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Introduction 

INTRQDUCTIQN 

This CgnfJantion Guide to IprhgDOS provides. the- information that OEMs, dealers,. 
and sophisticated end-usen need to generate various· operating system contlgurations 
and to implement driver modules for various peripheral. components.. 

A companion doc:umerrt, entitled UaO Guide to TurboCPS, provides the information 
that users need to write and run programs under the TurboDOS operating system. It 
includes an overview at operating system fea~ a discussion of architecture and 
theory of operation,. a description at each c:a~ ancl a. definition at each user
ca I la bJ.e function. 

TurboDOS is a modular operating system consisting of more- than 1100 separate 
functional modules. These modules are "builcfing b!oc:b" whlc:h can be combined in 
various ways to produce a family of compatible operating systems. TurboOOS 
configurations include Single-task,. spooling, time-sharing and networking, with 
numerous subtle variations possible in each of these bread categories. 

Functional modules of TurboDOS are distributed in re1ocata.ble- farm. Hardware
dependent device drivers are packaged in the same fashion. The GEN command is a 
specialized linkage editor which may be used to combine the desired combination of 
modules into an exec:uta.ble version of TurboCOS con:f1gured with the desired set of 
functions and device drivers. The G.EN command also includes a symbolic patch 
faclllty which may be used to aLter a variety of operating system parameters. 

Section 2 describes each functional module of TurboCOS in detail, illustrates how 
these modules can be combined in various configurations, anc:i provides step-by-step 
system generation procedures.. 

ImplCIIJCD'tUtol Qriyer Mgdu'a 

TurboOOS has been designed to run on any Z80-basec:t micrccomputer with at least 
'+8K of RAM, a random-access mass storage device, and a fuU-duplex character
oriented console device. The functional modules of TurboOOS are not dependent 
upon the specific peripheral. devices to be used. Rather, a set of hardware-dependent 
device driver modules must be included in eacb TurboOOS configuration in order to 
adapt the operating system to the .speciiic hardware environment. 
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Typic:aJ. hardware-<1ependent device- driver- modules include: 

o Console driver 
o Printer driver 
0- Disk driver 
a Network interface driver
a Real-time' dock driver 
a Communications driver 

Although Software 2000 Inc:.. can supply TurboDOS pre-configured for certain specifiC 

hardware configurations,. most OEMs. and. many dealers. and end-users: will want to 
implement" their own hardware-dependent drivers.. Driver- modules may be readily 
written by any competan't assembly-language programmer, using a. relocating !XO 
assembler- such as Digital Research's RMAC, Microsoft's MACRO-SO, or Phoenix 
Software A.ssoc:iates' P ASM. Section 3 provides detailed instructions to programmers 
for implementing such driver- moc:fules,. and. the Appendix indudes assembly listings of. 
various- sample- drivers. 

TurboOOS is a. proprietary software prcxiuc:t of Software 2000 Inc:. TurboDOS may be 
used only after the user has pald the required license fee, signed a copy of the 
TurboOOS software license agreement, and returned the signed agreement to So~ 
2000 Inc.. Then it may ~ used only in strict conformance with the terms of the 
software license. Each TurboOOS software license agreement must be filled-out and 
signed by the end-user (not by an OEM or dealer on his customer's behalI). 

Each software license permits the use of TurboOOS only on one specific computer 
system identified by make, mode! and serial number. A separate license fee must be 

pald and a. separate license signed for each computer system on which TurboOOS is 
used.. Network slave computers which are also capable of stand-alCXle operation 
under TurboOOS must each be licensed separately, but slave computers which cannot 
be used stand-alone (e.g., because they. have no mass storage) do not. 

Software 2000 Inc:. intends to initiate vigorous legal action against anyone who uses or 
reproduces TurboDOS software in a manner which is not in strict conformance with 
the terms of the TurboDOS software license agreement. 
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Introduction 

Each copy of TurboDOS is magnetlc:aJly ser1allzed with a. unique seria1. number in 
order to facilitate tracing of unllcensed copies of TurboOO5. 

Each relocatable TurboDOS module which is. dlstributed. to a dealer Or" end-user is. 
magnetic:aUy. seriaJ1zed with a. \A1ique serial number.. The serial number c:ansists of 
two components: an origin number (whlch k1entWes the- issuing OEM) and a. unit 
number (whk:h uniquely icfentWes eacb copy of TurboDOS 1.ssued by that" OEW. The 
CEN commanci verWes that all functional modules whid1 make up a TurboDOS 
configuration are seriaJ.1zed consistent1y, and magnetically serja lizes the resulting 
exeartable versiOlt of TurboDOS accard1ngly. 

Each relocatable- Turbo DOS module which is. distributed. to an OEM is partially 
seriallzed with an origin number only.. faa OEM is provided with a. SERIAL 
command which must be used to add a unique- unit number to the re10catable modules 
of eaa copy of TurboDOS issuect by that OEM. The GEN command will not accept 
partially serialized modules that have not been uniquely seriallzed by the OEM. 
Conversely, the SERIAL command will not re-seriaJ.lze modules which have already 
been fully serialized. 

Each OEM is provided with a master copy of Turbo DOS re.locatable modules and 
command processors- on d1.skette. An OEM is authorized to reproduce and distribute 
copies of TurboOOS to dealers and end-users for use on specifically authorized 
hardware confIgurations manufactured 01" dlstributed by the OEM. The OEM is 
required to seriallze each c:opy of TurboOOS with a unique sequent1aJ. magnetic: serial 
number, and to register each serial number promptly by returning a registratiat card 
to Software 2000 Inc. This registration requirement for OEMs is in addition to <.ustt 
in lieu of) the requirement for licensing of. each end-user .. 

Each OEM is provided with a master copy of TurboDOS documentation in both 
camera-ready form and in ASCII files on diskette. The OEM is responsible for 
reproducing the documentation and ~oviding it with each copy of TurboDOS issued by 
that OEM. 

An 0 EM must require a dealer to sign the TurboOOS dealer agreement and return it 
to Software 2000 Inc. before the OEM may issue copies of TurboOOS to that dealer. 
An 0 EM must require an end-user to sign the TurboDOS software license and return 
it to Software 2000 Inc. before the OEM may issue a copy of TurboDOS directly to 
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A TurboDOS dealer is permitted to purchase individual. serialized copies at TurboDOS 
software- anet. documentation from Software 2000 Inc.. or" from an authorized OEM,.. and 
to. resell them to end-usen. Dealers. are not: authorized. to make copies at TurboDOS 
software. or documentation for any purpose whatever. 

A TurboDOS dealer. must' require each end-user- to sign the' TurboDOS' software license 
and re'tUm it. to. Software- 2000 Inc:-. before' issuing- a copy of TurboDOS software or 
documentation to the- enci.-user~ 

TgrbgDQS SV&UJ9rt 

Software 2000 maintains a te!ephone "hot-llneW to provide techn1c:al assistance in the 
use of TurboDOS to its customers.. OEMs and dealers· should feel free to take 
advantage ot this service- whenever teclmic:::a! questions arise ccnceming the- use or" 
conflguration of TurboDOS. 

It is the responsibility of each OEM and dealer to provide technlcaJ. support to its 
end-user customers. Software- 2000 caDDot assist end-users directly. Where 
exceptional circumstances seem to require direct contact between Software 200~ 
technical personnel and an end-user, this must be handled strictly by prior 
arrangement with Software 2000 by the OEM or dealer. 
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Coafl&.ura'tloDl Guide to TurboDOS 
Copyright (C) 1981 by Software 2000 Inc:. 

. System Generaticn 

SYSTIM GENE' AXIQN 

TurboOOS is. a modular operating system consisting ot more than f4,O separate 
functional. mcdu.1es. These modules ant "building blacks" whidt can .be combJnec:L in 
various ways to produce a. family ot compatiblet operating systems.. TurboCOS 
configurations include single-tas~ spooling,. time-sharing and networking, with 
numerous subtle variations- possible in each of these broact categories.. This. section 
describes each functional module of TurboDOS in detail,. lllustrates how these modules 
can be combined in various. configurations,. and provides. step-by-step system 
generation procedures. 

Functional modules of TurboCOS are dlstributed in re!oc:atah1e: form. Hardware
dependent device drivers. are pac:Jcaged in the same- :fashion.. The GEN command 
processor is a. special ized linkage- editor which may be used to bUxl toge1her the 
desired combination of modules into an executab!e version of TurboCOS c:on:f1gured 
with the desired set of functions and device drivers.. GEN also includes a symbolic: 
patch fadllty which may be- used. to alter a variety 01 operating system parameters. 

To simplUy the the system generation process,. the most commonly used combinations 
of TurboCOS functional modules are pre-packaged into severaL standard 
configurations. Most requirements for Turbo DOS can be satisfied by linking the 
appropriate standard package together with the requisite hardware-dependent drivers. 
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The flow diagram on- the facing" page illustrates the functional. inter-rela:tionship ot 
TurboOOS modules. M th~ diagram shows,.. the- software elements at TurboOOS can 
be viewed as a. three-1eve! hlerarc:hy. 

The highest leveL is known- as the "processW leve!. TurboOOS can support many 
concurrent processes at this level,. and can share- the- resources of the local computer 
among them.. There are active processes. for users who are executing c:ommand.s. 
and/or transient programs en the local computer. There are also processes for users 
who are-- running on remote computers but making network requests at the local 
computer .. There ate" processes to support de-spooJIng CI1 each loc:a1. printer. Finally,. 
there is & process which periodically causes bufiered disk. records to be- flushed ~ 
written out) ta dlsk. 

The intermediate level is known as the "kerneln leveJ.. The kernel supports the 
various, numbered.. TurboOOS functions (man: than 80 of them), and contraJa the 
sharing of microcomputer resources such as. processor time, memory, peripheral 
devices, and disk files. Processes- make requests of the kerne! through a single. 
en'trypoint: (OSNTRY) which decodes each function by number and invokes the
appropriate- module in the· kernel.. 

The lowest level is known as the "drivern level, and contains all of the devi~ 
dependent' drivers necessary to intenace TurboOOS to a partic:ular configuration of 
microcomputer hardware. Drivers must be provided for each printer, console, disk 
controller, and network 1rrter£ace.. A driver is also required for the real-time clock 
or other periodic interrupt source (used for time-slicing among processes and for 
timing of delays). TurboOOS operates most ef:ficiently with interrupt-driven, 
buffered or DMA-type deVices, but can also work satisfactorily with polled ~d 
programmed-l/O devices.. 

The. TurboDOS loader OSLOAO.COM is a special program which contains an 
abbreviated version of the kernel and drivers. Its purpose is to load the full 
operating system into memory at each system start-up. 

All TurboOOS process-level and kernel-level modules permit re-entrant executiOn in 
multi-process situations. Most driver-Level modules are not re-entrantly coded, and 
must util1.ze a mutual-exclusion mechanism to prevent re-entrant execution. 
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prq.;"'-yYeJ MqduJa 

LCLUSR - Supports a. transient program area. for- a. user at the locaL microcomputer. 
In multi-user configurations, there is a separate re-entrant. instance of thtt LCLUSR 
process for- each locaL user.. nus module may be omitted from a network master
configuration where only remote ~ slave) users are desired.. 

CIIDINT - Command interpreter- routine- c:allec:1 by LCLUSR to process loc:al. user
commands and multi-command strings. 

AUTLOD - Automatic prolram load routine called by LCLUSR to process 
COLDSTRT.AUT and VI ARMSTRT.AUT files if they are present.. 

SGLUSR - Bufier flushing routine c:aJ.led by LCLUSR to flush and unlink all disk 
butfers a't every console input. Included in single-user configurations only. 

A UTLOG - Automatic log-on routine- c:aJ.led by LCLUSR to automatically log-on the
local. user in conflgurations where logon/logofi security is not desired. To activate 
this feature, use the- symbolic: patch facility to patch the public symbol AUTUSR to 
the desired user number, with the sign-bit set for a privileged log-on (typically 
AUruSR = 80). . 

NETSVC - Network service process which receives and services netWork requests 
from slave microcomputers. In network master configurations,. there 1s a separate 
re-entrant instance of the NETSVC process for each attached slave. 

SL V'TBL - Table which controls down-Loading of network slaves. 

IISGFIIT - Network message format tables used by NETSVC and NETREQ modules. 

DSPOO L -- De-spool process which supports printing of spooled print jobs concurrent 
with other system activities. In multi-printer configurations, there is a separate re
entrant instance of the DSPOOL process for each printer. 

FLUSHR - Bufier flusher process which causes memory-resident disk bui:fers to be 
flushed (i.e., written out) to disk periodically. Not required in single-user 
configurations in which SGLUSR is present. 

24 
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OSMTllY - Common kernel entrypoint whic:h deccdes each function by number and 
invokes the- appropriate modu.le- lit the kernel. 

PILllGa - File manage which prcc:eaes requests involving locaL files.. Not require<t 
in sJa.ye configurations which .lade local. dlsk storage.. 

PII..SUP - FUe support rcutines required by FIUAGR. 

PIl.LOK - Mul'tl-user tile iater.loc:k routines called by FILMGR. NO't require<t in 
singie-user confIgurations. 

PFOIIGJl - f'lPO management rautines c:a.Ued by f'ILLOK. Not required in single
user' configurations. 

DEYLOK - Multi-wser- devica interlock routines called by PlLMGR. Not required in 
single-user configurations.. 

P ASLOD - Program load optimizer routine c:alled by FILM GR. 

NORLOD - Non-optimized program load routine which may be used instead of 
F ASLOD when memory spac:e is at a premium. 

BUPMCiR - Sldter manager called by FILM CR. It maintains a poa! of memory
resident record bufiers used for all record-oriented access to locaL disk storage. 

DSICMCiR - Oisk manager called by S UFMCR and F ASLOO to perform physic:a1 
accesses tc? loc:a.l disk storage. 

DSKTBL - Table ot disk driver entrypoints and drive-letter-to-disk-number 
equivalences. 
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NO NPIL - Non-file request manager which handles. kernel requests whiclr are not 
flle.orientecf. 

SGLLOG - Optional module which may be 1nc:1ucied in muiti-user configurations to 
prevent two or- more non-privileged users from logging-«l to the same- user number 
conc:ummt1y. 

CONIlGa - Console manager- whlch handles Jcc:a1 console- input/output. 

CONTBL - Table: of cansale driver entrypcinu. 

DOIIGR. - DO-file manager wtUdt handles a.c:tiva'tion at Oo-tlles. When a. Oo-flle' 
is. ac:'tive~ this module- 1& c;a lIed by CONMGR to satisfy console input requests from 
the Do-file..-

INPLH - Console input line editor used for bu:f1ered console input (flJl'lction 10), and 
required by CMDINT'. 

LSTIIGll - llst manager which handles lcc:aJ. (X'irrted output. 

LSTTBL- - Table of printer driver- errtrypoints. 

SPOO LR - Spooler routine whicb diverts (X'irrt output to spool files when the spoo!e~ 
is activated. 

COYUGa - Comm channel manager which handles the communications channel. 

NETR.EQ - Network request manager which passes appropriate kernel requests to the 
n!!twork to be satisiied by a network master. Required in network slave 
configurations.. 

MSGPMT - Network message format tables used by NETSVC and NETREQ modules. 
Required in both master and slave network configurations. 

NETTBL - Table of network driver entrypoints. 

RTCMGR - Real-time clock manager which maintains system date and time. 



CODflg.llratlolt Guide 'to TurboDOS 
Copyright (C) 1981 by Software 2000 Inc:. 

. System Cenerat10n 

DSPCHK - Multi-process dispatcher which contrais. the sbadng of local processor 
time among multiple competing processes-. 

DSPSGL - Null. dLspatcber used as. an altemaUve to DSPCHR when cn.ly one prcc:ess. 
is required. (e.g~ In OSLOAO.COM and in minimal. single-wser configurations without 
spoollng). 

IIEJlIlCiIt - Memory rranaaer which omtrals the- dynamic allocation and deallocation 
of memory segmenu. 

COIlStlB - Common subrcutines required in all configurations.. 

SYSHlT - System iNti' Ijzation routine which is executed at system start-up. 

PATCH - OptionaL modlJ1e. ccnsisting of 64- bytes· of zeroes which may be- lnduded to 
provide space for any required operating system patches. 

Qal.,&' prtvr-Jm:eJ MAdu'a 

RTCNUL - Null real-time dock driver for use in CDnfigurations in whlch there is no 
perioc11c interrupt source. 

CONREII - Remote CDnsaLe driver for netWork master to allow access from slave 
consoles by means of the MASTER command. 
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Driver- modules. ara hardware-dependent'~ and may vary significantly from one 
'turbo DOS implementation to another. In general,. the fallowing drivers are' required. 
as & minimum: 

CONDRY. - Console driver allows: character--by-charac'ter input from a.. conscLe 
keyboard and: output to a. console display. TurboDOS S1.lpports. multiple console 

I drivers., 

LSTDIilV - Printer- driver allows character--by-character output to a. hardcopy 
peripheral.. TurboDOS S1.lpports, multiple printer- drivers. 

COIIDRV -- Comm .. channel driver allows: charac:ter-by-d1arac:ter input and output: 
over one or more- communications channels.. 

DSICDR. y- - Disk controller driver allows input and cutput of physical-records at a. 
rancfam-access mass stQrage device (usually :flexible or- hard disk). TurboDOS supports 
multiple disk contral.ler· drivers,. each of which may support multiple drives.. 

NETDRV - Network intertac:e driver allows sending and receiving messages to or 
from a remote microcomputer. TurboDOS suppor"ts multiple network interiac:e 
drivers, each of which may communicate with multiple remote computers. 

RTCDRV - Real-time clock driver serVices interrupts from a periodic interrupt' 
source, used for time-slicing, delay measurement, and updating the system date and 
time. 

HDYNIT - Hardware initialization routine called by SYSNlT. This module usually 
consists of calls to initia lizaticn entrypoints in other drivers. 

Standard CgntJeumtlQDI 

To simplliy the the system generation process, the most commonly used combinations 
of TurboDOS functional modules are pre-packaged into the standard configurations 
shown in the table on the facing page: STDLOADR, STDSINGL, STDSPOOL, 
STDMASTR and STDSLAVE. Most requirements for Tu~boDOS can be satisfied by 
linking the appropriate standard package together with the requisite driver modules. 
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Approx. 
Mgdllill Sl~= 'lSl 
LaUSR .s 
LCLTB!. .0 
CMDINT .s 
AUn.oD .2 
SCiLUSR J. 
Aun.oG .0 
NETSVC 1.1 
SLVTBL. .a 
OSPOOL .If. 
FLUSHR .1 
OSLOAO 1.2 
OSNTRY .3 
FILMGR. 1.2 
FlLSUP 2-1 
FILLOK .0 
FrOMGR .7 
DEVLOK .2 
FASLOD .3 
NORLOD .1 
BUf'MGR 1.0 
DSKMCiR J 
DSKTBL .0 
NONf'IL. .2 
SCLLaG .1 
CONMCiR .1 
CONTSL .0 
DOMCR oJ 
INPLN .1 
LSTMCiR J. 
LSTTBL .0 
SPOOLR oJ 
COMMGR .1 
NETRJ!Q 1.4 
MSGFMT oJ 
RTCMCiR .1 
RTCNUL .1 
DSPCHR .6 
DSPSCL .1 
MEMMGR ..3 
CO MSUS .3 
SYSNIT .1 

O/S Loader 
S"rnI.C! DB 

--

OSLOAO 

FILMGR 
FlLSUP -

BUFMGR 
DSKMCiR 
DSKTBL 

CONMCiR 
CONTSL 

RTCNUL 

DSPSGL 

COMSUS 
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SingJeUser- Network: Network 
Sing1eUser w/SpooJing Master Slave 
~SINcl. STnS:ecCI. smM!SIB STnSl.!~E 
LCLUSR LCLUSR LCLUSR LCLUSR 
LCLTBL LCLTBL LCLTBL LCLTBL 
CMDINT CMDINT CMDINT CMDINT 
AUTtOD AUTLOD AUTLOD AUTLOD 
SGLUSR SGLUSR 
AUTLOG AUTLOG - - NETSVC - SLVTBL -- DSPOOL OSPOOL - FLUSHR 

OSNTRY OSNTRY OSNTRY OSNTRY 
f'ILMGR f'lLMGR FILMGR -
FlLSUP FlLSUP FILSUP 

mLOK 
PFOMGR - DEVLOK 

FASLOD f'ASLOD f'ASLOD 

BUP'MGR BUPMGR BUPMCiR 
DSKMCR DSKMCiR DSKMCiR 
DSKTBL DSKTBL DSKTBL OSKTBL 
NONFIL NONFIL NONf'IL NONFIL 

CONMGR CONMCiR CCNMCiR CONMCR 
CONTSL CONTSL CCNTSL CCNTSL 
DOMCiR DOMCiR DOMCR DOMCR 
INPLN INPLN INPLN INPLN 

L.STMCiR L.STMGR L.STMCR L.STMGR 
LSTTBL LSTl'BL L.STTBL LSTl'BL 

SPOOLR SPOOLR 
COMMGR COMMCR CCMMGR 

NETRJ!Q 
MSGFMT MSCiPMT 

RTCMCiR RTCMGR RTCMCiR 
RTCNUL 

DSPCHR DSPCHR 
DSPSGI. DSPSCL 

MEMMCR MEMMCR MEMMGR MEMMCR 
COMSUB COMSUB CCMSUB CCMSUS 
SYSNIT SYSNIT SYSNIT SYSNIT 

Standard TurbgCQS CgDtllPAtigDI 
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To estimate memory requirements for a. partic:ular Turbo DOS conf1gurat1~ it is 
necessary to tale- Into account: the combineci size of func:t.ional modules (see- table- CIt 

previous page), hardware-dependent driver-mod~ disk buffers and ather dynamically 
allocated: storage segments.. 

Hardware-cfependent drivers typically require IK to 3K ot memory, depending on the 
complexity of the hardware involved. Disk. buf1er space should be as large- as 
possible- for optimum pedo~ especlally in a netWOrk master. About fl.K of disk 
bufier- space is ac:c:eptabJ.e for a sing.le-user system, although less can be used in a. 
pinch. Other dynamic storage usually doesn't exceed lK., 

The' foUowing table- gives typical memory requirements of standard TurboDOS 
configurations: 

Single- User' NetWork Network 
0/5 Loader Single User w/SpooJ1ng Master Slave-
STPLOADR STPSINGL srpspooL STPMASTR STPSLAYE 

Functional Modules 7K 10K 11K 13K 6K 
Device Drivers 2K 2K 2K 3K IK 
Dlsk BuUer Space If. 1< If. 1< If.K 16K OK 
Dynamic Storage :J.K. :JL :J.K. :J.K. ±lK. 
Total Memory Req'd 14K 17K 18K 33K 8K 
TP A (in 641< system) n/a 1f.7K 1f.6K 31K .56K 

Tufa' TurbaCQS Memgry RequIrements 
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System. Gene. ... t1on 

Functional modules of TurboDOS are d1stri.butect In relocata.bJe form. Hardware
dependent de.vice- drivers ant packaged. in the same. fashion. The Gal- command 
processor is a. specialized Unkage ed1tor which may be used to bind 'together the
desired combination of modules into an executable verstOft' at TurboDOS con:flgurect 
with the desired set at fmc:t1ons and device drivers. CiEN also includes. a symboUc 
patch fadllty which may be used 'to alter a variety of operating system parameters.. 

To generate a. TurboDOS system,. the GEN command must be- used to create both an 
executable loader OSLOAD.COM anet. an executable- muter operating system 
OSMAST!R.SYS. In networking c:onflgurauonsp the- GEN command must aLso be used 
to create- a slave- operating system OSSLA VE'.SYS. The GEN command can also be
used to generate- the- code for a. start-Ull PROM. 

At system start-up,. the start-up PROM loads. the loader program OSLOAD.COM into 
the TPA of the master computer and executes it. OSLOAD loads the master
operating system OSMASTER.5YS into the- topmast portion of memory. In networking 
configura.tions~ the master- operating system down-Loads the slave operating system 
OSSLA VE.5YS into the slave computers on the- network. 
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GEN' Cgmmand 

The GEN command: is used. for iurboOOS system generation. It.links. a collection at 
reloca:tabie- modules together into. at single exec:uta.b1e file. The- command format is: 

Gal· fllenamel filenameZ ;options 

where llfilenamel- specifies the name of the conf1gura:tion file (type .CEN) &net 
parameter file (type .PAR) to. be-~ and "filename2'" sped:fies the name of the 
executabLe file- (nonnally type' .COM or- .syS) to be created.. If "fllename2. is. 
omitted: from the command. llne,. then "flJenamel" Is used for the executable file anet 
shou.lct include an explldt f1leo type (.COM or .5YS). 

I.f the- configuration flle- (type. .CiaN) is: found, it must' c:ontain the llst' of re.locatable: 
files- to be linked together. If: the confIguration :file is not: found,.. then the GEN 
command operates in an interactive- mod~ reading successive direc:t1ves from the 
console until ter'minated by a null directive. The format at each directive (or- each 
line- ot the configuration file) is: 

relfilel, relfi1e2,. ...,. re.lfileN 

The GEN command links together all of the specified moduJ.es, a two-pass process 
which displays the name of each module as it is encountered. At the end of the 
second pass, the GEN command looks for a. parameter- file (type .PAR) and processes 
it (jf found). Finally, the executable :We is written out to dlsk.. 

Each relocatable TurboOOS module is magnetically serialized with a unique serial 
number. The serial number consists of two components: an origin number (which 
identifies the issuing OEM) and a unit number (which uniquely identifies each copy of 
TurboOOS issued by that OEM). The .GEN command verWes that all modules to be 
linked are serialized consistently, and magnetically serializes the resuJ.ting executable 
file accordingly. 

The n;options" argument may contain~ either ";L.x..'Yxx" or n;uxxxx" to de£ine either the 
lower or upper boundary of the executable program ("xxxx" is a hexadecimal memory 
address). The default boundary is niLO 1 00" if the output file is of type .COM, and 
ni UFFFF" if the output file is of type .sys. 

The ";options" argument may also contain ";X" to display undefined symbol re:ferences 
(quite normal in TurboOOS system generation), !tiM" to print a load map on the 
printer, and "is'' to print a full symbol table at the printer. 

2-12 
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The fallowing. example- uses: the G£N command to Unk the modules llsted in 
OSMASTER.CiEN and the pa.tch parameters in OSMASTERI.PAR, creating the 
exec:utahle file OSMASTCR.5YS. 

oA}~E~ C~M.!s~B~X~ .1 mpJ:F 

• STDS1NG~ CON192, LSTCTS,. SP,.42 
• SER"80~ BRT4420, RTC442 
* OS1(401, OSKFMTa,. HCWNlT 
Pass I. 
LCLUSR LCLTBL CMDINT 
OSNTRY f1LMGR FILSUP 
OSK1'BL NONf'lL CONMGR 
LSTMGR LSTTSL COMMCiR 
COMSUB SYSNlT CON192 
BRTlfll.2 RTCfH,2 OSK401 
Pass 2. 
LCLUSR LCLl'BL CMDINT 
OSNTRY PILMGR PlLSUP 
OSKTBL NONPlL CONMGR 
LSTMGR LSTTBL COMMGR 
COMSUS SYSNIT CON192 
BRT442 RTCfH,2 DSK401 
Processing parameter file: 
AUTLOG = 80 
NMBUPS = 8 
Writing output file. 
OAl 
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AUTLOD 
PASLOD 
CONTBL 
RTCMGR 
LSTCTS 
OSKFMT 

AUTLOO 
PASLOO 
CONTBL 
RTCMCiR 
LSTCTS 
OSKFMT 

SGLUSR 
5UFMGR 
DOMCiR 
OSPSGL 
SP442 
HDWNlT 

SGLUSR 
5UFMGR 
OOMGR 
OSPSGL 
SPlf.42 
HDWNlT 

PRVUSR 
OSKMGR 
'INPLN 
MEMMGR 
S!R430 

PRVUSR 
OSKMGR 
INPLN 
MEMMGR 
SER430 
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The G£N command. supports a. sym.bo.Uc:- patch fac:llity which may be used to override 
various operating system parameters as. well as to efiec:t necessary so1tware 
corrections.. Symbolic: patches must be stored in a parameter :file (t>'Pe' .P AR), which 
may be built using,. any ordinary file- editor.. The format of each .PAR f1Ja entry is: 

location • valuel, va1ue2,. ..-po valueN ;comments 

where "value!" through "valueN'" are- to be- laadecl into consecutive memory locations 
starting with "location .... 

The argument "location" may be- a.. public:. symba1. name, a hexadeclma1. number, or an 
expression c:omposect 01 names and hexadecimal numbers connected by "+" or "_It'. 
Hexadecimal. numbers must begin with a. decimal digit (e.g.,. "OFf'Ff1'). The lac:ation 
expression must be followed by an equal-sign charac:ter. 

The arguments "value!. It' through "valueN" may be- expressions. (as defined above) or 
quoted ASCII strings,. and must. be' separated by commas. An expression is stored as 
a Itt-bit word if. its val\le' exceeds V, or if it' is enclosed in parentheses; otherwise, 
an expressicn is stored as an 8-bit byte. A quoted ASCII string may be enclosed. by 
either- quotes or apostrophes, and is stored as a sequence of 8-bit bytes. Within a 
quoted string, ASCII control characters may be sped:fied by using the circumflex 
(e.g., ..... X" denotes CTRL-X). -

Example: 

CLBLEN = 90 
NMBUP5 = If. 
BUFSIZ =- 3 
CBFCHR = .... p 
CLSCHR =- "\" 
ATNCHR = ~sn 
RESCHR = ..... Q" 
ABTCHR = ~C" 
DSKAST = 00,01,02,03,10,11,12,13,20,21,22,23,30,31,32,33 
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Parameters in TurboDOS wh1c:h. may be use1ul to patch inc:J.ude the- taUo~ shown 
with ttl. standard values: 

In ApnOQ Module; 

COLDFN := O,"COLDSTRTAUT" 
Ca1ci-s'tatt au1:aload file (12 bytes) 

WARMPN :z O,"VIARMSTRTAtJ"I' 

In Alm.oe Module; 

AUTUSR :z OFF 

In BUfMGR Mgdule; 

BUFSlZ = 3 
NMBUF5 = fI.. 

In CMQtNT Module: 

CLSLEN = 90 
CLSCHR :II "\" 

In CC ~Ilnl Mogu!e: 
ATNCHR = "'"'5" 
ATNBEL = "'"'Ci" 
R.ESCHR = .... Q" 
ABTCHR = "'"'C" 
ECOCHR = "'"'P" 
PRTCHR = ''''L'' 
CONAST = 00 
CONTBL = CONDRA 

In PSKTBL Mogule: . 

Wann-start autaload file (12 bytes) 

Automatic: log-on user number- (sign-bit if privileged) 

Default buffer size (O=l2Sp 1=2.56, 2=512,-, 7=16K) 
Default number of bufiers 

Command line bu£1er length 
Command line separator character 

Attention c:harac:ter 
Attention-rece1ved response 
Resume character (attention response) 
Abort character (attention response) 
Echo c:baracter (attention response) 
End-print character (attention re~onse) 
Console assignment table 
Console driver ta.bJ.e 

DSKAST = 00,01,02,03,10,11,12,l3,20,21,22,23,30,31,32,33 
Disk assignment table (16 bytes) 

DSKTBL = DSKDRA,DSKDRS,DSKDRC,DSKDRD 
Disk driver table (4 words) 

In ELUSHR Mogule: 
BFLDL Y = (012C) Bu:Uer flush delay in ticks (no flush if zero) 
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In beLIe L MOdule:; 

SPLMOD 

QUEPTR 
SPLDRV 

= 1 
= 1 
= OFF 

In bCLUSR Module; 

De:fauJ.t spooL mode 
De1aulr spool queue assignment 
Default spool drive OO-OP (system drive- If OFF) 

MalRES 
SOMSC 

=- (0100) Reservect memory between O/S and TPA 
= "iurboDOS 1.:a, Copyright' (C) 1981~ Software 2000~ Inc. $" 

Slgn-on message "6 bytes, must end with "$") 

In t.STTBL Module:-

LSTAST = 00,1 0,20,30 
LLst assignment table (4-- bytes) 

LSTl'BL = LSmRA,LSTDRB,lSTDRC,LSTDRD 

NMSQUE 
DSPPAT 
NMBPTR 
LSTREM 
EOPCHR 

=- 1 
= 1,-,.1.. 
=- 1 
=- OFr 
=- a 

In MEMMCR Module: 

MEMaLL = (1103) 

In NQNEJL Mgdule: 

LOCUSR = IF 

In OSLOA 0 Module: 

LJst driver table- (4- words) 
Number" at de-spooL queues 
De-spoal printer- assignment table (16 bytes) 
Number at printers 
Default print site (O=loca4 OFF=remote) 
Encf-o:f-print character (If: nonzero) 

Memory base- lower limit (standard assures ~K TP A) 

User number for" log-oU (standard is 31) 

LOADFN = O,nOSMASTERSYS" 
Default drive and filename for OSLOAD (12 bytes) 

MEMTOP =- (OFFFF) Top limit of OSLOAD RAM test (don't test if zero) 

In SLYIB b Module: 

NMBSLV = 2 Number of network slaves 
SLVTBL = If n OSSLA VEx.5YS suffix letters (l6 bytes) 
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The patch "AUTUSR a 80" should generally be included in single-user configurations 
to c:zwse an automatic: privileged log-al to user number zero.. 

The dlsk assignment table OSKAST can'ta!ns an array of byte entries corresponding to 
drives A ••• P. The high-order nibble of each entry spec:Wes which dlsk driver Un 
OSKTBIJ to u~ while the low order nibble is a drive number passed to the selected 
driver. In network slaves,. the hlgh-order nibble should be set to U to lndic:ate a. 
remote drive.. 

