

In T-function 27 (Get/Set Print Nodel, ;r;nt
mode 2 means "local" (1rsuead of ”console”
g-function 5 (Llist Cutrut) anc T- funct;Ona_cc
(Vlgnal Enc-of-FPrint) and 31 (flusn List
Euffer) perforn no operation il the current
print mode is "local" or "offline'.

~re Tollowing tables list all C-Iurcilons and
T_runctions supporTtec by Tur rrhoLlLo/r0. fovw
- - - - - -—-,«p, i~ t ~ed A

rore deteil, see TurbclDlf Frogrelfler & wLiCe.
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C-functicn Sunmary

The following C-functions are supported by
TurboDCS/PC. Call via INT Ox21 with register
AX set to OxXFFOU.

|_CL= | C-Function Neme | Arguments Passed | Values Returned |
| |
| |
l 5 List Output LL = char -

L4 Select Disk DL = drive (0=4) -

15 Cpen File DR:DX = &FCE AL = (=1 if err) |
: 16 Close File DS:D¥ = &FCE LL = (=1 if err) |
S cezrch for First DS:DX = &F(CB AL = (=1 if err)
S Search for Next - L o= (=1 if err)
| 1% Delete File DS:DX = &FCE AL = (-1 if err; |
: 2C Kezd Zeguentizl DS:DX = &TFCE LL = (X2 if err) |
L2 Write Sequentizl DS:DX = &FCE AL = (N7 if err) |
‘ ce Fake File O5:0% = &FCk AL = {=1 if err} |
E 3 Renare File D3:DX = &FC AL = (=1 if err) |
P25 Eeturn Current Disk - AL = drive {0=4) |
I 26 Set DMA Address DS:DX = &DNA -

| 30 Set rile Attributes DS:DX = &FCE AL = {=1 1f err; |
V32 Get/3et User Number DL = -1 AL = user number
! LL = user number - )
I 3% Read Keandox DS:DX = &FCE AL = (KZ if err)
| 2 Wwrite Rendom LS:T¥X = &FCr AL = (LD if err; |
l 5 Conpute File Size  DS:LY = &FCE L = (=1 if err) |
| 26 Set rHandoxr ERecord D3:DX = &FC3B -

P42 Lock Record DS:DX = &FCE L = (KZ if err) |
. 43 Unlock Record DS:DX = &FCE AL = (KZ if err;

é 51 Set L4 Base DX = DNA bese pzra - :
| Le Get DA Address - ES:Ex% = DlA addr |
i

LA
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T=Function Summary The follcwing T-functions are supported by
Turbel0S/PC. Call via INT Ox21 with register
AX set tc OxFFO1.

% Cil= | T-Function Name | Arguments Passed | Values Keturned %
| 1
| C Reset C/& - - ;
| g Set Late and Time BY = Julian date - {
| DE = hours l
! DL = minutes |
} CH = seconds i
L1 Get Date ernd Tine - B o= Juliarn Date |
| L¥E = hours j
i DL = rminutes l
| CH = seconds i
| CL = tick ceount |
Lo Rebuild Disk lap DL = drive (4=0C) AL = O/-1 }
P19 Get Alloc Infc DL = drive (0=4) AL = block size |
} CL = dir blocks |
| DX = free blocks ,
! X = tot. blocks |
A Get Pnysical Irnfc DL = drive (O=4) L = sector size
| X = res. tracks |
| DX = tot. tracks |
i EX = sectors/irk
.2 Get/Set Drv Status UL = drive (0=4) AL = C/-1 ‘
: DH = O (set R/W) :
! DE = 1 {set R/0) :
| DH = -1 (get) L = -t if reazdy |
| BE = -1 if R/0 |
| 2% Set Fuffer Farace D = # of buffers - :
! DL = buffer size . [
24 Get FEuffer Params - AL = mer. size ;
! BE = F bufferf |
; ElL = bpuffer size |
L 25 Lock/Unlock Lrive DL = drive (CO=4) AL = G/=% ;
! DE = C (unlock)
! LE = =1 {lock)
;o 2c Fluer/Free fuffers DL = drive (0=4) - :
Lt = subrfunctione |

