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Overview 

OyeRYIEY 

nus [''''; Guide tA IurbgOPS provides 1fte lnforma;tion: 1hat users need to write and 
run. programs under the lurboDOS operating system.. It includes art overview at 
operating system features-,. a discus.sion of archJ.tec:ture and theory ot operation,. a. 
desc:ription of each command,. and. a. definition at each: user'<a liable function. 

A companion document~ entitled Coofi&ptUign G"itfe tA TyrbgOQS, provides the 
information that OEMs and soP;Aisticated users need to' generate various operating 
system configurations. and. to implement driver modules fOI" various peripheraL 
compcaents. 

TurboDOS is a state-ot-the-art operating system designed fOI" use as a superior 
alternative to Digital. Research CP/M, MP/M and CP/NET on ZaO-based 
microcomputers. Major features at Turbo£lOS are autllned below: 

a/II Compatibill'ty. TurboDOS is compatible with Digital Research CP/M Version 
2.2., and can be used as a direct replacement for CP/M on any ZaO-based 
microcomputer. Any CP/M appllcation, language pracessor 01" programming tool 
should. operate under TurboOOS without moc1Wcation. CP/M SOOS func:tions and 
direct SIOS c:aJls are fully supported. TurboDOS 1s also fully med1a-campatible- with 
CP /M. It automatically determines whether a diskette is written in standard CP/M 
format or in TurboOOS format.. (TurboDOS format d1skettes hald V$ to .3,% more 
data, and run very much faster.) The format of a newly-created diskette is 
determined when the diskette is initialized. 

ModuJar Archi"teC'tUre. TurboDOS consists of a set at "building block" modules 
which may be combined to produce a family of compatible operating systems, 
including sing.1e-t~ spocllng, multi-task and networking. Each :ftJnctional area of 
the operating system is packaged a separate relocatable module, as is each hardware
dependent device driver. Modular architecture makes it much easier to adapt 
TurboDOS to various hardware configurations. OEMs who wish to revise any portion 
o:f the operating system may purchase TurboDOS source code on a module-by-module 
basis. 

Improved- Pedormanca. In comparative pertonnance benchmarks, TurboDOS is 
much faster than CP/M in flle-oriented applications. Much o:f this speed advantage is 
accomplished by a sophisticated builer manager. This module pertorms multi-level 
but:fering of disk I/O, using least-recen'tiYooUsed (LRU) bu:f:fer assignment and other 

1-1 
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soph.isticated optimizations. Bufiering provides a manytold reduction in, the number 
ot physicaL disk accesses in both sequential and random operations. Additional speed 
Ls. provided by a program load optimizer which scans the allocation map of a. program 
file,. determines the- sequentially allocated segments of the file (often 16K or more- in. 
length),. and loads these segments at the maximum transfer rate of the disk 
controJler .. Ano~ major pedormanc:e improvemen-t ls the elimination of wann-start 
and. dlsk log-on delays. Warm-start is. instantaneous in TurboOOS because the 
command interpreter is resident (not transient as in CP/M). Disk log-on is not 

required. in' TurboOOS because- tb~ allocation map for each dlsk is stored en the disk 
(and need not be repeatedly recreated as in CP/M). Written specific:aUy for the zaO,. 
TurboOOS takes full advantage at the extended instruction repertoire of: the zao to 
increase speed and reduce memory overhead.. Use of zao index registers has made it 
practical for the TurboOOS kernel to be fully re-entrant, providing greatly improved 
per£orm&nc:':lt'in spooling and multi-user operations.. 

Iacreased: Disk Capacity. TurboOOS lets you store- 2.Sc;6 to 3'c;6 mol"e' data en each 
floppy dlsk~ compared ta mort CP/M implementations. Mort of the increased 
diskette capacity is achieved 'through the use at larger physical. sector sizes' at 

diskette.. Addltional capacity is achieved by eliminating reserved Ifsystem trac:b". 
To provide c:ompatabillty, standard-format CP/M diskettes are also acc:omodated by 
TurboOOS. TurboOOS was designed. to support large hard disks., It supports hard 
disk drives in excesa. of 1,000 megabytes without partitioning, and allows random 
access. to files up to 134- megabytes.. 

bhaaced Re.llabWty .. TurboOOS per:forms read-a:fter-write verification of' all disk 
update operations. While this kind of verificatim has long been standard practice on 
large-scale computer systems, it is seldom seen at microcomputer systems. The 
TurboOOS buffer manager makes it possible to per:form read-after-write verification 
without degrading performance to an intolerable degree. Whenever errors are 
detected, TurboOOS provides meaningful diagnostic messages and a variety of 
recovery options. In the event' at a. disk error, for example, TurboOOS diagnoses the 
drive, track and sector-involved, and prompts the operator to choose ale of three 
recovery alternatives: (1) retry the disk operation again, (2) accept the error and 
continue processing, or (3) abort the program. TurboOOS does not depend on the 
a vallabillty of a partic:ular disk drive, but rather scans automatically to allow system 
start-up from any disk drive. This feature allows normal system operation even if 
the nAif drive falls. 

Simpllfled Disk ChaDges. The allocation map for each disk is maintained by 
TurboOOS on the disk itself. Consequently, you can change any disk at any time 
without fear of the disk pecoming "read-only" or the data bemg compromised. 

1-2 



User's Guide 'to TlIrD.GDOS 
Copyright (C) 1981 by Software 2000. Inc. 

Overview 

TurboDOS senses and automat1c:aUy adapts to changes at disk format (an ... or two
sid~ single- or" doublHensi:ty, etc.) HauJe.free dlsk changes under- TurboDOS make 
low-cost single-di.sk systems truly prac:t1c:a1. 

PriDt Spoa'ln.. TurboDOS includes high-performance automatic print spoallng. as an 
integral part at the operating system. Up to 10 concurrent priirters and. up to 16 
separate print queues are supported. 

Add1Uan&l Cap-bUtt_ The command interpreter at TurboDOS accepts. strings at 
multiple commancfs,. not just single commands. Its command file processor is much 
more powenul than the "submit" fadllty of CP/M, and- allows mwtl-Jevel nesting of 
command files. TurboJJOS provides an extensive set at utlllty programs, system date 
and time :func:t1~ standard communications c:hanne1 interiac~ and numerous other 
c:apabW:ties nat available In CP/M. 

1Iulti-U ... P'adUd_ Multl-user canflgurations at TurboDOS provide the file and 
record ilrteriadcs necessary to permit simultaneous multi-user access to common data 
bases. Implicit file-level interlocks are completely automatic,. require no user
program partidpation, and support multipJe- inquiry tasks concurrent with ane update 
task. Explicit record-level interlocks support concurrent interleaved update by 
multiple tasks. Password-type log-on security prevents unauthorized access and 
protects private file libraries. A log file kei!pS an automatic recont at all system 
usage. 

Net'Worldag P'adl H1es. TurboDOS supports a mul'ti-user network at interconnected 
microcomputers wfUc:h can share a common pooL at mass storage, printers and other 
peripherals. Slnc:e this approac:h provides a miacc:omputer dedicated to each user, 
TurboOOS is able to support a large nwnber ot simultaneous users with excellent 
per:formance. TurboOOS is especially well-suited to the new generation of bus
oriented multi-processor miaocomputer hardware which is now becoming available. 
Both master-to-master and master-to-slave interconnections are supported. Slave 
processors mar have their own iocal. disk storag~ or may be entirely down-Une loaded 
from a master procl!$sor. Networking TurboDOS incorporates an advanced failure 
detection and recovery facility that makes a master-slave network virtually 
crashproof. Even a malicious user running in a slave processor cannot comprOmise 
the processing or files belonging to another user. 
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QDftAtfgnal D'Ucnmc:a from- CPIM 

Operation under TurboDOS is. similar to CP/M, with the following significant 
difierenos. 

-

l .. Program loading anet all flle operations ar8' very much faster under TurboOOs.. 
Warm-start (when a.. program returns to the operating system) and d1sk log-on 
(when a. drive' is accessed for the first tlme after a. warm-start) are ins1:an'taneous 
in TurboOOS. As a. resuJ.~ you. will notice- a d.i:f£erent operating "rhythm". 

2.- The command prompt' is. at the form "OA}'" (instead of CP/M's "A)") to provide a. 
constant' reminder that' you are using TurboOOs.. The- number- indicates· the 
current user number, and the letter indicates the- de.:fau1t' drive-. 

3. In response- to a. command prompt,. TurboOOS allows you to enter either single
commands or multi-command strings. Multiple commands must be separated. by a 
command separator c:harac:ter, normally bac:kslant' ,,\n. The length of a multi
command string is limited. to the size- at the command. bufier, normally 1.57 
characters.. If you enter a. multi-command string, TurboOOS displays- each 
command in the string as it is executed.. 

If.. All TurboOOS commands are'transient programs (i.e., .COM files). There are no 
"built-in" commands. Each command is cfescri.bect in detail in Section 3 of this 
document. Many of the TurboDOS commands are rather different. than the ones 
supported by CP/M. 

,. The- TurboDOS "DO" command enables you to execute a previously prepared file 
of commands. nus fac:llity works somewhat differentiy than CP/M's "SUBMIT', 
and permits CO-We nesting to any reasonable depth. See the description at the 
"00" command for details. 

6. Undc;r TurboDOS, you can stop the execution at a program or CO-file by typing 
the attentia'l character (normally CTRL-.5). Turbo DOS will "beepn in response to 
such an attention request. After an attention requesty you may restart execution 
by typing the restart character (normally CTRL-Q), or abort by typing the abort 
character (normally CTRL-C). 

7. TurbocOS provides a flexible and user-defined facility for loading any program 
(e.g., a function menu) automatically at initial system cold-start and/or at each 
system warm-start. See the description of the "AUTOLOAD" command for 
details. 
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8. Under single-user TurboDOS,. you may safely change cfJ3ks any time the system is 
awaiting input from the consale keyboard. A dlsk will never become "read-onlY" 
as the result at a disk change. It is not necessary to type CTRL-C when 
changing disks; in fact,. TurboDOS will ignore CTRL-C in most contexts. When 
processing under the contral. of a Oo-flle,. you should wait for the ~o-We to' 
complete batore changing disks.. When doing conc:urrent printing,. wait for all 
printing to complete before changing the dJsk In the de-spool drive. Under multi
user configurations at TurboDOS, you should enter a "CHANGa" commanci before 
changing disks, to ensure that no other user is afiected by the d1sk change. 

9. TurboDOS-forma:t d1skettes have large- sector sizes (512 or 102".. bytes), no skew, 
and no reserfed tradca. TurboDOS can also usa standard CP/M-format d1skenes; 
however; per.formanc:e and. dlsk capacity are- greatly reduced.- Therefo~ it is a 
good idea to copy programs and c:Iata to TurboD05-format d1ske1:tes whenever 
possible. The format. at a dlskette is determined when the dlskette is initialized,. 
and is sensed automatic:aJly and dynamic:a1ly by TurboDOS after any cf1sJc change. 

Start-Up Pf¥l!duDt 

If your computer has a TurboDOS start-up PROM installed, system start-up is 
accomplished by resetting the processor and inserting a TurboDOS-format disk which 
contains the files OSLOAD.COM and OSMASTER.syS in any drive. The start-up 
process is automatic. When start-up is complete, a sign-on message is c1lsplayed. 

I£ your computer has a CP/M start-up PROM installed,. system start-up is a two-stage 
process. First, you must bring up CP/M In the usua.l fashion. Then, you must insert 
a CP/M-format disk which contains the files OSLOAO.COM and OSMASTER.syS in 
any drive, 101-<1\ to that drive, and type "OSLOAO". 
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THIORY Ol! OPBRATION 

TurboOOS js. packaged as a set at reloc:ata.b1e modules. Each functional area at the 
operating system is packaged a separate- module-,. as is eadl hardware-dependent 
device driver. A5 an illustration,. some· at the functional modules at TurboOOS are: 

• Loc:aJ. user lnterDce 
• Slave' network interfaat 
• Master network int~ 
.. Command: language interpreter 
.. Command file processor 
.. OS functicn decade 
e- Non-flle manager 

• File manager 
• Program load optimizer 
.. Memory manager 

• Buffet' manager 
• OJsk, n.nager 
• Consa!e manager 
• Printer manager 
• Multi-task dispatcher 
• Spoa1er/despoaler 
• Phys1ca1. ccnsole manager 
• Physic:aJ. printer manager 
• Physical floppy disk manager 
.. Physic:al hard-dlsk manager 

Many of these modules are optional.. The modules are "building blocks" which can be 
combined in various ways to produce a family of compa'dble operating systems.. 
Possible TurboDOS configurations include single-t~ spooling, multi-task, real-time, 
time-sharing,. distributed-proc:essing, and networking. 

Modular architecture facilitates the adaptation of TurboDOS to various hardware 
configurations. Eac:h hardware-dependent element is a separate reJ.ocatable module. 
An eaay-to-use system generation utillty program is used to link together the desired 
combination of functional and hardware-dependen1: modules to create a version at. 
TurboOOS con11gured with the desired features and fOl" the desired hardware. 
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CP/M=CgmlH'tfbl• Etmc:1:fgna. 