The list asaignment tab!e LST AST c:antains an array of byte entries corresponding to 
priaters A...P. The higIMlrder nibble of each entry specifies whlch printer driver Un 
LSTTS L) to'~ wblle' the low order nibble Ls a. printer' number passed to the selected 
driver in the B-register. The- c:onsole assignment table CONASI' works. the same way. 

If EOPCHR is patched to any non-null ASCII c:haracter, then the presence of that 
c:narac:ter In the print output stream will automatically signal an end-of-print-job 
condition. 

The slave sUlfix table SLVTBL c:cntains an army of byte entries corresponding to 
slaves A ••• P. Each slave operating system is down-loaded from the file 
"OSSLAVEx.5YS", where "XU is the proper SLVTBL entry. SLVTBL normally contains 
all spaces, so that aU slaves are down-loaded from "OSSLA VE.5YS". 
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To generate a. new version. of TurboDOS, the- following steps- may be followed: 

1. Bring up a.. single-wier operating system, either CP/M or (preferably) a previous 
versioft of TurboDOS. It you are- using CP/~ all d1skettes will have. to be in 
CP/M-compatib1e format (one-sided,. sing1e-density, 128-byte sector size). 

2. Make- a working copy at your TurboDOS distribution diskette. Do not use the 
original diskette- (in c:ase something goes wrong). Insert 'the- working diskette in a. 
convenient c1i.sk drive. 

3 .. Using an editor, create or revise 'the file' OSMASTER.GEN containing the names. 
of the- relocatable- files to be-l1nked. together.. In most cases, this. will consist of 
the- appropriate- STDxxxxx file plus aU required device drivers. 

4. Using an editor, create or revise the- file- OSMASTER.PAR containing any required. 
patches. This may be omitted if no patches are desired. 

5. Using the- command "GEN OSMASTER.5YS", generate an executable system file. 
If. the- target machine has les5 than 64K of memory instaLled,. don't forget" to 
specify a "i uxxxxn option at the CiEN command. 

6. It you need to generate a new O/S loader, create or revise the files 
OSLOAD.GEN and OSLOAD.PAR, and use the command liGEN OSLOAD.COM" to 
generate an executable loader file. 

6. I:f you need to generate a new save O/S for a networking cOnfiguration, create or 
revise the files OSSLA VE.GEN and OSSLA VEeP AR, and use the command "GEN 
OSSLA VE.Sysn to generate- an executable down-load file. 

7. To test the newly generated system, log onto your working diskette, eject all 
other diskettes, and enter the command "OSLOAD". If the new system falls to 
come up or to function properly, you will have to start over at step 1; there is 
most likely an error in one of your .GEN or .PAR illes., 
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Each relocatable TurboDOS module which. is. d1stributect. to an OEM is partially 
serialized with an origin number- only. Each OEM la. provided with a SERIAL 
co m mand processor which must be used. to add a unique unit number- to trut 
reJocatable modu1e5 of eadt copy of TurboOOS issued by that OEM.. 

The format at the SERIAL command is: 

SERIAL. src:fUe destflle ;Unnn options 

where- "src:1Uelf, "destfile" and "opt1cns1f have exact1y the same meanings as in the 
COPY command, and "nnnlf is the unit number expressed as a decimal integer. The 
Sl!RIAL command. works exactly Wee the COPY command.,. except tbat it has the 
additionaL function of magnettc:a11y seriallzing eRa flies. 

The CiEN command will not accept partially seriallzed modules. that have not been 
uniquely serialized. by the OEM. Conversely, the SERIAL command will not re
seriallze modules which have already been :fully seriaW:ed. 

Example: 

OA}SgRTAL A; fa; ;I 1639 N 
A:ASSlCiN.COM copied to B:ASSICiN.COM 

• 
• 
• 
A:USER.COM copied to B:USER.COM 
OA} 
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To- generate a. seria.11zed: copy of TurboDOS foe' re-<1istribution by an OEM to a. dealer 
or end-user,. the- following. steps. must be followed: 

1.. Assign a tmique sequerrtia1. unit number for this. copy of TurboOO~ and. register it 
promptly by fllllng-out a. serial number registration card and. maillng it. to 
Software 2000 Inc. 

2. Initialize a new diskettep. and labe! It with the: TurboDOS version number~ the 
origin and unit numbers,. and the required notice nCopyright eC) 1981, Software 
2000 Inc::.. .... 

3.. Using the- SERIAL. command, copy and seria11zer the following files from your OEM 
redistribution master to: the new diskette:- the appropriate' STDxxxxx illest all 
necessary driver modules,. and. plus .COM files for AUTOLOAD, BACKUP, 
BUFFERS, CHANGE, COPY, DATE, DELETE, DIR, 00, DRIVE, DUMP, 
ERASaDIR, FIFO,. FIXMAP, PORMAT,. GEN, LABEL,. LOGOFF, LOGON, MASTERir 

PRINT, PRINTER, QUEUE, REeElVE~ RENAME, RESET,. SEND, SET, SHOW, 
TYPE, USER, and VERIFY.. Be certain that the new di.skette dgcs oW contain 
unseriallzed modules or SERIAL-COM. 

If.. Using the new serialized diskette, generate an executable loader and operating 
system, using the system generation procedure- desc:rihed earlier in this section. . 

,. In addition to the serialized diskette, the- dealer or end-user showd receive a 
TurboDOS start-up PROM and copies of the User's Guide and Cooii&mptiQD Guide-
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System Implementation 

SYSTBM IMPLEMKNTATIQN 

TurboDOS haa been designed to run CIt any zaO-based micrcc:omputel" with at least 
If.SIC of RAM,. a. random-access masa storage cleYic:e, and a fuU-duplex character-
oriented c:onsa1e device. The process-level and: kernel-level modules at TUrboCOS do 
nat depend upon the specific pedpheraL devices to be used.. Rather; a set of 
hardware-dependeltt device- driver modules must be included in each TurbaCOS 
con11guration in order to- adapt the operating system to a particuJar hardware 
environment. Device drivers are typlc:ally required for consoles,. printers, dlsk 
controllers,. network lntedacesp real-time clock,. and communications. 

Although Software- 2000 Inc:. can. supply TurboCOS pre-con:f1gured for certain spedfic: 
hardware configurations, most OEMs and many deaJers and end-users will. want to 
implement 'their own hardware-c1ependen1: drivers.. Driver modules may be readll.y 
written by any programmer competastt in zao assembly-language. nus section 
provic:fes detailed instructions to programmers for implementing such driver modules, 
and the Appendix includes assembly llstings at various sample driven.. 

Ap=mhler Reqp1mIDCPD 

Drivers must be written using a zao assembler capable of producing relocatable 
modules with symbolic llnkage- in:formation in the industry-standard Microsoft 
relocatable m~dule format. Both Microsoft's MACR0-80 and Digital Research's 
RMAC assemblers have these characteristics, and are well suited for lmplementirig 
TurboDOS drivers. 

Phoenix Software Associates' (PSA) assembler (formerly TDL and Xitan) is an 
excellent reloc:atable zao assembler, but it produces object modules in a non-standard 
format. To. alleviate this problem, a conversion utility (RELCVT.COM) is available 
from Software 2000 Inc. for converting P5A-format object modules to standard 
Microsoft format. The command 

RELCVT filename 

converts the PSA-format .REL file specified by "filename" into standard Microsoft 
.REL format. Wherever the characters "." and ''%" appear in names in the PSA
fo.rmat module, they are replaced by the characters "1" and "@" (respectively) in the 
MIcrosoft-format module. 
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Assembly-Language examples in this section and in the. Appenc:Ux are aU ceded for the 
PSA assembler .. In the- exampler,. the name suffix "fJ'" is. used tQ. denote an extemaL 
name that is. definect in anothc module.. The label. SUffix "=" .is used to denotlt a. 
public: name that is available for reference in other- modules.. Some a.uemblen, 
require- that such names. be dedarect In an EXTERN or PUBLIC statement. Also,. the 
symbol "."" represents the- current: locaticn cotmter value; some assemblers use "$- or 
...... instead. 

Dynamic lIemory Al1oc:aUaa 

The resident port1on or TurboOOS resides in tha- topmost portion at system memory .. 
TurboOOS uses a common memory management module (MEMM GR) to provide 
dynamic allocation and de-aJ.loc:ation of memory space required for- disk adiersp de
spooL requests,. We interlocks,. DO-fila nesting, etc:. Dynamic memory segments are 
alloca ted downward from the base at the TurboOOS resident area, thereby recfucing 
the- space avalJabJ.e for'" the transien't program area (TP Al. Deallocated segments are 
concatenated with any neighbors and threaded an a free llst. A best-fit algorithm is 
used to reduce- memory fragmentation.. 

Allocation and de-ailocation of memory segments is acc:omplished in this manner: 

LXI 
CALL 
ORA 
JNZ 
PUSH 
• 
• 
• 
POP 
CALL 

H,36 
ALLeCIJ 
A 
ERROR 
H 

H 
DEALOC,. 

;get size of requested segment in HL 
;alloc:ate segment 
;was segment allocated successfully? 
iii not, error 
;e.lse, segment base address in HL 

jget address of memory segment in HL 
;de-allocate segment 

Note that AllOCIJ clears each n~iy-allocated segment to zeroes. Note also that 
ALLOCIJ prefixes each dynamic memory segment with a word containing the segment 
length (including the prefix word itself), so that DEALOCIJ can tell how much 
memory is to be de-allocated. 
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Sample IDtenupt-OriYell DeYica DriYer 

The fallowing is a. simple device driver fol"' an interrupt-driven serial input device-. 
illustrates. the coding techniques desc:ribeci previously: 

MXLOCK:. jmutuaJ.-exdusiolt interlock semaphore-
.WORD 1. jsemaphore count (initialized to 11) 
.WORD • jsemaphore llst head forward pointer 
• WORO .-2- ;semaphore Jist head backward pointer 

• , 
EVENT: ;event semaphore 

.WORD a ;semaphore c:cunt 

.WORD • ;semaphore list. forward pointer 
• WORO .-2 jsemaphore llst backward pointer 

• -, 
CHRSAV: .BYTE 0 ;input c:haracter save location 
; 
DRlVER:. LXI H,MXLOCK jget interlock semaphore address 

CALL WAlTIJ ;walt 11 driver is already in use 
EI ;ensure that interrupts are enabled 
LXI H,EVENT jget event semaphore 
CALL WAlTIJ jwaJ:t for event to occur 
LOA- CHRSAV jget input: character 
PUSH PSW jave al stack 
LXI H,M:xLOCK jget interlock semaphore address 
CALL SICiNAU jsignal driver no longer in use 
POP PSW jre'tUm input character- In A-register 
RET jdone 

; 
DEVISR: SSPD INTSPfI lave user's stack pointer 

LXI SP,lNTSTKII jset up auxjJljary stack 
PUSH PSW jsave all registers 
PUSH a 
PUSH D 
PUSH H 
IN STATUS jget peripheral status 
ANI MASK ;is input character available? 
JRZ. ..x ;il not, exit 
IN DATA je1se, get input character 
STA CHRSAV jsave input character 
LXI H,EVENT jget event semaphore address 
CALL SIGNALII ;signal that event has occured 

.eX: POP H jrestore all registers 
POP D 
POP B 
POP PSW 
LSPO INTSPtJ jrestore user's stack pointer 
JMP ISRXlTII jexit through dispacher 

3-10 
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All TurboDOS process-leveL and kernel-level modules permit re-entrant execution by 
multiple processes. However, most driver-level modules are not coded reaentrantly 
(since- most peripheraL devices- can cnly do G11~ thing at a. time). Consequently, most 
drivers must make use of a mutual-exdusion interlock to prevent re-entrant: 
execution. 

Using the TurboDOS event semaphore mechanism .. such a. mutual-exc:1usion interlock 
can be implemented very simply in the fallowing manner: 

MXLOCl<: 

• , 

.WORD 

.WORD 

.WORD 

DRIVER: LXI 
CALL 

• 
• 
• 

LXI 
CALL 
RE.T 

1 
• .... 2. 

H,MXLOCK 
WI.JTIJ 

;mutual-exc.1usion interlock semaphore 
;semaphore count (init1al1zed to 1I) 
;semaphore-list head forward pointer 
;semaphore list head backward painter 

iget interlock semaphore address 
iwait if driver is already in use 

H,MXLOCK jget interlock semaphore address 
SIGNALIJ ;signal driver no longer in use 

;done 

Note that the interlock semaphore count-word must be initia "zed to 1 (instead of 0) 
for this scheme to work properly. . 
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Poll RoatiDes 

Peripheral. devices which are nat capable- af interrupting the processor- must be- polled. 
by the devlct!'" driver"'.. To facllltate thisr the TUrboDOS dispatcher maintains. a. 
threaded ll.rt at poll ~ and executes the- routines en. the- list a.t fNery dispatch. 
The function of each poJ1. rout1ne' .is to check the status of its peripheral device, and 
to signal 'the occurrence ~ an event (e.g.,. c:haracter a.vailabt~ operation c:ompJete) 
when it ocx:urs., The routine- LNKPOL# can be c:a.lled at any time- to' l1nk a. new pall 
r~ cxrto the- polllIste. 

The only tricky thing about a. poll rcutine- is. that: it must be- coded in such a. fashion 
that' it will. not signal the: occurrenCl!' a.. particu!ar event more than once. This can be 
a.c:compllshed in various wa~ but a. most effldent method. is for"' the poll rcutine. to 
simply unUtlk itself from the dispatcher's poll llst as soon as it" has signalled the 
occurrence at an event.. nus can- be- accomplished in 'the following manner: 

EVENT: 
.WORD 
.WORD 
.WORD 

• 
• 
• 

LXI 
CALL 
CALL 
LXI 
CALL 

• 
• 
• 

POLNOC: • WORD 
.WORD 

POLRTN: IN 
ANI 
RZ' 
LXI 
CALL 
LXI 
CALL 
RET 

• 
.-2. 

D,POLNOC 
LNKPOLII 
POLRTN 
H,EVENT 
WAlTIJ 

a 
a 
STATUS 
MASK 

H,EVENT 
SIGNALIJ 
H,POLNOD 
UNLINKII 

;ever1't semaphore 
isemaphOl'e' count-
;semaphor'e Jist forward painter 
;sema.pbote' llst backward pointer 

;get poll raJtine node address 
;link poll routine onto poll Ust 
;pre-test peripheral status (optional) 
;get event semaphore address 
;wait until event occurs 

;poll routine node linkage 

;get peripheral status 
;is input: c:harac:ter available? 
;i:f not, exit 
;else, get event semaphore address 
;signaJ. that event has occurred 
iget paU routine node address 
;unlink poll routine .from poll list 
;done 
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The TurbaDOS dispatching mechanJsm is especially efficient when used with interrupt
driven peripheral devic:er. In mast situations,. the interrupt serviea routine simply 
c:alls SIGNAl.#: to 1nd1cate that the event associated. with. the interrupt has accurred. 

Service routines for jgw-frequency lnterrupts (no more than 100 times per sec:and). 
should' exit by means at the standard. interrupt service rcutine exit ISRXlTtt in order 
to provide frequent time slldng of processes. Service routines. for tugh-frequenc:y 
interrupts (occurring more than 100 t1mes per seccnd) should simply enable interrupts 
and return, in o~ to avoid excessive dispatch overhead. 

It" is. gcod programming practic:a for-lntemapt service rcutines. to set up an awriJllary 
stack,. in order to avoid the possiblllty ot ovedlowing the stack area of a. user's 
program. TurboDOS provides a standard interrupt stack area (INTSTKI) anci stade 
point« save location (INTSPI) far tlUs purpose. . 

A simple interrupt" service rcutJ.ne for a low-frequency interrupt could be coded in 
this manner: 

DEVlSR: SSPO 
LXI 
PUSH 
PUSH 
PUSH 
PUSH 
IN 
LXI 
CALl. 
POP 
POP 
POP 
POP 
LSPO 
JMP 

INTSPI 
SP,INTSTKIJ 
PSW 
B 
o 
H 
STATUS 
H,.EVENT 
SIGNALIJ 
H 
o 
B 
PSW 
INTSPIJ 
ISRXlTIJ 

jave user's stack pointer 
;set up auxjJJiary stade 
jave all registers 

;teSet the interrupt condition 
;ge't event semaphore address 
;signal. that event has accured 
jrestore all registers 

jrestore user's stack pointer 
;exit through dispacher 

In more complex interrupt situations, it may be necessary for an interrupt service 
routine to determine which of several possible events occurred, and to signal one of 
several alternative semaphores. Sometimes it may be desirable for an interrupt 
service routine to pedorm a data buHering function (e.g., to provide keyboard type
ahead). 
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It the occurrence of an event' is. signalled. but no proc:ess is. waiting for it-, then. 
SIGNAL,. simply increments the cowrt-word to- a. positive value.. Thus,. a positive 
count N signifies that there have- been N oc:currences. at the: event for whiclt nO' 

process: was waiting. In this· ~ the next N c:alls to VlAirIl CD. that semaphore will 
ret:um immedlate!y without waiting.. 

Sometimes it is necessary for a. process to wait' for a specific time- interval (~ 
head-settle delay, c:arrJage-retum delay) rather' than for the oc:currence of a specific 
e.ven't. Th. TurboDOS· dlspatc:her' l%OVides it deJay facility (DEI.A YII) whlc:h permits. 
other processes to use the microprocessor while one process. Is waiting for such a. 
time interval to: expire. Delay Intervals anr measured in an impJementaticn-<ie11nect 
unit c:alled. a. "tick."; in most- implementations, tides. occur 'Q or 60 times per second. 
Delays; may ~e c:ocfed.1n thtt' following manner: 

• .. 
LXI 
CALL 

• 
• .. 

H,6 
DELAYII 

;get number- of tic:ks to delay 
;deJay for speci:f1ed Interval 

A delay of zero tlc:ks may be specified to =teet a very short delay, or- simply to 
relinquish the processor to other proc~ on a ncourtesy" basis.. 

For- best performance, all driver delays should be- accomplLshed by means of W AITIJ 
(walt for an event to be signalled) 01" DELA YII (wait for a given Interval of time to 
elapse). Drivers mould never be coded to spin in a wait loop. 
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TurboOOS incorporates an extlemeJ.y efiIdeDt and flexible mec:hanJsm for dispatching 
the no mic:roproc:essor among various competing processes. In writing, device driv~ 
for TurboOOSp the- programmer must take extreme care to use the dispatcher 
correc:t1y in order' to attain maximum performance. 

Basically, the cf1spatcher enables ate process to wait for some event (e.g., c:haracter 
available, operation complete) whUe allowing other processes to utilize the 
microprocessor. Por each such event,. the programmer must define a. tbree-word 
structure called an nevent. semaphorelf• A semaphore ccnsists of a. count-word 
followed by a. two-word l1st head. The c:cunt-WOM is used by the dispacher to keep 
track of the status of the event"~ while the llst head defines a.. threaded l1st at 
proc:es-s waiting for the event. 

There are two fundamental operations which aUec:t an event semaphore: walting for 
the event" to occ:ur (W AIrIJ),. and signaWng that the event has oc:c:urrec1 (SIGNAU). 
These are coded in the following manner; 

EVENT: 
.WORD 
.WORD 
.WORD 

• 
• 
• 

LXI 
CALL 

• 
• 
• 

LXI 
CALl.. 

a 
• 
.-2 

H,EVENT 
WAlTH 

H,EVENT 
SIGNALII 

jevent semaphore 
;semaphore count 
jsemaphore llst forward pointer 
;semaphore llst backward pointer 

;get event semaphore address 
jwait until event cc:curs 

;get event semaphore address 
jsignaL that event has occured 

Whenever a process waits at an event semaphore, VI AlTII decrements the count-word 
of the semaphore. Thus, a negative count of -N signifies that there are N processes 
waiting for that event to cc:cur. Whenever the occurrence of an event is signalled, 
SIGNALU increments the count-word of the semaphore and awakens the process that 
has been waiting longest. 
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All dynamic st'ruc:tures in TurboDOS are maintained as threaded lists with 
bidirectional linkages.. nus technique permJ.ts a node to be easily added or deleted. 
anywhere- in a threaded list" without searching. The- list head and each llst node- must 
contain a two-word linkage' (forward pointer and backward. pointer). 

Manipulation at threaded lIsts is accomplished in this manner: 

LSTHED: ;list head Onitiallzect to empty) 
.WORD • ;:forward painter 
.WORD .-2 ;.backward pointer-. , 

LSTNOO: ;llst node - .WORD a ;:forward pointer 
.WORD a ;bac:kward painter 
.BLKB 1.2& ;node body 

• 
• ... 

LXI H,LSTHED ;get list head address in HL 
LXI D,LSTNOD ;get new node address in DE 
CALL LNKEND# ;Unk node to end of list 

• 
• 
• 

LXI H,LSTNOD jget nade address in HL 
CALL UNUNKD ;lUlllnk node from Jist 

• 
• 
• 

LXI H,LSTHED jget list head address in HL 
LXI D,LSTNOD jget new node address in DE 
CALL LNI<BEGII jllnk node to beginning of list 
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In programming hardware-dependent driver modules, it is frequently necessary to 
include a. c:ansidera.b1e amount of initialization code which 11 executed aUy once- (at 
system start-up) and never- needed again. Using DEALCC', the memory space 
occupied by such initiallzation cede can be made available to satisfy subsequent
dynamic: memory requirements. To do this,. the- c:ocit segment must be pre1ixed with 
a won:! ccntaining the segment length:. 

• VlORD LENCiTH+% ;.length to be de-alloc:ated. . , 
HOW NIT:: XRA A ;start at inJ:tjaljzation code 

• .. 
• 

LXI H,HDWNIT ;get beginning of segment 
JMP DEALOa ;dHUoc:ate segm~ . , 

LfNGTH = .-HDVlNIT ;.length of segment 
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The following is a. simple device driver for a. polled seriaJ.1nput device. It illustrates 
the c:odlng techniqu_ descr.t bed previouslY' 

MXLOCI<: ;mutuaJ.-exdusian interlock semaphore 
.WORD 1 ;semaphore count Onida Ii zed to 11) 
.WORD. .. ;semaphore llst head forward pointer 
.WORD ... 2 ;semaphore l1st head backward painter 

• , 
EVENT:. ;event semaphore 

.WORD 0 ;semaphont count 

.WORD • ;semaphore lbt forward pointer 

.WORD .-z ;semaphore ll.st backward painter 
• , 
CHRSAV: .BYTE 0 ;input c.baracter save location . · , 
DRIVER: LXI H,MXLOCK ige't lnter1oc:k semaphore address 

CALL VlAlT# ;wait if drivel" is already in use 
LXI D,POLNOD ;get poll routine node address 
CALL. LNKPOUI ;Jlnk poll.. routine- onto poll. llst 
CALL POLRTN ;pre-test peripheral status (optional) 
LXI H,EVENT iget event semaphore address 
CALL WAlTIJ ;wait until. event occurs 
LDA CHRSAV iget input character 
PUSH PSW ;save <Xl stack 
LXI H,MXLOCK iget interlock semaphore address 
CALL SIGNALIJ ;signal driver no longer in use 
POP PSW jretum input character in A-register 
RET ;done 

· , 
POLNOD: • WORD 0 iPoll routine node linkage 

.WORD 0 
POLRTN: IN STATUS ;get peripheral status 

ANI MASK ;is input character available? 
RZ iif not, exit 
IN DATA ieiset get input character 
STA CHRSAV isave input charac:ter 
LXI H,.E.VENT ;e!se, get event semaphore address 
CALL. SIGNALII isignal that event has cx:curred 
LXI H,POLNOO iget poll routine node address 
CALL UNLINKII ;unllnk poll routine from poll list 
RE.T idone 
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Drlyee Werfac;e SpeclflcatlQns: 

The- int~ specif1cations; for- various kinds of device drivers are desc::ribed below .. 
Drivers may be- packaged into as. many or few separate modules as. desired:- by the 
programmer.. In general,. it is easier to reconfigure' TurboDOS for a. wide variety of 
peripheraL devices. i:f the driver for each devic:a is packaged as. a separate module .. 

TurboDOS may be configured with multiple dJsk. c~ printer and netWork drivers. 
The disk driver- entrypoint' table- refers to dlak driver entrypoints DSKDRAI, 
DSKDRSI, DSKDRCI, etc:. Each disk driver should be coded with a. public: 
entrypolnt DSKDRC§::. (or- DSKDR$::: if. PSA assembler and R.ELCVT are used).. The 
GJ!N commanci automatically maps. successive- de:f1nitions of such names by replacing 
the: trailing @ by A, S, c,. etc. The same technique: should be- used for console,. 
printer, and network drivers... 

To allow various. TurboDOS modules to be inc:1uded or omitteci at' wU4 the GEoN 
command automatically resolves all unde:flned external references to the default 
symbol ?U ND? I. The TurboDOS common subroutine mcdu1e. COMSUB contains the 
following stub routine: 

?UND?:: NOP 
NOP 
XRA 
RET 

A 

;single- or double-length load 
;af undefined returns zero 
;eall of undefined returns A=O 
;done 

Thus,. it is always saie to load or call an external name, whether or not it is defined. 

Driver routines must preserve the stack and the index registers X and Y, but may use 
other registers as desired. 

IDitta llzat10a 

All necessary hardware- initialization and interrupt" vector setup mould be performed 
by an initialization routine that beg.ins with the publlc entry name HDWNIT::. This 
routine is called by TurboDOS at system start-up with interrupts disabled. The 
hardware initialization procedure myst ngt enable interrupts or make calls to W fJUT11 
or DELAY II. In most cases, the HOW NIT:: routine should contain a series of calls to 
individual driver initia Iization subroutines.. 
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Each consale driver rautine should begin with the publlc: entry name CONOR@::,. and 
should pertorm & canso .. operaticn in acc:ordance with the opera"tion code (O~ 1~ 2,. & 
Or" 9) passed by TurboDOS in the E-reg1ster. A c:onsa1e number is passed in the 
B-register (obtained. from the least-sigrlWc:art nibble of the console assignment table 
entry CONASTI). 

It E~a, the cIriver' must determine if a c:onsc!e inP'" character' is ava Uab1e. It must 
return with A=-l jf a dw'acter Is available,' 01" with A-a if no character is available. 
It a c:barac:ter is available, the driver m~ return it in the C-register, bJrt mutt not 

"cpnlume" the m"Artmft. (This Jgok-aheacL c:ap;lbil1ty is used by TurboDOS to detect 
attention requests.) 

. 
If E=1, the driver must obtaift a console input c:haracter (waiting for one if 
necessary), and retum it in the A-register. 

It E:2, the driver must output to the console the c:barac:ter passed by TurboDOS in 
the C-register. 

If E=&, the driver mould prepare to dlsplay a TurboDOS errol'" message; if E=9, the 
driver should revert to normal dLsplay. Error message displays isaued by TurboDOS 
are aJ. ways preceded by an E=a call and followed by an E=9 call. Tlti.s gives the 
console driver the oppol"t1Jnity to take spedaL action fol" system error messages (e.g., 
2'th line, reverse video).. Fol" simple console devices, the driver should pedorm a 
carriage-return and llne-teed In response to E=& and E=9 calls. 

PrlDter DriTers 

Each printer driver routine should begin with the publlc: entry name LSTDR@::, and 
should pedorm a printer operatic:n in accordance with the operation code (2 or 7) 
passed by TurboDOS in the E-register. A printer number is passed in the B-register 
(obtained from the least-significant nibble of the printer assignment table entry 
LSTASTD). 

If E=2, the driver must rutput to the printer the character passed by TurboDOS in the 
C-register. 

If E=7, the driver should take any appropriate end-of-print-job action (e.g., re-allgn 
forms, drop ribbon, home print head). 
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Net.om. Drivers 

(To. be suppiied. in a. future revision.) 
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Eaclt disk driver routine- should begin with the public: entry name OSKDR@~ ana 
should perform a physical. d1sk operation as specified by the physic:aL dlsk request 
packet whose address is passed by T'urboOOS in the- X-reg1ster. The format at the 
physic:a1 disk request packet lsi 

X+O: 
X+b 
X+2: 
X+lf.r 
X+6a 
X...ar 
X+l(k 
X+12: . , 

.BYTE 

.BYTE 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

OPCOOE. 
DRIVE 
TRACK 
SJ!CTOR 
SECCNr 
BYTCNT 
DMAAOR 
DSTADR 

;dlsk operation code 
;drive number on controller (.base 0) 
jpbysica1. trade number (base 0) 
jphysica1 sector number (base 0) 
;number at sectors to read or write 
;number of bytes to read or write
;OMA address for read or write
jdlsk specifIcation table address 

iCoPY of d1sk spedfica:tion table- foJJaWS" . , 
X+1lf.: 
X+l': 
X+17: 
X+18: 
X+19: 
X+21z 
X+23: 

.BYTE 

.WORD 

.BYre 

.BYTE 

.WORD 

.WORD 

.WORD 

BU<SlZ 
NMBLKS 
NMBDIR 
S£CSIZ 
S£CTRK 
TRKDSK 
RESTRK 

jbloc:k size (3=lK, If.a2K~ 7=16K) 
;number of bloc:ks,. total 
jnumber at directory blocks 
isector size (0=128, 1~6, 2='12,...,. 7=16K) 
jSectors per trade 
;total tracks on disk 
jre.served tracks a1 disk 

Ii OPCODE=O, then the driver must read S£CCNT physicaL sectors (or B YTCNT bytes) 
into DMAADR, starting at TRACK and S£CTOR on DRIVE. Return with A=-l 1£ an 
unrecoverable error occurs, otherwise return with A=O. Although TurboDOS may 
request many consecutive sectors to be read, it will never request an operation which 
extends past the end of the spec:Wed trade. 

Ii OPCODE=1, then the driver must write SECCNT physical sectors (or BYTCNT 
bytes) from DMAADR, starting at TRACK and SECTOR on DRIVE. Return with 
A=-l 11 an unrecoverable error occurs, otherwise return with A=O. Although 
TurboDOS may request many consecutive sectors to be written, it will never request 
an operation which extends past the end ot the specified track. 
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If OPCOOE:2, then the driver must determine the type at d1sk mounted in the 
specl:fied drive,. and must" retum in OST ADR the address.- of an II-byte dlsk 
SpecificatiOll table struc:tureci as. fo.llo~ 

CSTt .BYTE 
.WORD 
.BYm 
.BYTE 
.WORD 
.WORD 

.• WORD 

BLKSlZ 
NMBLXS 
NMSDIR. 
SECSIZ 
S!CTRK 
TRKDSK: 
RESTRK 

;b!oc:k size (3=11<, 4=2I<,.eep. 7=16K) 
;number- of bloc:J<s,. total 
;number at directory blocks 
;3eCtor size (0=121,. 1=2.56, 2='12,..,. 7=16K) 
;sectors- per track 
;totaL trades on d1sk 
;reserved trades on dlsk 

On retum,. TurboOOS moves a copy ~ the- disk specif1cation table into X+llf. through 
X+24, where it is avajiabJe for subsequent read and. write operations on that drive.- If 
the' drive is not' ready or the type- is. unrecognizab1~ the driver must return A=O, 
otherwise- it' must return A-i. 

If OPCODE=3, then the driver must determine whether or not the specified drive is 
ready. Return A=-i l:t the' dri~ is ready, otherwise return A=O. 

If OPCOD£=If., then the- driver must' format' (i.e.,. initlallze) the sped:fied TRACK on 
DRIVE. Hardware-dependent formatting iniormation will be- provided at DMAADR.. 
Return with A=-I if an unrecoverable. error cx:c:urs, otherwise return with A=O. 
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SyUem Implementation 

The real-time clock driver normally c:ansi.sts at an interrupt service rcutine which 
responcfa to interrupts from a periodic. interrupt source (preferably 'Q to 6Q times per 
second).. The.interrupt service rcutine should c:aU. OL YTIC# once- per- system tick to 
synchronize process delay requests. It should also c:a1l RTcsaCI once per- second 
(1.-., every '0 or 60 ticks) to update 'the system time and date. FlnaUy,.lt should. 
exit through IS1UITI to provide a period1c system time-sllc:e. 

Excluding necessary initializa:d.on cad&!,. a typical real-time clack cfrlvet' might look 
like this: 

RTCCNT: .a YTE . 
~ 

RTCISR: SSPD 
LXI 
PUSH 
PUSH 
PUSH 
PUSH 
IN 
CALL 
LXI 
OCR 
JRNZ 
MVI 
CALL 

. .x: POP 
POP 
POP 
POP 
LSPO 
JMP 

1 

INTSP# 
SP,INTSTKI 
PSW 
B 
D 
H 
STATUS 
o LYTIC' 
H,RTCCNT 
M 
..x 
M,60 
RTCSECD 
H 
0 
B 
PSW 
INTSPfI 
ISRXITII 

;d1v1de-by-oo c:aunter 

;ave user's stade po.inter
jset up auxjltlary stack 
isaYe all registers 

;teSet 'the interrupt condition 
;signal CIte tick elapsed time
;get divide-by-oO counter 
jdec:rement counter 
;not 60 tides yet, exit 
;eJ.se, reset counter to 60 ticks 
;$lgnal ate second elapsed time 
;restore all registers 

;res'tore user's stade pointer 
;exit through dLspacher 

If it is possible to determine Ute date and/or time-of-day at coLd-start (e .. g .. , by means 
of a battery-powered clock board), then the driver may irtitialize the following public 
symbols in RTCMGR: 

SECS:: .BYTE 
MINS:: .B YTe 
HOURS:: .BYTe 
JDA TE:: • WORD 

o 
o 
o 
8001H 

;0.-'9 
;0 .. .59 
;0...2.'3 
;JuJian date, based 31 Dec 1+7 
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CoIIUD QanMl DriYel'S 

Th~ c:o-mm channel driver suppor't$ the TurboDOS communica.tions. extensions. 
(functions 87...93),. anet is not required' if these- func:t1ons art!' not used. The comm 
channel driver- routine- should begin- with the publlc: entry name COMORV::,. and should. 
per10rm L c:omm channel OperatiCll Jrr acccrcfance with the operation code passed. by 
Turbo-DOS in the E-reg.f.ster-. A c:hanneL number Is passed in th~ B-reg!s1:er. 

