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An implementation of

system for the Sycor

System is described. Utilizing an 8080 microprocessor, this
system provides a virtual operating environment consisting
of a console device, eight floppy disk drives, and up to 32

virtual floppy disk images on a five megabyte movable=~head

disk. In adaition, a

incorporated into the system as a deaicateag device for any
one of up to four Cconcurrent userse. The operating system

supoorts utility precgrams including an editor, assembler,

and debugger which

development at the Naval

facilitate microcomputer program
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I. INTRODUCTION

A, BACKGROUND

In the summer of 1976 the Comouter Science Department at
the Naval Postgraduate School (NPS) acquired a Sycor Model
440 Clustered Terminal Processing System for use in the NPS
microcomputer laboratorye. The Sycor 440 utilizes an Intel
8080 LSL chip as the CPU of a special purpose microcomputer
system designed primarily for data entry applications. In
addition to the 8080 CPU, the JSycor system hardware
configuration includes a five megabyte movable=-head disk,
64K of random access memory (RAM), a cassette tape drive,
and four Sycor 4412 disolay terminals consisting of a
xeyboard and cathode ray tube (CRT) aisolay device. Other
system devices incluce 3 model 340 communications terminal,
a Centronix serial printer and an RS=232 asynchronous
communication interface. As part of the Model 440 System,
Sycor supplied a comprehensive package of system software.
Most of this software was agdesigned to support applications
in the data entry field which .comprised the Sycor 440's
primary market.

while the Sycor 440 made a significant aadition to the
hardware comolement of the NPS microcomputer laboratory, a
great deal of effort was needed to integrate the system into

the microcomputer laboratory to ensure that maximum benefit




would be derived from the new equipment. The first step 1in

the integration of the Sycor U440 hardware within the
microcomputer laboratory was undertaken as a thesis project
in the winter of 1977, Kenneth J. Brown and Daviag R,
Bullock deserve a great deal of credit for the conception
and the design of the Microcomputer Timeshared System (MTS).
Their thesis work is contained in Ref. 1. MTS was developed
as a virtual machine monitor (VMM) to support a user
operating system for microcomputer program develooment. An
in depth description of the system is given in Chapter III,
Because much of MTS hao not been debuggea and pecause it did
not support an operating system which would accommodgate
student use, thesis wcrk was continued in the spring of 1977

to ;ccomplish these tasks.

B. GOALS AND OUBJECTIVES

The primary goal of this thesis project was

implement§tion of an operating system on the Sycor 440

microcomputer system capable of supportinag program
development at the NPS microcomputer laboratory,
Realization of this goal required the debugging,

moaification, and amplification of the basic MTS proaram,
Since the amount of depougaging effort required to achieve the
primary objective of the thesis could not be accurately
getermined, several subgoals were established which woulc be
undertaken if adeauate time was available. These subgoals

included the intearation of the serial orinter, the cassette
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tape arive and the KS=232 compatible asynchronous

communication interface with the bhasic MTS program.

C. PROBLEM DEFINITION

Since an undetermined proportion of the work requireud to
accomplish the orimary goal of this thesis would be the
debugging of a major software project, it was decided to
improve upon the debugging tools available. At the outset,
the only tool available was the Sycor Model 340
Communications Terminal. This terminal was designea for an
earlier version of the Sycor 440 system and the scope of its
useful debugging commands was quite limited. Iherefore, the
development of the MTS Debuager Tool (MDT) was wundertaken.
Wwritten 1in a systems development language callea ML=R0,
written by L.R.B. Pedroso at NPS in 1975, this tool greatly
assisted 1in the accomplishment of the thesis goals. A
detailed description cf ML-80 is contained in Ref. 1l.

Once debugging of the basic MTS program was
accomplished, several test programs were written to check
the various MTS service calls? in particular, the disk and
terminal I1/0 functions.. Flawless operation of these
routines was reauired prior to implementing an operating
system with MTS., A detailed description of the steps
required for the imolementation of a user operatina system
on the Sycor 440 Clustered Terminal System is contained 1n

the later chapters.




II. SYCOR 440 HAROWARE DESCRIPTION

The Sycor 440 Clustered Terminal Processing System
located in the NPS microcomputer laboratory consists of a
Centronix serial orinter, four display terminals, the Sycor
model 3540 communications terminal, an R3S=232 asynchronous
communications interface, ana a desk=high control unit
containing a cassette drive. The 440 control unit contains
the system logic and memory, consisting of two Intel 8080
processor chips, 64K of random access memnry (RAM), driver
interfaces for all perioherals, a five megabyte mini=gisk
and the cassette tape drive.

Une of the two 8080's located in the d40 control  unit
serves as a controller for the five megabyte mini=disk. The
mini=disk, which is the primary auxiliary storage device for
the 440 system holds the system software including both the
Sycor and the MTS operating systems as well as the users'
files. The mini=disk is a single platter, movable heaa aisk
which is seagmented in 512 byte sectors. There are 800
tracks on the agisk with 13 sectors per track. Data transfer
oetween RAM and the mini=-disk is via direct memory access
(DMA) . lhe mini=disk controller communiéates with the host
8080 CPU through a 13 byte disk control block (DCR) located
at a fixed location in memory (11].

The other 8080 chip found in the 440 control unit serves

as the system CPU, The 8080 intruction set consists of 78

11




“r

sa L i i A e e S
A 25 LA 80 s R I 1 ame e

data transfer, arithmetic, logical, branch, stack, 1/0, and
machine control instructions (8]. A comprehensive set of
interrupts including timer, auxiiiary storage, and
peripheral device interrupts are provided by the Sycor 440,
Control information and data are exchanged between the 8080
CPU and the Sycor perioheral devices through the 1/U ports,
or latches, provided on the 8080 chip.

The Sycor 440 system supports synchronous and
asynchronous communication devices, up to eight display
terminals, serial and 1line orinters and card readers.,
Presently, the Sycor 440 system at NPS is configurea with
four 4412 aisolay terminals consisting of a keyboard and CRT
disolay screen. Fach terminal is capable of displaying an
eight line image of a 576 byte terminal buffer which s
located in RAM, Also included is a Centronix serial printer
which allows hara copy outout of files under both the Sycor
and the MTS operatinag systems. In addition to the mini-=
disk, auxiliary storace on the Sycor 440 is provided by a
cassette drive which is located in the control unit. This
darive provides a means for loading the Sycor system software
onto tne mini=diske. The current Sycor 440 systems
configuration also includes an RS=232 communications
interface which can, via telephone line, provide a data link
to both the PDP=11 minicomputer ana the school's IBM 360,
Finally, the Sycor 440 is equioped with a moael 340
communications terminal., This device can be utilized as a
hardware debugger ard it also provides a_soffware package

which includes orovisions for loading arnd dumping hex format

12
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program files between cassette tape and 440 RAM and for
translating hex format tapes into the Sycor relocatable
format. Tfhis last furction of the 340 terminal is important
since a mini-disk file must be in the relocatable format to
be properly loaded into RAM py the Sycor Loader,

The Sycor 440 system can support other peripherals
incluaing magnetic tace drives, floopy disk drives, and card
readers; however, these devices are not opresently included

in the Sycor hardware in the NPS microcomputer laboratory.

15




1II. MTS DESCRIPTION

A, BACKGROUND

M1S was developea in order to integrate the Sycor 440
system into the tutorial and development activities at WNPS.
Nhenever possible, MTS utilizes the Sycor file system to
avoid the duplication of system facilities. MTS provides a
man=machine interface at the display terminals which s
simple, flexible, and convenient, incorporating the best

features of interactive computer systems at NPS,

B. MTVS INTERNAL DESIGN FEATURES

MTIS was designed to provide a timeshared, wvirtual 8080
microcomputer environment for microcomputer system
development. As a timesharing system, MTS is characterized
by the following features:

(1) the use of swaprcing to implement multiprogramming

(2) the use of interrupt driven processor management based
on a round=robin scheduling algorithm

(3) the wuse of virtual fioopy disks as the orimary
auxiliary storage medium

(4) the sharing of a single dedicated I/0 device oy
multiole users [1].

A prief gescription of each of these features is given in

the remgincer Of this - CRAIENL isnmnnsern
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Swapping was chosen as the memory management technique
employed by MTS, Since the Sycor 440 goes not provide
adaress translation hardware, it was not possible to
implement the techmniaues of either paging or dynamic
partitioning of memory. Static partitioning of memory was
considered, but since the Sycor 440 provides no memory
protection in the form of bounds registers, one task
executing in memory could access another without detection.
Swapping provides physical as well as logical seperation of
user tasks. Each of up to four tasks has a mini=disk file
associated with it. At any time a task image may resige in
RAM or in its swap file on the mini=disk, but at no time can

two task images resige in memory simultaneously; thus, task

integrity is maintained. An undesirable effect of this
design is that the mini=adisk transfer rate limits system
responsiveness. An improved mini=gisk controller s

currently being develcped by Sycor Inc. Initial tests hnave
shown that this controllier will imorove the mini=agisk
transfer rate by a factor of from three to four.

In order to guarantee eauitable allocation of the CPU
resource to all active tasks, process management of MIS was
designed around an interrupt driven task scheduler. A task
retains control of the CPU until a hardware timer generates
an interrupt, signaling the end of the task's timeslice.
The timer interrupt handler then transfers control to the
task scheduler to select a new task for execution. To
protect the active task, a software lock is set to prevent

swapping until the active task returns from an MTS service

1S

e R i b b ) i

il




call at which time swapping is enabled.

Virtual floppy disks provide auxiliary storage for user
programs. These simulated disks consist of 77 tracks, each
containing 26 sectors. Each sector is made up of 128 bytes
to give a total capacity of 256K bytes of storage. The size
of the virtual disk storace area was chosen to reflect the
actual size of a physical floppy disk, but carn be changed to
any conveneient size. Transfer of information between
memory and the virtual floopy disk is accomplished through a
OMA puffer in the wuser's memory space. MTS wutilizes a
mapping function to convert a sector address into a mini=
disk sector number. Each wuser has wup to eight wvirtual
floppy disk drives available for use with the virtual agiskse.

The last major MTS feature is the sharing of dedicated
gevices by multiple userse. Since the cost of a
microcomputer CPU makes up such a small percentage of tnhe
overall microcomouter system cost, multiprocessing, rather
than multiprogramming, should be the logical cnoice for the
gesign of a timeshared microcomouter system. Since the
implementation of this concept was not oossible with the
Sycor 440 hardware, MTS emphasizes the sharing of the
remaining system resources. The sharing of the Sycor 440
memory has already been discussed and is implementea with
the use of swapping, grovidina up to 48K of RAM for user
programs. Sharing of ¢the mini=disk auxiliary storage 1s
provided through the use of the virtual floppy disk concepte.
MTS also allows for the sharing of the Centronix serial

printer, which is giscussed {in <chapter V., A getailed

16
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discussion and description of the original MTS desian and
its implementation on the Sycor 440 hardware can be found in
Ref. 1.

Since MTS was designed to support a user operating
system, and since certain modifications and enhancements
were necessary orior to incorporating an operating system
with MIS, thesis work was continued on the original MTS
program. The remaining chapters describe the steps which

were taken to integrate an operating system into the Sycor

440 / MIS environment.

17
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IV, SYSTEM DEBUGGING TOOLS

A. SYCUR HARDWARE

At the outset of ¢this ¢thesis project, the task of
debugging MTS ana incorporating a user operating system
seemed to be a well gefinea task; however, it soon became
aoparent that the tools available for geougging MTS system
code were extremely limited. The Sycor 340 communications
terminal provigded the ability to halt proaram execution at 2
specified memory location or breakpoint, to examine the
contents of memory locations and to modify the contents of
memory locations oprior to resuming program execution.
Although these features oproved to be extremely valuable,
greater debugaing capability was necessary to realizZe the
thesis objectives. Efficient debugging required the ability
to examine the general purpose registers and the program
status word (PSW) which contains the accumulator and the
carry, 2zero, oarity, plus, and minus flag bits. To
effectively debua conditional loqic, the ability to specify
more than one breakpoint was required. Other dehuéginq
functions which were needed included the capabilities of
filling memory, moving memory, and transferring information

between mini=disk ana RAM,

18
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B. MIS DEBUGGER TOCL (MDT)

For the reasons listed above, the MTS Debugger Tool was
developea as a first step 1in the thesis project. This
software tool was written as a distinct system module which
interfaces directly with MTS. The program utilizes MTS
service calls for display terminal and mini-gisk 1/0 and for
other system functicns. MDT incorporates the option of
setting two breakpoints in memory to check program
pranchinge. Another feature of the MDT is the ability to
start or to resume execution of a3 system program with
interrupts aisabled. This feature was necessitated for
debugging sections of MTS code where the system interrupots
are disabled. Additional MDT facilities incluge filling
memory, setting the contents of memory locations, displaying
contiQuous 64 byte images of memory at the terminal., reaading
a specified floppy disk from the mini=aisk into memory, and
transferring data between RAM and the mini=disk.

The MUT greatly enhanced the debuggina phase necessary
for providing an operating system on the Sycor 440 hardware
for student use at NPS. The debuqgger resiages in the system
area of memory where it is still available should the need
for it arise. A detailed guide for the use of the MDT s
contained in the comment section of the source program which

is included with the MTS Pprogram Listings.

19

gy T ————




ey

€
!

Ve MTS ENHANCEMENT

Developing the MTS debugger not only facilitategd the
debugging of MIS ccde, but it also hastened the remaining
gevelopment of the basic MIS program. With the aiag of MDT
several procedures in the monitor and the service modules of
MTS were modified to accommodate an operating system. Major
areas of modification to the original MTS code are discussed

in the following sections.

A. FILE INTEGRITY
-~

Procedures for the orotection, unorotection, and
restriction of virtual floopy disks with a four character
"passkey" were developed to replace the aummy procedures in
the original MTS coce. It was felt that the completion of
these routines,-which provide for read and write protection
of user file space, was essential since MTS would eventually
support a multiuser environment. A getailed explanation of

these MIS commands is presented in the MTS User's Guide.

. SYSIEM LUOAD PROCEDURE

Another enhancement to MTS involved a modification to
the MTS / SYCOR interface which permits the loading of MIS
from the Sycor 440 mini=disk, This mogification which was

made to the MTS imitial orogram load routine causes a

20

S i




F’Mu—wﬂ.. -

T - o T T YT S s =

relocation of MTS code from 1200H to OH in memory as the
system is Jloaded. This shift of code is necessary for the
successful operation of MTS code. This change resulted in
an improved user environment and eliminated a tedious five
to ten minute load from cassette tape, replacing it with a
much simplified ten to fifteen second process. At the same
time, this modification allowed for the cisconnection of the
Sycor 340 communicaticns terminal which was used for loaaing
MTS from cassette tape. Removing dependency on this major
piece of system hargware 1S considered a significant system

enhancement.

C. PRINTER INTEGRATION

As the debugging of MTS code neared completion, a
decision was made to incorporate the Centronix serial
printer as part of the system. Previously, a microcomputer
user who desired a hard copy of a oprogram needed to
interface with the PDOP=]l1 minicomputer's line printer,
Since there is only one cata transmission line between the
POP=11 and the microcomputers located in the MPS
microcomputer Jlaboratory, only the wuser working at the
microcomputer system with this data Jline connection could
access the PDP=1l1's 1line printer, Thus, a user witn poth
microcomputer and ana PDP=1]1 familiarity could, after some
inconvenience, obtain a oprinted listing. Obviously, this
user environment is not satifactory for the programmer .who

gesires to work only with a microcomputer system, For this

2l




reason, line printer incorporation with MTS was considered
essential.

Certain factors aqgreatly affected the design of the
printer interface with MTS, Originally, the concept of
using spool files for each user desiring the use of the
printer was given much consideration. This concept was in
keeping with the overall virtual design of MTS, It would
allow a wuser to output his text to a printer spool file on
the mini=disk and then permit him to continue work at his
terminal. The 1information in the spool file would be
printed as the printer became available. In theory, the
concept of spooling printer information for each user seemed
an ideal solution to grinter management ana was compatible
with the overall agesign philosophy of MTS. However, the
operation of the MTS swapoing function showed that the
mini=disk access <(imes were too high to provigde efficient
direct memory access (DMA) for large spool files. The fact
that the memory buffer for the output to a printer file
would be 512 bytes, the lenath of a mini=-disk sector, meant
that a considerable number of mini=disk accesses would pe
required to write to a spool file and to output spool file
information to the 'printer. Several users making
simultaneous reaquests to use the printer would cause a
bottleneck in the overall system operation. For this
reason, it was decidec to dedicate the printer to the first
user requesting the device and to advise all other users
requesting the orinter that the device is in use. Since all

four terminals are located 1in the same area of the

22
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microcomputer laboratcry, this decision seemed to be a
reasonable alternative.

Because of provisions made in the original design of
MTS, implementation of the printer routine was accomplished
with few problems. A 512 byte buffer area was available
between locations 100H and 300H in the system area of
memory. Ihe orinter routine was coded such that each time
this buffer 1is filled with data directead for the printer,
the contents of the buffer is saved in a specific print file
on the Sycor mini=disk. This process is continued unti1l the
control=Z character is transmitted indicating an end of file
(EQH) . Ilhe EOF character triagers the initial data outout
to the line printer. Once the intitial character has been
output, the printer interrupt causes the remaining data to
be output to the printer on an interrupt basise. When the
EOF character is encountered, the printer control flag is
turned off and the orinter buffer pointers are reset.

The recovery feature of MTS was modified to accommodate
the serial orinter should a system crash occur during the
output of information to the printer. This feature 1s mage
possible since all of the printer parameters are savea in
the recovery file with thne other system parameters needed to
recover MIS after a system crash. If the user who has
control of the printer at the time of the malfunction is not
the task which <caused the oroblem then his printer output

will be reinitiated when MIS recovers.
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vi. IMPLEMENTATIUOM OF AN OPERATING SYSTEM

A. OPERATING SYSTEM SELECTION

Nhen the ogebuaginc of MTS code was near completion the
mogification of an operating system for the Sycor system
which would supoort program development in the NPS
microcomputer Jlaboratory could pe undertaken. Initially, a
decision was made as to which operating system to implement
with MIS, the choices being either ISIS=II, which is the
Intel Corp. system or CP/M, which was developed by Digital
Research., Refs. 2 and 1S contain information pertaining to
these systems. Since the basic MTS design would have to ©oe
moaitied to accommodate ISIS-II and because the C(P/M
operating system with its support programs was alreaay 1in
use in the NPS microccmputer laboratory, a decision was made

to incorporate CP/M on the Sycor 440 / MTS system,

B OPERATING SYSTEM IMPLEMENTATION

Prior to loading the CP/M ooeréting system onto the
Svcor 440 mini=disk certain modifications were necessary to
account for the difference in system agdresses between the
Intellec 8 type microcomputer where CP/M was currently beina
used and the Sycor 440 system with resident MTS. Following
the quidelines of FRefs. 4 and S, a customized basic I/0

proaram (CBIOS), a customized CP/M loader oprogram (CLOAD),

24




ana a program to store CBIOS and CLOAD onto the mini=disk
(PUISYS) were written with address and otfset changes to
match CP/M with the Sycor svstem.

The main difference petween the two systems is that the
version of CP/M which was written for the Intellec 8 Mod 80
microcomputer is stored starting at memory location 0 with
the command control program (CCP) and the basic disk
operating system (BDUS) starting at hexadecimal location
2900H. Also, the wuser or transient program area (TPA)
begins at hexadecimal location 100H., OUn the Sycor 440 CP/M
has been modified such that <code 1is stored at memory
location 4000H with CCP and BDOS stored starting at location
©090UH in memory. The TPA is based at memorv location 4100H.
This change allows for the loadina ot MTIS code between OH
and 400O0H, An exception to this descriotion of memory
storage occurs if a3 user desires a larger memory image of
32K bytes or 48K bytes of RAM., In these cases, the starting
location of the CCP and BDOS modules would be at either
A900H or F900H, derending on the RAM image size cgesireaq.
The CBIUS ang CLOAD programs for these larger CP/M systems
must also be modified to accommodate these changes. A
depiction of a memory image of CP/M for a 10K system with

MTS loaded is shown Delow.
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Once the CP/M operating system was stored on disk, the
task of recompiling various wutilty programs was started.
The text editor (ED) and status (STAT) orograms were tne
first programs to oe modified and loaded on the mini=disk.,
Regeneration of an object module for these utility proarams
with a load address of 4100H vice 100H was the only code
change made to the utility programs. After a new
hexadecimal ooject file was generated and stored in the
POP=11 file space, the Sycor 440 Interactive Teletype
Simulator (ITS) program was utilized to transport the object
code via telephone line froq the PDP=11 to the Sycor mini=
disk. The MDT was then used to read the desired utility
program from disk intoc memory. OUnce the new program was 11n
memory, the save function of C(P/M was utilized to write
memory onto the virtual disk, creatina a file entry 1in the

CP/M file directory.




VII. CONCLUSIONS AND RECOUMMENDATIONS

The primary goal of this thesis project was to implement
an operating system on the Sycor 440 microcomputer system
capable of supporting orogram development in the NPS
microcomputer laboratory. Enroute to this goal, the
debugaing and modification of existina system proarams which
haad been written guring the design and development phase of
the Microcomputer Timeshared System was necessary.

The first step toward this goal was the develooment of
the MIS geougging tool. This software debugger complemented
the existing Sycor mocel 340 terminal hardware debugger and
tacilitated the debucgina and expansion of the original MIS
coae.

The aesign of MTS provided areas for enhancements to the
basic system. Proceaures were written to protect, restrict,
and remove protection from user file space. It was felr
"that trese routines were essential to orovide file security
on a multiuser system, The Centronix serial printer was
integrated 1i1nto MTS and is the only printer in the NPS
microcomputer |laboratcocry which directly interfaces with a
microcomputer system, This adoitional resource represents a
valuable tool for microcomputer proaram development.

Following the guidelines of Kefs., 4 and S the
modification of CP/M was accomclishea and the revised

operating system was loaded onto the Sycor 440 system,
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During the implementation of CP/M on the Sycor 440, it
was found that certain enhancements to the Sycor hardware
would greatly improve the overall system performance. These
enhancements include a fast multisector mini=disk controller
which is presently uncer development at Sycor Inc. This
enhancement should be given high priority since the resoonse
time of the system with three or four users logged into MIS
/ LP/M is noticably slower than most timeshared systems.
Also, to assist in future integration of the Sycor 440 with
the opresent microcomrputer facilities, the aadition of the
Sycor floppy disk drive would be aquite beneficial.

A secondary goal cof the thesis project was to continue
an evaluation of ML=-80 as a large system develooment
lanquage. During the modification of MTS cocage, it was found
that ML=-80 provided manvy advantages over assemtcly |language
for microcomputer programming. The algepbraic notation
provided Dy the languaae proved to be especially convenient
for working at the register level. Also the readapbility of
source code was extremely valuable during the initial ohase
of studying and undgerstanding MTS. The drawbacks of ML=80
listed in chapter VI of Ref. | were found to be valig.

Besides the recomﬁenoations for improved hardware
mentioned aoove, there are several areas for future MI|S
development. These areas include the integration of the
cassette tape drive and the RS=232 asynchronous
communications interface into the existing MTS

contiguration.
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APPENDIX A MTS USER'S MANUAL

The purpose of this aocument is to orovide the user with
the information necessary to utilize the Microcomputer
Timeshared System (MTS). This manual was originally prepared
by K. Je. Brown and C. R. Bullock in March 1977 and revised
oy 8. J. Larro and B. L. Knouse in Seotember 1977.

The contents of this manual 1include information on
setting up the Svcor 440 System for use with MTS, loaaging
and initializina MIS, and interfacing with the MTS and C(P/M
operating systems. Sections A and ©B orovige a general
gescription of MTS desian conceots and the Sycor 440 System.
Section L oprovides the detailed information necessary to
interface the Sycor 440 System and M[S. Section D contains
intormation on the terminal design, key functions, and
system commanads which enable the terminal user to
communicate witn MTS, Section E gescripes the MTIS status
line display and defines the various messages displaved Uy
MTS. Section F details the services porovigea tor a user
orogram by MIS, and the 1limitations on a wuser program
running 1i1n the MTS environment. Section G provides the
information required to convert orograms written for ‘tne
oasic version of CP/M to the MIS version of CP/r. The

complete MTS desion specification and irplementation

information 1s contained in Ref, | and Ref. c.
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A, MTS CONCEPTS AND CEFINITIONS

The acquisition of the Sycor 440 Cilustered Terminal
Processing System provided an opportunity for development of
a shared environment for microcomputer research and
development. In response, the Microcomputer 1limeshared
System (MTS) was designed and built to provigde the basic
machine interface ano system management functions necessary
for a shared environment.

The purpose of MIS is to provide an interface between
the bare Sycor 440 machine and wup to four user tasks
executing concurrently. The MTS enviromnment, as viewed oOv
the usery provides all the microorocessor facilities
required for microcomputer research and gdevelopment. From a
system point of view, MIS manages the available hardware to
ensure that the hardware resources are equitably and
efficiently allocated to competing user orograms. T3 is
gesigned to interface with a version of CP/M mocified to run
on the Sycor 440, This enables all systems ang proarams
designea to run with tne CP/M operating system to run on thne
Sycor 440 with minor modifications (such as a change in load
adaress). This includes all the development facilities
availaole with CP/M, such as the text egitor, dynamic
depbuqgaer, assembler, etc. A list of references for CF/M ana
its facilities is containead in section G Ref. 3 throuah Ret,

3.
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Be. SYCOR 440 HARDWARE DESCRIPTION

The Sycor 440 Clustered Terminal Processing System at
NPS is composed of a control unit containing a cassette tape
arive, four disolay terminals, a Centronix matrix printer,
and a Sycor Model 340 Communications Terminal.

The control wunit 1is the heart of the 440 system.
Contained within a waist=high cabinet are random and control
logic including two 8080 chips, 64K of rangom access memory
(RAM), interfaces for all operipheral devices, a five
megaoyte fixed disk, as well as the aforementioned cassette
tape drive.

Located together cn the front of the control unit are an
UN/OFF/RESET «keylock and system status panel. Turning the
keylock to the RESET position activates a ataanostic
bootstrap oprogram lccatea in read=-only memory (KOM). This
opootstrap proaram performs several diagnostic tests on the
CPJU, memory, ana system load acevice (cassette or mini=disk)
and then initiates system loadinag. The status of the
diagnostic tests is indicated by a series of red lignts on
the system status panel. These lights are turnea off in
sequence as each phase of the test i1s successfully
completed. When all red lights have been turned off, three
green lights on the panel will remain lit to indicate that
all power supclies are functionina normally. There 1s also
one additional red light at the bottom of the system status
panel which only comes on if the temperature 1inside the

control unit cabinet exceeds normal ocerating |limits.
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One ot the two 8080 chips locatea in the 440 control g
unit serves as the system CPU., The 8080 instruction set
consists of the 78 data transfer, arithmetic, logical,
branch, stack, 1/0, and machine control instructions
described in Ref. 9. The Sycor 440 provides a comprehensive
set of prioritized interruots including a timer, peripheral
device, and auxiliary storage device interrupts. Passinag
control information ana data between the 8080 CPU and

peripheral devices is accomplished by wutilizing the 1/0

ports (called latcnhes in Sycor literature) orovidea on the
38080 cnipe.

The second 8080 chio found in the control unit acts as a
controller for the mini=disk. The mini=disk is a sinale
platter, movablie head, fixed disk blockea into S12 byte
sectors. There are 800 tracks on the disk with 13 sectors
per track, Data transfer between RAM ana the mini=aisk s
via direct memory access (DMA), The mini=disk controller
communicates with the nost RU80 CPU through a 13 byte disk
control block (DCB) located at a fixed location in memory.

Peripherals supoorted by the Sycor 440 system include
pinary synchronous and asynchronous communication devices,
uo to eight disolay términals. serial and line printers, and
card readers. The NPS configuration has four display
terminals consisting cf a typewriter=like keyboard and CRT
disolay device, Each terminal displays a DMA image of a S76
byte terminal pbuffer located in RAM, Keyboard input s
accomplished by software translation of a keyboara matrix

coge into tne corresponding ASCII character code. For
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hardcopy output the NPS 440 includes a Centronix serial
matrix printer,

Several different auxiliary storage devices may be
attached to the Sycor 440 in adoition to the mini=disk.
These include magnetic tape drives, cassette tape drives,
ana floppy disk drives., The NPS configuration includes a
cassette tape arive located in the control unit. This drive
provides compatibility between the Sycor 440 system and the
Moael 340 deougaqer.

The Model 340 Comrmunications Terminal s a complete
system in its own right which s marketed by Sycor for
remote job entry (RJE) applications [10). when utilizea as a
hardware debugger, the 340 is augmented with UK of RAM and a
backplane couplina to a special wire=-wrapped interface board
in the 440 control urit. The 340 debuager is provided with
a software package which includes provisions for loading and
aqumping hex format crogram files between cassette tape and
4490 RAM, examinatior and modification of ingividual
locations in 440 memory, inserting breakpoints and traps 1n
ofograms executing on the 440, and single=stecpina through a
proaram executing one inmstruction at a time (12].

There are several hardware characteristics of the Sycor
440 system which strongly influenced the impliementation of
MTS. The most important of these are:

(1) 8080 CPU architecture
(2) terminal design
(5) mini=disk interface

(4) sinale=state CFU
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(S) lack of memory protection
The impact which each characteristic had on the

implementation of MTS is covered in Ref. 1.
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C. SYCOR 440/MTS INTERFACE

The Microcomputer Timeshared System was designed and
puilt for use on the Sycor 440 Clustered Terminal Processing
System. For tnis reason MIS depends heavily on specific
features of the Sycor {mplementation of an 8080 based
microorocessor. This dependence includes reliance on Sycor
supolied software as well as the 440 haraware, but becomes
most apparent to the user in the two areas of locading the

system and msintaininc system files,

1. Loading the System

The MTS object module resides on the mini=disk in a
relocatable format acceotable to the Sycor Svstem Loadger.
The System Loader is called in to memory by setting tne
internal system definition switch to 3 and turning the
ON/OFF/RESET keylock on the control wunit to the RESET
position. After MTS is Jloaded execution begins with the
initial proaram load (IPL) module. The query RECOVERY?
(Y/N) is displayed at terminal 0. The operator shouild enter
Y if recovery is desired, otherwise N. In the event that
the IPL operation is halteag due to a file access error (file
non=existent or cannot be reac) the message I[IPL ApORTED
followed by a system file name will appear at terminal JV.
After correcting the problem the operator may relocad in the
normal manner., When the IPL ABORTED messaqge is accompanied
by the HARDWARE ERROR terminal alert it indicates that an
abnormal comoletion code was returneac by the mimi=gisk

controller after a read operation. Further investigation
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using the Sycor utility proorams FIXNAR or ..ZAP may be

required to identify the problem [(11]).
To summarize, loading MTS involves the following
steps:
(1) set internal system definition switch to 3
(2) turn ON/OFF/RESET keylock to RESET
(3) wait two minutes while mini=disk reacnes operating
speed and all red liahts on control unit status oanel
go out
(4) respond to RECOVERY? query with N to initialize a new
system or Y to recover from the 13st -operating

R O et R e P venm e aIT e T

session,

Loading the Sycor operating system 1involves the
following steps:
(1) set '1nternal definition switch to 1
(2) turn ON/OFF/RESET keylock to RESET
(3) wait two minutes while mini=disk reaches operating
speed and all red lights on the control unit status
panel go out
(4) the Sycor operating system will resoomna with the

prompt READY,

2. Recovery File = .MTSRCVR
MIS supports limited recovery after a wuser task
causes a system crash. The recovery feature is imolemented
by copying the contents of the system state block (SSB)
after each swap to a mini=disk file known as the recovery

file. Since the SSB gefines the state cf the system at any
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instant, recovery may be accomplished by reloading the SSB
from the recovery file, deleting the task causing the crash,
and proceeding with normal execution. These actions are
performed by the MTS IPL module when the answer to the
RECOVERY? query is Y.

Whenever MTS is running, a double=sector file named
«MTSRCVR must be listed in the mini=disk directory. In the
event this file is deleted, it may be recreated under the
Sycor operating system by using the command

CREATE .MTSRCVR N=2
The contents of the recovery file at the completion of an
operating session are only meaningful if recoverv will bpe
requested when MTS is next loaded. Therefore, under normal
circumstances this file is not needed when MTS is not

running.

3. Swap Files = .MTSSwPx

One of the most fundamental requirements on any
timeshéring system is maintaining independence of user tasks
executing concurrently. MTS satisfies this requirement Dy
maintaining physical as well as logical separation of all
user tasks in the system. Associated with each of the four
terminal tasks 1is a mini=disk file used to store a core=
image of the task when it 1s waiting for tihe CPU or blocked
pending some I/0 operation. At any given instant a task may
reside on the disk in its swao file or in memory, but at no
time can two or more tasks reside in memory simultaneousliy.

A task's swap imaace consists of 17 bytes reservec bv
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MTS for environment and virtual device control data followed
by up to 48,896 bytes of user task memory image. Thus, the
maximum allowable swap image is approximately 4BK bytes.,
There is no minimum value for the size of a swap image. The
swap image size or, ecuivalently, the amount of memorv space
available to the user is variable from 0 to 48K. In fact,
the user is encouragec to use the smallest swap image which
satisfies his requirements as smaller swap images tena to
improve system responsiveness.

A 48K swap image will fill 96 sectors on the mini=
disk. Therefore eacnh of the four swap files shoula normally
pe 96 sectors lona. In the event that mini=disk space s
limited, or that user tasks do not requre a3 48K swap imaqe,
MTS will automatically adjust to any file size greater than
16Kk (32 sectors). Sixteen kilobytes was selected as the
minimum and default system size sinmnce it provides a
reasonable amount of memory for running the CP/M operating
system. The IPL module performs a size test on each swao
file to ensure that it is at least 32 sectors long. MIS
cannot be loaded if any swap file 1is smaller than 32
sectors.

If 1t becomeé necessary to change the size of any or
all swap files, the file(s) must first be ageletea from tne
mini=disk directory. This is accomnlished under the Sycor
operating svstem using the command

DELETE <filename>
where <filemame> may te +MTSSwPO, «MTISSKWP1, MTSSwPC, or

.MISSWP3. The number 1in each case 1ngicates the terminal
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with which the file is associated. After the file has been
deleted, it may be recreated by using the command
CREATE <filename> N=96

for each file which has been deleted. If swap files smaller
than 48K are desirea, the value of N in the CREAIE command
string should be two times the required memory space in
kilobytes, but no less than 32.

The contents cf the swap files upon completion of an
MTS operating session are only meaningful if recovery will
be requestea when MTS is next loaded. Under normal
circumstances these four files are not required when MTS is

not running.

4, Confiquration File = ,MTSCNFG-

As explained 1in sectior A,2.c, MTS identifies
virtual floopy disks by a logical disk number ranging from 0
to 31, Since each virtual floppy disk actually resides in a
mini=disk file created under the Sycor operating system,
there must be some mechanism for mapping a logical disk
number into a filename contained in the mini~disk directory.
This function 1s performed by the configuration file
«MTSCNFG.

The configuration file is mage up of 32 entries of
thirteen Dbytes each contained on a single mini=disk sector.

Each entry has the format
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where FILENAME is the 0 to 8 byte name of the virtual floopy
disk file as it appears in the mini=disk directory; KEY is a
0 to 4 byte protection key; PA is the orotection attribute
of the virtual disk, i.e. 'P' for read/write protection, 'R’
for write protection only (restricted access), and blank for
no protection. The loaical disk number for each entry 1is
simply the position of that entry within the file. For
example, the first entry is assigned logical disk numter C,
the last entry 31, anc the entry which 1is opreceded by 17
other entries becomes number 17,

The configuration file is read by MTS during tne
initialization process performed by the IPL moaule. Tne
filename is extracted from each entry and input to a routine
which searches the minmi=aisk directory. Ahen a match occurs
the mini=adisk address for the file 1is reag from tnhe
airectory and entered 1in a virtual floopy disk map tanle.
If no match occurs for a aiven configuration file entry, the
corresponding Jlogical disk number is marxed not available.
Any subsequent attempt to access that virtual disk will
result in the terminal alert DISK NOT AVAIL (E.3).

Since the infcrmation contained i1n the configuration
tile is of a permanent nature anad can only be recreated with
great difficulty, the file .MTISCNFG should never be deleted
tfrom the mini=disk file girectory. In the event the file 1s

deleted erroneously, a new file may be <created wunrder the
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Sycor operating system usina the CREATE ana BATCH commanas
and a backup cassette labeled " .MTSCNFG", The commanas are
entered as

CREATE ,MTSCNFG N=1

RUN. BATCH 1=/CSST 3=.MTSCNFG
with .MTSCNFG mounted in the cassette drive. These commands
will build a new file directory entry for .MTSCNFG and
establish a basic confiauration file with 32 entries of the
form .DISKx, where x ranges from 0 to 3l.

The configuration file may be modified by two
methods.

First, immediately after the Dpasic configuration
file has been created and loaded it may be modifiea when
running under the Syccr operating system. Sycor provides a
data entry free form mode which allows the terminal operator
to examine and modify the contents of the file [11]).,
Extreme care must be exe~cised when updating .MTSCNFG to
alian each entry properly in the file. MTS assumes the tile
will be in the proper format when read, and makes no attempt
to validate individual entries. MNote that this methoa may
only be used after the configquration file has been loaded
and prior to running ¥IS. Once MTS has been executec the
next method must be used.

lhe confiquration file may be modified utilizinc the
MTS commands Protect, Restrict, and Unprotect. These
commands form the most common methoa for modification of
virtual disk protection attributes. Protect, Restrict, and

Unprotect are detailec in section U.S5.
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S. Printer File = .MTSPRT

MTS supports the use of the Centronix serial matrix
printer. The printer feature is implemented by buffering
characters in memory until the S12 byte orinter buffer is
full. Next the buffer is written to the mini=disk file
«MTSPRT and the buffering operation is restarted. When the
end of file character is received, any data in the buffer is
copied to MISPRT, Finally, the file is read into memory
and output to the printer under interupt control.