TurboOOS functions. are invoked. by a call to. lccation , with a. function number in the 
C-register,.in the- same fashion as in CP/M. TurboOOS supports the fallowing CP/M 
bmc:tioaa 

0 Retum toOlS 2Q. Read Next" Record 
1 Input Character from Console 21 Write Next Record 
2 Output' Charactet to. Console 22- CreateFlle 
.3 Input Cbaracter from Reader 23 Rename File 
II- Output Character to. Punch 24" Return Ready Vector , Output: Character to Printer 25 Return Default Disk 
6 Direct Consa1e- I/O 26 Set Record Butfer Address 
7 Return- I/o Roudng 27*' Return Disk Allocation Info 
& Set I/O Routing 2& Set Write-Protect Vector 
9 Output Buffer to. Console- 29 Return Write-Protect Vector 

10 Input BuUer fram Console 30 Set File' Attributes 
11 Return Cansole Status 31" Return PhysicaL Disk Info 
12 Return OIS Version 32 Set/Return User Number 
1.3 Reset Disk System 3.3 Read Random Record 
III- Select Default Oisk 34 Write Random Record 

l' OpenFlle 3' Compute File Size 
16 Close File 36 Set Random Record 
17 Search for First File 37 Reset Write Protect Vector 
1& Search for Next File (3&,39 are Reserved) 
19 Delete FIle. '1-0" Write Random w/Zero Flll 

These TurboOOS functions are the' exact equivalents of the corresponding functions in 
CP I M, except for the' four functions marked with ,an asterisk above. Three- of these 
functions (21f., 27 and 31) afiect cnly the CP/M "STAT" utility, which is not normally 
used with TurboOOS. Refer' to Section If. for details of the TurboDOS implementation 
of these functions.. Function '1-0 is treated by TurboOOS as a synonym for function 
31f.. 

TurboDOS also provides a full simulated "BIOS branch table" in order to support 
programs which make direct calis on the CP/M BIOS. This branch table always 
begins 2.56 bytes from the top of memory in order to ensure that it begins at a page 
boundary (as it does in CP 1M). 
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·Theory of Operat1an 

In addition to: the CP /M-compatih1e funct10ns listed aboy~ TurboCOS supports more 
than "'(1 additional functions.. These are numbered in the rang .. 64-127 to avoid 
conflict with CP/M and MP/M. They are concemed with real-time clo~ 
communications channel support,. baUer managem~ CO-files,. autoload, spooling. 
disk labelSp netWorking, log-on/log-off and otJ\ec- TurboDOS e-xtensions. These 
additional. functions are provided primarily to support various TurboDOS commands, 
but they may be invoked by user programs It desired. Refer to Sect1cn , for a. 
cfeta iled desc:r1ptlcn of each function. 

Dl,k fgrmau· 

TurboDOS was designed to accomodate any c:ambination of dlsk. storage unitSp :from 
mini-floppies. to large bard. disks in excesa of 1,000 megabytes. For maximum 
capacity and penonnanc:e, TurboCOS disks are generally formatted with large sector 
sizes (typically "12. 01" 1,02'" bytes), no skew, and no reserved "system tradcs". 
However, TurboCOS is also fully medla<nmpatib1e with CP/M. It' automatic:ally 
determines whether a di.skette .is written in standard CP/M forma't or in TurboCOS 
format'. (TurboCOS format' diskettes hold 2.5$ to 3'$ mont da~ and ron very much 
fasterJ The format' of a newiy-created dLskette is determined when the diskette. is 
!nina Ii zed. 

The first portion of any disk is reserved for a file directory. Unlike CP/M, 
TurboCOS maintains a volume label and an allocation map at the beginning of the 
directory area. When a CP/M disk is first accessed by TurboOOS, the first few 
directory entries are automatically relocated to make room for the label and map. 
When a TurboOOS disk is accessed by CP/M, the labeJ. and map appear to be ordinary 
deleted entries in the d1red:ory. 
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Command ync J!rqs;epin& 

All TurboDOS commands are- transient programs (i.e.~ .COM files,.. There are no 
"built-in" commands. Each command is described in detail in Section .3 of this 
document.. Many or the- TurboOOS commands are rather· di:Uerent" than the enes 
supporteci by CP/~ 

The command Jine interpreter modultt of TurboOOS accepts either single commands or 
multi-command. strings.. Multiple commands mU5t be separated by a. command. 
separator c.haracter~ normally badcsJant "'''. The length of a multi-commanct string is 
limited to the size of the- command butler,. normally 1'7 characters. When 
processing a muLti-command string,. TurboOOS displays each individual. command on 
the console- u it is executed.. 

Each TurboDOS command consists at a program file- reierence- followed by an optional. 
command tail up to 127 characters long. The program :file reference may include- an 
explicit file type, but ".COM" is assumed if it. doesn't. The command line interpreter 
loads the. program flle into the TP A (transient" program area of memory starting at 
OlOOH) CUld transfers contral to it., The' command tail length and text are passed in 
the default bufier (starting at. 0080H), and up to two file references in the command 
tail are passed in the default FCB (file contral block, starting at OQ5CH and 006CH). 

A file reference identifies' a partic:u1ar file or group of files, and is always given in 
the following forma~ 

d:illename.typ 

where "d:" specifies the drive letter A...P, and may be omitted if the file 15 on the 
deiault drive; "fllename" sped:f.ies the file name of 8 characters or lesS; and ".typ" 
spec:i:f1es the file type of .3 characters or less, prefixed by a period. The character 
"?" may be used in the file name or file type as a "wUd-a.rd" to match any character 
in the ccrresponding position. The character"*" may be used in the file name or file 
type to indicate that all remaining character positions are wild-cards. Wlld-cards are 
especially use:ful for making reference to a group of files without enumerating each 
one individually (e.g., in the COPY, DELETE and RENAME commands). 

The command line interpreter is an optional module of TurboDOS, and may be 
omitted in dedicated applic:ation-oriented systems. Omitting this module reduces the 
size of the operating system, and prevents the user from escaping from the control of 
the application software. In absence of the command line interpreter, the TurboDOS 
autoload facility must be used to load the first program at system start-up. 
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The DO-We manager module' at TurboDOS and the DO command permit automatic: 
execution of a. pre-def1ned sequence at TurboOOS commands. stored 011 disk. A CO
file- is simply an ASCII file at any desired ~ each line- at whic:h contains any 
valid TurboDOS command or' multi-command string. A DO-file may contain any 
number of embedded DO c:ommand~ even in muLti-command strings. TurboDOS 
supports full nesting of DO-files to any reasonable depth. A DO-me may also 
include any number of parameters wbleb are automatically replaced by the 
c:orresponcl1ng arguments from the. tall of the DO command. DO-files can be 
prepared with any conventional text editor. 

Certain CDnimands (sueD as COPY r- RENAME and DELETE) and other programs expect 
interactive input from the console keyboard. If sUch a. command or program is 
executed within a. Do-file,. then its consaie input comes from the DO-f1.le rather than 
the keyboard. An exception is consoJe input solldted by means of dlrec:t console I/O 
(function 6) or dlrec:t c:a.lls en the BIOS vector. 

The DO-flle manager is an optional. module of TurboDOS, and may be omitted in 
dedicated app!lcation-onented systems. Omitting this module reduces the size of the 
operating system. 
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Au_fAR Reqpcsts 

Under TurboOO~ the execution at a. program or' Oo-tlle may be suspended by typing 
the attentian. character (normally CTRl.-S). at the- console keyboard. TurboOO5. will 
"beep'" to acknowledge receipt at. the request. After an attention ~ TurboOOS 

, will. accept one of the fallowing: a:ttent1on: responses:: 

Abgtt (normally CTRL-C) aborts exec:utian at the ~ program or' D~ and 
calJses any nested c:ammand Jlnes. and Do-tUes to be dJaregarcfed.. 

Echg-print (normally CTRL-P) restarts execution~ and causes all. subsequent 
console output to be echoed. to the printer On addltian to being displayed). A 
second Attention-Echo sequence: turns ot!. echoing of OlnsoLe output to the 
pt'inter ... 

End_print (normally CTRL-IJ restarts execution after signaWng the end at the 
current print job.. If. printing is being spooled, this causes the current print file 
to be closed and queued for printing. 

RC:§1 lmC (normally CTRL-Q) restarts execution. 
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Theory ot Operation 

The ccnc:urreztt printing fac:iUt1es of TurboDOS c:cnsist at a "spoaler" and "da-spoa1er". 
The spoa1er- permits print output: to be rec:tirected to ~ creating print :Wes which 
are then queued for printing by the de-spoa1er. The de-spoa1er prints from its- queue 
at print jobs concurrently with ordinary foreground. processing taaks. 

TurboDOS supports up to 16 simultaneous printers (A,B,c,.-,p) and up to 16 print 
queues (A,B,C,...,P). Various print queues may be used to group together print jobs 
with similar forms requirements and/or priorities. AlternativeLy, multiple printers 
may be assigned to the same. queue to achieve automatic: 1cad-sharing.. 

The PRINT command c:ontraLs the rCllting of print output: 

pRINT CRIYE=d QUEUE=q ca.uses print output to be spoaled to print files ~ the 
specified drive (d=A...P), then queued automatically on the specWed print queue 
(q=A ••• P) for- de-spooled printing. Print files are created automatically, and 
named -PRINT-q.001, -PRlNT-q.a02, etc:. Print files are dosed at the c:cnc:lusion 
of each program (J..e.., warm-start), by an end-print attention request from the 
consale, by an exp.lldt operating system function ca.U, or by the presence of an 
end-of-print character in the print output stream (.if EOPCHR is de1Ined). 

pR INT pR xvg=d FILg causes print output to be spoaled to print files on the 
speci11ed drive (d=A_.P). The print files are n,g;t queued automatically for 
printing, but may be queued manually with the QUEUE command. Print:flles are 
created automatically, and named -PRINT-.OOI, -PRINT-.o02, etc:. 

pRINT pRINTgB=g causes print output to be raJteci d1rec:tJ.y to the specified 
printer (p=A .. .P) without intermect1ate spooling to disk. 

PRINT CONsoLg causes print output to be routed to the c:cnsoLe. 

PRINT OFF causes print output to be discarded. 

In a multi-user TurboDOS configuration, each user may control his own print routing 
independently. In a networking configuration, slave processors may route print output 
to a local (slave-owned) or remote (master-owned) printer by using the keywords 
LOCAL or REMOTE in any PRINT command. 
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The PRINT!R command coattraLs cIe-spoaLed printing:-

P R IN'TSR P QUeUErq causes the spec:ified printer (p=A...P) to take its print jobs 
from the- specified cte-spoal queue (q=A...P). If the printer Is c:urrentiy printing 
from another queue,.. then the new assignment takes ef£ect at the end. of the 
cummt print job. 

pH INT'tm p OEf causes the spedf1ed printer to be taken ofillne· at the end of the 
current print job. An otfllne printer may be accessed. for d1rect printing.. 

pH INISH p STOP temporarily suspends de-spoollng to the specified trinter (e.g.,. 
to- correCt. a paper jam). 

pH1NTSR P B gqIN stops de-spooling to the· specified printer, and causes the 
current print job to be- reprinted from the beginning when. de-spooling is resumed. 

PRINT'gR P P;RMINAIg terminates the current" print job on the specified printer, 
and continues with the next queued job.. The tenninatect print file is not deleted 
from disk,. however, so the job may be manually requeued with the QUEUE 
command. 

The spooler and de-spooLer are optional modules at TurboOOS, and may be omitted in 
systems where memory ~ is at a premium. 
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The LOGON and LOGOFF commands provide password-type security,. the purpose at 
which is. to- prevent unauthorized access to' the system' and to protect private file 
llbraries. 

The LOGON commana prompts for" a. user-ID to be- entered fram the console 
keyboard. The user-lO is validated against the tile USERID..sYS,. an ASCI text flJa 
containing entries at the fOrml 

uarid,. (password],. usemoCP],. [drive} 

where "userid- and "PUaWard- are up to' 8 c:harac:ters in .length, "usema" is- a user 
number 0...30, and "drive"" is. a drive letter A-P. The password. and drive fields are
opticnal.. If the given user-m has aD assodatec1 passwom spec:i:f1ed in USERID..sY~ 
then LOGO N prampts far" a password to be entered and validates it. The log-on 
succeeds anJ.y if both user-lD and passward are valid, in which case the cansole is 
lagged anta the: specified user number, and the speci:fled drive is selected as the 
de1ault disk. The user number suUlX "P" in a USERID.syS entry causes the log-at to 
be- "privileged", enabling the user to' access variaus protec'tec1 facillties at TurboOOS. 

The LOGOFF command sets the user number to a reserved value (normally 31) and 
selects the system drive as the de1auJ.t disk. The library for user 31 on tne system 
drive normally cantains only LOGON.COM and USERID.syS files. Consequentiy, nO' 
further activity can be pedormed until a successful LOGON has been accomp.llshed. 

Ii the user 31 library also contains a file named SYSLOG.syS, then the LOGON and 
LOGOFF' commands will automatically record in tnat file a chrcnalogic:aJ. leg of all 
10g-on and 10g-O£i activity. 

Ii the optional module SGLLOG is included,. TurboOOS will not permit more than one 
non-privileged 10g-on to a partic:u1ar user number at a time. 
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AvtplDll'tfS ProaAm r nadine 

TurboOOS provides a. flexible- and user-de:fineli fadllty for loading any program (e.g.~ 
a. functiort men~ the- LOGON command) automaticaLl.y at' initial system calc1-s'tatt 
and/ or- at each system warm-s'tart.. Automatic. program loading at col~start and 
warm-start are controlled by flles named COLDSTRT.AUT and VI ARMSTRT.AUT 
respectively.. Automatic: program loading takes place- cnly it the corresponding .AUT 
:f1Je is present: ext the logged-on cl1sk. 

The AUTOLOAD command is. used to create these .AUT files. Alternatively, a .COM 
file may be automatic:ally loaded simply by renaming it as COLDSTRT.AUT ot" 
VI ARMSTRT .AUT. 