If. caO,. the driver must c:feterm.ina.1f an input character is avajlable CIt the spec:Wect 
channel.. It must return with A=-l if a character is ava ita bIe, or- with A=O if no 
c:haracter is available. 

If &1,. the driver- must obtain an input' character from the specified channel. (waiting 
for one- it neCessary),. &net °retum it In the A-register-. 

If E=2, the driver must output to the specified channel the character passed by 
TurboOOS in the C-regi.ster. 

If E.3, the- driver must set' the-- baud rate at the specified channel according to the 
baud rat~ code passed by Turbo-DOS in the C-register. (See function 90 in the User's 
Guide for definition at the codes.) 

If E=4, the- driver- must obtain the current baud rate cede for the specified channeL, 
and return it in the A-register. 

If fa" the driver must set the modem contrw of the specified channel according to 
the modem con'trol vector passed by TurboDOS in the C-register. (See function 92 in 
the IlgC Guide for deiinition oi the vector.) 

If E=6, the driver- must" obtain the current modem status vector for the- spedfied 
channel, and return it in the A-register. (See fmcticn 93 in the User's Cnide for 
definition of the vector J 
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System Implementation 

Implementation of a. TurboOOS bootstrap ROM involves linking. th~ standard bootstrap 
module OSBOOT with it hardware-dependen't drive~ OSBORV. 1'llls should be 
accomplished with the CiEN command~ using the II;Lxxxx"" option to estabUsh the 
desired ROM base address. Slnce the OSBOOT module requires only OJl.I<, the 
completed bootstrap can fit in a. lK ROM (e.g.p 2708) If the driver is kept simp .... 
enough.. The driver module OSBORV must de1ine five publlc entry nam .. IN1T::,. 
SEUCT::, READ::, Xf'9::p and RAM::. 

INIT:: is c:alJed at 1be beginning of the bootstrap precess,. and. peCorms any required. 
hardware lnitia lizatlon (e.g.,. of the disk controller). It must return with the load 
bas .. address in the HL-registers.. The load base address determines th~ RAM where 
loading of the f1le OSLOAO.COM wUl begin. It should normally be 0100~ but may 
hav~ to be a. higher address iilo .. RAM cannot be written while. the ROM is ena.b1ed. 

SEUCT:: selects the d1sk drive according to the drive number 0 • ..1' passed in the 
A-register. If the selected drive is not ready or non-existent, then this routine must 
return A=O. Otherwise, it must retum A=-l, and must retum the address ot an 
appropriate disk specification table in the HL-registers. The disk spedfication table 
is an II-byte table whose Iormat is the same as described earlier lor the- normal d1sk 
driver. 

READ:: reads ale physical. sector from the last selected drive into RAM. On entry; 
the physical tr.ack is passed in the Be-registers, the physical sector is passed in the 
DE-registers, and the starting RAM address is passed in the HL-registers. The 
routine must return with A=O i£ the operation was successtuJ,. or with A=-l i£ an 
unrecoverable error oc:c:urrect. 

XFER:: is executed at the end of the bootstrap precess, and transfers control to the 
loader program OSLOAD.COM which has been loaded into RAM. In most cases, this 
involves simply setting location 0080H to zero (to simulate a null command taiJ), and 
jumping to OlOOH. However, if INIT returned a loader base other than OlOOH, then 
XFER should move the loader program down to OlOOH prior to execution. 

RAM:: defines the beginning of a 64-byte area oi RAM that OSBOOT can use as 
working storage. Obviously, it should not be located in the area in which 
OSLOAD.COM will be loaded! 
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ImpJementauen an IMS Equipment 

appJ!NDa A - WPr.2MENTADgN ON rys EQIDpMENT 

prima fum''''' fpr IMS gqpiD-nt 

BRTII420 
BRTII42S 
BRT740 

CONln 
CON" 

OSK401 
OSKfl.31 
DSKlf..9Q 
OS~8 

OSKMIO 
OSKM20 
OSKM26 
OSKFMT' 
DSKPMTS 
OSKFMTA 

HOW NIT 

LSTJOO 
LSTCTS 
LSTETX 
LSTXON 
LSTIMS 
LSTNEC 

MPENIT 

N7z,.OM 
N7z,.OS 
NETSOM 
NETSOS 

RTCt;l{.2 

Baud-rat~ tables for IMS 1142/480 JC.i:tit baud-rate osciUator. 
Bauci-rate tables for IMS "2 without baud-rate QlCU1ator. 
Baud-rate tables for IMS 140 slave- board. 

Conscle driver for ASCI CRT at 19,200 baud. 
Console- driver for ASCI CRT at 9,600 baud. 

Disk driver for IMS 401 8-inch :floppy disk c:ontra1ler. 
01slc driver for IMS 431 ,.1ncb floppy dlsk c:cntroller. 

. Disk driver for IMS 1f.9Q hard disk cOl1'troller. 
Disk driver for .boUt IMS 1101 and 1f.31 floppy d1sk controJJers. 
Disk driver for Morrow 10 Mb WInchester. 
DJsk driver for Morrow 20 Mb Wlnc:hester. 
Disk driver for Morrow 26 Mb W1nc:hester. 
Disk speci:f1caticn tables for ,-inch floppy disks. 
Disk specWcation tables for a-inch floppy dIsks. 
Dlsk tables for both j-inch and ~~~ 

Hardware initialization. 

Printer driver for no handshaking, 300 baud (e.g., Teletype 4-3). 
Printer driver for CTS handshaking, 9600 baud (e.g., n-&10). 
Printer driver for ETX/ ACK handshaking, 1200 baud (e.g., NEC "10). 
Printer driver for XON/XOF:F handshaking, 1200 .baud (e.g., Diablo 630). 
Printer driver for Centrcnics parallel. 
Printer driver for paralleJ. NEe "000. 

Memory parity initialization for IMS 4-61 6lf.K RAM board. 

Network driver for master, using IMS 7z,.0 slave boards. 
Network driver for slaves, using IMS 740 slave boards. 
Network driver for master, using MuSYS NET/SO slave boards. 
Network driver for slaves, using MuSYS NET/SO slave boards. 

Real-time clock driver for IMS ~lf.2 ROM-llo board. 
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SER480 
SP442 
SP7114 
SPN80 

Serial subroutines fol" IMS q.aa iI-pott serial board. 
Serial and. paralleL subroutines for IMS 442 ROM-I/O board
Serial. and para1le! subroutines for IMS 740. slave board.. 
Serial. and: parallel. subroutines fol" MuSYS NET lao. 
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Implementation an IMS Equipment 

SnnMllc hecla Psinh 10 IMs DriBr MMgle, 

Parameters in the IMS hardware-cfepenc1ent driver modules which may be usefuL to. 
patch indude the followg, shown with their standard values: 

In COW Mgdule; 

CONeR 
FFCHR 

= 8E 
lit OC 

In CONln Mgdllle: 

CONeR 
PFCHR 

=SP 
= OC 

In wrooo MgdulC: 

LST3BR 
LST3PF 

1It~ 

= OC 

In WeTS Mgdule: 

CTSBR 
CTSFP 

= 6E 
= OC 

In unIX Mgdule: 

ETXBR 
ETXFF 
ETXLEN 
ETXSEQ 

a 07 
= OC 
= 8C 
= 03 

In UDMS Mgdyle; 

IMSFF = OC 

In L5TXQ N Module; 

XONBR 
XONPF 

= 07 
= OC 

In NZ4Q M Mgdule: 

Baud rate c:cde (9,600 baud w/attention detect) 
Clear-the-screen character at cold-start 

Baud rate c:cde (19,200 baud w/attention detect) 
Clear-the-sc:reen character at cold-start 

Baud rate c:cde (300 baud,. output-only) 
Top-of-form character at end-of-print 

Baud rate code (9,600 baud, CTS handshaking) 
Top-of-form character at end-of-print 

Baud rate c:cde (l,200 baud, input/output) 
Top-o:f-form character at end-of-print 
Length of output between ETXs 
Length of maximal escape sequence 

Top-of-form character at end-of-print 

Saud rate code (1,200 baud, input/output> 
Top-of-form character at end-of-print 

SLVPAT = lJ.O,lJ.4-,lf8,lfC,.50,.54-,.58,.5C,60,6lJ.,68,6C,70,7lJ.,78,7C 
Slave board port assignment table 

In NEDOM Modyle; 

N80PAT = 20,22,2lJ.,26,28,2A,2C,2E,JO,J2,J4,36,J8,JA,J~E 
Slave board port assignment table 
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In Spw Mgdyle; 

SERBSZ = fI.O 

Tn Sp74Q Module; 

SERBSZ = fI.O 
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tOt J. PIAl. phdc COntzpU.". 
Shunt lA Address to port 8O-8P hex (standard etch) 

JB Install hor1zcntaL shunt at ",", (lnterru~) 
lC Install two harizarrtal shunts at top and bottom (precamp) 
3D Install horizcntaL shunt (delay complete) 

.~ I ,. PlAIN P',k Cggtmllcr 

Shunt JA Address. to- port CO-cF hex (cut ~ install jumper) 

JB Install horizantal. shunt at "'" (interrupts) 
JC Install vertical shunt (two-sided) if MPI n drives lnstaL1ed. 

Remove IC at ",-8" C711-LS711-), 11ft pin 13 dear of sac:ket, connect to pin 12 at the IC 
itself, and reinstall in soc:ket (ready logic modiflcation) .. 

W Ua Bgard 

Shunt JA Install horizontal. shunt at topmost pair 
JB . Install vertical shunt 
JC For para.Uel NEC printer, install horizontal. shunts at all 16 pairs 
JD Standard etch 
JE Standard etch 
JF Standard etch 
JG Install.m. 1 horizontal shunt at bottom pair (ROM enable at FCeO hex). 
JH Cut trace between top pair, jumper bottom pair (timer enable) 
JJ Install horizontal shunt at "VU" 
JK Install horizontal shunt at ''VO'' 
lL Install horizontal shunt at "VO" 
lM No shunt 
IN No shunt 
lP Install 3 horizontal shunts at "A7", "A6", and "Aj" (ngt "A4") 

Install osc:illa.tor at "1.3-0" and install 74LS161 IC at n13-C"~ Install TurboDOS boot 
PROM at "6-'-8". For parallel NEe printer, install 220/330 resistor pack at IC "12-
An. 

',g 430 CPU Board 

Shunt lA No shunt (wait states) 
J5 Install 2 horizontal shtmts at bottom (Jump to FeeO hex) 
JC Standard etch (4 MHz) 
lD Standard etch 

For accurate real-time clock periormance, add 10 pf capacitor (mica or NPO) in 
series with one leg of 16 Mhz crystal. 
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HI "It Dmamic RAM Bent 

Shunt' JA Install vertical. shunt on top pair (hjgh-speed RAM) 
JB Jmtall horizontal. sbunt (JJO port enabled) 

JC InstaLl & horizontal shunts- (port' 00) 
JD Install shunt (phantom) 
JE No shunt (unmapped). 
JF No shunt (Zao timing) 
JG No shunt (vectored interrupt) 
JH Install horizcntaL shunt CD left pair (no frcmt pane!) 

4&0 Eggr-Part SerIal Bent 

Shunt JA No shunts (port' address fo-FF hex) 
JB . Install horizontal. shunt on bottom pair (use oscil'ator) 
JC Install horizontal shunt- at "VO" (vectored intemIpt) 
JD Install horizontal shunt at- "VO" (vectored interrupt) 
JE Install horizontal shunt at "VI3" (vectored intem1pt) . 
JF Install horizontal. shunt at ''VO- (vectored interrupt) 

490 CirnidU MQdn'c prim cggtrgucr 

Shunt JA Standard etch (DMA channel 2) 
JC Standard etch (address port 90-97 hex) 
JO Install vertical shunt" at ''Vlfl." (vectored interrupt) 

740 I/Q Pmc=unr Board (Slaye up) 

Shunt JA Address boards to hex 40, If.4, If.8, If.c, etc. 
JB No shunt (disable vectored interrupt) 
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ImpJementaUcxi' em TRS-80 Madel II 

aepENI)IX B == 'MPUMENTADQN QN Dug MoDel II 

QrI ..... tum',,"", for !Jug MA*' JI 

CONTRS 

DSKTRS 
DSKP'MT3 

HDWNIT 

LSTTRS 
LST300 
LSTCTS 
LSTEfX 
LSTXON 

RTCTRS 

SPTRS 

Console driver far TRS-30 keyboard/dlsp1ay. 

Disk driver for TRs-aO &-inch floppy dlsk controller. 
Disk specific:atiCX1 'tables for &-incb floppy disks. 

Hardware initia Ijza;uon. 

Printer driver for TRS-a0 CentraUcs paralle1 intedace. 
Printer driver for no handsha1d.ng, 300 baud (e.g.,. Teietype' 43). 

. Printer driver for CTS handshaking, 9600 baud (e.g~ n-810). 
Printer- driver for ETX/ ACIC handlhaking, 1200 baud (e.g.,. NEe "10). 
Printer driver for XON/XOPF handshaking, 1200 baud (e.g.,. Diablo 630) .. 

Real-time clac:k driver for TRS-80 eTC. 

Serial and parallel. subroutines for TRS-80. 
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smhollc palm Points in THUQ Mqcfc1 II Drivr Mgdula 

Parameters in the TRS-8Q Medel II hardware-depencfent driver modules whic:h may be 
useful to patc:h include the fallowing, shown with their standard values:: 

In I.SITRS Mgdyle; 

:. DC 

In r,snOO Mgdyle; 

LST.3BR 
LSnf'F 

:.2.j 

= DC 

In I.SICTS Mgdulet 

CTSSR 
CTSPP' 

:. 6E 
= OC 

III I.ST~IX Mgdy!e; 

ETXBR = D7 
ETXFP = OC 
ETXLEN = 8e 
ETXS£Q = 03 

III L5TXQN MgdJlle: 

XONBR 
XONf'P 

= 07 
= DC 

In sPTRs Mgdule: 

SERBSZ = 40 

Top-of-form character at end-o:f-print 

Baud rate cede (j00 bau~ output-only) 
Top-of-form character- at end-of-print 

Baud rate code (9,600 baud,. CTS handshaking) 
Top-of-form character' at end-of-print 

Baud rate cede (1,200 baud,. input/output) 
Top-of-form character- at end-of-print 
Length of output between ETXs 
Length of maximal escape sequence 

Baud rate cede (1,200 baud, input/output) 
Top-of-form character at end-of-phnt 

Type-ahead buffer- size 
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'QUAT! - !URBODOS OPERATING SISTEK SYMBOLIC EQUIVAL!BCES 
";opyr1ght (C) 1981 by Software 2000 F Inc. 

• ,. 
.IllUT' EQUATE . ,-
i ASCII EQUIVALENCES .. 
r-

0000 AWL =a ooe jNULL 
0001 ASoa =: ala ;SOH 
0002 ASTX ==- 02e jSTX 
0003 !aX =a 03H ;ETX 
0004 AEOT == 04H JEOT 
0005 AUQ == 05H JOQ 
0006 AACX' == 06H JACK 
0007 ABEL =: 01a jSELL 
0008 ABS =a 08H JSS 
0009 AllT == 09H jHr 
OOOA ALF == OAS jI.F 
OOOS AVT' == aSH JVT 
Oooc AEF' =: OCH JFF 
OOOD ACR =: aDa ;CR 
OOOE ASO == am ;SO 
OOOF ASI == OFH jSI 
0010 ADL£ == 10H JDLE 
0011 ADCl == l1H JDCl 
0012 ADC2 == 12B JDC2 
0013 ADC3 == 13H JDC3 
0014 ADC4 == 14H JDC4 
0015 AIUX == 15H jNAK 
0016 ASYI -- 16H JSYI --0017 AETB == 17H JETB 
0018 A CAN -- 18H JCAN --0019 A!M == 19H JEM 
001A !SUB ---- lAB JSUB 
001S AESC == lSH JESC 
001C AFS -- lCR JFS --001D AGS -- lDR jGS --001E ARS == lEH JRS 
001F AUS -- lFB JUS --0020 ASP ---- 20H jSPACE 
007F ARUB == TFH jRUBOUT (DEL) 
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· , 
0000. WBCOT" =: ooooa jWARlt START' ENTRYPOIN'r 
0003 rcan! =: 0003H j I/o. CONFIGURATION BYT! 
0004 CURDRV =: 00048· ; CURRENT" DEFAULT DRIVE 
0005 CPSYS == 00058· jCPERATING SYSTEM EHTRYPOINT 
OOSC TECa :: OOSCH- jDEFAULTFIL£ CONTROL BLCCK 
0080 !BUY =: 0080H ; DEE AULT DISIe BUFFEI ADDRESS 
0100 TP'&' == 0100K iTRAliSIENT" PROGRAM ARU BASE 

· , oooa .LOC a jWCRICING STORAGE RELATIVE TO a. 

· , 0000 PDRDP: jPD REQUEST DESCRIPTCa PACKET" 
00.00 PDRFCN: .BLXB t j PD REQUEST" FUNCTICN NUMBER 
0001 PDRDRV: .BLB t j PD REQUEST" DRIVE NUMBER 
0002 PDRTRIC: .BLKW 1 JPD REQUEST TRACIC NUMBER 
0004 PDRSEC: .BLKW 1 j PD REQUEST' SECTOR NUMBER 
0006 PDRSC: .BLICW 1 i PD REQUEST' SECTOR COUNT 
0008 PDRTe: .BLKW 1 i PD REQUEST" TRANSFER coun 
OOOA PDRDMA: .BLKW 1 j PD REQUEST DMA ADDRESS 
OOOC PDRDS!: .BLK'W , JPD REQUEST DRIVE SPEC TABLK A 

DDR 
OOOE PDRLEN == .-PDRDP iPD REQUEST DESCRIPTOR PACKET 

LENGTH 
000£ DSICHFO: JDISK TYPE INFORMATICN 
OOOE BUSIZ: .BLXB , jBLCClC SIZE 
OOOF NMBLIS: .BLK'W 1 ; NUMBER CF BLCCKS 
0011 NMBDIR: .BLXB , jNUMBER CF DIRECTCRY BLCCKS 
0012 SECSIZ: .BLXB 1 jPHYSICAL SECTCR SIZE (2A N*128 

) 
00.13 SECTRIC: .BLKW , jPHYSICAL SECTCRS PER TRACK 
00.15 TRKDSK: .BLXW , jPHYSICAL TRACKS PER DISK 
0017 RESTRK: .BLK'W 1 jNUMBER CF RESERVED TRACKS 
OOOB DNFCL == .-DSKNFC JDISK INFO. LENGTH 

· , • END 
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1WNIT - TURBODOS OPERATING SYSTEK HARDWARE INITIALIZATION 
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0000' 

0000' 0020 

0002' 
OOOS' 
0008' 
OOOBr 
OOOE' 
0011' 
001 lP 
0011' , 
001A' 
001D' 

001E 

CD 0000:04 
CD 0000:05 
CD 0000:06 
CD 0000:07 
CD 0000:08 
CD 0000:09 
CD OOOO:OA 
CD OOOO:OB 
21 0002 1 

C3 OOOO:OC 

· , COPYRIGHT eC) 1981, SOFTWARE 2000, INC. 
· , ; AUTHORS: RONALD E. RAIXES 

MICHAEL D. BUSCH · , · , VERSION: 0~/08/81 
· , .IDENT HDWIIIT JMODULE ID 
· , .INSERT DREQUATE ; DRIVER SYMBOLIC EQUIV ALENCD 
· , 

.LOC .PROG.' ;LOCATE IN PROGRAM AREA 
· , .WORD NITI.U+2 j INItIALIZATION CODE LENGTH 
· , HDWNlt: : CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
LXI 
JMP 

· , 

MPENI!' jINITIALIZE MEMORI PARITY 
SPINIT' ; IllITIALIZE SEUALI P !lALLEL II 0 
RTCNIT' jINITIALIZE REAL TIME CLOCK 
DSKINAI iINITIALIZE DISK DEVICE A 
DSKINB# jINITIALIZE DISK DEVICE B 
DSKINCI ;INITIALIZE DISK DEVICE C 
DSKIND# jINITIALIZE DISK DEVICE D 
NETNIT' ;INITIALIZE NETWORK DRIVER 
H,HDWNIT JGET INITIALIZATION CODE ADDRESS 
DEALOCt iDE-ALLOCATE INITIALIZATION CODE 

NITLEN = .-HDWNIT jINITIALIZATION CODE LENGTH 
· , 
• END 
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0000· 

0000· 
000 1"-
000,"" 

0000' 

0000' 
0003' 
0004' 
0005' 

OOOS' 
0009 ' 
OOOS' 
0000' 
OOOE' 
0010' 
0013' 
0014' 
0015' 
0016' 
0019' 
001A' 
001C' 
001F' 
0022' 
0023' 
0025' 
0026 ' 
0028' 
002.8' 
002C' 
002D' 

002E' 
002E' 
0031 ' 
0033' 

8E 
OC 
00 

21 0002n 

1E 
f!( 
CC: 0013' 

iB 
0608 
2821 
3D 
281E 
C3 0000:04 
35 
CS 
05 
3A 0000" 
4F 
1E03 
CD 0000:04 
3A 0001 11 

B1 
2806 
4F 
1 E02 
CD 0008' 
01 
C1 
C9 

CD 0000:05 
OOBA 
C9 

· , ; COpnIGHT" < C) 1981 p SOFTWARE 2000, INC. 
· , 
; AUTHORS: RONALD £. RAIKES 

MIC~ D. BUSCH · , · , 
i VERSION: 09/08/S1 
· , .IDEBT' CON96 ;MODUL~ ID 
· J 
.INSEI!' DREQUAT£ ;ORIVER SYMBOLIC EQUIVALEBCES 
· J 

.LOC 
· , 
CODR:.:: .BYTE 
FFCHR:: .B YTE 
IllITe: • BITE 
· , 

.LOC 
· t 
COBDRS: :LXI 

MOV 
ORA 
CZ 

E' 
•• CDRV:- MOV 

SUI 
JRZ 
OCR 
JRZ 
JMP 

•• INIT: OCR 
PUSH 
PUSH 
t.DA 
MOV 
MVI 
CALL 
t.DA 
ORA 
JRZ 
HOV 
MYI 
CALL 

• .NITI: POP 
POP 
RET 

· r 
CONSO: 
CONSI: 

· , 
• END 

CALL 
.ASClS 
RET 

.DArA.I i LOCATE IN DATA AllEA 

OEBISOH iCONSOLE BAUD RAT£ CODE (9600 BAUD) 
AFF iFORM FEED CHARACTER 
o ;IlIITIALIZATION COMPLETE FLAG 

.PROG.I iI-OCATE IN PROGRAM AREA 

H,INITC iGET INITIALIZATION COMPLETE FLAG 
A,M 
A ;INITIALIZATION COMPLETE FLAG SEl 
•• INIT iIF NO!, INITIALIZE 'CONSOLE BAUD RAl 

A,E 
S 
CONSO 
A 
CONSI 
SERIAL' 
M 
B 
o 
CONBR 
C,A 
E,3 
SERIAL£! 
FrCHR 
A 
•• BITI 
C,A 
E,2 
•• CORV 
o 
B 

iG£T FUNCTION NUMBER 
iFUNCTION NUMBER:8? 
ilF SO, ERROR SHIFT OUT 
iFUNCTION NUMBER=9? 
iIF SO, ERROR SHIFT IN 
i ELSE, COBTINUE 
iSET INITIALIZATION COMPLETE FLAG 
iSAVE CHANNEL NUMBERICHARACTER 
iSAVE FUNCTION NUMBER 
iGET CONSOLE BAUD RATE CODE 
iTELEVIDEO BAUD RATE CODE TO C-REG 
;SET FUNCTION NUMBER=3 
iSET CHABBEL BUAD RATE 
iGET FORM FEED CHARACTER 
jFORM FEED CHARACTER=O? 
iIF SO, CONTINUE 
iELSE, FORM FEED CHARACTER TO C-REG 
iSET FUNCTION NUMBER=2 
iOUTPUT FORM FEED 
iRESTORE FUNCTION NUMBER 
iRESTORE CHABNEL NUMBER/CHARACTER 
JOONE 

OMS# jPOSITION TO NEXT t.INE 
CACR] CALF] 

JDONE 



PSA Macro Assembler (C1201T-Q102 1 Pale 1 

3TION - TURBODOS OPERATING StST~ ION/lOr: PRINTER DRIVE! 
COPYRIGHT (C) 19S1 Bt SOFTWARE 2000, INC. 

0000'" 

0000'" 
0001 11 

0002-

0000' 

0000' 
0003' 
0004' 
0005' 
0007' 
OOOS' 
0009' 
OOOA' 
OOOB' 
OOOE' 
OOOF' 
0011' 
0013' 
0015' 
0017 ' 
0018' 
0019' 
001 A' 
001B' 
001E' 
001F' 
0021' 
0024' 
0025' 
0026 ' 

0027 ' 
002A' 
002B' 

002D' 
0030' 
0031 ' 
0033' 

· , 
; COPtlIGHt' (C) 1981 BY SOFTWARE 2000, INC. 
· , ; AU'l'HORS ~ RONALD £. RAIICES 
· , MICHA~ D. BUSCH 
· , ; VERSION: 09/0S/81 
· , .IDERT LSTXON jMODUU: ID 
· , 
.nSD'! DREQUATE iDRIVER SYMBOLIC EQUIVALENCES 

.LOC .DATA.# jLOCATE IN DATA AR£L 
· , 

07 IONSR:: .BYTE 1 JBAUD RATE CODE (1200 BAUD) 
jFORM FEED CHAIACTER 
jINITIALIZATION COMPLETE FLAGS 

OC XONFF:: .BYTE 
000000000000 INITC: • BYTE 

21 0002· 
D5 
58 
1600 
19 
D1 
7£ 
B1 
CC 0018' 
7B 
FE02 
281A 
FE07 
2810 
C9 
35 
05 
C5 
3A 0000" 
4F 
1E03 
CD 0000:04 
C1 
01 
C9 

3A 0001" 
4F 
1 E02 

CD 0048' 
ST 
2812 
CD 0051' 

· J 

.LOC 
· J 

LSTDRS: :LII 
PUSH 
MOV 
MYI 
DAD 
POP 
MOV 
ORA 
CZ 
MOV 
CPI 
JRZ 
CPI 
JRZ 
RET 

• .INIT: OCR 
PUSH 
PUSH 
LDA 
MOV 
MVI 
CALI. 
POP 
POP 
RET 

· , 
L.S!WSR: LDA 

MOV 
MVI 

· , 
L.STOU!: CALL 

ORA 
JRZ 
CALL 

AFF" 
(16]0 

.PROG.' iLOCATE IN PROGRAM AREA 

H,IHITC 
D 
E,B 
0,0 
D 
D 
A,M 
A 
•• INIT 
AtE 
2 
LSTOUT 
7 
LSTWSR 

M 
D 
B 
IOWR 
C,A 
E,3 
SERIALI 
B 
D 

XONFF 
C,A 
E,2 

•• SS! 
A 
•• OUT 
•• SIN 

iGET INITIALIZATION COMPLETE FLAGS 
iSAVE FUNCTION NUMBER 
jCHANNEL NUMBE! TO DE-REG 
iDOUBLE LENGTH 
jINDEX IN!O FLAGS TABLE 
iRESTORE FUNCTION NUMBER 
iGET INITIALIZATION COMPLETE FLAG 
;INITIALIZATION COMPLETE FLAG SET? 
jIF NOT, INITIALIZE LIST CH~NEL 
jGET FUNCTION NUMBER 
jFUNCTION NUMBER=2? 
jIF SO, CONTINUE 
jFUNCTION NUMBER=7? 
jIF SO, CONTINUE 
JELSE, DONE 
JSET INITIALIZATION COMPLETE FLAG 
jSAVE FUNCTION NUMBER 
jSAVE CHANNEL NUMBER/CHARACTER 
jGET BAUD RATE CODE 
jBAUD RATE CODE TO C-REG 
iSET FUNCTION NUMBER=3 
iSET CHANNEL SUAn RATE 
jRESTORE CHANNEL NUMBER/CHARACTER 
jRESTORE FUNCTION NUMBER 
JDONE 

jGET FORM FEED CHARACTER 
jFORM FEED CHARACTER TO C-REG 
JSET FUNC!ION NUMBER=2 

jGET SERIAL STATUS 
jCHARACTER AVAILABLE? 
jIF NO!, CON!INUE 
JELSE, GET SERIAL INPU! 
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0010 

0010 
0011 
0012 
0013 
0014 
0015 
0016 
001i 
0018 
0019 
001C 
0010 
001 E 
001F 

0000 
0001 
0007 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
OOar 

0036 
0076 
00B6 

0089 
0019 

FCOO 

0000" 

.. , 
; COPYRIGHT (C) 1981, SOFTWARE 2000, INC. 
· , ; AUTHORS: RONALD i. RAIXES. 
j HICHA~ D. BUSCH 
• , 
; VERSION: 09/08/81 
· , .. IDU'r SP442. 
· , .INSERT DREQUATE 
• , 
IOBAS£ = 10H 
• , 
SOCTRL
SODATA 
SlCTRL 
S1DATA. 
TIMO 
TIMl 
TIM2 
TIMCTL 
SINT!. 
T2RES 
PO DATA 
P1DATA 
P2DATA 
PPCTL 
• , 
RDA 
!BE 
CTSN 
· , ROMDIS 
RTCENA 
S1TI1E 
S1RXIE 
S1 RTSN 
SOTIIE 
SORXIE 
SORTSN 
· , TOCMD 
T1CMD 
T2CMD 
· , 

= IOBASE+OOH = IOBASE+O 1 H 
= IOBASE+02H 
:. IOBASE+03H 
= IOBASE+04H 
= IOBASE+OSH 
:. IOBASE+06H = IOBASE+07H 
:. IOBASE+08H 
=- IOBASE+OgH = IOBASE+OCH = IOBASE+ODH 
= IOBAS E+O EH = IOBASE+OFH 

=- a 
=- 1 
= 1 

= a 
= 1 
= 2 
= 3 
= 4 
= 5 
:. 6 
= 1 

= 36H 
= 76H 
= OB6H 

PPMODE = 89B 
SPMODE = 19B 

· , BOOTPR = OFCOOH 

;MODUL£ ID 

iDRIVER SYMBOLIC EQUIVALENCES 

; SERIAL! PAR.ALL.EL II a PO RT BAS £. 

jSERIAL a CONTROL/STATUS REGISTER 
jSERIAL a DATA REGISTER 
jSERIAI.. 1 CONTROL/STATUS REGISTER 
jSERIAL. 1 DATA REGISTER-
jTIMER a DATA REGISTER 
;TIME! 1 DATA REGISTER 
iTIMER 2 DATA REGISTER 
jTIMER CONTROL REGISTER 
jSER1AL INTERRUPT tHABL£ REGISTEP 
JTIMER 2 INTERRUPT RESET 
jPARALLEL a DATA REGISTER 
j PARALLEL. 1 DATA REGISTER 
; PARALLEL 2 DATA REGISTER 
jPARALL~ PORT CONTROL REGISTER 

jRECEIVED DATA AVAILABLE BIT 
;TRANSMIT BUFFER EMPTY BIT 
jCLEAR TO SEND (NOT) BIT 

JROM DISABLE BIT 
j REAL TIME CLOCK tHABLE BIT 
SERIAL 1 Tl INTERRUPT ENABLE BIT 
SERIAL 1 RX INTERRUPT tHABLE BIT 
SERIAL 1 REQ TO SEND (NOT) BIT 
SERIAL a Tl INTERRUPT ENABLE BIT 
SERIAL. a RX INTERRUPT tHABLE BIT 
SERIAL a REQ TO SEND (NOT) BIT 

JTIMER a COMMAND 
jTIMER 1 COMMAND 
iTIMER 2 COMMAND 

jPARALLEL PORT MODE WORD 
jSERIAL PORT MODE WORD 
jPARITY INHIBIT/1 STOP BIT/8 BITS 

jBOOTSTRAP LOADER EPROM BASE 

.LOC .DATA.' jLOCATE IN DATA AREA 
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003a l E61F ANI 7FH iSTRIP SIGN BIT 
0038r- FI:13 cPt !DC3 ;CHAIACTER=DC3 (XOFF)? 
003A.' 20Ft JRB% LStOUT' ; IF NOT ~ WAIT 
003C r Cll 005T' •• WAI'!: CALL •• SIll. iGET SERIAL INPUT' 
003F" E61F AlII. 1FH ;STRIP SIGN BIT' 
0041 t Fi11 cPt mCt ;CHAlACTEI=DC1 CXOR)? 
0043' 2.0Fr JRBZ •• WAIT" ;IF NOT, WAIT 
0045 '" C3 0000:04 •• OUT: JMP SERIAL' ;OUTPUT CHARACTE! 
0048' C5 •• SST: PUSH B iSAV! CHARNEL NUMBEKlCHAllACT!ll 
0049' DS PUSH D iSAVE FUNCTION NUMB!R 
004.1' 1EOO MYI E~O iSET FUNCTION NUMBER=O 
004C' CD 0000:04 CALI.. SERIAL' iGET' SERIAL STATUS 
004F' 18ar JMPR •• SSIC ;CONTIHUE 
OOS11 CS •• SIB: PUSH B iSAVE CHAlNEr. HUMBWCHAIACTn 
00521 D5 PUSH D iSAVE FUNCTION NUMBEll 
0053 1 1E01 . MYI E,1 ; SET FU RCTION NUMBER:1 
0055 1 CD 0000:04 CALI.. SUIAL' iGET SERIAL STATUS 
0058 1 D1 •• SSIC: POP II iRESTORE FUNCTION NUMBER 
0059' C1 POP B iRESTOR! CHANNEL NUMBEKlCHAlACTEI 
005A' C9 Rn iDONE . , 