In the event that .MTSPRT 1is deleted, it may be
recreated under the Sycor operating system Dy usina the
command

CREATE .MTSPRT N=<file size>
where <file size> is the length of the file 1in 512 byte
mini=disk sectors. Because all information is written to
the printer file before it is printed, the user must insure
that the file size is large enough to hanale the worst case
situation. If the user discovers the printer file size must
be increased, the Sycor ooerating system commands

DELETE .MTSPRT

CREATE MTSPRT N=<file size>

may be used.

6. Virtual Floopy Disk Files
Each virtual flopoy disk resides omn a block of
logically contiguous mini-disk sectors. This block must be
allocated wusing the facilities oroviged by the Sycor

operating system; soecifically the command

a4




CREATE <filename> N=<file size>
ﬁ where <filename> is a | to 8 character name to be entered in
the mini=disk directory and configuration file, and <file

size> is the length of the file in S12 byte mini=gisk

sectors. For the basic configuration file described above
the <filename> is of the form .diskx where x ranges from 0

ta Al, For the standard 256K byte floppy disk <file size>

equals S12, i.e. (256 * 1024)/512=512.

NS aINTIi % Z + L

nhere a physical flopoy disk has a fixed capacity of g;
256K bytes, an MTIS virtual disk may have any convenient size '
up to 2SoK bytes. MIS assumes that the aisk image 1s made
up of contiguous 128 byte floppy disk sectors starting with g
track 0 sector 1, proceeding through the 2b sectors of track
0 to track 1 sector 1, and so on until track 7o sector 20 or
until the virtual gisk file is full., If the wvirtual disk
file size 1is less than 512 mini-disk sectors, less tnan 77
floppy disk tracks will be aodressable.

It is important to note that MTS only recognizes
virtual floppy disk files which are enterea in the
configuration file. The logical disk number associated with

a given virtual floppy disk file is determined by that files

position in MISCNFG. When the file is initially entered in

the configuration file a protection key and protection

attribute may also be entered.
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D. MTS/USER TERMINAL INTERFACE

1. Terminal Interface Design
The general format of each terminal display is as

follows:

Y STATUS LINE 631

NIVIITI7 7077007707777 777777777/777777773

VOO T OO DTV OV VOO VT O TONTDTONEWE DG WSS |

1 0 0 631

164 I 1271

1128 8 S 1911

1192 U P 2551

- O OO PO NN ST AT O RN E YT ENTTEERNDEBE RS W

1256 F L 3193

1320 F a 3833

1584 3 Y 447

1448 R S111
The numbers are decimal and specify character oositions

within the status line and display buffer,

a. Status Line
The terminal status line is used by MTS to
display three types of status information:
(1) The current virtual drive and floppy disk assianments
for that terminal.,
(2) The size of the user's swap imaae, i.e. the amount of
memory space currently available.

(3) Error message alerts oroduced by MTS system commands., 1

or resulting from user proaram calls on the DISPLAY

4o
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MSG service routine (see F.2.).
The status line display format and contents are

discussed in detail in section E.

o. Display Buffer

The disolay buffer can holo up to a maximum of
S12 characters. The disolay buffer also acts as an input
buffer, holding the input data until the wuser's oprogram
requests it. Due to the unavoidable delays in user program
response caused by swapping and aggravated by the relatively
low data transfer rate of the mini-disk, the MTS terminal
interface provides character echoing and simple line editing
features. This ensures reasonable response times to key
activation by the user. Thus, input agata can not be
considered available to the user's proaram until an inout
line termination character has been received by MIS, To
estaolish an input buffer for a program, the user enters the
data and terminates the line by hitting the NEWLINE or ENTER
keys on the keyboard. This establishes tnat line as an
input buffer available for orocessing by the user's program.
w#hen NEWLINE s entered MTS issues a carriage return and
line feed to the terminal screen. ENTER causes termination
of the current line but MTS does not output a carriage
return and line feed to the terminal screen. ENTER is most
effective when CP/M commands are entered because more
information can be oresented on the MTS terminal. MNote that
the key combimations 'I/0 CTL M' or 'SHIFT CR' (on the

number pad) will also result in the termination of an input

a7

’




s T

line. Either of these keys, as well as NEwLINE and ENTER,

may be used for line termination.

Unce an input buffer has been establishead the
user may continue to input data on the next line. The user
may use any of the line editing or other cursor control
features on this new line of input data. However, this new
line may not be terminated wuntil the wuser's program has
processed the ;reviOus input buffer (see terminal alerts
below).

Each character output from the user's program is
displayed at the current cursor position. Each output
results in all input buffer oointers being reset to the
character pnsition at the end of the output data. Thus, new
I/70 will start at this point. This implies that if the user
had been in the miadle of entering gata whern the output

occurred, it must be reentered.

c. Terminal Alerts

The MTS terminal interface proviges the user
with either a visual or audio response to each key
gdepression. Normal visual response is providea bty display
of the entered character and/or movement of the display
cursor. The display cursor 1is a blinking underscore
character which marks the current position on the screen,
Data is always enterea and displayed at the current cursor
position,

The audio responses consist of either a beep or

click at the termiral, A terminal beeo alert will pe
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generated for any of the following conditions:

(1) An input buffer is waitinag to be processed by the
user's program and the terminal user attempts to
terminate a new input line.

(2) An attempt is made to move the cursor back past the
start of the current line. For example, attempting to
delete the orevious line or character after the Jline
has been entered by a termination key will result in a
beep.

The terminal click alert is associated with the
display scrolling feature. Since the display buffer also
acts as an input bufter, scrollina the display when the S12
byte display buffer is full could dgestroy input gata which
has not yet been processed. For examole, the user could bve
entering a S12 character string. Upon termination of that
input line, MTS will lock out scrolling wuntil the wuser's
program has processec the first 64 characters. This ensures
that the inout gata 1is not destroyed by the scrolling
operation. [his scrolling lockout 1s indicated to the user

by a terminal ciick alert.

2. Terminal Key Functions
The terminal keys fall into five basic functional
groups: keys for entry of normal character strings; keys
which affect the interpretation of the inout key <character;
input line termination keys; line editing ana cursor control
keys; and number pad keys. These keys and their functions

are described in the following subsections. within the
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function descriptions,

current cursor position on the screen.

agisplay of a character

that the current position

“current position™ refers to the

in the current position, also implils

incremented by one.

a. Character String Keys

KEY/SWITCH

0=9

Special

Characters

A=Z

Tab/Skio

FUNCTION
Displays the input numeric
character at the current

position on the screen,

Disoplays the input special
character at the current cursor

position on the screen.

Displays the 1input alphabetic

characters at the current
position on the screen,
Alphabetic characters are

displayed in upper or lower case
depending on the key mode (see
SHIFT and FS C under Entry Mode

Keys).

Disolays a (horizonal) tab sym=
bol at the current position on

the screen.
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be Entry Mode Keys

KEY/SWITCH

FUNCTION

SELECT(FS)

I/0 CONTROL

(I/0 CTL)

SHIFT

FS €

SHIFT RS

(RESTART)

FUNCTION
Defines the interpretation of
keys for special functions as

defined in this section.

Defines the interpretation of

keys for special functions as
defined in this section. Also
used 1in conjunction with the
alphabetic keys to generate

approoriate ASCII control codes.

Sets the keyboard to wupoer or

lower case.

Sets or clears the alphabetic
key entry mode to upper or lower
case. Functions as a shift key

lock.

Causes a RST 7 instruction to pe
executed which transfers control
to memory location d4038h, This
key is used with the CP/M DOT

proarame.
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Ce Line Termination Keys

KEY/SWITCH
NEw LINE; ENTER;
I/0 CTL M7

SHIFT CR;

ERROR RESET

(MTS C™MD)

FUNCTION

Terminates the current line and
establishes the just completed

input line as an input buffer
available for processing by the
user's program. The cursor 1is
gisolayed at the left most
position of the next line except
for ENTER which leaves tne

cursor at the current position.

Specifies that the inout line
which it terminates is to De
processed by MIS as a system

command.

de Line Editing and Cursor Control Keys

KEY/SWITCH

NEXT FMAT;
170 CTL U

(Line Delete)

BACK SPACE

(Char Delets)

FS $ or 1/0CTL %

FUNCTION

Deletes all characters from the
current position back to the

start of the current line.

Deletes the previously entered

character.

Clears the displav buffer (not
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(Clear Screen) the status line) and leaves tne
current position at the upper
left position of the display

buffer.

<=== (Cursor Left) Moves the current position one
to the left. Does nct delete
previous entry, but allows

reentry.

-==>(Cursor Right) Moves the current position one
to the right. Does not delete
previous entry, out allows

reentry.

e. Number Paa Keys

The number pad keys consist of 10 numeric digits
and 8 ASCII control characters locatead on tne riagnt side of
the keyboard. The digits function in the same manner as the
other numeric digits on the keyboard. The ASCII control
characters are displayed when the SHIFT key is depressed in
conjunction with the aopropriate key. The only control
characters which affect the aisplay are SHIFT CR and SHIFT

RS (see Line Termination Keys).

3. MIS System Commands
Svstem commancs are a set of commands which Dprovide
the wuser with a means of communicatina witn MTS from the
terminal. These commands allow the user to login to MTS;

quit MTS; attach virtual floopy disks; protect, restrict,
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virtual

and unprotect virtual floppy disks; and specify the

memory size to be usec.

a. General Characteristics

A MTS command sequence may bte entered anvtime
after the initialization or reinitialization of MIS. The
user enters the dgesired command sequence, followed by the
ERROR RESET key. This signals the operating system that
there is an MTS cormand to be processed. Any errors
detected in the command sequence will result in an error
alert messaqge displayed in the MTS message field on the
status line. Secticn E describes the MTS status line

display and provides a summary of the error messaaes.

b. Syntax Rules
The.following rules should be used to interporet
the svyntax for each system command given in section D.3.e.

(1) The command may be entered in upper or lower case.
MTS converts the commands to upper case for
processing.

(2) Each entry in the command sequence must bte separated
by one or more spaces.

(3) The entire command name may be used to specify the
command. However only the first letter of the command
is required, as indicated by the underscore in the
syntax. MTS wvalidates only the first letter of the
command name.

(4) Parameters are shown in lower case and enclosed vy

a

ineauality signs (< >), Each parameter name 1S
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variable which must be replaced by the appropriate
character string or decimal number entered by the
user.

(S) Parameters may be required or ootional, depending on
the command. Optional parameters are specified by
enclosing the parameter in brackets ([ 1). It a
oarameter is designated as optional, it may be omitted
from the commanc seauence (see section D.3.d).

(6) The desigration [<disk nr> [/<key>]) indicates that

the entire oarameter seguence is optional, and that
<disk nr> may acpear without /<key>, The converse,
however, is not true.
(7) If parameters are entered in 3 command segquence they
must be in the order specified in the syntax. For
example, <disk nr> may not be entered before <drive |
itr>,
(8) The notation (error reset) at the end of each ccmmand
strina is a reminder to the user that each MTS command

sequence must be terminated by the ERRUR RESET kev.

c. Parameter Definitions
The system commands have four types of
parameters:

i (1) <drive 1tr> = must be one of the alohabetic characters
A through H. It specifies one of the eilaht virtual
disk drives available to a terminal user.

() <0isk nr> = must be a decimal number 1in the range

It

0=31, specifies one of up to 32 virtual floppy
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disk files on the Sycor mini=disk.

(3) /<key> = a string of not more than four <characters,
always precedec by the special character '/' which
designates the string as a key parameter. All wvalid
ASCII characters are acceptable including plank, slash
(/), and other special characters.,

(4) <memory size> = must be a decimal value in the range 0
to 48, which specifies the user's swap image size in
kilobytes. The adefault value for a user swap image 1s

16K,

d. Default Parameter Values

Certain system commands allow the user to omit
the <drive 1ter> anc/or <disk nr> parameters. In these
cases, MIS determines the appropriate drive letter and disk
number by scanning i1ts allocation tables for the first
available virtual adrive or virtual disk, as appropriate. If
one is found, it is allocated to the requestina user,
Otherwise the appropriate error message is displayed.

The <key> parameter is optional only it the disk
requested has no protection attributes specified. Thus there
is no default <key> value. As oreviously mentioned, the

default <memory size> parameter is 16K,
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e. Commana Descriptions

The following pages descrivbe in detail each of
the system commands:

(1) ATTACH

(2) LOGIN

(5) PROTECT

(4) QUIT

(S) RESTRICT

(6) SIZE

UNPROTECT




SYSTEM COMMAND ATTACH

Function:
To attach a virtual floppy disk to a virtual disk drive
for use by a user at a specific terminal.

Syntax:
ATTACH ([<drive 1tr>) [<disk nr> (/<key>)] (error reset)

Description:
This system command simulates the ohysical operation of
loading virtual gisk <gdisk nr> into virtual arive <drive
ltr>, All parameters are ootional, section Die3ad
describes the agefault values when optional parameters
are omitted.

Error Messages:

DRIVE NOT AVAIL

Drive letter has not been
specified ana there is no arive
presently available for assignment.
Disk number entered 1S areater
than 31,
Disk number specified is oresently
allocated with read/write access to
another user.
Drive letter entered is not one of the
letters A through H.
Either disk number has not been
specified amna there isS no aisk
presently available for assignment; or
the specified agisk is not

- available for assignment.
INVALID CMD = Syntax error in command sequence,
KEY ERROR - The specified disk requires a key
and either a3 key has not been entereg
or the entered key did not match,

VISK NR ERROR

DISK IN USE

DRIVE LTR ERROR

DISK NOT AVAIL

Examples:

ATTACH A 3 /USRI

A C
attach S /vd#i
a 1
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SYSTEM COMMAND LOGIN

Function:
Links the terminal user to MTS and provides the initial

load of the user's program or operating system (default
system is CP/Mj

Syntax:

LOGIN [<disk nr> [/<key>]] (error reset)

Description: %

This system command notifies MTS that the requesting
terminal is now active, and simulates the physical
cold=start bootstrap operation of the wuser's system,
The bootstrap load always takes place from virtual drive

A. The wvirtual disk (and associated key, if any) ;
attached to this drive may be specified as a parameter.
The agefault is disk nr 0, which is a read only disk and
always contains the CP/M operating system.

Error Messages:

DISK NR ERROR - Disk number enterea is greater
than 31.

DISK IN USE - Disk number specified i1s presently
allocated with read/write access to
another user.

DISK NOT AVAIL = The specified disk is not available
for assignment.

HAROWARE EKROR = Abnormal completion status was
returned by the mini-disk controller
following a write operation.

INVALID CMD = Syntax error in command sequence. 1

KEY ERROR -~ [he specified agisk requires a key
and either a key has not heen enterea
of the entered key did not match,

Examples: ]

LOGIN 3 /D1
L 15 |
login 25 /a25S j

|
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SYSTEM COMMAND PROTECT
Function:
Adds the read/write protection attribute to the
specified virtual diske.
Syntax:
PROTECT <disk nr> /<key> (error reset)

Description:

This system commang provides the user with the means for
on=line assignment of a protection <key> to <disk nr>,

trror Messages:

DISK NR ERROR Disk number enterea is qreater

tham 31,

HARDWARE ERROR Abnormal completion status was
returned by the mini=disk controller

following a read or write operation.

INVALID CMD

Syntax error in commang segquence.

KEY ERROR - The specified disk is already
protected. To change protection kevys
use UMPROTECT with current key and
then PROTECT with new key.

Examples:
PRUTECT 1 /VFDS

protect 10 /keyl
p 2 /ur2l
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SYSTEM COMMAND QUIT

Function:

Terminates the terminal user's link to MTS,

Syntax:

QUIT (error reset)

Description:

This system command notifies MTS that the requesting
terminal is no longer active.

Error Messages:

HARDWARE ERROR = Abnormal completion status was
returned by the mini=disk controller
following a write operation. This may
indicate that the last virtual)l disk
written to was not closed prooerly and
gata has been lost.

INVALID CMD - Svyntax error in command sequence.

Examples:

QUIT
quit
Q
q
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SYSTEM COMMAND

Function:

Adds the read restriction attribute to the specified

virtual disk.

Syntax:

RESTRICT <disk nr> /<kev> (error reset)

Description:

This system commang provides the user with the means for
on=line assignment of a "read only" restriction to <agisk

nr>, This allows

disk as available to other users for read only access.
The virtual floopy disk must have bpeen protected oprior
to issuing the restrict command. The <key> is the same

as the <key> useg

Error Messages:

DISK NR ERROR

DISK IN USE

INVALID CMD

KEY ERROR -

Examples:

RESTRICT 3 /1D 1
K 4 / ID4
restrict 13 /usrl
r 16 /1

RESTRICT !

the user to specify a virtual floppy

in the protect command.

Disk number entered is qreated
than 31,

Disk number specified is presentliy
allocated with read/write access to
another user.

Syntax error in command sequence.
The specified disk reauires a key

and either a key has not been entereag
or the entered key did not match.
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SYSIEM CUMMAND

Function:

Specifies the memory size to be allocated
terminal user.

Syntax:

SIZE <memory size> (error reset)

Description:

0

to

This system command sets the size of the user's
image. The range of values is 0=48K, The default value

after login i1s loK,

Error Messages:

INVALID CMD - Syntax error in command sequence or

the size parameter entered dces
not fall in the ranage of 0=43;

or the Sycor 440 swap file is not
large enough to hold this size

swap image (see section C.3).

Examples:
SIZE 24

S 32
size 48
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SYSTEM COMMAND UNPROTECT
Function:

To remove a previously entered protection key from the
specifiea virtual floppy disk.

Syntax:
UNPROTECT <disk nr> /<key> (error reset)

Description:
This system command provides the user with the means for
on=line removal cf all protection attributes form <disk
nr>,

Error Messages:

DISK NR ERROR

Disk number entered is qgreater
than 31.

HAROWARE ERROR

Abnormal completion status was
returned by the mini=disk controller
following a read or write operation.

INVvALID CMD Syntax error in command seqQuence.
KEY ERROR - A protection key is required and
either no key was entered, or
the enterea key did not match,

Examples:
UNPROTECT 18 /NR 9
V] 12 /0964

unprotect 7 /0vfg
u 9 /02%%
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E. MTS STATUS LINE MESSAGES

The MTS operating system utilizes the first line of each
terminal for system status and error message displays. The
status line is 64 characters in length and is divided into

three display areas as shown below.

STATUS LINE

0 39 40 47 48 63

H vV F C H MSsS I MS G}
where

VFD = Virtual Floppy Disk Status Display

MS = Memory Size Disolay

MSG = Error Message Display

1. Virtual Floppy Disk Status Display
This display contains 1information on the virtual

drive and disk assignments currently in effect., For each
attached virtual floppy disk the following will be

isplayed:

(1) arive letter

(2) disk numper

(3) restriction ingicator (r or blank)
For example, if the user has attached disk number 3 to drive
A and disk number 25 (which is restrictec) to drive C, the

status display would appear as follows:
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0 10 39

1A=03 C=2Sr

2. Memory Size Display
The center of the status 1line display shows the
current memory size for that user and the "MTS" header. For
example, if the system default memory size were being used,

the display would appear as follows:

49 47

16K MTS

3. Error Message Disolay
All MTS system commands are validatea and an error
alert generated if any syntax errors are found. The last 16
positions of the status line are reserved for these
messages. A valid system command will <clear the error
message display of any orevious error alert, The followina

is a3 summary of system error messages.

MESSAGE MEANING
(Blank Uisplay) Initial condition; also the status message
area is cleared following the processing

of a valid system command.

DISK IN USE Disk numoer soecified is presently allo=-
categ with read/write access to another

user,
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DISK NOT AVAIL

DISK NR ERROR

ODRIVE LTR ERROR

CRIVE NOT AVAIL

HARDWARE ERROR

INVALID

CMD

KEY ERROR

PRINTER

NOT RDY

Either the disk number has not been speci=-
fiea and there is no disk presently
available for assignment; or specified
disk number is not available for

assignment.

Disk numper entered is greater than 31,

Urive numtber entered is not one of thne

letters A throuah H.

Drive letter has not been specifiea and
there 1is no drive presently available for

assignment.,

Abnormal completion status was returnea by
the mini=disk controller following a read

or write operation,

Syntax error has been detected 1in the

command sequence.

fhe specifiea disk requires a key and
either a key has not been entered or tne

entered key did not match,.

Abnormal completion status was returned by
the orinter controller followina a orint
oceration. This error may be caused Dy
printer power off, printer not selectec or

printer out of opaoer.
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TASK DELETED

when RECOVERY is specified during system
initialization, this message is displavyed
at the terminal which was executing when
the system failure occurred. It indicates
that this terminal user must reestablish

the environment.
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F. MTS/USER PROGRAM INTERFACE

1. Program [nterface Design

M1S was designed to provide a timeshared, virtual
8080 microprocessor environment for microcomputer systems
development. The term virtual is appropriate here because
the wuser actually interfaces with MTS for many services
normally provided by hardware in a dedicated CPU
environment. A software interface between user programs and
the Sycor 440 hardware is necessary in order to allocate the
hardware resources equitably and efficiently, while at the
same time satisfying the service reguirements of several
competing user orogramse.

The MTS/user program interface consists of a set of
service routines which may be <called by a user orogram
through a single entrv point to perform terminal I/0, access
virtual floppy disks, or modify the wuser's virtual
environment. The design was heavily influenced by the CP/M
operating system wnich uses a similar scheme for I/0.

The set of service routines may be logically divided
into two types of <calls on MTS, The first typer system
calls, perform the sare functions for a wuser oprogram as
system commands provide for the user at a terminal (D.3).
The functions deal with modifying the user's current virtual
environment by c¢chancing memory size, attaching various
virtual disks to virtual drives, or even logging on ana otf
the system., Service <calls are the secona tyce of call

provided by the MTS software interface. Service <c¢alls are
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used to perform terminal I/0 and'access virtal flopoy disks,
A call to MTS takes the form
<value> = MTS(<fid>,<parm>)
The first argument, <fid>, is a number from 0 to 17 which
identifies the function requested. The <parm> argument may
be a parameter value, if only a single parameter s
required, or the address of a parameter list if more than
one parameter is reaquired. In each case MTS returns <value>
upon completion of the reauested operation. This returned
value may oe an ASCII character code, an error code, of in
several cases have no significance. Both system calls and
service calls are formed as described above. The syntax and
function of each <c¢all are described in sections 2 ana 3.
Section 4 details the calling procedures which include the

register assignments for <fig>, <parm> and return values.
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2. System Calls

All system commands available to a wuser at a

terminal are also available to a user program through system
calls. An additional call is provided which will display an
approoriate terminal alert at the user's terminal if entered
with an error code, Table | summarizes the required

arguments and return values of each system call.

TABLE 1

SYSTEM CALL SUMMARY

FID NAME PARM VALUE
0 ATTACH list error code
1 DISPLAY MSG error code none
2 LOGIN lTist error code
3 PROTECT list error code
4 QUIT none none
S RESTRICT lTist error code
6 SIZE size error code
7 UNPROTECT list error code

a. Arguments
Each system call is identified by a number which
MTS associates with a particular service routine, In
adoition to this function identifier, MTS may require one or
several additional rcarameters to perform the reauested
service. W#hen more than one parameter is required, MTS must
be passed the aodress of a byte vector containina these

parameters. Each system call requires that this vector
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conform to some fixed format.‘ In general each byte of the
vector will contain some numeric value or an ASCII character
code, but situations may arise when an optional parameter is
not specified. In such cases the corresponding byte in the
parameter vector must be filled with the value FFH. Section
4 details the calling orocedure which incluges the register

assignments for the arguments.

b. System Call Descriptions
The following paaes describe 1in detail each

system caile.
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SYSTEM CALL ATTACH

Function:

To attach a virtual floppy disk to a virtual disk drive
for use Dy a user at a specific terminal.

Arguments:
FID = 0

PARM = address of parameter vector
byte 0: arive number where Az=0, B=1l, etc.
pyte 1: disk numoer = 0 to 31
pytes 2=5: protection key = 0 to 4 ASCII characters

Description:

This call simulates the physical oceration of lcading
virtual disk <disk nr> into virtual drive <drive nr>,
All parameters are optional, If disk and/or drive nr 1is
not specified MJTS searches the disk or drive mao table
respectively for the first available entry. A
protection key 1is only required if the virtual disk to
pe attached has bteen assigned reaa/write protection.
The cal)l returns an error code upon completion.

Error Coaqes:
0 - Uperation successful
2 = tither disk number has not been specified and tnere
is no disk presently available for assignment; or
the specified disk is not available for assianment,

3 = Disk number specified is presently allocated with
read/write access to another user,

4 = Disk number specified is greater than 31,

S = lhe specified disk requires a key and eitner a key
has not been entered or the entered key did not
match,

6 = Drive number soecified is aqreater than 7.

10 = Drive number has not peen specified and there is no
drive presently available for assignment.
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SYSTEM CALL DISPLAY MSG

|
|
|

Function:
To display a terminal alert in the status message area
of the user's terminal.

Arguments:
FID = 1

PARM = error code

Description:
This call takes an error code as input and cdisplays the
corresponding oredefined terminal alert message on the
user's terminal. The DISPLAY MSG system <call provides
the only way for a wuser to display messages on the
terminal status line. No value is returned Dy this i
system call. !
Action:
0 = blank :
1 - INVALID CMD
2 = DISK NOT AVAIL
3 « DISK IN USE
4 = DISK NR EKROR
S = KEY ERROR
6 = DRIVE LTR ERROR
7 = PRINTER NOT ROY
8 = HARDWARE ERRCR
9 =« TASK DELETED

10 = DRIVE NOT AvVAIL
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SYSTEM CALL

Function:

Reinitializes the user's MTS environment and reboots the
user's system from drive A,

Arguments: i

FID = 2

PARM = agdress of parameter vector
pbyte 0: disk numper = 0 to 31!
bytes 1=4: protection key = 0 to 4 ASCII characters

Description:

This system call creates a reinitialized MTS environment
for the user program. Memory size remains at tne
current value anc the specified disk, if any, will be
attached to drive A, If no disk number is specifieda,
disk number 0 containing the CP/M system 1is attached.
Drive assignment and memory size wil! be displayea on
the status line of the user's terminal. The user system
is then repootec from drive A, All other grives and
disks are reset.

Error Codes:
0 = Operation successful
2 = The specified disk 1s not available for assignment.

3 « Disk number specified is currently allocated with
read/write access to another user.

4 = Disk number specified is greater than 31.

S = The specifiea disk requires a key and either a key
has not been entered or the entered key did not
match,

8 = Abnormal completion status was returned by the
mini=disk controller following a write operation.
This may 1ingicate that the last virtual agisk
written to was not closed oroperly ang data has
been lost.

75




SYSTEM CALL PROTECT

Function:

Read/write protect a virtual disk.

Arguments:
FID = 3

PARM = address of parameter vector
oyte 0: disk number = 0 to 31
bytes 1=4: protection key = | to 4 ASCII characters

Description:

This system <call adds the read/write protection
attribute to the soecified virtual diske. This is
accomplished by the upodate of the basic configuration
file .MTSCNFG (C.4). Upon normal compietion of the call
agisk wuse is limited only to those who know the
protection kevy.

Error Codes:
0 = Operation successful

4 = Disk number specified is greater than 31,

S « Key has not been entered or disk 1is already
protected with another key.

8 =« Abnormal comoletion status was returned by the
mini=disk controller following a read or write
operation. This may indicate that the last virtual
disk written to was not closed properly and data
has been lost.
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SYSTEM CALL QUIT

Function:

Logs the user off MTS.

! Arguments:
FID = 4

| PARM = none required

Description:

This system cali nmotifies MTS that the requesting user
program 1is no Jlunger active. Control will not be
: returned to the user program, The wuser must Jlog 1in
g through the terminal to regain system facilities.

Error Codes:
0 - Operation successful.

8 = Abnormal completion status was returnea by the
mini=disk controller following a write operation.
This may 1i1ndicate that the 1last wvirtual disk
written to was not <closed properly ana data has
been lost. If this error code is returned, the
terminal alert HARDWARE ERROR 1is automatically
displaved in the status message area of the wuser's
terminal.

77

——




SYSTEM CALL RESTRICT
Function:

Assignment of "read only" restriction to a virtual disk,

Arguments:
FID = S
PARM = agdress of parameter vector

oyte 0: disk numper = 0 to 31
bytes l=4: protection key = |1 to 4 ASCII characters

Description:
This system call adds the read restriction attribute to
a virtual disk which has been previously protected. The
protection key is the same as that used for the oprotect
system call. MTS adds the reaa restriction attribute to
the pasic configuration file .MTSCNFG.

Error Coages:

0 - Uperation successful

3 = Disk number specified currently allocated with
read/write access to amother user.

]

4 = Disk number specified is greater than 31.

S = The specifieu disk requires a kev and either a key
has not been entered or the entered key did not
matche.

8 = Abnormal completion status was returned by the
mini=disk controller following a read or write
operation. This may indicate that the last virtual
disk written to was not closed properly ana data
has been lost.
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SYSTEM CALL SIZE

Function:

Set the amount of memory available to the user.

Arguments:

FID = 6

PARM = memory size in kilobytes

Descrotion:

This system call adjusts the size of the wuser's swap
image to the scecified value. The value must fall in
the range 0 to 48, and also must not be greater than tne
size of the swap file associated with the wuser's
terminal.,

Error Codes:

0 - Operation successful,

1 = Either specified size exceeds 48K, or a value less
than 48K exceeds the size of the available swao
file.




SYSIEM CALL UNPROTECT
Function:
Remove a previously specified protection key from a
virtual diske.
Arguments:
FID = 7
PARM = address of parameter vector
byte 0: disk rumber = 0 to 31
oytes 1=d4: orctection key = | to 4 ASCII characters
Lescription:
This system call removes all orotection attributes from
the specified virtual disk. This is accomplished by
modification of the confiquration file .MTSCNFG.
Error Codes:
0 = Operation successful
4 = Disk number specified is greater than 31.

S = A protection key 1s required anad either a key has
not been entered or the entered key did not match.

8 - Abnormal completion status was returned by the
mini=disx ccntroller following a read or write
operation. This may indicate that the last virtual
disk written to was not closed oroperly and data
has been lost.




3. Service Calls
The MTS environment currently provides a virtual CRT
terminal as the primary 1/0 device and virtual floppy disk
drives for auxiliary storage. Access to both of these
virtual devices is through MTS service calls, A summary of
the service calls showing parameters and returned values s

given in Table 2.

TABLE 2

SERVICE CALL SUMMARY

FID NAME PARM VALUE

8 TERMINAL STATUS none true/false
9 READ TERMINAL none character
10 WRITE TERMINAL character none

11 WRITE PRINTER character error code
12 SELECT DRIVE drive nr error code
13 SET DMA dma address error code
id SET TRACK track nr error code
15 SET SECTOR sector nr error code
16 READ FLOPPY none error code
) 7 WRITE FLOPPY none error code

a. Virtual Terminals
The MTS virtual terminal simulates tne operation
of a serial half=duplex <console device. Single ASCII
characters may be passed from the terminal keyboard to a

user proaram, or from a8 user orogram to the terminal for
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display. A service call to MTS is required to mnass each
character. MTS also provides a terminal status service call
which allows a user program to test the status of «
terminal.

The user should keeo in mind that characters are
actually being passed between his program and the terminal
display buffer (D.l.b). This means that input need not be
echoed by the user's program since it already appears on the
display. Simole line editing is also provided by MTS on the
input data prior to makina that data available for
processing by the user's porogram.

The user can directly contribute to 1mproved
system response oy porcper use of the terminal service calls.
It is common practice when writina conversational proarams
to implement a "get character" routine to handle input from
the terminal. Normally this routine does little more than
repeatedly test the terminal status until it finds input
waiting. In the MTS environment a more efficient method of
accomplishing the same goal is to immediately read from the

terminal without testing for status. If input 1is waiting,

the first <character will be opassed immediately. More
importantly, if there 1s no input waiting, MTS will block
the wuser's orogram until a character 1is enterea at the

keyboard. The blockeo program may be swapped out and the
CPU allocatea to another user. This method of implementing
conversational programs takes advantage of unproductive
waiting time in one user proqQram to Sservice additional

users.

82




b. Virtual Floppy Disk Drives

The MTS virtual floppy disk drive provides
auxiliary storage for user programs on virtual floppy disks.
These hard-sectored agisks have 128 bytes per sector, 26
sectors per track, and a maximum number of tracks determined
by the size of the file containing the disk image (C.6).
Each user has eight drives available for dedicated use.

Drive A is activated when the user logs in and
serves as the user system load device. In a process which
simulates a cold=start bootstrap loaag the first four sectors
on track 0 are read into the user's memory space at location
4000H., MTS assumes that these sectors contain executable
code which will load the remainder of the user's system.
Unless another disk 1is specified 1in the LOGIN command
strina, a read-only disk containing the CP/M operating
system will be attached when drive A is activated.

The wuser may activate any or all of the
remaining virtual! drives by attaching a virtual diske. This
is accomplished from the terminal by entering the ATTACH
system command or directly from the user's orogram by a call
to MTS. Although no cirect method for detaching a virtual
disk 1is provided by MTS, the same effect is produced
indirectly by overriding the current drive assignment with a
second ATTACH command. When the secona floppy disk is
attached MTS <closes the opreviously attached aisk and
releases it for use elsewhere.

Data transfer between a virtual disk and a user

orogram utilizes a 128 byte ouffer in the user's orogram
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space called a DMA buffer. The name 1is derivea from the
nature of the transfer operation: to the user program it
appears that data transfer is by direct memory access.
Before the user program can access a particular
virtual disk sector the user must specify a complete sector
address and a DMA puffer. A complete sector address consists
of drive, track, and sector numbers. Note that MTS will not
allow a virtual drive to be selected until a disk has been
attached. A DMA buffer is defined by its base address. MIS
provides a service call to enter each of these four values.
Once a value has been entered it will be used for all
subsequent virtual disk accesses until redefined by a second

service call.,

c. Dedicatea Printer

The MTS dedicated printer provides the user with
the ability to obtain nard=copy output. Single ASCII
characters may be passed from the wuser program to the
printer for display. A service call to MTS is reauirea to
pass each character.

The printer is a dedicated device. This means
that once a task is allocated the printer, no other tasks
may use the orinter. A task is allocatea the printer merely
oy the successful completion of a call to the write printer
service routine, The write printer service routine buffers
the characters in memory -and eventually writes the
characters to the .MTSPRT disk file. Note that the oprinter

does not actually print the characters until the end of file
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SERVICE CALL

Function:

TERMINAL STATUS

Interrogate the status of the user's terminal.

Arguments:

FID = 8

PARM = none required

Description:

This service call returns a logical value answering the

gquestion

should not
processing
available.
the READ
other user

Value:

00H = all

"Is terminal input waiting?" TERMINAL STATUS
be usead in those situations where ro further
can be accompiished until terminal input is
In such a case it is more efficient to wuse
TERMINAL service call to allow processing of
tasks while waiting.

terminal input orocessed

FFR = terminal inout waiting
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SERVICE CALL

READ TERMINAL |

Function:
Read the next available character from the wuser's
terminal.

Arguments:
FID = 9

PARM = none required

Description:

This service call passes the next available ASCII
character from the user's terminal display buffer to the
user program. The maximum size 1input lire s S12

characters. Each input line is terminated by a carriage
return, It is not necessary for user programs to echo i
input characters since they are already disoclayed on the |
user's terminal before becoming available to the user
program. Line editing functions are orovided by MTS.

Value:

A single ASCII character ~ the end of each input line 1is

indicated by the return of a carriage return (ASCII
0DH) .
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SERVICE CALL WRITE TERMINAL 1

Function:

To write a character to the user's terminal.

Arguments:
FID = 10

PARM = a single ASCII character

Description: a

This service call passes the specified character from
the wuser orogram to the terminal disolay buffer for
display. Carriage return (ASCII = 0DH) returns thne
cursor to first position of the current line., Line Feed
(ASCII = 0AH) moves the cursor down one line. Each
output line will normally be terminated oy the CR=LF
combination.

Value:

None returned.




SERVICE CALL WRITE PRINTER

Function: |

To write a character to the printer,

Arguments:
FID = 11

PARM = a single ASCII character

Description:

This service call passes the specified character from
the user oprogram to the printer buffer., The printer
does not orint any characters until the end of file
character (contrcl 2Z) 1is received. If an end of file
character had been previously received, the repeat
character (contrcl R) may Dbe issued resulting in the
printing of information uo to the last end of file.

Error Codes:
0 - Uperation successful

7 = Printer is not ready. Printer may be turned off,
not selected or out of paper.

8 = Abnormal completion status was returned by the
mini=disk controller following a write operation.

11 = Printer 1is in use. This c¢code indicates that
another task currently has control of the printer
or the printer is currently orinting a file.

12 = The end of the printer file J.MISPRT has GCeen
exceeded. The user must recreate the .MISPRT file
with a larger file size in order to alleviate this
error (C.S).




SERVICE CALL ’ SELECT DRIVE

Function:

Selects the virtual floppy disk drive to be used in
subsequent floppy disk accesses.

Arguments:

FID = 12

PARM = drive number where A=0, B=1, etc.

Description:

This service call selects one of the eight virtual
floppy disk drives available to eacnh user program
for use in subsequent floppy disk accesses. Before
a drive can be selected, a virtual disk must be
attached.