The autaloaCt. processor is an optional mod. at TurboOOS~ and. may be- omitted. If 
the autoload- module .is omitted, then the command line interpreter modulI!' must be 
included.. 

E11t Manapmmrt 

TurboOOS file management' is bath program and media compatible with CP/M, but it 
relaxes many of the restrictions of CP/M. TurboOOS supports large hard disks in 
excess of 1,000 megabytes (6,,,36 blocks of 16K bytes each) without partitioning. 
Pile sizes to 131f. megabytes (8,.192 extents of 16K bytes each) are allowed for- bo~ 
sequential and random access.. Random record numbers are supported to 2o-bits 
(O...J. ,OIf.3~ '). 

TurboDOS also supports two special pseudO-files. "$.DIR" refers to the directory 
area of a ~ while "$.oSK" refers to the entire contents of a disk volume (up to a 
maximum of 131f. megabytes). These pseudo-files may be dumped, patched, or 
accessed like- any ordinary file. However, access is restricted to privileged log-ons 
only. 

A third pseudo-file n$.LOK" may be used by any user in c:cnnection with shared-file 
record locks (see below). 
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"Theory ~ Operation 

Six at the possible eleven f11e U'tZ'ibute bits (sign bits at the We- name/type) in the 
d1rectary are ctef1ned in TurboOOS as follawa 

f1 a Exclusive a't'tribute 
f2 = Sharect attribute 
f3 = FIFO a:ttrihute 
fll-fa = (unassigned) 

tl :II Read-only attribute 
t2 ;& GlobaL attribute ("system file- in CP 1M) 
t3 :II Arcbived attribute 

These a:ttributes may be set by means at (1) a. call to TurboOOS func:ticn 30 (set file 
attributes), (2) the SJ!T command, or (3) the norma! fila renaming facillty of many 
high-level language proc:essors. FUe a't"tributes may be displayed with the SHOW 
command. 

U the exclusiys:- attribute is set, a file may be opened by only one process at a time; 
requests by other proc:esses to open the same :file: are denied (as l:f the file couid not 
be found). U the teRd-gnly attribute is set, a file may not be written, deleted or 
renamed by any proc:ess. If the sbarc:d attribute is set, a file may be opened, read, 
and written by any number of c:onc:urrent processes; shared files are also e.Ugible fot" 
record locks (described below). U nene o:f these attributes (exclusive, reac1-only, 
shared) is set, then a file may be opened and read by multiple processes concurrently, 
but may be written only by one proc:ess. 

U the i Iqbal attribute is set for a file under user number zero, then that file may be 
acces.sec1 from any user number. A global ille may be written unless the reac1-only 
attribute is also set.. The global attribute has no ef:fect for files under non-zero user 
numbers. 

The ElE.O. attribute indicates that a file is to be accessed using a special first-in
first-out access method (described below). 

The archived attribute is set automatically whenever a file is archived by means of 
the COPY command with the "jAn option (see COPY command), and 1s automatically 
reset whenever a file is written. 
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To permit file attributes to- be set by programs written in high-level languages,. 
_ TurboOOS indudes aD' extensiat to its We- renaming fadlity Cfunc:t1on 23).. If a. file is 

renamed,.. ana. if the- new na.me consists solely ot the characters "+", "-""" nfl.'" and 
space~ tben the- operation is treated by TurboOOS in a spec:ia.l way. Th~ character
It+'" ca"ses the c:crrespondlng file attribute to be-~ while the c:harac:ter "'."" causes 
the attribute to be deared. Characters rt,,, and space leave corresponding attributes 
unchanged. Fot" example,. tbe Mlaasctt 5ASIC-aO statement: 

would ha.ve the- meet of setting the Shared (£2) and Global (a) a.ttributes at the file 
DATABAS£"oAT. . 

Ene SbadD& 'Dd IntcrJadm 

TurboDOS provides a user number- prefix to file names whic:h permits a disk directory 
to contain up to 32. logic:a1. sub-directories.. Most' file operations (creating, renaming, 
deleting, searching, e.tc.) are restricted to the sub-dlrectory corresponding to the
current user num~. However, files- created under user number zero and given the 
"Global" attribute- may be- opened under any other user number. nus permits 
commands, programs, and other common files to be- shared by all users. 

Multi-user co.uigurations of TurboDOS provide the file and record interlocks 
necessary to permit simultaneous multi-user- access to common data bases. Implicit 
file-level interlocks are completely automatic, require no user-program participation, 
and support multiple inquiry tasks concurrent with one update task.. Expllcit record
level interlocks support concurrent: interleaved update by multiple tasks. 

The lmpliclt interlocks supported by TurboDOS permit any number of users to read a 
shared file simultaneously. If any user writes to the file, then that user gains an 
exclusive write-lode on the file. Attempts by any other user to write to the same 
file returns an error code. The writing user may extend the file by adding new 
records at the end, and these records become immediately accessible to all sharing 
users. The exclusive write-lock is released when the file is closed or the locking 
program terminates. 
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·Theory of Operation 

TurboDOS supports. automatic: record-level inter1oc:ks for files which lave: the sharec1 
attribute set. TurboOOS permits. full. use of its record-J.eveL intedocks from exiating 
h.igh-1eve! languqe compllers and interpreters (un.1llce CP/M-3 and MP/M-Z). A set at 
sample programs written in Mic:rosott SASIC..aO is a:ttached. to Ulustra:te the manner
In whic:b record-leveL iJlterJacks may be used In concurrent update appJlC&'t1ons. 

Record locka are c:ontraU.ed" by means of a pseudo-:We named "$.LOK", which is not a 
real disk-resident file but rather a means for a program to announce its interlocking 
intentions to TurboDOS In a CP/M-c:ampatibla- fashion.. Operations. on. $.LOI( (openp 
create, clo ... ~ delete;. read,. writep etc:J invoive- no disk work and are essentially 
lnstantaneous. 

A process announces its intention to use record-leveL interlocks either by opening 
(func:tlon 1') or creating (function 22) the pseudo-file $.LOK. Subsequentiy, if the 
process reads a record from a file which has the shared attribute, then the process 
automatiC;&lly acquires a lock en that record.. Any number of records in any number 
of shared files may be loc:.ked c:onc:urrentiy. Similarly, if the procesa. writes a record 
to a shared ~ then the- process automatically releases any lock that it may have on 
that record. Whenever the process opens, creates, or c:1oses the pseudo-file $.LOK, it 
relinquishes any outstanding record locks tha~ it may have.. 

If a process attempts to read or write a record which is lcc:ked by someone eLse, the
result depends upon whether the process opened or created $.LOK. If the process 
opened $.LOK, then any attempts to read or write a lcdced record cause the process 
to be suspended until the locked record becomes available. If the process created 
$.LOK, then any attempts to read or write a lcdced record are immediately denied, 
and an error code is returned (A-reg = 8). 

TurboDOS allows a shared file to be extended in a concurrent update environment 
(unlike CP/M-3 and MP/M-2). The extending program should first acquire an 
interlock by attempting to read past end-of-file (this will return an fOP status, and 
will acquire an interlock on. the record at fOP;.!). Then, the program may safely 
write a new record to fOP;.i. If sparse files are used, this same procedure can be 
used for adding any non-existent record to a random-access file. 
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ElEQa 

To facilita'te- inter-process and inter-user communic:atio~ TurboDOS supports a. 
special.. kind. at flie called: a "fIFO'" (first-iIt first-out) which is similar to a. "pipe'" 
under UNIX. FIFOs artt opened~ closed~ read and written exactly like ordinary 
sequential fUer.. However, a record witten to a FIFO ls always appended to the end, 
and a recant read from- a. FIFO ja always taken from the beginning and removed from 
the FIFO. 

A FIfO i.s. dl:f£erent1ated from ather files. by the presence at the FIFO attribute in the 
directory... Record zero. of a. FlPO is used by TurboDOS as a. spedal header record to 
keep trac:Jc at the- FIFO. The header record specifies whether the body ot the FIFO 
is to be- dlsk-resident or RAM-resi~ and the maximum number of records the FIFO 
may c:ontai.n;.. RAM-resident FIFOs provide high speed but limited capacity (up to 127 
records~ usually much less), wttile- di.sk-resident FIFOs provide large capacity (up to 
6',.,3' records) but sJawer speed. The- FIFO commancl may be used to create a FIFO 
and initialize its header .. 

Normally,. read1ng from an empty FIFO returns. an end-of-:flle condition (A :: 1), and 
writing to a. full FIFO returns a disk-fuU. condition (A = 2). However, reading from 
an empty FIFO or writing to a. full FIFO which has the Sharea a.ttribute set causes 
the process to be suspended until the- FIFO becomes non~mpty or non-full. 

The header or dlsk-cesident body of a FIFO may be accessed d1rect1y by using read~ 
random (function 33) and write-random (function 34) operations, thereby bypassing the 
normal first-in first-out protocol. An attempt to create (function 22) an existing 
FIFO is treated as an open (function 1'), whiJe an attempt to delete (function 19) a 
FIFO is ignored. The only way to get rid of a FIFO is to :first reset the FIFO 
attribute, then delete it. 
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-'Theory at Operation 

The TurboDOS bufier manager module performs- muLti-Level bufiering at cUsk I/O., 
using least-recent.1y-used (LRU) bufier asaignment and other sophisticated 
optimlzations. Bullering provides a. manytolci reduction in the number' at physical 
disk accesses. in both.. sequerrda1 ancl random operations. 

The- SUPPERS command allows the number arG/or size of d1.sk-bu11ers to be changed 
at any time. The number 01 buffers must be at least two, anel the buffer size must 
not be smaller tban 1I1e physicaL .sector size of the d1sks being used. For apt1mum 
performance, the nUlllbr of buffers shoulel as large as possible c:cnsistent with the
memory requirements of. the programs to be run... 

The bu1:fer manager maintains its buf:fers on two threaded llstsJ the ''In-useI' llst anel 
the "freell" list. Whenever the- file manager requests a disk access,. the bufier 
manager :first chec:Jcs the In-use Jlst to see if the requested d1sk record is aJready in a. 
bld:fer. Most at the time it lSp anci no physicaL dlsk access is required. If not,. it 
attempts to ac:quire a. new bufier from the free lIst. If the free llst is empty,. the 
least recently used bu:f:fer (at the end at the in-use llst) is written cut to disk if 
necessary, anc( then reused.. 

Be:fore a removable disk volume- is changed, it is cruc:ial. that any bu:f:fers relating to 
that disk be written out' if necessary, and returned to the free llst. In singie-user 
configurations of TurboDOS, this is acccmplished automatically whenever the system 
pauses for console input'. In mult1~ser cOnfigurations., buf:fers are flushed and freed 
by the CHANGE command (which should be executed be:fore any disk cbange). 
Buffers are aLso flushed automatically during any lull in system activity. 

Pmcnm I pad Qptfm'atjpD 

'The program load optimizer is an optional TurboOOS module which greatly improves 
the speed of program loading and oveday fetching. This module scans the allocation 
map of program files which are to- be loaded into memory, determines the 
sequentially allocated segments of the file (often 16K or more in length), and loads 
these segments at the maximum transfer rate at the disk controller. This provides a 
manyfold increase over normal sequential file access performed one record (128 bytes) 
at a time. The program load optimizer is utilized automatically by the command line 
interpreter and the autoload processor, and is aJ.so accessible to user programs by 
means of an operating system function call. In networking configurations of 
TurboOOS, program load optimization is not applicable to programs loaded over the 
network. 
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lie_a Muapmcnt 

The resident portion of TurboDOS resides in tb~ topmost portion of system memory. 
TurboDOS uses a.. common memory management' mocfuJe to provide- dynamic: allocation 
and deallocation of. memory space requirect for disk bufters,. de-spooL requests,.. file 
intedocks, Do-f11e n~ etc:... Dynamic: memory segments are allocated. downward 
from the base- of. the TurboDOS resident: areap thereby reducing the space ava jJable 
for- tf1e. TPA (transien't' program- areal.. Thus;. the size of the TPA can vary sllghtiy 
from time to time- during normal. system operation.. Deallocated segments are 
concatenated with any neighbors and. threaded at a.. free l1st. A best-fit algorithm is. 
used to reduce memory fragmentation. 

Nt¢nrkfnc' 

TurboDOS supports a. muiti-user network of interconnected. micrcc:omputers which can 
share a. common pool of mass storage, printers and other peripherals. Both master
to-master and. master-t~ve interconnections are supported. Slave prcc:essors. may 
have their own loc:a1 disk storage, or- may be entirely down-Une loaded. from a master 
processor. The network protcc:oJ. is a. simple- one, adaptable to both point-to-point 
and multi-drcp llnks, paralleL. or serial. 

Networking TurboDOS incorporates an advanced failure detection and recove~ 
facility that makes' a properly coni1gured master-s!a.ve network virtually crashproof. 
The master prcc:essor. polls all slave prcc:essors periodically. Repeated failure of a 
slave to respond to a pall is an indlc:ation that the slave has crashed. In this case, 
the master automatically resets and reloads the save. Furthermore, any open flies 
are automatically closed and any file interlocks are automatically released. No user 
action is required to efZect this recovery. Even a malicious user running in a save 
processo r cannot compromise the processing of another slave or the flies belonging to 
another user. 

A user- may intentionally cause a reset and reload of his sJave processor by typing two 
consecutive ASCII unit-separator characters (CTRL-.J. A privileged user may reset 
and reload any save- processor via the RESET command. 