Lol
LN
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(Continued

)

CL= | T-Function lLame | Arguments Passea | Values Returnec

27 Get/Set Print Node DL = vrint mode AL = spool drive
DH = printer/queue BH = prntr/queue
CH = spool drive EL = print mede

2e Sigrzl End-~cf-Print - -

29  Get/Set Llespool Fod DL = despool mode AL = (/-1
DH = gueue assgnmt
CH = printer

20 Gueue a Print File DE:DX = &FCE AL = O/=1
EBX = print gueue
BL = userfg/delete

=1 Fluegh List Zuffer - -

373 FEerote Conscle 1/0 DL = O/char AL = C/1 /-1
DE = =1 to attacn

41 User-Defined Fen Ch = net routing AL,bBx-Lx ugerced
EZ & DX userde?

42 Reorg Disk Dir DL = drive (0=4) AL = C/=1

ANLY}
|
I~
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Implementation of
Sub-Directories

Starting with version 2.0C, MS-D0S suppcrts
UNIX-type sub-directcries. When the user
creates & new sub-directory by means of the
MEKDIR command or. the corresponding KS-LOS
function call, NKS-D0OS creates three new
directory entries:

1. An entry in the perent directory under
the name of the new sub-directory and
pcinting to the new sub-directory.

noy
-

in entry in the new sub-directory under
the nace "." pointing to the new £uon-
directory itseif.

S An entry 1n the new sub-cirectory unger
the name ".." pointing tc the parent
gdirectory.

When the user creates & new sub-directory on
a remote disk, TurboDCS/FC emulates the
sction of ¥S3-DCS by creating three new
directory entries as above. These entries
appear in the TurbeD03 disk direcicory as
erpty read-only files flagged with & gpeciel
attribute (f2) to indicate that they
represent M8-DOS sub-directories. The spec
tyte (offset 13) of the directory entry
specifies the user number tc wnich the entry
"points".
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Known Limitations The following lizitations of TurboDOS/PQ
should be carefully noted by progranmmers and
implementors:

1. TurboD0OS/PC has been tested extensively
orn the IRN Persconal Computer under LUS
versions 1.10, 2.0C, .11, and 3.00 as
supplied by IEN. It should work
properly with any MS-D0OE version 1.xx,
2.x%, or 3.0x (except possibly for very
early 1.Cx versions that were plsaguec
with problezs).

2. TurbolCS/PC interfaces with the TurbollS
network stricly on & reguest-orly basis.
It provides no capability for the FC to
te a network file- or print-server.

3. Rermote files are not date/tire stamped.
Applicable NE-DCS functions returrn Iile
date/time fields zero-filled. Wwhen used
on & rexcte drive, the DIK comnmanca
displays the date/time fields as blank.

4. ¥S-D0S versione 2,00 and beycnd allow
console I/C to be redirected to & file.
If console I/C is redirected tc a recote
disk file, however, only UlklX-style
{(handle-oriented) I/0 functions are re-
directed properly by TurboDOS/FC; CP/L=-
style conscle I/0 functions (1-12) are
not redirected. Consequently, redirec-
tion to & remote file works properly fer
all internal KE-DCS commands, but may
not werk for some external conzands anc
transient progracms that use (F/l-style
console I/0.

< TurbelC8/PC interfaces witr TurbollX
verzicr 1.40C anc later, It coes ncs
WOTH with eaviier versicons ¢f Turbtobll
teczuse the format of netwerk nesssages
changed starting with version 1.4C.

A
1
Pt
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Known Limitations 6. Turbol0S/FC allows a maxinum of 20 file

(Continued) handles and 32 renote files to he open
concurrently in each PC. If 32 renmote
files are open, a reguest to open o
create an additional remote file causes
the least recently used rerote file not
attached to an active file handle to bve
closed automatically. Progran termina-
tion causes all Tenmote files tc bLe
clesed automatically.