Error Codes:

0

6

10

Uperation Successful,

Drive number specified is qgreater than 7. Selected
darive is changed.

Abnormal completion status was returned by the
mini=disk controller following a read or write
operation.

Drive specified is not in use. Indicates that no
virtual disk has been attachea to the specified
drive. Selected drive i1s unchanged.




SERVICE CALL SET DMA

Function:

Sets the base address of the 128 byte DMA buffer to bpe
used in subsequent floppy disk accesses.

Arguments:
FID =13

PARM = base address of DMA buffer

Description:

The DMA puffer recuired to access a virtual floppy daisk
must be a conticuous block of 128 bytes located in the
user's memory space, i.e. with base address qreater
than 4000H, Specifying a DMA address areater than or
eaqual to FFOOH will have unpregictable results, but can
normally be expected to cause a system c¢rash and
subsequent deleticn of the user's task upon recovervy.

Error Codes:
0 - Operation successful.
12 = Address specified is less than the base of user's

memory space. Current OMA address remains
unchanged.
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SERVICE CALL SET TKACK

Function:
Sets the floppy disk track number to be wused
subsequent virtual floppy disk accesses.

Arguments:
FID = 14

PARM = track number = 0 to 76

Description:

This service call sets the track numoer to be wused

in

1N

subsequent floopy disk accesses. Values may range from

0 to 76. The value cannot be validated wuntil it

1S

associated with a virtual floppy disk number; therefore,
no validation is performed wuntil a reaag or write

operation is requested.

Error Codes:

0 - Operation successful

12 = Track number specified is greater than 76. Current

value of track number remains unchanged.
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SERVICE CALL SET SECTOR

Function:

Sets the floopy disk sector number to bDe used in
subsequent virtual floppy disk accessese.

Arguments:
FID = 15

PARM = sector numper = 1 to 26

Descriotion:

This service call sets the sector number to be used
in subsequent virtual floopy disk accesses. Since
each floppy cisk track contains 26 sectors numbered
from 1 to 26, this value cannot be less than | nor
greater than 26.

Error Codes:
0 = Operation successful.
12 = Sector number specified is less than 1 or areater

than 2o6. Current value of sector number remains
unchanaed.




SERVICE CALL READ FLOPPY

Function:

Simulates reading a 128 byte sector from a floppy disk.

Arguments:
FID = 16

PAKM = none reqguired

Description:

This service call simulates reading from a floopy disk
by mapping the current drive, track, and sector numbers
into @ mini=disk address; reading the mini=gisk sector
into a buffer; and moving 128 bytes from the mini=gisk
puffer into the current DMA puffer in the user's memory
space. Errors may occur at two points in the process.
[f the calculated mini-disk address falls outside the
pounds of the virtual disk file attached to the
specified virtual arive, it ingicates anmn error in the
specified track number. Errors may also occur during
mini=disk read anc write operations. A user oprogram
must consider such hardware errors as irrecoverable
since MTS provides insufficient information to determine
the cause.

Error Coces:
0 = Operation successful.
8 - Apnormal completion status was returned by the
mini=disk ccntroller following a3 read or write

operation.

12 = Calculated mini=disk address out of bounds. Prob=-
able error in specified track number.
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SERVICE CALL WRITE FLUPPY

Function:

Simulates writing a 128 byte sector to a floppy dgiske.

Arguments:

FID = 17

PARM = none required

Description:

ihis service call simulates writing to 3 floppy disk Dy
mapping the current drive, track, and sector numbers
into a mini=disk aadress; reading the mini=disk sector
into a buffer; ana moving 128 bytes of data from the
current DMA buffer in the user's memory space 1into the
mini=disk buffer. Errors may occur at two points in the
process. If the <calculatead minmi=gdisk adaress falls
outside the bouncs of the virtual disk file attached to
the specified virtual drive, it indicates an error in
the specified track number. Errors may also occur
during mini=disk reaad and write operations. The wuser
should 1interpret such hardware errors as indicatina a
bad sector on the virtual flopoy disk and try repeating
the operation with a different floppy disk sector and
track combination,

Error Coaes:

0 = Operation successful.,
2 = Flopoy disk is read only. Write is not permitted.
B = Apbnormal compcletion status was returned by the

mini=adisk controller following a read or write
operation.

12 = Calculated mini=disk address out of bounas. : -
able error in specified track nmnumber,
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4. Calling Procedure

A1l calls to MTS, whether system caills or service
calls, are made through a single entry point at location
2000H, Each call takes two arguments: the function
identifier in register C; and a parameter value or address
in register pair DE. In those cases where the second
argument is only a single byte the contents of the D
register are ignored.

Each call to MTS returns a value in the A register.
This value may be an error code, an ASCII character code, or
zero. The value 2zero is returned by those routines whose
value has no significance such as WRITE TERMINAL.

Note that the register assignments for arguments and
returned values conform to the PL/M convention for passing
parameters. The following examples illustrate the calling
procedure for 8080 Assembly Language, ML80, and PL/M in the
MTS environment. Each example illustrates the sequence
required to read floopy disk sector 22, track 43 on drive 2

into a OMA buffer at address 4100H.

a. 8080 Assemrbly Language
Ahen writing in 8080 assembly Jlanguage MTS s

accessed by a direct call to the MTS entry point:

MTS EQU 2000H

MVI Cr12 tFID = 12
MVI E,2 sORIVE NR = 2
CALL MTS ;SELECT DRIVE
MVI Cr13 sFID = 13
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LXI D,4100H +DMA ADDRESS = 4100H

CALL  MTS ;SET DMA
MV I Coldu iFID = 14

MVI E,43 sTRACK NR = 43

CALL  MTS ;SET TRACK !
MVI C,1S iFID = 1S |
MV I E,22 ;SECTOR NR = 22 |
CALL  MTS ;SET SECTOR

MVI C,16 JFID = 16

CALL  MTS ;READ FLOPPY

MV I C,15 JFID = 15 |
MV I E,23 ;CHANGE SECTOR NR |
CALL  MTS ;SET SECTOR

MVT C,16 SFID = 16

CALL  MTS JREAD AGAIN

The readibility of MLB80 source orograms may be
enhanced by defining an M80 macro for each call to MTS used
in the program. The following code segment contains several

examples.

(MACRO MTS '2000H"']
(MACRO SELECTSORIVE DNR !

C = 12; E = (DNR]):; CALL (MTS]') {
(MACRO SETSDMA DMA !

C = 13; DE = (DMA]; CALL (MTS1'")
(MACRO SET$TRACK TNR '

'C = 14; € = (TNR]); CALL (MTS)']
(MACRO SET$SECTOR SNR '

C = 1S; £ = (SNR)? CALL ([MTS]'])
(MACRO READSFLOPPY '

C = 16; CALL ([MTS1')

PR

/% SPECIFY COMPLETE SECTOR ADDRESS AND DMA BUFFER =/
(SELECTSORIVE '2'); ;
(SETSOMA ‘'4100H')?
(SETSTRACK '43'1;
(SETSSECTOR '22'):
(READSFLOPPY]) ;
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Sl

/* INCREMENT SECTOR NR AND READ AGAIN =/
[SETSSECTOR '23');
(READSFLOPPY]) ;

c. PL/M

/RRRRRRRRRRRARRRARRRARRRRRNRAARRNARRRARRRRRRARRRRRRAR AR AKX/

/% SAMPLE PL/M PROGRAM SEGMENT x/
/RN RRARERRR AR AR R R R A AR KRR RN KA R AR R R KRR AR R R AR RRRARRRKARAN AR/

4000H:
USER: PROCEDURE?;
DECLARE
LIT LITERALLY 'LITERALLY',
MTS LIT *2000H"*,
SELECTS$DRIVE LIT silie s,
SET30OMA LIT ‘13,
SETSTRACK LIT ‘14,
SETSSECTOR LIT '15°',
READSFLOPPY LIT ‘16,
DISPLAYSMSG LIT U1
/R R AR R KRR KRR R KRR KRR AR AR A AR AR KK AR KRR R KA AR R A AKR RN R KK/
/* MTS INTEKRFACE PROCEDURES */

/RERRRE AR R R KRR RARRRRR RN RRR AR RN ARRRARNRRAAARRRRRRRARRARRRL/

MTS1: PROCEDURE (FID,PARM);
/AR RERR KRR AR AR KRR RA XA KRR AR KRR ARRRRR/
/* PROVIDES THE MTS INTERFACE FOR x/
/* FUNCTIONS WHICH DO NOT REWQUIRE A »/

/* RETURN VALUE. x/
/* INPUT: FID = MTS FUNCTION ID x/
/* PARM = PARAMETER OR ADDRESS*/
/* OF PARAMETER LIST. =/

/AR AR KRR AR KRR KRR R KRR KA KR RRR AR KRR KRR/
DECLARE FID BYTE, PARM ADDRESS;

GO TO MTs?

END MTSIt;

MTS2: PROCEDURE (FID,PARM) BYTE;

/AR RIRRARR AR KRR R KRR AR R KRR KRR R KRR AR/
/* PROVIDES THE MTS INTERFACE FOR x/
/% FUNCTIONS WHICH REQUIRE A VALUE =/
/* RETURNED. INPUT PARAMETERS ARE */
/* THE SAME AS IN MTS1, x/
/HERRRERRAR KRR R AR RAR KRR AR RRRRKRRRRRAR/
DECLARE FID BYTE, PARM ADDRESS:

GO TO M™MTS?

END MTSZ2;
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/RRR AR KRR R R R R R AR AR R AR R R R R R AR ANRRNRNRANRARARRRRRRRRRRRANA/

/% SPECIFY COMPLETE SECTOR ADDRESS AND DMA BUFFER =/
/AR RRRRERARRRRRR AR AR RARRRR KRR AR RARAN AR RANRARARRRARAR AR/

CALL MTS1(SELECTSDRIVE, 2);
CALL MTS1(SETSDOMA, 4100H);
CALL MTS1(SETSTRACK, 43);

CALL MTS1(SETSSECTOR, 22):

/XA RRRRRRRRRRRRRRRAARRARARRRRNRRNRRRRRRRRANRRARRNARARNR/

/x READ FLOPPY RETURNS AN ERROR CODE WHICH WILL x/
/* BE RETURNED TO MTS TO BE DISPLAYED ON THE *x/
/* TERMINAL STATUS LINE. x/

/RRRRR KRR AR KRR R R AR R KRR RN RARRRRARRRRRA KRR RRARARRARR AR AR/
CALL MTS1(DISPLAYSMSG, MTS2(READSFLOPPY,0));

/* INCREMENT SECTOR NR AND READ AGAIN */

CALL MTS1(SETS$SECTOR, 23);
CALL MTSI(DISPLAYSEMSG, MTS2(READSFLOPPY,0)) 7

END USER;

EOF
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S. Limitations on User Programs
MTS was designed to provide each user with his own
virtual 8080 microprocessor, Unfortunately, the 1
architecture of the 8080 CPU is not amenable to self=-
virtualization. As a conseauence several |limitations must
be imposed on user programs running in the MTS environment, i
These limitations are:

(1) The user's memory space extends from address 4000H to
FEFF, a total of 48,896 pbytes. Al]l user code, data,
and buffers must be contained within this area of
memory.

(2) Al) user=definec stacks must be four bytes longer than
the maximum size reaquired by the user, The four extra
bytes are needec if an interrupt occurs while the
user's stack is full, Failure to provide this
additional space may result in random execution errors
which are not reproducible and extremely difficult to
diagnose.

(3) User programs should not read or write directly to 1/0
ports while running under MTS, Terminal ana floppy
disk access is provided by MTS service calls.
Attempts to interface directly with the Sycor 440
peripherals or auxiliary storage devices may interfere

with the operation of MTS and damage other users.
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G. CP/M = MTS CP/M INTERFACE

1. CP/M to MTS CP/M Program Conversion
Programs may be easily converted from execution
under the basic CP/M system to execution under the MTS CP/M
system. In the basic version of CP/M the base address of
the system is OOH whereas the base address of the MTS
version of CP/M is U4000H. This is the fundamental
difference between the two versions of CP/M, By taking
existing programs and translating CP/M related aadresses up
by 4000H these programs will run in the MTS CP/M
environment.
Specifically, the following addresses must be
modi fied:
(a) gefault file control block from 00SCH = 007CH chanqged
to 40SCH = 4O7CH
(b) default 128 byte disk buffer from 0080K = 00Q0FFH
changed to 4080H = 40FFH
(c) default adaress of transient program area from 0100H

changed to 4100H

2. PRT Program
A program called PRT has been written for the MTS
CP/M operating system which provides a orinter system
command capability. PRT may be used in two ways.
First, if a user enters an I/0 control P to CP/M the
printer switch is activated therebv causing all information
which is disolayed on the terminal screen to also be

agisplayed on the printer, Recall! that the printer requires
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an end of file character before information output to the
printer is actually printed. After the user has issued the
command:

PRT
the program outputs the end of file character thereby
causing the printing of the latest information.

Second, PRT may be utilized to print any ASCII CP/M

file. ‘After the user enters the command:

PRT <filename>

the PRT program causes the hardcopy output of the file,
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MTS PROGRAM LISTINGS

/RREXRRRRKR KKK REXKRREK xK */
/% GLOBAL IDENTIFIERS */
/REERRRRKKRK WK KKK RKIR KKK * /
/% */

THE FOLLOWING DECLARATIONS DEFINE SYSTEM IDENTI- x/
FIERS WHOSE SCOPE IS GLOBAL THROUGHOUT MTS. THESE x*/
IDENTIFIERS MAY BE DIVIDED INTO THREE DISTINCT */
GROUPS. THE FIRST GROUP INCLUDES ANY IDENTIFIER L 7
CONSIDERED GLOBAL BECAUSE IT IS REFERENCED IN TWO x*x/
OR MORE MODULES OF THE MTS ML80® SOURCE PROGRAM. BY */
INCLUDING THE DECLARATIONS FOR ALL SUCH IDENTIFIERS*x/
IN A SINGLE MODULE, INTERMODULE LINKAGE IS GREATLY */
SIMPLIFIED, AND THE SOURCE PROGRAMS'S READABILITY */
AND CLARITY ARE IMPROVED. */
*x/

THE SECOND GROUP OF IDENTIFIERS INCLUDES THOSE */
VARIABLES WHICH, TAKEN TOGETHER, DEFINE THE STATE */
OF THE SYSTEM, I[.E. THE SYSTEM STATE BLOCK. THE */
CONCEPT OF SYSTEM STATE IS IMPORTANT IN MTS BECAVUSEx/
THE SYCOR 440 HARDWARE ARCHITECTURE PROVIDES NO */
PROTECTION AGAINST INADVERTENT OR MALICIOUS TAMP- x*x/
ERING WITH SYSTEM CODE BY USER PROGRAMS. TO MINI- x/
MIZE THE EFFECTS OF SYSTEM CRASHES CAUSED BY SUCH =x*/
PERING MTS PROVIDES A LIMITED RECOVERY CAPABIL- */
AFTER A TASK’S TIMESLICE EXPIRES, AND JUST */

R TO INITIATING A NEW TASK, THE MTS MONITOR */

S THE CONTENTS OF THE SYSTEM STATE BLOCK TO A */
NAMED .MTSRCVR. IF A CRASH OCCURS WVHILE THE */

W TASK IS EXECUTING, RECOVERY MAY BE ACCOMPLISHED*/

BY REBOOTING MTS AND READING THE CONTENTS OF */
.MTSRCVR BACK INTO THE SYSTEM STATE BLOCK. THE *x/
TASK WHICH CAUSED THE CRASH IS THEN DELETED AND */
NORMAL OPERATION CONTINUES. */

*/
THE THIRD AND FINAL GROUP OF IDENTIFIERS INCLUDES x/
SYSTEM DATA ASSOCIATED WITH A PARTICULAR USER TASK.x*/
SINCE THIS DATA IS ONLY USED WHEN ITS ASSOCIATED */
TASK IS ACTIVE, THE SPACE REQUIRED FORMS A SYSTEM */
AREA IN THE TASK'S SWAP IMAGE. THIS DATA IS SWAPPEDx*/
IN AND OUT ALONG WITH THE USER AREA OF THE SWAP *x/

IMAGE. x/
*/

THE THREE PRIMARY IDENTIFIER GROUPS DESCRIBED x/
ABOVE MAY ALSO BE SUBDIVIDED BASED ON USAGE AND *x/
STORAGE ALLOCATION REQUIREMENTS. THE GROUP AND */
SUBGROUP HEADINGS FOR DECLARATIONS IN THIS MODULE x/
ARE AS FOLLOWS: */
x/

A. GENERAL SYSTEM DECLARATIONS *®/

B. SYSTEM STATE BLOCK DECLARATIONS x/

1. SYSTEM CONTROL */

2. TASK CONTROL TABLE x/

3. DISK MAP TABLE */

C. SYSTEM SWAP AREA DECLARATIONS x/

1. VIRTUAL DISK CONTROL BLOCK *x/

2. SWAP STACK *x/

THE ORDER OF ALL DECLARATIONS IN THIS MODULE MUST x*/
BE MAINTAINED TO PRODUCE A PROPERLY FORMATTED */
OBJECT MODULE. IN THIS REGARD SPECIFICATION OF THE */
INITIAL ATTRIBUTE IN A DECLARATION MUST BE CONSID- */
ERED CAREFULLY SINCE THE ML80 COMPILER ALLOCATES */
DIFFERENT AREAS OF MEMORY FOR INITIALIZED AND */
UNINITIALIZED VARIABLES. SPECIAL PRECAUTIONS ARE */
ALSO NECESSARY FOR LOCAL VARIABLES USED ONLY IN */
SINGLE MODULES. THE ML80 LINK EDITOR IS FORCED TO */
ALLOCATE SPACE FOR SUCH VARIABLES WITHIN THE x/
MODULE'S CODE AREA BY DECLARING EACH SUCH VARIABLE x*/
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% WITH TYPE DATA. THIS TECHNIQUES IMPOSES A PENALTY */

»x OF THREE BYTES PER DECLARATION FOR UNNECESSARY */
»% JUMP INSTRUCTIONS, BUT THE SIMPLIFICATION OF */
»= INTERMODULE LINKAGES MAKES THE TRADEOFF WORTHWHILE.*/
7K */
77 AT AR AT A2 3 3T 3 R 3 AT A 3 3 KKK MWK RKK/
Vs 303 3 3K 200 200 20 28 3 3 K 2 3K 3 K 3 K K N K A A R K K KRR R KKK /7
7/ RERRK ERKKRLKKRK KRR KRR KRR LK KK KL R KRR v

rxxxxxknxxkxx GENERAL SYSTEM DECLARATIONS XXXXkXKKXKKNKKXKK/
27 AR A TN 30 0 28 0 2 K K A KKK KKK K K K KK KK K KKK KKK KK

DECLARE PRTSSTAT BYTE INITIAL (0);
»%x PRINTER STATUS BYTE */
DECLARE BUFSPTR(2) BYTE IFITIAL (9, 1);
sx POINTER INTO PRINT BUFFER */
DECLARE RESERVED( 13) BYTE INITIAL (0,0,0,0,0,0,0,0,0,0,
9,0,0);
»®* RESERVED FOR CASSETTE AND ASYNC INTERFACE x/
DECLARE PARM(2) BYTE INITIAL (90,0):
DECLARE DISK BYTE INITIAL (0);
DECLARE DRIVE BYTE INITIAL (0);
DECLARE ERROR BYTE INITIAL (0);
DECLARE LOCK BYTE INITIAL (1);

7% SYSTEM LOCK - */
/% BIT 0: SWAP LOCK - MTS CODE EXECUTING */
X BITS 1-7: (NOT USED) */

DECLARE TASKSTIMER BYTE INITIAL (OFFH);
»* COUNTER RECORDING HOW MANY TIMER INCREMENTS */
/% (30MS) REMAIN IN TIMESLICE */
DECLARE SVCSSTACK(20) BYTE INITIAL (0);
7% SERVICE MODULE STACK *~/
DECLARE SYS8STACK(20) BYTE INITIAL (0);
% MONITOR MODULE STACK *~
DECLARE MDBUF(312) BYTE INITIAL (@0);
s* MINI-DISK BUFFER - CONTAINS ONE SECTOR *x/
DECLARE MDSAD(2) BYTE INITIAL (9,0);
s* SECTOR NUMBER OF DATA CONTAINED IN MDBUF */

/RRERKRERERERKRKRKEK LKL KKK KKK KKK KKER KR KKK KK KKK KKK KKK/
sxxxxxexxxx SYSTEM STATE BLOCK DECLARATIONS ¥xk¥akxkkxxx/
/RERER KRR KRR KKK LR REEK KKK KRR KKK RK KKK KK KKK R KKK KR KRK S

ZRREERRXRRKRRRRR XK KXX SYSTEM CONTROL kxkrxkX: Ve

DECLARE TASK BYTE INITIAL (0);

7% TERMINAL NR OF TASK CURRENTLY ALLOCATED *7

s* THE CPU - RANGE 0-3 */
DECLARE RECSFILE(2) BYTE INITIAL (0.,0);

7% MINI-DISK SECTOR NUMBER OF .MTSRCVR x/
DECLARE CNFGSFILE(2) BYTE INITIAL (0,0);

7% MINI-DISK SECTOR NUMBER OF .MTSCNFG x/

" * xxxxkR TASK CONTROL TABLE RXXKEKKKRRRKRKRKKK/
/¥ THE TCT CONTAINS INFORMATION ON THE STATE OF EACH x/
s* TASK AND DATA REQUIRED TO SUPPORT SWAPPING. EACH */
/% VARIABLE CONTAINS FOUR ENTRIES - ONE FOR EACH OF x/
s* THE FOUR TERMINAL TASKS. *®/
/7 30300300 3008 3 38 30 3 3 00 3 N KR KKK SRR KR KRR KRR K S

DECLARE TCT$STATUS(4) BYTE INITIAL (0,0,0,0);
BIT 0: SIMULATE BOOTSTRAP DURING NEXT *s

/* TIMESLICE */
rx BIT t: CALL MCP DURING NEXT TIMESLICE *7
/X BIT 2: (NOT USED) */
X BIT 3: (NOT USED) xs
/% BIT 4: RST 7 DURING NEXT TIMESLICE */
R BIT 3: BLOCKED FOR TERMINAL [-0 *s
7% BIT 6: CURRENT SWAP [MAGE RESIDES ON *s
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/%X MINI-DISK ; x/
7% BIT 7: CURRENT SWAP IMAGE IN MEMORY *x/
DECLARE TCT®$DM(32) BYTE INITIAL (0,9,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,6,0,0,0);

»% DRIVE MAP - POINTERS TO VIRTUAL DISK ASSOC- %/
»x 1ATED WITH EACH VIRTUAL DRIVE. BYTES 0-7 */
»%* CORRESPOND RESPECTIVELY TO DRIVES A-H FOR */

»* EACH 8 BYTE ENTRY. */
Ve BITS 0-4: DISK NR - RANGE 0-31 x/
IR BIT 3: (NOT USED) x/
/% BIT 6: READ ONLY FLAG */
/% BIT 7: IN USE FLAG x/

DECLARE TCTS$SIZE(4) BYTE INITIAL (32,32,32,32);

+% SIZE OF SWAP IMAGE EXPRESSED IN NUMBER *~/

<% OF 512 BYTE MINI-DISK SECTORS */
DECLARE TCTSBOE(8) BYTE INITIAL (4,0,0,0,0,0,0,90);
DECLARE TCTSEOE(8) BYTE INITIAL (0,0,0,0,0,0,0,0);

s%* MINI-DISK SECTOR NUMBER FOR EACH SWAP FILE */

»%¥ = INITIALIZED WHEN MTS LOADED */

s DISK MAP TABLE XHKKKKKKRKKKRKKKKKKKKKS/
»%* THE DMT CONTAINS INFORMATION ON THE STATUS, PRO- x/
s* TECTION, AND LOCATION ON THE MINI-DISK OF ALL VIR~ */

s%* TUAL FLOPPY DISKS. EACH VARIABLE CONTAINS 32 */
s* ENTRIES - ONE FOR EACH POTENTIAL DISK NR. THE *x/
»% ENTIRE TABLE IS LOADED AND VERIFIED DURING MTS */
/% INITIALIZATION. */

/7 AN A A A A A AR R RO KR KRR KKK K KKK KRR KKK

DECLARE DMTS$FLAG(32) BYTE INITIAL (0,0,0,0,0,0,0,0,0,0,
9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,9,0,0,0,0);

/K BIT 0: DISK EXISTS x/
/% BIT 1: IN USE */
K BIT 2: PROTECTED - KEY REQUIRED */
Ve BIT 3: RESTRICTED TO READ ONLY W/0 KEY x/
’® BITS 4-7: (NOT USED) x/
DECLARE DMTSBOE(64) BYTE INITIAL (0,0,0,90,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
9,0,0,0,0,0,0);
»%* MINI-DISK SECTOR NUMBER FOR BEGINNING *x/
s* OF EXTENT *x/
DECLARE DMTS8EOE(64) BYTE INITIAL (0,0,0,0,0,0,0,0,0,
9,0,0,0,0,0,0,0,0,0,0,0,0,9,9,0,0,0,0,0,0,0,9,0,
9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
00010‘0'040‘0);
»®* MINI-DISK SECTOR NUMBER FOR END */
s* OF EXTENT x/
DECLARE DMTSKEY( 128) BYTE INITIAL (20H);
s* ONE TO FOUR ASCII CHAR PROTECTION KEY */
7/ RRR XRKK KKK x/
rexxxxxxkkkkx SYSTEM SWAP AREA DECLARATIONS RE¥ERKKKNRKKNKK/
y x * SRR AR R K KRR KKK KKK/

rxeeexexxxexxxx VIRTUAL DISK CONTROL BLOCK XXXXXXKKEXKKKK/
/% EACH USER TASK HAS AVAILABLE 8 VIRTUAL DRIVES WHICH*/
% MAY BE SELECTED TO ACCESS THE ATTACHED VIRTUAL */
s* DISK. FOR EACH USER IT IS NECESSARY TO RECORD *x/
»%* WHICH DRIVE IS CURRENTLY ACTIVE, AND ADDITIONAL */
s* DATA NEEDED TO MAP A VIRTUAL DISK ACCESS INTO A */
s* PHYSICAL MINI-DISK ACCESS. ALL THIS INFORMATION IS x~/
s* MAINTAINED IN THE VDC BLOCK. THE VDC BLOCK ASSOC- x/
s* [TATED WITH EACH TASK IS CONTAINED IN THAT TASKS */
s* SWAP FILE IN A SPECIAL AREA RESERVED FOR MTS SYS- x/
s* TEM USE. THIS MEANS THAT ONLY ONE OF THE FOUR VDC */
s% BLOCKS MAINTAINED BY THE SYSTEM IS EVER RESIDENT */
7% IN MEMORY AT ANY ONE TIME. */
/7 AR NN N R I KA K KRR KRR KRR K/
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DECLARE VDCSDRIVE BYTE;
% BITS 0-2: DRIVE NR FOR DRIVE CURRENTLY *x/

e SELECTED */
/R BITS 3-3: (NOT USED) *x/
R BIT 6: READ ONLY FLAG */
K BIT 7: MODIFICATION FLAG - SET WHEN CON- x/
/% TENTS OF BUFFER MODIFIED */

DECLARE VDCSBOE(2) BYTE;

7% MINI-DISK SECTOR NUMBER FOR BOE OF VIRTUAL x/

s* DISK CURRENTLY ATTACHED TO SELECTED DRIVE */
DECLARE VDCSEOE(2) BYTE;

s* MINI-DISK SECTOR NUMBER FOR EOE OF VIRTUAL x*x/

% DISK CURRENTLY ATTACHED TO SELECTED DRIVE x/
DECLARE VDCSSECTOR BYTE;

7% VIRTUAL DISK SECTOR NR FOR SUBSEQUENT x*x/

/% ACCESSES - RANGE 1-26 *x/
DECLARE VDCSTRACK BYTE;

»% VIRTUAL DISK TRACK NR FOR SUBSEQUENT */

s* ACCESSES - RANGE 0-76 *x/
DECLARE VDCS$DMA(2) BYTE;

s* MEMORY ADDRESS OF 128 BYTE DMA BUFFER x/

»* FOR SUBSEQUENT VIRTUAL DISK ACCESSES *x/
DECLARE PRTSCNTRL BYTE INITIAL (@) ;

Ix BITS 0, 1: TASK */
7x BITS 2-5: NOT USED */
% BIT 6: PRINT BIT */
% BIT 7: IN USE BIT */

DECLARE PRTS$BOE(2) BYTE INITIAL (9,9);
s%* MINIDISK SECTOR # OF MTSPRT BOE *~/
DECLARE PRTSEOE(2) BYTE INITIAL (9,9);
s* MINIDISK SECTOR # OF MTSPRT EOE */
DECLARE PRTSSEC(2) BYTE INITIAL (0,0);
s* SECTOR # OF CURRENT SECTOR IN PRINT BUFFER */
DECLARE SPARES(9) BYTE INITIAL (9,0,0,0,0,0,0,0,0);
»* RESERVED CASSETTE AND ASYNC INTERFACE */

/KERKERKAKERRKKKKRKEKKKX SWAP STACK RXKKKKKKKKKKKRKKKRKKKRK/
/% EACH TIME A TASK IS SWAPPED OUT THE CURRENT OPER- */

¥ ATING ENVIRONMENT, I.E. PSW, BC, DE, HL, AND SP, *x/
/% MUST BE SAVED IN A KNOWN AREA SO THAT IT CAN BE x/
/% QUICKLY RESTORED WHEN THE TASK IS SWAPPED BACK IN. x/
% MTS USES A STACK IN THE SYSTEM AREA OF THE SWAP x/
s* IMAGE TO HOLD THE ENVIRONMENT WHEN A TASK IS *x/
s* INACTIVE. x/
ZRRRRR R KRR LR R R K KR KRR KRR KRR KKK KRR R RRKNKNR /

DECLARE SWAP$STACK(10) BYTE;
»% AREA IN WHICH USER ENVIRONMENT IS *x~
/% SAVED WHEN TASK IS SWAPPED OUT */

EOF
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ZRRRRRRRERRRRRERR R KR RR KRR EKREERRE R RK KKK ERK KRR REREKKR/

I

’x INTERRUPT MODULE */

WA KK x 7
/R x/
Ve x/
% ALL HARDWARE INTERRUPTS ON THE SYCOR 440 SYSTEM  */
/% CAUSE THE EXECUTION OF A RST 1 INSTRUCTION. THIS */
,% INSTRUCTION BEHAVES LIKE A CALL TO LOCATION 0008H, */
s% 1.E. THE PC VALUE IS STACKED, AND CONTROL TRANS-  */

FERRED TO LOCATION 0008H.
THE USER MUST ENSURE THAT ANY USER

CHARACTERISTIC,

DUE TO THIS HARDWARE

DEF INED STACKS ARE AT LEAST FOUR BYTES LARGER THAN

THE MAXIMUM SI1ZE

REQUIRED BY THE USER'S OWN CODE.

SINCE ALL PERIPHERAL DEVICES CAUSE EXECUTION OF

THE SAME INTERRUPT INSTRUCTION,

SOME MEANS MUST BE

AVAILABLE TO DISTINQUISH BETWEEN DEVICES WHENEVER
AN INTERRUPT OCCURS. THE SYCOR 440 SOLVES THIS
PROBLEM BY DEFINING AN INTERRUPT LEVEL FOR EACH

DIFFERENT DEVICE.

THERE ARE 17 INTERRUPT LEVELS

WITH VALUES RANGING FROM 6 TO 16. A HIGHER NUMERIC
VALUE ALSO IMPLIES A HIGHER PRIORITY FOR THE

ASSOCIATED DEVICE.

WHEN AN INTERRUPT OCCURS THE

LEVEL IS AVAILABLE ON INPUT LATCH 6. SIMULTANEOUS
INTERRUPTS WILL BE INPUT SEQUENTIALLY IN PRIORITY,

I.E. DESCENDING,

SEQUENCE BY LEVEL NUMBER. WHEN

THE LEVEL READS ZERO ALL PENDING INTERRUPTS HAVE
BEEN PROCESSED. THE INTERRUPT LEVEL ASSIGNMENTS
WHICH APPLY TO THE CURRENT NPS SYCOR 440 HARDWARE
CONF IGURATION ARE AS FOLLOWS:

DEVICE

DEBUGGER

POWER FAIL
PARITY CONTROL
ASYNC cormmMm
TERMINAL GROUP o
TIMER

PRINTER 0
FLOPPY DISK
CASSETTE

THIS MODULE CONTAINS THE CODE USED BY MTS TO PRO-

CESS INTERRUPTS.

THIS CODE CONSISTS OF AN INTER-

RUPT CONTROLLER PLUS A SET OF INTERRUPT HANDLER
ROUTINES - ONE ROUTINE FOR EACH DEVICE. THE INTER-
RUPT CONTROLLER SAVES THE CURRENT ENVIRONMENT,

IDENTIFIES THE INTERRUPT LEVEL,
RIATE HANDLER ROUTINE,

CALLS THE APPROP-
AND THEN RESTORES THE

ENVIRONMENT BEFORE RETURNING TO THE INTERRUPTED
PROGRAM. THE HANDLER ROUTINES ARE TAILORED TO THE

SPECIFIC REQUIREMENTS OF DIFFERENT DEVICES.

ORDER TO UTILIZE

IN
THE CODE CONTAINED IN THE INTER-

RUPT MODULE IT IS NECESSARY FOR THE MTS INITIAL-
IZATION ROUTINE TO LOAD A JUMP TO THE INTERRUPT
CONTROLLER IN MEMORY LOCATIONS 0008-000AH.

KEEEKERLE WK £t 3

Ve .

*/
*/
x/
*/
*/
*/
x/
*/
x/
x/
*/
*/
*x/
*x/
*/
*x/
*/
*x/
*/
X/
*x/
*/
*/
*/
*x/
*/
*x/
*x/
x*/
x/
x/
*/
x®/
x/
*x/
*/
*x/
*x/
*x/
*/
*/
x/
*/
x/
x/
*/
*x/
*/
*x/

KERRK/

/AR A A MK K K K KKK K KKK KRR KR KKK R KK KKK/

sxxexexxxxxxxx [NTERMODULE LINKAGE MACROS XEXXRKKKKKKKK/

DECLARE GLOB1 COMMON;
[ INT MB M2B TB]

[MB:=0300H]
[ MACRO
[ MACRO
[ MACRO
[ MACRO
{ MACRO
[ MACRC

MONITOR
MOVBUF '[HEX
READSPRTSBUF

BLINKSCURSOR
MTS$SMSG

[ TB:=1000H]
'[HEX MB + 0AAH]’']

TERMS INPUTSCTRL

[M2B:=0600H]

M2B + 41H1']

‘(HEX M2B + 9EH]']
‘'(HEX TB + 735H]'1]
'(HEX TB + 803H1'1]

'(HEX TB + 837HI]']
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[ MACRO PRTSSTAT ’'GLOB1(0)°’]
[MACRO BUFS$PTR 'GLOB1(1) ')
[MACRO LOCK 'GLOB1(135H) ']

[ MACRO TASKSTIMER °GLOB1(16H) ']
(MACRO TASK °'GLOB1(241H) ']
[MACRO PRTSCNTRL ’'GLOB1(39EH) ']
[MACRO SWAPS$STACK ’'GLOB1(3B7H) ']

sxxxxxxxxxxxx [NTERRUPT PROCESSING MACROS XXXKXKKEKRKKK/

(MACRO LEVEL 'IN(@®) ']

[ MACRO DEBUGSLATCH °'OFFH']

[MACRO CSSTSLATCH °'83H'!