Note that this automatic recovery requires a hardware network interface which 
permits the master processor to interrupt, reset, and down-load a save processor. 
Consult Software 2000 Inc. for hardware recommendations. 
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TurboCOS uses a. start-up technique which does. nat depend on reserved "system 
tracks- Olt each disk. The TurboOOS. start-up. PRO M scans- all. d1sk drives,. and 
searches the directories at any ready drives for the loader program "OSLOAD.COM .... 
When this fIle is found,. the start-up PROM loads it into the TPA and executes it. 

The loader program scans a.U. d1sk drives for an exec:utaahJe version of the operating 
system "OSMAS'l'!R.sYS". When this :We is found, the loader program proceeds to 
load the operating system into me tcpmost portion at memory, using the lead address 
and load length specifJed by the firrt four bytes of the .sYS file. 

TurboCOS inc:J1Ides an easy-to-use system generator (the GEN command) for creating 
loaders, executabJe operating systems, and bootstrap ROMs.. The Gal command is a. 
spedallzed lInkage ed1tor" wh.ic:h llnks tcgether the ciesirecf combina.'tion: at functional 
and hardware-dependent modules to create a. version of TurboOOS configured with the: 
desired features and for the desired hardware.. The GEN command also provides a. 
powenul symbolic patch facility which may be used to establish virtually any 
operating system parameter. ConsuLt the Cgnfl&1ujltjgn Guide for details. 
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Bumple gf the 1Jsc qt TumQOS BeeP"' Loc'sl 

The following pages- contain listings of three short programs. written. in Miaosott 
B ASlc.ao which illustrate the manner in- whJch record-!eve11ntedoc:ks may be used in 
conc:urrent update appl1cat1~ 

The first program,. INlTIAL.B AS,. creates a random data. :We- OAT ABAS£.OAT and
initiallzes· all. of its data. records to the value- zero-. The:first record. in the file is a 
header record,- and contains a. value whidr gives the number at data. records in the 
flle.. 

The second progran1p UPOA TE.BAS,. performs repetitive random-access updates. to the 
flle.. Each update- increments the value contained in some record by one;. Because
this. prograin uses the- record lock facilities 01 TurboDOS,. it may be- executed 
simultaneously from several. terminals at once.. 

'The third program, CHECKSUM.BAS,. proc:eaes the file sequentially and displays the 
sum ot the values contained in all data records. A:fter running UPOATE.BAS 
simultaneously from several. terminaLs, Cl-iECKSUM.BAS may be used to veri:fy that 
all updates were- ~esses correc:t1.y. 
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100 f "tNlTIAl.BA51' lI1itiaUzes a. random database. 

110 ' 
120 INPUT "NUMBER OF RE.CORDS";N9 
130 f 

140 r Create random flle 
1'0 OPEN "R"',Dl~nDATA8ASc.oAT'" 
160 Fl!LD 11,12& AS R$ 
170 ' 
180 r Write header record c:an'taining number at data records (N9) 
190 I..S£r R.$-STR$(N9) 
200 PUT 11,1 
210 I 

220 ' Write N' data. records lnitiaUzed to zero 
230 FOR N=2 TO N9+1 
240 LSl!T R$aSTR$(0) 
VO PUT Il,N 
260 PRINT N; 
270 NEXT N 
280 ' 
290 I Close the file, and set Shared and Global attributes 
300 C1.OSE (11 

310 NAME nDA T ABASE.OA 1" AS nfJ+IJ:fJ:fJ:jJ:fJ:fJ .D+fJ" 
320 END 
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100 ' "tIPOATUAS" Wustrates random-acc:eD updating 
11 0 f using the- record. lock faciUtjes Of TurboCOS. 
120 t 

1.30 INPUT 1tENfER RANDOM NUMBfR";S 
140 INPUT" "ENn!R NUMBER OF lTERAnONS"iN9 

1"0 ' 
160 t Di.scard the :first S random nwnber5 
170. FOR N=l TO S:X=RND(l):NEXT N 
180 ' 
190 I Open random file and read its. header record 
200 ' to determine the number" of data. records (R9) 
210 OPEN "R,"",Il,"DATABASE:..OAfW' 
220 FIELD 111,12& AS R$ 
2.30 G£T 111,1 
240 R9=VAUR$) 
2-'0 I 

260 I Generate a. random record number between 2 and R9+1. 
270 ' Read-increment-write that: record,. using record loc:1cs. 
280 ' Repeat Utis ~ccesa. for N9 iterations. 
290 OPEN "l"',I2,"$.LOK- I enable interlocks- (suspend en conflict) 
300 FOR N=t TO N9 
310 R=INT(RND(1)*R9}+2 
320 GET 1I1,R 
330 X= V AL(R.$) 
340 X=X.l 
3'0 LSET R.$=STR$(X) 
360 PUT IIl,R 
370 PRINT N,R,X 
380 NEXT N 
390 ' 
400 I Finally, dose the file 
4-10 CI..OSE III 
4-20 CLOSE 112 'release interlod<s 
4-30 END 
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100 ' "CHECKSUM.BAS' simply reads each record 
110. ' in the file~ and computes the sum of them. 
120 • nus program can be used to check for the 
130 ' proper cperaticn at "tJPDA TUAS'" when \meet 
140 • ccncurrently from several terminaLs. 

1'0 ' 
160 OPEN "R"',I1,"DATABASE.OAT"" 
170 PIEI.D 11,128 AS R$ 
laO GaT IIl,1 
19<1 N9aV ALCRS) 
200 FOR N-2 TO N9+1 
210 GET 111,1'1 
220 s.5+V AL(R.$) 
230 PRINT N,VAL(R.$);S 
240 NEXT N 
~O CLOse 11 
260 PRINT 
270 PRINT "SUM =";5 
280 END 
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Ccmmands 

COMMANQS 

AUTQLQAQ CQmmand 

TurboOOS provides a flexibler and u.ser-det1ned fadllty for load1ng any program (e.g.,. 
a func:tlon menu) au'tomatic:ally a't Uti'dal. system c:old-start and/or at each system 
warm-start. Automatic:- program loading at cold-start and ViaI'1IHtart are c:antrolled 
by flies named COLDSTRT .AUT and W' ARMSTRT .AUT respectively. Automatic:
program loading takes place cnly it the correspondlng .AUT flle is present. at the 
logged-on d1sk. 

The AUTOLOAD command enables you to create tbese .AUT flles.. The command. 
forma't is: 

AUTOLOAD command 

where "command" is any valid TurboOOS command that you wish to be executed 
automatically at cold-start or warm-start. The "command" may not be a. multi
command string, but it may be a OO-COmmand. 

The AUTOLOAD command creates a file- named AUTOLOAD.AUT on the logged-on 
disk. By renaming this file as COLDSTRT.AUT or WARMSTRT.AUT, you will cause 
the specified "command" to be executed automatically at system c:o.1d-start or at each 
warm-start. Note that a newly-created .AUT file does not aUect system operation 
until the next system ca.lct-start. 

Example: 

OAjAtlIOLQAQ MBASIC MENUpSOC 

Auto load flle created. 
OA}RENAME AUIOLQAQ.A(lT COLpSTRT.AUT 

A:AUTOLOAD.AUT renamed to A:COLDSTRT.AUT 
OA} 
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BACKUP Cgmmyd· 

The- BACKUP command enables you to pedorm a. fast dlsk-te>o<1Lsk copy for- backup 
purposes. The- command format is: 

where- IIsrc:drive" and "c1estdrive"" specify the source and destination drives. Source
and destination disks must be at exactly the same- type- and format. If the "iR If: 
su1fix is preseltt~ then BACKUP repeats (allowing multiple removable d1sks to be 
backed up) until terminated by typing CTRL-C.. 

In a netwo~ configuration" SACKUP may not be- used in a. slave pnxessor- to access. 
source or destination drives. owned by the- master processor. However~ a. slave 
console may be attached to the master processor <see MASTER command) for the 
purpose at running BACKUP. 

Example:. 
OAjaAcKug Ar a: 
Insert source- disk In drive. A 
Insert destination disk in drive a 
Enter <cr> to begin copying: ~ 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
oAl 
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The BUrrms command enables you to c:nange the number and/or size at disk buffers 
ma1n'talned by TurboDOS to enhance me processing performance. The command 
format la 

BUPPJ!RS Nn Sa 

where "n" is the desired number at bufiers. (at least' 2), and "s" is the desired. butier 
size in bytes (l2J, 256, '12~ 102f1.~ 1638f1.). The bu:f1er size must nat be smaUer 
than the physicaL sector size at the d1aks being used. For optimum per1o~ the 
number'" of buffers should as. large as possible consistent with the memory 
requirements. at the programs to be run.. 

If there is not eacugh memory to allcc:ate the requested number af bu11ers at the 
specified ~ the BUFPERS commanci will. allocate as many as it can. If either the 
"NIf' or "S" arguments. are omitted, the corresponding parameter remains unchanged. 
If bo1h are omitted, the command simply displays the current parameters. 

Examp~ 

OA}a (reFER s N6 
Number of Bufiers: 6 
Length of Buf1ers: 102", 
Current System Size: 64K 
Memory A vallable: If.6'96 
oAl 
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CHANCJt Commud 

The CHANGE commanci must be used. prior ta changing removable d1sk volumes in 
multi-uaer conflgurations. of TurboOOS- The command format is: 

CHANGa drives 

where ftdrives.'" is a string. ot one or' more drive letters A-P, or .... if you want to 
c:bange. all. dJ.sks" 

If any of the requested drives are in use by another user, your request will. be denied. 
Otherwise, you. wUl be prompted to change- the requested disk(s),. and to enter 
carriage-retum when you are done. Until you. have pressed carriage-retum, no other 
user will be allowed to access the dl.sk(s) tha~ you are changing .. 

OAlCHANCP; sen 
Change d.isk(s) BCD, then enter c:aniage-retum: ~ 
OAl 

OAlCHANCg • 
01sk(s) CD in use 
OAI 
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Commands 

The COPY command enables you to copy lndlvidua1. disk files or groups at files. The 
commanci format is: 

COpy sn:file desU1Je ;options 

where "srcfUe" and "deS't:file- sped:fy the source and destination drives and files. 
W Ud-card c:harac:ters ("1- anct "*") may be used in the "srd1Je" argument to indicate 
that multiple flles are to be c:opied. Wlld-card c:haracters may also be used in the 
"desUlJe" argument to ind1c:a'te that the corr5pOftding c:haracters ot each source-~ 
specHication are to be used in specifying each destination f1le. An "srdile" or 
"desUlle" argument consisting only ot a drive letter (e.g.,. "C:") implies a. file 
spedficaticxr at all wild cards (l.e.,. "0. •• *"). 

If both "m:file" and "destflle" are- omitted from the command Une, then the COPY 
command operates in an interactive mode. It reads suc:cessi.ve- directives from the 
console (prompted by an asterisk ..... ). A null.. d1rec:tive terminates the command. 
The format at each interactive direc:tive is: 

srdlle destfil.e ;options 

The "options" argument may c:antain either "Y" or "N" (preceded by a semicclon), to 
specify whether or not you want to confirm each individual file before it is copied. 
If neither "Y" or "N" is specif1ed and "srdUe" contains wild cards, then the COpy 
command prompts you to spec:ify whether or not confirmation is desired. 

The "options" argument may also contain "5" and/or "Dn followed by a number from 0 
to 31. 1£ present, these options specify the user number associated with the source 
and/or destination files, respectively. In the absence of these options, the source and 
destination files are associated with the current user number. The "5" and "D" 
options are honored for privileged log-()os aUy. 

The liEn option causes each source file to be deleted after it has been successfully 
copied to the destination. 
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Two options facilltate- archiving of hard. di.sks. The- "A" option causes COpy to 
bypass. files which have the Archived attribute set, and to set the Archived attribute
on files that" ~ copied. The "C' option gives. you the- opportunity to change the' d1sk 
in the destination drive if the first cU.sk becomes- fuJ.J.. 

For exampJ.e;. the c:ommand:: 

OA}COpX E: At ;ACN 

could be used to provide incremental. archiving of a. Winchester hard disk (E:) to 
several mini-floppies (A:). 

Examples 

OAlcQey ".BAS S; iN 

A:AMOR1'IZE.BAS copied to B:AMORTlZE.8AS 
A:PRIM.ES .BAS copied to B:PRIM.ES .BAS 
A:STARTREUAS copied to B:STARTREK.BAS 
oAl 

OA}CQPY S;MAXI*," C;Qp=r!," ;Y 
OK to copy B:MNaCOMP.TXT to C:OPTICOMP.TXT (yIn)? ~ 
OK to copy B:MAXIMUMS.COM to C:OPTIMUMS.COM (y/n)? Y. 
B:MAXIMUMS.COM copied to C:OPTIMUMS.COM 
OK to copy B:MAXIMUMS.POR to C:OPTlMUMS.POR (y/n)? Y. 
B:MAXIMUMS.POR copied to C:OPTlMUMS.FOR 
OK to copy B:MAXIMUMS.R.EL to C:OpnMUMS.R.EL (yIn)? ~ 
oAl 

OAlCQPY 
.. AUTOLQAp.CQM S; 

A:AUTOLOAD~COM copied to B:AUTOLOAD.COM 
.. ",TXT a; jNg 

A: REF ER.E NC. TXT copied to B:REFERENC. TXT 
A:REFERENC.TXT deleted 
A:USERGUID.TXT copied to B:USERGUID.TXT 
A:USERGUlD. TXT deleted .. 
OA} 
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. Commands 

The DATE commanci enables you to set or dLspJay the system date anct time. The 
command format is:. 