-1

The FMB-LCE file gttritutes '"nidden" and
"syster" are not surrorted for remote
files. The other KS-D0S file zttributes
("read-only", "volume-id", "directory",
and “archive") are all surported.

8. It is not possible to move a recote file
to a different sub-directory using kMs-
DOS function 8¢.

g. NS-D0S makes use of "wildcard" cirvectory
searches much more often than TurbolCZ.
Such searches must be performed linearly
and cannot be optimized by hasring.
Consequently, Turbol0S/PC tends to
perform poorly with remote cisks that
have very large directory areas. In 1lre
case of & large fixed aisk, 1t nay s
advantageous to use multiprle partitiocns
rether than one large direcicry &aresz.

AN
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IMPLEMENTOR'S GUIDE This section is intended for O0EKs ang other

izmplementors, and provides inforration about
how to implement TurobDCR/PC on specific
hardware., In rarticular, it explains how to
im;lement hardware-dependent network driverg,
rrint filters, and bootstrap ROMs., It alsc
describes the contents of the TurboD0S/FC
distribution disks in detail. This section
is followed by an Arpendix containing samrle
source listings.

Network Driver

TurbolC3/PC requires =z network ariver rmodule
épprcpriate tc the particular networking
interface hardware being wused. Tre networy
driver le peckaged as a Linery Load=image
file. The default name for this file ie
TUREOPC.DRV (althcugh & different name may be
used if it is specified in trne connand tail
of the TURECFC cormanc,. TurtolC3/PC loads
the contents of this network driver file intg
mercry during its initialization phase.

couvrce code for @ samrple hetwork driver is
included in the Appendix to thie docurnent,
and alsc in a file on the distribution disk.

Driver Calling
Conventions

The network driver is always loaded 20 that
it starts on a paragraph boundary. The
driver 1s invoked bty means of a "far call" t¢
the entrypoecint at offset zero (in other
words, CS = driver segment and IP = O}, and
should return ueing a "far return'. Cr
entry, TurbolGS/PC passes an operation code
+o the driver in register CL:

T Ci= | Tunctiorn

L

CxFT Irnitiszlize driver, return InIc
pL
1

I
|
Receive ressage into buff;f_@ LSl
Senc message frow buffer € LSl i
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Driver Calling If CL=0xFF, the driver has an opporitunity tc
Conventions perform any initialization that may be neces-
(Continued) SETY. (Thie function is called only once

during the initialization phase.) On return,
register AX must contain the overall lengtn
0f the driver mcdule [in bytes,, and register
EX zust contain the offset ¢f the networg
parameter block (described below).

If CL=0, the driver is asked to receive the
next incoring network message into the RAL
message buffer whose addregs is pessed In
registers DI:DX. The mexicuc sllowable
message size (i.e. the tuffer length) is
passed in the first byte c¢f tre buffer. The
driver should wait for an incocing cessage 1o
arrive. I1f a message 1s received success-
fully, the driver must return AL=0. If an
unrecoverable malfunction is detected, the
driver must return AL=0xFF.

If CL=1, the driver is acked to sena =
netwerk message from the message buffer whese
eddress 1s passed in registers DE:DX. The
actual length ¢f the message is passed a8 the
Tirst byte of the buffer. If the message isg
sent successfully, the driver must return
LL=0. If an unreccovereble meliunciicn 1g
detected, the driver must return AL=0xTr.

For both receive and send furncitions, the
message buffer address is passed to the
driver in registers DS:DX. Note theaet DS is
nct set to the driver segment on entry.