[ MACRO PRINTERSLATCH 'B8AH']

[MACRO PRTSCHAR °'OQOUT(8AH)=A"1]

[MACRO PRTSRDY °’0Bod’]

[MACRO CNTRLSZ ' 1AH’]

[MACRO TIMERSLATCH °02H']

[MACRO TERMINALSLATCH °'3SEH']

[ MACRO MATRIXSLATCH °3FH’]

[MACRO INTSPENDING '(A=[LEVELINA) !ZERO']
[ MACRO DEBUGSINTSPENDING '(A=f{LEVEL]; A::16) ZERO’]

£ ¥ MODULE DECLARATIONS R(XKREKKKKKKKEKRKKK/

{ INT TOP BLINK EP] (BLINK:=4] [TOP:=30]1 [EP:=TOP-101]

DECLARE INT®STACK DATA (0,0,0,0,0,0,0,0,0,0,0,0,0,
ovovovovovoa0100000¢010'000o0,0.0);

DECLARE BLINKSTIMER DATA (1);

DECLARE SAVHL DATA (0,0);

DECLARE TN DATA (9);

e xRN * PROCEDURES *x* 4

DUMMYSHDLR: PROCEDURE;

ZERRERREREERE KL KRR L KKK EEREE LR L LK RRER KRR K RKKER KKK
»* THIS PROCEDURE PROVIDES A COMMON EMPTY INTERRUPT x/
s* HANDLER FOR THOSE INTERRUPT LEVELS WHICH SHOULD */
s%* NEVER OCCUR WITH THE CURRENT NPS SYCOR 440 HARD- */
7% WARE CONFIGURATION. ITS ONLY ACTION IS AN IMMEDI- x/

% ATE RETURN. */

s% CALLED BY: INTERRUPTSCONTROLLER */

7 WIAREXR WARRRE KRR RARRK R E 3 3 KKK/
RETURN;

END DUMMYSHLDR;

DEBUGSHDLR: PROCEDURE;
/MR NN K A KRR KR KKK R K KRN R KKK KRR KRR KK KKK/
,* THIS HANDLER IS INCLUDED TO ALLOW USAGE OF THE */
/% SYCOR 340B DEBUGGER IN THE SOFT DEBUG MODE WHEN  x/
% RUNNING UNDER MTS. IT WAS DISCOVERED DURING DEVEL- x~/
s% OPMENT AND TESTING THAT THE DEBUGGER IS LARGELY  */
»% UNRELIABLE IN THE SOFT MODE. THIS IS APPARENTLY  */

% DUE TO HARDWARE CHANGES IN THE 440 SYSTEM MADE *x/
% AFTER THE DEBUGGER WAS DESIGNED. */
7% CALLED BY: INTERRUPTSCONTROLLER */

7 ERRHRK KKK KR KK A KA KKK KK AN KKK KK KKK KKK KA KKK KR KKK KK KKKK
7% DISPLAY ENVIRONMENT ON DEBEUGGER */
HL=2+SP;

M(6H)=(A=L); M(7H)=(A=H);
7% ACKNOWLEDGE DEBUG INTERRUPT %/
OUT([ DEBUGSLATCH])=(A=1);
% CPU IDLES WHILE WAITING FOR DEBUGGER TO *x/
/% INITIATE RESUMPTION OF EXECUTION x/
DO WHILE (DEBUGSINTSPENDINGI;
END;
END DEBUGSHDLR;
CASSETTESHDLR: PROCEDURE;
OUT( [ CSSTSLATCH1)=(A=10H) ;
END CASSETTESHDLR;

PRINTERSHDLR: PROCEDURE;
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ZRRRRERRRREKKRKR KRR RRRKRE LR KR RKKKRRRRK KK KK RRRRKKRKRKERKRERRK
»~% THE PRINTER INTERUPT HANDLER INPUTS THE PRINTER x/
»~% STATUS. IF THE CONTROL BYTE INDICATES THAT NO TASK IS */
s% CURRENTLY ALLOCATED THE PRINTER, NO ACTION IS TAKEN. */
»x HOWEVER, IF A TASK IS ALLOCATED THE PRINTER AND THE x/
»% DEVICE IS NOT READY THEN THE MESSAGE 'PRINTER NOT RDY' x/

»% IS DISPLAYED AT THE USER'S TERMINAL; OTHERWISE A x/
»% CHARACTER FROM THE PRINT BUFFER LOCATED AT 100H IS */
»%* OUTPUT TO THE PRINTER. THIS PROCESS CONTINUES UNTIL */
s% AN END OF FILE CHARACTER HAS BEEN OUTPUT TO THE */
«* PRINTER AT WHICH TIME THE DEVICE IS RELEASED FOR USE *®/
% BY ANOTHER TASK. x/
s% CALLED BY: INTERRUPTSCONTROLLER x/

7 KER R KRR R KKK KRR KRR R KKK KKK KKK KKK KKK KR KR KKK KK KKK KR KKK KKRKK
A= INCLPRINTERSLATCH]) ;
CPRTSSTATI=A;
OUT( [ PRINTERSLATCH])=(A=80H) ; ~* CLEAR PRINTER INTERUPT *~/
IF (A=(PRTSS7TAT]; A::[PRTSRDY]) !ZERO THEN
DO; ~x PRINTER NOT READY */
IF (A=(PRTSCNTRL1; A::0) 'ZERO THEN
DO; *x GET TASK # FOR ERROR MESSAGE */
TN=(A=[ TASK]) ;
[ TASK1=(A={ PRTSCNTRL] 8 03H) ;
E=7; CALL [MTSSMSGI;

{TASKI=(A=TN) ;
[PRTSCNTRL1=(A=0s; /% RESET PRINT CONTROL x/
RETURN;;
END;
END
ELSE

DO; -* PRINTER IS READY FOR CHARACTER OUTPUT */
IF (A=<[{PRT$CNTRL]; A=<A) CY THEN
DO;
HL={ BUF$PTR] ;
IF (A=3; A::H) ZERO 8 (A=0; A::L) ZERO THEN
DO; ~x END OF PRINT BUFFER, GET NEXT SECTOR *x/
CALL [ READ®PRT$BUF ;
(BUFS$PTRI=(HL= 190H) ;
END;
IF (A=M(HL); A::[CNTRL$Z]) !'ZERO THEN
DO; % PRINT OUT CHARACTER */
[ PRTS$CHARI ;
{ BUFS8PTR]1=(HL=L BUFSPTR], +1);
/% BUFSPTR INCREMENTED %/
RETURN;
END
ELSE
7% EOF ENCOUNTERED, RESET PRINTER */
[PRTSCNTRL1=(A=0) ;
END;

END;
END PRINTERSHDLR;
TIMERSHDLR: PROCEDURE;

»%* THE TIMER INTERRUPT HANDLER MANAGES THE TWO FUNC- %/
% TIONS OF MIS WHICH OCCUR AT PERIODIC INTERVALS: */
/% BLINKING THE TERMINAL CURSORS AND RETURNING CONTROL*/
% TO THE SYSTEM WHEN A TASK'S TIMESLICE EXPIRES. IN *-/
/% ORDER TO KEEP TRACK OF THE TwWO INTERVALS INVOLVED, x*x/
s* THE PROCEDURE MAINTAINS TWO COUNTERS. THESE COUN- x/
s* TERS ARE EACH SET TO AN INITIAL VALUE AND THEN */
/% DECREMENTED EACH TIME A TIMER INTERRUPT OCCURS. */
s* THE ACTUAL VALUE CONTAINED IN EITHER COUNTER AT ANYx/
7% INSTANT REPRESENTS THE TIME REMAINING IN THE INTER-%/
s% VAL IN MULTIPLES OF 30MS SINCE THIS IS THE FIXED */
s* INTERVAL BETWEEN TIMER INTERRUPTS. WHEN THE TASKS$ x/
s* TIMER COUNTER HAS BEEN DECREMENTED TO ZERO, CONTROLx*/
s% [S TRANSFERRED TO THE MONITOR WEERE THE CURRENT */
s* TASK IS SWAPPED OUT AND A NEW TASK SWAPPED IN. x/
»% WHEN THE BLINKSTIMER COUNTER REACHES ZERO THE */
s* BLINKSCURSOR PROCEDURE IS CALLED. IN EITHER CASE */
»* THE TIMER HANDLER RESETS THE COUNTER TO ITS INIT- */

MR KRR K KR KKK XK. e
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% 1AL VALUE AND CONTINUES. x/
~% CALLED BY: INTERRUPT$CONTROLLER */

/RBER KKK KKK

TERMINALSHDLR: PROCEDURE;
7K

WA KKKRIRKRRREKK

[ TASKSTIMER] =(A=[ TASKSTIMER]-1);
BLINKSTIMER=( A*BLINKSTIMER-1) ;
IF (A::0) ZERO THEN /x BLINK INTERVAL EXPIRED *x/
DO;
CALL (BLINKSCURSORI] ;
BLINKSTIMER=(A=[BLINKI1) ;
END;
OUT([( TIMERSLATCH1)=(A=0); /% RESET TIMER *x/
IF (A=[(TASKSTIMER]; A::0) ZERO THEN
DO; % TIMESLICE EXPIRED */
IF (A=>[(LOCKl) !CY THEN
DO; % SWAPPING UNLOCKED */
BC=10; DE=. INT$STACK([EPI1);
HL=.( SWAPSSTACK] ;
CALL (MOVBUF1;

ELSE [TASKSTIMER]I=(A=1);
END;
END TIMERSHDLR;

KRXK WARRKE RRK 7

/R
7R

THIS PROCEDURE PROCESSES THE INTERRUPT GENERATED */
FROM ANY KEY DEPRESSION AT ANY OF THE TERMINALS. *x/

»* IT GETS THE TERMINAL IDENTITY AND THE KEYBOARD */
»%* MATRIX CODE AND THEN CALLS TERMINALSINPUTSCONTROL */
% TO PROCESS THE KEY. */
% OUTPUT: C - MATRIX CODE *x/
K E - TERMINAL NUMBER L2
»%¥ CALLED BY: INTERRUPTS$CONTROLLER *x/

xxxxxxxxxxxx KEKKKKKKK S

% READ TERMINAL IDENTITY */

E=(A= IN([TERMINALSLATCH]1) 8 03):

7% WRITE TERMINAL NUMBER BACK OUT TO CAUSE */
7% THE APPROPRIATE KEYBOARD DATA REGISTER x*x/
s* TO BE SELECTED FOR READING. x/
OUT( [ TERMINALSLATCH]) =A;

s* READ THE KEYBOARD MATRIX CODE */

C=(A= INC([MATRIXSLATCH]1)) ;

7% PROCESS KEY *x/

CALL [ TERMSINPUTSCTRLI;

END TERMINALSHDLR;

INTERRUPTSCONTROLLER: ~x MAIN ENTRY INTO INTMOD *x/

/% SAVE CURRENT VALUE OF STACK POINTER AND x/
/% ALL REGISTERS IN INTSSTACK */
SAVHL=HL; STACK=PSW;
HL=2+SP; PSW=STACK;
SP=. INT$STACK([ TOP1) ;
STACK=HL; /% PUSH CURRENT STACK PTR */
HL=SAVHL;
STACK=HL; -* PUSH ORIGINAL CONTENTS OF HL *~
STACK=DE; STACK=BC; STACK=PSW;
DO WHILE [ INTSPENDING] ;

H=(A=0); L=(A=(LEVEL]);

DO CASE HL;

s® @ xs CALL DUMMYSHDLR:

s% 1 ®x/ CALL CASSETTESHDLR;

7% 2 x/ CALL DUMMYSHDLR;

7% */ CALL DUMMYSHDLR:

7% */ CALL DUMMYSHDLR;

e */ CALL DUMMYSHDLR;:

/% */ CALL PRINTERSHDLR;

7x */ CALL DUMMYSHDLR;

x */ CALL TIMERSHDLR;:

7*x */ CALL DUMMYSHDLR;

’x */ CALL TERMINALSHDLR;

VDN AR D

—_
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EOF

’x

11
12
13
14
13
16

x/

CALL
CALL
CALL
CALL
CALL
CALL

END; /% CASE x/
END; -/x WHILE */
7% RESTORE ORIGINAL
s% ALL REGISTERS FROM INT$STACK x/

PSW=STACK;

SAVHL=HL;

DUMMYSHDLR;
DUMMYSHDLR;
DUMMYSHDLR;
DUMMYSHDLR;
DUMMYSHDLR;
DEBUGSHDLR;

VALUE OF STACK POINTER AND */

BC=STACK; DE=STACK; HL=STACK;

HL=STACK;

SP=HL; HL=SAVHL;

ENABLE;

RETURN;
»%* END INTERRUPTS$CONTROLLER *~/
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THE MONITOR MODULE CORTAINS THOSE FUNCTIONS OF MTS
WHICH DEAL WITH PROCESSOR MANAGEMENT. SUCH FUNC-
TIONS INCLUDE THE INITIAL PROGRAM LOAD, SYSTEM

RECOVERY, SCHEDULING, CPU ALLOCATION, AND SWAPPING.

THE MODULE IS DIVIDED INTO THREE BASIC SUBMODULES.

1)

2)

(3)

UTILITY PROCEDURES

THIS SUBMODULE CONTAINS GENERAL PURPOSE
UTILITY PROCEDURES WHICH PERFORM OPERATIONS
FREQUENTLY REQUIRED IN THE MONITOR, INTERRUPT
AND SERVICE MODULES.

* [INDEX *x PUT

* INDEX2 * GET

* I[INDEX4 * MOVBUF

* INDEXS * MINISDISK
* READSPRTS$BUF

TASK MANAGEMENT
THIS SUBMODULE CONTAINS THE SCHEDULING, CPU
ALLOCATION, AND SWAPPING PROCEDURES. IT ALSO
INCORPORATES THE MECHANISM FOR RECORDING THE
SYSTEM STATE BLOCK WHEN THE SYSTEM STATE
CHANGES, THUS MAKING RECOVERY POSSIBLE.
CONTROL PASSES TO THE TASK MANAGEMENT
SUBMODULE AFTER MTS HAS BEEN INITIALIZED BY
THE IPL SUBMODULE.

* MONITOR * SWAP

* BUMP®TASK * WRITESREC

* BOOTSTRAP * RESUMESEXECUTION

INITIAL PROGRAM LOAD

THIS SUBMODULE CONTAINS ALL PROCEDURES WHICH
DEAL WITH THE LOADING PROCESS AFTER THE MTS
OBJECT MODULE HAS BEEN LOADED INTO MEMORY BY
THE SYCOR SYSTEM LOADER. THE PRIMARY FUNCTION
OF THE IPL SUBMODULE IS SYSTEM INITIALIZATION
OR RECOVERY, AS REQUIRED. IN ORDER TO MINI-
MIZE THE MEMORY REQUIREMENT OF THE RESIDENT
MTS CODE, THIS SUBMODULE WAS WRITTEN AS A
STANDALONE PROGRAM LOADED INTO THE USER SWAP
AREA. ONCE IPL IS COMPLETE THE PROGRAM MAY
BE OVERLAYED BY USER PROGRAMS.

* ABORTSIPL * READSDIRECTORY
* SEARCHSDIRECTORY * RECOVER
* INITIALIZE * MTSSIPL

* RECOVER3STATUSSLINE

THE MONITOR MODULE REQUIRES ACCESS TO SEVERAL
FILES WHICH RESIDE ON THE MINI-DISK IN SYCOR
FORMAT. THESE FILES AND THEIR FUNCTION ARE:

1)

. MTSSWPO, . MTSSWP1, . MTSSWP2, . MTSSWP3
ASSOCIATED WITH EACH OF THE FOUR TERMINAL
TASKS IS A FILE USED TO STORE A CORE IMAGE
OF THE TASK WHEN IT IS INACTIVE OR BLOCKED.
THIS SWAP IMAGE CONSISTS OF A SYSTEM AREA
WHERE THE ENVIRONMENT AND VIRTUAL DEVICE
CONTROL BLOCK IS STORED, AND A USER AREA
CONTAINING THE USER PROGRAM'S MEMORY IMAGE.
THE MAXIMUM SWAP IMAGE SIZE IS 48K BYTES.
THEREFORE, EACH SWAP FILE SHOULD NORMALLY BE
96 MINI-DISK SECTORS LONG. [N THE EVENT THAT
MINI-DISK SPACE IS LIMITED AND THE ENTIRE 48K
IS NOT REQUIRED FOR USER PROGRAMS, MTS WILL
AUTOMATICALLY ADJUST TO ANY FILE SIZE GREATER
THAN 16K (32 SECTORS). THE FOLLOWING SYCOR
COMMAND MAY BE USED TO CREATE A SWAP FILE:
CREATE <FILENAME> N=96
THE SYCOR SYSTEM DOES NOT ALLOW DYNAMIC
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€2)

CHANGES IN FILE SIZE OR ATTRIBUTES; THUS, IN
ORDER TO CHANGE THE FILE SIZE, THE FILE MUST
FIRST BE DELETED (DELETE <FILENAME>) AND THEN
RECREATED WITH THE DESIRED SIZE. IF SWAP
FILES SMALLER THAN 48K ARE DESIRED, THE VALUE
OF N IN THE CREATE COMMAND STRING SHOULD BE
TWO TIMES THE REQUIRED PROGRAM SPACE IN
KILOBYTES.

THE FOUR SWAP FILES ARE ONLY REQUIRED WHEN
MTS IS ACTUALLY RUNNING, OR BETWEEN RUNS IF
RECOVERY WILL BE REQUESTED.

« MTSCNFG
THE VIRTUAL FLOPPY DISK CONFIGURATION FILE
PROVIDES THE MAPPING BETWEEN THE VIRTUAL DISK
NUMBER (9-31) AND THE NAME OF A SYCOR FILE
WHICH CONTAINS A FLOPPY DISK IMAGE. THE CON-
FIGURATION FILE ALSO CONTAINS THE PROTECTION
ATTRIBUTES OF THE VIRTUAL DISKS. A
PHYSICAL FLOPPY DISK HAS A FIXED CAPACITY OF
236K BYTES, WHERE AN MTS VIRTUAL FLOPPY DISK
MAY HAVE ANY CONVIENT SIZE UP TO 236K BYTES.
THE SYSTEM ASSUMES THAT THE
DISK IMAGE IS STORED SEQUENTIALLY ON THE
MINI-DISK STARTING WITH TRACK 6 SECTOR 1 AND
PROCEEDING THROUGH 26 SECTORS OF TRACK @ TO
TRACK 1 SECTOR 0, ETC. SPECIFYING A VIRTUAL
DISK FILE SMALLER THAN 256K BYTES MEANS THAT
FEWER THAN 77 TRACKS WILL BE ADDRESSABLE.
THE CONF IGRATION FILE CONTAINS 32 THIRTEEN
BYTE RECORDS IN THE FOLLOWING FORMAT:

| FILENAME | KEY | P !

o 78 11 12
WHERE °'FILENAME' IS THE 06-8 BYTE NAME OF THE
VIRTUAL DISK FILE AS IT APPEARS IN THE SYCOR
DIRECTORY; 'KEY' IS A 0-4 BYTE PROTECTION
KEY; AND 'P° IS THE PROTECTION ATTRIBUTE OF
THE DISK, I.E. 'P*' FOR READ/WRITE PROTECTION,
*R* FOR WRITE PROTECTION ONLY, AND BLANK FOR
NO PROTECTION.
THE CONF IGURATION FILE WILL BE UPDATED BY THE
MTS SYSTEM COMMANDS PROTECT, UNPROTECT, AND
RESTRICT. IN
THE EVENT THAT .MTSCNFG IS ERRONEOUSLY
DELETED, THE FILE MAY BE RECREATED BY USING
THE SYCOR COMMAMDS

CREATE .MTSCNFG RN=1

RUN BATCH 1=/CSST 3=.MTSCNFG
WITH THE CASSETTE LABELED ".MTSCNFG"
MOUNTED ON THE CASSETTE DRIVE.

. MTSRCVR
THE RECOVERY FILE CONTAINS A COPY OF THE
SYSTEM STATE BLOCK AS OF THE LAST SWAP. THE
FILE IS ONLY REQUIRED WHEN MTS IS ACTUALLY
RUNNING, OR BETWEEN RUNS IF RECOVERY WILL BE
REQUESTED. THE FOLLOWING SYCOR COMMAND IS
USED TO CREATE THE FILE:

CREATE .MTSRCVR N=2

*x/
*®/
x/
*x/
x/
x/
x/

/R ARARARAR IR 3 N A K K KR KR KRR KK KK KRR KRR K/
WK KN "X KN K R AR R KK R OR KRR R KRR KK

7

/7 MBI R AR R K N RN KRR R R K KRR KRR KKK/
/RRRERERKKRKERKRKKRKKXE TASK MANAGEMENT RKEKRRKKEKEK KK KRKRKK/
/7 I I R R IR 3 S SRR 3SR SR T K KRR K
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sxxxxxxxxxxxxx |[NTERMODULE LINKAGE MACROS *XXXRXRERERKKRR/

[INT TB M2B GB] (TB:=1000H] [ M2B:=0600H] [(CB:=0]
[(MACRO MCP '1A00H']

[MACRO MTS '1FQOH’]

[MACRO INDEX '[HEX M2B + 3H1'l

[MACRO INDEX2 °‘(HEX M2B + ODHI] '}

(MACRO INDEXB '{HEX M2B + 24H]')

[MACRO GET '(HEX M2B + 38H]']

[MACRO MINISDISK '[(HEX M2B + 354H]')

[MACRO MTS$MSG '(HEX TB + 837H]']

[ MACRO READSTERMINAL °'[HEX TB + 8DCH] ']
{MACRO GETSTERMSSTATUS '[HEX TB + 2F9H1’]
[MACRO LOCK 'M([HEX GB + 3C34HI1) ']

[ MACRO TASKSTIMER 'M([HEX GB + 3C33H])']
(MACRO SYSSSTACKSTOP '[HEX GB + 3C6AH + 20]°]
[MACRO TASKSADDR °'[HEX GB + 3E80H] ']
[MACRO TASK °'M([TASKSADDR])']

[(MACRO RECSFILE '(HEX GB + 3E81H1 "]

[MACRO TCTSSTATUS °'[HEX GB + 3E85HI]']
{MACRO TCTSDM '[HEX GB + 3E89HI] ']

(MACRO TCT®SIZE '(HEX GB + 3EA9H1'1]

[MACRO TCTSBOE '[HEX GB + 3EADH]']

(MACRO DMTSBOE °'(HEX GB + 3EDDHI] ')

[MACRO VDCSDRIVE °'[HEX GB + 3FEDHI]']
[MACRO SWAPSSTACK '[HEX GB + 3FF6HI']
[MACRO SWAPSSTACK1 'M((HEX GB + 3FF7H1) '}
»* .MDBUF = 3C7EH USED IN WRITESREC */

ZRREERRRAKK XN RRRXX GENERAL PURPOSE MACROS 4

( INT MEMSBASE TOP TIMESLICE]

[ MEMSBASE: =4000H] (TIMESLICE:=4] (TOP:=201
[MACRO READ °1']

[MACRO WRITE '2']

[{MACRO BUMP '-2°]

[ MACRO DISKSERROR '(A::09) !'ZERO’]

[ MACRO HARDWARESERROR °'8’1

[MACRO INPUTSWAITING 'OFFH')

(MACRO IN °'(READ]'}

[MACRO OUT '[WRITEl’]

/ MR *%xx MODULE DECLARATIONS ®EXERRRRERREXRKNKK/

DECLARE (MONITOR, BOOTSTRAP, RESUMESEXECUTION) LABEL;
DECLARE CONTINUE LABEL;

DECLARE DIR DATA (0);

DECLARE SAVHL DATA (90,9);

DECLARE 1 DATA (90);

DECLARE TN DATA (0);

DECLARE RSTSFLAG DATA (@)

7 PROCEDURES ®:f:xxxk RKK/
BUMPSTASK: PROCEDURE;

Vg 2.ttt MR R XK WA R AR RN R KKK/
s* THIS PROCEDURE DELETES A TASK FROM THE SYSTEM WHEN */
s* AN IRRECOVERABLE MINI-DISK ERROR OCCURS. x7
/% CALLED BY: SWAP, BOOTSTRAP */

7 WA K KRR KKK RK KRR AR N KKK K KR KK KA KKK KK KR KRR AR K KKK KK
C=(BUMP]; CALL (MTS];
E={ HARDWARESERROR] ; CALL [ MTSS$MSG];
END BUMPS$TASK;

SWAP: PROCEDURE;

7 RRRRRRARR IR RRR KRR ERAK KHKK ’
s* THIS PROCEDURE SWAPS A TERMINAL TASK BETWEEN MEMORYx/
7% AND THE APPROPRIATE MINI-DISK SWAP FILE. THE DIR- x*/
% ECTION OF THE SWAF, 1.E. IN OR OUT, IS DETERMINED */

/% BY THE VALUE OF THE VARIABLE DIR. THE *7

s* PROCEDURE ALSQO MODIFIES TCTSSTATUS TO REFLECT THE x/

s% CURRENT LOCATION OF THE SWAP IMAGE. *7
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+% INPUT: DIR - DIRECTION OF SWAP x/
7% 1 = IN *®/
/% 2 = OUT x/
»% CALLED BY: MONITOR ®/
Z MMM MARR R RRRR R XX RRKRKE R KRR RRRK KRR RRK

s% SET 1 TO SWAP IMAGE SIZE x/
DE=[TCTSSI1ZE]l; A=(TASK]; CALL [ INDEX];
Is(A=M(HL));
s% MODIFY TCT®STATUS x/
HL=([ TCT$STATUS] +BC;
M(HL)=C(A=M(HL) \\ 0COH);
s%x SET UP REGISTERS FOR DATA TRANSFER */
DE=*( TCTSBOE]l; A=(TASK]l; CALL ([ INDEX2]; CALL (GET);
DE=( VDCSDRIVE]; /% SWAP BASE x/ A=];
DO WHILE (A::9) !'ZERO;
L=(A=DIR) ; CALL (MINISDISK];
IF [(DISKS8ERROR] THEN
DO; -x* BUMP TASK OFF SYSTEM x/
CALL BUMPSTASK;
IF (A=*DIR; A::[IN]l) ZERO GOTO MONITOR;
RETURN;
END;
BC=BC+1; DE=(HL=200H+DE) ;
I=(A=I-1);
END; /% WHILE */
END SWAP;

WRITESREC: PROCEDURE;
ZREEERRRKR KR KR KK KRR KR RKR KRR KK KKK LR RKK KK KRR KKRKERRRK/
»* THIS PROCEDURE COPIES THE CONTENTS OF THE SYSTEM */

s* STATE BLOCK TO THE RECOVERY FILE. THE VARIABLE *s

»%* RECSFILE MUST BE SET TO THE FILE'S SECTOR ADDRESS =*/

»* BEFORE CALLING WRITESREC. */

»% CALLED BY: BOOTSTRAP, RESUMESEXECUTION */
HL=(RECSFILE] ;

DE=3C7EH; -* ADDRESS OF THE BASE OF SSB *x/
C=(A=M(HL)); HL=HL+1; B=(A=M(HL));
L=(WRITE]l; CALL (MINISDISK];
IF [(DISKSERROR] THEN

DO; DISABLE; HALT;: END;
BC=BC+1; DE=(HL=200H+DE) ;
L=*(WRITE]l; CALL [MINISDISK]
IF (DISKS8ERROR] THEN

DO; DISABLE; HALT; END;
END WRITESREC;

MONITOR:
ZRKRRKREKRKEREKEKRKEK KKK R KRR LK KERKKRRKKKKR KRR KKERKK/
»* THIS ROUTINE 1S THE TASK MANAGER OR SCHEDULER x/

/% WHICH CONTROLS THE ALLOCATION OF THE CPU TO COM- */
% PETING TERMINAL TASKS. IT PERFORMS THIS FUNCTION x/
s* BY SEQUENTIALLY SCANNING THE TCTSSTATUS BYTE */
s% ASSOCIATED WITH EACH TERMINAL LOOKING FOR A TASK */
»* REQUIRING THE CPU. THE EFFECT PRODUCED IS THAT */
s%* OF A ROUND-ROBIN SCHEDULING ALGORITHM. WHILE THE x*/

% MONITOR IS LOOPING, IT INITIATES SWAPPING AS x/
s* REQUIRED. */
»% CALLED BY: MTSSIPL, TERMSBLOCK (SVC MOD), SWAP, */

»* TIMERSHDLR ( INT MOD), BOOTSTRAP, QUIT (SVC MOD) */
/7 AR AR AR A 3 0 2 A KK KRR R KRR R KRR K KRR KRR KK/
SP=(SYS$STACKSTOPl; ~x SET STACK POINTER x/
7% LOCK OUT SWAPPING *x~/
[LOCK]I=(A=[LOCK] \ O1H);
/% INITIALIZE RESTART FLAG */
RSTSFLAG=(A=0) ;
7% INITIALIZE TEMP TASK COUNTER x~
TN=(A=[TASK]) ;
LOOP: ~* SEARCH FOR READY TASK *x/
TN=(A=TN+1, 303H); ~* INCREMENT TASK NUMBER */
% TEST FOR INACTIVE TASK */
DE=([{ TCT$STATUS]; CALL [ INDEX]; A=M(HL):
IF (A::9) ZERO GOTO LOOP;
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7% TEST BIT & - BOOTSTRAP LOAD x/
IF (A=>A) CY THEN
DO;
DE=({ TCT$STATUS]; A=(TASK); CALL ([ INDEX];
IF (As<M(HL)) CY
8 (B=(A=TN); A=(TASK]-B) 'ZERO THEN
DO; DIR=(A=[OUT]1); CALL SWAP; END;
[TASK1=(A=TN) ;
GOTO BOOTSTRAP;
END;
/% TEST BIT 1 - MCP *x/
IF (A=>A) CY THEN
DO;
A*[TASK]; STACK=PSW; /% SAVE OLD TASK NR x/
[TASKI=(A=TN); CALL [MCPI;
DE=( TCT®STATUS]; A=TN; CALL [ INDEX];
M(HL)=(A=M(HL) &8 OFDH);
s* RESET BIT 1 *x/
PSWsSTACK; (TASKI=A;
7% RESTORE OLD TASK NR */
TN=(A=TN-1, 803H); GOTO LOOP:
% CONTINUE WITH TASK AFTER *x/
7% SYSTEM CALL PROCESSED */

END;
s% SKIP BIT 2 - NOT USED %~/
A=>A;
s* SKIP BIT 3 - NOT USED *x/
A=>A;

/% TEST BIT 4 - RST 7 %/
IF (A=>A) CY THEN
DO;
STACK=PSW;
RSTSFLAG=( A=0FFH) ;
% RESET TCTSSTATUS BITS 4 AND 3 x/
DE=( TCT$STATUS]; A=TN; CALL [ INDEX];
M(HL)=(A=M(HL) 8 OCFH);
PSW=STACK;
A=>A; -/* ADJUST ACCUMULATOR FOR NEXT TEST */
GOTO CONTINUE;
END;
% TEST BIT 3 - BLOCKED FOR TERMINAL [/0 */
IF (A=>A) CY THEN
DO;
A=TN; CALL (GETSTERMS®STATUS]I ;
IF (A::( INPUTSWAITING]) ZERO THEN
DO; -x NO LONGER BLOCKED */
IF (B=(A=TN); A=[TASK1-B) '!'ZERO THEN
DO; -x TASK, TN NOT EQUAL x/
DE=[ TCTS$STATUS]; A=[TASK];
CALL [ INDEX];
IF (A=<M(HL)) CY THEN
DO; -* SWAP OUT OLD IMAGE x/
DIR=(A=(0OUT]);
CALL SWAP;
END;
/% SWAP IN NEW IMAGE x~/
[TASK]1=(A=TN) ;
DIR=(A=[ IN]); CALL SWAP;
END; :
CALL (READSTERMINAL]J: 1
[ SWAPSSTACK11=A;
% RESET TCTSSTATUS BIT 3 *x~
DE=( TCT$STATUS]; A={TASK]l; CALL ([ INDEX]:
M(HL}=(A=M(HL) &8 ODFH);
GOTO RESUMESEXECUTION;
END
ELSE GOTO LOOP;

END; 3

CONTINUE: :
7% TEST BIT 6 - RESUME EXECUTION - FM DISK x/ :

IF (A=>A) CY THEN E

DO; ;

DE=([ TCT$STATUS]; A=([TASK]l; CALL [ INDEXJ];
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IF (A=<M(HL)) CY THEN
DO; DIR=(A=[0UT]1); CALL SWAP; END;

[TASK]=(A=*TN) ;

DIR=(A=[ IN]); CALL SWAP;

GOTO RESUMESEXECUTION;

END;
s% BIT 7 SET - RESUME EXECUTION - IN MEMORY */
GOTO RESUMESEXECUTION;
s%* END MONITOR x/

BOOTSTRAP:
ZRERKRKRK KKK XXX KKK KR KKK KRR KK KKK KKK RKK R KKK
»* THIS ROUTINE EXAMINES THE DISK MAP FOR THE CURRENT */
»* TASK; DETERMINES THE VIRTUAL DISK ATTACHED TO DRIVEx/
/% A; LOADS THE FIRST 312 BYTES FROM THE DISK INTO */
»%* MEMORY STARTING AT THE BASE OF THE USER SWAP AREA; x/
»* AND THEN TRANSFERS CONTROL TO THE CODE JUST LOADED.x*/
/A RAA AR A AR AR AR R AR AN R K KKK KRR N K KKK KK KKK KKK KKK/
sx DETERMINE DISK NR ATTACHED TO DRIVE A *x/
DE=({ TCTSDM]; A=(TASK]; CALL ( INDEX8];
A=M(HL) & 1FH;
% DETERMINE BOE FOR DISK x/
DE=(DMTSBOE]l; CALL [ INDEX2]; CALL [GET];
/% READ FIRST SECTOR ON VIRTUAL DISK *x/
DE=[ MEMSBASE]l; L=[READ]; CALL [(MINISDISK];
IF [DISKSERROR] THEN
DO; -x BUMP TASK OFF SYSTEM x/
CALL BUMPSTASK;
CALL WRITESREC;
GOTO MONITOR;
END;
s* UPDATE SYSTEM STATUS x/
DE=[ TCTSSTATUS]; A=(TASKl; CALL [ INDEX];
A=M(HL) \ 80H; ,* SET BIT 7 */
M(HL)=(A=A 8 OFEB); x RESET BIT 0 x/
CALL WRITESREC;
[{TASKSTIMERI=(A=( TIMESLICEl); /* RESET TASKSTIMER x*/
[LOCKI=(A=[LOCK] 8 OFEH); - ¥ UNLOCK SWAPPING x/
SP=OFEFFH;
GOTO ( MEMSBASE] ;
% END BOOTSTRAP *x/

RESUMESEXECUTION:
Z RRERE R KKK K KRR KKK RRK KKK ERK R KKK KK KKK KRR KKK KRKR KKK KK KKK/
»* THIS ROUTINE TRANSFERS CONTROL BACK TO A USER TASK */
% WHICH HAS BEEN SWAPPED INTO MEHOBY */
ZRBWBER KRR K KRR LR KRR K KRR KKK LR R LR R KRR RK R KRR KRR RKRR R X/
CALL WRITESREC;
s% UPDATE SYSTEM STATUS x/
[ TASKSTIMER]=(A=(TIMESLICE]); /% RESET TASKSTIMER */
s* RESTORE ORIGINAL VALUE OF STACK POINTER */
/% AND ALL REGISTERS FROM SWAPSSTACK */
SP=[ SWAPSSTACK] ;
PSW=STACK;: BC=STACK; DE=STACK; HL=STACK;
SAVHL=HL; HL=STACK;
SP=HL; ~* RESTORE USER SP */
STACK=PSW; DISABLE;
[LOCK]=(A=[LOCK] &8 OFEH); -* UNLOCK SWAPPING x/
HL=SAVHL; ~*x RESTORE USERS HL */
IF (A=RSTSFLAG; A::9FFH) ZERO THEN
DO; -* RST 7 REQUESTED *~
PSW=STACK; ENABLE;
CALL 38H: /% RST 7 x/
RETURN;;
END
ELSE
DO; -« NORMAL RETURN x/
PSW=STACK; ENABLE;
RETURN; ~/* RETURNS 7O INTERRUPT POINT */
7% [N USER SWAP IMAGE x/

END;
7% END RESUMESEXECUTION *x/
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EOF

ZRERRRER KR RRR KKK KX KRR KRR KK KK/
7xxRRRKRRRRRXKkKXXE UTILITY PROCEDURES *¥KXXKXXKKKKKKKXNKK/
/7 AR AR 20 0 A 3 0 2 K A A A 3K R AR A KKK R AR KRR KA RO KK KK KK/

/RRRRKRRKRKKXXKkRK [NTERNAL MACROS ¥XKKKKKKKKKKKKKKKKKKKK/
{ MACRO ABNORMALSCOMPLETION ‘OFFH')

[MACRO HARDWARESERROR '8°']

{MACRO MTSSMSG ' 1837H']

[MACRO READ °1°]

[ MACRO PRTSSEC °'3FE2H']

INDEX: PROCEDURE;

7/ RRRE * * KX/
% GIVEN THE BASE ADDRESS OF A BYTE VECTOR AND AN */
s* INDEX VALUE, THIS PROCEDURE CALCULATES THE ADDRESS x/
»x OF THE INDEXED ENTRY. x/
»* INPUT: A - INDEX VALUE (USUALLY TASK) *x/
/% DE - BASE ADDRESS OF VECTOR */
s%* OUTPUT: BC - INDEX VALUE *x/
7% DE - SAME AS INPUT */
/% HL - CALCULATED ADDRESS OF INDEXED ENTRY x/
sx* CALLED BY: SWAP, MONITOR, VALSDISK, CLEARSFLAG, *s
e ATTACH, LOGIN, QUIT, SIZE, TERMSBLOCK, *x/
K SELECTSDRIVE, RECOVERSSTATUSSLINE, */
/X PROTECT, RESTRICT, UNPROTECT */
/ KRER KRR KRR KKK KKK KK KKK KKK K KKK KK KKK KK KKK KRR KKK KERKK

B=0; C=A;

HL=BC+DE;

END INDEX;

INDEX2: PROCEDURE;

ZHREER R KRR R R TR KRR KRR KRR KRR KKK RK KKK KKK TR KK/
s* GIVEN THE BASE ADDRESS OF AN ADDRESS VECTOR AND AN x/
s* INDEX VALUE, THIS PROCEDURE CALCULATES THE ADDRESS x*x/

»x OF THE LOW ORDER BYTE OF THE INDEXED ENTRY. */
s* INPUT: A - INDEX VALUE (USUALLY TASK) */
/% DE - BASE ADDRESS OF VECTOR */
7% OUTPUT: BC - CALCULATED OFFSET = 2 * INDEX VALUE */
% DE - SAME AS INPUT */
/% HL - CACULATED ADDRESS OF INDEXED ENTRY */
7% CALLED BY: SWAP, BOOTSTRAP, SIZE, SELECTSDRIVE */

/7 HRKAR AR KRR KK KKK RIK KK KK KK KKK KK KKK KKK KK KKKKKXKKKK
B=0; C=(A=<<A);
HL=BC+DE;
END INDEX2;

INDEX4: PROCEDURE;
ZRRREKER KKK KK REKKRRE KR LKRK KKK KK REE KR RKEK KL RLEKRKEKRK KKK

»x INPUT: A - INDEX VALUE *7
/¥ DE - BASE ADDRESS OF VECTOR */
/% OUTPUT: BC - CALCULATED OFFSET = 4 * INDEX VALUE */
/x DE - SAME AS INPUT x/
7% HL - CALCULATED ADDRESS OF INDEXED ENTRY */
s* CALLED BY: VALSKEY, UPDATESCNFGSFILE, PROTECT, */
’® RESRTICT, UNPROTECT *x/
Ve * BRI N R AR KK K KRR KRR KRR RN/