DAm S1!T 

in response to which you are prompted lnteracti.vely to enter the new system date Un 
format "dci mmm 1Y") and tima an format "hh:mmzss.").. You may leave the date 
and/or time unchanged simply by typing carriage-return in response to the 
corresponding prompt. The com mane 

DA~ 

simply dlspJays the c:urleatt system date and time. 

Example: 

OAlOAn SET 
Date: OZ pm: 41 
TIme: I 6;l5;QQ 

OAl 
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DRtEn Cgmmand 

The DEL£TE command enables you to delete- individual disk files or groups at files. 
The command. format is:' 

DELETE ~ joption 

where "f1le" spedf1es the file' 'to be deleted. Wild-card characters ("1" and ..... ) may 
be uaed in the "f1Ie'I argument to inci1ca.te that multiple files are to be deleted. 

If "file" is omitted from the c:ommanci line, then the DELETE command operates in an 
interactive mode... It reads successive: d1rectlves from the console (prompted by an 
uterisk. ..... ,,). A null directive. terminates the: command. The: format at each 
interactive direc1:1ve is:. 

We ;option 

The "option" argument may be either "Y" or "N" (preceded by a semicolon), and 
speci:fles whether or not you want to confirm each individual file before it is deleted.. 
I:f "option" is omitted and "file" contains wild cards,. then the DELETE command 
prompts you to specify whether or not ccn:firmation is desired. . 
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OA}PEt.m *.8AS ;N 

A:AMORTIZl!.BAS deleted. 
A:.PRIMaS .BAS deleted 
A:STARTRfK.8AS deleted 
OAl 

OAlPE~m B;MAXJ!,· ;v 
OK to deJete 8:MAXICOMP.TXT (y/n)? til 
OK to delete B:MAXIMUMS.COM (y/n)? ~ 
B:MAXIMUMS.COM deleted. 
OK to delete B:MAXIMUMS.FOR (y/n)? ~ 
B:MAXIMUMS.FOR deleted 
OK to delete B:MAXIMUMS.REL (y/n)? ~ 
OAI 

OAlpgET& 
* AUTOLOAP,C:OM 

A:AUTOLOAD.COM deleted 

• *.TXT 
Ambiguous filename: confirm individual fUes (y/n)? ~ 
A:.REFERENC. TXT deleted 
A:USERGUIO. TXT deleted 
• 
OAl 
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aIR" Cgmmgd 

The' OIR command. enables you to display an alphahe1:ized' dWc d1rec:tory aft the 
console or- printer-. Ther command format is: 

OIR f1leo;L 

If the "file'" argument is', pr~ it spedties the desired disk drive. Oth~ the 
lQgge<l-on drive- is. referenced. The- "fl1e" argument may also include' an ambiguous 
~ specification to indlcate that cnly a sped1ied group of files is to be displayed. 

If. the ";L" suflix is present,. tben the directory is printed.. Othe~ it is displayed 
an the console.. 

The OIR command displays cnly files created under the current user- number. (Also 
see the USER command.) 

Examples: 

OAlPTR ;L 
...direc:tory at all A-drive files at printer._ 
oAl 

OAjPTR B; 

...d1rectory af aU B-drive files at console
oAl 

OA}PTR ·.BAS 

...directory af A-drive .BAS files at consaie.
oAl 
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Commands 

The CO command enables. you to execute & pre-defined sequenat of TurboDOS 
commands wttich you have previously placed in a disk me. The command format Is: 

DO do11le argl arg2 _ ugH 

where "dofile" sped:fles a We of commands to be- executed (called the "DO-f1le"). If 
"doflJel" does not specify an expJJdt file type, thea the type ".DO'" is asaumed. If the 
DO command has. no additional arguments fallowing "do1lle", then the commancfa in 
the specified DO-f1le are simply executed by TurboDOS in sequence. 

The optional arguments "ugl'" through "argNW are arguments to ,. substituted into 
marked locations in the DO-ti1e. Any number of arguments ls permitted.. Arguments 
containing embedded spaces must be enclosed in single- or clauble quotes.. If one or 
mare of these arguments- ant presen~ then ttut Do-command makes a temporary copy 
of the Do-flle in which the arguments are substituted as required. The commands in 
the temporary f1Je are then executed by TurboDOS in~. The temporary file 
is given the same name as the original. DO-file- except that the last character of the 
file type is changed to a dollar sign (e.g., "GENERATE.DO" is copied to 
"GENERATE.DO$"). The last Une of the temporary f1Je consists of a CELETE 
command which causes the temporary file to be deleted at the end of execution. 

The CO-file is simply an ASCn file of any desired length, each Une of which contains 
a valid TurboDOS command or mulu<ommand string. Th~ you can create CO-files 
with any conventional text editor. If argument substitution .is desired, then you must 
mark each substitution point in the DO-file by enclosing the argument number in 
braces. For examp~ "O}" will be replaced by the value of the argument "arg3n. A 
default value may follow the argument number, separated by a comma (e.g., 
"{12,DEFAULT}"), and will be used if the corresponding argument of the CO command 
is missing or null. 

A CO-file may contain any number of embedded CO commands, even in multi
command strings. TurboDOS supports full nesting of DO-files to any reasonable 
depth. 

Certain commands (such' as COPY, RENAME and CELETE) and other programs expect 
interactive input from the console keyboard. 1£ such a command or program is 
executed within a CO-file, then its console input comes from the CO-file rather than 
the keyboard. An exception is console input solicited by means of direct console I/o 
(function 6) or d1rect calls en the BIOS vector. 
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SUppOSe" you have created. & :file named RUNBASIc.DO contalning the following llnes 
at ASCI textt 

BASCOM Ul.REL,U}.PRN={ll.sAS(3,/Z/S/C} 
TYPE. U}.PRN ;L 
LaO. U}.REL{2}IC,Ul.COM/N 
DELfTl! 
(l}.REL 
U}.PRN 
<null. llne) 

UI 

Then you- could execute- this Oo-flle as follows: 

OAleo RtJNBASIC PRIMEs 1M 
OA}BASCOM PRIM.ES.REL,PRlMES.PRN==PRlMES.5AS/Z/S/C 
...compilation.-
OA}TYPE PRIMES.PRN ;L. 
...lIsting on printer_-
OAlLaO PRIMES.REL/M/E,PRIMES.COM/N 
...link map... 
a AlDELfTE 

• PRIMES.R.EL 
A:PRIMES .REL deleted 
... PRIMES.PRN 
A:PRIMES .PRN deleted 
• 
OA}PRlMES 
...execution of primes \X'osram
OA}DELE.TE RUNBASIC.OO$ 
A:RUNBASIc.DO$ deleted 
oAl 

3-12 



Use~·s Ga14. to- TgrDoDQS 
Copyright (C) 19&1 by Software ZOOo. Inc. 

Commands 

DRID Commend 

The OalVa command enables you to- display physic:aL. disk c:har'acteris'tic:s (II the 
c:0I1S0la or printer. The command format _ 

CRIVE flle jL 

If the "We" argument ls: present, it sped:f1es. the desired disk drive.. Otherwise, the 
logged-on. drive is referenced. If the "iL" suffix is present, then the drive 
information is printed.. Otherwtse, it is dlsplayed CII. the c:onsoie. 

OA]CRIYg B; 
D1sJc c:harac:teri.sdc:s,. drive S:OOCUMENT.TXT 
Maximum data capacity : 122"'1( 
Allocation block size : 2K 
Number of directory entries : ~6 
Physic:al sector size : 1024-
Physic:a! sectors per track : 16 
Physical tracks per disk : 77 
Number of reserved tracks : 0 
OA} . 
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DUMP CQmmand 

The DUMP- c:ammand enables you to' dLsplay a cambined. hex/ASCII file dump on the
console o~ printer. The command format is:-

DUMP flle ;1. 

where "~spec:.Wes- the disk: file- to' be dumped. If the W;LII" suffix is prese~ then 
the- hex! ASCII dump J.s; printed. Otherwia, it Is d1splayec1 eft the console. 

Example:: 

OAlPUMP 6;CPMp.CQM 

...combined hex/ASCII dump.... 
OA} 
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Commands 

EBASEDIB Cqmmend 

The £.RASJ!DIR commanci enables you. to erase 1:he entire d1rectory all a. spedfled 
dlsk. 'The command. format is:. 

ERASEDIR drive 

where "drive" sped:fies 'the d.lsk to be erased. 

CAunONt Thl.s. command erases AU..in1ormaticn on the specWed ~ regardless of 
user number or read-anLy attributes. Its use is restricted to privileged JDg-ans only. 

OAlER ASEpm 8; 

OK to erase directary on drive B (Y IN)7 ~ 
Directory erased 
OAl 
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NQ Cgmmand 

The FIFO command. enables you to create- ~ dlsk-res1dent or RAM-resident FIFO. 
The command format ls 

FIFO file 

where "file'" specifies the desired drive and name. If the sped:f1ecl FIFO already 
exists, its characteristics are dlsplayed. Otherwise, you ~ prompted for the 
necessary parameters to create a new FIFO .. 

OAJmo B;BATCH.pO 

FIFO file nat founc4 c:rea't1ng new fll .. 
Enter FlFO type (Ram/Disk)~ It 
!mer maximum number of records U1"3'): J..Wl.Q. 
FIFO file created 
OAl 

OAJEJEO B;BATCH.PO 

FIFO is Disk resident 
Maximum number at recordsz 1000 
Current number of records: 0 
OAl 
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. Commands 

In order to keep track of which bJDc:ks of disk space are oc:c:upied and which are free, 
TurboCOS maintains a\ each d1sk an allocation map for that d1sk's space... CertLin 
program malfW1c:tions (e.g.p failure to close a new!y-c:reated file) can create 
dlscrepancies between the allocation map and the dlrec:tory of a d1ak. The result is 
that d1.sk blocks may OCCMimally become unava jla bIe. 

The FIXMAP commanci enables you. to regenerate the allocation map for a d1sk,. 
tbereby rec:Jaiming any dfsk bkx:ks that may have become unavailable: in this fultion. 
'The command. format' is: 

FIXMAP flle 

1£ the "file" argument is IX'.~ it spedf1es the desired d1sk drive. Otherwise, the 
logged-on drive Is referenc:ecf. 

In a multi-user system, you cannot use FIXMAP on a. drive that is in use by another 
user. 

OAlElXMAP 8; 

Drive B disk map re-initiaJlzecf 
OA}EIXMAP C; 
Drive C disk map re-initia.llzed, .3 allocation bloc:k(s) gained 
oAl 
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fORMAT Cgmmapd 

The FORMAT command enables you. to. initialize or'verify a. cflsk. The commanct 
format is 

FORMAT drive ;optlans 

where- "drive" specW.es the disk to be initialized. The- command normally initiaUzes 
and veri:f1es. the- d1sk,. but the- ";V" option may be- used. to cause veri:f1c:ation only.. If 
the ";R'" option is present,. then PORMAT repeats (allowing multiple removable disks 
to be initia lized or verified) until terminated by typing CTRL-C. 

Other options at the FORMAT command are- hardware-dependent.. For floppy ~ 
the. following options are availa "ler-

1 or 2 one- or ~ diskette 
S or 0 single- or dou.bLe-density 
T or C TurboOOS or CP/M-compatib1e- format 
3 y IJ or S. For minifloppies: 35-, 40- or SO-trade disks 

In a network con:figurati~ FORMAT may not be used in a sJave processor to access 
a drive owned by the master prccessor. How~ver, a. slave console may be attached 
to the master processor (see MASTER. command) for the purpose of running FORMAT. 

Example: 

OA}EQRMAI B; ;20T 

Insert disk to be formatted in drive B 
Enter <cr> to begin formatting: ~ 
Starting format pass 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Starting veri:fy pass 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
oAl 

NOTE: On systems with several types of disk storage units, several hardware
dependent versions of the FORMAT command (called FMTxxx) will generally be 
provided. 
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Commands 

The LABEL command enables you to record a volume label 011 any d1sk. The 
commanci format is 

LABEL label 

The "label· argument has the same format as a flle specification. The name and 
type :f1e1ds are used aa a volume label. for the specified drive. If no drive is spec:i:fiecl 
explicitly, tilen the logged-on driv~ ls labelled. The labeL recordect en a dWc may be 
dlspJayed using the om or ORIVE command. 

Example: 

OAl LABEL 5;PAYAB U;s.QAT 

OJak labeJ. written. 
OAlCRNE 5; 

Cisk charac:terist1~ drive B:PAYASLES.DAT 
(...etc...) 

OAl 
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LOCO" Command 

The- LOGON command provides password-type security in- muJ:ti-user- configurations at 
TurboOOS. The- purpo_ ot th.is command is to prevent unauthorized access to the 
system anc1 to prot~ privatI!' file- llbraries. The cammanci format is: 

LOGON 

in response to which you are: prompted to. enter your user-ID from the cansa1e 
keyboard. The user-ID is validated against the f1Ie USERID.sYS in the' user 31 
library. USERID.5YS is an AScn text file containing entries at the form:. 

user1d,. ("password1,. usemo[P1" [drive] 

where "userid" and. "password'" are up to & c:barac:ten. in length,. "usemol ' is a user 
numb ... 0...30, and "drive" is a. drive letter A-P. The password and drive fields are 
optional.. If your" user-ID has an aasaciatecl password spedf1ed in USERID.sYS, then 
LOGON prompts you to enter a. pasawordr and. vallda:tes it. The-log-orr succeeds only 
if you enter bo1h the user-ID and password correctly, in which case your console js 

logged onto the spec.uied user .I)umber, and the specified drive ls selected as the 
default disk... If your entry in USERID.5YS has the user number sufiix "P", you are 
logged-on as a "privileged" user, enablIng you to. access various protected facilities of 
TurboCOS. 