.Oll 
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0000'" 
000211' 
0003'-
0004" 
0005'" 
OOOT'" 
0009-
OOOAIt 

OOOS" 
OOOS" 
OOODII" 
OOOF" 

00 111t 
0013'" 
0015Jt 

001111' 
0019" 
00 1 Bit-

001D" 
001F" 
0021" 

0000' 

0000' 

0002' 
0004' 
0006 t 

0008' 
OOOA' 
OOOC' 
OOOE' 
0010' 
0012' 
0014' 
0017 ' 
001A' 
001D' 
0020' 
0022' 
0025' 
0026 r 
0029 ' 
002C' 
002F' 
0032' 

0040 
49-
00 
00 
0000 
0000 
00 
00 

0000 
OOOD" 
OOOD'" 

0000 
0013" 
0013'" 

0000 
001911" 
0019'" 

0000 
001F" 
001F" 

0038 

3E89 
D31F 
3EFF 
D31C 
0310 
3E19 
0310 
0312 
3EC3 
32 0018 
21 0107 r 
22 0019 
3A 0002" 
D318 
2A 0000" 
29 
CD 0000:04 
22 0005" 
22 0007" 
CD 0000:05 
21 0002' 

SERBS%": : • WORD 
IN TMS It:. :: .BYTE. 
soaR: .BITE 
S1BR: .BYT~ 
5ERBU!':- .WORD 
5E1!!!:. .WORD 
SOOCHR:- .BITE. 
S10CBR: .Bni. 
· ,. 
SOISPH: 

.WORD 
• .SOIH: ,. WORD 

.,WORD 
· , 
S1 ISPH:- .WORD 
... S1 Ill:. .WORn 

.WORD. 
• , 
SOOSPH: • WORD 
• .SOOB:: • WORD 

.WORD 

51 OSPH: • WORD 
• .S1 OB: • WORD 

.WORD 

· , 
.LOC 

.WORD 

SPINI!: :MVI 
OUT 
MVI 
OUT 
OUT 
MYI 
OUT 
OUT 
MVI 
STA 
LXI 
SHLD 
LDA 
OUT 
LHLD 
DAD 
CALL 
SHLD 
SHLD 
CALL 
LXI 

64- iSER.IAL. BUFFER SIZE 
1 (ROHDIS 11 (SORXIE11(S1 RIlE. ; INTERRUPT MASK: 
a jSERIAL a BAUD RATE 
o jSERIAl. 1 BAUD RATE 
a jSERIAL BUFFER ADDRESS 
a jSERIAL BUFFER POINTEa 
a jSERI.AL. 0 OUTPUT CHARACTER. 
a jSDIAL. 1 OOTPUT CHARACTER 

o 
•• SOIH 
•• SOIH 

o 
•• S1IH 
•• S1 IH 

a 
•• SOOB 
•• SOOB 

o 
•• S10B 
•• S10H 

jSElIAL 0 INPUT SEMAPHORE 
jSEMAPHORE COUNT 
jSEHAPHOR£ PIO HEAD 

jSElIAl.. 1 INPUT SEMAPHORe
jSEMAPHORE COUN~ 
jSEMAPHORr P/D HEAD 

jSERIAL 0 OUTPUT SEMAPHOR£ 
jSEMAPHOR£ COUNT 
jSEHAPHOR£ PID HEAD 

jSERIAL 1 OUTPUT SEMAPHORE 
iSEMAPHORE COUNT 
jSEKAPHORE PIO HEAD 

.PROG.# iLOCATE IN PROGRAM AREA 

NITLEN+2 ;INITIALIZATION CODE LENGTH 

A,PPHODE ;INITIALIZE 8255 
PPCTL 
A,OFFH jCLEAR PARALLEL PORTS 
PODATA 
P1DATA 
A,SPHODE ;INITIALIZE UARTS 
SOCTRL 
S1CTRL 
A,JMP iSET UP SERIAL a INTERRUPT VECTOR 
3*8 
H,SERISR 
(3*8)+1 
INTMSK iGET INTERRUPT MASK 
SINTE jENABLE INTERRUPT MASKS 
SERBSZ iGET SERIAL BUFFER SIZE 
H jX2 
ALLOC' iALLOCATE PACKET FOR SERIAL BUFFEP 
SERSUF JSAVE SERIAL BUFFER ADDRESS 
SERPTR JSET SERIAL BUFFER POINTER 
NIT480# jINITIALIZE IMS 480 SERIAL PORTS 
H,SPINIT jGET INITIALIZATION CODE ADDRESS 
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0035' C3 0000:06 JMY DEALOCt JDE-ALLOCATE INITIALIZATION CODE 
· , 

; 0036 BI.TtU ~ .-SPDII't" jIHITIALIZATIOK CODE LENGTH 
· 0038' 1B 
, 
SDD.L::MOV A,! JGET' FUNCTIOtJ NUMBER 

0039 ' I1T ORA A jFUNCTIOB NUMBER:O? 
003A' 281; JI% SEllS!' rIF SO, CONTINUE 
003C' 3D DC! A jFUNCTION NUMBER:1? 
003Dt 282A. JRZ SEllIN iIF SO, CONTIBU! 
003F' 3D DCR .&. jFUHCTION NUMBER:2? 
0040 ' 284.A. JIZ. SEllOUT' j IF SO, CONTINUE 
0042' 3D DC! A. jFUNCTION NUMBER:3? 
0043' CA. 0 l.A.2' JZ SEllSBI jIi" SO, CONTINUE 
0046 1 3D Dca A jFUNCTIPS NUMBEI:4? 
0041 ' C.&. 01D51' JZ SEllIBR iIi' SO, CONTINUE 

.004'&" 3D . DC! .&. j FUNCTION NUMBER:5?' 
004B' CA 01E4' JZ. SEllSHC iIF SO, CONTINUE 
004E' 3D OCR .&. jFUNCTION NUMBER:6? 
004F' CA 0208' JZ SOlUtC JIF SO, CONTINUE 
0052' C9 RET j£LSE, DONE 

· , 
0053 ' 2A 0005~ SEIlST: LHLD SEIBUF JGET SERIAL BUFFER ADDRESS 
0056' EDSB 000111' LDED SERPTR jG£T SERIAL SUFFER POINTER 
005A' E5 •• STL:. PUSH a ·SAVE SERIAL BUFFER ADDRESS 
005S' A.F XRA A CLEAR CARRY/PRESET RETURN CODE:O 
005C' ED52 DSBC 0 END OF SERIAL SUFFER? 
005E' E1 POP H RESTORE SERIAL BUFFER ADDRESS 
005F' C8 RZ IF END OF SERIAL SUFFER, DONE 
0060 ' 18 HOV A,S ELSE, GET CHANNEL. NUMBER 
0061' 96 SUB M NEXT CHARACTEIl:REQUESTED CHANNEL 
0062' 23 INX H ADV AlICE TO CHARACTER 
0063' 4E HOV C,M ,GET CHARACTER FROM BUFFER 
0064' 23 I1lX H j ADV ABCE TO NEXT CHANNEL NUMBER 
0065' 2F CHA JPRESET RETURN CODE:OFFH 
0066' C8 RZ JIF REQUESTED CHANNEL, DONE 
0067' 18F1 'JMPR •• STL i CONTINUE 

· 78 
, 

0069' SERIN: HOV A,B iGET CHANNEL NUMBEIi 
006A' FE02 CPI 2 iCHANNEL. NUMBER=0/1? 
006C' 3805 JRC • .S01 I JIF SO, CONTINUE 
006E' CD 0000:07 CALL IN4S0# jELSE, GET IMS 4S0 IN SEMAPHORE 
0071 t 1809 JMPR • .ICOH jCONTINUE 
0073 t 21 OOOBn •• SOlI: 1.XI H, SOISPH ;GET SERIAL 0 IN SEMAPHORE 
0076 t ~ ORA A jCHANNEL NUMBER=O? 
0077 ' 2803 JRZ • .ICOM iIF SO, CONTINUE 
0079 ' 21 0011 n LXI H,S1ISPH ; ELSE, GET SERIAL 1 IN SEMAPHORE 
007C' CD OOOO:OS • .ICOM: CALL WAIT' ;WAIT FOR CONSOLE INPUT 
007F' CD 0053' CALL SERST ;GET SERIAL CHANNEL STATUS 
00S2' Er7 ORA A iCHARACTER AVAILABLE? 
0083' 28E~ JRZ SERIN ;IF NOT, CONTINUE 
0085' 79 MOV A,C ;ELSE, GET INPUT CHARACTER 
00B6 ' F3 DI jDISABLE INTERRUPTS 
0087 f CD 01SC' CALL MOVBUF ;MOVE BUFFER TAIL DOWN 
OOBA' FB EI ;ENABLE INTERRUPTS 
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oosa' C9" Rtt iOON£ 
· t-

ooScr T& SEROUr: MOV A,.! jGEr CHANNEL NUMBER 
0080' FE02 cpr 2. j CHADHEL NUMB EI=O/ 1 ? 
oOSF' 3S05 JRC •• soro JIE SO, CONTINUE 
0091' CD 0000-:.0~ CALL OUT480, jEtSE,. GET IMS'480 OUT SEMAPHORE 
0094' 1S1i JMPlt •• CCOM ;CONTIHUE 
0096' 2.T 0009- •• S010: LXI HpSOOCHI ;GE! SERIAL a OUTPUT CHARACtEI 
0099' ~ OU L ;CHADN~ NUMBEI=O? 
o09A' 2S01 JltZ •• SOlC ; IF SO, CONTINUE 
o09C' 23 INX a jGET SERIAL. 1 OUTPUT CHARACTER 
0090' 71 •• S01C:.. MOV M,C iSAVE OUTPUT CHARACTER 
o09E' 2.1 0017-- LXI: H,SOOSPH jGET' SERIAL a OUL SEMAPHORE" 
00A1 ' 11 oOBF' r.n D,SOOPOL JGEl"" SERIAL a OUT POLL ROUTINE 
00A4' B7 ORA. A. jCHABN~ NUMBEI=O? 
00A5' 2S06 JIZ •• OCOM jIF SO, CONTINUE. 
00A1' 21 0010'" LXI a,S10SPH ;GE! SERIAL 1 OUT SEMAPHOR£ 
oOll' '1 00E3 t LXI 0,S10POL JGET SERIAL 1 OUT POLL ROUTINE 
oOAD' E5 •• OCOM-:- PUSH a iSAV£" SEMAPHORE ADDRESS 
OOAE' 05 PUSH 0 JSAVE POLL ROUTINE ADDRESS 
oOAF' CD oOOO:oA CALL 'LNICPOL# j CREATE POLL. ROI.{TINE. 
00B2' 21 oOBB' LXI H, •• RET JGET RETURN ADDRESS 
00B5' E3 XTHL jSIMULATE CALL/GET POLL ROUTINE. 
00B6' 23 IHX a ;ADVAllCE PAST LINK POINTERS 
ooar r 2.3 IBX a 
00B8' 23 IHX a 
00B9 ' 23 INX a 
OOBA' E9 PCHL jEXECUTE POLL ROUTINE 
OOBB' E1 •• RET: POP a jRESTORE SEMAPHORE ADDRESS 
OOBC' C3 0000:08 JMP WAIT# jDISPATCH IF NECESSARY 

· , OOBF' SOOPOL: iSERIAL a OUTPUT POLL ROUTINE 
OOBF' 0000 .WORD a iSUCCESSOR LINK POINTER 
00C1' 0000 • WORD a jPREDECESSOR LINK POINTER 

· , 
00C3' DB10 IN SOCTRL iGET SERIAL a STATUS 
OOCS' CS4F BIT !BE,A TRANSMIT BUFFER EMPTY? 
ooer ' C8 RZ IF NOT, DONE 
00C8 ' 21 0003" r.XI H,SOBR ELSE, GET SERIAL a BAUD RATE CODE 
OOCS' CB76 BIT 6,M CTS HANDSHAKING REQUESTED? 
OOCD' 2S03 JRZ •• NCTS IF NOT, CONTINUE 
OOCF' CB7F BIT CTSN,A CHECK CLEAR TO SEND (NOT) STATUS 
0001' CO RNZ IF CLEAR TO SEND FALSE, DONE 
0002' 3A 0009" •• NCTS: LDA SOOCHR ,GET SERIAL a OUTPUT CHARACTER 
0005' 0311 OUT SODATA JOUTPUT CHARACTER 
0007 ' 21 OOBF' LXI a, SOOPOL JOE! SERIAL a OUT POLL ROUTINE 
OODA' CD OOOO:OB CALL UNLINKI JUNLINK POLL ROUTINE 
OODD' 21 0017" LXI H,SOOSPH JGET SERIAL a OUT SEMAPHORE 
OOEO' C3 OOOO:OC JMP SIGNAL' jSIGNAL PROCESS AS READY 

· , 
00E3 ' S10POL: jSERIAL 1 OUTPUT POLL ROUTINE 
00E3 ' 0000 .WORD a jSUCCESSOR LINK POINTER 
00E5 ' 0000 .WORD a jPREDECESSOR LINK POINTER 
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OOE'T~ 

00E9 ' 
OOU' 
OOEC' 
OOEFr 
00F1' 
00F3' 
00F5' 
00F6' 
00F9' 
OOFB' 
OOFE' 
0101' 
0104' 

01OT' 
010B' 
010E' 
OlaF' 
0110' 
0111' 
0112' 
0115' 
0118' 
011 B' 
011 C' 
0110' 
011 E' 
011F' 
0123 ' 
0126' 
0128' 
012.1.' 
012B' 
012E' 
012F' 
0132' 
0133' 
0135' 
0136' 
0138r-
013B' 
0130' 
013F' 
0141 ' 
0142' 
0145' 
0146 ' 
0149 I 

014A' 
014C' 
0140' 
014F' 

DB12 
CB4F 
C8 
21 0004-
CB76 
2803 
C137F 
CO 
3A OOOArt 
D313 
21 00E3 r-
CD oooo:oa 
21 0010" 
C3 OOOO:OC 

ED13 OOOO:OD 
31 OOOO:OE. 
'5 
CS 
05 
is 
CD 0126' 
Cll 013D' 
CD OOOO:OF 
ET 
01 
Cl 
F1 
EDT B 0000: aD 
C3 0000: 10 
DS10 
CB47 
C8 
21 OOOB" 
is 
CD OOOO:OC 
01 
DS11 
4F 
0600 
21 0003" 
1815 
DS12 
CB41 
C8 
21 0011" 
E5 
CD OOOO:OC 
D1 
DB13 
4F 
0601 
21 0004" 

IN 
BIT 
RZ 
I.IJ: 
BIT 
JRZ 
BIT 
lUIZ 

•• BeTS: LDA 
OUT 
LXI 
CALL 
LXI 
JMP . , 

SEIISR: SSPD 
LXI 
PUSH 
PUSH 
PUSH 
PUSH 
CALL 
CALL 
CALL 
POP 
POP 
POP 
POP 
LSPD 
JMP 

•• SOI: IN 
BIT 
RZ 
LU 
PUSH 
CAll 
POP 
IN 
MOV 
MVI 
LXI 
JMPR 

... S1 I: IN 
BIT 
RZ 
LXI 
PUSH 
CALL. 
POP 
IN 
MOV 
MYI 
LXI 

S1 eTRL jGET SERIAL 1 STATUS 
TBE,A iTRAHSMIT BUFFER EMPTY? 

; IF NOT, DOHE 
a,S1BR 
6,H. 

JELS!, GET SERIAL 1 BAUD RATE CODE 
JCTS HANDSHAKING REQUESTED? 
iIF BOT, CONTINUE •• HCTS 

eTSN,A. ;CHECK CLEAR TO'SEBD (NOT) STATUS 
;IF CLEAR TO SEBD FALSE, DONE 

S10CHR ;GET SERIAL 1 OUTPUT CHARACTE! 
Sl DATA ; OUTPUT CHARACTER 
H, S1 OPOL ;GET SEllIAL 1 OUT POLL aOUTIHE 
UNLINK' jUNLINK POLL ROUTIHE 
H,S10SPH iGET SERIAL 1 OUT SEMAPHORE 
SIGNAL' ;SIGHAL PROCESS AS READY 

INTSPf" j SAVE STAClC POIIITU 
SP,INTSTlC# JSE! UP AUX STACK 
PSW JSAVE REGISTERS 
B 
D 
H 

POINTER 

•• SOI 
•• S11 
ISR4801 
H 

iCHECK FOR SERIAL a INPUT 
jCHECK FOR SERIAL 1 INPUT 
jCHEClC FOR IM3 480 INPUT 
;RESTORE REGISTERS 

D 
B 
PSW 
INTSP# 
ISRIITI 
SOCTRL 
RDA,A 

iRESTORE STACK POINTER 
iCONTINUE 
JGET SERIAL a STATUS 
iCHARACTER AVAILABLE 
JIF NOT, DONE 

H,SOISPH JGET SERIAL a INPUT SEMAPHORE 
H iSAVE SERIAL. a INPUT SEMAPHORE 
SIGNAL' jSIGNAL PROCESS AS READY 
D JRESTORE SERIAL 0 INPUT SEMAPHORE 
SODATA iGET SERIAL a DATA CHARACTER 
C,A jSERIAL a DATA CHARACTER TO C-REG 
B,O jS£'! CHANNEL NUMBER=O 
H,SOBR JGET SERIAL a BAUD RATE 
SERISC iCONTINUE 
S1CTRL JGET SERIAL 1 STATUS 
RDA,A iCHARACTER AVAILABLE 

jIF NOT, DONE 
H,S1ISPH JGET SERIAL 1 INPUT SEMAPHORE 
H iSAVE SERIAL 1 INPUT SEMAPHORE 
SIGNALI jSIGNAL PROCESS AS READY 
D ;RESTORE SERIAL 1 INPUT SEMAPHORE 
S1DATA ;GET SERIAL 1 DATA CHARACTER 
C,A ;SERIAL 1 DATA CHARACTER TO C-REG 
B,1 jSET CHANNEL NUMBER: 1 
H,S1BR JGET SERIAL 1 BAUD RATE 
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0152' 
0154' 
0156 ' 
0158' 
015S' 
015£' 
015yr-
0161' 
0162' 
0163' 
0164' 
0167' 
0168' 
0169 ' 
016B' 
016C' 
016F' 
0170 ' 
0172' 
0175' 
0176 ' 
017A' 
017B' 
017F' 
0180' 
0182' 
0183' 
0184' 
0185' 
0186 r 
0187 ' 
0188' 
018B' 

018C' 
018D' 
0190' 
0192' 
0193' 
0194' 
0195' 
0196 ' 
0197 t 

0198' 
0199' 
019B' 
019D' 
01 A1 ' 

01A2' 
01 A3 r 

01A5 ' 
01 A8' 
01 AS' 

CB7~ 
a8te 
CBSg; 
Cll oooo:tt 
3A 0000:- ta: 
91 
2011 
3C 
12 
C; 
CD 0053' 
C1 
'Sf" 
28ar 
C5 
CD 018C' 
Ct 
18F1 
2A 0000 111 

29 
EllSB 0005· 
19 
Ell5S 0007" 
IIr 
ED52 
C8 
D 
10 
23 
11 
23 
22 OOOT" 
C9 

D 
2A 0007" 
Ell 5 a 
40 
44 
EB 
50 
54 
1B 
1B 
2802 
EDBO 
ED53 0007" 
cg 

78 
FE02 
D20000:13 
21 0003" 
B7 

SEltISC::.8IT' 
JRZ 
RES. 
CALL 
LDA. 
SUB 
JUZ 
IlIa 
STU 

... FBL.:. PUSH
CALL. 
POP
ORA. 
JRr 
PUSH. 
CALL 
POP 
JMPI 

• .NCC: LHLD 
DAD 
!.DED 
DAD 
t.DED 
ORA 
DSBC 
RZ 
ICHG 
MOV 
INI 
MOV 
INI 
SHLD 
RET 

· , 
MOVBUF: ICBG 

LHLD 
DSBC 
MOV 
MOV 
ICHG 
MOV 
MOV 
DCI 
DCI 
JRZ 
LDII 

• .X: SDED 
RET 

· , 
SERSBR: MOV 

CPI 
JNC 
r.XI 
ORA 

7~~ ;SIGN BIT' ON BAUD RATE CODE? 
•• NCC ;IF NOT, CORTINUE 
T, c ; ELSE, STRIP SIGN BIT ON CHARACTER 
SLVRES,. ; CHECIC FOR SLAVE: RESET 
A.TNCHR#" iGE'! ATTENTION CHARACTER 
C iCHARACTER:ATTEHTIOK CHARACTER1 
• .NCe ; IF NOT, CONTINUE 
A • ELSE, GET SEMAPHORE COUNT:1 
D' is£'! SEMAPHORE COUNT=1 
B jSAVE CHARACTER/ CHANNEL NUMBER 
SERST ;Gtt SERIAL CHANNEL STATUS 
S ;RESTORE CHARACTER/CHANNEL NUMBER 
A jCHARACTER AVAILA.8LE1 
• .NCC ; IF NOT", CONTINUE 
S ; SAVE CHARACTER/ CHANNEL NUMBER 
MOVBUF ; MOVE BUFFER TAIL DOWN 
S ; RESTORE CHARACTW CHANNEL NUMBER 
•• FBI. ; CONTINUE 
SERBSZ iGET SERIAL BUFFER SIZE 
K i12 
SERSUF ,GE! SERIAL BUFFER ADDRESS 
D i CALC END OF SERIAL BUFFER ADDRES~ 
SERPTR ,GET SERIAL BUFFER POINTER 
A. ; CLEAR CARRY FLAG 
D ;SERIAL. BUFFER FUI..L.1 

;IF so, DONE 

M,.8 
H 
M,C 
K 
SERPTR 

SERPTR 
D 
C,L 
B,H 

E,L 
D,a 
D 
o 
• .X 

SERPTR 

A,B 
2 
SBR480# 
H,SOBR 
A 

,SERIAL BUFFER POINTER TO HL-REG 
;STOR£ CHANNEL NUMBER IN BUFFER 

jSTORE INPUT CHARACTER IN BUFFER 

;UPDATE SERIAL BUFFER POINTER 
JDONE 

jSOURCE ADDRESS TO DE-REG 
;GE! SERIAL BUFFER POINTER 
jCALC r.ENGTH OF TAIL TO MOVE DOWN 
jLENGTH OF TAIL TO BC-REG 

iSOURCE ADDRESS TO HL-REG 
JCOP! SOURCE ADDRESS INTO DE-REG 

j CALC DESTINATION ADDRESS 

jIF LENGTH OF TAIL:O, CONTINUE 
jELSE, MOVE TAIL DOWN 
jUPDATE SERIAL BUFFER POINTER 
;DONE 

JGE! CHANNEL NUMBER 
jCHANNEL NUMBER=0/1? 
jIF NOT, CONTINUE 
jELSE, GET SERIAL 0 BAUD RATE 
jCHANNEL NUMBER=O? 
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01AC' 
01AE' 
01AF' 
01BO' 
01B3 ' 
01B4' 
01BS" 
01BT' 
01B9 ' 
01BS' 
01BD' 
01BF' 
01Ct' 
01C)' 
01CS' 

OtC6 ' 
01C'7t 
01cg' 
01CA' 
01CS' 
01CD' 
0100' 
0101 ' 
01D2' 
0103' 
0104' 

0105' 
0106' 
0108' 
01DSt 
01DE' 
01DF' 
01 E1 ' 
01 E2' 
01 E3' 

01E1J.' 
01 E5' 
01 E7' 
01EA' 
01 EB' 
01EE' 
01FO' 
01F2' 
01F4' 
01F6' 
01F8' 
01FA' 
01FC' 
01FE' 
0200' 
0202' 

2801 
23 
11 
CD 01C6 t 

18 
BT 
3136 
OE14 
2804 
3i'T6 
OE15 
031; 
ED59 
EllS 1 
c9 

19 
E60E" 
81 
SF" 
1600 
21 0000:14 
19 
5E 
23 
56 
cg 

78 
FE02 
02 0000:15 
21 0003" 
~ 
2801 
23 
7E 
C9 

78 
FE02 
02 0000:16 
~ 
3A 0002" 
200A 
CBSF 
CB79 
200C 
CBFF 
1808 
CBA7 
CB19 
2002 
CBE7 
32 0002" 

JRZ 
IHX 

•• COMt: MOV 
CALI. 
MOV 
ORA. 
MV:t 
MVI 
J!% 
MVI 
MVI 

•• COM2: OUT 
OUTP 
OUTP 
RET 

· , GiTBTV: :MOV 
All I 
ADD 
MOV 
MVI 
LXI 
DAD 
MOV 
IIIX 
MOV 
RET 

· , SERRBR: MOV 
CPI 
JNC 
LXI 
ORA 
JRZ 
INX 

• .COM: MOV 
RET 

· , 
SDSMC: MOV 

CPI 
JNC 
ORA 
LOA 
JRNZ 
RES 
BIT 
JRNZ 
SET 
JMPR 

• 6CH1 : RES 
BIT 
JRNZ 
SET 

•• COM: STA 

•• COMt 
a 
M,C 
GETB'1'V 
A,B 
.A. 
A, TOCMD 
C,TIMO 
•• COM2 
A,T1CMD 
C,TIM1 
TIMCTL 
E 
o 

; IF SO, CONTINUE 
; ELSE, GET SERIAL. 1 BAUD RATE 
;SAV! BAUD RATE CODE 
jGET BAUD RATE TIMER VALUE 
; GET CHA1U.EL NUMBER 
;CHABIEL NUKBER=01 
jGET TIME! a COMMAND 
JGET TIMER 0 DATA REGISTE! 
jIF CHANIEL NUMBEI=O, CONTINUE 
j ELSE, GET TIME! 1 COMMAND 
jGET TIMER 1 DATA REGISTER 
;SELECT TIMER 
jOUTPUT ~B OF TIMEI VALUE 
;OUTPU~ MSB OF TIMER VALUE 
JDOI£ 

A,C jGir REQUESTED BAUD RATE CODE 
OFB j EXTRACT REL.EV ABT BITS 
A j12 
E, A ; TO E-REG 
0,0 ;MAKE IT DOUBLE LENGTH 
a,BRTSL' jGET BAUD RATE TABLE 
o jINDEX IIITO TABLE 
E,M jGET TIMER VALUE 
a 
D,M 

A,B 
2 
RBR4801 
"a, SOBR 
A 
•• COM 
H 
A,M 

JDONE 

jGET CHANNEL NUMBER 
jCHABIEL NUMBER=0/1? 
JIF NOT, CONTINUE 
jELSE, GET SERIAL 0 BAUD RATE 
jCHANIEL NUMBER=O? 
JIF SO, CONTINUE 
jELSE, GET SERIAL 1 BAUD RATE 
jGET CURRENT BAUD RATE CODE 
iDONE 

A,B iGET CRABNEL NUMBER 
2 iCHANNEL NUMBER=0/1? 
SMC4801 iIF NOT, CONTINUE 
A jCHANNEL NUMBER:O? 
INTMSK j GET INT MASK 
•• CH1 iIF CHANNEL NUMBER NOT:O, CONTINUE 
SORTSN,A JCLEAR SERIAL a REQ TO SEND (NOT) 
7,c iSERIAL a REQ TO SEND TO BE ON? 
•• COM iIF SO, CONTINUE 
SORTSN,A JELSE, SET SERIAL 0 RTS (NOT) 
•• COM jCONTINUE 
S1RTSN,A JCLEAR SERIAL 1 REQ TO SEND (NOT) 
7,C jSERIAL 1 REQ TO SEND TO BE ON? 
•• COM iIF SO, CONTINUE 
S1RTSN,A iELSE, SET SERIAL RTS (NOT) 
INTMSK iUPDATE INT MASK 
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020S' 0318 OUT' SINT£ jSET SUIAL 1 REQUEST TO SOIl 
02ar' C9 RET jOOlfE 

· 0208r- 1'8 
, 
SEllRMC:. MOV A,B jGtt CHANNEL HUMSU 

0209' FE02 cPt , jCHAHNEL HUMSER=O/1? 
020B' 02 OOOO:1T JHC RMC4801 jIF HOT', CONTINUE 
020£' B7 ORA A. ;CBAHNEL RUMSER=O? 
020F' DB1, a S·1 CTllL ;GET SEllIAL 0 STATUS 
02T1' 2802 JRZ •• COM jIF CHANNEL NUKBEll=O~ CONTINUE 
0213' DB12. IN S1CTllL ; ELSE, GET SEllIAL 1 STATUS 
0215' £680 •• COM: ANI 1(CTSH jEXTllACT CLEAR TO SOD (HOT) 
021T' £ESO XII 1(CTSN j COMPLIMENT IT' 
0219' C9 RET JOOH£. · , 021A' 031C POOUT':-: OUT' PO DATA. j OUTPUT BYTE TO PARALLEL 0 
021 C' C9 RET j DOlf£. 

· , 
0210' 031D P1 OUT:': OUT P10ATA j OUTPUT BYTE TO P ABALLEt. t 
021F' C9 RE'r JOONE 

· , 
0220' DB1 E. P2I.R: : IN P2DATA ; INPUT BYTE' FROM PARALLEL. 2 
0222.' C9 RET JDON£ 

· , 0223' 21 00021t EBPROM: :LXI H,INTMSK ;GET' INTERRUPT MASK 
0226' CB86 RES ROMDIS,M ; RESET ROM DISABLE BIT 
0228' 1£ MOV A,M jGET INTERRUPT MASK 
0229 • 0318 OUT' SINT! ;TURN ON BOOTSTRAP ROM 
022B' 21 FCOQ LXI H,BOOTPR jRETURN BOOT PROM ADOR 
022£' C9 RET JOONE 

· t 

022F' 21 0002" OBPROM::LXI H,INTMSK JGET INTERRUPT MASK 
0232' CBC6 SET ROMOIS,M iSET ROM DISABLE BIT 
0234' 1£ HOV A,M jG£T INTERRUPT MASK 
0235' 0318 OUT SINTE ;TURN OFF BOOTSTRAP ROM 
0237 ' C9 RET JDONE 

· , 
.ENO 
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OOEO 

001£0 
001£1 
00£2 
00£3 
001£4 
OOES 
001£6 

001£8 
00E9 
oOEA 
OOE! 
OOEC 
OOED 
OOE£. 