N
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Network Parameter
Block

The driver module rust include a network
parameter block, and must return its address
in register BX at the end of driver initisli-
zation. The structure of the network rara-
meter block is:

Uffset | Conternts

i
|
; User number of root directory
MKDIR/RMDIR flag {O=nct allowed)
Turbol0S corpatitility flags ‘
Print mode (0O=cdir/i=spcol/2=1cl)
Queue/printer assigrrent

Speol drive

End-of-print character {G=none) |
Network address of this FC |
Network address of default dest. |
Number of local drives (FF=auto) |
Number of remote drives |
Pointer to drive assignrent thl
Number of remote printers
Pointer to print assignment ttl
Nurber of remote print gueues
Fointer to gueue assignrment tbl

|
— D
O

1
s

O 0 OV R 2O -3 WA O = O
i ]
TN

T T W Wy

i
PO
O

The FMKDIR/RMDIR flag (offset 1) specifies
whether or not the user ig zllowed tC Creste
and delete sub-directories ¢on repote drives,

If the nunrber of local drives (cffset 11, is
set to OxFF, TurboDCS/PC uses the number of
velid drives returned by ME-D0OS function 14.
(LOTE: PC-DCS vergicn 3.00 zlways returns tne
rnurber of valid drives g 5 unlesg you use
"LASTDRIVE=4d" in the CONIIG.BYL file., Ctner
vergicnsg of L3-DCE may heve ginziie™ anora—

lies.]
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Netwocrk Parameter
Elcock (Continued;

The drive assignment table consists of a
three-byte entry for each remote drive. Tzne
firet byte of each entry specifies a drive 1igd
(0=4, 1=E, etc.), and the following wcrd
specifies the network address of the server
t¢ which the drive belongs.

The printer and gueue assignment tavles have
identical formats, except that the first byte
of each entry specifies a printer or gueue
id.

Fesgage Structure

The structure of each network messsage is:

Contents

[}
H
0w
@
(_+

OO0 oV N O s
!

length of message (184 maximum)
network address of destination
process id of source or dest. |
network address of scurce ‘
network address of criginator f
preocess id of eriginator |
forwarding level |

|

l

|
AS]

RS

i
b
|
|
|
|
|
i
|
1
I

message format code (see below)
variable~length message body

+

;
I
|
|

The message format code field of the message
header ceontains bit-encoded flags that defire
the format and context of each messszge:

Eit | Veaning

first message of session
last message of session

continuation message follows ‘
request includes PCE dats

reguest includes record date

rerlv includes FCIZ dats

reply includes record Czzs

thie is & reply messags

|
!
I
t
'
b
1
|
|
i

~I AN AN Y — O

,
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Print Filter

Many MS-DO3 applications produce print outrut
ty means of direct calls on EIOS, bypassing
the operating system. (WordStar, Lotus 1-2-3
and even Microsoft BASIC work this way.) Irn
order toc support remcte printing in a useful
fashion, therefore, TurboDOS/PC rust inter-
cept print requests at the BIOS level.

Rather than build such BICE dependencies into
TurboDCE/PC, a separate "print filter" is
used to intercert print reguests and pass
them to TurbolOS/PC for rexote redirvection,
The TUEBOPREN command is & standard print
filter for 4the 1EK Tersonal Cormputer anc
EICS-compatible work-alikes, TURECPRL 1sg
furnished both in object and source for:o,
zllowing easy inmplexentor modificetiorn.

The print filter is a transient progran that
terminates but stays resident. 1Its primary
job is to intercept print outputl recuesis
(187 Ox17 in the case of the IEN PC) ana pase
thet toc TurbolL0S/PC vie C-function 5. The
£i1ter should check the current print mode
{via T-function 27) sc that it cean salliow
print output reguests 1¢ proceec¢ norpally if
tne print wmode is local.

4 second function ¢f the print filter 1s tc¢
flysh the TurbolCS/PC print buffer (via T-
function 31) whenever there has been no print
cutput for awhile. TURBOFPRL uses the timer
interrupt (INT 0x1C in the IEBW PC)} to do
this. 1f no timer is aveilable, the szare
function might be perfcrmed by Trappllhe
consocle input and status cells and using thec
to trigger flushing of the print buffer.

[R Bl

cr more details, consult the scuTece code of
URECOPRL in the Eppencix.

b

[PRS

-
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Bootstrap ROM

TurbeD(0S/PC is normally loaded from a local
disk immediately following the normal M35-DOE
toot procedure. However, soxe ioplementors
may wish to load NS-DOS and Turbol0S/PC over
the network instead. Diskless workstations
are an obvious case where this 1s desirable.