Ii the user 31 library also contains a We named SYSLOG.SYS, then the LOGON 
command will automatically record your log-on in that file. 
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Commands 

'Tha LOGOFF commanc:i is. used in mw.t1-user con:f1guratiana at TurboDOS to terminate 
your- sessicn. The command. format is 

LOGOFF 

The LOGOFF command sets tne user number to a reserved value (1) and selects tne 
system drive as the default disk. The J1.brary for user 31 normally c:ontains only U. 
LOGON.COM commanci :We anct the USERlD.5YS valldation:We. ConsequentLy, no 
further actlvity can be pedormed unt1l a successfuL LOGON has been accomplished. 

11 the library for user 31 on the system drive also conta.lns a file named. 
"SYSLOG.sYS"', then the LOGOFF command will automatically record your log-off. In 
that flle.. 

Examples 

'C}LOCOEf 
31A} 
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MA:rreR Cqmmpd 

rt you are- using a slave consoLe- in & networking TurboDOS canfigurati~ the MAST!R 
commana enables you to: at"tadl your console to the master" processor. The command 
format. ill 

whic:h attaches. your cansale to tbe master processor.. To cfeUch from the mast« 
procesaor (ana resume- normal slave conseJe operation), ent~ an Attention-Abort 
sequence (CTRL-5 CI'RL-C). 

While. attached to the- master,. you can make attention requests of. the. master" 
prcc:essor by'using CTRL-A (instead. of the usual. CTRL-S). 

NOTE: The MASTER command requires that the master operating system be 
generated with. a. spedaL console driver module (CONREM). 

Example:: 

3B}MASn;R 

Console attached to master processor 
Enter User-ID: SYSn;M 
Enter' Password: SEeR lIT 
OA1eACKUP A; B; 

• 

• 
oAl LOGOFf 

Enter' User-ID: <CTRL-S CTRL-Q 
Console detached from master processor 
3B} 
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pRINT Cpm_pd 

The PRINT command enables- you to contral. 'the rcuting ot your print cutput. The 
command format is 

PRINT keyword keyword... 

where "keyword"" is chasen from the fallowing J1st: 

LOCAL 
REMOTE 
PRINTER=p 
QUEtJE=q 
DRIVI!=ct 
PlI.E 
CONSOLE. 
OFF 

and "pit, nq"" and "dVl' are printer, queue and drive letters in the range A-P. Any 
keyword may be- abbreviated to a single letter ("P" for PRINTER, "QIt for QUEUE, 
etc.J. 

'P~INT ORIYE=d QUEIlE:q causes print output to be spooLed to print files en the 
specified drive, then queued automatically on the spec:Wed print queue for de-spooled 
printing. 

PRINT ORIYE:d FI!.e causes ~int output to be spooLed to print files en the specified 
drive, but mn. queued automatically for printing. 

PRINT PRINTER:" causes print output to be rcuted directly to the specified printer 
without intennedla:te spooling to d1sk. 

PRINT CONSOLe causes print output to be rcuted to the consoLe. 

PRINT OFE causes print output to be discarded. 

PRINT without keywords causes the current print routing to be displayed. 

In a networking system, you can route your printed output to either loc:aJ. (slave
owned) or remote (master-owned) printers by using the keywords LOCAL or REMOTE 
in any PRINT command. 
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Examples 

OAlPBYNT O=C QrA 
Printing. is. to- LOCAL SPOOLfR an DRIVE C to QUEUE A 
OAl 

OAlPBINT P=B 

Printing is to LOCAL PRINTER S 
OA} 

OAjPBOO C 

Printing is to LOCAL CONSOLE 
oAl . 

OAjPBINTQ 
Printing is to LOCAL OFFLINE. 
oAl 
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The PRINTER commanc1 enables you to- c:ontral de-spoaled printing. The c:ommanci 
format is 

PRINTER P keyword keyword... 

where "p'" is & printer letter in the range A...2 which spec:ifles the printer to be 
controlled, and "keyword"is chosen from the following llst: 

LOCAL 
REMOTE 
QUEtJ£::q 
OFFLINE 
STOP 
GO 
BECIN 
TERMINATE 

Any keyword may be abbreviated to a single letter ("1'" for TERMINA T!, "Q" for 
QUEUE, etc:J .. 

PH INT'SR P QUEl1'S=q causes the- specified printer to take its print jobs from the 
speci11ed de-spool queue. If the printer is currently printing from another queu~ 
then the new assignment takes effect at the end ot the current print job. 

PRINT'SR P OFf' causes the specified printer to be taken of:fline at the end of the 
current print job. An o:W.ine printer may be accesaed for direct printing. 

PH INT'SR P STOP temporarily suspends de-spoolIng to the specified printer (e.g., to 
correct a paper jam). 

PHINTgR P GO resumes de-spoollng to the specified l1"inter. 

pRTNT'SR P BEGIN stops de-spoolIng to the specified printer, and causes the current 
print job to be reprinted from the beginning when de-spooling is resumed. 

PRINTER g IER MINAI'S terminates the current print job on the specified printer, 
and continues with the next queued job. The terminated print flle is not deleted 
from d1s~ however, so the job may be manually requeued with the QUEUE command. 
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pBINTSB g with no- keywords displays the- current status of the spedf1ed printerr. 

In a networking. system,. a PRINrER command run In a. slave processor defaults to 
REMOTE unless. the- LOCAL keyword is included in the command.. 

Examples~ 

OAlPBINT1SR &- QpA 
LOCAL Printer'" a. Assigned to QUEUE A 
OAl 

OAlPBINTER B S 

LOCAL Printer B Assigned to QUEUE A (Stopped) 
oAl . 
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Commands 

The QUEUE command enables you to manually queue print :Wes for de-spoa.led 
printing. The- command format is: 

• 

QUEUE file. jOptions. 

where ":We- spec:Wes the file to be queued. Wlld-card c:harac:ters ("1" and "*") may 
be usec1 in the "file't argument to lnd1cate that multiple fllea are to be queued. 

If "filell 1s omitted from the command line" then the QUEUE command operates in an 
interactive mode. It reads successive d1rect1vea from the console (prompted by an 
asterisk ,..It). A null directive terminates the command. The format at each 
Interactive dlrec:t1ve Is: 

file. jOptions 

The options argument may include: 

"Y" or "N" to spedfy whether or nat you want to confirm each individual file 
before it is queued.. If neither is specified and "file" contains wild cards, then 
the QUEUE command prompts you to speci:fy whether or not you want 
confirmation. 

"s" or "0" to spec:i:fy whether you want the queued files to be saved or deleted 
after printing. If neither is specified, then the files are saved. 

"Q=q" (where is a queue letter in the range A-P) to specify which de-spooL queue 
to use. I:f not specified, the current queue (as specified in the last PRINT 
command) is used. If there is no current queue in effect, then the "Q=q" option 
is required. 

"Lit or "R" to specify whether you want printing to be local or remote (meaningluL 
onLy from a network slave). If neither is specified, current print routing (as 
specified in the last PRINT command) is used. 
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Example= 

OA}QugUE -PRINT .. • ;NCQpA 
Al-PRINT-.DO& queued, 
A. ... PRlNT-.Ql4- queued 
A:-PRINT -.020 queued 
OAl 
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The ecmva command enables you tel react ene record from a. PlPO, and to dlsplay it 
en the- consc1e-. The command format 1sr 

RECEIVE file 

where "file'" spec:1fies the- FIFO you wish to read. nus command may be useful 
where FIFOs are used as message mallboxes.ln a. mu.1ti-wser' system. 

Example: 

OAlREcmg MAJI,BQX.RMN 

OIcx.....NEEO TO MEET \VtTH YOU--1EPF 
OAl 

Note that RECEIVE displays. cnly one recorda If you want to display o~ print the 
entire. contents of a FIFO, use the TYPE command instead.. 
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RENAME' Cqmmand 

The RENAME command enables: you to rename. indlvidual. disk files Or" groups at files.. 
The commanc:t format' ia 

RENAME o.ldflJa new11le ;option, 

where "o!dflle'" and "newf1le- specify the old and new We- names. Wlld-card. 
c:harac:ters ("111' anc1 .... ) may be used in the- ·oldfile"' argument' to indicate, that 
multiple files are- to be renamed. Wlld-carci characters may also be- useci in tile 
"newf1lelf" argument to indicate that the corresponding characters. of each old file 
name are- to be usect in naming each new fUe.. An "o1cffile" or- "newfile" argument 
consisting only of a. drive- letter (e.g.. "c...., implies a file- specification of all wilet 
c:ards (~ "C:, •• *,,). 

If both "o1dflleJ' and "newfUen- are omitted from the command lIne;.. then the RENAME 
command operates in an lnterac:t1ve mode. It- reads successive d1rect1ves from the 
console- (prompted by an asterisk ...... ). A null dlrec:tive terminates tile command. 
The format ot each interac:tive cflrective ist· 

oldfl.le newfiJe. ;option 

The "option'· argument may be either "Y" or nNW' (preceded by a semicolon), anet 
specilles whether or not you want to con:firm each individual file before it is 
renamed. If "option" is omitted anet nolctfile" contains wild cards, then the RENAME 
command prompts you to spedfy whether or not con11rmation is desired. 
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Examples 

OAlRgNAME ;N 
.. "'sAl( .,pRy 

A:REP~c.aAK renamed to AJRaERJ!NC-PRV 
A:USE.RCiUID.BAK renamed to A:USERCitJID.PRV 
• ",TXT "'sAl( 

A:Ll!TT!R .TXT renamed to A:L£TTER .BAl< 
A:R.EPERJ!NC.TXT renamed to A:RJ!f'ERJ!NC.BAK 
A:USERCiUID.TXT renamed. to A:US£RCiUID.BAK 
*' 

OAl 

OA}RENAME B;MAXJ!,,*' OET'," ;X 
OK to rename 8:MAXICOMP.TXT to 8:OPTICOMP.TXT (yin)? ~ 
OK to rename- 8:MAXIMUMS.COM to 8:OPTIMUMS.COM (y/n)? ~ 
8:MAXIMUMS.COM renamed to 8:OPTIMUMs.COM 
OK to rename 8:MAXIMUMS.FOR to 8:OPTIMUMS.FOR (y/n)? :L 
B:MAXIMUMS.FOR renamed to B:OPTIMUMS.FOR 
OK to rename B:MAXIMUMS.RJ!L to 8:0PTIMUMS.RJ!L (y/n)? ~ 
oAl 
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Commands-

REST Commapd 

The RESET commanct enables a.. privileged. WIer' to. reset ale' or- more network. slave 
processors. from any tennmal. of & networking. TurboDOS system:. Up to. 10, slaves are 
denoted by the letters A-P,. and. the- c:ommanc1 :forma~ is: 

RESET slaves 

where "saves'" Is; a string of on .. or more' slave letters. A •• .P, ....... if only the 
requesting slave- is to be reset,. or .... it aU slaves ale to be reset. 

Examplesr 

OAjRSSET 0 
OAl 

OAjREsgT -
Enter- User-ID:-
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Commands 

The SEND command enables you to write ane record to a. FIfO. The command 
format is: 

SEND flle mesase 

where "f1leI' sped:fies Ute FIfO you wish to writ~ and Ifmessage- ls any text yeu wish. 
This command may be useful. where FIPOs are used. as batch queues or message 
ma.i.lboxes In a mult1-user system .. 

ONSSND 6 ATCH.CO CO CQMPLINK 6KjpSQC 

OA1SEND MATV.gX,R MN DICK,_NEEO TO MEET wITH YOu JEEF 
OAl 
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SET Cqmmand 

The SET command enabLes you to se1: and clear- the various file attribut~ and has 
the following format: 

SET :We- ;optiona. +onattributes -o:f£attributes. 

where "anattributr and "ofiattributes'" consist of any set of the mnemonic: letters 1!~ 
S,. F, ~ (i,. and A (corresponding to the attributes. Exclusive,. Share~ FlFO, Read-only, 
Global and ArdUved). Attributes following the "+" are- set",. attributes following theo 
If_If are cleared, and all other attributes are left unc:hang~ 

If "file'" contains wild-cards,. the" SET command can modify the attributes of muJ.tiple 
files; the u.sual "Y" or "N" options may be- used to' sped:fy whether or not you want to 
confirm ind1.viduaL files. If 1fflleJ' is omitted from the' command line, then the- SET 
command operates in interactive mode.. 

ONSET ·,COM ;N tRG .. S 

sets all .COM files at the de£au.1t drive to Read-only, Global, and nstt Shared. 

Ii "file" contains only a drive- specification, then the SET command may be used to 
set a disk volume read-onJ.y or read/write.. 

Example: 

aNSa! B; ;+R 

Drive B set to read-only 
OA}S" B; ;_R 
Drive B set to read/write
OA} 
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Commands 

The SHOW command enables you to dlsplay the settings at file attributes.. The 
command format is: 

SHOW file ;options 

Ii "file'" contalns wUd-cards,. the SHOW command can display the attributes of 
multiple fIles. If "fIle" is omltted from the command lln~ then the SE.T command 
operates in Interactive mode. "Options- may 1nc1ude ;Y or ;N to speay whether o~ 
nat to pause aft.- dlspJaying each filer. or ;L to print rather than display. 

Por example: 

OA}SHOW Sf ..... ;L 

prints allating of :file. attributes for' aU files at the B-dr1ve. 

If "flle'" contains only a drive spec::jficatian, then the SHOW command may be used to 
determine whether a cUsk volume is read-only Or' read/write. 