B=0; C=(A=<<(A=<<A));

HL=BC+DE;

END INDEX4;

INDEXB: PROCEDURE;
/RRRRERR KRR RKEREKE KRR KRR KKK KKK FK KKK K RRERKERKKKERRK

s* INPUT: A - INDEX VALUE */
/X DE - BASE ADRESS OF VECTOR */
/% OUTPUT: BC - CALCULATED OFFSET = 8 * INDEX VALUE */
/X DE = SAME AS ITTrUT x/
7% HL - CALCULATED ADDRESS OF INDEXED ENTRY x/
»* CALLED BY: BOOTSTRAP, VALSDRIVE, CLEARSDM, ATTACH, x~
/X SELECTSDRIVE, RECOVER®STATUSSLINE. */
X UPDATESCNFGSF ILE */

/AR AN A I K 3 KK S K S KN R KK RN
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B=0; C=(A=<<(A=<<(A=<<A)));

HL=BC+DE;

END INDEXSB;
PUT: PROCEDURE;
e K KA KKK KRR x* KK/
»~% STORE A TWO BYTE ADDRESS IN A SPECIFIED VECTOR. */
sx INPUT: DE - ADDRESS TO BE STORED *x/
7x HL - BASE ADDRESS OF VECTOR */
s%* OUTPUT: BC - UNCHANGED Ll
% DE - SAME AS INPUT */
% HL - BASE ADDRESS + 1 */
~* CALLED BY: RECOVER, INITIALIZE */

ZREREKRK KKK KRR KK KKK KKK KKK KKK KRR KRR KK KKK K KRR KK KKK KKK KK/
M(HL)=E; HL=HL+1; M(HL)=D;
END PUT;

GET: PROCEDURE;
s R HRIKR KK KKK KK KRR KK KKK KK KKK RKAKK,
»% FETCH A TWO BYTE ADDRESS FROM A SPECIFIED VECTOR. x/

»% INPUT: HL - BASE ADDRESS OF VECTOR */
7% QUTPUT: BC - ADDRESS FETCHED */
X DE - ADDRESS FETCHED */
I* HL - BASE ADDRESS + 1 */
s* CALLED BY: SWAP, BOOTSTRAP, SIZE, SELECTSDRIVE *7

P T R R R R R R P S R T
E=M(HL); HL=FL+1; D=M(HL); BC=DE;
END GET;

MOVBUF: PROCEDURE;

Z RARK KKK R KRR KKK IRK KKK KKK KKK KK KKK KKK KKK KK KKK KEKEKK
~* THIS IS A GENERAL PURPOSE UTILITY PROCEDURE WHICH x~
#* MOVES A SPECIFIED NUMBER OF BYTES FROM A SOURCE x/

/% BUFFER TO A DESTINATION BUFFER. y
/% INPUT: BC - NUMBER OF BYTES TO BE MOVED */
,x DE - BASE ADDRESS OF SOURCE BUFFER */
rx HL - BASE ADDRESS OF DESTINATION BUFFER */
/% CALLED BY: MTSS$IPL, ABORTS$IPL, SEARCHSDIRECTORY,  */
rx LOGIN, READSFLOPPY, WRITESFLOPPY, e
/% INITIALIZE, TIMERSHDLR ( INT MOD) */
SREREREREREEEER R R LK KRR R KRR R KKK KKK XK *!************!*/
REPEAT;

M(HL)=(A=M(DE)) ;

HL=HL+1; DE=DE+1;
UNTIL (BC=BC-1; A=0; A::C) ZERO 8 (A::B) ZERO:
END MOVBUF;

MINISDISK: PROCEDURE;

/ ARAR AN KK KK KR KR KRR K KRR R KKK KKK KR KKK RK KKK/
»~* THIS PROCEDURE TRANSFERS A SPFECIFIED 312 BYTE x/
»% BUFFER BETWEEN MEMORY AND THE MINI-DISK. THE DIR- x*/
s* ECTION OF THE TRANSFER IS INDICATED BY THE OP CODE.*/
»* ERROR PROCESSING IS LIMITED TO CHECKING THE STATUS x/
»* RETURNED BY THE MINI-DISK CONTROLLER FOR 'NORMAL */
7% COMPLETION.'® WHEN ANY OTHER STATUS IS RETURNED THE x/
s% ROUTINE DISPLAYS THE MESSAGE ‘'HARDWARE ERROR' ON X/

s* THE TERMINAL CURRENTLY ALLOCATED THE CPU AND */
/% ABORTS THE OPERATION. x/
7% INPUT: BC - MINI-DISK SECTOR NUMBER */
Ve DE - DMA BUFFER BASE ADDRESS */
/% L - OPERATION CODE: x/
/% 1 = READ x/
Ve 2 = WRITE 7
r® 3 = WRITE/VERIFY x/
/% OUTPUT: A - RETURNS 00H IF COMPLETICN NORMAL, *x/
/% OTHERWISE RETURNS FFH x/
7¥ BC - SAME AS INPUT */
/% DE - SAME AS INPUT x/
s* CALLED BY: READSDIRECTORY, RECOVER, INITIALIZE, x/
/% WRITESREC, SWAP, BOOTSTRAP, READSBUF, */
/R WRITESBUF, READSPRTS$BUF, WRITESPRTSBUF x/

/7 HRRARARA AR AR KRR KK R N K KK KKK KRR KRR KR KKK KK KKK/
7% SET DCB CHECKSUM IN LOCN 4CH *~




e i ol g el o g . N G i

MC4CH) = (A=0\\B, \\C,\\D,\\E, \\L) ;
»* SET SECTOR NUMBER IN DISK CONTROL BLOCK */
M(43H)=(A=B) ; M(44H)=(A=C);
% DEBUG - TO ENSURE SYCOR SYSTEM IS NEVER OVERWRITTEN x*x/
STACK=HL; HL=0B7H;
L=(A=L-C); H=(A=H-D);
IF !CY THEN CALL 10H;
HL=STACK;
»% SET DMA BUFFER ADDRESS IN DISK CONTROL BLOCK */
M(43H)=(A=D); M(42H)=(A=E);
s®% INITIATE OPERATION */
M(40H) =(A=L);
/% WAIT UNTIL OPERATION COMPLETE x/
REPEAT;
A=M(41H) ;
UNTIL (A::0) !'ZERO;
% TEST A FOR COMPLETION STATUS x/
IF (M(41H)=(A=A-1)) ZERO RETURN; /* NORMAL COMPLETION */
M(41H)=(A=0) ;
E={ HARDWARESERRORI ;
CALL [ MTSSMSG];
A=[ ABNORMALSCOMPLETIONI ;
END MINISDISK;

READSPRT$BUF: PROCEDURE;:

/7 ACAR AR AR 2 2 N A A KRR AR R R K KO KRR R K KRR KRR R KRR KK

/X
re
xR
IR
7k
e
7R

THIS ROUTINE IS CALLED INITIALLY BY WRITESPRINTER x/
IN ORDER TO FILL THE PRINT BUFFER WITH THE FIRST */
SECTOR OF THE MTSPRT FILE PRIOR TO OUTPUT OF THE x/
FIRST CHARACTER TO THE PRINTER. SUBSEQUENT CALLS x*x~/
ARE MADE BY THE PRINTERSHDLR IN THE INTERRUPTS *x/
CONTROLLER UNTIL THE END OF FILE IS ENCOUNTERED */
CALLED BY: WRITESPRINTER, PRINTERSHDLR, RECOVER */

/3R 2 3 3 3 R NN K I R KRR K KRR K KK RO KR KRR K KRR K/

HL=(PRTSSEC]l; C=M(HL); HL=HL+1;

B=M(HL); /% BC HAS CURRENT MTSPRT SECTOR # x/
DE=1006H; L=(READI;

CALL MINISDISK;

BC=BC+1; HL=[PRT®SEC];

M(HL)=C; HL=HL+1; M(HL)=B;

END READSPRTSBUF;

EOF
/RRBRRR R KRR KKK KKK KRR R R KR LR KKK KKK KRR KRR KRR KRR KRR RRKRKR S

Ve 3

*k INITIAL PROGRAM LOAD XXXKKKKKKKKKKXKKK

/MR R R K KRR KKK KRR KRR KRR KKK/

sxxkxkxxkxxxxx INTERMODULE LINKAGE MACROS RERRRKKKRRKKKNK/

(INT MB M2B SB TBI]

(MB:=0300H] [(M2B:=0600H] [(SB:=1F0VH] [TB:=1000H]
[MACRO MONITOR '[HEX MB + OAAHI']

[ MACRO MOVBUF '(HEX M2B + 41H]']

{MACRO PUT '(HEX M2B + 31HI']

(MACRO MINISDISK °*'(HEX M2B + J34Hl']

[ MACRO INDEX °'(HEX M2B + 3H]']

[MACRO INDEXB '[HEX M2B + 24H1']

[ MACRO READSPRTSBUF °‘'(HEX M2B + 9EH] ']
[MACRO MTS '(HEX SB + 0]1°']

[MACRO MTS#MSG '(HEX TB + 837HI']

[ MACRO CLEARSSTATUSSLINE '(HEX TB + 827H]']
[ MACRO TERMINALSSTATUS '[HEX TB + 8D2H]']
[ MACRO READSTERMINAL °‘(HEX TB + 8DCH] ']
{MACRO WRITESTERMINAL '(HEX TB + 93CH1']
(MACRO SIZESMSG '(HEX TB + 864H] ']

[ MACRO STATUSSMSG '(HEX TB + 88CHI] ']

[ MACRO BUFS$PTR '3C40H’]

[MACRO TASK °‘3E80H')

{ MACRO RECSFILE '3E81H']

[ MACRO TCTSSTATUS '3E85H’]

[ MACRO TCTS$SIZE '3EA9H"]

({MACRO TCTSEOE '3EBSH']
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{MACRO TCT®DM °'3E89H'1]
[MACRO CNFGSFILE '3E83H’]
[ MACRO DMTSFLAG ‘3EBDH’]
(MACRO DMTSBOE °'3EDDH']
(MACRO DMTSEOE '3F1DH']
[(MACRO DMTSKEY '3F5DH’1]
[MACRO PRTSCNTRL '3FDDH']
[ MACRO PRTSBOE ’3FDEH’]

[{ MACRO PRTSEOE '3FEOH"]
[MACRO PRTSSEC '3FE2H')

[ MACRO SYS$STACK °'3C6AH’]
/% .MDBUF = 3C7EH - USED IN RECOVER */

Ve GENERAL PURPOSE MACROS * x/

CINT IPLSOFFSET]
( IPLSOFFSET:=33C7H] ~* ADDR OF LABEL SHIFT + 1200H *~

| /XIRKKRKKKK XX XXKkX MODULE DECLARATIONS KKKk KKKKKXKKKKKK/

DECLARE (I1,J) BYTE;
DECLARE MAX(2) BYTE;

s% ADDRESS OF LAST ENTRY + 1 IN DIRECTORY IMAGE */
DECLARE RECSNAME(9) BYTE INITIAL ('.MISRCVRS');

ZREERRRKKRKRKRKRKKRRKEX PROCEDURES KKEEKKKKKKRKKKRKRRKREKRR/

ABORTS$IPL: PROCEDURE(MSG) ;

/RERRKEKKK KKK KKK KKK KKK KKK AR KKARK KK KKK KKK KKK KKKKKK/
»* WHENEVER A CONDITION OCCURS DURING THE IPL PROCESS */
i »*¥ WHICH PREVENTS NORMAL COMPLETION OF THE IPL THIS *7

»*% PROCEDURE IS CALLED TO TERMINATE EXECUTION AND */
s* DISPLAY AN ERROR MESSAGE AT TERMINAL 0. */
7% INPUT: MSG - BASE ADDRESS OF ERROR MESSAGE */
% TERMINATED BY '8’ */
»% CALLED BY: READSDIRECTORY, INITIALIZE, RECOVER, */

ZRARRBERK KK LR K R KK RERRE KL KR RR KR KK AL KK L KRR KRR KKK KK RKKENR K/
! DECLARE ABORTSMSG DATA ('’ IPL ABORTED - *);
! »%* DISPLAY ' IPL ABORTED' AT TERMINAL 0 */ E
BC=14; DE=.ABORTSMSG; HL=0799H; {
CALL [ MOVBUF]; :
HL=MSG; A='8";
DO C=0 BY C=C+1 WHILE (A::M(HL)) !'ZERO;
HL=HL+1; ~* COUNT CHARS IN MSG */
END;
B=0; DE=(HL=MSG); HL=070EH;
, CALL [MOVBUFl; -* DISPLAY MSG AT TERMINAL 0@ */
DISABLE; HALT; ;
END ABORTSIPL; i

READSDIRECTORY: PROCEDURE;

7 RKERR KK KKK KKK KKK KRR KKK KKK KKK KKK KKK RK KKK KKK KKK LK KERKKS
»* DURING THE INITIALIZATION PROCESS IT IS NECESSARY */
»* TO DETERMINE THE SECTOR NUMBERS OF SEVERAL SYSTEM *x/
»* FILES WHICH RESIDE ON THE MINI-DISK IN SYCOR FORMAT.x/
»#% MULTIPLE DIRECTORY SEARCHES COULD LEAD TO REPEATEDLY*/

| »* READING THE SAME BLOCK OF MINI-DISK SECTORS. TO */
[ »* ELIMINATE MOST OF THESE UNNECESSARY READ OPERATIONS x/
; »% THIS PROCEDURE READS THE ENTIRE SYCOR DIRECTORY */
»* INTO MEMORY AT ONE TIME, THUS REDUCING THE OVERHEAD */
s% INVOLVED IN MULTIPLE SEARCHES. */
| /% CALLED BY: MTSSIPL */

/7 AR NN K KR KKK K KR KKK R KRR KR KRR KR KKK/
[ INT SYCORSDIRSBASE] /% SYCOR DIRECTORY BASE *x/
[ SYCORSDIRSBASE: =20H] -* SECTOR NUMBER *x/
1 DECLARE READS$MSG(22) BYTE INITIAL ('CANNOT READ DIRECTORY®');
2 »% SET UP REGISTERS FOR DISK READ */
1 BC=[(HEX SYCOR$DIRSBASE] ;
DE=3200H; - * 3000H + 200H = DIRECTORY BASE ADDRESS */
] /% READ NUMBER OF SECTORS INDICATED *~/
»% IN DIRECTORY HEADER RECORD */

! REPEAT:; o
| L=1; -% READ */ CALL [MINISDISKI;




IF (A::0) !'ZERO s% DISKERROR x/
CALL ABORTSIPL(.READSMSG) ;
DE=(HL=200H+DE) ; BC=BC+1;
UNTIL (A=M(320AH); ~* DIR BASE + @AH x/ A::C) CY;
7% CALCULATE ADDRESS OF LAST ENTRY + 1 IN IMAGE */
| B=[ HEX SYCORSDIRSBASE-1];
A=A-B; /x A = NR SECTORS IN DIRECTORY */
| D=(A=<<A);
E=9; - x DE = NR SECTORS x 312 */
HL=5201H; /* DIR BASE + 1 *x/ HL=HL+DE;
MAX=HL;
END READSDIRECTORY;

SEARCHSDIRECTORY: PROCEDURE;
7

2200 3R % 200 3% 3830 38 3K 3 3R 3 K 3K 3K K K K KKK KKK /

s%* GIVEN THE BASE ADDRESS OF A VECTOR CONTAINING THE */
s* NAME OF A FILE IN SYCOR FORMAT, THIS ROUTINE WILL */

/% SEARCH THE DIRECTORY IMAGE READ INTO MEMORY BY */
% READSDIRECTORY. IF THE FILE ENTRY IS FOUND, THE */
»* BOE AND EOE VALUES ARE RETURNED. */
sx INPUT: DE - BASE ADDRESS Of FILENAME VECTOR */
’x ASSUMED TO BE 8 BYTES LONG */
s% OUTPUT: BC - BOE OR FFFFH IF FILE NOT FOUND */
/% DE - EOE OR FFFFH IF FILE NOT FOUND */
s% CALLED BY: INITIALIZE, RECOVER */

7/ RBE KK R KR KKK KRR KKK KKK KKK KKK KKK AR KR KKK KKK KK KKKR KK KKK/
DECLARE LOOP LABEL;
7% MOVE FILENAME TO LAST ENTRY + 1 x/
BC=8; HL=MAX; CALL [MOVBUF];
DE=3241H; -* DIR BASE + 41H - ADDRESS OF FIRST ENTRY x/
LOOP: % ADVANCE TO NEXT ENTRY */
STACK=DE; HL=MAX; B=8;
REPEAT; /*x COMPARE CHAR BY CHAR *x/
IF (A=M(DE); A::M(HL)) ZERO
N (IF (A::0) ZERO 8 (A=M(HL)-20H) ZERO
THEN CY=1 ELSE CY=90) CY
THEN ~-* CHAR MATCH */
DO;
DE=DE+1; HL=HL+1;
END
ELSE /% NON-MATCH *x/
DO; DE=STACK;
DE=( HL=40H+DE) ;
GOTO LOOP;
END;
UNTIL (B=B-1) ZERO;
SP=(HL=2+SP); ~* CLEAR STACK */
s* FALLING TERU LOOP MEANS NAMES MATCH, ®/
/% MUST TEST FOR SUCCESS OR FAILURE OF SEARCH */
IF (A=MAX(1); A::D) CY % X::Y=CY => XY */
N(IF ZERO 8 (A=MAX(0); A::E) CY THEN CY=1 ELSE CY=90)
CY THEN
DO; % SEARCH FAILED x/
BC=0FFFFH; DE=BC;

END
ELSE DO; /% SEARCH SUCCESSFUL x/
HL=3+DE;

C=M(HL); HL=HL+1;
B=M(HL) ; HL=HL+1;:
E=M(HL) ; HL=HL+1;
D=M(HL) ;

END;
END SEARCHS$DIRECTORY;

RECOVERSSTATUSSLINE: PROCEDURE;

7 RERKK KKK K RKKKERK KKK K REKKA KKK KKK KRR KX RRKRRRKLRRKKR
»* ROUTINE TO BUILD AND DISPLAY THE STATUS LINE WHEN */
»* A RECOVERY IS PERFORMED. THIS ROUTINE DISPLAYS ALL %/
s* ACTIVE DRIVES AND ASSOCIATED DISKS AND DISPLAYS *7
/% SWAP IMAGE SIZE FOR EACH TASK. */
»* CALLED BY: RECOVER */
/7 S0 3 S0 300 SR 0 0 O KK SO R KK SR O O S S KSR K K R RO KK KRR KR KK S

DECLARE SAVESTASK BYTE;
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HL=( TASK] ;

SAVESTASK=(A=M(HL)); ~* SAVE CURRENT TASK NUMBER */

I1=(A=0); ~-x INITIALIZE TASK COUNTER */
s% CHECK TCTSSTATUS FOR ACTIVE TASK x/
REPEAT; /x FOR ALL 4 TASKS *x/

DE=( TCT$STATUS]; CALL ( INDEX];

IF (A=M(HL); A::0) 'ZERO THEN /*x TASK ACTIVE x/

DO;

HL=CTASKl; M(HL)=(A=1); /* SET TASK NUMBER x*x/

DE=( TCT$DM] ; CALL ( INDEX8];
J=(A=0); x INITIALIZE DRIVE COUNTER */
REPEAT; -* FOR ALL 8 DRIVES x/
IF (A=<M(HL)) CY THEN
DO; ~* DRIVE IN USE x/
B=(A=J); C=(A=M(HL) 8 1FH);
IF (A=M(HL) 8 49H) !ZERO
THEN A=72H ELSE A=" ’;
STACK=HL;

s* DISPLAY ACTIVE DRIVE AND DISK */

CALL [STATUSSMSGI;
HL=STACK;
END;
UNTIL (HL=HL+1; J=(A=J+1); A::8) ZERO;
s* DISPLAY SIZE MESSAGE */
DE=({TCTSSIZE]l; A=I; CALL [ INDEX];
CY=0; A=>M(HL); CALL [SIZESMSGI];
END;
UNTIL (I=(A=I+1); A::4) ZERO;
s%* RESTORE CURRENT TASK NUMBER */
HL=[{TASK];: M(HL)=(A=SAVESTASK) ;
END RECOVERSSTATUSSLINE;

RECOVER: PROCEDURE;

/7 ARAR RO N N SR AR SRR KRR KKK R KRR KRR KRR R KRR/

s* MTS HAS BEEN DESIGNED SO THAT THE SYSTEM STATE AT
s* ANY INSTANT IS DEFINED BY A COMPACT, CONTIGUOUS
/% GROUP OF BYTES KNOWN AS THE SYSTEM STATE BLOCK.
% EACH TIME THAT SWAPPING OCCURS THE SSB IS WRITTEN
»* TO THE MINI-DISK FILE .MTSRCVR. IF THE TASK JUST
s% SWAPPED IN CAUSES A SYSTEM CRASH, RECOVERY IS

7% ACCOMPLISHED BY REBOOTING MTS AND ANSWERING 'Y' TO
»* THE RECOVERY QUERY. MTS WILL READ .MTSRCVR BACK
»sx INTO THE SSB, DELETE THE OFFENDING TASK, AND

/% CONTINUE WITH THE NEXT READY TASK.

»* NOTE: THIS PROCEDURE USES THE FACT THAT THE BOE
7% AND EOE VALUES RETURNED BY SEARCHS$DIRECTORY
7’k ARE EQUAL FOR A SINGLE-SECTOR FILE.

»* CALLED BY: MISSIPL

x/
*/
X/
*r/
x/
*x/
x/
x/
x/
*/
*x/
X/
x/
x*/

ZRERRKRK KR LR EKRKK KR K LK KKK KRR LR KKK KKK KR L KK KKK R KR KK KKK KEX

7% FIND MINI-DISK SECTOR ADDRESS OF .MTSRCVR %/
DE= . RECSNAME;
CALL SEARCHSDIRECTORY:
IF (A=B; A::OFFH) ZERO CALL ABORTSIPL(.RECSNAME) ;
s*%* READ .MTSRCVR INTO SSB %/
DE=BC; /% MOVE BOE TO DE *~/
HL=[{RECSFILE]; CALL C(PUT];
DE=3C7EH; ~/* ADDRESS OF SSB - .MDBUF */
DISABLE;
I=(A=0);
REPEAT;
L=1; -* READ */ CALL [MINISDISKI;
IF (A::0) 'ZERO /x DISK ERROR *x/
CALL ABORTSIPL(.RECSNAME) ;
BC=BC+1; DE=(HL=200H+DE) ;
UNTIL (I=CA=]+1); A::2) ZERO;
IF (A=M([LPRTSCNTRL]); A=<A; A=<A) CY THEN
DO; -* COMPLETE PRINTING TASK */
HL=[ PRTS$SEC]; DE=(PRTSBOE];
M(HL)=(A=M(DE)): HL=HL+1l; DE=DE+1;
M(HL)=(A=M(DE)) ;
»* SET BUFFER PTR TO 1090H *x/
HL=( BUF$PTR]; M(HL)=0: HL=HL+1;
M(HL)=1;
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CALL ([ READSPRTSBUF];
OUT(8AH) =(A=9) ; -
END;
ENABLE;
/% DELETE TASK CAUSING CRASH */
C==2; /% BUMP x~
CALL (MTS];
E=9; /% TASK DELETED *x/
CALL ([ MTS$MSG];
CALL RECOVERSSTATUSSLINE;
END RECOVER;

INITIALIZE: PROCEDURE;

/ xx% HAHA A KA K KKK KKK KK KRR KRR KL KKK ERRLERRRERRKK
sx THE SYSTEM STATE BLOCK CONSISTS OF THREE SETS OF */
»* VARIABLES: SYSTEM CONTROL, TASK CONTROL TABLE, AND */
»* THE DISK MAP TABLE. THE OBJECT MODULE GENERATED BY */

»* THE ML86 COMPILER CONTAINS INITIAL VALUES FOR */
s* SYSTEM CONTROL VARIABLES AND MOST OF THE TCT. IN x/
»* ORDER TO INITIALIZE THE REST OF THE TCT IT IS */
»* NECESSARY TO SEARCH THE SYCOR DIRECTORY IMAGE */

»x* COPIED INTO MEMORY BY READSDIRECTORY FOR BOE AND *x/
»* EOE VALUES FOR THE RECOVERY FILE AND ALL FOUR SWAP *x/
»* FILES. TO INITIALIZE THE DMT THE VIRTUAL DISK */
/% CONF IGURATION FILE, .MTSCNFG, MUST BE READ INTO *x/
»* MEMORY AND BOE AND EOE VALUES FOR THE VIRTUAL DISK */

s* FILES EXTRACTED FROM THE SYCOR DIRECTORY IMAGE. *x/
»* THE PROTECTION ATTRIBUTES FOR EACH VIRTUAL DISK *x/
s* ARF, ALSO COPIED INTO THE DMT FROM .MTSCNFG. x/
»* NOTE: THIS PROCEDURE USES THE FACT THAT THE BOE */
/% AND EOE VALUES RETURNED BY SEARCHSDIRECTORY x/
/% ARE EQUAL FOR A SINGLE-SECTOR FILE. */
s* CALLED BY: MTSSIPL */

/R AAK RN K K K KR KK KKK KK KKK KK KKK KKK KK KKK KR KKK KK KKK
DECLARE ENTRY®BASE(2) BYTE;
DECLARE CNFGSNAME(9) BYTE INITIAL (' .MTSCNFGS$’) ;
DECLARE SWAPSNAME(S9) BYTE INITIAL (°.MISSWPO8’) ;
DECLARE SYSDISK(9) BYTE INITIAL (°SYS DISKS$');
DECLARE PRTSFILESNAME(9) BYTE INITIAL (' .MTSPRT 8');
% SET UP RECOVERY FILE */
DE=.RECSNAME; CALL SEARCHSDIRECTORY;
IF (A=B; A::0FFH) ZERO CALL ABORTSIPL(.RECSNAME) ;
E=(A=E~C);
IF (E=E-1) 'ZERO THEN CALL ABORTS$IPL(.RECSNAME) ;
DE=BC; -* SET UP TO STORE BOE :x/
HL=({RECSFILE]l; CALL (PUT];
s% SET UP TASK CONTROL BLOCK IN SSB x/
I=¢(A=4); STACK=(HL=(TCTSEOEl) ;
REPEAT;
DE= ,SWAPSNAME; CALL SEARCHSDIRECTORY;
IF (A=B; A::0FFH) ZERO
CALL ABORTSIPL(.SWAPSNAME) ;
7% CHECK THAT SWAP FILE AT LEAST 16K x/
L2(A=!C,+1); H=(A='!B,++0);
HL=HL+DE;
IF (A=L; A::81) CY CALL ABORTSIPL(.SWAPSNAME) ;
HL=STACK; CALL [PUTI];
DE=BC; BC=-9;
HL=HL+BC; CALL [PUT];
BC=9; STACK=(HL=HL+BOC) ;
SWAPSNAME(?) = ( A=SWAPSNAME(?)+1) ;
UNTIL (I1=C(A=1-1)) ZERO:
SP=(HL=2+SP); % CLEAR STACK */
DE=.PRTSFILESNAME; CALL SEARCHSDIRECTORY;
IF (A*B; A::0FFH) ZERO CALL ABORTSIPL(.PRTSFILESNAME) ;
HL=(PRTSEOE]; CALL (PUTI]:
DE=BC; HL=(PRTSBOE]: CALL (PUT];
% SET UP DISK MAP TABLE IN SSB *~/
DE=.CNFGSNAME; CALL SEARCHSDIRECTORY;
IF (A=*B; A::0FFH) ZERO CALL ABORTSIPL(.CNFGSNAME) ;
HL=(CNFGSFILEl; CALL (PUT];
s* READ CONFIGURATION FILE INTO MEMORY */
DE=3000H; ~/x ADDRESS FOR BASE OF MEMORY *x/

128

J . “ . — - e




L=1; +s* READ x/ CALL [MINISDISK];

IF (A::0) 'ZERO »* DISK ERROR */

CALL ABORTSIPL(.CNFGSNAME) ;

HL=35000H; s% MEMORY BASE ADDRESS x/

IF (A*M(HL); A::2EH) !ZERO THEN

DO; /% FIRST BYTE OF .MTSCNFG NOT '.’ x*x/

s% ELIMINATE SYCOR OVERHEAD FROM .MTSCNFG */
s% SYCOR OVERHEAD (OH) OF THE FORM: x/

s% 2 BYTES OH, 100H BYTES DATA */
/% 4 BYTES OH, 0AOH BYTES DATA *x/
DE=3002H; ~% ADDRESS OF SOURCE */

BC=100H; ~* NUMBER OF BYTES TO BE MOVED *~/
CALL ({MOVBUF1I;
DE=3106H; - x ADDRESS OF SOURCE x/
HL=3100H; % ADDRESS OF DESTINATION */
BC=0A0H; - *x NUMBER OF BYTES TO BE MOVED x*/
CALL (MOVBUF];
% UPDATE CONFIGURATION FILE %/
DE=3000H; HL=[(CNFGSFILE];
C=M(HL); HL=HL+1; B=M(HL);
L=2; /% WRITE x/ CALL (MINI®DISK];
IF (A::90) 'ZERO /% DISK ERROR *x/
CALL ABORTSIPL(.CNFGSNAME) ;
END;
I=(A=0) ; ENTRYSBASE=(HL=(DE=3090H)) ;
REPEAT; % STEP THRU CONF IGURATION FILE *x/
CALL SEARCH®DIRECTORY;
IF (A=B; A::0FFH) 'ZERO THEN
DO; % VIRTUAL DISK (1) EXISTS *x/
STACK=BC; B=0; C=(A=<<1);
HL=(DMTSEOE]1+BC; CALL (PUT];
DE=STACK; HL=({DMTSBOEl+BC; CALL [PUT];
BC=8; DE=(HL=ENTRYSBASE+BC) ;
B=0; C=(A=<<(A=<<1));
HL=[{ DMTSKEY] +BC;
DO B=0 BY B=B+1 WHILE (AxB-4) !ZERO;
M(HL) =(A=M(DE)) ;
DE=DE+1; HL=HL+1;
END;
B=0; C=¢(A=1);
HL=[{ DMTSFLAG]+BC;
IF (A=M(DE); A::(B='R’)) ZERO THEN
M(HL) =0DH
ELSE DO;
IF (A::(B='P’)) ZERO THEN M(HL)=03H
ELSE M(HL)=01H;
END;
END;
DE=(HL=ENTRYSBASE+(BC=13)) ;
ENTRYSBASE=HL;
UNTIL (I=CA=I+1); A::32) ZERO;
s%* CHECK THAT DISK O EXISTS */
HL=* ([ DMTSFLAG] ;
IF (A=M(HL) &8 01) ZERO CALL ABORTSIPL(.SYSDISK ;
END INITIALIZE;

MISSIPL:

7/ HRRER KRR KKK KRR KRR KKK K KKK K KKK KKK KKK KK RRK KR KKK RKKRK
»%* THIS ROUTINE IS THE INITIAL ENTRY POINT INTO MTS. x/
% THE SYCOR 449 LOADER TRANSFERS CONTROL HERE AFTER x/
s* THE SYSTEM OBJECT MODULE HAS BEEN LOADED. IF THE x/

7% SYSTEM LOADER LOADS MTS THE LOAD MODULE IS DIS- *x/
s% PLACED BY 1200H SO THIS ROUTINE MOVES MTS TO */
»%* ABSOLUTE LOCATION ZERO THEN TRANSFERS CONTROL TO */
»* THE MOVED MTSSIPL ROUTINE. DURING *x/
»* IPL ALL PERIPHERAL DEVICES ARE RESET, THEN MTS */
»* READS THE SYCOR DIRECTORY INTO MEMORY, AND ASKS x/
»* THE OPERATOR AT TERMINAL 6 WHETHER RECOVERY IS */

% REQUIRED. IF THE ANSWER IS 'Y' THEN THE PROCEDURE x~/
s* RECOVER IS CALLED TO READ THE FILE .MTSRCVR INTO */
s%* THE SYSTEM STATE BLOCK. OTHERWISE THE PROCEDURE x/
»% INITIALIZE 1S CALLED TO BUILD AN SSB FROM INFOR- */
»% MATION CONTAINED IN THE SYCOR DIRECTORY IMAGE AND x/
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»s% THE FILE .MISCNFG. ONCE IPL IS COMPLETE CONTROL IS */
s* TRANSFERRED TO THE PROCESSOR MANAGEMENT SUBMODULE x/
»* WHICH WILL CONTROL ALL SUBSEQUENT PROCESSING. x/
»* CALLED BY: SYCOR SYSTEM LOADER x/
ZRBERRKRKRE KRR KR LR KKK KRR KK KK RE KK KK RKEKE KRR RRK KK KR KRR KKK/

DECLARE (WAIT, TEST, CLEAR, SHIFT) LABEL;

DECLARE IPLSMSG(13) BYTE INITIAL ('RECOVERY? (Y/N)°’);

»% SET STACK POINTER */

DE=20; x INDEX TO TOP OF SYSS$STACK x/

SP=(HL=(SYSSSTACK1 + DE);

~»% CLEAR PERIPHERAL INTERRUPTS */

OUT(2)=(A=1); -* DISABLE TIMER */

OUT(83H)=(A=10H) ; ~* CLEAR CSST INTERUPT */

A=IN(8AH); ~* CLEAR PRINTER INTERUPT *~/

»* 1F DEBUGGER IS USED TO LOAD THE SYSTEIM*/

»% SKIP THE MOVE, OTHERWISE RELOCATE MTS */

% LOADSSWITCH EQUALS 6 FOR DISK LOAD x/

/% AND OFFH FOR DEBUGGER LOAD */

IF (A=0FFH; A::0 - *x LOADSSWITCH *- ) ZERO GOTO CLEAR;

HL=0000H; DE=1200H; BC=4600H; - /*x MTS SIZE - 4600H x/

SHIFT:

M(HL)=(A=M(DE)) ;
HL=HL+1; DE=DE+1;

IF (BC=BC-1; A=0; A::C) !'ZERO GOTO [(HEX IPLSOFFSET];

IF (A::B) !ZERO GOTO [HEX IPL$OFFSET];

% JUMP IS MADE TO SHIFT ADDR + 1200H */

»% WHILE MTS 1S TRANSFERRED */

GOTO CLEAR;
CLEAR:
% CLEAR STATUS LINE ON ALL TERMINALS x/
DO I=(A=0) BY I=(A=I+1) WHILE (A=I; A::4) 'ZERO;
CALL [CLEARSSTATUSSLINEI;
END;
% READ SYCOR DIRECTORY INTO MEMORY x/
CALL READSDIRECTORY;
7% DISPLAY IPLSMSG AT TERMINAL 0 *x/
BC=13; DE=.IPLSMSG; HL=0700H;
CALL [MOVBUF];
% ENABLE INTERRUPTS SO TERMINAL MODULE MAY x/
»* BE USED TO PROCESS REPLY TO IPLSMSG x/
ENABLE;
OUT(2)=(A=0); -x RESET TIMER x/
s* PROCESS OPERATOR’'S REPLY x/
WAIT: REPEAT;
CALL [TERMINALSSTATUSI];
UNTIL (A::0) !'ZERO;
CALL [ READSTERMINALI;
I=A;
IF (A::0DH) ZERO GOTO TEST;
REPEAT;
CALL [(READSTERMINAL];
UNTIL (A::0DH) ZERO;
TEST:
IF (A=]1; A::(B='Y')) ZERO
N\ (A::(B=79H)) ZERO
THEN DO;
A=0; CALL [CLEARSSTATUSSLINE];
CALL RECOVER;
END
ELSE DO;
IF (A::(B="N’)) !'ZERO
8 (A::(B=6EH)) !'ZERO
THEN
DO; E='?';
CALL [ WRITESTERMINALI;
GOTO WAIT;
END
ELSE
DO;
A=0; CALL [CLEARSSTATUSSLINEI];
CALL INITIALIZE;
END;
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END;
GOTO (MONITORI;
% END MTSSIPL x/




/RRRERRRRERLRKKK R KKK KK KKK KKK K xRXK/
L SERVICE MODULE */
/RERRREKKKRRRREKRRRKKK KKK KKK LK ERKKR KKK RKKRRRK KK KKK
7% */

»* THIS MODULE PROVIDES THE INTERFACE BETWEEN THE x/
»* USER AND ALL SYSTEM SERVICES. THESE SERVICES FALL */

% GENERALLY INTO TWO CATEGORIES: */
rx */
s% (1) SYSTEM CALLS - THOSE FUNCTIONS REQUIRED TO x/
Ve ESTABLISH THE DESIRED VIRTUAL MACHINE */
Ve ENVIRONMENT. x/
/% */
s% (2) SERVICE CALLS -~ THOSE FUNCTIONS REQUIRED TO x/
/% ACCESS THE VIRTUAL DEVICES PROVIDED BY THE */
Ve VIRTUAL MACHINE ENVIRONMENT. x/
/% */
/% SYNTACTICALLY THE TWO TYPES OF PROCEDURE CALL ARE */
sx IDENTICAL, I.E. x/
Ve VALUE = MTS(FID,PARM . */
s* EACH CALL TAKES TWO ARGUMENTS, FID IN REGISTER C X/
s%* AND PARM IN REGISTERS DE; AND RETURNS A VALUE */

»s* IN THE A REGISTER. THE FORM OF THE ARGUMENTS AND */
% THE SIDE EFFECTS ASSOCIATED WITH EACH DIFFERENT */
s* FUNCTION ARE DISCUSSED IN MORE DETAIL IN THE MTS */
s% USER'S MANUAL. NOTE HOWEVER THAT THE ARGUMENT REG- */
% ISTER ASSIGNMENTS CONFORM TO THE PL/M CONVENTION */
s* FOR PASSING PARAMETERS. THE FOLLOWING TABLE SUIM- */