Source cocde for a sample bootstrap RONM is
furnished in the Appendix and on the Turbe-
DOS/PC distribution disk. The sample RCOM
code is very dependent upon beth the KE-LO03
BiOS and the networking interface harcweare
being used. Therefore, modifications will
wcst likely be needed for machines that dif-
fer from the IEBN PC in any significant way.

mere 1s the bacic gtrategy used vy The sanmgple
KON to implement network downloading for the
IBN FPC:

T A normzl DOS syster diskKette must bLe
prepared. It rust contain & toot sec-
tor, the DCOS system files {I‘iBIO.CGN,
IBMDOS.CON, and COVMAID COMN), and the
TurboDOS/PC files (TUREOPCZ2.CON and
TUREQPC.DRV;.

2. This syster diskette igs converted to =
disk-izage boot file using a specizl
utility prograr EBOOTFILE.CON (providec:,

and stored con the rerote disk where the
boct RON expects to find it.

Wl

Trhe boot ROK is given contrcl by
EICE during -I08 initisiizetiorn. it
alters INT Cx18& (ROF BASIC ertrypoint,
and/or Iui Cx1S isa 1

ot O
-
ot
Y
D
T

\

i
<

entryroint;, Whern the EI(D iz core wis
ite in't; &lizatior phusze, 11 executes
INT 0x1C (if & diskstte iz zveilerle; crT
INT 0x'8 (etherwize). S.ince rthes

e
irterﬁupt VECTOrS have heenn altered, the

rect RO g8TE CconTTC &7 1nlTorelinT,
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Bootstrap ROM 4. The boot RONM sends a network request to

(Continued) open the download boot file. It then
alters INT Ox13 (FICS physical disk I/C
entrypcint) to point to a substitute
disk I/0 routine in the boot RCM thet
converts physical disk I/0 reguests intc
corresponding network rguests accessing
the download toot file. The originsal
contents of the INT Ox13 vector is saved
in an unused RAN location so that the
original functicn of INT Cx13 mzy be
restored efterwards by the transient
program LOCAL.CCM (provided;.

5. Using the altered INT Ox13, the boot RO
reads the norcsl DOS boot sector into
memory at 00C0:7CC0 &and jurmps tc 1t
{ just as the ROM BIOS would have done).

6. Booting of DCS now proceeds in the
rormal Tfashion except thet 2ll physical
disk I/C operztions are recirected over
the network.

For more details, consult the source c¢ode of
BOOTFILE, BOOTROQN, and LOCAL irn the Appendix.
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Distribution bisks

TurbtolCS/FC is distributed on one PC-DCE
formated $.25-inch diskette. This disk is
formatted as two-sided with eight sectors per
side (320K total) sc that it may be read on
any FC under any IBM-compatible vergion of
M5~-D05S with double sided drives. You can
copy the files to a higher-density diskette
format or te fixed disk.

The distribution diskette contains the
executable TurboDOS/PC command files, the
driver configuration progran for 1lhk's
MicrolLAN driver, source code to the sznmyple
retworyg driver module, print filter, and bood
ECH @

TURBOPC2.COE  TurboDCOS/PC for KME-LIE 24&3

i File Name | Lescriptior |
|
| I
. CHARGI.CCOK CEARNGE cormand |
| MABTER.CCK KASTER command ;
; PRINT.CONM PRINT command i
i PRINTZE.CON PEINTEE command |
: REASSIGK.CCK REASSIGE command |
| RERET.COL; RESET command |
. TURRCPC1.COL TurboDCS/FC for ME-DOZ 1.xx
[
|
b
§

TUREOPC3.CCK Exec filter for K3-DCS 3.0x
TURBCPRN.COM Print filter for IEN FC

!

|

. CPGTPC.CON Driver configuration prograr,
. CFGTPC.NSG Driver configuratior. helg

. LANTPC.DRV KicroLAN driver j
. BOCTARC.A Sarmple boot RCK for ARCner |
| BOOTFILE.A BECCTFILE utility source ;
| BCOTFILE.COM ECOTFILE utility cbject t
| BOCTRON.A Sample boot ROM skeleton J
. LOCAL.A LOCAL utility source §

IZCsl.Cel LCCAL utility cblect

!

|

!