Example: 

OAlSHgW A; 

Drive A set to read-only 
OAlSHgW S; 

Drive B set to read/write 
oAl 

3-3.5 



Us-etls GlI.ld:e to, TurDo'nOS 
Copyright (C) 1'1l by Software 2000 Inc. 
Commands. 

typg Cqmmand 

The TYPE command enables you to dlspJay the contents at an ASCII flle en the 
console- or printer. The command format' is: 

TYPEf11e iL 

where "file'" sped:f1es the d1sk flle. to be dlapJayed. If the ";L" sufilxls. ~ then 
the conten't$ of th~:We- is printed. Otherwise,.. It ls d1splayed an the: console. 

Example: 

OA}TYPt; B;UJBeooos.poc 
...ASCII dispJ.ay_ 
OAl 

. 
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Commands 

The USSR command eMb1es you to change 'Iile current user number. nus c:ommana 
is. honored only 11 you. have logged-at as & privileged user. The command format is: 

USER uaemwnber 

where "uaemumber" spec:Wes 'Iile desired user number (between 0 and 31). If the 
"usemUlJLberl' argwn~ is omitted, then the c:urreat user number 1s simply displayed 
(lt also appears in 'Iile c:ommand prompt). 

OI\lUSER 2 

Current user number: 2 
mugs Q 

Current user number: 0 
oAl 
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YBRIfY hqmmand 

The VERIFY command enables you. to scaD' it volume (typically a hard-dJ.sk) for- ba&t 
blocks anet to mark them so that' TurboDOS will a.void their use.. The- command 
format is 

VERlPY drive 

where "drive!' specifies. the disk to' be verJ:fled. I:f bad hlacb are detected, the 
command wW ~ a read-only d1rec:tory entry with the f1Jename BLOCKs.BAD to 
mark the defective blocks. 

NOT!:. the bad-b!odc marking £mction at the VERlFY command lX'esentJ.y works, aUy 
in a. single-user- configuratiat of TurboDOS. 
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CP/M-CompatibJe Punc:t1ons 

cP/M-COMpATIBLg PUNCTIONS 

All TurboDOS functions are invoked by means at a c:all to OaO$H with a function 
number in the C-register. Invalld func:ticn numbers result in no operation.. 

c> n- wttIac c. a 

ReCIIJ'D:I. wi:tb- (does not return) 

No'tes& This function (&lao c:aJJed "warm start") is used to terminate execution at 
a transient program. The same function is more commonly performed by 
executing a jump ta lQcatlon ooaaH, wtUc:h has exactiy the same eUect.. 

P"pcffAR h Inpgt Cbaracter fmm Cgo.'. 

C = 1 

Returns witt. A = input character 

NGtesI The consaLe input character is echoed to consaLe altput. 

Etmc;tfgp 2; Qu1:prC Character 'tA Cqnm'e 

C = 2 
E = output character 

Eunc;tipn 3, Input Character fmm Reader 

Called witIIJ C = 3 

Retuma witbl A = input character 

Notesa If the reader device is not implemented, this function performs no 
operation. 
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CP/M-Compatible- Punctions. 

p'.CIAD ., Qvtgut QapCer tp pundt 

Ca "ert wi1b c. 8: If. 
!. a output- c:baracter 

No:t.. If the: reader device is not implementec4 this: funct1an performs no
operation. 

Called witha c =, 
a = output cbarac:ter 

No'tea . If the: spooler is, activated,.. the c:harac:ter- .is: actually output to a print 
file-.. 

caJ.led. witbl: c:, 
E :r -1 (for console- input) 

output- character (for console output) 

RetarDs- wi1b& A = input character 
a if no input ava IIa b1e 

No'tesa If the E-register contains a value other than -1, then that value is sent 
to the console device as an output cbaracter. If the E-register contains -1, then 
any available console input charac:ter is returned In the A-register. If no console 
input cbaracter is available, then a is returneci in the A-register. Thls function 
does not echo console input characters to console output. 

FvnctfAD It RCSpm I/Q AgfpmmrCs 

ca.u.ed withl C = 7 

Retums withl A = I/o Assignment 8yte 

Notesa This function simply returns the value of RAM location 0003 H. 
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Called wi. C:& 
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CP/M-COmpatible Functions. 

l! :& I/O Asaignment Byte 

Notea This func:tion simply sets the value of RAM location 0003 H. It has no 
effect whatever en TurboDOS I/O assignment.. 

PUDdiM '1 Qu1:pgt a"ffer tp CAD'A" 

Ca.Ued ~ C:& 9· 
DE :& bufier address 

Notea . A string of characters terminated by "$'" 14 output to the- c:ansole. 

Evnc;t;fgg 10, In_ anffer Imm Cgnm1e 

ca1Jacl wi'tb& C:& 10 
DE = bufier address 

No'tesz The first byte of the buf:fer must be preset to the maximum number of 
characters to be input. Console input is accepted until terminated by a carriage
return. Input elTOn may be c:arrec:ted by using backspace or delete c:hara.cters t~ 
erase one character, and CTRL-U or CTRL-X to erase the entire Une. On 
return, the second byte of the buf:fer contains the actuaL number of characters 
input from the console. The input string Ls returned starting in the third byte of 
the bufier. 

Evnc;tJAD 11 t Return CQD!FA'C S13'tv' 

ca.lled witha C = 11 

Retums witha A = -1 if console input is available 
o if console input not available 
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psmGt'gn I z; Retum cIS v-ni9D 

caJlect 1L'itU: C:& 12 

Retama ~ HL:II 0022H (CP/M Version 2.2) 

SA = 0022H (CP/M V«siart 2..2) 
D : environment' vecton 

bit 7:& 1 for master processor 
bit 6·:& 1 for privileged Jag-on 
bits 3-0 :& slave prac:essor ID (0...1') 

E. = lxH (TurboOOS Version 1.x) 

Noteu The- TurboDOS version number.is returned In the E-register, and the 
environr;nent vector in the D-register.. The latest compatible CP/M version 
number is returned in the HL-and SA-registers. 

C :& 1.3 

RetarDs wi'tlll. A = 0 

Notesz. In TurboOOS,. the only efiect of. this. function is to reset the record 
bufier address. to 0080H. 

PsmGtfAD 14, SclCS% Qcfaglt Criu 

C = III-
E :& default drive (0 =" A", 1="8",.-,- 1'="P") 

pUDcttgD I't Qgcn pne 

C = l' 
DE = FCB address 

Re'tUms wiUl: A = 0 if successful 
-1 ii file not found 
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J!tmc:tfm 16, C!m= pIle 

Calfee! witb& C = 16 
DE a FCB addresa-

JleCllrDa wi1b& A =r a if successful 
-1 if flle nat found 

J!smc;tIAD I Z; SftA"Ch fpr E'm pus 

ca1Ied 1ritJaI; C a 17 
DE a FCB address-

RetIIIDs" wi1b& A =r 0, 1, 2 or 3 if suc:cessful. 
-1 if fila nat found 

CP/M-CompatWe Functions 

No~.. Returns with d1rec:tory record (foUl" entries) in record buffer. A-register 
specifies which at the four dlrectory entries was found. 

J!smc:tipg II, San;h fpr Nat PU. 

C :I 18 

ReturIIa witbl A :r a, 1, 2 or 3 if suc:c:essfuJ. 
-1 if :file no't found 

Notesl Continues search initiated by function 17. Continues from last dlred:ory 
entry found. Returns with directory record (four entries) in record bufier. A
register spedfies which of the four directory entries was found. 

Psmc:t;fgn 1'1 Dmcee PUe 

Called with. C:I 19 
DE = FCB address 

RetIU'Ds withl A = a if successful 
-1 if file not found 

Notes If FCB contains wUd-cards, all matching files are deleted. 
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ca.1Iett witb& C = 20 
DE =- FCB address 

Retums ~ A = a if. successful 
1 if a.t end-01-:flle 
Z if reading unwritten data. 
8. if readIng lccked record 

pPnc:tfgn 21; YdUt Next Rcs;pnf 

Ca.lJed wi'tht C = 21 
DE = FeB address 

Returns. witbr A = a if successful 

Eppc:tfgp 22; CreaSe pUc 

1 if f11e too large (> 13lfr Me) 
2. if d1sk full 0(" write-protected 
8 if writing locked record 
-1 if no dlrectory space-

Called wi'thI C = 22 
DE = FCB address 

ReturDs witbJ A = a 1£ succe:sstul 
-1 if no dlrectory space-

Eunc;tipn 23r Rename FU. 

ca lIed witJu. C = 23 
DE = FCB address 

Retul'DS witJu A = a ii successful 
.. 1 if no file found 

No'tesa The first 16 bytes of the FeB contains the file re:ference to be renamed, 
and the next 16 bytes contains the new :file re£erence to be used. Wlld-cards in 
the first reference may cause multiple :files to be renamed. Wll~ds in the 
second re:ference cause the corresponding character positions to. remain 
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function 2', Rctvm Rua Jestor 

Called witb& c: 2".. 

Not.. Thls function repJac:es the "Return Login Vector" function of CP/M.. 
(TurboOOS dees nat require d1sk:s to be logged-in before use.) 'I'he ready vector 
can'taiDa a. a'le-bit for each drive that ls ready, and a zero-bit for each drive that 
is not ready. The.least. signi:f1cant bit corresponds to drive "A", and the mast 
significant bit to drive "Pit. This fUDCtian makes it possible- for programs to scan 
all. readt drives in search of a. f1le. 

ca I (eel wi'tb& C = 2S 

Called witb& C = 26 
DE = record bufier address 

No'tesa The record bufier address (sometimes callect the nOMA address") is set 
to OOaOH by defau1~ unless 'tllis function is used to change it to another value. 

Eupc;tJgD 27; Return D"k A lJocat'OP Inform-t'gp 

Called witIK C = 'Zl 
E = drive (O:"A", 1="8",..., 1,=rrpn) 

Re'tUms witJu A = blade size (3=11<, If.=2I<,..., 7=161<) 
C = d.irec:tory blocks 
DE = remaining bloc:ks 
HL = total blocks 

Notesz This function is not compatible with CP/M. (Function 27 in CP/M is 
used oni y by the STAT utility.) 
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Ncrtea Write protects the default drive until the next wann-start. 

flllJC'tfgn 22, RctPm Yr#t Pz AC¥! JcctQr 

Ratums witb HL = write-protec:t vector 

Notes&- . The write-protect vector contains. a. cne-bit for each drive that" is write
pratec:tedp and. a.. zera-bit for each drive that" Is nat.. The least significant bit 
corresponds to drive "AIf, and the mast significant bit to driYe' np,,; 

C&lJed witIIJ: e =- 30 
DE = FCB address 

RetarDS. witbl A = 0 if successful 
-1 if fIle- not found 

Notes This :f1Jnction searches the directory for the file referenced by the FCB, 
and updates the- file attributes in the directory from those in the FCB. The file 
attributes are store({ in the- sign (parity) bits of FCB bytes 2 through 12. 

Eupc;tfgn 31; Resvrn Pby:dca' Disk Infgrm_1iM 

Called witbl e =.31 
E = drive (O="A", 1="Bn,...,l.5=npn) 

Returns yj:thl A = sector size (0=128, 1=256, 2=.512,_, 7=16K) 
Be = reserved tracks 
DE = tracks per disk 
HL = sectors per track 

Notesl This function is not compatible with CP/M. (Function.31 in CP/M is 
used only by tile STAT utility.) 
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CP/M-Compa'tlbla Func:t1cns 

C;e lied wit:ba C:. 32. 
E :. user' number 0 ... :31 (or-1) 

ilet1lnla witlll A = user number 0...31 

HOC... If the E-register- corrtains. the value -1~ then the cunut user number is 
retumect in the A-register. If the E-register contains some ather valla and the 
user is privileged,. then the- the current user number is changed to that value.
(moduJ.o 32).. 

func1tAD '3, Reed R'Pdp. Reeped 

Callecl witlll C = 33 
DE :II FCB address 

Retuma witlll A = 0 if suc:ctS1ful 
1 if reading unwritten data. 
3 if error changing extenu 
If. if reading unwritten extent 
6 If random record number too large 
8 if reading .locked record. 

Natesl This function reads the record number specified by the random record 
number field (PCB bytes .34 through 36). 
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CP/M-Compat1ble Functions 

C&lJecl w1tb& C = 3/J. 
DE = PCB addreu 

ReturJIs. wttba. A = a if successful 
2. if cf1sk full or write-protected. 
3" if error c:hang1ng extents 
, if no dlrectory spaect 
6 If random record number too large 
a if. writ1ng locked record 

Notes nus function writes the record number specified by the random record 
munber field (PCB bytes 34- through 36). 

FsmqfM "~I CgmRUte flIt SIH 

C&Ued witU C = 3' 
DE = FCB address 

Retums Yitbl A = G it successful 
-1 if :We not found 

Notesa nus function computes the- size of the file referenced by the FCB, and 
returns the number oi records in the random record number field (FCB bytes 34 
through 36). 

EUDc:;tf9g '6, Set Randgm Record 

Called witbJ C = 36 
DE = FCB address 

Notesa This function returns the current file position in the random record 
number field (FCB bytes 31fo through 36). Since the sequential access functions 
(20 and 21) do not update the random record number field, function 36 should be 
used when switching from sequential to random access. 
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CP/M-CompatibJe P'UI1Ct1ons 

PPDCt'AD '7; Rc;vrt Y'rfte-Pmcs:t vCdpr 

Celled wi"tM C ~ 37 
DE.. reset vector 

Notes&: Thl.s fuac:ticrt write-enab1es tile drives whic:b carresponci to cae-biu in 
the reset vector. The.least significant bit corraponcfs to drive "A", and the most 
significant bit to drive wptt. 