/% MARIZES THE ARGUMENT OPTIONS AND CORRESPONDING */
»* RETURNED VALUES. x/
/K */
/% FID NAME PARM VALUE */
7x — ———— ——— eem—- */
/K mmememmee—————— SYSTEM CALLS -—======e—--- */
Ve o ATTACH LIST ERROR x/
Ve 1 DISPLAYSMSG ERROR NONE *x/
Ve 2 LOGIN LIST ERROR */
7x 3 PROTECT LIST ERROR */
Ve 4 QuIT NONE NONE x/
Ve o 3 RESTRICT LIST ERROR x/
/% 6 SIZE SIZE ERROR x/
/% k4 UNPROTECT LIST ERROR */
P SERVICE CALLS -====——=——=-- */
Vs 8 TERMINALSSTATUS NONE TRUE-/FALSE */
Ve 9 READSTERMINAL NONE CHARACTER *®/
/% 10 WRITESTERMINAL CHARACTER NONE */
/® 11 WRITESPRINTER CHARACTER ERROR */
/% 12 SELECTSDRIVE DRIVE NR ERROR */
7% 13 SETS$DMA DMA ADDRESS ERROR */
Ve 14 SETSTRACK TRACK NR ERROR */
/% 13 SETS$SECTOR SECTOR NR ERROR */
Vs 16 READSFLOPPY NONE ERROR */
/% 1?7 WRITESFLOPPY NONE ERROR ®x/
/% */

»% IN THIS TABLE THE ENTRY 'LIST' UNDER PARM INDICATES*/
»* THAT THE ACTUAL ARGUMENT [S THE ADDRESS OF A LIST */
s* OF REQUIRED PARAMETERS. WHEN °'NONE’ APPEARS UNDER x*/
»* THE SAME HEADING, IT MEANS THAT THE PARM ARGUMENT x/
»% 1S NOT REQUIRED. IF °‘NONE' APPEARS UNDER VALUE THE */

»* ERROR CODE RETURNED IS ALWAYS ZERO. THE ENTRY */
»* *ERROR' INDICATES THAT AN ERROR CODE IS RETURNED. */
s%* THESE CODES ARE DEF INED AS FOLLOWS: *®/
/K */
/% CODE ERROR *x/
/% ——— eme—a— x/
/% [} OPERATION SUCCESSFUL */
/% 1 INVALID COMMAND x/
/% 2 DISK NOT AVAILABLE x/
/% 3 DISK IN USE */
/X 4 DISK NUMBER ERROR */
/x L KEY ERROR x/
/% 6 DRIVE LETTER ERROR *7
Ve v PRINTER NOT READY */
Vg 8 HARDWARE ERROR *x/
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/% 9 TASK DELETED x/
’x 10 DRIVE NOT AVAILABLE ®/
/% 11 PRINTER IN USE */
e 12 OUT OF BOUNDS */
g *x/
»% THE SERVICE MODULE IS DIVIDED INTO THREE BASIC */
% SUBMODULES: x/
/% */
»+% (1) USER INTERFACE */
/% THIS SUBMODULE CONTAINS THE ENTRY POINT INTO x/
Ve THE SERVICE MODULE FROM MCP AND USER PRO- x/
/% GRAMS. IT IS HERE THAT THE SERVICE REQUEST */
/R IS INTERPRETED AND THE APPROPRIATE SERVICE */
’x ROUTINE CALLED FOR EXECUTION. */
Ve x/
7% (2) SYSTEM CALLS x/
/%X THIS SUBMODULE CONTAINS THE SERVICE ROUTINES x/
/% AND SUPPORTING PROCEDURES WHICH CREATE OR */
/% MODIFY THE USER’'S VIRTUAL ENVIRONMENT. x/
7% THESE ROUTINES ARE INVOKED BY MCP IN RESPONSE */
Ve TO SYSTEM COMMANDS ENTERED AT A TERMINAL. */
Ve THEY MAY ALSO BE ACCESSED BY USER PROGRAMS */
Ve DIRECTLY THROUGH THE USER INTERFACE SUBMODULE. */
/% */
s% (3) SERVICE CALLS */
/% THIS SUBMODULE CONTAINS SERVICE ROUTINES AND */
g SUPPORTING PROCEDURES WHICH ALLOW A USER */
Ve PROGRAM TO ACCESS A VIRTUAL TERMINAL OR */
7% VIRTUAL FLOPPY DISK. *x/
7% */

ZRERRRERK KKK LR KK RK R KR KK LR R KRR KK R KKK KKK KKK REKKKRKKRKKK
/AR AR AR I AN A AR N I A A KA KK KKK KRR KR KRR KRR KKK KKK KKK

/RERRRKRR LR R R RE KKK KRR KKK KRR KK KKK KRR KKKRKRKRKRKRKRRKK/
’ xkxxxaxx USER INTERFACE *xxxxx */
/MBI K KR KRR KR KRR R KR SRR R KRR R KK KK R RRRKRR KKK/

sxxkxkxkxxxkkx INTERMODULE LINKAGE MACROS skkkkXkkkXKKXK/

DECLARE GLOB1 COMMON;

{INT MB TB M2B] [M2B:=0600H] (MB:=0300H] (TB:=1000H]
[ INT S2B S3B] [(S2B:=2200H1 [S3B:=2700H]
(MACRO MONITOR °'[HEX MB +0AAHI']

[MACRO INDEX '[HEX M2B + 3H]']

[MACRO ATTACH '(HEX S2B + 179H]’]

[MACRO LOGIN '[HEX S2B + 224H]']

[ MACRO PROTECT '[(HEX S2B + 2ECHI]’]

[MACRO QUIT °'[HEX S2B + 364H]']

[ MACRO BUMP °'(HEX S2B + 12BH]']

[MACRO RESTRICT '(HEX S2B + 36EH]’]
[MACRO SIZE '(HEX S2B + 3F0H]']

[ MACRO UNPROTECT '(HEX S2B + 448H]’]

{ MACRO WRITESPRINTER °'[HEX S3B + 172H]°']
[ MACRO SELECTSDRIVE '(HEX S3B + 22CHI']

[ MACRO SET®DMA '[HEX S3B + 29EH] ']

[ MACRO SETSTRACK °'[(HEX S3B + 2BBH] ']

[ MACRO SETSSECTOR °'[HEX S3B + 2DOHI]']

[ MACRO READSFLOPPY '[HEX S3B + 2EAH]']

[ MACRO WRITESFLOPPY '(HEX S3B + 2FEH]']
{MACRO MTS8MSG '(HEX TB + 837HI']

[ MACRO TERMINALSSTATUS '[HEX TB + 8D2H]']
[ MACRO READSTERMINAL °‘'[HEX TB + 8DCHI] ']

[ MACRO WRITESTERMINAL °'(HEX TB + 93CHI]']
[MACRO PARMO ’'GLOBI(10H) ']

[ MACRO ERROR °'GLOB1(14H) ']

[ MACRO LOCK °'GLOB1(15H) ']

[ MACRO SVCSSTACKSTOP °'GLOB1(2BH) '] /* SVCSSTACK + TOP */
[{MACRO TASK °'GLOB1(241H) ']

{ MACRO TCTSSTATUS °'GLOB1(246H) ']

[ MACRO SWAPS$STACKY9 'GLOBI1(3BFH) ']
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sxxxxxxxrxxexrrr GENERAL PURPOSE MACROS X*XXERKRKXERKKXK/

[ INT TOP] [(TOP:=20]
(MACRO INPUTSWAITING 'OFFH’]

g 22 =t DECLARATIONS /<

DECLARE (MTSSEXTERNAL, MTSS$INTERNAL, EXIT,
MTS, TERMSBLOCK) LABEL;
DECLARE SAVE DATA (0,0,0);

ZRRERRRRKKRKRRRKRKREKE ENTRY POINT RREKEKKRKKKKKRKKKKERKKEK/

INTERNALSMTS: /*x INTERNAL ENTRY POINT INTO SERVICE */
s®* MODULE, I.E. ENTRY POINT FROM *®/
% OTHER MTS ROUTINES x/
SAVE(2)=(A=[(LOCK]l); x SAVE LOCK VALUE x/
[(PARMP1=(HL=DE); /% SAVE PARM LIST ADDRESS */
SAVE=(HL=90+SP) ; +* SAVE USER SP x~/
SP=(HL=.[SVCS$STACKSTOP1) ;
IF (A=<<QC) - !'CY GOTO MTS;
A=(A=!'C)+1; % CONVERT FID TO POSITIVE NR x/
IF (A::3) !CY THEN
»%* INVALID COMMAND - ERROR 1 */
DO; [ERRORI=(A=1); GOTO EXIT: END;
H=0; L=A;
DO CASE HL;
/7% @ ¥/ DO; NOP; END:;
/% -1 */ DO; CALL [(READSTERMINALIJ;
[ERRORI=A;
END;
7% -2 %/ CALL [BUMP];
END;: -/x CASE *x/
GOTO EXIT;

100H: * ADJUST EXTERNAL ENTRY POINT LOCATION */
EXTERNALSMTS: /% EXTERNAL ENTRY POINT INTO SERVICE */
% MODULE, I.E. ENTRY POINT FROM */
s% USER PROGRAMS */
DISABLE;
SAVE(2)=(A=(LOCKl] 3 OFEH); /% SAVE LOCK VALUE */
[LOCKI=(A=A \ 01); /% LOCK OUT SWAPPING */

ENABLE;
[PARMO1=(HL=DE); /% SAVE PARM LIST ADDRESS x/
SAVE= (HL=0+SP) ; 7% SAVE USER SP x~/

SP=(HL=.[SVCS8STACKSTOP]) ;

MTS: /% SYSTEM AND SERVICE ROUTINES */
IF (A=C; A::18) !'CY THEN

s% INVALID COMMAND - ERROR 1| x/

DO; [ERRORI=(A=1); GOTO EXIT; END;
[ERROR]I=(A=0); x INITIALIZE RETURNED ERROR CODE */
H=0; L=C;

DO CASE HL;
7xxxxkkkk SYSTEM CALLS XXEXRKKKKKKXKXKRKKKK/

s®* @ x/ CALL [ATTACH];
/% 1 %/ CALL (MTS$8MSG];
s® 2 x*/ CALL [(LOGINI1;

/% 3 %/ CALL (PROTECT?;
/% 4 %/ CALL (QUIT];

s* 38 x*/ CALL (RESTRICT]:
/7% 6 */ CALL [SIZE];

/% 7 %/ CALL [(UNPROTECTI:

7xxxxxxk® SERVICE CALLS XEXREKRLEXKRKRKR/
/% 8 %/ DO; CALL (TERMINALSSTATUSI];
[ERROR]=A;
END;
/7% 9 x/ DO; CALL (TERMINALSSTATUS];
IF (A::[ INPUTSWAITING]) ZERO THEN
PO; CALL (READSTERMINALI;
[(ERROR1=A;
END
ELSE GOTO TERMSBLOCK;
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END;

/% 10 ¥/ CALL [ WRITESTERMINALI;

s% 11 %/ CALL [(WRITESPRINTERI;

7% 12 */ CALL (SELECTSDRIVEI];

/% 13 %/ CALL (SET$DMA];

/% 14 */ CALL [SETSTRACKI ;

/% 13 %/ CALL (SETSSECTORI;

s/% 16 */ CALL [READSFLOPPY];

7% 17 x/ CALL [WRITESFLOPPY];
END; /% CASE *x/

EXIT: % COMMON EXIT POINT FOR INTERNAL AND EXTERNAL */
SP=(HL=SAVE); /x RESTORE USER SP *x/
DISABLE;
[LOCKI=(A=SAVE(2)); % RESTORE LOCK VALUE x*/
A=[ERRORI] ;
ENABLE;
RETURN;
7% END MTS x/

TERMSBLOCK:
/7 AR08 2 3% 8 A A R A AR K R R K AR KR KR R K KR KRR KR KKK R KKK K/
sx* THIS ROUTINE IS CALLED WHEN THE TASK CURRENTLY */

/% ALLOCATED THE CPU IS BLOCKED FOR TERMINAL 1-0. THE */
% ROUTINE STORES THE CURRENT MACHINE ENVIRONMENT IN */

»* THE SWAP STACK AND TRANSFERS CONTROL TO THE */
% MONITOR FOR SELECTION OF THE NEXT READY TASK. *x/
»* CALLED BY: MTS */
/RER * HEREK KK KL KK LR LK EKRK KKK * KKKK/

s% SET BIT 3 IN TCTSSTATUS */

DE=.[ TCT$STATUS]; A=(TASKI; CALL [ INDEXI;
M(HL)=(A=M(HL) \ 20H);

s* SAVE ENVIRONMERT x/

[ SWAPSSTACK91=(HL=SAVE); ~* ONLY USER SP NEEDED */
GOTO [MONITORI;

»* END TERM®BLOCK */

EOF
7/ REKRER KKK LR KRRERRREKR LK KKK KRR RRKER KKK KK KRRKEKRKRRRKKK
Ve o KKkKRE SYSTEM CALLS ®EKKEKKKKKKRKKKKKKKRS

7 R ANR AR A A KK KK KK KK KK KKK KKK KK R KKK KKK KK KKK KKK KKK/

7 INTERMODULE LINKAGE MACROS *®(XXXXKKKKKK/

DECLARE GLOB1 COMMON;

[INT TB MB M2B] [(M2B:=0600H] (TB:=1006H] [MB:=0300H]
[ INT S3B] [(S3B:=2700H]

{MACRO MONITOR °‘(HEX MB + OAAH] "]
(MACRO INDEX °'(HEX M2B + 3H]']
[MACRO INDEX2 °'[HEX M2B + ODHI]']
(MACRO INDEX4 '(HEX M2B + 18H]']
[MACRO INDEX8 '[HEX M2B + 24H]']
[{MACRO GET '(HEX M2B + 38HI']

( MACRO MOVBUF '(HEX M2B + 41H]']
[MACRO MINISDISK '[HEX M2B + 354H]'1]
[{MACRO SIZESMSG '[HEX TB + 864H] ']

[ MACRO STATUSSMSG °'(HEX TB + 88CHI"']
[ MACRO CLEARSSTATUSSLINE '(HEX TB + 827H] ']
[{MACRO MTS$MSG '[(HEX TB + 837HI]']
[MACRO PARMO® 'GLOBI1(10H) ']

{ MACRO DISK 'GLOB1(12H) ']

[{MACRO DRIVE 'GLOB1(13H) ']

[MACRO ERROR ’'GLOB1(14H) ']

{ MACRO MDBUF °'GLOB1(3FH) ']

[MACRC TASK °'GLOB1(241H) ']

[ MACRO TCTS$STATUS °'GLOB1(246H) ']
{MACRO TCTSDM ‘'GLOB1(24AH) ']

[MACRO TCTSSIZE 'GLOB1(26AH) ']
[{MACRO TCTSBOE 'GLOB1(26EH) ']

[ MACRO TCTSEOE °'GLOB1(276H) ']

[ MACRO DMTSFLAG 'GLOB1(27EH) ']
[MACRO DMTSKEY ‘'GLOB1(31EH) ']
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[ MACRO VDCSDRIVE °'GLOB1(3AEH) ']

[ MACRO CNFGSFILE 'GLOB1(244H) ']

[ MACRO PRTSCNTRL 'GLOB1(39EH) ']

[ MACRO READ®BUF °*(HEX S3B + O7H]']
[MACRO WRITESBUF °'[(HEX S3B + 23HI’]

ZxxxxkxRxxxxkxkx GENERAL PURPOSE MACROS XkXkXXXRKXKXKXK/

[(MACRO WRITE '2°]
[ MACRO HARDWARESERROR '8']

ZREERRRRKKRXKRKXKXXRRXRX DECLARATIONS SREXRKRRREKRKKERKKRKK/
DECLARE PLIST DATA (90,0,0FFH,O0FFH,O0FFH, OFFH) ;

DECLARE DSK DATA (0);

DECLARE PA DATA (9);

ZxxeRRRRREERXKRRXR UTILITY PROCEDURES XXkEXKKRKRRKKKKRNKK/
VAL®DRIVE: PROCEDURE;

/7 REKRRERKKE XK KKK KKK KL KRR KRR KRR AKRKKRRK KRR KKK RKEK KRR/
»* THIS PROCEDURE VALIDATES THE DRIVE NUMBER INPUT TO */

s%* ANY SYSTEM CALL WHICH REQUIRES THAT PARAMETER. */
sx% INPUT: A - DRIVE NUMBER TO BE VALIDATED *x/
% OUTPUT: DRIVE - NUMBER OF FREE DRIVE FOUND */
X ERROR - ERROR CODE */
s* CALLED BY: ATTACH */

/RERRKRKKKK K KKK RHK KRR KKK LR KK KKK LK KK KKK KRR KKK KKK ERKKK
IF (A::0FFH) ZERO THEN * NO DRIVE SFECIFIED x/
DO; /% SCAN DRIVE MAP FOR FREE DRIVE %/

DECLARE L1 LABEL;
DE=.[TCTSDM1; A=(TASKl; CALL [ INDEX8];
B=8;
REPEAT;
IF (A=<M(HL)) !CY GOTO L1;
HL=HL+1;
UNTIL (B=B-1) ZERO;
s% NO DRIVE AVAILABLE - ERROR 10 *x/
[ERROR]=(A=10) ; RETURN;
L1: (DRIVE1=(A=8-B); % FREE DRIVE FOURD */
END
ELSE IF (A::8) !CY THEN
/% DRIVE NR > 7 - ERROR 6 x/
DO; (ERRORI=(A=6); RETURN; END;
END VALSDRIVE;

VALSDISK: PROCEDURE;
7

MR KRR KR E KL 3 3 3 4

s* THIS PROCEDURE VALIDATES THE DISK NUMBER INPUT TO */

/% ANY SYSTEM CALL WHICH REQUIRES THAT PARAMETER. */
sx INPUT: A - DISK NUMBER TO BE VALIDATED *x/
/% OUTPUT: DISK - NUMBER OF FREE DISK FOUND */
7% ERROR - ERROR CODE x/
/% CALLED BY: ATTACH *x/

/ RARRERRRR R RR R R R KRR KRR KT RK KRR R KRR KRR KKK KRR REREK
IF(A: :0FFH) ZERO THEN /*x NO DISK SPECIFIED */
DO; ~* SCAN DISK MAP FOR FREE DISK *x/
DECLARE L2 LABEL;
HL=.[DMT®FLAG];: B=32;

REPEAT:
IF (A=>M(HL)) CY /% DISK AVAILABLE */
8 (A=>A) 'CY 7% NOT IN USE x/
8 (A=>A) !CY 7% NOT PROTECTED x/
8 (A=>A) 'CY 7% NOT RESTRICTED x/
THEN GOTO L2;
HL=HL+1;

UNTIL (B=B-1) ZERO;
% NO DISK AVAILABLE - ERROR 2 */
(ERRORI=(A=2); RETURN:
L2: (DISKI=(A=32-B);: -x FREE DISK FOUND x/
END
ELSE IF (A::32) 'CY THEN
/% DISK NR > 31 - ERROR 4 *x/
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DO; [ERROR1=(A=4); RETURN; END

DO; /% SEE IF SPECIFIED DISK AVAILABLE */
DE=.[DMTSFLAG]; A=[(DISK]l; CALL [ INDEX];
IF (A=>M(HL)) '!'CY THEN
7% DISK NOT AVAILABLE - ERROR 2 */
DO; (ERROR1=(A=2); RETURN; END;
IF (A=>A) CY THEN
s% DISK IN USE - ERROR 3 x/
DO; [ERROR]1=(A=3); RETURN; END;
END;
END VALSDISK;

VALSKEY: PROCEDURE;

/REERRRRERRRK KR KKK KR KRR RR KRR K RRRRKRRK KRR EKRER KRR
»* THIS PROCEDURE COMPARES THE KEY INPUT AS A SYSTEM x*x/
»%* CALL PARAMETER WITH THAT ASSOCIATED WITH A SPECI- x/

»~%* FIED VIRTUAL DISK FILE. */
s* INPUT: PARM - VARIABLE HOLDING 4ADDRESS OF PARM KEY */
7% DISK - VIRTUAL DISK FILE NUMBER */
»* OUTPUT: ERROR - ERROR CODE */
s% CALLED BY: ATTACH */

/ERERRRR KRR KRR KRR KRR KRR KA KL KKK KKK KKK L RR KK KRR K KKKKK,
DE=.[DMTSKEY]; A=(DISK]l: CALL [ INDEX4];
DE=HL; HL=(PARMOI];
DO B=9¢ BY B=B+1 WHILE (A=4; A::B) !ZERO;
IF (A=M(DE); A::M(HL)) ZERO
N (IF (A::20H) ZERO 8 (A=M(HL)-oFFH) ZERO
THEN CY=1 ELSE CY=0) CY
THEN /* CHAR MATCH *~/
DO;
DE=DE+1; HL=HL+I;
END
ELSE /x KEY ERROR - ERROR 5 x/
DO; [ERROR]I=(A=3); RETURN; END;
END; -*x WHILE */
7% KEYS MATCH */
END VALSKEY;

CLEARSFLAG: PROCEDURE;
/RRRERRKREKERKKKEKRK KKK KRR RERER KRR KKK KKK KRR KKK KRR/

»* THIS PROCEDURE RESETS THE IN USE BIT (BIT 1) IN */

s* THE DMTSFLAG FOR A SPECIFIED VIRTUAL DISK. */
sx INPUT: B - DISK NUMBER : */
s%¥ CALLED BY: ATTACH, LOGIN, CLEARSDM */
/ * KKKK KRR K KRR KK KKK x/

DE=.[DMTSFLAG]; A=B 8 I1FH; CALL [ INDEX];
M(HL)=(A=M(HL) & OFDH);
END CLEARSFLAG;

CLEARSDM: PROCEDURE:
7

WK K MR RK KKK MK KKK KR P33 /
»* THIS PROCEDURE RESETS ALL ENTRIES [N THE TCT$DM *x/
7% ASSOCIATED WITH THE CURRENT VALUE OF TASK. */
s* CALLED BY: LOGIN, QUIT *x/

Pt T T T R T R R R P R R PR R R R S
DE=.{ TCTS$DM]l: A=(TASK]; CALL [ INDEX8];
C=8;

REPEAT;
B=M(HL); M(HL)=0:
IF (A=<B) €Y &8 (A=<A) 'CY THEN
DO;
STACK=HL;
STACK=BC;
CALL CLEARSFLAG:
BC=STACK;
HL=STACK;
END;
HL=HL+1;
UNTIL (C=C-1) ZERO;
END CLEARSDM;

/XRRRERKXEXXERKKXXXKX SYSTEM ROUTINES RXKXXKXRRKEKXKKKKXRKRRK/
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BUMP: PROCEDURE;
ZRERRRER LR KKK EERE KR KRR ER R LR KKK KRR EERERRRKRERRK KKK

»* THIS INTERNAL SYSTEM CALL DELETES THE CURRENT TASK */

| s* FROM THE SYSTEM. x/
| 7% ARGUMENTS: x/
! R (1) FID = -2 x/
/% (2) PARM = NONE */
/% VALUE: NONE *x/
s* CALLED BY: INTERNALSMTS, QUIT * 7

i /KRR ERREKK KKK KKK KK KKK KKK KKK KKK KK KKRIK KK KKK KK RKKKKKEKKK
| s# WRITE MINI-DISK BUFFER IF NECESSARY */
| CALL [ WRITESBUF];
H IF (AS[ERROR] \ A) !'ZERO THEN
| DO; E=({ HARDWARESERROR]; CALL [MTSSMSGl; END;
% CLEAR STATUS LINE */
| A=(TASK]; CALL [CLEARSSTATUSSLINEI];
f /% CLEAR TCT */
‘ CALL CLEARSDM;
DE=.[TCT$SIZEl; A=(TASKl; CALL ( INDEX];
M(HL)=32; /% SIZE = 16K */
HL=BC+(DE=.[ TCT8$STATUS]) ;
M(HL)=0; /% RESET STATUS BYTE */
IF (A=<[PRTS$CNTRL1) CY THEN /x PRINTER IN USE */
DO;
A=>A; B=(A=A 8 O03H);
17 (A=(TASK]l; A::B) ZERO THEN
DO; % THIS TASK HAS PRINTER CONTROL *x/
IF (A=<[PRTS$CNTRL]; A=<A) CY THEN
s* RESET PRINTER CONTROL BYTE */
[ PRTSCNTRL1=(A=90) ;

i

|

: END;

END;
END BUMP;

l ATTACH: PROCEDURE;

| 7/ HERERRERRR bbb XK KRKK RRRXK/

| /% SIMULATE THE PHYSICAL OPERATION OF LOADING DISK */
/% <DISK NR> INTO DRIVE <DRIVE LTR>. */
/% ARGUMENTS: */
/% (1) FID = o x/
/% (2) PARM = BASE ADDRESS OF PARAMETER LIST */
/¥ BYTE ©0: DRIVE NUMBER (0-7) */
IR BYTE 1: DISK NUMBER (9-31) x/
/X BYTES 2-35: PROTECTION KEY (0-4 CHARS) */
/% VALUE: ERROR CODE *x/
7% CALLED BY: LOGIN, MTS *x/

7 RBERRRRRE KKK KRR KK KRR KRR KKK KR KKK KKK KRR KRR ELRNKK
BC=(HL=[PARMO]1); [(DRIVEI=(A=M(BC));
% VALIDATE DRIVE NR *®/
CALL VALSDRIVE; IF (A=({ERROR] \ A) !ZERO RETURN;
HL=(PARMOI+1; [(DISKI=(A=M(HL));
7% VALIDATE DISK NR *x/
CALL VALSDISK; IF (A=[{ERROR] N\ A) '!'ZERO RETURN;
DE=.[DMTSFLAG]; A=(DISKl; CALL [ INDEX];
I[F (A=M(HL) @& 904H) !ZERO THEN /% DISK PROTECTED x/
DO;

DE=.[DMTSFLAG]; A=[(DISK]l; CALL ([ INDEX]I;

IF (A=M(HL) 8 08H) !ZERO THEN

DO; 7% READ ONLY DISK */

7% SET UP READ ONLY BIT x/
M(HL)=C(A=M(HL) \ 02H);
[DISKI=¢A=(DISK]l \ 40H); ~* SET TCT®$DM BIT 6

END

ELSE

DO; /% VALIDATE KEY */
[PARMO1=(HL=(PARMOI+1,+1);

CALL VALSKEY;
IF (A=[LERROR] \ A) !ZERO RETURN;
END;
END;
/% MODIFY DMTSFLAG */
DE=.[DMTSFLAG]; A=(DISKl] 8 1FH; CALL ( INDEX];
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MCHL)=(A=M(HL) \\ 02H); -* SET DMTSFLAG BIT 1 */
/% MODIFY TCTSDM x/

DE=.[TCT$DM]; A=[TASKl; CALL [ INDEXB];

DE=HL; A=({DRIVEl; CALL ([ INDEX];

B=M(HL) ;

M(HL)=(A=[DISK] \ 80H); ~* SET TCT®$DM BIT 7 */
»%¥ RESET OLD DISK'S IN USE BIT %/

IF (A=B 8 40H) ZERO CALL CLEARSFLAG:

7% DISPLAY STATUS MSG */

B=(A=[DRIVEl); C=(A=[(DISK] & I1FH);

IF (As[(DISK] &840H) 'ZERO THEN A=72H ELSE A=’ °';
CALL [STATUSSMSGI ;

END ATTACH;

{ LOGIN: PROCEDURE;

{ ZRKKKKRKERK KK EKKKKKKKK KKK KERKK KKK KR KR KEKK KKK KRKRKKKRRKK/

| »* THIS SYSTEM CALL NOTIFIES MTS THAT THE REQUESTING x*x/
»* TERMINAL IS NOW ACTIVE, AND SIMULATES THE PHYSICAL */
/% COLD-START BOOTSTRAP OPERATION. THE BOOTSTRAP LOAD *x/

.! 7% TAKES PLACE FROM VIRTUAL DRIVE A. THE VIRTUAL DISK */
g /% ATTACHED TO THIS DRIVE MAY BE SPECIFIED IN THE x/
E % PARAMETER LIST, OR DISKe WILL BE ASSUMMED AS THE */
i /% DEFAULT. */
/% ARGUMENTS: */
/7% (1) FID = 2 */
/% (2) PARM = BASE ADDRESS OF PARAMETER LIST */
Ve BYTE @: DISK NUMBER (0-31) */
/® BYTES 1-4: PROTECTION KEY (90-4 CHARS) */
s* VALUE: ERROR CODE x/

/RREKKK KRR KKK RE LK KKK KKK K LR KRR KKK ERK KKK KKK KKK EKERRKKK
/% WRITE MINI-DISK BUFFER IF NECESSARY */
CALL [ WRITES$BUF1;

IF (A=[{ERROR] \ A) 'ZERO RETURN;
7% RE-INITIALIZE TCT */
CALL CLEARSDM;
7% PROCESS DISK PARAMETER */
IF (HL=({PARMO]; A=M(HL); A::0FFH) !ZERO THEN
DO; % DISK SPECIFIED */
BC=35; DE=HL; HL=.PLIST(1):
CALL [MOVBUF]; [PARMO1=(HL=.PLIST);
END
ELSE
DO; /% ASSUME DISK 9 *x/
PLIST(1)=(A=9); PLIST(2)=(A="M");
PLIST(3)=(A="T'); PLIST(4)=(A="'S");
PLIST(3)=(A=" ’);
[PARMO]1=(HL=,PLIST);
END;
CALL ATTACH;
IF (A=[ERROR] \ A) !ZERO RETURN;
B=0; C=(A=[TASK]l);
HL=BC+(DE=.[ TCT$STATUSI1) ;
M(HL)>=1; % SET BIT 0 */
/% DISPLAY SIZE MSG */ g
DE=.[TCT$SIZE]l; A=[TASKl; CALL [ INDEX];
CY=0; A=>M(HL); CALL (SI1ZESMSGI;
END LOGIN;

UPDATESCNFGSF ILE: PROCEDURE;
/ REEERK KKK KL KK RE KKK KKK RRKK KRR KKK LXK KKK LR KR KK RKEERK S

»* THIS ROUTINE PROVIDES INDEXING INTC THE MTS */
/% CONFIGURATION FILE AND PERMITS MODIFICATION OF */
s* OF THE CONFIGURATION FILE WHICH IS NECESARRY */
/% WHEN PROTECTING, UNPROTECTING OR RESTRICTING */
s* USER FILES. *x/
s* CALLED BY: PROTECT, UNPROTECT, RESTRICT */

7 AN K KN R KK K KK KK KKK KKK K K KKK KK KKK KK/
PA=A; CALL [ WRITE$BUF];
BC=(HL=( CNFGSFILE]) ;
CALL (READSBUF];
DE=.[MDBUF]; A=DSK: CALL ( INDEX81; DE=HL;
A=DSK; CALL [ INDEX4l; B=90; C=(A=DSK);
HL=HL+BC; HL=HL+(DE=8);
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STACK=HL;: BC=(HL=(PARMO]): HL=STACK; BC=BC+1; D=0;

REPEAT;
A=M(BC); IF (A::0FFH) ZERO THEN A=20H;
M(HL)=A; /x CHANGE FF PARAMETER TO SPACE */
BC=BC+1; HL=HL+1; D=(A=D+1);

UNTIL (A::4) ZERO;

M(HL)=(A*PA); % STORE PROTECTION ATTRIBUTE */

{ VDCSDRIVE]1=(A={ VDCS$DRIVE] \ 80H);

END UPDATESCNFCSFILE;

PROTECT: PROCEDURE;
/RERRKRK KKK RK KRR RKRERRKRRERRKREKEKRERR KK R KKK KR KKK K KRR/

sx THIS SYSTEM CALL ADDS THE READ/WRITE PROTECTION */

»% ATTRIBUTE TO A SPECIFIED VIRTUAL DISK FILE. */
7% ARGUMENTS: x/
s% (1) FID = 3 */
/% (2) PARM = BASE ADDRESS OF PARAMETER LIST x/
IR BYTE o: DISK NUMBER (0-31) */
Ve BYTES 1-4: PROTECTION KEY (0~4 CHARS) *x/
»* VALUE: ERROR CODE */

/BB R LR KKK KR KKK K KKK KR KKK K KKK KKK KKK KKK KKK KKK KKKKKKKKK
IF (HL=[(PARMO]1; DSK=(A=M(HL)): A::32) !CY THEN
DO; - % DISK » > 31 *x/
[ERROR]1=(A=4) ;
RETURN;

END

ELSE

IF (HL=HL+1; A=M(HL); A::9FFH) ZERO THEN

DO; x KEY ERROR x/
[ERROR]=(A=3);
RETURN;

END

ELSE

IF (DE=.(DMTSFLAG]; A=DSK; CALL [INDEX];
A=M(HL); A=>A; A=>A; A=>A) CY THEN

DO; -x DISK ALREADY PROTECTED */
[ERROR]I=(A=3); RETURN;

END

ELS

DO;
DE=.[DMTSKEY]; A=DSK; CALL [ INDEX4];
BC=HL; HL=(PARMO1+1; D=90;
REPEAT; /% UPDATE DMTSKEY */

A=M(HL); IF (A::O0FFH) ZERO THEN A=20H;
M(BC)=A; BC=BC+1; HL=HL+1; D=(A=D+1);

UNTIL (A::4) ZERO;
DE=.[DMTSFLAG]; A=DSK; CALL [ INDEX];
M(HL)=(A=M(HL) \ 04H); % SET PROTECT BIT *-
A='P’; CALL UPDATESCNFGSFILE;

END;

END PROTECT;
QUIT: PROCEDURE;
ZRMERERR KRR R R R R E R KRR R KRR RER R R RRRKIE KRR R R xx/
s% THIS SYSTEM CALL NOTIFIES MTS THAT THE REQUESTING */
»* TERMINAL IS NO LONGER ACTIVE. */
7% ARGUMENTS: */
s (1) FID = 4 */
s% (2) PARM = NONE x/
/% VALUE: NONE *x/
/KRR R RN KRR AR KKK KRKKRERK

CALL BUMP;

GOTO (MONITORI;

END QUIT;

RESTRICT: PROCEDURE;

7 KEERERELERK KRR KRR X RKERKK KKK RRK KKK KRR KRRKRR KKK EREKK/
»* THIS SYSTEM CALL ADDS THE READ RESTRICTION ATTRI- *~
s* BUTE TO A SPECIFIED PROTECTED VIRTUAL DISK FILE. x/

/% ARGUMENTS: *x/

/7% (1) FID = 3 */

/% (2) PARM = BASE ADDRESS OF PARAMETER LIST x/

Ve BYTE o: DISK NUMBER (9-31) *x/
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7% BYTES 1-4: PROTECTION KEY (0—4 CHARS) ®/
sx VALUE: ERROR CODE *x/

ZRBRERRREKE KKK KRR KKK KK KK KRR KRR KR KKK KKK RK K RERRERKRERRK/

IF (HL={PARMO]l; DSK=(A=M(HL)); A::32) 'CY THEN
DO; % DISK > 31 */
[ERROR]=(A=4) ; RETURN;
END;
IF (DE=.[DMTSFLAG]; A=DSK; CALL [ INDEX];
A=M(HL); A=>A; A=>A) CY THEN
DO; - x DISK IN USE x/
[ERROR]1=(A=3); RETURN;
END;
IF (DE=.(DMTSFLAG]; A=DSK; CALL (INDEX];
A=M(HL); A=>A; A=>A; A=>A) !'CY THEN
DO; /% DISK NOT PROTECTED */
(ERRORI=(A=3); RETURN;
END;
DE=.[DMTSKEY]; A=DSK; CALL [ INDEX41;
STACK=HL; BC=(HL=[(PARMO1); BC=BC+1; HL=STACK; E=0;
REPEAT;
IF (A=M(BO); IF (A::9FFH) ZERO THEN A=20H;
A::M(HL)) !'ZERO THEN
DO; -x KEY DOES NOT MATCH */
[ERROR1=(A=3); RETURN;
END;
HL=HL+1; BC=BC+1; E=(A=E+1);
UNTIL (A::4) ZERO;
/% SET RESTRICTION BIT IN DMT®FLAG x/
DE=.[DMTSFLAG]; A=DSK; CALL [ INDEXJ;
M(HL)=(A=M(HL) \ 08H);
A='R'; CALL UPDATESCNFGS®FILE:
END RESTRICT;

SIZE: PROCEDURE;

MKKEXR e 3 3 MERR KRR KRERRERERELR

/X
/K
/¥
/¥
IR
/X

£ 33 T4
THIS SYSTEM CALL SETS THE SIZE OF THE USER’S SWAP */

IMAGE. *x7
ARGUMENTS: */
(1Y FID = 6 */
(2) PARM = REQUESTED SIZE IN KILOBYTES */
VALUE: ERROR CODE *x/

/BB ERERE R R KRR KRR KRR KKK KRR R RER KRR KRR KRKRRK R KRR K/

/* COMPARE REQUESTED SIZE WITH MAX SIZE */

IF (A={PARMO]; A::49) !CY THEN
/% OUT OF BOUNDS -~ INVALID CMD ERROR 1 */
DO; [ERROR1=(A=1); RETURN; END;

/% COMPARE REQUESTED SIZE WITH SWAP FILE SIZE */

JE=,.[TCTSBOE]l; A=[TASKl; CALL [ INDEX2];

CALL (GET1; B=90; C=(A=<<[PARMO]);

HL=BC+DE; STACK=HL; /% SAVE SUM */

DE=.[TCTS8EOE]l; A=[TASKl; CALL [ INDEX2];