OOFO 
00F1 
00F2 
00F3 
00F4 
00F5 
00F6 

00F8 
00F9 
OOFA 
OOFB 
OOFC 
OOFD 
OOFE 

0001 
0003 
0003 

0000 
0005 
0004 

· , ; CQPYI'IGB-r ee) 1981, SOFTWARE 2000, nc • .. , 
j AUTHORS:. ROliALD £. lUIKES 

MIC~ D. BUSCH · , · , 
j VEISIOI: 09/08/81 
· , .IDD'!" Sa480 
· • .INS-a'!" llREQUAtt .. , 
IOUSE. :: oEOS .. , 
S2DAtA.. 
S2IU 
S2IIDIl 
S2LCll 
S2MCll 
S2LSR 
S2MSR 
· , 
S3DATA 
S3IEI 
S3IIDll 
S3LCR 
S3MCR 
S3LSR 
S3MSR 
· , 

:: IOSASE+OOIl 
:. IOSASE+01H 
::. !OSASE+02H 
:. IOSASE+03S 
:. IOSASE+04H = IOSASE+05H 
:: IOSASE+o6H 

::. IOSASE+o8H 
:. IOSASE+OgH 
::. IOSASE+OAS 
= IOSASE+OSH = IOSASE+OCH = IOSASE+ODH 
:. IOSASE+OEH 

S4DATA = IOSASE+l0H 
S4IER = IOSASE+l1H 
S4IIDH = IOSASE+12H 
S4LCR = IOSASE+13H 
S4MCR = IOSASE.14H 
S4LSR = IOSASE+15H 
S4HSR = IOSASE+16H 
· , S5DATA 
S5IER 
S5IIDR 
S5LCR 
S5MCR 
S5LSR 
S5MSR 
· , IERCW 
['CRCW 
MCRCW 

· , 
RDA 
TBE 
CTS 

:. IOSASE+18H 
= IOSASE.19H 
= IOSAS 1£+ 1 AS 
= IOSASE+1BH 
= IOBASE+l CH 
= IOBASE+1DH 
= IOBASE+l EH 

= 018 
= 03H 
= 03H 

= a 
= 5 
= 4 

jMODULE ID 

JDHIVER SYMBOLIC EQUIVALEBCES 

jI/O PORT BASE 

jSERIAL 2 DATA REGISTO 
iSERIAL , IliTERRUPT £liABLE REGISTEI 
iSERIAL 2 INTaRUPT ID REGISTEI 
jSUIAL 2 t.IlfE CONTROL REGISTER 
jSDIAL 2 MODEM CONTROL REGISTEl 
jSERIAL 2 LIBE STATUS REGISTER 
j SERIAL 2 MODEM STATUS REGISTER 

jSERIAL 3 DATA REGISTER 
j SERIAL. 3 IBTERRU PT DABLE REGISTER 
jSERIAL 3 INTERRUPT ID REGISTER 
jSERIAL 3 LINE CONTROL REGISTER 
jSERIAL 3 MODEM CONTROL REGISTER 
jSERIAL 3 LINE STATUS REGISTER 
jSERIAL 3 MODEM STATUS REGIS~ER 

jSERIAL 4 DATA REGISTER 
jSERIAL 4 INTERRUPT ENABLE REGISTEI 
jSEIIAL 4 INTERRUPT ID REGISTER 
jSERIAL 4 LINE CONTROL REGISTER 
jSDIAL " MODEM CONTROL REGISTER 
jSERIAL 4 ['INE STATUS REGISTER 
;.SERIAL 4 MODEM STATUS REGISTER 

; SERIAL 5 DATA REGIS TER 
jSERIAL. 5 INTERRUPT ENABLE REGISTER 
jSERIAL 5 INTERRUPT ID REGISTER 
JSERIAL 5 ['INE CONTROL REGISTER 
iSERIAL 5 MODEM CONTROL REGISTER 
JSERIAL 5 ['INE STATUS REGISTER 
jSERIAL 5 MODEM STATUS REGISTER 

JINT ENABLE REGISTER CONTROL WORD 
jLINE CONTROL REGISTER CONTROL WORD 
jMODEM CONTROL REGISTER CONTROL WORI 

jRECEIVED DATA AVAILABLE BIT 
jTRANSMIT BUFFER EMPTY BIT 
iCLEAR TO SEND BIT 
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0000'" .LOC .DATA.' iLOCAT~ III DATA.. ABU 
· , 

0000· 00 S2BR: .BYTE 0 iSERIAL. 2 BAUD RATE: 
0001'" 00 S3BI: .BYTE 0 iSERIAL 3 SAUD RATE 
000211' 00 S4SR: • BYTE 0 iSERIAL ~ SAUD RATE 
000311' 00 S515R:. .BYTE 0 ;SERIAL 5 SAUD RATE: 
000411' 00 S20CHR: • BYTE 0 iSEKIAL 2 OUTPUT CHARACTER 
0005" 00 S30CHR: .BYTE 0 iSEIIAL. 3 OUTPUT' CHARACTEll 
0006" 00 S40CHR: .SYtE 0 iSEIIAL 4 OUTPUT CHARACTER 
0007- 00 S50CHR: .BYTE" 0 ;SElIAL- ~ OUTPUT CHARACTER 

· 0008--
, 
S2ISPH: iSERIAL 2 INPUT SEMAPHORE 

000811"- 0000 .WORD 0 iSEHAPHOR!. COUNT 
OOOA-- OOOAII' •• S2IH: • WORD •• S2IH iSEMAPHORE PID HEAD 
OOOC" OOOA-- ' .WORD •• S2.IH 

· , iSERIAL 3 INPUT SEMAPHORE 
OOOE" 0000 S3ISPH: .WOID 0 iSEHAPHOIE COUNT 
0010· 0010" •• S3IH:. • WORD •• S3IH iSEMAPHOIE PID HEAD 
0012'" 0010'" .WORD ... S3IH 

· , 
0014'- S4ISPH: iSERIAL 4 INPUT SEMAPHORE 
0014" 0000 .WORD 0 iSEMAPHORE COUNT 
0016" 0016" •• S4IH: • WORD •• S4IH iSEMAPHORE P/D HEAD 
00181r 0016· .WORD •• S4IH 

· , 
;SERIAL. ~ INPUT SEMAPHORE 

001A" 0000 S5ISPH: .WORD 0 iSEMAPHORE COUNT 
001C" 001C" •• S5IH: .WORD •• S5IH iSEMAPHORE PID HEAD 
001E" 001C" .WORD •• S5IH 

iSElIAL 2 OUTPUT SEMAPHORE 
0020" 0000 S20SPH: .WORD 0 ;SEMAPHORE COUNT 
0022" 0022." •• S20H: .WORD •• S20H ;SEHAPHORE P/D HEAD 
0024" 0022" .WORD •• S20H 

iSERIAL 3 OUTPUT SEMAPHORE 
0026· 0000 S30SPH: .WORD 0 iSEMAPHORE COUNT 
0028" 0028" •• S30H: • WORD .. S30H iSEHAPHORE P/D HEAD 
002A" 0028· .WORD •• S30H 

iSERIAL 4 OUTPUT SEMAPHORE 
002C" 0000 S40SPH: .WORD 0 iSEMAPHORE COUNT 
002E" 002E" •• S40H: .WORD • .S40H iSEMAPHORE P/D HEAD 
0030" 002E1I .WORD • .S40H 

iSERIAL ~ OUTPUT SEMAPHORE 
0032" 0000 S50SPH: .WORD 0 ;SEMAPHORE COUNT 
0034" 0034" •• S50H: .WORD • .S50H ;SEMAPHORE PID HEAD 
0036" 0034" .WORD •• S50H 

0000' .L.OC .PROG.I iL.OCATE IN PROGRAM AREA 

Page 
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0000' 0026 .WOllJ) RITLD+2 i IBITIALIZATXOtf COD£ LEHGTH 
· , 0002' 3E03 1II'r480::MVI ApLCRCV iGET LIBE CONTROL. REGISTER VALUE 

0004' D3E! OUT S2LCR iSET LIBE CONTROL REGISTER a 
0006' D30 OUT S3LCR iSET LIBE CONTROL REGISTER 1 
0008' D3F] OUT S4LCI iSE! LIBE CONTROL. REGISTER 2 
OOOA.' D3FB OUT S5LCR iSE! LIB! CONTROL REGISTER 3 
OOOC" 3E03 MVI A,MCRCW iGET MODEM CORTROL REGISTER VALUE. 
OOOE' D3E4 OUT S2MCI is!! MODEM CONTROL IEGISTER a 
0010' D3EC OUT S3MCR iSE! MODEM CONTROL IEGISTER 1 
0012' D3F~ OUT' S4MCR iSET MODEM CONTROL REGISTER 2 
0014' D3FC OUT S5MCR iSET MODEM CONTROL REGISTER 3 
0016 ' 3E01 MVI A, IERCW· JGET IIT !BABLK REGISTER VALUE 
0018'" D3E1 OUT S2ID i SET liT UABLE REGIS.TER a 
001.1' D3.E9 ouor S3IER iSn liT !BABLK REGISTER t 
001C' D3,"1 OUT S4IU i SET liT ENABLE. REGISTER 2 
001!' D3F9 OUT S5IER isn IIT UASL£ ImISTD 3 
0020' 21 0002' LXI H,N1T480 iGET INITIALIZATION CODE ADDRESS 
0023' C3 0000:04. JMP DEALOCt i DE-ALLOCATE. INITIALIZATION CODE 

· , 0024. RITLEI :: .-lfIT480 iINITIALIZATION CODE LENGTH 
· , 0026' 21 0008'" IN480: : LXI H,S2ISPH iGET SElIAL 2 IN SEMPAHORE 

0029' D602 SUI 2 iREMOVE CHARNEL NUMBER SIAS 
002B' C8 llZ. iIF CHANNEL NUMBER=2, DONE 
002C' 21 OOOE" LXI a,S3ISPH ; ELSE, GET SERIAL 3 IN SEMPAHOR£ 
0021' 3D DCR A ;CHAHNEL NUMBER=3? 
0030' C8 RZ iIF so, DONE 
0031' 21 001~· LXI a,S~ISPH i ELSE, GET SElIAL ~ IN SEMPAHORE 
0034' 3D DCI .l ;CHANHEL NUMBER=~? 
0035' C8 RZ ill SO, DONE 
0036' 21 001.1" LXI a, S5ISPH ; ELSE, GET SERIAL 5 IN SEMPAHORE 
0039' C9 lET iDONE 

· , 003.1' 21 OOO~II OUT~80::LXI a,S20CHR ;GET SERIAL 2 OUTPUT CHARACTER 
003D' CD 01BT ' CALL CHHMBC iDO COMMON SETUP 
OO~O ' 11 I MOV M,C iSAVE OUTPUT CHARACTER 
OO~1 ' 21 0020" LII H,S20SPH iGET SERIAL a OUT SEMAPHORE 
0044' 11 OOSF' LXI D,S20POL ;GET SERIAL 2 OUT POLL ROUTINE 
OOlq , C8 RZ ;IF CHllNE[. NUMBER=2, DONE 
00~8' 21 0026" LII a,S30SPH ; ELSE, GET SERIAL. 3 OUT SEMAPHORE 
004S' 11 0085' LII D,S30POL JGET SERIAL 3 OUT POLL ROUTINE 
004E' 3D DCR A ;CHANNEL NUMBER=3? 
OO~F' C8 RZ JIF SO, DONE 
0050 1 21 002C" LXI H,S~OSPH JELSE, GET SERIAL 4 OUT SEMAPHORE 
0053 ' 11 OOAB' LII D,S~OPOL JGET SERIAL 4 OUT POLL ROUTINE 
0056 1 3D OCR A jCHAHNEL NUMBER=4? 
0057 ' C8 RZ jll so, DONE 
0058' 21 0032" LXI a,S50SPH JELSE, GET SERIAL 5 OUT SEMAPHORE 
005S' 11 00D1 1 LXI D,S50POL JGET SERIAL 5 OUT POLL ROUTINE 
OOSE' C9 RE! iDONE 

· , 005F' S20POL: jSERIAL 2 OUTPUT POLL ROUTINE 
005F' 0000 .WORD a ;SUCCESSOR LINK POINTER 
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0061 ,. 0000. .WORJ). a ; PREDECESSOR LIllIe POINTER 
· 

0063' DS!; 
, 

a S2LSll jGtt SERIAL 2 LIBE STA.TUS REGISTU 
0065' CB6F BI'r TBE~A. i TIUlISMIT' BUFFER EMP't'!? 
0061' C8 HZ ;IF NOT, DONE 
0068r- at 0000" LXI H,S2BR ; ELSE, GET SERIAL a BAUD UTE" 
006S" CBT6 BIT' 6,.M- iCL£A.R T~ SEND HABDSHAXING REQUESTEr 

'1 
0060" 280~ JRZ •• NCTS iIF NOT, CONTINUE 
006Fr DSE6. II S2MSll jGET SERIAL 2 MODEM- STA.TUS REGISTElt 
00;1 ' CB6i BIT' CTS,A. ; CLUR TO SEND STATUS TRUE? 
0013 ' C8 HZ j IF NOT, DOHE 
00i4' 3A. 00Q41r .... BetS:. LJ)" S20CH! JGET' SERIAL. 2 OUTPUT" CHA.RACTEX 
oarr' D3EO, OUT S2DATA. iOUTPUT CHARACTEa 
0019' at 005F' LXI H,S20POL j GET SERIAL 2 OUT PO~ ROUTIBE 
OOTC' Cll OOOO:O~ CALL UHLINK' iUHLINK POLL ROUTINE 
oarF" 21 0020'" LXI H,S20SPH jGET SERIAL 2 OUT SEMAPHORE 
008,' C3 0000:06 JMP' SIGNAL' jSIGNAL. PROCESS AS READY 

• , 
008S" S30POL: jSDIAL 3 OUTPUT POLl.. ROUTINE 
0085' 0000 .. WORD 0 jSUCCESSOR LINK POINTER 
0081' 0000 .WORD 0 j PREDECESSOR LIBK POINTER 

· , 0089' DB ED IN S3LSR jGET SERIAL 3 LINE STATUS REGISTER 
008B' CB6F BIT TBE~A jTRANSMIT BUFFER EMPT!1 
008D' ca RZ JIF NOT, DONE 
OOSE' 21 0001· LXI H,S3BR JELSE, GET SERIAL 3 BAUD UTE 
0091' CB76 BIT 6,M JCLEAR TO SEND HANDSHAKING REQUESTEI 

? 
0093' , 2S05 JRZ •• NCTS JIF NOT, CONTINUE 
0095' DBEE IN S3MSR jGET SERIAL 3 MODEM STATUS REGISTER 
0091 ' CB67 BIT CTS,! ; CLEAR TO SEND STATUS TRUE? 
0099 ' C8 RZ JIF NOT, DONE 
009!' 3A 0005" • .NCTS: LDA S30CHR jGET SERIAL 3 OUTPUT CHARACTER 
009D' D3ES OUT S3DATA jOUTPUT CHARACTER 
009F' 21 00S5' LXI H,S30POL jGET SERIAL 3 OUT POLL ROUTINE 
OOA2' CD 0000:05 CALL UNLINK' JUNLINK POLL ROUTINE 
00A5 ' 21 0026" L.ll H,S30SPH jGET SERIAL 3 OUT SEMAPHORE 
00A8' C3 0000:06 JMP SIGNAL. jSIGNAL PROCESS AS READY 

· , OOASt S40POL: jSERIAL ~ OUTPUT POLL ROUTINE 
OOAB' 0000 .WORD 0 jSUCCESSOR LINK POINTER 
OOAD' 0000 .WORD 0 jPREDECESSOR LINK POINTER 

OOAF' DBF5 IN S4LSR jGET SERIAL ~ LINE STATUS REGISTER 
00B1' CB6F BIT '!BE, A jTRANSMIT BUFFER EMPTY? 
00B3' C8 RZ jIF NOT, DONE 
00B4' 21 0002n LXI H,S4BR JELSE, GET SERIAL 4 BAUD RATE 
0081 r CB16 BIT 6,M jCLEAR TO SEND HANDSHAKING REQUESTEI 

? 
00B9 r 2805 JRZ •• NCTS jIF NOT, CONTINUE 
OOBB' DBF6 IN S4M3R jGET SERIAL ~ MODEM STATUS REGISTER 
OOBD' CB67 BIT CTS,A jeLEAR TO SEND STATUS TRUE? 
OOBF' ca RZ jIF NOT, DONE 
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OOCO' 3.1 0006" •• NCTS: LllA S40CHR iGET SElIAL 4 OUTPUT CHARACTER 
00C3' D3FO OUT S4DATA ;OUTPUT CHARACTER 
OOCS' 21 OOAS' I.II H,S40POL iGET SERIAL 4 OUT POLL 10UTIlE 
OOCS' CD 0000:05 CALL UNLINK' JUILINK POLL ROUTINE 
OOCS' 21 002C" LXI H,S40SPH jGET SERIAL 4- OUT SEMAPHORE 
OOCE' C3 0000:06 JMP SIGNAL' jSIGNAL PROCESS AS RiADr 

· , 
00D1' SSOpot: jSDIAI. 5 OUTPUT POLL ROUTINE 
00D1' 0000 .WORD 0 jSUCCESSOR LINK POINTER 
00D3' 0000 .WOaD 0 jPIEDECESSOR LINK POINTER .. 

f 

00D5' DBFD II S5LSR jGtt SOIAL 5 LINE STATUS REGISTEli 
OOD1' CB6F BIT !BE,A ;TRANSMIT BUFFER EMPTY1 
00D9 ' C8 RZ ;IF NOT, DONE 
OODA' 21 0003" LXI H,S5BR ; ELSE, GET SERIAL 5 BAUD lUTE 
OODD' CB16 BIT 6,M ;CLEAR TO SEID HANDSHAKING REQUESTEr 

? 
OODF' 2805 JRZ •• NCTS ;IF HOT, CONTINUE 
00E1 ' DBFE IN S5M3R iGET SERIAL S- MODEM STATUS REGISTER 
00E3 ' CB67 BIT CTS,A ; CLEAR TO SEND STATUS TRUE? 
00E5' C8 HZ j IF HOT, DONE 
00E6 ' 3.1 0007 11 •• NCTS: LllA S50CHR ;GET SERIAL 5 OUTPUT CHARACTER 
00E9 ' D3F8 OUT S5DATA iOUTPUT CHARACTER 
OOED' 21 00D1' LXI H,S50POL iGET SERIAL 5 OUT POLL ROUTINE 
OOEE' CD 0000:05 CALL UNLINK' JUNLINK POLL ROUTINE 
00F1' 21 003211 LXI H,S50SPH iGET SERIAL 5 OUT SEMAPHORE 
00F4' C3 0000:06 JMP SIGNAL# jSIGNAL PROCESS AS READY 

· , oon' CD 0104' IS R~ 80 : : CALL •• S21 iCHECK FOR SERIAL 2 INPUT 
OOFA' CD 0116' CALL •• S31 iCHECK FOR SERIAL 3 INPUT 
OOFD' CD 0128' CALL •• S41 iCHECK FOR SERIAL 4 INPUT 
0100' CD 013.1' CALL •• S5I jCHECK FOR SERIAL 5 INPUT 
0103' C9 RET iDONE 

· , 
010~' DBES •• S2I: IN S2LSR iGET SERIAL 2 STATUS 
0106' CB~7 BIT RDA,A iCHARACTER AVAILABLE 
0108' C8 RZ iIF HOT, DONE 
0109 ' 21 0008" LXI H,S2ISPH iGET SERIAL 2 INPUT SEMAPHORE 
010C' E5 PUSH H jSAVE SERIAL 2 INPUT SEMPAHORE 
010D' CD 0000:06 CALL SIGNAL# jSIGNAL PROCESS AS READY 
0110' DBEO IN S2llATA jGET SERIAL 2 DATA CHARACTER 
0112' 0602 MVI B,2 jSET CHANNEL HUMBER=2 
0114' 1834 JMPR •• SIC jCONTINUE 
0116' DBED •• S3I: IN S3LSR jGET SERIAL 3 STATUS 
0118' CB47 BIT RDA,A jCHARACTER AVAILABLE 
011 A' c8 RZ JIF NOT, DONE 
011B' 21 OOOE" UI H,S3ISPH ;GET SERIAL 3 INPUT SEMAPHORE 
011 E' E5 PUSH H iSAVE SERIAL 3 INPUT SEMPAHORE 
011F' CD 0000:06 CALI. SIGNAL# ;SIGNAL PROCESS AS READY 
0122' DBEa IN S3DATA jGET SERIAL 3 DATA CHARACTER 
0124' 0603 MVI B,3 jSET CHANNEL NUMBER=3 
0126 t 1822 JMPR •• SIC iCONTINUE 
0128' DBFS •• S4I: IN S4LSR ;GET SERIAL 4 STATUS 
012A' CB47 BIT RDA,A ;CHARACTER AVAILABLE 
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012C' 
0121P 
0130 t 

0131 t 

0134' 
0136' 
0138' 
013At' 
013C' 
013E' 
013F' 
014Z' 
0143 f 

0146 ' 
014S' 
014A' 
014B' 
014C' 
014F"t' 
0152' 
0153' 

0156 ' 
0159 f 

Q15C' 
015D' 
015E' 
0161' 
0162' 
0163' 
0164' 
0165' 
0167 ' 
0168' 
016.1' 
016C' 
0160' 
016E' 
016F' 

ca 
21 oa1411' 
5 
cn 0000:06-
DBFO 
0604-
1810 
DBFD 
CB47 
C8 
21 001AIt' 
E5 
CD 0000:06 
DBF8 
0605 
4F" 
18 
21 0000'" 
CD 0181' 
01 
C3 0000:07 

21 0000" 
CD 0181' 
F5 
71 
CD 0000:08 
'1 87 
87 
87 
F6E3 
4F 
3E83 
ED79 
00 
00 
00 
Ell59 

0171' OC 
0172' EllS 1 

0174' 
0175' 
0176 ' 
0178 ' 
017 A' 

017B' 
017 Et 
0181' 
0182' 

OC 
OC 
3E03 
ED79 
C9 

21 0000" 
CD 01 B7' 
7E 
C9 

RZ 
r..tt 
PUSIf
C.1LL. 
III 
MVI 
JMPlt 

•• S5~: Ilf 
ur 
RZ 
LXI 
PUSH 
CALI. 
III 
MVr 

•• SIC: MOV 
MOV 
LXI: 

. , 
CALL 
POP 
JMP 

SBR480::UI 
CA.LL.. 
PUSH 
HOV 
CALL 
POP 
ADD 
ADD 
ADD 
ORI 
HOV 
HVI 
OUTP 
OCR 
OCR 
OCR 
OUT? 

. , 

IllR 
OUTP-

INR 
INR 
MVI 
OUTP 
RET 

RBR480: : LXI 
CALL. 
MOV 
RE! 

;IF NO'!"",. DONE 
Hp S4ISPH ;G!T SERIAL 4 IBPU'! SEMAPHORE 
El iSAVE SERIAL 4- IBPUT SEMPAHORE. 
SIGNAL" iSIGNAL PROCESS AS READT 
S4DATA. ;Gn SERIAL. 4 DATA CHAllACTElt 
8,4 is!'! CHABN~ NUMBER=4 
•• SIC iCONTINUE 
S5LSR iG£T SERIAL 5 STATUS 
RDA,A iCHARACT!R AVAILABLE 

i IF NOT, DONE. 
H,S5ISPH iGET SERIAL 5 INPUT SEMAPHORE.. 
H ;SAV~ SERIAL 5 INPUT SEMPAHORE, 
SIGNAL' iSIGBAL PROCESS AS READr 
SSDATA iGE'! SERIAL 5 DATA CHARACTER 
B,5 is£T CHMNEL. NUMSER=5 
C,A iSERIAL DATA CHARACTER TO C-aEG 
A,B ;GE,! CHABNEL NUMBER 
H,S2BR ;GE,! SERIAL a. BAUD RATE. 
CHBMBC ;DO COMMON SEnJP 
o i RESTORE. SERIAL INPUT SEMAPHORE" 
SERISCI iCONTINUE 

H,S2BR JGE"! SERIAL 2 BAUD RATE" 
CHNMBC j"DO COMMON SETUP 
PSW iSAVE CHANNEL NUMBER 
M,C iSAVE BAUD RATE CODE 
GETBTVI JGET BAUD RATE TIMER VALUE 
PSW jRESTORE CHANNEL NUMBER 
A jX2 
A ; 12=14 
A jI2=X8 
IOBASE+3 JCALC LINE CONTROL REGISTER 
C,A jLINE CONTROL REGISTER TO C-REG 
A,LCRCWt80H jGET DIVISOR LATCH ACCESS BIT 
A jSELECT DIVISOR LATCH 
C i CALC DATA REGISTER 
C 
C 
E jOUTPUT ~SB OF BAUD RATE rIMER VALUE 

C 
o 

JCALC DATA REGISTER+1 
jOUTPUT MSB OF BAUD RATE rIMER VALUI 

C iCALC LINE CONTROL REGISTER 
C 
A,~CRCW jGET ~INE CONTROL REGISTER VALUE 
A iDE-SELECT DIVISOR ~ATCH 

JDOHE 

H,S2BR 
CHHMBC 
A,M 

;GET SERIAL 2 BAUD RATE 
;00 COMMON SETUP 
JGET CURRENT BAUD RATE 
JDONE 



, 
" 

i 
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0183' 19 SMC480: : MOV A,C jGET REQUESTED MODEM COBTllOLS 
0184' OF RRC jSHIFT MODEM: CONTROLS UTO aITS 61i 
01851' OF RRC 
0186' 51 MOV D,A. iMODEM CONTRO~ REGISTER VALUE TO D-f 

EG 
0181 r 18 MOV A,B iGET CHANNEL NUMBER" 
0188~ D602 SUI 2 j REMOVE CHANIEL NUMBER alAS 
018.1' 81 ADD A. ;12 
018S' 8T ADD A. .12=14 
018C' 81 ADD A ;X2=X8 
018D' F6£4 OaI IOSAS£+4 ;CALC MODEM CONTROL REGISTE! 
018F' 4F MOV C,A. ;MODEM CONTROL R£GIST£t TO C-REG 
0190' ED51 OUTP D jOUTPUT MODEM CONTROLS 
0192' C9 RET JDONE 

· , 0193' 18 RMCJl.80 :: MOV A,B ;GET CHANNEL NUMBER 
0194' D602. SUI 2 ; REMOVE CHANNEL. NUMBU alAS 
0196' 81 ADD A. iI2 
0191 r 81 ADD A ;12=14 
0198' 87 ADD A iI2=I8 
0199' F6E6 ORI IOBASE+6 j CALC MODEM STATUS REGISTEI 
019B' 4F MOV C,A ;MODEM STATUS REGISTER TO C-REG 
019C' E050 IllP D ;GET MODEM STATUS REGISTER 
019E' Ai' IRA A i SET RETURN CODE=O 
019F' CB62 aIT 4,D iCLEA! TO SEND BIT SET? 
01 Al ' 2802 JRZ •• NCTS iIF NOT, CONTINUE 
01 A3' CBFF SET 1,A i ELSE, SET CLEAR TO SEND BIT 
alAS t CB6A •• NeTS: BIT 5,D iDATA SET READY BIT SET? 
01A7 ' 2802 JRZ •• .NDSR ;IF NOT, CONTINUE 
01A9 ' CBn SET 6,A iELSE, SET DATA SET READY BIT 
alAS' CErrA •• BDSH: aIT 1,0 iDATA CARRIE! DETECT BIT SET? 
01AD' 2802 JHZ •• .NDCD ;IF NOT, CONTINUE 
OlAF' CBU SET S,A iELSE, SET DATA-CARRIER DETECT BIT 
01Bl ' CB72 ... lfDel): BIT 6,D ;RING INDICATOR BIT SET? 
01B3' C8 RZ JIF NOT, DONE 
01B4' CBE'T SET 4,A i ELSE, SET' RING INDICATOR BIT 
01B6 ' C9 RET iDONE 

· , 
0181 ' D602 CHNMBC: SUI 2 JREMOVE CHARNEL NUMBEI BIAS 
01 B9' SF MOV E,A iCHANNEL NUMBEI TO DE-REG 
alBA' 1600 Mil D,O iDOUBLE LENGTH 
01BC' 19 DAD D JINDEX INTO CHARACTER SAVE AREA 
01BD' C9 RET iDONE 

· , .END 
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· , .. COPYllIGHT' (C) 198a R1" SOFTWARE. 2000 t- INC • , 
· , ;. AUTHORS: RONALll' E. RAIKES .. MIC~ D. BUSCH J · ,. 
; VE!SIOR: 09/08/81 
· , 
.IDENT BIT442 ;MODULE III 
· , 

Paa- 1 

.INSE!'t DREQUATE jDIIVE! SYMBOLIC EQUIVALDCES 
· 0600 
, 
BR50 =- 1536 ;50 BAUD TIME! VALUE 

0400 BRTS" ::. 1024 i15 BAUD TIME! VALUE. 
02BA BR110 =- 698 j 11 a BAUD TIMEll VALUE 
023B BR1345 =- 511 ;134.5 BAUD TIME! VALUE 
0200 BR150 ::. 512 ;150 BAUD TIMEll VALUE 
0100 SR30a :. 256 ;300 BAUD TIME! VALUE 
0080 BR600 :: 128 j600 BAUD TIMEll VALUE 
0040 BI1200 ::. 64 ;1200 BAUD TIMEll VALUE 
ooas BI1800 ::. 43 ;1800 BAUD TIMER VALUE 
0026 B12000 == 38 ;2000 BAUD TIME! VALUE 
0020 B12400 ::. 3, j2400 BAUn TIMER VALUE 
001S SR3600 = 21 ;3600 BAUD TIMER VALUE 
0010 BI4800 :: 16 ;4800 BAUD TIMER VALUE 
OOOB BRT200 :. 11 ;7200 SAUD TIMER VALUE 
0008 BI9600 ::. 8 ;9600 BAUD TIMER VALUE 
0004 SR192X =- 4 ;19200 BAUD TIMER VALUE 

· , jRTC COUNT (1/60 SECOND TICK; 5000 RTCCNT =: 20480 
003C TICSEC =: 60 jRTC TICKS PER SECOND 

oooor .LOC .PROG.I jLOCATE IN PROGRAM AREA 
· , oooor 0600 BRTBL: : • WORD BR50 ;50 BAUD TIMER VALUE 

0002' 0400 .WORD BRT5 ;75 BAUD TIMER VALUE 
0004' 02BA .WORD BR110 ;110 BAUD TIMER VALUE 
0006' 023B • WORD BR1345 ;134.5 BAUD TIMER VALUE 
0008' 0200 .WORD BR150 ;150 BAUD TIMER VALUE 
OOOA' 0100 .WORD 8R300 ;300 BAUD TIMER VALUE 
OOOC' 0080 .WORD BR600 ;600 BAUD TIMER VALUE 
OOOE' 0040 .WORD BR1200 ;1200 BAUD TIMER VALUE 
0010 ' 002B .WORD BR1800 ;1800 BAUD TIMER VALUE 
0012' 0026 .WOID BR2000 j2000 BAUD TIMER VALUE 
0014' 0020 .WORD BR2400 ;2400 BAUD TIMER VALUE 
0016' 0015 .WORD BR3600 ;3600 BAUD TIMER VALUE 
0018' 0010 .WORD BR4800 ;4800 BAUD TIMER VALUE 
001A' OOOB .WORD BR7200 ;7200 BAUD TIMER VALUE 
001C' 0008 .WORD BR9600 ;9600 BAUD TIMER VALUE 
001E' 0004 .WORD BR192K ;19200 BAUD TIMER VALUE 

· , 
• END 
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00S2 
00S3 
008S 
OOSA 
OOSC 
OOS£ 
OOSF" 

0042 
0000 
0040 
OOSO 

0003 
0004 
0001 
OOOS 
aOOA 
OOOD 
aOOF 
0005 
0006 

0000 
0001 

0006 
0001 

OOOlJ 
0005 
0006 
0007 

0000 
OOAO 

00211 
0001 

0003 
0004 

• , 
~ COPYRIGHT (e) 1981, SOFTWARE 2000~ IKC. 
• r 
~ AUTHORS: RONALD !. LUXES 
; MI~ D. Busca 
• ,. 
; VERSIOR: 09/10/81 
• , 
.IDEB'r DSICIIO 1 
• , 
.IISEI'r DREQUAT£ 
• , 
CB1DMA 
CH1TC 
DMACTL 
DSICSEL 
DSKCTL 
FDCST 
FDCDAT 
• , 
CH1ENA 
DMAVFY 
DMABD 
o MAWR 
· , FDCSFY 
FDCSDS 
mCRCL 
FDCSIS 
FDCRID 
FDCFMT 
FDCSK 
mCWR 
mCID 
· , OSKENI 
DSKDLC 
· , m"CMFM 
FDCMT 
· , FOCSSl 
FDCSE 
FOCOUT 
FDCRDY 
· , SRTSR 
SRTSS 
· , 
HOLT 
HOUT 
· , 
STONR 
STOEC 

:: 82ft 
:: 83H 
:: 8Sa 
:.8AH 
:: 8CH 
=8m 
::8FH 

:: 112ft = ooa = 1I0a = 80a 

:: 03H = 04H 
= 07S 
:: OSH 
=OAH 
= ODH = orB 
= OSH = 068 

= 0 
= 1 

= 6 
= 1 

= 11 
= 5 
= 6 
= 7 

= (16-3)<11 
= (16-6)<4 

= 18-2 
= 1 

= 3 
= 11 

iMODULE III 

iDIIVEll SYMBOLIC EQUIVALDCES 

; CBAHIEL 1 DMA REGISTER (FDC) 
; CHASIEL. 1 TEllMIBAL COUST (FDC) 
;DMA COMMARD AlID STATUS REGISTERS 
; DISlC SELECT POIT" 
;STA.TUS ABD INT MASlC (BOAlD) 
;DISK CONTROLLER STATUS (uPD-165) 
;DISK CONTROLLER DATA. (uPD-165) 

iDMA CHAHNEL 1 ElABLE COMMAND 
;DMA ViBIFY COMMAND 
;DMA READ COMMAND 
;DMA WRITE COMMAND 

JFDC SPECIFY COMMAND 
;FIlC SENSE DRIVE STATUS COMMA1lD 
tFDC RECALIBIATE COMMAND 
;FDC SENSE INTERRUPT STATUS COMMAND 
iFDC R!A.D ID COMMAND 
JFDC FORMAT TRACK COMMAND 
;FDC SEEK COMMAND 
JFDC WRITE COMMAND 
;FDC R!A.D COMMAND 

;DISK CONTROLLER ENABLE INTERRUPTS 
JDISK CONTROLLEI DELAY COMPLETE 

iFDC DOUBLE-DENSITY BIT 
;FDC MULTI-TRACK BIT 

JFDC BUSY STATUS 
;FDC SEEK END 
;FDC OUTPUT MODE 
;FDC READY FOR DATA 

;8 INCH FDO STEP RATE (3 MS-REMEX) 
i8 INCH FOO STEP RATE (6 MS-SHUG) 

;FOO HEAD LOAD TIME (36 MS) 
;FOO HEAD UNLOAD TIME (16 MS) 

;STATUS REGISTER 0 NOT READY 
iSTATUS REGISTER 0 EQUIP CHECK 
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0005 

0000 
0001 
0002 
0004 
0005-

0003 
0004 
0005 
0006 

OOOA. 

0000 

0002 
0003 

0004 

0000' 

0000' 
0003' 
0006' 
0009 ' 
OOOA' 
0000' 
0010' 
001 l' 

0012' 
0016' 
0019' 
001A' 
001 C' 
0010' 
001F' 
0020 t 

0023' 
0024' 
0027 ' 
0028' 
002!' 

002B' 

0020' 
002F' 
0030' 
0032' 
0034' 

21 oooon 
CD 0000:04 
CD 0012' 
15 
21 oooon 
CD 0000:05 
F1 
C9 

ED73 0012n 
007 EOO 
B7 
2830 
3D 
284C 
3D 
CA 028A' 
3D 
CA 0303' 
3D 
28SC 
C9 

002E 

DB8E 
3C 
2821 
3EC3 
32 0028. 

STaSi: = 5 · , 
ST1HA. =- a 
ST1NW, = 1 
ST1HD = 2 
ST10R ::. 4-
SnD£ : 5 .. , 
St3TS" =- 3 
ST3TO =- 4-
SnRDY : 5 
Snwp' : 6 .. , 
HUTRT =- 10 .. , 
SLOWSR : 0 
· , 
TSD : 2 
DOD : 3 

MINI : 4-
· , .LOC 
· , 
DSKDRS: :LXI 

CALl. 
CALl.. 
PUSH 
LXI 
CALL 
POP 
RE'! 