P:Jqu;tfon .0' "dt. Rapdp. RecAnt Jd1b hem PW 

Notea TurboOOS treats ftmCticn 40 as a synonym fcr' function 34. 
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Elle cAD'UP' 'Uock Qr,pnfptfqR 

The PUe Control Block (PCS) consists of an area at 33 bytes for sequential. f1le 
access,. Or' 36. bytes for random f1le access. The PCB organization is. shown below: 

Byea 

1 

10-12 

1.3 

1~ 

l' 

16 

17-32 

33 

34-36 

Eml' 

Drive 

Name 

Type 

Plags 

Extent' 

Record 
Count 

Map 

Current 
Record 

Random 
Record 

file: name in AScn, rigtrt-padded with spaces 
sign hits. reserved for' We attributes 

file· type in AScn, righ'r-padded. with spaces 
sign hits reserved for file- attributes 

least signWc:ant , bits at extent ruunber-

used by TurboOOS (Do Not Use) 

most signific:ant & bits at. extent ruun.ber 

number of records in current extent 0_.128 
(00 Not Use) 

allocation map of current extent (Do Not Use) 

current record number 0...l.27 in current extent 

used and incremented by sequential read and write 

20-bit record number used by random read and write 
byte 34- is least signi:f.icant 
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CP/M-Compa'tiJXe. Eunc:ticns 

:gmplaW CP/M BIgS SAncfa Tabl. 

TurboDOS provides CL full simulated. "BIOS branch table" in order to support programs 
which make dlrec:t caLLs an the CP/M SIOS. nus branch table always begins lj, 
bytes below the tcp of memory in order to ensure that it begins at a. page boundary 
(as it does in CP/M). The entry paints are: 

xFOOH lMP SOOT ; Cold Start 
xP03H lMP WSOOT ; Warm Start 
xf'06H lMP CONST ; Consale Status to A-reg 
xP09H lMP' CONIN ; Console Input to A-reg 
xf'OCH lMP CONOUT ; Cansa!e Output from c-res 
xFOFH lMP UST ; Printer Output from C-reg 
xPl2H JMP PUNCH ; Punch Output from Coreg 
xPl'H lMP READER ; Reader Input to A-reg 
xf'18H JMP HOME ; Set Track to Zero 
xFIBH lMP SELDSK ; Se!ect Disk Drive from C-reg 
xFIEH JMP S£1TRK ; Set Track from SC-regs 
xF21H JMP S£TSEC ; Se~ Sector from Be-regs 
xF2lf.H JMP SETDMA ; Set DMA Address from BC-regs 
xF27H JMP READ ; Read Disk Sector 
xF2AH JMP VlRlTJ! ; Write Disk Sector 
xF2DH JMP USTST ; Ust Status to A-reg 
xf'30H JMP SECTRN ; Sector Translate Subroutine 

The d1sk read and write entrypoints are honored only for privileged users. 
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-Addltional Func:ticns 

ADDITIQNAL FUNCTIQNS 

Additional TurboDOS ftmetions use function numbers in th* range 64...l.27, and are 
intended. primarily for use by TurboDOS commands and In'temal processes. These 
functions may be used sde.1y by user programs,. except foC' those marked "00- Nat 
Use". 

Ca lied witb& C:a 83 
HL = lullan date 
D : hours (0...23) 
a = minutes (0-'9) 
B = seconds (0-'9) 

No'tea. The Julian date in HL should be the' l'IUTlber at days since the base date 
01 December 31, 19".7. Oates priGr to the base date are represented by negative 
numbers.. 

caJlect withl C = 8". 

Retum& .itbl HL = Julian date 
o = hours (0...23) 
E = minutes (0-'9) 
B = seconds (0.-'9) 

No'teu The Julian date in HL is be the number of days since the base date of 
December 31, 19".7. Oates prier to the base date are represented by negative 
numbers. 

;-1 
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Epps;tign ", (H'-ned) 

NO'Cea Do Not; Use. 

EpncUgn '6' PbDk" D"k ACeeS 

C&Ued. ~ C: 86 
DE : POR padce't address 

JletarDs witba. A = 0 or -1 

Not... This. func:t1on is. avaUable- for- privileged log-ons. ally.. It provides dIrect 
access to the physical. d1sk drivers,. in order to support the BACKUP and.. FORMA'i 
commands. On entry~ the OE-registen. contain the address at al4-byte Physical 
Olsk Request (PDR) packet. The first byte ot the POR packet is an operation 
code whidl determines- the physical operatton to be periormed. Reier to the disk 
driver Interlace specification for details.. 

EtmcUPD 17; Return CAmm "'anDe! S'Ca%V& 

Called .itlu: C = &7 
o = channel number-

ReturDs witlu: A = 0 i:f comm channellnput not available 
A = -1 if comm channel input is ava.lla.b!e 

EtlDc;tipD aa; Input Chamger fmm Cpmm Channel 

C = &3 
o = channel number 

Retuma .11bJ A = inpU't character 
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AdditionaL Functions 

ca"ed wttba C = 89 
o a c:banneJ. n~ 
E a output c:baracter 

F'.sUm m, Set Cqmm eMp". Baud RU. 

c:aJJecl wl'tU C. 90 
o a c:banneJ. number 
E • baud rate cades 

bit 7 a 1 if auention detection enabled. 
bit , a 1 jf. clear-to-send handshaking enabled 
bit , a 1 It output-anLy (Input diu bled) 
bits: 3-0 • baud-cate value 0-lJ (see table below) 

Not... The least signWcant nibble of the E-reg1ster contains a. baud rate vaLue 
as follows:. 

a = '0 8 = 1,&00 
1 :. 7' 9 • 2,000 
Z • 110 10 = 2,1J00 
3 • 131f..., 11 :. 3,600 
~ = 1.50 12 • 4,&00 , :. 300 13 :. 7,200 , = 600 14 :. 9,600 
7 :. 1,200 1.5 :. 19,200 

EJm~gp 21; BIMuED Cqmm Clallll.:l BiLUd B~.: 

Called witba C = 91 
o = channel number 

Retums witbl A = baud rate code 

Notes A-register returns a baud rate code as described for function 90. 
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EPDCtfAD 92;- Set MqcfCm CA"Cml. 

C&llect witK C:: 92. 
o ;:: c:bannel number 
E • modem centraL vector: 

bit 7 ;:: request-to-send. 

bit '" = c:fatap.terminal-ready 

C&1leci witb C =- 93 
o = c:banne1. number 

RetIIrJIa. wi'tB A =- mociem status vector: . 
bit 7 =- dear-to-aend 
bit 6 = data-set-ready 

NO'teSI 00 Not Use. 

Not.. 00 Not Use. 

bit , :: cfata-carrier~etect 
bit flo ~ ring-lndic:ator-

func;'dgn '6, Set Buffer pap,meSca 

e = 96 
o = nwnber of bufiers 
E = bufier- size (0=128, 1=2.56, 2='12,.., 7=16I<) 

Notea Number of bu:f1ers must be at least 2. Butler size must be at least as 
large as the largest physic:a1 disk sector size in use. This function causes all 
butlers to be written out (1£ necessary) and placed on the free chain. 
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aetla1la wJ:cba; A = memory size (pages" 0-64K) 

H = number of ~ea 

Add1t1anaL Func:t1ans 

L = buffer sizft (0:11123,. 1=256, 2='12,..,. 7=-16K) 

E''''CtiAD ?II Act'_a D(W'llc 

Called witba C = 91 
D£ = FCB addresa (or 0) 

aecuma witb& A :II a it succ:ess:fuJ.. 
-1 11 f11e not found 

Hatea Only the first 16 bytes. of the- FCS are used. The f1Je need not have 
been previously opened. Th.is func:t1an causes any c:urrent!y-active- DO-file and 
command nne to be stad<ecf,. and. a. new: CO-file to be- activated. nus function 
may be called with OEaO to canc:eJ. all. active and stacked Co-Wes. 

FsmstlgD "I D'phlc/gnahlc Antplgad 

Ca1Jed wlUla C = '9 
E = a to disable auto1oaci 

-1 to enable autoload 

EupstlAD 1 gOa Send Cg.mud Ync 

Ca1Jed 1ritIu C = 100 
OE = bufier address (or 0) 

Natesa The first byte of the buffer must contain the command line length, with 
the command line text starting at the second byte of the builer. Thi.s function 
causes any currently-ac:tive command line to be stacked, and the new. command 
line to be actJ.vated. This function may be caJ.led with CE=O to cancel ail active 
and stacked command lines. 
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EUDC'tfAD J Q J, :sct!B'etum Spggl IIqsfo 

caJled 1ri'tU C: 101 

ReturJI&. "j;* 

o = printer assignment. (it spoaL. mode ::. a) 
queue assignment (it spool mode .. 1) 
-1 to. leave assignment unc:hang,ed: 

It :I: spool mode:' 

A· ::. 

H :-

L. :: 

a to print d1rect 
1 to print spooled 
2. to print to the console 
bit 7 .. 1 for remote, 0 for locaL 
-1 to leave spoaL mode unchanged 

o if success:ful 
-1 it invalld puameten 
current printer" or queue assignment 
c:urrent spoaL mode-

Notesl Printer and queue- assignments are- ,coded l=IA", 2="S"',-er 16=np-. 
Assignment to queue- zero causes print files to be- left: unqueued.. Assignment to 
printer zero causes print output to be discarded.. Setting the assignment or mode 
causes any currently-open print file to be closed and processed in accordance with 
the previous assignment and mode. If both D- and E-registers are -1, then tbis 
function returns the current assignment and mcc1e in the HL-registers. 

Evndipn J 02; Set/Return Spap' DdD 

C =- 102 
E = spool drive (o=nAn~ l="Bn,-. l.5="pn) 

No'tesz Setting the spooJ. drive causes any currenUy-open print file to be closed 
and proc:essed in accordance with the current spool mode. 
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!mrt'AP I p" SctIRCtI!I'D De 'DPO' Modt 

Ca''e41ri'tD C ~ 103-
a a priater (0" A", 1="8",...,. U="P") 

bit 7 • 1 for remot~ 0 for locaJ. 
D ~ de spoa1. queue ~ 

1=-A",2a"S-,..,.16a"P'" 
a to .'t printer aWlne 

Additional Functions 

-1 to leave queue assignment unchanged 
E ~ de spoaL mode: 

0. to prac:esa- pdn't job 
1 to suspend print job 
Z to restart print job :fram the begimUng 
3 to terminate print jo~ 
-1 to leave de-spool made unchanged. 

RetIIrDS wl'tlll- A = 0 if S'JCCeIsfuL 
-1 If Invalid 

H :: current queue- assignment 0...16 
L = current de-spool mode U if stopped, 0 otherwise) 

Not_ If both 0- and E-registers are -1, then this function returns the CUI'I'eftt 

assignment and mode in the HL-registers. 

Evnstfgn lOt, gp.,. print EU. 

Ca • Jed witba C = 104 
DE = FeB address 
B = queue (O="An, l=nsn~ l,="pn) plus 

. bit 7 = 1 If remote, 0 If local 
bit 6 = 1 If queued files to be deleted after printing 

Not.. Only the first 12 bytes of the FeB (Drive, Name and Type) are used, and 
no validation is performed. 
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pvpctlm II" Sad to Netwgrk 

ca I feci witb& C • 11' 
DE... message buffer address 

A := 0 if successfuL 
-1 if unsuccessful. 

Notes& Do Not' Use. 

EIIII£CIgn 120, Rcca,lm 1m. Nctyprk 

C = 120 

'I',· ... 'f 

.' 

. " ~ ','f 

. . . .... ....... "- .. ~ 

DE.. message bu:f1er address ~. J "". 

I " , .:J... I .... " r '-I ta .• ' "':"" ~ 

RetIUDs wtu. A • 0 if message rece.lved .~\_:.'~' c~, .. 
1 if. negative acknow1egement received 
-1 jf unsuccessfuL 

NateR Do Not U .... 

p,mcztpn 121, Allent. 1Icmsu::r Sclnvmt 

Called witb& C = 121 
DE = length of segment requ~ed 

ReturDa wi'thl HL = address of segment 
A = 0 if succ:::assful 

-1 if insuf:f1cient memory 

Natesa, Do Nat Use.. 

c ,., 

.~. ," ,:~. I''''Z.~ . 

t. ~'j • _, t' ... 
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Add1t1cnaL Eunc:t1ons 

FPDCt'AD In! 0...61',.... Nampa Selm"t 

(>11e4 wiItIa C -12% 
DE - addnts& at segment 

C> lied w11:ba C -12:1 
DE.. address at node name-
HL - addresa at message 

NoCtII& • 00 Not UIe. 

. '. 

punct'm 13'1 ' ...... -. ~ ........ ,= 
C&1Ied 1Pltb& C = 12". 

>'C.:J' De ~ addn!sa of 'node name 

HL :. address of message 

Notea 00 Not' Use. 

P1IIrt'AP J V, Del,Z pmr,. 

ca lied wtcb& c 
DE = delay count (system tides) or ~ 

NoteR Do Not Use. 
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Addlt10naL Functions 

!!lDetiPD I zCj' Create Prpc;cg 

ca lied witbl C = 126-
DE = address at pracesa enuypoint 
HI.. = address of prac:ess. work area. 

RetarDs. witJI&- HI.. =- address at new proc:esa- descriptor 
A = (l j:f. successtu.l 

-1 if 1nIufi1dent memory 

Notesl 00 Not Use. 

ca1led. witbl C = 127 
DE = addresS at procesa precess. descriptor (or 0) 

Nates Co Not' Use.. 
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