CALL [GET1; BC=BC+1;

DE=STACK; /* RESTORE SUM */

A=C-E; A=B--D;

IF MINUS THEN
/% OUT OF BOUNDS - INVALID CMD ERROR 1 */
DO; [ERRORI=(A=1); RETURN;:; END;

7% DISPLAY SIZE MSG */

A=[PARMO]; CALL [SIZESMSGI;

/% UPDATE TCT */

DE=.[(TCTSSIZE]l; A=[TASK]l; CALL [ INDEX];

M(HL)=( A=<<[ PARMO]) ;

END SIZE;

UNPROTECT: PROCEDURE;
7 RREERREER KRR RRRR LR KRR LRK R KL RER KRR RRKRRE KKK

e
/xR
’x
/X
/R
/K
IR

THIS SYSTEM CALL DELETES THE READ RESTRICTION AND *x/
READ/WRITE PROTECTION ATTRIBUTES FROM A SPECIFIED *-

VIRTUAL DISK FILE. */
ARGUMENTS: ®/
(1) FID = 7 */
(2) PARM = BASE ADDRESS OF PARAMETER LIST */
BYTE 0: DISK NUMBER (0-31) x/
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7R BYTES 1-4: PROTECTION KEY (0—-4 CHARS) x/
/% VALUE: ERROR CODE */
ZRRERERRRER R KRR RAKRNK KKK R KRR K KRR KKK KRR KRR KRR KR RERRE K,
IF (HL*(PARMO]; DSK=(A=M(HL)); A::32) 'CY THEN
DO; x DISK #» > 31 *x/
[ERROR]=(A=4) ;
RETURN;
END
ELSE
IF (HL=HL+1; A=M(HL); A::0FFH) ZERO THEN
DO; - KEY ERROR x~
[ERROR]1=(A=3) ;
RETURN;;
END
ELSE
DO; -x CHECK IF DMTSKEY MATCHES KEY */
DE=.[DMTSKEY]; A=DSK; CALL ( INDEX41];
STACK=HL,; BC=(HL=[PARMO®]); BC=BC+1; HL=STACK; E=90;
REPEAT;
IF (A=M(BC); IF (A::9FFH) ZERO THEN A=20H;
$:M(HL)) !ZERO THEN
D0; 7% DMTSKEY NOT = KEY %/
[ERROR1=(A=3); RETURN;
END;
HL=HL+i; BC=BC+1; E=(A=E+1);
UNTIL (A::4) ZERO;
END;
% SET DMTSKEY = 20H,20H,2¢0H,20H */
DE=.[DMTSKEY]; A=DSK; CALL [INDEX4l; E=0;
REPEAT;
M(HL)=(A=20H); HL=HL+1; E=(A=E+1):
UNTIL (A::4) ZERO;
DE=.[DMTSFLAG]l; A=DSK; CALL [ INDEX3:
s% RESET BIT 3 AND 4 OF DMTSFLAG */
M(HL)=(A=M(%HL) & 93H);
A= ' '; CALL UPDATESCNFGSFILE;
END UNPROTECT;

EOF

/RERRRREKK KR KRR RKRK LR KRR KRN R LR KKK RKR KRR KKK RRRKKR
ZEERRRERKKERRNKKKRXK SERVICE CALLS XRRKEERKKKKKKKKKKRKNK/
/ERREREKREKRKLRKLEK KK KREKKK KKK KKK LR R KREKEKKEKEKKKKEKKRKK/

rxrxxxxxxrxxexk [NTERMODULE LINKAGE MACROS ®XRXKERERKNKK/

DECLARE GLOB1 COMMON;

[ INT M2B] [M2B:=0600H]

[(MACRO INDEX °'[HEX M2B + 3H]']
(MACRO INDEX2 °'(HEX M2B + ODH]']
(MACRO INDEX8 '(HEX M2B + 24H]'1]
{MACRO GET '(HEX M2B + 38H]']

[ MACRO MOVBUF '(HEX M2B + 41H]']
[MACRO MINISDISK ‘'[HEX M2B + 354H]’]
[ MACRO READSPRT®RUF '[HEX M2B + 9EH] ']
[ MACRO PRTSSTAT ’'GLOBI1(9) ']

( MACRO BUFSPTR °'GLOBL1(1) ']

{ MACRO PARMO ’'GLOB1(10H) ')
(MACRO PARM! °'GLOB1{11H)’]
[{MACRO DISK 'GLOB1(12H) ']

{MACRO DRIVE °'GLOB1(13H) "]

[ MACRO ERROR 'GLOB1(14H)’]

{ MACRO MDBUF °'GLOB1(3FH) ']
({MACRO MDSADO® 'GLOB1(23FH) ']

{ MACRO MDSAD1 °'GLOB1(2490H) ']
(MACRO TASK °‘GLOB1(241H) ']
[MACRO TCTSDM 'GLOB1(24AH) ']

{ MACRO DMTSBOE ’'GLOBI1(29EH) '1

[{ MACRO DMTSEOE 'GLOB1(2DEH) ']

[ MACRO PRTSROE 'GLOBI1(39FH) ']

[ MACRO PRTSEOT ‘'GLOB1(3A1H) ']
{MACRO PRTSSEC °‘GLOB1(3A3H) ']

139

_— _,_J




[MACRO VDCSDRIVE °GLOB1(3AEH) ']
[ MACRO VDCSBOE ’'GLOBI1(3AFH) ']
(MACRO VDCSEOE® °'GLOB1(JB1H) ]
[MACRO VDCSEOE!1 °'GLOB1(3B2H) ]

[ MACRO VDCS$SECTOR °'GLOB1(3B3H) ']
(MACRO VDCSTRACK 'GLOB1(3B4H) ']
[MACRO VDCSDMA 'GLOB1(3B3H) ']

[ MACRO PRTSCNTRL °'GLOB1(39EH) ']

/ ®x * GENERAL PURPOSE MACROS xx X/

[MACRO READ °1']
[MACRO WRITE '2°]
(MACRO CNTRL$Z °'1AH']
[ MACRO PRTSRDY 'OBOH’]
[ MACRO CNTRLSR '12H’]

s MODULE DECLARATION x*x

DECLARE CHAR DATA (0);
7/ *% UTILITY PROCEDURES XKKKERKRRKKKKKKRK/

READSBUF: PROCEDURE;
7 RRK KRR EAR KKK KRR KRR KKK KK FR AR KRR RRK KKK KKK KRR KK KKK

»* THIS PROCEDURE READS A SPECIFIED MINI-DISK SECTOR x*/

s* INTO MDPBUF AND UPDATES MDSAD. */
s* INPUT: BC - MINI-DISK SECTOR NUMBER */
s% OUTPUT: ERROR - ERROR CODE */
s%* CALLED BY: MAP, UPDATE$CNFGSFILE x/

/ERERKERERERKREREKRK KKK KKK KK KKK L EKRKKRKK KRR KK KKK KERKERK
DE=.(MDBUF]; L=(READ]; CALL [MINISDISK];
IF (A::9) 1ZERO THEN
/% HARDWARE ERROR - ERROR 8 x/
DC; [ERROR1=(A=8); RETURN: END;
[ MDSADO1=(HL=BO) ;
END READSBUF;

WRITESBUF: PROCEDURE;

7/ RKKKKEREKERKKKRKK KKK ERRKERE KRR KKK RKK KRR KRR ERKREKR/
»* THIS PROCEDURE CHECKS THE MODIFICATION BIT IN */
s* VDCSDRIVE TO DETERMINE IF THE CONTENTS OF MDBUF */
»* HAVE BEEN ALTERED. IF SO, THE BUFFER IS WRITTEN TO */

»* THE MINI-DISK AND THE MOD BIT IS RESET. */
s*% CALLED BY: BUMP, MAP, LOGIN, UPDATESCNFGSFILE, */
/¥ SELECT$DRIVE x/

/RREERERREKKKK KKK KKK K RKK KKK L LK KKKK KKK KKK KKK KKK KRKRKKKK
IF (A=<[VDCSDRIVE]) !CY RETURN:
BC=(HL=(MDSADO1); DE=.(MDBUFI1;
L=(WRITEi; CALL [MINISDISKI;
IF (A::9) !'ZERO THEN
»* HARDWARE ERROR - ERROR 8 *~/
DO; [ERROR]1=(A=8); RETURN; END;
[ VDCEDRIVE]1=(A=({ VDCSDRIVE] 8 7FH);
END WRITESBUF;

MAP: PROCEDURE;

/KRR RRKEKKEER KRR K KL R KL KK KKK LR R KRR KRR E KKK KRKR KK RKREKR
s* THIS PROCEDURE CALCULATES THE RELATIVE OFFSET OF A */
s* SPECIFIED VIRTUAL FLOPPY DISK SECTOR IN THE MINI- %/
s* DISK FILE AND THE BASE ADDRESS OF THAT SECTOR IN  */
s* THE MINI-DISK BUFFER AFTER THE FILE [S READ. THEN */
/% IT CALCULATES THE ACTUAL MINI-DISK SECTOR NUMBER  */
/% CONTAINING THE ADDRESSED FLOPPY DISK SECTOR, AND %/
s% COMPARES IT WITH THE CURRENT CONTENTS OF MDBUF. IF %/
,* THE TWO ARE NOT EQUAL, THE OLD BUFFER IS WRITTEN */
/% TO THE MINI-DISK AND THE NEWLY CALCULATED SECTOR */
s* NUMBER READ IN TO REFILL THE BUFFER. A COMPARISON x/
7% 1S ALSO MADE BETWEEN THE CALCULATED MINI-DISK */
/% SECTOR NUMBER AND THE FILE'S FOE VALUE TO ENSURE  */
,* THAT THE SPECIFIED VIRTUAL DISK SECTOR ADDRESS 5 */

»% WITHIN THE BOUNDS OF THE FILE. */
s% INPUT: VDCSTRACK - FLOPPY DISK TRACK NUMBER */
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’R VDCS$SECTOR - FLOPPY DISK SECTOR NUMBER x/
/% OUTPUT: BC = 128 = FLOPPY DISK SECTOR SIZE x/
e HL = BASE ADDRESS OF FLOPPY DISK SECTOR x/
Vg IN BUFFER */
s% CALLED BY: READSFLOPPY, WRITESFLOPPY x/

ZRBBRAERIAA IR AHK AR R K KKK KR KRR KKK KR KKK KR ERRKK
DECLARE BUFAD DATA (0,0);
DECLARE SECNR DATA (0,0);
D=(A=( VDCSTRACK]) ;
E=(A=[ VDCSSECTOR]) ;
/% MULTIPLY TRACK # BY 26; ADD SECTOR +#; SUBTRACT 1 */
B=0; CY=0;
A=<D; L=A; /% 2 * TRACK; SAVE IN L REG */
CY=0; A=<A; /% 4 * TRACK */
IF CY THEN B=1; /x SAVE HIGH ORDER BITS IN B */
A=A+L; C=A; A=L; % SAVE 2 * TRACK IN ACCUM. */
HL=0; HL=HL+BC; HL=HL+BC; HL=HL+BC; HL=HL+BC;
»+% HL NOW CONTAINS 24 * THE TRACK # x/
B=0; C=A; HL=HL+BC; /% HL CONTAINS 26 * TRACK *» x/
C=E; HL=HL+BC; HL=HL-1; ~* SECTOR » ADDED ON AND SUB 1 x/
s% DIVIDE CONTENTS OF HL BY 4 */
DE=HL; -* SAVE 26 * TRACK + SECTOR » -1 */
CY=0; D=(A=>D); E=(A=>E);
CY=0; D=(A=>D); A=>E;
B=D; C=A; /% BC HAS (26 * SECTOR #» ~1) / 4 %/
/% COMPUTE BUFFER OFFSET */
IF (A=(VDCSTRACKI; A=A 8 91H) ZERO THEN
A=[ VDCSSECTOR] -/* TRACK IS EVEN x/

E

A=({ VDCSSECTOR],+1,+1; /% TRACK IS ODD */
TEST:
IF (A::3) '!'CY THEN

A=A-4;
GOTO TEST:
END;
L=A-1; H=0;
DO CASE HL;
DE=90;
DE=128;
DE=236;
DE=384;
END;

% DE = RELATIVE BUFFER ADDRESS *~/

BUFAD=(HL=.(MDBUF1, +DE);
»* CALCULATE AND SAVE NEW MINI-DISK SECTOR NR */
SECNR=(HL=[ VDCSBOE] + BC);
% COMPARE NEW SECTOR NR WITH VDCSEOE *~/
A=( VDCSEOE@l-L; A=(VDCSEOE1l--H;
IF MINUS THEN

»% QUT OF BOUNDS - ERROR 12 */

DO; [(ERRORI=(A=1{); RETURN; END;
»% COMPARE NEW SECTOR NR WITH MDSAD */
IF (A=[MDSAD®]; A::L) 'ZERO THEN

CY=0
ELSE IF (A=(MDSAD1]l; A::H) !ZERO THEN
CY=0
ELSE CY=1;
7% WRITE OLD SECTOR AND READ NEW IF NECESSARY */
IF !CY THEN

DO; ~/* NOT EQUAL *x/
CALL WRITESBUF;
IF (A={ERROR] \ 4) !ZERG RETURN;
BC=(HL=SECNR) ; CALL READSBUF;
EInl: (A=(ERROR] N\ A) 'ZERO RETURN;
D;
7% SET UP REGISTERS FOR RETURN */
BC=128; DE=(HL=BUFAD) ;
END MAP;

WRITESPRTSBUF: PROCEDURE;
7KK *% * KKRRKKRERRRKR K RRAK,
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s% THIS ROUTINE IS CALLED BY WRITESPRINTER WHEN THE x/
/% PRINT BUFFER LOCATED BETWEEN 100 - 300H IN MEMORY x*/
s% IS FULL OR WHEN A CONTROL Z (EOF INDICATOR) HAS x/
»% BEENK WRITTEN INTO THE BUFFER. IN BOTH CASES THE *x/
»% CONTENTS OF THE BUFFER IS WRITTEN ONTO THE MINI- x/
s% DISK IN MTSPRT. x/
/% CALLED BY: WRITESPRINTER x/
ZRERBKRE KRR KKK KRR KKK KKK KKK R KKK KKK KKK KR KKK KKK RKK

HL=(PRTSSEC]; BC=HL;

DE=100H; L=(WRITEl; /% SET UP FOR CALL TO MINIDISK x/

CALL (MINISDISK];

IF(A::0) !ZERO THEN

DO;
[ ERRORI=(A=8) ;
RETURN;
END;
HL=( PRTSEOE] ;
IF (A=H; A::B) CY 8 (A=L; A::C) CY THEN
DO; % EXCEEDED EOE OF MTSSPRTSFILE */
[ERROR]=(A=12);

END
ELSE
DO;
BC=BC+1;
[ PRTSSEC]=(HL=BC) ;
% PRTSSEC INCREMENTED x/
END;
END WRITESPRTSBUF;

7 xxxxxxxx SERVICE ROUTINES RARKKR ’

WRITESPRINTER: PROCEDURE;

’ * KKK HKXKRKRKRKELRK KL KR KRR KKK LK KK KK KRRKK
»% THIS SERVICE CALL IS MADE TO WRITE CHARACTERS INTO */
»* THE PRINTER BUFFER WHICH IS LOCATED BETWEEN 100 - x/

/% 300H IN MEMORY. x/
7* ARGUMENTS: */
/7% (1) FID = 11 x/
/% (2) PARM = ASCII CHARACTER */
s* VALUE: ERROR CODE x/

/ERERERK KK EKERKKEKEEKEK KKK KRKKKREEK KKK KRKKEKRKKERKKKKKKKK
CHAR=(A=E); -x SAVE CHARACTER x*/
IF (A={PRTSCNTRL]; A::0) ZERO THEN
DO; s% PRINTER NOT IN USE *x/
IF ([PRT$STAT]=(A=IN(8AH)); A::[PRTSRDYl) !'ZERO THEN
DO;
[ERROR]=(A=7) ;
RETURN;
END;
»% SET PRINTER IN USE BIT x/
[PRTSCNTRL]=(A=[TASK] \ 80H);
[ PRTS$SEC]=(HL=( PRTSBOE]) ;
[ BUF$PTR]=(HL= 100H) ;
END
ELSE
DO; % CHECK IF CURRENT TASK OWNS PRINTER */
B=(A=A 8 3); x B = TASK WHICH HAS PRINTER *x/
IF (A=(TASK]; A::B) !ZERO THEN
DO; % TASK DOES NOT OWN PRINTER x/
[ERRORI=(A=11);
RETURN;
END
ELSE
IF (A=[PRT®CNTRL]: A=<A: A=<A) CY THEN
DO; % PRINTER IS PRINTING A FILE x/
CLERRORI=(A=11);
RETURN;
END;
END;
IF (A=CHAR; A::[CNTRL®Z]) !'ZERO 8 (A::[CNTRLS$R1l) !ZERO THEN
DO; x FILL BUFFER %/
HL=[ BUF$PTRI ;
IF (A=3; A::H) ZERO 8 (A=0; A::L) ZERO THER
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DO; -* BUFFER FULL - WRITE TO DISK =%/
CALL WRITESPRTSBUF;
[(BUFSPTRI = (HL= 100H) ;
END;
HL=[ BUF$PTRI] ;
M(HL)=(A=CHAR) ;
[ BUFSPTR]=(HL=( BUFSPTR], +1);
END
ELSE
DO; /% END OF FILE CONDITION, SET UP FOR PRINTING x/
IF (A::[CNTRL$Z]) ZERO THEN
DO; -7*x EOF x/
HL=( BUFS$PTR] ;
M(HL) =(A=CHAR) ;
CALL WRITESPRTSBUF;
END;
[PRTS$SEC]=(HL=( PRTSBOE]) ;
[ BUFSPTR] =(HL= 100H) ;
CALL [ READSPRT$BUF] ;
DISABLE;
[ PRTSCNTRL]=( A={ PRTSCNTRL] \ 40H) ;
s% START PRINTING x/
OUT(8AH) =(A=0) ;
ENABLE;

END;
END WRITESPRINTER;
SELECTSDRIVE: PROCEDURE;

ZHERERERR KKK AR AR AR K KKK KRR KRR KKK KK KK KR KRR KKKKRRKK
»~* THIS SERVICE CALL SELECTS THE VIRTUAL FLOPPY DISK */

% DRIVE TO BE USED FOR SUBSEQUENT FLOPPY DISK x/
s% ACCESSES. *x/
/% ARGUMENTS: x/
7% (1) FID = 12 X/
/% (2) PARM = DRIVE NUMBER (0-7) x/
s* VALUE: ERROR CODE x/

/RERRERKKRKKERKRRKEKRKEKRERKRE KKK EEREERRK L KKK EKEREERRKK
(DRIVE1=(A=(PARMO1) ;
% VALIDATE DRIVE NUMBER *x/
IF (A::8) !'CY THEN
/% DRIVE NR > 7 - ERROR 6 x/
DO; (ERROR1I=(A=6); RETURN; END;
% VALIDATE THAT DRIVE IN USE x/
DE=.[TCTSDM]; A=[(TASKl; CALL [ INDEXB];
DE=HL; A=(DRIVEl; CALL [ INDEX];
IF (A=<M(HL)) !CY THEN
% DRIVE NOT AVAIL - ERROR 10 x/
DO; [ERROR1=(A=10); RETURN; END;
STACK=HL;
CALL WRITESBUF;
HL=STACK;
7% UPDATE VDC BLOCK */
[DISKI=(A=M(HL) 8 1FH);
IF (A=M(HL) 8 40H) '!'ZERO THEN -* READ ONLY %/
[DRIVEI=(A=[{DRIVEl \ 40H); /x* SET BIT 6 %/
DE=.[(DMTSBOE]l; A=(DISKl; CALL [ INDEX2];
CALL (GET1; [ VDC$BOE]l=(HL=BC);
DE=.(DMTSEOE]l; A=(DISK]; CALL [ INDEX2];
CALL (GET]; [ VDCSEOE@]l=(HL=BC);
[ VDCSDRIVEI=(A=(DRIVE]);
END SELECTSDRIVE;

SETSDMA: PROCEDURE;

/RRRRRERRKEKRRKR KRR L RRREKKR KRR TR ERREEERREXRRR KRR KKK,
% THIS SERVICE CALL SETS THE ADDRESS OF THE 128 BYTE *x/
#* DMA BUFFER TO BE USED IN SUBSEQUENT VIRTUAL FLOPPY x/

7% DISK ACCESSES. *x/
7% ARGUMENTS: */
/% (1) FID = 13 x/
/% (2) PARM = DMA ADDRESS x/
/% VALUE: ERROR <ODE x/

/REEEKRXLKKEKELRKKKEKLLKRERERERKE KKK LKL E KKK RKKRRRRK/
A=[PARMO]-0; A=(PARMI1]--40H:
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IF MINUS THEN
»% OUT OF BOUNDS - ERROR 12 x/
DO; [ERRORI=(A=12); RETURN; END;

[ VDCSDMA] = (HL=(PARMO1) ;

END SETSDMA;
SETSTRACK: PROCEDURE;
ZREERRRRER R KRR KK ERRKRRRERKE KKK/
s% THIS SERVICE CALL SETS THE TRACK NUMBER TO BE USED */
s% [N SUBSEQUENT VIRTUAL FLOPPY DISK ACCESSES. */
/% ARGUMENTS: x/
s% (1) FID = 14 */
s%  (2) PARM = TRACK NUMBER */
»* VALUE: NONE */
/REEREERERRR KK KR RERRE KKK KR RRRK KKK KX RERRK KKK KR KK KKK KKK

A=(PARMOI ;

IF (A::77) !CY THEN
»% OUT OF BOUNDS - ERROR 12 */
DO; [ERROR1=(A=12);: RETURN; END;
[ VDCSTRACKI =A;
END SETS$TRACK;

SETSSECTOR: PROCEDURE;
7 MRE R R E KRR KRR KRR KKK R KRR EEKIR KRR RRKR KRR KR ER KKK

s% THIS SERVICE CALL SETS THE SECTOR NUMBER TO BE x/
/% USED IN SUBSEQUENT VIRTUAL FLOPPY DISK ACCESSES. ®/
/% ARGUMENTS: x/
srx (1) FID = 13 x/
/% (2) PARM = SECTOR NUMBER (1-26) x/
»* VALUE: ERROR CODE x/
/ RERERERKKRKR KRR KKK KRR KKK KR KRR RRRIK KR RRR R R RR KK EKKK
A=(PARMO];

IF (A::27) !'CY N\ (A::0) ZERO THEN
»* OUT OF BOUNDS - ERROR 12 */
DO; [ERROR1=(A=12); RETURN: END;

[ VDCSSECTOR1=A;

END SETSSECTOR;

READSFLOPPY: PROCEDURE;

-~ 23 3 3 300 2 2K 30 3 R 3K K K K KKK XX KX,/

s* THIS SERICE CALL SIMULATES READING FROM A FLOPPY x/
s* DISK. THE VIRTUAL DISK SECTOR AND TRACK SPECIFIED =/

»s% IN THE VDC BLOCK IS READ FROM THE SPECIFIED x/
% VIRTUAL DRIVE INTO A 128 BYTE BUFFER IN THE USER'S *x/
/% SWAP AREA. *x/
/% ARGUMENTS: */
s% (1) FID =16 */
7% (2) PARM = NONE x/
/% DRIVE, SECTOR, TRACK, AND DMA ADDRESS MUST x/
/% HAVE BEEN PREVIOUSLY SET BY CALLS TO THE x/
Ve APPROPRIATE PROCEDURES. x/
s* VALUE: ERROR CODE x/
/HERKRRKR KK KR KKK KRR KRR KKK KRR R LKL KK KR KRR KKK KRN/
CALL MAP;

IF (A=({ERROR] N\ A) !'ZERO RETURN;
DE=HL; HL=( VDC$DMAl; CALL [MOVBUF];
END READSFLOPPY;

WRITESFLOPPY: PROCEDURE;

/RRERRRRRK KK KRR LR RRKKKKRR KKK EKKKKKK KKK RRKKKR KKK KREERKKK
s* THIS SERVICE CALL SIMULATES WRITING TO A FLOPPY x/
»* DISK. A 128 BYTE BUFFER IN THE USER SWAP AREA IS  x/
»* WRITTEN TO THE VIRTUAL TRACK, SECTOR, AND DRIVE x/

s* SPECIFIED IN THE VDC BLOCK. x/
7% ARGUMENTS: */
/7% (1) FID = 17 x/
/¥ (2) PARM = NONE */
Vs DRIVE, SECTOR, TRACK, AND DMA ADDRESS MUST X/
/% HAVE BEEN PREVIOUSLY SPECIFIED BY CALLS TO */
r® THE APPROPRIATE PROCEDURES. */
s* VALUE: ERROR CODE x/

/7 AR AN AR 3 R 2 2 3 NN KRR KRR KRR KK KKK XK/

IF (A=(VDCSDRIVE] 8 40H) !ZERO THEN ~* READ ONLY DISK */
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3
[ ERROR] =(A=2) ; RETURN;
END;
CALL MAP;
IF (A=(ERROR] \ A) !ZERG RETURN; "3
1}

STACK=HL; DE=(HL=({ VDCSDMA]l) ;

HL=STACK; CALL [ MOVBUF];

LVDCSDRIVE]1=(A=({ VDCSDRIVE] \ 80H); - x SET BIT 7 =%/
END WRITESFLOPPY;

EOF
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RERKK KEXK x 7

P &
sxRxxRRxRNxXX TERMINAL INTERFACE MODULE *®(XXXXKKK¥K/
ZRRBRERAR LR RRR TR R R KR KT EKRE R K LR KR KRR KK KRR KK KRR KK S

Ve */
Ve TERMINAL INTERFACE MODULE PROVIDES THE MTS */
s* INTERFACE WITH THE FOUR DISPLAY TERMINALS */
% ATTACHED TO THE SYCOR 440 SYSTEM. THE MODULE IS x*x/
»* SEPARATED INTO FIVE BASIC SUBMODULES. EACH */
s%* SUBMODULE CONTAINS THE MACROS NECESSARY FOR */
¥ LINKING WITHIN THE TERMINAL MODULE AND FOR x/
s%¥ EXTERNAL MTS LINKAGE. */
Vs */
/% (1) DATA DECLARATIONS x/
Ve THIS SUBMODULE PROVIDES ALL DECLARATIONS OF x*/
Ve THE DATA STRUCTURES UTILIZED BY THE TERMINALx*/
Ve MODULE. */
s*¥ (2) UTILITY PROCEDURES *x/
/% THIS SUBMODULE CONTAINS THE BASIC UTILITY */
/% PROCEDURES WHICH PROVIDE COMMON REGISTER */
/% MANIPULATION AND PROCESSING REQUIRED BY x/
Ve MANY PROCEDURES THROUGHOUT THE REMAINDER x/
/% OF THE TERMINAL INTERFACE MODULE. */
/R * COMPARESPTRS * GETSINDEX */
/X * GETSVALUE * STORESVALUE */
/% * CONVERTSNUMBRSTOS$ASCI I *x/
/K * MOVESBYTES * SWAPSCURSOR */
/% (3) TERMINAL INTERFACE PRIMITIVES */
/% THIS SUBMODULE CONTAINS THE PROCEDURES WHICHx/
/% PROVIDE THE BASIC TERMINAL INTERFACE x/
s FUNCTIONS. x/
/% * BLANKS$DISPLAY * GETSDISPLAYSADDR *x/
Ve * CHECKSCURSOR * GETSTERMSSTATUS */
e *® SCROLLSDISPLAY * SEND$BEEP */
/R * SENDSCLICK * UPDATESCURSOR */
/% * GETSSTATUSSADDR */
/% (4) KEY PROCESSING PROCEDURES *x/
Ve THIS SUBMODULE CONTAINS THE PROCEDURES WHICHx*/
/% PROVIDE THE BASIC TERMINAL INPUT PROCESSING.*/
/% THEY ARE CALLED TO PROCESS EACH KEY ENTERED */
/% AT A TERMINAL. THEIR FUNCTIONS INCLUDE: x/
/% CHECKING FOR AND CONVERTING LOWER TO UPPER x/
Ve CASE LETTERS IF REQUIRED: CHECKING FOR ANY *x/
/% KEY COMMANDS (WHICH INCLUDES ALL LINE ®/
/K EDITING); AND IF NOT A KEY COMMAND, */
/R DISPLAYING THE INPUT CHAR AT THE TERMINAL. x/
/% * KEYSCOMMAND * TERMSINPUTSCNTL */
/% (3) TERMINAL INTERFACE SYSTEM FUNCTIONS */
/% THIS SUBMODULE CTONTAINS THE PROCEDURES WHICH*/
/% PROVIDE THE PROCESSING REQUIRED TO INTERFACEx*x/

R

THE TERMINAL WITH THE REST OF THE MTS */
MODULES. IT PROVIDES READING AND WRITING */
OF CHARACTERS FROM/TO THE TERMINALS; */

TERMINAL STATUS INFORMATION (E.G. WHETHER */
THERE'S INPUT AVAILABLE OR NOT); ANRD DISPLAY*/
OF STATUS AND MTS MESSAGES ON THE TERMINAL x*x/

STATUS LINE. ®/
* BLINKSCURSORS * CLEARSSTATUSSLINE */
* TERMINALSSTATUS * READSTERMINAL */
* WRITESTERMINAL * STATUSSMSG */
* MTSSMSG * SIZESMSG */

/ RRRRRRRA RN AR KRR R KKK KRR R KRR K KRR KRR KKK KRR/

/RRR

* MR R R R RR KKK
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/7RRRRERXXXEXX TERMINAL DISPLAY DESIGN XEEXERKXKKKRK/

SR
7R
/%
IR
7K
e

Ik
X
/X
R
/¥
'
/R
IR
/xR
/X
X
/R
IR
/%
X
7K
/X
X
/X
IR
/x
xR

x/

x/

GENERAL FORMAT OF EACH TERMINAL DISPLAY x/
*/

x/

x/

10 STATUS LINE 631 */
x/

(VPR 2R e d i i ddddddd x/
*/

10 D 631 x/
*/

164 I 1271 X/
- - */

1128 B S 1911 x/
®/

1192 U P 23351 x/
W */
1236 F L 3191 x/
x/

1320 F A 383 | */
- x/

1384 E Y 447 | */
*/

1448 R 3111 X/
- x/

x/

x/

STATUS LINE */

———————— */

10 VFD 39140 MS 47148 MSG 631 x/
e S e S x/

WHERE x/
VFD - VIRTUAL FLOPPY DISK STATUS DISPLAY; x/
CONTAINS THE INFORMATION ASSOCIATED x/
WITH THE CURRENT TERMINAL USER'S */
VIRTUAL FLOPPY DISK DRIVE AND DISK x/
NUMBER ASSIGNMENTS. (SEE STATUS$MSG x/

PROC FOR DETAILS) x/

MS - DISPLAY OF THE MEMORY SIZE THE USER */
HAS REQUESTED. (SEE SI1ZESMSG PROC) *x/

MSG - DISPLAY AREA FOR MTS MESSAGES WHICH x/
ARE DISPLAYED IN RESPONSE TO A */
SYSTEM OR SERVICE CALL TO MTS. */

(SEE MTS8MSG PROC) */

x/

*/

DISPLAY BUFFER x/

*/

X/

THE DISPLAY BUFFER IS VIEWED AS A SINGLE x/
BUFFER FROM 6 TO 312 BYTES IN LENGTH. THERE ARE *x/

FOUR DISPLAY BUFFER POINTERS WHICH PROVIDE THE */
CONTROL OF INPUT FROM AND OUTPUT TO THE TERMINAL */
DISPLAY. THESE POINTERS ARE: CURRENTSLINE; */
CURSOR; NEXTSCHAR; AND END®IBUFF. */
EACH POINTER UTILIZES TWO BYTES OF STORAGE TO */
ACCOMMODATE A RANGE IN VALUE FROM @ TO 312. */
IN ADDITION TO THESE POINTERS, THERE IS A */
TERMINAL STATUS BYTE, CALLED TERMSSTATUS, *x/
ASSOCIATED WITH EACH TERMINAL. IT IS SET TO */
ONE OF THREE VALUES: [INPUTSWAITING; */
MTS®CMDSREADY; IBUFFSEMPTY. THESE ARE THE */
PRIMARY DATA STRUCTURES PROVIDING TERMINAL 10 *x/
CONTROL. */

*x/
THE PRIMARY SYCOR HARDWARE CHARACTERISTIC WHICH x/
AFFECTED THE MTS TERMINAL INTERFACE WAS THE */
RELATIVELY SLOW MINI-DISK ACCESS TIMES. THIS HASx/
A MAJOR IMPACT WHEN TRYING TO DESIGN AN x/
INTERACTIVE TIMESHARED SYSTEM. I[N ORDER TO x/

PROVIDE REASONABLE INTERACTIVE RESPONSE TIMES */
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e

TO USER ACTIONS, THE TERMINAL INTERFACE x/
MODULE PROVIDES ALL LINE EDITING FEATURES FOR */
THE USER PRIOR TO TRANSFERING ANY DATA TO THE */

USER'S PROGRAM. (SEE KEYSCOMMAND PROC) */
THE TERMINAL DISPLAY DESIGN UTILITZES TWO */
SEPARATE BUFFERS TO PROVIDE THE USER WITH THE */
CAPABILITY OF CONTINUING TO ENTER DATA PRIOR x/
TO THE USER'S PROGRAM BEING SWAPPED IN TO */
PROCESS THE PREVIOUS INPUT LINE. x/
THE FIRST BUFFER IS CALLED THE °‘CURRENT LINE’ */

AND CONTAINS THE INPUT DATA WHICH IS CURRENTLY */
BEING ENTERED BY THE USER. THE CURRENT LINE CAN */
RANGE FROM 6 TO 512 BYTES IN LENGTH. THIS IS THE*x/
DATA THAT IS AFFECTED BY ANY LINE EDITING COMMAND*/
ENTERED BY THE USER. */
THE SECOND BUFFER IS THE INPUT LIRE OR BUFFER. *x/
THE CURRENT LINE BECOMES THE INPUT LINE WHENEVER */
A CARRIAGE RETURN OR ERROR RESET (MTS COMMAND */
KEY) IS ENTERED. THIS ACTION ALSO ESTABLISHES */
A NEW CURRENT LINE. THE INPUT LINE CONTAINS THE */
THE DATA WHICH IS TRANSFERRED TO THE USER PROGRAMx/
WHEN REQUESTED. THUS THERE CAN BE AN INPUT LINE */

AND A CURRENT LINE ESTABLISHED AT ONE TIME. */
THE CURRENT CURSOR POSITION ALWAYS SPECIFIES */
WHERE THE NEXT CHARACTER WILL BE ENTERED, ON */
INPUT, AND WHERE THE NEXT CHARACTER WILL BE */
DISPLAYED DURING OUTPUT. */
*/

THE FOLLOWING IS AN EXAMPLE OF POINTER */
MANIPULATION DURING INPUT: */
INITIALIZATION OR CLEAR SCREEN CMD: */
ALL POINTERS ARE SET TO ZERO AND x/
TERMSSTATUS = INPUT BUFFER EMPTY. */
USER ENTERS DATA - "SAMPLE INPUT DATA": */
CURRENTSLINE POINTS TO THE STARTING POSITION*/

AND CURSOR ALWAYS POINTS TO THE NEXT */
POSITION TO FILL. NOTE THAT AT THIS POINT */
ONLY CURSOR HAS BEEN MODIFIED. FOR THE */
INPUT DATA ABOVE IT WOULD BE POINTING TO */
DISPLAY BUFFER POSITION 17. */
USER TERMINATES CURRENT LINE (I.E. ENTERS CR OR *~/
MTS$CMD) : */

ENDSIBUFF IS SET TO CURRENT CURSOR POSITION.*/
CURSOR IS SET TO LEFT MOST POSITION OF NEXT *-

LINE ON DISPLAY. *x/
CURRENTSLINE IS SET TO NEW CURSOR POSITION. *x/
TERMS$STATUS IS SET TO INPUT WAITING. */

*/

THE RESULTING POINTER POSITIONS ARE SHOWN FOR THEx*~
SAMPLE INPUT DATA AND CR CHARACTERS ENTERED. */
(WHERE * = CURRENT CURSOR POSITION) *x/
*/

NC EIB x/

x/

ISAMPLE INPUT DATA | x/

- */

| % | */
----- x/

CL x/

x/
THE SAMPLE INPUT DATA IS NOW AVAILABLE FOR THE */
USER'S PROGRAM WHEN IT'S TIMESLICE COMES UP. */
THE NEXTSCHAR (NC) POINTER SPECIFIES THE NEXT */
CHARACTER TO BE READ AND RETURNED TO THE USER */
PROGRAM. WHEN NEXTSCHAR = END$IBUFF, A CARRIAGE x~/

RETURN (CR) IS RETURNED TO THE CALLING USER */
PROGRAM. */
THERE ARE THREE OCCASIONS WHEN THE NEXTSCHAR */
POINTER IS RESET EQUAL TO THE CURRENTSLINE *x/
POINTER: */
(1) FOR A CLEAR SCREEN COMMARD. */