· , 
•• 00: 

· , 

SSPD 
MOV 
ORA 
JRZ 
DCR 
JRZ 
OCR 
JZ 
OCR 
JZ 
OCR 
JRZ 
RET 

.WORD 

DSKINS: :IN 
INR 
JRZ 
MVI 
STA 

jSTATUS REGISTER a SEEIC END 

;STAttIS REGISTER 1 MISSING ADD! Hr 
iSTATUS REGISTER 1 NOT WRITABLE: 
j STATUS REGISTER 1 NO DATA 
jSTATUS REGISTER 1 OVER RUN 
jSTATUS REGISTER 1 DATA ERROR 

;STATUS REGISTER 3 TWO-SIDED 
jSTATUS REGISTER 3 TRACK a 
jSTATUS REGISTER 3 READY 
jSTATUS REGISTER 3 WRITE PROTECTED 

;MAX DISK TRY COUNT 

jSLOV STEP RATE (FLAGS) 

jTWO-SIDED DISK BIT CTYPE CODE) 
; DOUBLE DENSITY DISK BIT (TYPE CODE: 

;MIBI-FLOPPY DISK BIT (TYPE CODE) 

.PROG.# jLOCATE IN PROGRAM AREA 

H,DMXSPH jGET MUTUAL EXCLUSION SEMAPHORE 
WAIT# jDISPATCH IF NECESSARY 
•• 00 jCALL DISK DRIVER 
PSW j SAVE RETURN CODE 
H,DMXSPH JGET MUTUAL EXCLUSION SEMAPHORE 
SIGNALI jSIGNAL PROCESS AS READY 
PSW jRESTORE RETURN CODE 

JDONE 

RETSP JSAVE ERROR RETURN STACK POINTER 
A,PDRFCN(X) JGET PO REQ FUNCTION NUMBER 
A JPD REQ FUNCTION NUMBER:O? 
RDOSK JIF SO, CONTINUE 
A jPD REQ FUNCTION NUMBER:1? 
WlDSK JIF SO, CONTINUE 
A j PD REQ FUNCTION NUMBER=2? 
RETDST ;IF SO, CONTINUE 
A jPD REQ FUNCTION NUMBER=3? 
RETROY ;IF SO, CONTINUE 
A jPD REQ FUNCTION NUMBER=4? 
FMTDSK ;IF SO, CONTINUE 

NITLEN+2 

FDCST 
A 
•• x 
A,JMP 
5'8 

; ELSE, DONE 

jINITIALIZATION CODE LENGTH 

jGET FDC STATUS 
;CONTROLLER PRESENT? 
;IF NOT, CONTINUE 
; ELSE, INITIALIZE INTERRUPT VECTOR 
;(VECTORED INT£RRUPT-5) 
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0031' 21 0381' t.n H"DSICISR 
003At 22 0029 SHlJ) e5·8)~1 
003D ,. AF XRA. A. 
003£' D388 OUT DMACTL. jDISABLE DMA CONTROLLER 
0040' 3E03 MYI A"RCS" jGET FDC SPECIFY COMMABD 
0042.' CD 0412' CALL CMDRDY jOUTPUT COMMAND TO FDC 
0045' 3 Ell 1 MY~ A,SRT81UHDUT iGtt REMEX STEP RT/HEAD UNIJ) 
0041' CD 0418' CALL DATOUT iOUTPUT IT TO FDC 
004A' 3E24- MYI A,HDLT iGET HEAD LOAD TIMEINON-DMA BIT 
004C' Cll 0418' CALL DATOUT iOUTPUT IT TO FDC 
004F' 3E01 MY~ A, 1 (DSICEHI 
0051' D38C OUT DSICCTL i DABLE CONTROLLER IllTDRU PTS 
0053 ' 21 002D' •• 1: LXI H,DSICIHI iGET INITIALIZATION CODE ADDRESS 
0056 ' C3 0000:06 JMP' DEALOC' ;DE-ALLOCATE IBITIALIZATIOH CODE 

• , 
002C NITLD = .-DSICIBS- ;IllITIALIZATION CODE LENGTH 

• , 
0059' 3!OA RDDSIC: MV~ A,MAXTRY iGET MAX TRY COUNT 
0058' 32 OOOC'" STA TRYCHT ;SET TRY COUNT 
005E' 3E06 •• RD: MVI A,FDCRD iGET FDC READ COMMAND 
0060' OE40 MY~ C,DHABD ;GET DMA READ COMMAND 
0062 1 CD 00F2' CALL DSICCOM ;CALL COMMON CODE 
0065' C8 HZ ;NO ERRORS, RET A:O 
0066 ' CD 0149' CALL RETRY ; ERRORS, RECALLS RATE 
0069 1 181'3 JMPR •• RD iTRY AGAIN 

• , . 
0068 1 3EOA WRDSK: MVI A,MAXTR! ;GET MAX TRY COUNT 
006D' 32 OOOC" STA TRYCNT iSET TRY COUNT 
0070' 3E05 •• W!: MVI A,FDCWR ;GET FDC WRITE COMMAND 
00721 OEBO MYI C,DMAWR ;GET OMA WRITE COMMAND 
0074' CD 00F2' CALL OSKCOM iCALL COMMON CODE 
0077' 200B JRNZ •• RT ;IF ERRORS, RETRY 
0079 ' 3E06 MYI A,YDCRD JILSE, GET FDC READ COMMAND 
007B' OEOO MVI C,OMAVFY iGET OMA VERIFY COMMAND 
007D' CD 00F2' CALL DSKCOM ;CALL COMMON CODE 
0080' C8 HZ ;NO ERRORS, RET A:O 
0081' CD 0149' •• RT: CALL RETRY ; ERRORS, RECALLSRA!E 
0084' 18EA JMPR •• WR iTRY AGAIN 

· 
0086 ' 

, 
ODTE02 FMTDSIC: MOV A,PDRnK(X) ;GET PD REQ TRACK NUMBER 

0089 ' FIr ORA A JPD REQUEST TRACK NUMBER:O? 
008A' 2006 JRNZ •• NTRO iIF NOT, CONTINUE 
008C' CD 0350' CALL SaCUR j ELSE, SELECT I/O DISK 
OOBF' CD 024F' CALL RECAL ;RECALI8RATE DRIVE 
0092' 3EOA • .NTRO: MVI A,MAITR! ;GET MAl TRY COUNT 
0094' 32 OOOC" STA TR!CNT ;SET TRY COUNT 
0097 ' CD 0104' •• FMT: CALL SEEK ;SELECT DISK AND SEEK 
009A' 3EBO MYI A,DMAWR ;GET DMA WRITE COMMAND 
009C' 32 0011" STA IODMAC ;SET OMA COMMAND 
009F' DD6EOB HOV L,PDRTC(X) ;GET PD REQ TRANSFER COUNT 
00A2' 006609 MOV H,PDRTC.HX) 
00A5 ' DD5EOA HOV E,PDRDHA(X) ;GET PD REQUEST DMA ADDRESS 
00A8 ' DD5608 MOV D,PDRDMA+1(X) 
OOAB' CD 016B' CALL OMANIT jINITIALIZE DMA CONTROLLER 



PS~ Macro Assemble~ (C12011-Q102 ] Pai~ 

OSK~01 - TURBOOOS OPERATING SISTEK IMS FLOppr OISK DRIVER 
COPYRIGHT (C) 1981,. SOFnlAllE 2000, INC. 

OOAE' 
OOBO' 
00B4' 
00B6' 
00B8' 
OOBB' 
OOB£' 
00C2' 
00C4r-
00C6' 
00C9 ' 
OOCC' 
OOCE' 
00])1' 
0004' 
OODT' 
OODA' 
OOOC' 
OODF' 
00E1' 
00E4' 
OOET' 
OOEA' 
OOEC' 
00 Ell , 
OOFO' 

00F2' 
00F5' 
00F6' 
00F9 ' 
OOFC' 
OOFF' 
0102' 
0105' 
0108' 
010B' 
010E' 
0111 ' 
0112' 
0115' 
0118' 
011B' 
011 E' 
0121 ' 
0124' 
01ZT ' 
0128' 
0129' 
012C' 
012E' 
0131' 
0132' 
0135' 

3EOO 
DDCB041~ 
2802. 
CBF( 
CD 0412.' 
DJ)1E01 
DDCBOSTE: 
2802 
CB.D1 
CD 041a' 
DJ)1E04 
E603 
CD 041 a' 
DJ)1E06 
CD 0418' 
DJ)1EOS' 
E61F 
CD 0418' 
3EG 
CD 0418' 
CD 0380' 
3A 0021 11 

E6CO 
C8 
CD 0149' 
18AS 

32 0010· 
79 
32 0011· 
DJ)1E04 
32 0015" 
DD6EOA 
DD660B 
22 0016· 
DD7E06 
32 0018" 
CD 01D4' 
AF 
32 0019" 
CD 0183' 
CD 0159' 
CD 03E1' 
CD 0380' 
21 0019· 
3A 0021" 
B6 
77 
CD 0453' 
2815 
21 0015" 
34 
CD 0448' 
EB 

MVr 
BIT' 
JRZ. 
SE'r 

•• SD: C~ 
MOV 
BIT 
JRZ 
SET" 

... HDO: CALL 
MOV' 
AlII 
CALL. 
MOV 

• J 

--c.u.L 
HOV 
All 
CALL 
MY!. 
CALL 
CALL 
LDA 
ANI 
RZ 
CALL 
JHPR 

DSICCOM: STA 
HOV 
STA 
HOV 
STA 
MOV 
HOV 
SHLO 
HOV 
STA 
CALL 
IRA 
STA 

•• RWL: CALL 
CALL 
CALL 
CALL 
LXI 
LDA 
ORA 
MOV 
CALL 
JRZ 
LXI 
INR 
CALL 
ICHG 

A,mCEM'! JGET FORMA'! TRACK COMMAllD 
i, PDRSEC(X) j DOUBLE DENSITY FLAG SET? 
•• SD jIF NOT, CONTINUE 
FDCMFM-, A j ELSE,. SET DOUBLE DENSITY' BIT 
CMDRDY ;SEND FORMAT COHMAHD TO. FDC 
A,PDRDRV(X) JGET PD REQUEST DRIVE NUMSER 
1,PDRSEC+1(X) JHEAD NUMSER ONE FLAG SET7 
•• HDO ;IF NOT, CONTINUE 
2,.1 ; ELSE, SET HEAD ONE BIT 
DATOUT JOUTPUT UNIT NUMSER TO. FDC 
A,P])RSEC(X) JGET PD REQUEST SECTOR (LSB) 
3 jEXTRACT FORMAT SECTOR SIZE 
DATOUT JOUTPUT FORMAT SECTOR SIZE TO FIle 
A,PDRSC(X) jGET PD REQUEST SECTOR COUNT 
DATOUT jOUTPUT SECTORS/TRACK TO FDC 
A,PDRSEc.1(X) JGET PD REQUEST SECTOR (MSB) 
1FH jEITRACT FORMAT GAP LENGTH 
DATOUT jOUTPUT FORMAT GAP l.ENGTH TO mc 
A,OE5H JGET FORMAT FILLER BYTE 
DATOUT jOUTPUT FORMAT FILLER BYTE TO FIle 
WTINT' jWAIT FOR INTERRUPT 
STO JGET STATUS REGISTER a 
OCOH JANY ERRORS? 

iNO ERRORS, RET A:O 
RETRY JERRORS, RECALIBRATE 
•• FMT JTRY AGAIN 

IORWC jSET FIlC READ/WRITE COMMAND 
A,C JGET DM! COMMAND 
IODMAC jSET DMA COMMAND 
A,PDRSEC(X) JGET PD REQ SECTOR NUMBER 
CURSEC JSET CURRENT SECTOR 
L,PDRDMA(X) JGET PD REQUEST DMA ADDRESS 
H,PDRDHA+1(X) 
CURADR iSET CURRENT DHA ADDRESS 
A,PDRSC(X) JGET PD REQ SECTOR COUNT 
CURSC iSET CURRENT SECTOR COUNT 
SEn j SELECT DISK AND SEEK 
A 
IOERR jCLEAR I/O ERROR STATUS 
SETID iSET UP SECTOR ID INFO 
SETUP ;SETUP READ/WRITE DMA 
CMDOUT ;SEND SECTOR ID INFO TO FDC 
WTINT ;WAIT FOR INTERRUPT 
H,IOERR jGET I/O ERROR STATUS 
STO JGET STATUS REGISTER 0 
H JADD NEW STATUS 
M,A jUPDATE I/O ERROR STATUS 
GETXLT JGET TRANSLATION TABLE ADDRESS 
•• NI jIF TRANSLATION NOT REQUIRED, CON(-
H, CURSEC ; ELSE, GET CURRENT SECTOR NUMBE. 
M jINCREMENT CURRENT SECTOR 
CALCSS ;CALC SECTOR SIZE 

JSECTOR SIZE TO DE-REG 



PSA Mac:ro Assembler [C120.11-0102 1 

'SK~01 - TURSOOOS OPERATING SYSTEM IMS FLOPPY DISK DRIVE! 
';QPYlIGR't (C) 1981, SOFnI.AR£ 2000, DlC. 

013nt 
0139 ' 
013.1' 
0130' 
01~Q' 
0141 ' 
0143' 
01~' 
0148' 

01~9 ' 
014S'-
01~E' 
~0151 ' 
0154' 
0155' 
0156.' 

0159 ' 
015C' 
015F' 
0162' 
0164' 
0161' 

016S' 
016C' 
016E' 
016F' 
0110 ' 
0112' 
0115 ' 
0116 ' 
0118 ' 
0119 ' 
011B' 
011C' 
011E' 
0180 r 
0182' 

0183' 
0186 ' 
0189' 
018C' 
018D' 
0190' 
0192' 
0194' 
0195' 
0196 r 
0191 r 
019A' 
019D' 

2.1 0016" 
19-
22 0016n-
21 0018'" 
35 
2002 
3A 0019-
E6CQ 
C9 

OEOT 
Cll OOoo:ar 
CD 02~F' 
21 OOOC" 
35 
CO 
C3 0410 r 

CD 0453' 
D06E08 
D06609 
2803 
Cll 0448' 
EDSS 0016-

AF 
D388 
2S 
1D 
D383 
3.1 0011" 
B4 
D383 
1B 
D382 
1A 
D382 
3E~2 
D388 
C9 

DD'TE02 
32 001A" 
3A 0015" 
4F 
CD 0~53' 
280~ 
0600 
09 
4E 
OC 
DD4613 
CD 0461 r 
CBS6 

• .lfI: 

· , 

LHLll 
DAIl 
SHLll 
LXI 
DCa 
JRlIZ 
LllA 
AlII 
RET 

RETRY: MVI 
CALL 
c.u..t. 
LXI 
DCI 
RNZ 
JMP 

· , 
SETUP: CALL 

MOV 
HOV 
JRZ 
C.A.I.L 

• .NI: LDED · , 
DMAlIIT: IRA 

OUT 
DCX 
HOV 
OUT 
LOA 
ORA 
OUT 
HOV 
OUT 
MOV 
OUT 
HVI 
OUT 
RET 

· , SETID: HOV 
STA 
LDA 
HOV 
CALL 
JRZ 
MVI 
DAD 
MOV 

• .NI: INR 
MOV 
CALL 
BIT 

CUUDR 
o 
CUR.A.D1l 
H,CURSC 
M 
•• RWL 
IOE!R 
OCOR 

iGET CURRENT OMA ADDRESS 
; CALC NEXT DM! ADDRESS 
jUPOATE CURRENT OMA ADDRESS 
iGET CURRENT SECTOR COUNT' 
;DECR£MENT CURRENT SECTOR COUN~ 
iIF TRAN~FER NOT COMPLETE~ CONTINUE 
;GE'r I/O ERROR STATUS 
~EXTRACT' COMPLETION STATUS 
iDONE 

C,ABEL jGET BELL CHARACTER 
CONOUT' iOUTPUT TO CONSOLE 
RECAL iRECALIBRATE DRIVE 
H, TlYCH'r jGET RETRY COUNT 
M jDECR£MElIT' RETRY COUNT 

iIF COUNT HOT EXHAUSTED, TRY AG~ 
FATAl. i CONTINUE 

GETXLT ;GE,! TRANSLATION TABLE ADDRESS 
L,PDRTCeX) ;GE! PD REQ TRANSFER COUNT 
H,PDRTc+HX) 
•• NI j1F NO tRANSLATION RQRD, CONTINUE 
CALCSS j ELSE, CALC SECTOR SIZE 
CURADR iGET CURRENT DM! ADDRESS 

A 
OM!CTL JRESE'! OM! CONTROLLER 
H jTERM1NAL COUNT-1 FOR 8251 
A,~ JGET LSS OF TERMINAL COUNT' 
CH1TC jSEND LSB OF TERMINAL COUNT· 
IODMAC jGET I/O OMA COMMAND 
H JADD TO MSS OF TERMINAL COUNT 
CH1TC jSEND MSB OF TERMINAL COUNT 
A,E jGET LSS 
CH1DM! jOUTPUT IT TO DMA CONTROLLER 
AtD jGET HSB 
CH10MA jOUTPUT IT TO DMA CONTROLLER 
A,CH1ENA JGET CHANNEL 1 ENABLE COMMAND 
DMACTL jENABLE DM! CONTROLLER 

JDONE 

A,PDRTRK(X) JGET PD REQ TRACK NUMBER 
CYL JSET CYLINDER 
CURSEC jGET CURRENT SECTOR 
C,A jSECTOR NUMBER TO C-REG 
GETXLT iGET TRANSLATION TABLE ADDRESS 
•• NI jIF TRANSLATION NOT REQUIRED, CaNT 
B,O JELSE, MAKE SECTOR DOUBLE LENGTH 
B ;INDEX INTO TRANSLATION TABLE 
C,M jGET TRANSLATED SECTOR NUMBER 
C jCONVERT SECTOR TO BASE 1 
B,SECTRK(X) jGET NUMBER OF SECTORS/TRACK 
GETTCA jGET DISK TYPE CODE ADDRESS 
TSD,M jTWO SIDED DISK? 
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019F' 
OtA1' 
01A3" 
01A4-' 
01AT" 
01Ai' 
01..u.' 
01AC' 
01AD' 
01U' 
01U'" 
01 B1 ' 
01B1J.' 
01BS' 
01B8' 
01 Ur-
01B£' 
01BF' 
01C1' 
01 C3' 
01CS"' 
01C8' 
01Ca' 
01CE' 
01CF' 
01DO' 
01D3' 

01DlJ' 
0107 ' 
01DA' 
01DB' 
01DC' 
01DD' 
01 EO' 
01 E2' 
01E4 t 

01 E8' 
01E9 ' 
01E..4.' 
01EC' 
01ED' 
01 EE' 
01EF' 
01FO' 
01F2' 
01F3' 
01F4' 
01FS' 
01F6 ' 
01FA' 
01FC' 
01FF' 
0201 ' 

2802 
CB38 
18 
3Z 001 E.ft' 
Be} 
3EOO 
3005 
19 
90 
4F 
3E01 
32 001B'" 
19 
32 001C" 
D07E12 
32 001tl .. 
Br 
3E80 
2802 
3EFF 
32 0020'" 
CD OlJ69 , 
11 0000:08 
19 
7E 
32 001FII' 
C9 

CD 0350' 
D07E01 
3C 
47 
37 
21 0000 
ED6A 
10FC 
EDSB 0000'" 
2C 
2D 
2006 
7A 
B4 
BA 
57 
1804 
7B 
BS 
BB 
SF 
ED53 OOOD" 
2844 
3A OOOF" 
CB47 
203A 

Jlr 
SaLR 

•• SSD": MOV 
STA. 
CMP 
MVI 
JRBe 
MOV 
SUB 
MOV 
MYI 

•• FS: STA 
MOV 
STA 
MOV 
STA 
OIA 
MVI 
JIZ. 
MVI 

... NQ: STA. 

. , 

CALL. 
LXI. 
DAD 
MOV 
STA 
RET' 

S EEIC: CALL. 
MOV 
INR 
MOV 
STC 
LXI 

•• SL: DADC 
DJNZ 
LOED 
INR 
DCR 
JRNZ 
MOV 
ORA 
CMP 
MOV 
JMPR 

•• 007: MOV 
ORA 
CMP 
MOV 

•• UM: SDED 
JRZ 
LOA 
BI! 
JRNZ 

•• SSD iIE'" NOT, CONTINUE 
B i ELSE~ CALC NUMBER. OF' SECTORS/SIDE 
A,B iGE'! NUMBER OF SECTORS/SIDE 
EaT isa END OF TRACIe SEC'roa HUMBD 
C jFROBT" SIDE OF DISK?" 
A,O jPRESET FOR FRONT SIDE 
... FS i IF FRONT SIDE, CONTINUE 
A, C ;.GET SECTOR NUMaD 
B jSUBTRACT ONE SIDES WaRTH 
e,A JTO C-REG 
A,1 JGET HEAD #1 
HEAD iSET HEAD NUMBER 
A, C iGET SECTOR NUMBER 
REe JSET RECORD NUMBER 
A,SECSIZ(I) jGET SECTOR SIZE 
SIZE. JSET RECORD SIZE 
A ;N=01 
A,128 jPRESET DTL:128 
•• HO iIF 1=0, CONTINUE 
A,OFFH JELSE, DTL:OFFH 
DTL ;SET DATA LENGTH 
GaDST j GET' DST ADDRESS 
D,GAPL!B# jGET OFFSET TO GAP LENGTH 
o ; CALC GAP LENGTH ADDRESS 
A,M jGET GAP LENGTH 
GPL JSET GAP LENGTH 

JDOHE. 

SELCUR jSELECT I/O DISK 
A,PDRDRV(I) jGET PD REQ DISK NUMBER 
A i IN CR EMENT IT 
B,A JTO B-REG 

jSET CARRY FLAG 
H,O jINITIALIZE MASK 
H jGE'l' DRIVE MASK 
•• SL 
CALTBL jGE'l' DRIVE CALIBRATED TABLE 
I. 
I. 
•• 001 
A,O 
H 
D 
D,! 
•• UM 

JDRIVE 0-11 
;IF SO, CONTINUE 
jGE'l' CALIBRATED MAP 
JSE'l' CALIBRATED BIT 
jWAS IT CALIBRATED? 
jlJPDATE MAP 

A,E jGE'l' CALIBRATED MAP 
1. JSE'l' CALIBRATED BI! 
E jWAS IT CALIBRATED? 
E,A jUPDATE HAP 
CALTBL jUPDATE TABLE 
•• NRR jIF DRIVE CALIBRATED, CONTINUE 
FLAGS j ELS E, GET FLAGS 
SLOWSR,A jSLOW STEP RATE SET1 
•• RD jIF SO, CONTINUE 
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0203' DDT EO 1 MOV A,PDIDRV(X) jGtt PD REQ DISIC NUMBER 
~ 0206' CD 0259' C.A1.L R!CCMJ) jSEND R!CALIBRATE COMMAND , 

0209' 201D JRR% •• SSSI jIF ElRORS, CONTINUE 
0208' DurEOT MOV A,PDIDRV(X) iGtt PO REQ DrsIe HUMBn 
020[:" 41 MOV B,A jCONTROLL!R DISK TO B-R!G 
020F'" 0!4C MVr C,16 ;. CYLIlfOER 76 TO C"-R!G 
0211 t CD 026£' CALL. SEXCMD ;SDD SE" COMMABD 
0214 t 2012 JRB% •• SSS! jIF ERROIS, CORTINU! 
0216' CD 028Ar- CALL R!TDST ; ELS!, RUD DISIe ID 
0219 • 3.1 0024-- LDA. RCYL ;GIT PRESENT CYLINDER NUMBER: 
021C' FE4C cpr 76 JDIIVE STEP TO CYLINDER 761 
021 E' 2008 JRN% •• SSSR jIF NOT, CONTINUE 
0220' DDT EQ 1 MOV A, PORDRV( X) jGtt PD R!Q DISIe NUMB!R 
0223' CD 0259' CALL. R!CCMJ) ;SEND R!CALIBRATE COMMAND 
0226' 2818 JRZ •• NRI j IF NO ERRORS, COHTIBUE 
0228' 3E03 •• S33R: MVr A,FDCSFT iGn mc SPECIFY COMMAND 
02ll' CD 0412' CALL.- CMDRDY iOUTPUT COMMABD TO FDC 
022])' 3 !At MVr A,SRT8S1HDUT iGET SHUGHART STEP RATElHEAD l 

NLOAD 
022F' CD 0418' CALL DATOUT iOUTPUT IT TO mc 
0232' 3!214- MYI A,HDLT JGIT HEAD LOAD TIMElHOH-DHA BIT 
0234' CD 0418' CALL DATOUT iOUTPUT IT TO FOC 
0231' FB EI jEHABL! IRTERRUPTS 
0238' 21 OOOF· LXI H,FLAGS JGET FLAGS 
0238' CBCO SET SLOWSR,M iSE! SLOW STEP RATE BIT 
023D' CD 024F' •• RD: CALL aECAL iRE-CALIBRATE DRIVE 
0240' DDT EOl •• HRR: MOV A,PDRDRV(X) JGE! PO REQ DISK NUMBER 
0243 ' 41 MOV B,A jCONTROLLER DISIC TO B-REG 
0244' D])7E02 MOV A,PDRTRXeX) JGET PO REQ TRACK NUMBER 
0247 r 4F HOV C,A iCYLINDER TO C-REG 
0248' CD 026Et CALL SEICCHD jSEND SEEK COMMAND 
0248' C8 RZ jIF NO ERRORS, DONE 
024C' C3 0470' JMP FATAL jCORTINUE 

· , 024F' D])7EOl RECAL.: MOV A,PDRDRV(X) JGET PD REQ DISK NUMBER 
0252' CD 0259' CALL. RECCMD j SUD RECALIBRATE COMMAND 
0255' C8 RZ iIF NO ERRORS, DONE 
0256 ' C3 0410' JMP FATAL iCONTIHUE 

· , 
0259' F5 RECCHD: PUSH PSW JSAVE CONTROLL.ER DISK 
025A' 3E01 MVI A,FDCRCL jGET FDC RECALIBRATE COMMAND 
025C' CD 0412' CALL. CMDRD! iOUTPUT COMMAND TO FDC 
025F' F1 POP PSW jRESTORE CONTROLL.ER DISK 
0260' CD 0418' CAL.L. DATOUT jOUTPUT IT TO FDC 
0263' CD 0380' CALI.. WTINT jWAIT FOR INTERRUPT 
0266 I 3A 0021 11 LDA STO JGET STATUS REGISTER a 
0269 ' E6EO ANI OCOHI1<FDCSE jEXTRACT COMPLETION STATUS 
026B' FE20 CPI 1<FDCSE iAN! ERRORS? 
0260' C9 RET JDONE 

· , 
026E' CS SEXCHD: PUSH B ; SAVE DISK/TRACK 
026F' 3EOF MVI A,FDCSK ;GET FDC SEEK COMMAND 
OZ'( 1 r CD 0412' CALL CMDRDY jOUTPUT COMMAND TO FDC 
0274' C1 POP B jRESTORE DISK/TRACK 
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021!P 
Ozr6 f" 
Ozr1~ 
OzrA' 
OzrB' 
021C' 
021FI 
028a r 
028S' 
0287 t 

0289 ' 

028A' 
0280' 
028E' 
028F' 
0291' 
0294' 
0296' 
0298' 
029A' 
029D' 
02J.O ' 
02A3' 
02AS' 
02A6' 
02A9 ' 
02AC' 
02AD' 
02AF' 
02B2' 
02B4' 
02BS' 
02B6' 
02B8' 
02BA' 
02BD' 
02BF' 
02C1' 
02C3' 
02C5 ' 
02 C'7 ' 
02CA' 
02CC' 
02CE' 
02Dl' 
02D2' 
02D5' 
0206' 
02D'( , 

02D9 ' 
02DA' 
02D.8' 
02DC' 

G 
18 
CD 041&t" 
c.t 
19 
CD 04t!r 
CD 0380t" 
3A. 0021'" 
E6EU 
FEaO 
C9 

CD 0303"' 
Err 
C8 
OEOO 
3A 0029"" 
CB5F 
2802 
CBDl 
DOTED 1 
32 001,,11" 
CD 02EX'" 
280F" 
C5 
DD7E01 
CD 0259' 
C1 
2032 
CD 02EE' 
202D 
Bl 
llF 
CBS' 
2814 
2.1 001411" 
CBD6 
3 EllA 
CB59 
2002 
CBB1 
CD 0210' 
2802 
CB9l 
" 0000:09 
79 
21 OOOO:OA 
19 
BE 
280A 
EB 
5£ 
23 
56 

· , 

PUSa. 
MOV 
CALL 
POP 
MOV" 
CALL.. 
CALL 
LDA. 
ANI 
cpr 
RE'r 

RETDS!'": CALL.. 
ORA 
RZ 
MVr 
LDA 
BIT 
JRZ 
SET 

· ... OS: MOV 
ST! 
CALL 
JRZ 
PUSH 
MOV 
CALL. 
POP 
JRIZ 
CALL 
JRNZ 

• .DF: ORA 
MOV 
BIT 
JRZ 
LXI 
SET 
MVI 
BIT 
JRNZ 
RES 

• .DD: CALL 
JRZ 
RES 

•• FDI: LXI 
• .SL2: MOV 

LXI 
DAD 
CMP 
JRZ 
XCHG 
MOV 
INX 
MOV 

a iSAVE" DISK/TRACK 
A,B JGET CONTROLLER DISK 
DATOUT iOUTPUT IT to FOC 
a i RESTORE. DISIUTRACIC 
A,C JGET CYLINDER NUMBER 
DATOU'r ; OUTPUT It' TO FDC 
WTIB'r ; WAIT FOR IlfTERRU PT 
STO iGET STATUS REGISTER 0 
OCOHl1(FDCS£ jEXTRACT COMPLETION STATUS 
1(FDCS£ JANY ERRORS1 

JDONE 

RETRDr ; RE'1'UD READY STATUS 
A JDRIVE. R£ADY1 

jIF NOT, DONE 
e,o JELSE, GET INITIAL TYPE VALUE 
ST3 ; GET STATUS REGISTER 3 
ST3TS,A JONE-SIDED DISK1 
•• OS ; YES 
!So, C" ;SET TWO-SIDED DISK. BIT 
A,PDRDRV(X) jGET PD REQ DISK NUMBER 
RIDOSIt ;SET READ ID DISK 
•• 10 ;FIND DISK DENSITY 
•• DF ;IF DENSITY FOUND, CONTINUE 
B jELSE, SAVE DISK TYPE CODE 
A,PDRDRV(X) ;GET PD REQ DISK NUMBER 
RECCHD ; R ECALI.B RATE DRIVE 
B ;RESTOR£ DISK TYPE CODE 
•• NR ;IF UNABLE TO RECALIBR!T!, CONTINUE 
•• FD iELSE, ATTEMPT TO FIND DISK DENSITY 
•• NR iIF DENSITY NOT FOUND, CONTINUE. 
C jADD SECTOR SIZE TO TYPE CODE 
C,A 
TSD,C ;TWO SIDED BIT SET? 
•• FDI ;IF NOT, CONTINUE 
H,RIDDSK jGET READ ID eISI 
2, M iSET HEAD BIT 
A,FDCRID11<FDCMFM ;OET READ ID CMD (DO) 
DDD,C jDOUBLE DENSITY BIT SET~ 
•• DD ;IF SO, CONTINUE 
FDCMFM, A j ELSE, RESET MFM BIT 
•• RID jATTEMP TO READ ID ON BACK SIDE 
•• FDI jIF READABLE, CONTINUE 
TSD,C jELSE, RESET TWO SIDED BIT 
D,DSTBLSI JOET DISK SPEC TABLES 
A,C jGET DISK TYPE CODE 
H,DTCOI JOET OFFSET TO DISK TYPE CODE 
D jCALC DISK TYPE CODE ADDRESS 
M jDISK SPEC TABLE FOUND~ 
•• DSTF jIF SO, CONTINUE 

jDISK SPEC TABLE ADDRESS TO HL-REG 
E,M JGET DISK SPEC TABLE LINK POINTER 
H 
D,M 
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02DD' 
02DE' 
02])" 
02E1' 
02Ea' 
02E3' 
02E4' 
02£5' 
02E8'" 
02D' 
02ED' 
02EE'" 
02FO' 
02F3' 
02F4' 
02F6' 
02F9' 
02F.1' 
02FC" 
02FD' 
02FE' 
0301' 
0302' 

0303' 
0306' 
0308' 
030.1 1 

030B' 
030D' 
030E' 
030F' 
0312' 
0315 1 

0316 ' 
0319 ' 
031 C' 
031FI 
0321 t 

0323' 
0324' 
0325' 

0326' 
0329 ' 
032C' 
032F' 
0332' 
0335' 
0337 ' 
033.1' 

033B' 
033B' 

7.1 
B3 
20FO 
1F 
C9 
13 
13 
DD730C 
D1)120]) 
3EFF 
C9 
3 EO A. 
CD OaFD' 
C8 
3£4.4. 
CD OaFD' 
CO 
CBD9 
C9 
C5 
CD 0326' 
C1 
C9 

DD7E01 
FE04 
3EOO 
DO 
DB8E 
3C 
C8 
CD 0350' 
CD 031C' 
CO 
21 0001 
CD OOOO:OB 
CD 036D' 
CB6F 
3EOO 
C8 
2F 
C9 

CD 0412' 
3A 0014" 
CD 0418' 
CD 0380' 
3.1 0021" 
E6CO 
3.\ 0027" 
cg 

0000 

MOV 
ORA 
JRBZ 

•• N!:. XU 
RET 

•• DSTF: INX 
IXX 
HOV 
HOV 
MYI 
RET 

•• FD: MVI 
CALL. 
az 
MYI 
CALL 
RNZ 

• SET' 
RET 

•• RID: PUSH 
CALL 
POP 
RET 

o , 
RE'l'RDY: MOV 

CPI 
MYI 
RNC 
IN 
INR 
RZ 
CALL 
CALL 
RNZ 
LXI 
CALL 

•• R])Y: CALL 
BIT 
MYI 
RZ 
CMA. 
RET 

o , 
READID: CALI.. 