; “uRDCARC.A Sample ARCnet netwrk driver

| TUKEUPRL.& Serple print filter scurce |
|

| |
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Fain options Fepe |

Malrn orticrne provicde an entry intc easchk ¢f tre five 5
categories for cornfiguration of the TurbclCS/FC networe
driver on your wachkine. The arrengement of this renu
ig iIn the moset likely order of necessary changes whern
configuring a new machine., Each category will display
a sub-menu of configuration options or assignments
along with the current settings. Further hely is
available under each category by entering a '7!
(similar to help selected here).

The Turbol(3/?C configuration utility operates by first
loading a ccupatible network driver file into rnenory
when the progran begins, and displaying and changing
the network configuration options located in the copy
0f the ¢river in memory. After gll changes gre o £
the moaifiecd driver is then saved back into the file ¢cn
disk tc rake the changes permanent.

rece

Tre current driver file under cornfiguration is zlways

cigpleyec directly after the msin opticns menu.
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Main options Puge ¢

~> Change all opticns. Thies will start you through cach
subt~-cetegcry in the order descrited telow. Ywhern each
category 1s finished and <ret> is tyrec, the rext one
ig selected until category "£" is cornrpleted. The five
(o) categories for configurations are as follows:

—> LAN assignments should be configured before proceeding
into disk, printer, or gueue assignments. Uptiorns
under this category set the number ¢of local disxs,
rerrcte disks, remote printer, and remote queues. These
nucbers sre used when the time comes to assign remote
devices. Utner coptiong set the LAN-PC hardware relatea
I/0 2nd memcry base addresses, and TurbolOS logical
retwork source and destination information.

~> Miscellaneous crtions are set next. These are TurboD(:S
related options for the coreration of TurbelC2/FC crn
your particular file server(s). Cpticones irclude
iritial user area for roct directory, privileged user
flzg, compatibility flags, iritizl print mcde, irnitial
spocl drive, ancd end of print character.
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Iein cptions Page 2

~> Disk as 1gnmenu allows you to "point" to recote gis
on your FC to disks loceted on Turbellf serveri s,

ructer ¢i rezcte disks configured here is tagsed ulro
the nurber of remoie disks set under LAL assignrments.

4 1

L
Py
LLE
I

-> Printer assigrnzents allow you to "point" to remote
printers on your PC to printers located on TurboDOS
gerver{s). The number of remote printers configured
here is bazed upon the number of rexote printers set
under LAN assignmernts.

-> Queue assignments allow you to "point" to remcte gueues
on your PC to queues located on TurboDCS server(s).
The nucber of remote gueuee configured here is based
uron thke nurber of remote gueues set unaer LAL

ssignrents.
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ICK's TurtclUS/FC Configuration Utility - 3/25/e%

Main opticns Fage &

whern the cptions or assignments are to be changed. ThLe
first step 1s tc enter the desirec calegory ant gelect
The iter to change Irerm the subt-renu. You'll tren te
promitec to enter the item's new value. Input is
alwaye expected in the sazre form zs it isg displayec
with a few excertions. Tre followirng is a list c¢f
poscitle display formats:

ANl weesseess. Decimal nunber (0-255)

nn hex +.... Hexadecimal number (OU-Fri;
Yeg or No .. Logical boolean expressiorn

d vierveesss TurboD0S device naze {(A-P)

'&' vivenees ASCII character (“L=contrcl-L)
text ....... Explanatory text

Decimal nuzmbers mey be alternatively entered in
hexadecimal by entering an "E" after the nuntber {i.e.