. , 
DLCPOL: 

LDA 
CALI.. 
CALI.. 
LDA 
ANI 
LDA 
RET 

.WORD 

.l,ll 
~ 
•• SLZ 
A. 

D 
D 

j END OF LIST'?' 
jIF NOT, CONTINUE 
JELSE, SET RETURN CODEaO 
JDON£ 
jADVAlfC! PAST L.t.NIC PODITER 

PDRDSTCX) , E iSET DISK SPEC TABLE ADDRESS 
PDRDST+1CX) ,D 
A,OFFH j SET RETURN CODE=OFFH 

JDONE 
A,FDCIID jGET FDC READ III COMMAS]) (SD) 
•• RID JATTEMPT TO READ SINGLE-DEHSI!Y 

jIF SINGLE-DENSITY, DONE 
A,F'DClIDI1<FDCMFM JGET READ III CMD (DD) 
•• RID jATTEMPT TO READ DOUBLE-DEBSITY 

jIF UNABLE, DONE 
DDD, C jSET DOUBLE-DENSIty DISIe BIT 

JDON! 
B jS.1VE BC 
READID iREAD DISK ID 
B ; RESTORE BC 

JDONE 

A,PDRDRV(X) iGET PO REQ DISK NUMBE! 
4 iTEST FOR VALID DRIVE NUMBER 
A,O jPRESET RETURN CODE=O 

j IF INVALID DRIVE, RETURN NOT READY 
FOCST °GET FOC STATUS 
A CONTROLLER PRESENT? 

IF NOT, DONE 
SELCUR ELSE, SELECT REQUESTED DRIVE 
•• RDY CHECK IF DRIVE READY 

IF SO, DONE 
H,1 ELSE, DELAY ONE TICK ••• 
DELAY' ••• SO 765 CAN SCAN 
SENSDS SENSE DRIVE STATUS 
ST3RDY,A ;DRIVE READY? 
A,O jPRESET RETURN CODE=O 

CHDRDY 
RIDDSK 
DATOUT 
WTINT 
STO 
OCOH 
RSIZE 

o 

;IF DRIVE NOT READY, DONE 
jELSE, SET RETURN CODE=OFFH 
JDONE 

jOUTPUT COMMAND TO FDC 
;GET READ ID DISK 
jOUTPUT IT TO FDC 
;WA1T FOR INTERRUPT 
;GET STATUS REGISTER 0 
jEXTRACT COMPLETION STATUS 
jRETURN SECTOR SIZE 
JDINE 

jDELAI COMPLETE POLL ROUTINE 
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Q330' 0000 

033Ff 
0341 ' 
0343' 
0344' 
0341' 
034A' 
0340' 

0350 t 

0352' 
0353' 
0355' 
0356' 
0359' 
035A' 
035C' 
035E' 
0361' 
0364' 
0367 ' 
036A' 

036D' 
036F' 
0372' 
0375' 
0378' 
037B' 
037E' 
037F' 

0380' 
0381 r 

0384' 

0381 ' 
038B' 
038E' 
038F' 
0390' 
0391 ' 
0392' 
0394' 
0396' 
0398' 
039B' 
0390' 
039F' 
03A1' 
03A3 ' 
03A6 r 
03A7 r 

DBse 
C1171' 
C8 
21 033S' 
CD OOOO:OC 
21 0006" 
C3 0000:05 

DSaC 
OF 
E603 
4F" 
DD'7E01. 
89 
2802 
D3SA 
11 033S' 
CO 0000:00 
CO 033F' 
21 0006" 
C3 0000:04 

3E04 
CD 0412' 
DD'7EO 1 
CD 0418' 
CD 041F' 
32 0029" 
FB 
C9 

FB 
21 0006" 
C3 0000:04 

ED13 OOOO:OE 
31 OOOO:OF 
F5 
C5 
D5 
E5 
DBSE 
CB7F 
28FA 
32 0028" 
CB77 
2020 
3E08 
D38F 
CD 041F' 
4F 
E6CO 

.WORll 0 
· , Dt-CPR:. IN 

BIT 
RZ 
LXI 
CALL 
LXI 
JMP 

· , SELCUR: IN 
RRC 
ANI 
MOV 
MOV 
CMP 
JRZ 
OUT' 

•• OAS: LXI 
CALL 
CALL 
LXI 
JMP 

· , SDSDS: MVr 
CALL 
MOV 
CALL 
CALL 
STA 
EI 
RET 

· , WTINT: EI 

· , 
LII 
JMP 

DSKISR: SSPD 
LXI 
PUSH 
PUSH 
PUSH 
PUSH 

• .RQML: IN 
aIT 
JRZ 
STA 
aIT 
JRNZ 
MVI 
OUT 
CAl.l. 
MOV 
ANI 

DSKCTL JGET DISK. CONTROLLER STATUS 
DSKDLC,A JOELAY COMPLETE (MOTORS RUNNIHG)! 

iIF NOT, DONE 
H,DLCPOL jEtSE, GET POLL ROUTINE 
UNLINKf ; UNLINK POLL ROUTINE FROM POLL LIST 
H,DWTSPH JGET DISK WAIT SEMAPHORE 
SIGNAL# iCONTINUE 

DSKCTL jGET' DISK CONTROLLER STATUS 
iEITRACT SELECTED DRIVE 

3 
C,A iTO C-REG 
A,PDRORV(X) iGET PD REQ DISK NUMBER 
C i DRIVE ALREADY SELECTED? 
•• OAS jIF SO, CONTINUE 
DSKSEL i ELSE, SELECT CONTROLLER DISIC. 
D,DLCPOL iGET POLL ROUTINE 
LNKPOL' iCREATE POLL ROUTINE 
OLCPR iEIECUTE POLL ROUTINE 
H,DWTSPH JGET DISK WAIT SEMAPHORE. 
WAIT' iOISPArCH IF NECESSARY 

A, FDCSDS i GET mc SDSE DRIVE STATUS CMD 
CMDROY iOUTPUT COMMAND TO FDC 
A,PDRDRV(!) iGET PD REQ DISK NUMBER 
DArOUT ;OUTPUT IT TO FDC 
DATAIN iGET STATUS REGISTER 3 
ST3 iSAVE STATUS REGISTER 3 

iENABLE INTERRUPTS 
JOONE 

iENABLE INTERRUPTS 
H,DWTSPH JGET DISK WAIT SEMAPHORE 
WAIT I iOISPATCH IF NECESSARY 

INTSP# iSAVE INTERRUPT STACK POINTER 
SP,INTSTK' iSET UP AUX STACK 
PSW jSAVE REGISTERS 
a 
D 
H 
FDCST JGET FDC STATUS 
FDCROY,A ;FDC READY FOR CONVERSATION? 
•• RQML jIF NOT, WAIT 
MAINST ;SAVE MAIN STATUS REGISTER 
FDCOUT,A jFDC IN OUTPUT MODE? 
•• RW ;IF SO, PROCESS 
A,FDCSIS JGET SENSE INTERRUPT STATUS CMD 
FDCDAT JOUTPUT IT TO FDC OArA REGISTER 
DATAIN ;GET STATUS REGISTER 0 
C,A jSAVE IT IN C-REG 
ocoa jElTRACT COMPLETION STATUS 
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03A9 ' 
03Aa' 
03AD' 
03BO' 
03B2' 
03B4' 
03B1 ' 
03BS' 
03BS' 
03BI), 
03BF' 
03C2' 
03ClP 
03C1' 
03CS' 
03C9 ' 
03CS' 
03CC' 
03CE' 
03D1' 
03D4' 
03D6 t 

03D7 ' 
03DS' 
03D9 t 

03DA' 
03DE' 

03El ' 
03E~' 
03E'T ' 
03E9 ' 
03ES' 
03ED' 
03EF' 
03Fl' 
03F3' 
03F6 1 

03F9' 
03FC' 
03FE' 
0400 ' 
0402' 
0405 ' 
0408' 
040A' 
040B' 
040C' 
040F' 
0411 ' 

0412' 
0415 ' 
0416 ' 

FE80 
2829 
Cll 041F' 
CS69 
28D£ 
32 002"4--
19 
32 0021· 
3EOl 
180F 
21 0021· 
0601 
CD 041F' 
17 
23 
1019 

"AF 
0388 
21 000611' 
CD 0000:05 
18BC 
E1 
Dl 
Cl 
Fl 
EDTB OOOO:OE 
C3 0000: 10 

CD 0461' 
3A 0010" 
CB5E 
2802 
csn 
CB56 
2802 
CBFP' 
CD 0412' 
DD1EOl 
21 001S" 
CB46 
2802 
CSD'T 
CD 0418' 
21 001A" 
0607 
7E 
23 
CD 0418' 
10F9 
C9 

CD 042A' 
F3 
1803 

CPI 
JR% 
CALL 
BIT 
JRZ 
STA 
HOV 
STA 
MYI 
JMPR 

•• RW: LXI 
MYI 

•• IL: CALL. 
MOV 
IIX 
DJBZ 
XRA 
OUT 

• .SlGe: LXZ 
CALl. 
JMPR 

• .X:. POP 

· f 

CMDOUT: 

... SD: 

•• SS: 

•• FS: 

• .IDL: 

· , 

POP 
POP 
POP 
LSPD 
JMP 

CALL 
LDA 
BIT 
JRZ 
SET 
BIT 
JRZ 
SET 
CALL 
MOV 
LXI 
BIT 
JRZ 
SET 
CALL 
LXI 
MVI 
MOV 
INX 
CALL 
DJNZ 
RE! 

CMDRDY: CALL 
DI 
JMPR 

80H ;INTERRUPT STAC~ EMPT!? 
•• X ;IF SO, DONE 
DATAIN iGET PRESENT CYLINDER NUMB£I 
STOSi, C j READY LIBE CHUGE STATE? 
•• RQML ;IF SO, IGNORE 
RCYL i ELSE, SAVE PCI 
A,C jGET STATUS REGISTER a 
STO JSAV! IT 
A.l iSET INTERRUPT COMPLETION STATUS 
•• SIGe j COHTI1IUE 
H,RESULT JGET RESULT TABLE 
S,1 iGET LENGTH OF RESULT PBAS! 
DATAIH iGET RESULT BYTE FROM FOC 
M,A. iSTORE II RESULT AREA 
H jIICREMElT POIHTER 
•• RL jREAll ALL. SEVU BYTES 
A 
DMACTL iDISABLE OM! CONTROLLER 
H,DWTSPH iGET DISK WAIT SEMAPHORE 
SIGNAL' iSIGNAL PROCESS AS READY 
•• RQML. ; FLUSH AlY REMAINING IITERRUns 
a j REGISTERS 
D 
S 
PSW 
INTSPI JRESTORE STACK POINTER 
ISRIITI JCONTINUE 

GETTCA ;GET DISK TYPE CODE ADDRESS 
IORWC ;GET READ/WRITE COMMAND 
DDD,M jDOUBLE DENSITY DISK? 
•• SD ill NOT, SINGLE DENSITY 
FOCMFM,A ; ELSE, SET DOUBLE DENSITY BIT 
'!SD, M ; TWO-SIDED DISK? 
•• SS ;IF NOT, SINGLE SIDED 
FDCMT,A jELSE, SET MULTI-TRACK BIT 
CMDRDY iSEND COMMAND TO FDC 
A,PDRDRV(X) jG£T PD REQ DISK NUMBER 
H,HEAD ;GET HEAD NUMBER 
O,M ;HEAD 10? 
•• FS ;Il SO, CONTINUE 
2,A ;ELSE, SET HEAD #1 BIT IN I/O DISK 
DATOUT jOUTPUT IT TO FDC 
H,IDINFO ;GET SECTOR ID INFO 
B,7 ;B=LENGTH OF ID INFO 
A,M ;GE1 BYTE FROM LIST 
H ;INCREMENT POINTER 
DATOUT ;OU1PUT BYTE TO FDC 
•• IDL ;SEND ENTIRE LIST 

JDONE 

OUTRDY ;WAIT FOR FDC READY 
;DISABLE INTERRUPTS 

OUTCOM ;JOIN COMMON CODE 
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041!' 

041R' 
041 C' 
041 £.' 

041F' 
0421' 
0422' 
0424.' 
0425' 
0427" 
0429' 

042.1' 
0428' 
042D' 
042E' 
0430' 
0431' 

0432' 
0435' 
0436 ' 
0439' 
043C' 
0445' 

044S' 
044B' 
044E' 
044F' 
0450 ' 
0451' 

0453' 
0456 ' 
0459' 
045A' 
045B' 
045C' 
045D' 

Cll 042At 

19 
D3SF 
C9-

088£ 
rrr 
30FB 
err 
300B 
DB8F 
cg 

4F 
DBSE 
or 
30FB 
or 
DO 

CD 0000:11 
ST 
CD 0000: 12 
CD 0000:11 
464443204572 
C3 0445' 

21 ooso 
DDTE12 
3D 
FS 
29 
1SFB 

CD 0469 r 
11 0000: 13 
19 
5E 
23 
56 
EB 

045E' 7C 
045F' B5 
0460' C9 

0461 ' 
0464' 
0467 ' 
0468' 

0469' 

CD 0469' 
11 0000: 14 
19 
C9 

DD6EOC 

· , DATOU't: CALL. 
· , OUTCOM: MOV

OUT' 
Rn 

· , DATADl:. IB 
HLC' 
J!Be 
RLC 
JRBe 
IB 
in 

· , 
OUTRDY: MOV 
•• RW: IB 

· , 

RLI: 
JRBe 
RLC 
RBC 

FDCERR: CALL. 
.ASCIS 
CALL.. 
CALL 
.ASCIS 
JMP 

· , 
CALCSS: LXI 

MOV 
•• SL: OCR 

RM 
DAD 
JMPR 

· , 
GETXLT: CALL 

LXI 
DAD 
MOV 
INX 
MOV 
ICHG 

· , 
MOV 
ORA 
RET 

GETTCA: CALI. 

· , 

LXI 
DAD 
RET 

GETDST: MOV 

OUTRDr jWAIT' FOR FOC RUDY 

A,C jRESTOR£ OUTPUT BUT£ 
IDCDAT i OUTPUT SITE TO FOC DATA REG.1STE!' 

JDON£. 

FOCST jGET' FDC STATUS 
j TEST" FDC FOR RUDY 

DAr AlB ill' NOr RUDY, WAIT 
iTEST' FDC DIRECTION 

FOCE!! iIF WRONG DIRECTION, DIAGNOS£ 
FOCDAT jGn FOC DATA BYTE 

JDON£ 

C,A. iSAV!' OUTPUT BYTE 
FDCST JGET FOC STATUS 

JTEST FOC FOR READY 
•• 1lW iIF NOT READY, WAIT 

i TEST FOC DIRECTION 
jIF DIRECTION CORRECT, DONE 

OMS' JSOUND BELL 
(ABEL] 
CONSOI iSHIFT' CONSOLE TO ERROR LINE 
OMS' jDISPLAY ERROR MESSAGE 
IIFDC Error. 
• jHALT" 

8,128 jGE'I' 12S BYTE SECTOR LENGTH 
A,SECSIZ(I) JGET SECTOR SIZE 
A. jDECREHENT SECTOR SIZ£. 

jIF UNDERFLOW, DONE 
H JELSE, SHIFT SECTOR SIZE LEFT 
•• SL jCONTINUE 

GETDST JGET DST A.DDRESS 
D,ILTBLI JGET OFFSET TO TRANSLATION TABLE 
D j CALC TRANSLATION TABLE A.DDRESS 
E,M JGET TRANSLATION TABLE ADDRESS 
8 
D,H 

A,B 
L 

jTRANSLATION TABLE ADDRESS TO HL-REC 

jTRANSLATION REQUIRED? 
JOONE 

GETDST JGET DST ADDRESS 
D,TYPCODI JGET OFFSET TO DISK TYPE CODE 
o jCALC DISK TYPE CODE ADDRESS 

JOONE 

L,PDRDSTeX) jGET PD REQUEST DST ADDRESS 
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046C' DD660D MOV H,PDRDST+tCX) 
046F' cg RE'! jDONE 

• , 
041"0 ' ED'TB 0012· FATAL: LSPU RETSP ; RESTORE. STACX POINTER 
0414' 3EFF MVI A.,.OFFH iRETURI ERROi CODE 
0416' C9 RET iDON£ 

· t 
0000'" .LaC .. DATA.' ; LOCATE Dl DATA AREA 

• , 
0000· DMXSPH: ; MUTUAL EXCLUSION SEMAPHORE 
0000· 0001 .WORD 1 ;SEMAPHORE COUNT 
0002- 0002" •• DMIH: .WORD ... DMIH iSEMAPHORE PIO BEAD 
0004"" 0002" .WORD •• DMIH. 

• , 
0006'" OWTSPH: ;DISX WAIT SEMAPHORE 
000611- 0000 .WORD a iSEMAPHORE COUNT 
ooos· ooos" •• DVTH: • WORD •• DWTH iSEMAPHORE PIO HEAD 
000.1- ooos" .WORD •• DVTH 

· , OOOC'" 00 '!IICNT: .BITE a iTRY COUNT 
OOOD- 0000 CALTBL: .WORD a i DRIVE CALIBRATED TABLE 
OOOF" 00 FLAGS:. .BITE a iFLAGS 
0010" 00 IORwe: .BITE a jI/O READIWRITE COMMAND 
0011" 00 IODMAC: .BITE a ; IIO DMA COMMAND 
0012" 0000 RETSP: .WORD a ERROR RETURN STACK POINTER 
0014" 00 RIDDSIC: .BITE a READ ID DISK 
0015" 00 CURSEC: .BYTE a CURRENT SECTOR NUMBER 
001·6" 0000 CURADR: • WORD a CURRENT DMA ADDRESS 
0018" 00 CURSC: .BYTE a CURRENT SECTOR COUNT 
0019" 00 IOEII: .BYTE a IIO EIROR STATUS 

· , 001 A" IDDlFO: iSECTOR ID INFO LIST 
001.1" 00 CYL: .BYTE a iDISK CYLINDER NUMBER 
001B" 00 HEAD: • BITE a iOISI HEAD NUMBER 
00 1 C" 00 REC: .BYTE a iOISK RECORD NUMBER 
0010" 00 SIZE: .BYTE a iOISK SECTOR SIZE 
001 E" 00 EaT: .BITE a jEND OF TRACK SECTOR NUMBER 
001F" 00 GPL: .BYTE a iOISIC GAP 3 SIZE 
0020" 00 OTL: .BYTE a iDISIC SECTOR SIZE WHEN SIZE:O 

· , 0021" RESULT: i RESULT" PHASE LIST 
0021" 00 STO: • .BYTE a iSTATUS REGISTER a 
0022" 00 ST1: • BYTE 0 jSTATUS REGISTER 1 
0023" 00 ST2: • .BYTE a iSTATUS REGISTER 2 
0024" 00 RCYL: .BYTE a jDISK CYLINDER NUMBER 
0025" 00 RHEAD: • .BYTE 0 iDISIC HEAD NUMBER 
0026" 00 RREC: .BYTE a iOISI RECORO NUMBER 
0027" 00 RSIZE: • .BYTE a ;DISIC SECTOR SIZE 
0028" 00 MAINST: • .BYTE a ;MAIN STATUS REGISTER 
0029" 00 ST3: .BYTE a iSTATUS REGISTER 3 

· , .END 
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0002 
0003 

000lf. 

0000' 

0000' 
0002' 
0003 t 

0005' 
0006 r 

0001' 
0009' 
OOOB' 
OOOD' 
OOOF' 
0010' 

0011' 
0013' 
0014' 
0016' 
0017 f 

-0011' 
04 
0268 
04 
03 
0010 
004D 
0000 
0000 
OF 
35 

0022' 
04 
0134 
03 
03 

• , 
; COPtRIGRT eC) 1981, SOFTWARE 2000, IRC • .. 
J 
; AU.THOlS: llONALD E'. RAIKES 
· , ~IC~ D. BUSCH .. 
t 
; VEKSIOR: 09/08/81 .. ,. 
.IDENT DSKFMT ;HODULE III 
• J. 
.IISDr DREQUATE ;DRIVEll. SYMBOLIC EQUIVALDCES 
· , 
!SO = 2 ;TWO-SIDED DISIC BIT (TYPE CODE) 
DOD :. 3 ; DOUBLK DEBSITY DISIt BIT" (TYPE CODE; 

HIlI = 4- ~HIllI-FLOPPY DISK BIT" (TYPE CODE) .. 
J 

.LOC .PROG".' iLOCA.TE III PROGRAH ABU 
· , • J 1024- BYTE. SECTOR p DOUBLE-DENSITY, TWO-SIDED 
• , 
DS'l"BLS:: • WORD 

.BYTE. 

.WORD 

.BITE 

.BYTE 
.WORD 
.WORD 
.WORD 
.WORD 
.BYTE 
.BYTE 

· , 

.+DSn. jDISIC SPEC TABU LINK POIB'rO 
4 iBLOCK SIZE 
(7T-( 16·( 1<3» )/( 1<4) i NUMBER OF BLOCICS 
4- ; RUMBER OF DIRECTORY BLOCKS 
3 ;PHYSICAL SECTOR SIZE (2·N*128) 
16 jPHYSICAL. SECTORS PER TRACIe 
77 iPHYSICAL TRACKS PER DISK 
a i NUMBER OF RESERVED TRACKS 
o iTRARSLATIOR TABLE ADDRESS 
1<DDDI1<TSD13 iDISK TYPE CODE 
3SH iGAP LENGTH 

· , 1024 BYTE SECTOR, DOUBLE-DENSITY, TWO-SIDED (MINI) 
• , 

· , 
• WORD 
.BYTE 
.WORD 
.BYTE. 
.BYTE 
.WORD 
• WORD 
.WORD 
.WORD 
.BYTE 
.BYTE 

.+DSTL ;DISK SPEC TABLE LINK POINTER 
4 iBLOCK SIZE 
(40.(10.(1<3»)/(1<4) jNUMBER OF BLOCKS 
2 jNUMBER OF DIRECTORY BLOCKS 
3 iPHYSICAL SECTOR SIZE (2 A N.128) 
10 jPHYSICAL SECTORS PER TRACK 
40 jPHYSICAL TRACKS PER DISK 
a jNUMBER OF RESERVED TRACKS 
o iTRANSLATION TABLE ADDRESS 
1<MINII1<DDDI1<TSDI3 iDISK TYPE CODE 
35H iGAP LENGTH 

1024 BYTE SECTOR, DOUBLE-DENSITY, ONE-SIDED 

.WORD 

.BYTE 

.WORD 

.BYTE 

.BYTE 

.+DSTL iDISK SPEC TABLE LINK POINTER 
4 ;BLOCK SIZE 
(77-(8*(1<3»)/(1<4) ;NUMBER OF BLOCKS 
3 iNUMBER OF DIRECTORY BLOCKS 
3 iPHYSICAL SECTOR SIZE (2 A N*128) 
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0018' 0008 .WOID 8 PHYSICAL SECTORS PO TlACX 
001A' 0040 .WOID 11 PHYSICAL nUCKS PEll DISIe 
001C' 0000 .WORD a RESOVED TRACKS 
001 i' 0000 .WORD a TRANSLATION TABU ADDRESS 
0020' OS • BYTE t<DDDI3 DISIe TYPE CODE 
0021' 35 .BITE: 35& GU LENGTH -t 

• 102~ BITE SECTOI, DOUBLE-DENSITY, OlE-SIDED (MIBI) ,.. 
• , 
• • WOlD .+DSTL i DISIe SPEC TABU LINE POINTD , 
· .BYTE 3 iBLOCK SIZE , 
• • WOlD (40-(5'(1<3»)/(1<3) i BUMBER OF BLOCICs: , 
• .BYTE 2 j NUMBER OF DIRECTORY BLOCKS , 
· .BYTE 3 iPHYSICAL SECTOR SIZE (2~B.128) , 
· .WORD 5 j PHYSICAL SECTORS PEl TRAC~ , 
• • WORD 40 ; PHYSICAL. TRACKS PER DISIe , 
· .WORD a iRESERVEll TRACKS , 
· .WORD 0 iTRAHSLATION TABLE ADDRESS , 
· .BYTE 1<MIIIl1<DODI3 iDISIe TYPE CODE , 
• • BYTE 35H iGAP LENGTH , 
· , · 512 BYTE SECTOR, DOUBLE-DENSITY, TWO-SIDED , 

• WORD .+DSTL iDISIC SPEC TABLE LINK POINTER 
.SYTE 4 jBLOCK SIZE 
.WORD (11'(30'(1<2»)/(1<4) j NUMBER OF BLOCKS 
.BYTE' 4 iNUMBER OF DIRECTORY BLOCKS 
• BYTE' 2 jPHYSICAL SECTOR SIZE (2A N'128) , .WORD 30 jPHYSICAL SECTORS PER TRACK 

· • WORD 77 jPHYSICAL TRACKS PER DISK , 
• WORD 0 j RESERVED TRACKS 

· • WORD 0 jTRANSLATION TABLE ADDRESS , 
.BYTE 1<DDD11<TSDI2 jDISK TYPE CODE 
.BYTE 1BH JGAP LENGTH 

· , 512 BYTE SECTOR, DOUBLE-DENSITY, ONE-SIDED 

.WORD .+DSTL iDISK SPEC TABLE LINK POINTER 

.,SYTE 4 ;BLOCK SIZE 

.WORD (77'(15'(1<2»)/(1<4) i NUMBER OF BLOCKS 

.'sYTE 3 jNUMBER OF DIRECTORY BLOCKS 

.BYTE 2 i~HYSICAL SECTOR SIZE (2 A NI 128) 

.WORD 15 iPHYSICAL SECTORS PER TRACK 
• WORD 77 jPHYSICAL TRACKS PER DISK 
.WORD 0 i RESERVED TRACKS 
• WORD 0 iTRAHSLATION TABLE ADDRESS 
.,SYTE 1<00012 iDISK TYPE CODE 
.BYTE lBH iGAP LENGTH 

512 BYTE SECTOR, SINGLE-DENSITY, TWO-SIDED 

0022' 0033' .WORD .+DSTL jDISK SPEC TABLE LINK POINTER 
0024' 04 .BYTE 4 jBLOCK SIZE 
0025' 0134 .WORD (71 1 (16 1 (1<2»)/(1<4) iNUMBER OF BLOCKS 



PSA Macro Assembler (C12011-010a 1 Page 3 

DSICFMT' - TURBODOS OPElIA'rING. SYS.TDr DRIVE SPECIFI;CAnO» TABLES 
COPYRIGHT (C) 1981~ SOFTWARE 2000~ INC. 

0021' 03 
002!' 02. 
0029' 0010 
002B' 004D 
002])' 0000 
0021'r- 0000 
0031' 06-
0032.' 18 

· , ... , 
· , 0033 f 0044' 

0035' 04-
0036' 009A. 
0038' 02-
0039' 02 
003A' 0008 
003C' 0040 
003E' 0000 
0040' 0000 
0042' 02 
0043 ' 1B 

· , · , · , · , 
· , · , 

· , 

· , 

• .BYTE 3 ;NUMBER OF DIRECTORY BLOCKS 
• .BYTE' 2 jPHYSICAL SECTOR SIZE (2A N*12S) 
.WORD 16 iPHYSIC~ SECTORS PElI TlIACK 
.WORD 7i i PHYSICAL TRACKS PER DISIe 
.WORD 0 ; RESElIVED TlIACXS 
.WORD a iTRANSLATION TABL~ ADDRESS 
• .BYTE: 1<TSDI2 i DISK TYPE COD! 
• BITE 1BH jGAP LENGTH 

~12 BYTE SECTOR r SINGLE-DEBSITYr ONE-SIDED 

.WORD .+DSTL ; DISI( SPEC TABLE UBIC POIlTE! 
• .BYTE" 4- iBLOCK SIZE 
.WORD (11*(S-(1<2»)/(1<4) i NUMBER OF BLOCKS 
.BYTE 2 iNUMBER OF DIRECTORY BLOCKS 
.BYTE 2: ;PHYSIC~ SECTOR SIZE (aA N.12S) 
.WORD 8 iPHYSICAL. SECTORS. PER TRACIe 

.• WORD 11 iPHYSICAL TRACKS PER DISK 
.WORD 0 j RESERVED TRACKS 
.WORD 0 iTRANSLATION TABLE ADDRESS 
.BYTE 2 JDISK' TYPE CODE 
.BYTE. 1BH iGAP r..ENGTH 

256 BYTE SECTOR, DOUBLE-DENSITY, TWO-SIDED 

• WORD .+DSTL. JDISK SPEC TABLE r..INK POINTER 
.BTU 4 jBLOCX SHZ£! 
.WORD (17*( 52*( 1< 1») / ( 1(4)' i NUMBER OF" BLOCKS 
.BYTE 4 iNUKBER OF DIRECTORY BLOCKS 
• BYTE 1 jPHYSICAL SECTOR SIZE (2A N*12S) 
.WORD 52 iPHYSICAL SECTORS PER TRACK 
.WORD 77 iPHYSICAL TRACKS PER DISK 
.WORD 0 i RESERVED TRACKS 
• WORD 0 jTRANSLATION TABLE ADDRESS 
.BYTE 1<DDDI1<TSDI1 JDISK TYPE CODE 
.BYTE OEa jGAP r..ENGTH 

256 BITE SECTOR, DOUBLE-DENSITY, ONE-SIDED 

• WORD 
.BYTE 
• WORD 
• .BYTE 
.BYTE 
.WORD 
• WORD 
.WORD 
.WORD 
• .BYTE 
.BYTE 

.+DSTL. jDISK SPEC TULE r..INK POINTER 
4 iBLOCK SIZE 
(77*(26*(1<1»)/(1<4) iNUMBER OF BLOCKS 
2 iNUKBER OF. DIRECTORY BLOCKS 
1 iPHYSICAL SECTOR SIZE (2 A N*128) 
26 iPHYSICAL SECTORS PER TRACK 
77 jPHYSICAL TRACKS PER DISK 
o iRESERVED TRACKS 
o jTRANSLATION TUr..E ADDRESS 
1<DDDI1 JDISK TYPE CODE 
OEa iGAP r..ENGTH 

256 BYTE SECTOR, SINGLE-DENSITY, TWO-SIDED 

• WORD .... DSTL j DIS·K SPEC TULE LINK POINTER 
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· t 

· ~ • , 
• , 
· • • , 
• • • • · t 
• , 
• • · , · , 
0-, 
• , 
• , 
• , 
· , • , 
• t 
• , 
· , · , 
· , 
· , 

· , 
· , · , • , 

· , 

• BITE 4 jBLOCIe SIZE 
.WORD (11*(30*(1<1»)/(1<4) iNUMBER OF BLOCD 
• BITE 3 ;NUHBER OF DIRECTORY BLOCKS 
.BYT! 1 iPHYSICAL SECTOR SIZE (2·N*128) 
.WORD 30 jPHYSICAL SECTORS PER TRACIe 
.WORD 11 i PHYSICAL TRACKS PER DISIC 
.WORD 0 jR!SERVED TRACKS 
.WORD 0 iTRAHSLATION TABLE ADDRESS 
.BYTE 1<TSDI1 JDISIC TYPE CODE 
.BnE om iGAP LEBGTH 

256 BYTE SECTOR, SINGLE-DENSITY, ONE-SIDED 

.WORD .+DSTL ;DISIC SPEC TABLE LINK POINTEI. 