33 = 21k, 100 = 645;.
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Fain options

™
wn

‘age

Special care should be used when ending a configuration
session te insure thaet what you want is accornplishec.
Eraing a session does not displaey a sub-menu as per the
other categories. Instead, a prompt is issued asking
whether you wish tc save the moedified driver back into
the file on disk.

L yes reply will update the driver file that was loaded
with the charngeg made during the session. A no rerply
ignores the changes. Eoth replies will exit back to
the operating system. Typing <ret> without a reply
will plezce you back into the main menu to mazke further
changes.

This procrt is only issued when some change had been
made to the original driver loaded. If no changed had
beer nade, end session will simply exit back tec the
crerating systerm.
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LLLN assignments Fage 1

Kunbter of local disks., This paraceter should be sel
azccording to the numter of local disk drives locatec Cn
your FC. FC disk devices ususlly begin with device A
(flopyy disx drive C), an ortional device I (floprpy
digk drive 1), ané optioral heard disk devices C=7
following this. For exawnple, & stancarc IEL PC/AT has
one floppy disx device A and hard disk device C, oOT
three (3) local disks (4-C). Rerote disk devices will
begir a2s local device I orn your FC. The meaxinun
zllowed local disgks is 3Z.

Number of remote disks. This parameter srould be set
to the number of desired remote disx deviceg on your
Turbel (S serveris) vou wish to support. When disk
essignrents are made (main options ment,), trkis number
cf disk may be assigned network addresses. Lhre maximun
allowed rerocte disks ig 16.

The contined total of beth local znd recote cisks may
not be greater than 32, governed by DOS licixt

b [

+
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LAN assignmernts Fege
o

humber of reccte printere. This parameter should LE
set to the nunter of desired rexcte print devices
your Turboel0S serveris) that vou wish to suprort. Wk
printer assignments are rade (mein options menu), 1th
number ¢f printers may be assigned network addresses.
The mexinmur allowed remote printers is 16.

D -> Number of remote gueues. This parareter should be set

to the nuober of desired rexote spool queues on your
Turbol(GS serveri{s) that you wish te support. Wwhern
gueue assignments are made (main options renu), this
nurber of gueues may be assigned network addresses.
The maximurm allowed remote gueues is 16.

The Turbol(S/?PC cornmands, PRINY and PRINTER, z2llow the
altering of the current print cutput to direct printers
¢r gueues, both of which are always renote.
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LAL assignments Fage 3

LAN I/C base gddress. Thie hexadecical nurwber
rerresents the physical I/0 base address as selected oo
your LAL network controller toard. I1/0 tases gre
mocdulo 16 {(i.e. O hex, 10 hex,..., 2EC hex, 2FC hex).
See belew for comron LAL assigrnrments for different
systems.

LAY memory base addreses. This hexadecirel nurter
represents the physicel cemory segrent zs selected or
your LAN network controller boazard. Nemory segment
bases are modulo 64k (i.e. 2000 hex, 3000 hex,..., EOQOQO
hex, FOUO hex). See below for common LAL assignments
for different systemns.

SYSTEN I/0 base Femory base
TEN=FC{ET) 0200 ECCC
IEF-FCjr C10C CoGu
Zenith Z10CC 0068 CF&C
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LAL assignments Pege 4

LAk source networx address. This parameter represents
the TurvollE networx assignment for ycour PC. Thie
asgigrnzent is governed by which circuit nurber khas beer
set In your system for the LAN and the physiczel LAL
controller ncde setting (LANC ID,. This must te set to
the LAN circuit number and the PC contreoller's node
setting. See circuit and node network address entry in
the mein options help area.

LAN destination network address. This parameter sets
your default destination network address for TurboDOE
functions that do nct specifically reference a circuit
and node (i.e, MASTEE command, date/time functions).
See circuit and node network address entry in the main
options help ares.

The circuit nunber specified with all network addressec
ig & logical Turbol0S assignment only. In general, zll
circuit numbers will be the same, and node numters need
orly be altered. ©Possible exceptions to this rule zre
in networx forwarding cases.
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Initial uger arez for root. This zssigns a user nunter
orn the rexmote disk for the DCE root directeory. Furtaner
sub-cdirecteories will begin assignments with higner user
nurbers ending with user %1, Tre maximpum allowed velue
here is %1,

Privileged user flag. This boolean fiag determines the
TurboDCS/PC support for remote disks., 1f you are set
privilegec, the FKDIR and RFDIE local ccocmmands in DOE
can create and remove sub-directories on remote disks.

Compatibility flags. This hexzdecimal byte parameter
sets file menipulaticn technigues on rvemote disks.
Supported identical to a normel TurbolOR cprerating
gysctem, the bit definiticn is as follows:

bit 7 = perrissive flag it 4 = mixed-rode fleg
tit € = suspend flag pit 3 = logical flag-
bit 5 = global-write flag {bite 2-0 not defined)

Lconsult TurkcDCE User's Guide for explanations,
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Fiecellansous options Pege ¢
L -> Initizl print mode. This text orlented psrareter
determines the default print mode whern TurtollZ/FD i
initially loaded intc the PC. The possible moaes are
as follows:
Lecezl Print cutput handled locally.
Cffiine Print output is discarded.
Lirect to Printer p Print output is rgcutec
directly to rerxote printer p
{where p=A-F).
To change to direct print mode, use P=p (where p=4-F.
Exgrples: P=4, P=E,..., F=0, P=F
oled to Lueue g Print ocutput is routed 1to
remote gqueue ¢ {(where c=A-F).
To change to spooled print mode, use {s¢ {where ¢=4-F).

Exaryples: G=4, Q=B,..., Q=C, Q=P
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Initizl spool édrive., This digk device paraneter gel
the default routing of print spool files urti
explicitly changed witn the PREIKT cormand.

=

F => End of print character, This ASCII velue shoulc be set
tc the desired end of print character, or O (ASCII '"¢!
te disable end of print detection through print strean.
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GERERAL: FRemote disk assignments are displayed ana changed in
this category. The nunter of rewote dicgks eve showr
teginning with the next drive name after local disks.
The rnumber of local and rexote disks are displayec here
because they affect the display, btut ray only bte
changed through the LAN assignments category. ULUrive
assignments are displayed as follows:

Locel drive d -> remote drive d network address (c,n,

where "Local drive d" will be the default drive nare
that your PC will know, "remote drive 4" will be the
drive name on the Turbol0S server, and "c,n" will te
the renmcote drives network address.

To chenge a disk assignment, type in the local drive
nare of the disk. First you'll be pronpted for the
remote drive nawe, followed bty a proopt for the network
address of the drive. TIyping <ret> %o either prorcgt
will leave the current assignment unaltered.
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FRerote printer assignments are displayed and changed in
this categery. The nunmber of remote printers zre shown
beginning with printer A. The number of rercote printers
may be changed through the LAN assignments category.
FPrinter assignments are displayed as fellows:

Local printer p -> remote drive p network address (c,n)

where "Local printer p" will be the printer nare that
your PC will know, "remote printer p" will be the
printer nare on the TurboD0S server, and "c¢,n" will be
the remote printer's network address.

To change 2 printer gzsgignment, type in the locel
printer name. First you'll be prompted for the remote
printer nare, follcowed by a prompt for the network
addrees ol the printer. Typing <ret> to either proort
will lezve the current assignment unaltered.
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Remote gueue assignzments are displayed and changed in
this category. The nurcber of rerocte queues are gshown
beginning with queue A. The number of remcte gqueues may
be changed through the LAN assignments category. Queue
assignments are displayed es follows:

Local queuwe q -» remote drive g network address (c,n)

where “Local queue ¢" will be the queue name that your
FCwill know, "remote queue q" will be the printer nane
on the TurbeDOS server, and "c,n" will be the remote
queue's network address.

To change a queue assignment, type in the local queue
name. First you'll be prompted for the remote gqueue
name, followed by & prompt for the network address of
the gueue. Typing <ret> fo either preompt will leave
the current assignment unzltered.