.BYTE 4 jBLOCK SIZE 

.WORD (11*(15-(1<1»)/(1<4) ;NUMBEI OF BLOCES 

.BYTE 2 ; NUMSER OF DIRECTORY BLOCKS 

.Bn! 1 jPHYSICAL SECTOR SIZE (2A N*128) 

.WORD 15 jPHYSICAL SECTORS PER TRACIe 

.WORD 11 jPHYSICAL TRACKS PER DISK 

.WORD 0 JRESERVED TRACKS 

.WORD 0 ;TRANS~ATION TABLE ADDRESS 

.BYTt 1 jDISK TYPE CODE 

.BYTE om jGAP LENGTH 

128 BYTE SECTOR, SINGLE-DENSITY, TWO-SIDED (OLD) 

• WORD 
.BYTE 
.WORD 
.BYTE 
.BYTE . 
.WORD 
• WORD 
.WORD 
• WORD 
.BrTE 
.BYTE 

.+DSTL jDISK SPEC TABLE LINK POINTER 
4 iBLOCK SIZE 
(16*(52*(1<0»)/(1<4) jNUMBER OF BLOCKS 
2 jNUHBER OF DIRECTORY BLOCKS 
o iPHYSICAL SECTOR SIZE (2~N*128) 
52 jPHYSICAL SECTORS PER TRACK 
11 jPHYSICAL TRACKS PER DISK 
1 iRESERV!D TRACKS 
o iTRANSLATION TABLE ADDRESS 
1<TSD JDISK TYPE CODE 
1 iGAP LENGTH 

128 BYTE SECTOR, SINGLE-DENSITY, TWO-SIDED 

• WORD 
.BYTE 
.WORD 
.BYTE 
.BYTE 
.WORD 
.WORD 
.WORD 
• WORD 
.BYTE 
.BYTE 

.+DSTL JDISK SPEC TABLE LINK POINTER 
4 iBLOCK SIZE 
(77*(52*(1<0»)/(1<4) jNUMBER OF BLOCKS 
2 iNUMBER OF DIRECTORY BLOCKS 
o iPHYSICAL SECTOR SIZE (2 A N*128) 
52 jPHYSICAL SECTORS PER TRACK 
71 jPHYSICAL TRACKS PER DISK 
o JRESERVED TRACKS 
o iTRANSLATION TABLE ADDRESS 
1<TSD jDISK TYPE CODE 
7 iGA? LENGTH 

128 BYTE SECTOR, SINGLE-DENSITY, ONE-SIDED 
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" t-" 

0044' 0000 DSTA:. .WORJ) ~ j DISIC SPEC TASL!: UNK POINTEll 
00461'" 03 DSTS: .BYTE 3 jBLOCK SIZE 
0041 t 00F3 .WORD (15-(26-(1<0»)/(1<3) PlUMBER OF BLaca 
0049 t 02 .BIT~ 2 i NUMBER OF DIRECTORY BLOCKS 
004A' 00 .BITE 0 iPHYSICAL SECTOR SIZE (Z-N-128) 
0048" 001A .WORll 26 iPHYSICAL SECTORS PER TRACE 
004Dt 004D .WORD 17 jPHYSICAL TRACKS PER DISK 
004F' 0002 .WORJl. 2 jRESERVEll TRACKS 

" , 
OOOS XL'l"BL =: .-DS'l"B iTRAlISLATION TASLE ADDRESS OFFSET" 

005"1 ' 005"5 ' • WORD TRTBL. ;TRANSLATIOli TABLE ADDRESS 
" , 

OOOF DTCO :.: .-OSTA. iDISK TYPE CODE OFFSET 
OOOD TYPeOD _. .-DS'l"B ; DISIC TYPE CODE OFFSET -. .. , 
0053 ' 00 .BYTE. 0 ; DISK TYPE CODE 

" , 
OOOE GULD -" .-OST! j GAP LENGTH OFFSET -. 
0054' or .BYTE 1 jGAP LOGTH 

• , 
0011 DSn. = .-DSTA jDISK SPEC TABLE LENGTH 

· , ; SINGLE-DEHSITT/SIHGL.E-SIDED SECTOR TRANSLATION TABLE 
" , 

0,6,12,18,24,4,10,16,22 0055' 00060C121804 TiTBL: • BYTE 
005E' 0208011401 ar .BYTE 2,8,14,20,1,1,13,19,25 
0061 f 050B11110309 .BYTE 5,11,11,23,3,9,15,21 

· , 
• END 
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0010 

0016 
0011 
0018 
0019 

0001 

00B6 

0000" 

0000" 00 

0000' 

0000' 002.1 

0002' 
0004' 
0007 ' 
000.1' 
OOOD' 
OOOF' 
0011' 
0014' 
0015' 
0017 ' 
0018' 
001A' 
0010' 
001F' 
0022' 
0024' 
0027 ' 

0028 

002.1' 
002E' 
0031 ' 

3EC3 
32 0008 
21 002.1' 
22 0009 
3EB6 
0317 
21 0000:04 
1D 
0316 
1C 
0316 
21 0000:05 
caCE 
3A 0000:05 
0318 
21 0002' 
C3 0000:06 

E:D7 3 0000: 01 
31 0000:08 
F5 

· , ; COP!!IGa~ ee) 1981 BY SOFTWARE 2000, INC • .. , 
; AUTHORS: RONALD E' .. RAIKES 
; MI~ D. SUSCH 
· ,.. 
~ VElSI08: 09/08/81 
• • .InUT RTC442 iMODUU: Il) 
· • 
.IlISD~ DREQUATE jDRIVEIl SYMBOLIC EQUIVALEBCES 

iSDllLI PARALLEL I/O PORT' BASE 
· , IOBAS! =- 10a 
· , 'rIMa 
TmCTL. 
SIBT! 
T2llES 

: IOBASE+o6H 
=- IOBASE+01H 
=- IOBASE+O 8H 
:. IOBASE+09H 

iTIMER 2 DATA REGISTE~ 
iTIMD CONTROL REGISTER 
jSERIAL INTERRUPT ENABLE REGISTER 
JTIMER 2 INTERIUPT RESET 

· , RTC!lIA. = 1 
· , T2CMD :. OB68 
· , 

.LOC 
· , 

j REAL. TIME CLOCK ENABLE SIT 

i TIMER 2 COMMAHD 

.DATA.' jLOCATE IN DATA AREA 

TICCNT: .BTTE 0 jTICK COUNTER 

.LOC .PROG.' j~OCATE IN PROGRAM AREA 

.WORD NITLEN+2 jINITIALIZATION CODE ~ENGTH 
· , RTCN!.T: : MYI 

STA 
L.II 
SHLD 
MYI 
OUT 
L.II 
MOV 
OUT 
MOV 
OUT 
~XI 
SET 
~DA 
OUT 
~XI 
JMP 

· , 

A,JMP JINIT RTC INTERRUPT VECTOR ADDR 
1*8 
H,RTCISR 
(1*8).1 
A,T2CMD jGET TIMER 2 COMMAND 
TIMCTL jSELECT TIMER 2 
B,RTCeNT' jGET RTC COUNTER VALUE 
A,L jGET ~sa OF TIMER VALUE 
TIMa jOUTPUT IT TO TIMER 2 DATA REGISTER 
A,B jGET MSa OF TIMER VALUE 
TIM2 jOUTPUT IT TO TIMER 2 DATA REGISTER 
H,IBTMSK' jGET INTERRUPT MASK 
1,M JSET RTC INTERRUPT E:NABLE BIT 
INTKSK jGET INTERRUPT MASK 
SINTE jENAB~E RTC INTERRUPT MASK 
H,RTCNIT JGET INITIALIZATION CODE ADDRESS 
DEALaC' JOE-ALLOCATE INITIA~IZATIaN CODE 

HITLEN = .-RTCNIT jINITIALIZATION CODE ~ENGTH 
· , RTCISR: SSPD 

~XI 
PUSH 

INTSPI jSAVE STACK POINTER 
SP,INTSTK' iSET UP .lUX STACK POINTER 
PSW ;SAVE REGISTERS 
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0032" 
0033' 
0034-r 

0035 r 

0037 t 

003A' 
003B' 
003C' 
003F" 
004Q' 
0042' 
0044' 
0041"' 
004Af 
004B' 
004C' 
0040' 
004E' 
0052' 

CS 
05 
is 
0319 
21 0000"" 
34-
1£ . 
01 0000:09 
B9 
3805 
3600 
cn OOOO:OA. 
Cl). OOOO:OB 
E1 
01 
C1 
F1 
EIl1B 0000: or 
C3 0000: OC 

PUSH 
PUSH 
PUSR 
OU'r 
I.ll 
INR 
MaV 
t.n 
CMP 
JRC 
MYI 
CALL 

•• .NSEC:. CALL 
POP 
POP 
POP 
POP 
LSPD 
JMP . , 

.un 

B 
o 
g 
T2RES jRESET RTC INTERRUPT 
H,.TICCN'r iGET'TICK COUNTER 
M JINCREMENT' TICK COUNTER 
A,M' iGET' TICK COUNT 
B, TICSECI iGET HUMBER OF TICKS PER SECOND 
C ;SECONDS COUNT REACHED? 
•• .NSEC iIT NOT, CONTINUE 
M, a j ELSE, RESET TICK COUNTE! 
RTCSECI iSERVIC£ REAI.. TIME CLOCK MANAGER 
CLYTIC' ;SERVIC~ DISPATCHER DELAY MANAGER 
H iRESTOI£ REGISTERS 
o 
B 
PSW 
INTSP# ;R£3TOIE STACIC POINTER 
ISHII!# jCONTINUE 



PSA Macro A~~embler (C12011-0102 1 Pale 1 

1PD40t - TURBODOS OPERAtING SYStEM BOO~ PROR DRIVEl FOR IMS"401 
~pnIGBT (C) 1981, SOF'rWAR& 2000,. DlC. 

0080 
0040 

008, 
0083 
0088 
008A 
008C 
008£ 
008Y 

0042 
0000 
0040 
0080 

0003 
0004 
0007 
0008 
OOOA 
ooor 
0085 
0086 

0000 
0007 

0006 

0004 
0005 
0006 
0007 

OOCO 
OOAO 

OODO 
aOFO 

0024 

· , ; COPYllIGBT (C) 1981 p SOFTWARE 2000, DlC. 
· , ;. AUtHORS: ROBALll i. R.lIICES 
; MICHAEL D. BUSCH 
· , ; fElSIO!: 01/21/81 .. , 
.IDU't BPD401 
· ,. 
.. .INSD': EQUATE 
· , 
RAJt =: !BUY 
lUHLU. = 64 
· , CH1DMI. 
CH1~c" 
DHACTL 
DSICSEL 
DSlCctL 
FOC3T' 
FDCDAt 
· , CH1ENA 
OHAVry 
DMARD 
DMAWR 
· , 
FOCS" 
FDCSDS 
FDCRCL 
FDesIS 
FDCRID 
FDCSK 
FDCWR 
FDCRD 
· , 

~ 82H 
:: 83H 
:: 88H 
::8AH 
:: 8CH 
z8ER 
~ 8FB 

~ 42H 
= OOH = 40H = 80H 

= 03H = 04H = 078 
= 08H 
=OAH 
= am 
= 8SH 
= 86H 

OSKENI = a 
OSKDLC = 7 
· , 
FDCMFM = 6 
· , FDCBST = 4 
FDCSE = 5 
FDCOUT = 6 
FDCRDY = 7 
· , 
SRt5 = (16-4)<4 
SRT8S = (16-6)<4 

SRT8R = (16-3)<4 
SRT8P = (16-1)<4 
· , 
HLT = 18*2 

iHODULS II) 

JO/S Sl'MBOLIC EQUIVALUCES 

;WORKING STORAGE ADDRESS 
; WORaNG STORAGE LUGTH 

; CHAlIBEL 1 DMA. REGIStD (FDC) 
j CHABNEL 1 TERMIllAL COUNT (FDC) 
;DMA. COMIWID AND STATUS REGISTERS 
; DISK SELECT PORT 
jSTATUS AND DlT MASK (BOARD) 
;DISK CONTROLLER STATUS (uPD-76S) 
jDISIC CONTROLLER DATA (uPD-16S) 

JDMA CHANNEL 1 ENABLE COMMAND 
JDMA VERIFY COMMAND 
iDMA READ COMMAND 
JDK! WRITE COMMABD 

jFDC SPECIFY COMMAND " 
iFDC SENSE DRIVE STATUS COMMABD 
jFDC RECALIBRATE COMMAND 
iFDC SENSE INTERRUPT STATUS COMMAND 
jFDC READ ID COMMAND 
jFDC SEEIC COMMAND 
jFDC WRITE COMMAND 
jFDC READ COMMAND 

JDISK CONTROLLER ENABLE INTERRUPTS 
JDISK CONtROLLER DELAY COMPLEtE 

;FDC DOUBLE-DENSITY BIt 

iFDC BUSY STATUS 
iFDC SEEK END 
jFDC OUTPUT MODE 
jFDC READY FOR DATA 

is INCH FDD STEP RATE (4 MS-MINI) 
;8 INCH FDD STEP RATE (6 MS-SHUGART: 

i8 INCH FDD STEP RATE (3 MS-REMEX) 
i8 INCH FDD STEP RATE (1 MS-PERSCI) 

iFDD HEAD LOAD TIME (36 MS) 
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OOOt HUT :: 1 iFDD HEAD UNLOAD TIME (16 MS) 
• , 

OOO! STONR: =3. iSTATUS REGISTER a NOT RUDY' 
0004 STOE~ =4- ;STATUS REGISTER a EQUIP caEC~ 
0005 STOS£ = 5 iSTATUS' REGISTER 0 SEn END. 

· , 0000 ST1MA. :-0 iSTATUS REGISTER 1 MISSING ADDR MJC 
0001 ST1HW :. 1 iSTATUS REGISTER 1 NOT WRITABLE. 
0002 STtS!)' = 2 iSTATUS REGISTER 1 NO DATA 
0004- ST10R. =4- ;STATUS REGISTER 1 OVER RUN 
0005 ST1D£ =- 5 i STATUS REGISTER 1 DATA. ERROR 

· , 0003 ST3TS- = 3 ; STATUS, REGISTER 3 nlO-SIDE]} 
0004- ST3TQ = 4- ; STATUS· REGISTER 3 TRACIe a 
0005 ST3RDY' :; 5 iSTATUS REGISTER 3 READY 
0006.- ST3WP' :: 6 iSTATUS REGISTER 3 WRITE PROTECTED 

· , 0002 !SO =2 iTWG-SIDED DISIC BIT (TYPE CODE) 
0003 DOD = 3 ; DOUBLE DENSITY DISK BIT (TYPE' CODE; 

.. , 
000~. MAXTR!: :: 1Q iM.U TRY' COUNT 

· , OOCO .LOC RAM+RAMLEN iLOCATE IN WORKING STORAG£ AR~ 
· , OOCO IODSIC:. .BLK! 1 iDISIe NUMBER 

00C1 IOTRIC: • .BLKW 1 iTRACK NUMBER 
00C3 IOSEC: • .BLKW 1 iSECTOR NUMBER 
OOCS IODMA: • .BLICW 1 ; DMA ADDRESS 
ooq ST3REG: .BLlCB 1 i STATUS REGISTU 3 
ooca TR!CNT: • .BLlCB 1 iTR! COUNT 

· , 
00C9 DSICNFO: iDISK TYPE INFORMATION 
OOcg BUSIZ: .,BLK! 1 ;!LOCK SIZE 
OOCA NMBLKS: .BLKW 1 i NUMBER OF BLOCKS 
OOCC NMBDIR: .BLKB 1 iNUMBER OF DIRECTORY BLOCKS 
OOCD SECSIZ: .BLlCB 1 iPHYSICAL SECTOR SIZE (2 A N-128) 
OOCE SECTRIC: .,BLKW 1 iPHYSICAL SECTORS PER TRACIe 
OODO nUCDSK: • .BLKW 1 iPHYSICAL TRACKS PER DISK 
00D2 RESTRIC: .,BLKW 1 iNUMBER OF RESERVED TRACKS 
00D4 XL'l'BL: .BLKW 1 ;TRANSLATION TABLE ADDRESS 
00D6 TYPCOD: .,BLK! 1 i DISK TYPE CODE 
00D1 GAPLEN: .BLK! 1 iGAP LENGTH 
OOOF DNFOL = .-OSKNFO iDISK INFO LENGTH 

0000' .LOC .PROG.# iLOCATE IN PROGRAM AREA 
· , 

0000' 3E03 INIT: : MVI A,FDCSFY ;GET FDC SPECIFY COMMAND 
0002' CD 01B3' CALI. DATOUT iOUTPUT FDC SPECIFY COMMAND 
0005' 3EA1 MYI A,SRTaSIHUT ;OET STEP RATE/HEAD UNLD TIMF 
0001' CD 01B3' CALI. DATOUT ;OUTPUT STEP RATE/HEAD UNLD TIME 
OOOA' 3E24 MVI A,HLT ;GET HEAD LOAD TIME/NON-OMA BIT 
OOOC' CD 01B3' CALI. DArOUT ;OUTPUT HEAD LOAD TIME/NON-OMA BIT 
OOOF' 21 0100 LXI H,TPA ;GET LOAD BASE ADDRESS 



PSA Mac~o Assembler [C12011-0102 1 Pal. 3 

~PD~01 - TURBODOS OPERATING SYSTEM SOOT PROM DRIVER FOR IMS ·401 
JPYRIGHT (C) 1981, SOFTWARE 2000, INC. 

0012' 

0013' 
0015' 
0011 ' 
001A' 
001B' 
0010' 
001ET 
0020' 
0021' 
0023' 
0024' 
0026' 
0029' 
002,B' 
002C' 
002E' 
0030' 
0033' 
0036' 
0039' 
003C' 
003E' 
0040 ' 
00~3' 
0046 ' 
0048' 
004.1' 
004D' 
004F' 
0051' 
0053 ' 
0055' 
0058' 
005A' 
005C' 
005F' 
0061' 
0063' 
0064' 
0065' 
0068' 
0069 r 
006C' 
006D' 
OOlS E' 
006F' 
0071 ' 
0072' 
0073' 
0074 t 

0075 ' 
0076' 

C9 

FE04-
3061 
32 OOCO 
~F 
DB8C 
OF 
E603 
B9 
2803 
19 
038.1 
01 0014 
10FE" 
00 
20FB . 
3EO~ 
CD 01S3' 
3A OOCO 
CD 01B3 r 
CD 01A1' 
CB6F 
2838 
32 ooer 
CD 0165' 
2030 
OEOO 
21 00C7 
CB5E 
2802 
CBD1 
3EOA 
CD 0089' 
2809 
3E4A 
CD 0089' 
2017 
CBD9 
B1 
4F 
11 0000:04 
79 
21 0000:05 
19 
aE 
EB 
2809 
5E 
23 
56 
7A 
a3 
20FO 

RET 
· , SELEC'1'::CP! 

JRBe 
STA 
MOV 
IN 
RRC 
AlII 
CMP 
JRZ 
MOV 
OUT 

• .DS: LXI 
•• DLr: DJNZ 

OCR 
JRBZ 
MVI 
CAL.L. 
LDA 
CALL 
CALL 
aIT 
JRZ 
STA 
CALL. 
JRBZ 
MVI 
LXI 
aIT 
JRZ 
SET 

• .OSD: MVI 
CALL 
JRZ 
MVI 
CALL 
JRBZ 
SET 

•• TPC: ORA 
MOV 
LXI 

• .SL: MOV 
LXI 
DAD 
CMP 
XCHG 
JRZ 
MOV 
INX 
MOV 
MOV 
ORA 
JRNZ 

~ 
•• HI 
IODSIC 
C,A 
DSICCTL 

3 
C 
•• DS 
A,C 
DSKSEL 
B,20 
•• DLI 
C 
•• DLI 

JDONE 

j TEST FOR VALID DRIVE 
JIF INVALID DRIVE, CONTINUE 
JELSE, SET DISK NUMBEa 
jDISK NUMBER TO C-REG 
;GET DISK CONTIOLLER STATUS 
j EXTRACT SELECTED DRIVE 

j DRIVE ALREADY SELECTED? 
iIF SO, COHTIlIUE 
; ELSE, GET DISK NUMBU . 
; SELECT DISK NUMBER 
;DELAY 10 MILLISECONDS 

A,FDCSDS jGET:DC SDSE DRIVE STATUS. CM]) 
DATOUT jOUTPUT COMMASD TO :DC 
IODSK JGE! DISK NUMBER 
DATOUT ;OUTPUT IT TO :DC 
DATAIN JGET STATUS REGISTER 3 
ST3RDY,A JDRIVE READY? 
•• NR JIF NOT READY, CONTINUE 
ST3REG joELSE, SAVE STATUS REGISTER 3 
RECAL jRECALIBRATE DRIVE 
•• HR JIF ERRORS, CONTINUE 
C,O jELSE, GET INITIAL-TYPE VALUE 
H,ST3REG JGET STATUS REGISTER 3 
ST3TS,M JONE-SIDED DISK? 
•• OSD JYES 
TSD, C JSET TWO-SIDED DISK BIT 
A,FDCRID JGET FOC READ ID COMMABD (SO) 
•• RID ;ATTEMPT TO READ SINGLE-DENSITY 
•• TPC JIF SINGLE-DENSITY, DONE 
A,FDCRID11(FDCMFM JGET READ ID CMD (DD) 
•• RID jATTEMPT TO READ DOUBLE-DENSITY 
•• NR JIF NOT DOUBLE-DEBSITY, DONE 
DDD,C JSET DOUBLE-DENSITY DISK BIT 
C JADD SECTOR SIZE TO TYPE CODE 
C,A JSAVE TYPE CODE IN C-REG 
D,DSTBLS' JGET OST BASE ADDRESS 
A,C JGET DISK TYPE CODE 
H,DTCO' jGET OFFSET TO DISK TYPE CODE 
o jCALC DISK T!PE CODE ADDRESS 
M JDST FOUND? 

•• DSTF 
E,M 
H 
D,M 
A,D 
E 
•• SL 

JDST ADDRESS TO HL-REG 
JIF DST FOUND, CONTINUE 
jEtS!, GET NEXT OST ADDRESS 

jEND OF LIST? 
;IF NOT, CONTINUE 
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0078' AF •• NR: XRA A ;SET RETURB CODE=O 
0019' C9 RET JDON£ 
001A' 23 ... DSTF:: INX If . j ADV AllCE PAS'!" LINIe POiliTER 
001B' 23 INX If 
001C" E5 PUSH If ; SAVE DST ADDRESS 
001D' 1 t 00C9 LXI D,DSKNFO jGET DISK INFO WORK: AREA. 
0080' 01 OOOF LXI B,.DNFOI. iGET DISK INFO LDIGTH 
0083' EDBO LOn i COpy DST INTO WORK AlU 
0085' E1 POP H j RESTORE DST ADDRESS 
0086' 3EFF MYI A,OFFS JSET RETURN CODE=OFFH 
0088' C9 Rn JDONE 
0089 ' C5 •• UD: PUSH B JSAVE Be-REG 
008A' CD 01B3' CALL DATOUT jOUTPUT COMMAND TO FDC 
0080' 3A OOCO LOA IODSIC jGET DISK NUMBER 
0090' CD 01B3' CALL. DATOUT jOUTPU'!" IT TO FDC 
0093' CD 0110' CALL. W'l'IBT jWAIT FOR INTERRUPT 
0096 ' 18 . HOV A,B j RETURN SECTOR SIZE 
0097' C1 POP a j RESTORE ae-REG 
0098' C9 RET iDONE . , 
0099' ED43 00C1 READ: : SBCD IOTRK JSAVE TRACK NUMBER 
009D' ED53 00C3 SDED IOSEC j SAVE SECTOR NUMBER 
00A1 ' 22 OOCS SHLD IODMA jSAVE DMA ADDRESS 
00A4' 21 ooca LXI H,TRYCR!'" jGET TRY COUNT 
00A1' 360A MYl H,HAXT!Y jINITIALIZE TRY COUNT 
00A9' CD 0152' •• RR: CALL. SEEK jSEEK TO REQUESTED TRACK 
OOAC' C2 0143' JNZ •• ERR iIF ERRORS, CONTINUE 
OOAF' AE' XRA A 
OOBO' D388 OUT DMACTL JRESET DHA CONTROLLER 
00B2' 21 0080 LXI 8,128 jGET SECTOR SIZE=O SECTOR LEMGTH 
00B5 ' 3A OOCD LOA SECSIZ JGET PHYSICAL SECTOR SIZE 
00a8' E!T ORA A jPHYSICAL SECTOR SIZE=01 
00B9 ' 2804 JRZ • .N01 JIF SO, CONTINUE 
OOBB' 29 •• SL: DAD H jEtsE, SHIFT HL-REG LEFT 
OOBC' 3D OCR A jSECTOR SIZE TIMES 
OOBD' 20FC JRNZ • .SL 
OOBF' 2B •• NO 1 : DCI H ;COUNT -1 FOR 8257 
OOCO' 70 HOV A,L JGET LSB OF TERMINAL COUNT 
OOC1' D383 OUT CH1TC jOUTPUT LSB OF TERMINAL COUNT 
OOC3' 7C HOV A,a JGET HSB OF TERMINAL COUNT 
OOC4' F640 ORI OHARD j ADD OMA READ COMMAND 
OOCS' 0383 OUT CH1TC jOUTPUT Hsa OF TERMINAL COUNT 
OOC8 r 2A OOCS LHLD IODMA ; GET OMA ADDRESS 
ooca' 70 MOV A,L ;GET LSB OF OM! ADDRESS 
OOCC' 0382 OUT CH10MA JOUTPUT Lsa OF OMA ADDRESS 
OOCE' 7C MOV A,a JGET Msa OF OMA ADDRESS 
OOCF' 0382 OUT CH10MA jOUTPUT MSB OF OMA ADDRESS 
0001' 3E42 MVI A,CH1ENA JGET CHANNEL 1 ENABLE COMMAND 
0003' 0388 OUT OMACTL jENABLE OMA CONTROLLER 
0005' 3E86 MVI A,FDCIO JGET FOC READ COMMAND 
0007 ' 21 0006 LXI H,T"fPCOD jGET DISK TYPE CODE 
OOOA' CB5E BIT DDD,M ;SINGLE DENSITY DISK? 
OOOC' 2802 JRZ • .SD JIF SO, CONTINUE 
OOOE' CBF7 SET FOCMFM, A JELSE, SET FOC MFM BIT 
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OOEO' CD 0183' •• SD:. CALL DATOUT ;OUTPUT FDC READ COMMAllD 
0013' 3Ar OOCl LDA. IOSEC JGET SECTOl NUMBEI 
00E6' SF MOV E,A.. ;SEC'!OR NUMBER TO i-REG 
OOEr' 2A.. 0004- LHIJl XLTBI. jGr! TRANSLATION TABLE ADDRESS 
OOU' TC MOV ApH 
00£1' as OU Ia jSECTOR TR,ABSLATION REQUIR£D? 
OOEC' 2804- JRZ •• NI JIF NOT, CONTINUE 
OOE!' 1600 MVr 0,0 ; ELSE, MAXE S ECTOR DOUBLE LOGTH 
OOFO' 19 DAD I), jIJDEX INTO TlABSLATION TABLE 
00F1 ' 5£ MOV E,M jGE'r TlANSLATED SECTOR NUMBER 
00F2' 1C •• III: INR E ; CONVERT SECTOR TO BASE 1 
00F3' 3A. OOCE LOA. SECTRIC ;GlT NUMBER OF SECTORS/TRACK 
00F6' 21 00D6 LXI H, TYPCOD ;GET DISIC TYPE CODE ADDRESS 
00F9' CB56 BI'!' TSD,M ; TWO SIDED DISK? 
OOFS' 2S02 JRZ ... SSD ;IF HOT, CORTINUE 
OOF1)' CB3F" . SRLI. A ;ELSE, CALC NUMBER OF SECTORS/SIDE 
OOFF' 51 •• SSD: MOV D,A jSAVE NUMBER OF" SECTORS/SIDE 
0100' 0600 MYI B,O ; PRESET FOR FRORT SIDE 
0102' aa CMP E ·FRORT SIDE OF DISK? 
0103' 3004- JRBC •• FS1 IF SO, CONTIllUE 
0105' 7B MOV A,E £LSE, GET SECTOR NUMBER 
0106' 92 SUB D SUBTRACT ORE SIDES WORTH 
0107 • SF MOV E,A SECTOR NUMBER TO C-REG 
0108' 04 INR S SET HEAD NUMBER: 1 
0109 ' 3A OOCO •• rS1: LOA IODSK GET DISK NUMBER 
010C' 04 INR S 
010D' 05 DCR B iHEAO=O? 
010E' 2S02 JRZ •• rS2 ;IT SO, CONTIllUE 
0110' csor SET 2,A jELSE, SET HEAD SIT 
0112' CD 01S3' •• :S2: CALL DATOUT jOUTPUT UNIT NUMBER 
0115' 3A 00C1 LDA IOntIe JGET TRACK NUMBER 
011S' CD 01S3' CALL DATOUT ;OUTPUT TRACK NUMBER 
011S' 78 HOV A,S ;GET HEAD NUMBER 
011C' CD 01B3' CALL DATOUT iOUTPUT HEAD NUMBER 
011:' 7B MOV A,E JGET SECTOR NUMBER 
0120' CD 01B3' CALL DATOUT iOUTPUT SECTOR NUMBER 
0123 t 3A OOCD LOA SECSIZ iGET SECTOR SIZE 
0126 t F5 PUSH PSW JSAVE SECTOR SIZE 
0127 ' CD 01S3' CALL DATOUT jOUTPUT SECTOR SIZE 
012A' 7A MOV A,D iGET EOT 
0125' CD 01S3' CALL DATOUT iOUTPUT EOT 
012E' 3A 00D7 LDA GAPLEN JGET GAP LENGTH 
0131 ' CD 01S3' CALL OATOUT iOUTPUT GAP LENGTH 
0134' F1 POP PSW JRESTORE SECTOR SIZE 
0135' F17 ORA A ;SECTOR SIZE=O? 
0136' 3E80 MVI A,12e j PRESET OTL= 128 
0138' 2802 JRZ •• NO jIF SECTOR SIZE=O~ CONTINUE 
013A' 3EFF MVI A,OFFH jELSE, OTL.:OFFH 
013C' CD 01S3' •• NO: CALL DArOUT jOUTPUT OTL 
013F' CD 0170' CALL WT1NT jWAIT FOR INTERRUPT 
0142' C8 RZ jIr NO ERRORS, DONE 
0143' CD 0165' •• ERR: CALL RECAL jRECALIBRATE DRIVE 
0146 ' 2007 JRNZ •• x jIF ERRORS, CONTINUE 
0148' 21 ooca LXI H,TRYCNT jEtSE, GET TRY COUNT 
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0148' 3S OCR M' iDECR!MUT TRY COUNT' 
01lJC' C2 OOAi' JNZ •• IR ;IF COUNT NOT EIS, TRY AGAIN' 
014F' 3!FF •• X: MVr A,OFFH i ELSE~ SET RETURN CODE:OFFH 
0151" ~ Itt JDONE · , 0152 t 3EQF S£EIC: MV:t A,FDCSK jSET FDC SEn COMMAND 
0154' CD 0183" CAU. DATOUT jOUTPUT FOC SEEK COMMAND 
0151 ' 3A. OOCO IJ)A. IODSK JGET DISK NUMBEI 
015A" CD 0181'- CALL DATOUT ;OUTPUT DIsr NUMBER 
Ot5D' 3A oae1 IJ)A IOTRK JGET TRACK NUMBEI 
0160' CD 0183' CALL DATOUT jOUTPUT TRACK NUMBER 
0163' 180R JMPR WTINT jWAIT FOR INTERRUPT 

• , 
0165' 3 EO; RECAL:. Mvr A,FDCRCL. jSET' FOC RECALIBRATE COMMABD 
0161' CD 0183' CALL. DATOUT j OUTPUT FOC RECALIBRATE COMMAND 
016.1' 3A OOCQ IJ)A IODSK jGET DISK NUMBER 
0160' CD 0183' CALL. DATOUT" ; OUTPUT DISK. NUMBER 

· DS8C 
, 

0170 ' WTIlI'r: IN DSKCTL JGE! DISK CONTROLL!! STATUS 
0112' OF RRC JTEST FOR FOC INTERRUPT 
0173 ' 30FB JRNe WTINT iIF NO INTERRUPT, WAIT" 
0175 ' DBBE •• RQML: IN FOCST JGE! mc STATUS 
0177' 07 RLC jFDC READY TO COMMUMICATE? 
0178 ' 30FB JRNC • .IQML jIF NOT, WAIT 
017 A' 07 RLC JTEST FDC DIRECTION 
01TB' 3818 JRC • .IW jIF mc OUTPUT AVAILABLE, PROCESS 
017D' 3E08 MYI A,FDCSIS JGET SENSE INTERRUPT STATUS CMD 
017F' D3BF OUT mCDA'! ;OUTPUT BYTE TO FDC DATA REGISTER 
0181' CD 01.11' CALI.. DATAIN JGET STATUS REGISTER a 
018lJ' lJF MOV C,A jSAVE IT IN C-REG 
0185' E6CO ANI OCOH jEITRACT COMPLETION STATUS 
0187 ' FE80 CPI 80H jINTERRUPT STACK EMPTY? 
0189' 2818 JRZ •• x JIF SO, DONE 
018B' CD 01A7' CALL DATAIN JGE! PRESENT CYLINDER NUMBER 
018E' CB69 BIT STOSE, C iREAD! LINE CHANGE STATE? 
0190' 2813 JRZ •• RQHL JIF SO, IGNORE 
0192' 51 MOV DrC JGET STATUS REGISTER a IN D-REG 
0193' ,8EO JMPR •• RQML iFLUSH ANY REMAINING INTERRUPTS 
0195' CD 01.17' •• RW: CALL DATAIN JGE! STATUS REGISTER a 
0198' 57 MOV DrA JTO D-REG 
0199' 0606 MYI B,6 jB:LENGTH OF REMAINING RESULT PHASE 
019B' CD 01.17' • .RL: CALL DATAIN ;GE! RESULT BYTE FROM FDC 
019E' 10FB DJNZ • .RL ; READ ALL. SEVEN BYTES 
01.10' lJ7 MOV BrA JSAVE SECTOR SIZE IN B-REG 
01.11' 18D2 JMPR • .RQML iFLUSH ANY REMAINING INTERRUPTS 
01.13' 1A •• X: MOV ArD ;GET STATUS REGISTER 0 
01A4 r E6CO ANI ocoa jEITRACT COMPLETION STATUS 
01 A6' C9 RET JDONE 

· , 
01A7 ' DB8E DAl"AIN: IN FDCS! JGET FDC STATUS 
01 A9' 07 RLC ;l"ES! FDC FOR READY 
01AA' 30FB JRNC DATAIN iIF NOT READY, WAIl" 
01 AC' 07 RLC iTES! FDC DIRECTION 
01AD' D2 0000:06 JNC .BEG.# jIF WRONG DIRECTION, CONTINUE 
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01BO' DB8F III FDeDA'l" jGn FDC DA'l"A Brt£ 
0112' cg Rtt JDORE 

· , 
01B3 r 4F DA'tOUT:. MOV C,A JSAV£ OUTPUT BYTE 
01B4' DB8! •• IW: IX FDCST jGET FDC STATUS 
01B6 t 01 RLC ; rEST FDC FOR RUOY" 
0111" 30F8 JRRC •• RV iI!" NOT RUDY, WAIT 
01B9 t or RLC ; TEST FOC DIRECTION 
01SA' DA 0000:06 JC .BEG. I iIT WRORG DIRECTION, CONTINUE 
01BD' 79 HOV A.,C jRESTORE OUTPUT BUTE 
01BE' D38F OUT mCDAT ; OUTPUT BITE TO mc DATA REGISTEI 
01CO' C9 REr JDON£. 

· , 
01 C1 ' AF UEI: : XU A. 
01C2' 32 0080 STA !Bur j MAX! DEFAUL'l" BUFFER EMPTY 
01C5' C3 0100 JMP TPA. ; TIAlSFn ro 01 S LOADER 

• , 
.DD 
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