(2) WHEN READSTERMINAL PROC DETECTS THAT THE *x/
END OF THE INPUT BUFFER HAS BEEN REACHED. */

148




s% (3) WHEN WRITESTERMINAL PROC OUTPUTS CHARACTERS */

/¥ TO THE TERMINAL FROM THE USER'S PROGRAM. *x/
’® */

i »* THE OUTPUT OF DATA FROM THE USER'S PROGRAM TO */

| »* THE TERMINAL RESULTS IN THE FOLLOWING: */
s% (1) THE CHARACTER IS DISPLAYED AT THE CURRENT x/

i % CURSOR POSITION. */

| »%¥ (2) THE CURSOR POSITION IS INCREMENTED. *x/

| /% (3) THE CURRENTSLINE AND NEXT$CHAR POINTERS ARE *x/

! /K SET EQUAL TO THE NEW CURSOR POSITION. */

{ /% (4) THE TERMINAL STATUS IS SET TO EMPTY. *x/ |
X *x/ |
/% */

s* ANOTHER DESIGN CONSIDERATION WAS THE REQUIREMENT x*/
»* FOR THE TERMINAL MODULE TO PROVIDE A BLINKING */
7% CURSOR DISPLAY AT EACH TERMINAL. THIS REQUIRED x*/

s* SPECIAL PROCESSING TO ENSURE THAT THE CURSOR */ ]
s* CHARACTER (OSFH) DID NOT GET LOST DURING THE */
»* CURSOR UPDATE AND MANIPULATION FUNCTIONS */

/* ACCOMPLISHED BY THE KEY PROCESSING AND SYSTEM */
FUNCTION SUBMODULES. CHECKSCURSOR PROC(PRIMITIVE */

)
*

»% SUBMODULE) PROVIDES THIS FUNCTION. */
r® */
/X */

i /R KR KRR KRR KRR KRR KK KKK R RR KKK KRR KKK KKK RRR R/
EBERRRREREEER KRR RRR LR KRR KRR KRR R KRR KKK KKCRRL KK KK RRRER K

Z/RRERKKKKKERXEREK KKK KKK K KKK KEK KKK KKK RKKKKKKEKK K/
sxxxx* TERMINAL INTERFACE DATA DECLARATIONS kx%xkxx/
| /KKK RKRK KKK KKK KR ERKK KKK KKK KK LK KKK KRR R KRR KKK KRR KK/

{MACRO IBUFFSEMPTY ‘0° I
[MACRO CURSORSCHAR 'S5FH’]

Z AR AR AR AR R SRR R R KRR R IR R R KRR KRR KRR/
sxxkxxxxxk TERMINAL INTERFACE DECLARATIONS  kXk¥¥kXX¥x%x/

s%* ASCII - CONTAINS DATA FOR MATRIX CODE TO ASCII*/
/% CONVERSION. x/

DECLARE ASCII DATA (1EH, ICH, 1BH,3DH, 3BH, 29H, 28H, 7FH,
26H, 3DH, 25H, 24H, 23H, 40H, 21H, 2aH, 0AH, 0CH, 0BH, 0A0H,
@DH, 30H, 4FH, 15H, 53H, 59H, 34H, 52H, 45H, 57H, 5 1H, 49H,
ODH,9,31H,9,22H, 3AH, 4CH, 9A3H, 4AH, 48H, 47H, 46H, 44H, 53H,
41H, 4BH, OFFH, 30H, 20H, 0A3H, 0A2H, 3FH, 3EH, 3CH, 4DH, 4EH,
42H,56H, 43H, 38H, 5AH, OFFH,
oFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, 7FH, OFFH, OFFH,
OFFH, 0A4H, OFFH, OFFH, 0FFH, OFFH, OFFH, OFFH, OFFH, 0AOH,
oDH, OFFH, OFFH, 15H, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH,
OFFH, OFFH, OFFH, OFFH, OFFH, 09, OFFH, OFFH, OFFH, 0A5H,
OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH,
20H, 0A3H, 0A2H, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH,
9A1H, OFFH, OFFH, OFFH,
oFFH, OFFH, OFFH, 5FH, 9FFH, 7DH, 7BH, 7FH, OFFH, 7EH, 5CH,
0A4H,60H,3EH, 7CH, 0FFH, oFFH,9FFH,0FFH, 0AOH, ODH,
10L., OFH, 13H, 158, 19H, 14H, 128,05, 17H, 111, 09, 60H,
i 5EH, 7CH, 09, OFFH, OFFH, 0CH, 0A5H, 0AH, 08, 07 , 06 , 04,
; 13H,01,0BH, OFFH, 7DH, 20H, 0A3H, 9A2H, OFFH, OFFH, OFFH,
’ oDH, 0EH, 02, 16H, 03, 18H, | AH, OFFH,
39H,38H, 37H, 2DH, 2BH, 30H, 39H, 7FH, 37H, 36H, 35H, 34H,

; 33H,32H, 31H, 38H, 36H, 35H, 34H, 0A0H, 0DH, 70H, 6FH, 15H,

l 75H,79H, 74H, 72H, 6538, 77H, 7 1H, 69H, 33H, 32H, 31H, 09,
27H,3BH, 6CH, 0ASH, 6AH, 68H, 67H, 66, 64H, 73H, 6 1H, 6BH,

' OFFH, 30H, 20H, 0A3H, 0A2H, 2FH, 2EH, 2CH, 6DH, 6EH, 62H,

ﬂ 76H,63H, 78H, 7AH, OFFH) ;

/RERRER LKL R KL RE KRR R LR R R R RRRR R CRER KR LKL KK KRR
/% STATUSSBASE - START OF STATUS LINE AT EACH TERM x~/
7% DISPLAYSBASE - START OF DISPLAY LINES x/
/RERERRRXREXRERRRRKK KKK KKK KKK LRRKKERR KKK KK RRKRKRKK KKK/
DECLARE STATUSSBASE DATA
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(00H,07H, 40H, 09H, 80H, 0BH, 0C0H, 0DH) ;

DECLARE DISPLAYSBASE DATA

(490H,07H, 80H, 09H, 0C0H, 0BH, 00H, 0EH) ;

ZRERRRREKKK KR KRR KKK KKK KKK RKER KKK KK ERK KKK KKK KK KKK KKK/
7% MISSMESSAGE - DATA VECTOR CONTAINING ALL THE MTS */

Ve MESSAGES WHICH MAY BE DISPLAYED IN x/
Ve ] THE MTS MSG FIELD OF THE STATUS */
/% LINE. */
7% SIZESMESSAGE- DATA VECTOR CONTAINING THE TEXT */
/% PORTION OF THE SIZE MSG FIELD OF */
/K THE STATUS LINE. */

/REERRRRR KRR KRR KK KRR KRR KRR KRR RR KRR KRR KRR REKKKR
DECLARE MTSSMESSAGE DATA (°
.

INVALID CMD ',* DISK NOT AVAIL‘,’ DIéK IN USE °,

3 DISK NR ERROR’,’ KEY ERROR 'y’ DRIVE LTR ERROR’,
* PRINTER NOT RDY',' HARDWARE ERROR ',’ TASK DELETED °,

DRIVE NOT AVAIL’);
DECLARE SIZESMESSAGE DATA ('K MTS ’);

/€ X XK X X K K X K X X Kk X X X X X X
»* THE NEXT FOUR DECLARATIONS PROVIDE THE POINTERS

s% UTILIZED TO CONTROL THE INPUT/OUTPUT AT EACH

s% TERMINAL.

»% CURSOR - SPECIFIES THE CURRENT ADDRESS WHERE THE

/X CURSOR IS TO BE DISPLAYED.

»* CURRENTSLINE - ADDRESS WHICH POINTS TO INITIAL BYTE
/% OF CURRENT USER INPUT LINE. THIS LINE HAS

*/
X/
X/

e NOT YET RECEIVED A 'CR' AND THUS IS NOT YET*/

/¥ CONSIDERED AN INPUT BUFFER.

*/

»* NEXTSCHAR - POINTS TO NEXT CHAR TO BE PROCESSED FROIM*/
/¥ THE INPUT BUFFER. AN INPUT IS DEFINED AS A x/
/% STRING OF ASCII CHARACTERS (FROM 1 TO 512) *~

/¥ WHICH HAS BEEN TERMINATED BY A 'CR’ OR

/% *MTS8CMD’ KEY BY THE USER.

»% END$IBUFF - POINTS TO BYTE POSITION IN INPUT BUFFER
% WHERE °'CR’ OR 'MTSS$CMD’ WAS RECEIVED.

Ve T T 5 * X X X X * * x * * * * x X

DECLARE CURSOR (8) BYTE INITIAL(®,0,
DECLARE CURRENTSLINE (8) BYTE INITIAL(O,9,
DECLARE NEXTSCHAR (8) BYTE INITIAL(9,0,
DECLARE END$IBUFF (8) BYTE INITIAL(O,0,
s% CAPITALIZE - SET TO ONE IF TERMINAL IN CAP MODE */

DECLARE CAPITALIZE (4) BYTE INITIAL (1,1,1,1);

-* TERM®STATUS - CONTAINS THE CURRENT STATUS OF x/
/% EACH TERMINAL’S INPUT BUFFER, */
7K EITHER INPUT WAITING; */
% MTS CMD READY; OR [BUFF EMPTY. */

DECLARE TERM$STATUS (4) BYTE INITIAL ([ IBUFFSEMPTY!,
[ IBUFFSEMPTY], [ IBUFFSEMPTY], [ IBUFFSEMPTY]1) ;

7% SWAPSPOS - FOR EACH TERMINAL THERE IS A ONE BYTE */
7k SAVE AREA WHICH IS USED DURING CURSOR *~
/% BLINKING PROCESSING */

DECLARE SWAPSPOS (4) BYTE INITIAL ((CURSORSCHARI,
[ CURSORSCHAR] , [ CURSORSCHARI] , [ CURSOR$CHARI ) ;

EOF
/R RAAR RN RA R KKK R KRR KRR KKK KRR R KRR AR/

s*%% TERMINAL INTERFACE UTILITY PROCEDURES tk¥k¥xx/
/ RAKA RN KRR KRR A KKK KKK KKK KKK K A KKK A KKK KAK KKK KK

( MACRO TRUE 'OFFH’ ]
[ MACRO FALSE il ]
[ MACRO SWAP8$POS '11FDE’]

150

*/
*x/
*/
x/

x7




Rl " L

1 COMPARESPTRS: PROCEDURE;

r ZRKRERKRRRERKKRKRKKKK KKK KKK KK KKKKKKEKKREREERRKXRXKRKRRK/
1 /% COMPARES TWO POINTERS (2 BYTES EACH) TO DETERMINE*/
\ »* IF THEY ARE EQUAL. L1

s% INPUT: DE - ADDRESS OF FIRST PTR */
Ve HL - ADDRESS OF SECOND PTR x/
/% OUTPUT: A - TRUE IF EQUAL, FALSE OTHERWISE. x/
% CALLED BY: KEYSCOMMAND; READSTERMINAL; */
/RERRERK KRR KKK KKK KKK KRKKK KL KRR KKK KK KKK KERKKRRKKKKK,
CY=0;
IF (A=M(DE)--M(HL)) !ZERO THEN
A=[FALSE]
1 ELSE
| DO;

DE=DE+1; HL=HL+1;

IF (A=M(DE)--M(HL)) !ZERO THEN
A=[ FALSE]

ELSE
A=[ TRUE] ;

; END;

t END COMPARESPTRS;

CONVERTSNUMBRSTOSASCII: PROCEDURE;
7 REERK KRR KRR KKK KRR KKK KK KRR KKK RK KR KK ELK KK REE KRR KKK

»% CONVERTS THE SPECIFIED NUMBER TO A DISPLAYABLE */

% TWO DIGIT DECIMAL NUMBER (MAX VALUE IS 99). */
s% INPUT: A - NUMBER TO BE CONVERTED. */
s% OUTPUT: B - LEFT MOST DIGIT TO BE DISPLAYED. */
/% C - RIGHT MOST DIGIT TO BE DISPLAYED. *x/
»* CALLED BY: SIZESMSG; STATUSSMSG; *x/
£ RERIRR KRR IR KKK KKK KA KKK TR KRR K LR K KKK E KKK KKKKER
B=0; C=A;
DO WHILE (A::10) PLUS;
B=B+1;
C=(A=C-19);
END;
C=(A=A+30H) ;
B=(A=B+30H) ;

END CONVERTSNUMBRSTOSASCII:

GETSINDEX: PROCEDURE;

Vg s L TR R P e e e e R R B R g
»*% USED TO GET THE INDEX INTO AN ADDRESS ARRAY BY */
s% COMPUTING THE OFFSET FROM A GIVEN BASE ADDRESS. */
»¥ INPUT: A - OFFSET VALUE (NORMALLY THE TASK OR  *x~/

7k TERMINAL NUMBER) . x/
7 HL - BASE ADDRESS */
% QUTPUT: DE- ARRAY OFFSET *7
/% HL- ARRAY OFFSET (HL=DE) x/
/% BC- COMPUTED OFFSET */
% CALLED BY: SCROLLSDISPLAY; UPDATESCURSOR; x/
/¥ KEY$COMMAND; TERMS INPUTSCNTL; */
Ve READSTERMINAL; WRITESTERMINAL ®/
/ERERRERERLKE KR KKK K KK KKK KKK KK KKK KK REK KKK KKK KEKEKRR
CY=9; B=0;

C=(A=<<A); % SET ADDRESS OFFSET TO OFFSET*2 x/
HL=HL+BC; DE=HL;
END GETSINDEX;

GETSVALUE: PROCEDURE;
/RRAKKKREK KKK KK KRR KR KKK REKK KK LKL LEEKERRKKRRKRRKKKRKK /

s* GETS A 2 BYTE VALUE FROM MEMORY. *x/
»% INPUT: DE - ADDRESS OF 2 BYTE VECTOR; THE */
/% CONTENTS ARE TO BE STORED IN THE *x/
I HL REGISTER. */
7% OUTPUT: HL - CONTENTS OF 2 BYTE VECTOR */
% DE - ADDRESS OF THE HIGH ORDER BYTE */

/% CALLED BY: SCROLLSDISPLAY;: UPDATESCURSOR; */




- e T——— T ———————— aide
/X KEYSCOMMAND; READSTERMINAL; */
X WRITESTERMINAL; GETSDISPLAYSADDR x/

ZRKEBRRERRR KKK R KRR KKK KKK KKK R RKKK KKK KKK RKKKK KK KK KKKKK KK/
L2 (A=M(DE)); DE=DE+1; H=(A=M(DE));
END GETSVALUE;

STORESVALUE: PROCEDURE;
7 REEKKKRKRRERKREKKK KKK KKRKK KRR KXRE KK RKK KKK KRKKKKRRKK KK,/

s* STORE A 2 BYTE VALUE INTO MEMORY. *x/
»* INPUT: HL - VALUE TO BE STORED INTO MEMORY */
7% DE - ADDRESS OF HIGH ORDER BYTE */
s% CALLED BY: UPDATESCURSOR; KEY$COMMAND; *x/
¥ READSTERMINAL; WRITESTERMINAL; *x/
/% GETSDISPLAYSADDR; */
7 RRKR KKK x HERKRRKKKKK R KRR HRKRKRRRKRKREK K

M(DE)=(A=H) ; DE=DE-1; M(DE)=(A=L);
END STORESVALUE;

MOVESBYTES: PROCEDURE;

33 P33 3 r/

& x x
s* MOVES BYTES OF DATA FROM ONE MEMORY LOCATION TO x/

~* ANOTHER. */
/% INPUT: BC - NUMBER OF BYTE TO BE MOVED. */
% DE - STARTING MEMORY ADDRESS TO MOVE */
% BYTES TO (DESTINATION). */
’x HL - STARTING MEMORY ADDRESS TO MOVE */
’x BYTES FROM (SOURCE) . */
s* CALLED BY: SIZESMSG; MTSSMSG; */
ZRRKEREERERRRKEREKRLK KKK KEE LR KKK KL KR KKK KRR EREERK,/
REPEAT;

M(DE)=(A=M(HL)) ;

DE=DE+1; HL=HL+1;

BC=BC-1; A=0;
UNTIL (A::B) ZERO & (A::C) ZERO:
END MOVESBYTES;

SWAPSCURSOR: PROCEDURE;
/RKEKERKKKKKRK KKK KKK ERKKRLKKK KKK RK KRR LKL KKK KKK KKRKKRK

7% SWAP THE SPECIFIED TERMINAL'S CURRENT CURSOR *x/
/% POSITION CHAR WITH THE SWAPSPOS CHAR. */
% INPUT: A ~ TERMINAL NUMBER x/
/® HL - DISPLAY ADDRESS OF CURSOR POSITION *x/
s% CALLED BY: BLINKSCURSORS; CHECKS$CURSOR; X/
/REERLRERERKKEE LR KKK R KRR LR R KRR K KRR E KR EREE LR LK KK,

DE!HL(:: /% SAVE DISPLAY ADDRESS */

B=0; C=A;

HL={ SWAPSPOS1+BC; s* GET SWAP ADDRESS *x/

B=(A=M(DE)) ; 7% SWAP */

M(DE)=(A=M(HL)) ;

M(HL)=(A=B) ;

END SWAP$CURSOR;

EOF

/EEREERRELKKLEKEE KKK RKERREEKE L KKK KL KERKK KR KKK KKKKRKK,/
7xxxxxx*® TERMINAL INTERFACE PRIMITIVES KXXKERKKEKRKK/
ZRERERRKK KKK KKK KKK K KKK KKK KE R KKK KKK KKK KKK KKK KKKKKKK,/

[MACRO TRUE ‘OFFH" ]
{MACRO FALSE '’ ]
[ MACRO BLANK '20H' )
[ MACRO IBUFFSEMPTY ‘0’ ]
([ MACRO DISPLAYSSIZE 'S12° ]
[ MACRO TERM$PORT "O3FH’ )
[ MACRO CURSORSCHAR 'O3FH" )

/EERREEEEKEE LR KRR LR LR R LRI KRR KRR KK
7 RERRRR R KKK K INTERNAL LINKAGE MACROS XXXXRKKKKKERKK,/
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{ INT TB] (TB := 1000H]

[MACRO STATUSSBASE °'[(HEX TB + 0106H]’]

[MACRO DISPLAYSBASE '[HEX TB + O111H]"]

{ MACRO CURSOR ‘CHEX TB + O1D3H]']

[ MACRO CURRENTSLINE '(HEX TB + O1DDH]"']

[ MACRO NEXTSCHAR 'LHEX TB + O1E3H]']

[ MACRO ENDS$IBUFF ‘LHEX TB + O1EDH]"']

[MACRO TERMSSTATUS '[HEX TB + 01F9HI] ']

{ MACRO GETSINDEX '[HEX TB + ©24CH] ']

[ MACRO GETSVALUE *(HEX TB + ©2359H]1']

[ MACRO STORESVALUE °'(HEX TB + ©0262H]']

[ MACRO SWAPSCURSOR '[(HEX TB + O27EH] ']

BLANKSDISPLAY: PROCEDURE;

s * KKK KKK RERERKEREREKRRRE KRR KKK/
/% PLACES BLANKS INTO THE INDICATED AREA OF A */
»% TERMINAL DISPLAY. *x/
s% INPUT: BC ~ STARTING ADDRESS (RANGE 90 TO 311) */
X DE ~ NUMBER OF BYTES TO SET TO BLANK x/
/% HL ~ BASE ADDRESS */
% CALLED BY: KEYSCOMMAND; SCROLLSDISPLAY; */
/% CLEARSSTATUSSLINE; MISSMSG; */
ZREEEREKREK KR L L KRR K K KL LR KKK BE K REKLEELLCRRKEEREERRERERRES

HL=HL+BC;
REPEAT;
M(HL)=(A= [BLANK1);
HL=HL+1;

DE=DE-1; A=0;
UNTIL (A::D) ZERO 3 (A::E) ZERO;
END BLANKS$DISPLAY;

GETSDISPLAYS$ADDR: PROCEDURE;

/7 3 S A N K N K KKK KK AR AR R KRR RRKEKKS

s*¥ GETS A MEMORY ADDRESS IN THE DISPLAY BUFFER USING*/
s* THE DISPLAY BUFFER PTR AS OFFSET FROM THE DISPLAY*/

s% BASE ADDRESS. */
sx INPUT: BC - TERMINAL NUMBER OFFSET. */
’x DE - ADDRESS OF DISPLAY BUFFER PTR */
s% OUTPUT: HL - MEMORY ADDRESS IN DISPLAY BUFFER. */
% BC - DISPLAY PTR VALUE. */
s* CALLED BY: TERMS INPUTSCNTL; KEY8COMMAND; */
Ix BLINK$CURSORS; READSTERMINAL; *x/
x WRITESTERMINAL; *

/KEEEERERRERKRKERE KKK LKKK KKK KKK ERERLRKKRKEKRKRK KK KKK KK
DECLARE PTR(2) BYTE;
CALL (GETSVALUEI;

PTR=HL; 7% SAVE DISPLAY PTR VALUE */
DE=(HL=[ DISPLAY$BASE]+BC) ; ~*GETSVALUE PARAMETER */
BC=(HL=PTR) ; s* GET DISPLAY PTR VALUE *x/
CALL [(GETS®VALUE]l; -* GET DISPLAY BASE *7
HL=HL+BC; s* GET DISPLAY ADDRESS */

END GETSDISPLAYSADDR;

CHECKS$CURSOR: PROCEDURE;
7 FRAAERAR A KRR KR KR KR KK R KR IK R KRR KKK KRR KKK/

s¥ PRIOR TO CHANGING THE CURRENT CURSOR POSITION OR */
7* DISPLAYING A CHARACTER AT THE CURRENT CURSOR POS, x/

/% A CHECK IS ALWAYS MADE TO ENSURE THAT THE *x/
/% CURRENT DISPLAY IS A DATA CHARACTER AND NOT THE */
/% CURSOR ITSELF (I.E. SFH). [F IT IS THE CURSOR */
/% A SWAP IS MADE. *x/
s% INPUT: A - TERMINAL NUMBER */
/% CALLED BY: KEYSCOMMAND: TERMSINPUTSCNTL: */
/X WRITESTERMINAL; */

/AR M R R S KKK K S K S KK KKK R R R RS
DECLARE T BYTE;
T=A; HL=[CURSOR);
CALL [GETS$INDEX] ;
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CALL GETSDISPLAYSADDR;
IF (A=M(HL); A::[CURSORSCHAR]) ZERO THEN
DO;
A=T;
CALL [ SWAPSCURSORI ;
END;
END CHECKSCURSOR;

GETSSTATUSSADDR: PROCEDURE;

/RERKK: MR KA AR KRR KKK R KKK KKK RRR
7% GETS THE BASE ADDRESS OF THE STATUS LINE FOR THE x/
s* SPECIFIED TERMINAL. *x/
s% INPUT: A - TERMINAL NUMBER X/
% OUTPUT: HL - MEMORY ADDRESS OF FIRST BYTE IN */
/% STATUS LINE. x/
7% CALLED BY: CLEARSSTATUSSLINE; MTS$MSG; x/
Ve SIZES$MSG; STATUSSMSG; x/

ZRELEEEEELERXRKLKKKKKKKKKKKKKKKKEKERRRKRK KKK KKKRKEKKKKK
HL= [ STATUSS$BASE] ;
CALL [(GETSINDEX];
CALL (GETSVALUE] ;
END GETSSTATUSSADDR;

GETSTERMSSTATUS: PROCEDURE;
ZRERRRXRKEKKK KKK REREE KL KKK KKK R KERKK KKK KKK KRR RER KKK/

»*% RETRIEVES THE TERMINAL STATUS FOR THE INDICATED x*/

/% TERMINAL. TERMINAL STATUS SPECIFIES WHETHER t 74
»* OR NOT THERE IS AN INPUT BUFFER OR MTS COMMAND */
/% READY FOR PROCESSING FOR THAT TERMINAL. */
/% INPUT: A - TERMINAL NUMBER x/
7% OUTPUT: A - TERMINAL STATUS x/
/% CALLED BY: KEYSCOMMAND; TERMINALSSTATUS; x/
X UPDATESCURSOR; MONITOR (MON MOD) ; x/
/REKKEEXKEKKKKKRRREK KKK KK KKK KK KRR KKK KRR KRR XK KKRKK

B=0; C=A;

HL=[ TERMSSTATUS] +BC;

A=M(HL) ;

END GETS$TERMSSTATUS;

SCROLL®DISPLAY: PROCEDURE;
ZERERRRKKKEKR K LR KKK KKK KK KKK KKK LK KKKRK KKK KK KKK,
s%¥ SCROLLS THE DISPLAY FOR THE INDICATED TERMINAL. x*x/
/% INPUT: A - TERMINAL NUMBER *x/
s%* CALLED BY: UPDATESCURSOR */
/RERKELRKEXKEKKERKEK KKK KKK KRR LK KKK KKK KK KKK KRKRKK KKK,/

DECLARE TERM BYTE;

DECLARE POS(2) BYTE;

TERM=A; HL={DISPLAY$BASE];

CALL [GETSINDEX];

CALL (GETSVALUE]l; DE=HL; /%*DE=DISPLAY BASE ADDR *~/

POS=HL; 7% SAVE DISPLAY BASE ADDRESSx*/
BC=64;
BC=(HL=HL+BC) ; 7% BC=DISPLAY BASE + 64 x/
HL=448;
REPEAT;

M(DE)=(A=M(BC));

BC=BC+1; DE=DE+1;

HL=HL-1; A=0;:
UNTIL CA::H) ZERO 8 (A::L) ZERO;
BC=448; 7% SETUP PARAMETERS FOR */
DE=64; HL=POS; /% BLANKSDISPLAY PROC x/
CALL BLANKS®DISPLAY;
END SCROLLSDISPLAY;

SENDSBEEP: PROCEDURE;
7 HRERR KRR K KRN K KRR KR KRR KKK KRR KRR KKK RRK KRR KR KKK RRKK

s* SENDS A BEEP TO THE INDICATED TERMINAL.
s#* THE FORM OF THE TERMINAL ALERT CONTROL BYTE IS:
Ve 7 6 3 4 3 2 1 o

154

x7
*/
x/

_ ——




’x x/
/% 1A31C31A21C21A11C11A01CO! x/
R */
/% WHERE: *x/
’% AC1) = 1; GENERATES AN ALARM AT STATION I. x/
/X C(I) = 1; GENERATES A CLICK AT STATION I. */
»* INPUT: A - TERMINAL NUMBER x/
s% CALLED BY: KEYSCOMMAND; */
ZRRERKE R KK LK KRR KRR KKK KKK KKK KKK KKK RKKKK KK KKK KKK RKKK

H=0; L=A;

IF (A::0) PLUS 8 (A::4) MINUS THEN

DO CASE HL;

OUT( [ TERMSPORT])=(A=2);
OUT( [ TERMSPORT1)=(A=8) ;
OUT([ TERMSPORT]) = (A=20H) ;
OUT( [ TERIMSPORT]) =(A=80H) ;
END;

END SENDSBEEP;

SENDSCLICK: PROCEDURE;
/MR RRRRERKK KRR KKK KRR R R RR R KKK EEKERRE KKK KRR ERRKKK/

s* SENDS A CLICK TO THE INDICATED TERMINAL. SEE x/
s* SENDSBEEP PROC FOR DEFINITION OF TERMINAL ALERT */
/% CONTROL BYTE. */
s% INPUT: A - TERMINAL NUMBER x/
s* CALLED BY: UPDATESCURSOR */
ZRERRKEKKERRERRK K KKK KKK LK KKK KR KRR KKERKKERKKKK KK KKK/

H=0; L=A;

IF (A::0) PLUS &8 (A::4) MINUS THEN

DO CASE HL;

OUT( [ TERM®PORT])=(A=1);
OUT([ TERMSPORT1)=(A=4) ;
OUT( [ TERMSPORT]) =( A= 19H) ;
OUT( [ TERMSPORT1)=( A=40H) ;
END;

END SEND$CLICK;

UPDATE®CURSOR: PROCEDURE:

/REEKKERKKKKRKK LR KK EKKK KR LKEERKK KR KKERRKKERK KKK KKK KKK,
~* CONTROLS THE UPDATING OF THE CURSOR POSITION. THE*/
»* PRIMARY CONCERN IS TO CHECK FOR SCROLLING PRIOR x/
s* TO UPDATING THE CURSOR. SCROLLING IS NOT ALLOWED */
~% IF SCROLLING WILL DESTROY ANY INPUT DATA NOT YET */

s* PROCESSED. x/
/% SUBPROCEDURES: CHECK$SCROLLSLOCKOUT x/
/% UPDATESD ISPLAYSPTRS */
7% INPUT: A - TERMINAL NUMBER x/
7k HL - VALUE TO WHICH CURSOR POSITION IS x/
IR TO BE SET. x/
% CALLED BY: KEYSCOMMAND; TERMSINPUTSCNTL; */
’x WRITESTERMINAL; */

/RREKREEKKEEKKERERKRKER KKK KKK LR LR REKEREKKKRK KKK KK/
DECLARE T BYTE;
DECLARE POS(2) BYTE;

CHECKS$SCROLLSLOCKOUT: PROCEDURE:
/ HRARAR AR AN IER N AN K N AN R K AR K KKK K KRR KKK KKK KKK
s* CHECKS TO SEE IF THERE IS AN INPUT BUFFER x/
/% READY. IF SO, CHECKS TO SEE I[F SCROLLING WILLx*/
% DESTROY INPUT BUFFER. IF SO, RETURN TRUE, */
/% ELSE RETURN FALSE. *x/
7% QUTPUT: A - TRUE IF SCROLLING IS LOCKED OUT */
/ KRKRAKRRE KRR KRR K KKK K KKK KKK KKK KKK KR KKK KKK/
A=T;
CALL GETSTERMSSTATUS:
IF (A=A-[ IBUFFSEMPTY]) !ZERO THEN
DO; 7% CHECK NEXT$CHAR PTR x/
A=T; HL=(NEXTSCHARI];
CALL (GETSINDEX];: * GET NEXTSCHAR OFFSETx/
CALL (GETSVALUE]l: /x GET NEXT$CHAR VALUEx/
BC= -64; CY=9;
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IF (HL=HL+BC) CY THEN -* SCROLL OK ®/

A=[FALSE]
ELSE s% SCROLL LOCKEDOUT x/
A=[TRUE] ;
END
ELSE »%* NO INPUT BUFFER, SCROLL OK x/
A=[FALSE] ;

END CHECK$SCROLLSLOCKOUT;

UPDATESD ISPLAYSPTRS: PROCEDURE;
ZRERRREKRRKRK KKK KKK RKK KKK KK RERKERKEKR KRR KKKKRKKRK

s% UPDATES ALL DISPLAY PTRS TO REFLECT THE */
»* SCROLLING OF THE DISPLAY. USES SETSPTR TO */
»*¥ DECREMENT AND STORE THE POINTER VALUES. x/
»% SUBPROCEDURE: SETSPTR; */

/RREKR KRR KKK KRN KK KKK KK KK KKK KKK R RKKKRRKKRKRKRKKERRK

SETSPTR: PROCEDURE;
/KRR KERKKK KKK RIKK KKK KK LELRRKKKRKKRRKKKK KRR/
»* SETS THE SPECIFIED PTR TO PTR-64, AND */
»% STORES THE RESULT. */
»* INPUT: DE - ADDRESS OF PTR */
ZKEREEXRRKKK KKK KKK KKKKK KRR ERRKKK KKK KKK KKKKKK

CALL [GETSVALUE];

BC=-64; HL=HL+BC;

CALL [STORESVALUE] ;

END SETSPTR;

/ REERKRRKKRKKKK KK L KKKKEKKKKKKEKKKERRKK KKK/

»* START OF UPDATE®DISPLAYSPTRS PROCESSING x/
ZRERRRKRK KK R LR ERKK KKK KKK KR ERRELK KRR KRR RE S

7% SET CURSOR TO LEFT MARGIN OF 8TH LINEx/
7% ON DISPLAY. */
A=T; HL=(CURSORI];
CALL [GETSINDEX];
HL=448; DE=DE+1;
CALL (STORESVALUE];
/% SET NEXTS$CHAR = NEXTSCHAR - 64 */
DE= ( HL= [ NEXT$CHAR] +BC) ;
CALL SETS$PTR;
s* SET CURRENTSLINE = CURRENTSLINE - 64 */
A=T; HL=[CURRENTSLINEI];
CALL [(GETSINDEXI] ;
CALL SETS$PTR;
7% SET ENDSIBUFF = END$IBUFF - 64 *x/
A=T; HL=(END$IBUFFI];
CALL [GETSINDEXI];
CALL SETSPTR;
END UPDATESDISPLAYSPTRS;

/RRERKRKEKERKKKK LK RERREKE KK RRR KRR RKRKEKKRKKKKKK R/

s* START OF UPDATESCURSOR PROCESSING */
/RERERRERRRR LK RE KRR KKK KR RRRKKE KRR RRR KR EKRRRXK/

T=A; 7% SAVE INPUT TERMINAL NUMBER */
POS=HL; /% SAVE INPUT CURSOR POSITION x/
BC= -[(DISPLAYSSIZE]l; CY=0:

IF (HL=HL+BC) CY THEN s* SCROLLING REQUIRED x/

DO;
CALL CHECKSSCROLLSLOCKOUT;
IF (A=>>A) CY THEN /% SCROLLING LOCKED OUT x/
DO;
A=T;
CALL SENDSCLICK;
END
ELSE 7% SCROLLING IS OK ®/
DO:
A=T;
CALL SCROLLSDISPLAY;
CALL UPDATESDISPLAYSPTRS;
END;
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END

ELBEDO /% NO SCROLLING REQUIRED; UPDATE CURSOR */

3

A=T; HL=[CURSORI];
CALL [GETSINDEX]; »* GET CURSOR PTR ADDR x/
HL=POS; /* SETUP [STORESVALUE] PARAMETERS */
DE=DE+1;
CALL [STORESVALUE]l; /* UPDATE CURSOR PTR x/

END;
END UPDATESCURSOR;

EOF

| ZRRRRRREERERERRRKRR KR KRR ERRKERERKKEKK KKK/
| s¥xxx*k%x TERMINAL KEY PROCESSING PROCEDURES XXXkkkX*k%x/
P T R R R e T R S R P R R

{MACRO TRUE *OFFH" ]
[MACRO FALSE ‘0’ 1
[ MACRO BLANK '20H’ 1
(MACRO CURSORSCHAR *SFH" ]
[MACRO INPUTSWAITING 'OFFH’ ]
[ MACRO MTSSCMDSREADY *OF0H’ ]
[MACRO IBUFFSEMPTY ‘0’ ]

ZKEKEREKKERERKKREKKERKERRKERK LK EE KKK EKKKE KKK RKKKEKKK S/
/RRREKRRRXX MTS KEY COMMAND MACHOS  FEKEKKEKEKKKKKKK

[MACRO MTS$CMD *OAOH’ ]
[MACRO CR *ODH’ 1
[MACRO CHARSDELETE *O7FH’ ]
(MACRO LINESDELETE 'O13H" 1]
{MACRO CAPITAL *0A1H"]
( MACRO CURSORSLEFT 'OA2H" ]
[ MACRO CURSORSRIGHT 'QA3H’ 1
[MACRO CLEARSSCREEN '0A4H’ ]
[MACRO ENTER *OA3H" ]
{MACRO RSTSCMD '@1EH’ ]

ZERKRRRKK K IR KRR KKK KRR KKK KKK KKK KKK KKK KKK KKK KK R
sxxkx¥ INTERNAL AND EXTERNAL LINKAGE MACROS k¥kx¥kxxx/

[ INT GB TBI] [GB := @] [TB := 1000H]

[{MACRO TCTSSTATUS '[HEX GB + 3E83H] ']

[(MACRO ASCl1I *(HEX TB + 6003H]']

[MACRO DISPLAY$BASE '[HEX TB + O111H]"]

[{ MACRO CURSOR ‘(HEX TB + 01D3H] ']

[MACRO CURRENTSLINE '[(HEX TB + 01DDH]']

[ MACRO NEXTSCHAR ‘(HEX TB + 01E3H]']

(MACRO ENDS$IBUFF *(HEX TB + Q1EDH]']

{MACRO CAPITALIZE ‘{HEX TB + O1F9H] "]

[ MACRO SWAPSPOS '(HEX TB + O1FDH]1']

[ MACRO COMPARESPTRS ‘(HEX TB + 0213H1"'] |

[{ MACRO GETSINDEX ‘(HEX TB + 024CH]'] |

({ MACRO GETSVALUE ‘lHEX TB + 023%9H1'] |

[ MACRO STORESVALUE '[HEX TB + 0262H1’]
|

(MACRO BLANKSDISPLAY ‘[HEX TB + 02A3H] '] |

[ MACRO GETSDISPLAYSADDR '(HEX TB + 02B7HI '] |

[ MACRO CHECKSCURSOR '[HEX TB + 02DOH]'] |

[ MACRO GETSTERMS$STATUS '(HEX TB + 02F9HI]'] |

{MACRO SENDSBEEP '[HEX TB + ©33EH] ‘] |

[ MACRO UPDATE$CURSOR ‘(HEX TB + 03C2H] '] |

KEYSCOMMAND: PROCEDURE; |
7/ RRERREREE TR KKK R KRR KRR R RRE KKK ERR KL RRRERRRRRREK,/
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»x CHECKS FOR A TERMINAL KEY COMMAND FOR EVERY KEY x*/
s% INTERRUPT RECEIVED. L 74
% KEY COMMANDS ARE: x/
/% CMD KEY RESULT *x/
Ve — — eeme——— x/
/¥ MTS CMD ERROR RESET SENDS A COMMAND TO */
/% MTS FOR PROCESSING. *x/
/% CR NEW LINE; TERMINATES THE */
/% ENTER; SHIFT CURRENT LINE AND x/
/% CR; 1,0 CTL M;ESTABLISHES IT AS x/
/% THE CURRENT INPUT */
/X BUFFER. */
/% CHAR DELETE BACK SPACE DELETES THE LAST */
’x CHAR ENTERED. */
s% LINE DELETE NEXT FMAT DELETES THE CURRENT x*/
Ve LINE. *x/
7% CAPTIALIZE FS C FLIP/FLOP USED TO x/
/% SET OR CLEAR THE */
’x TERMINAL INPUT MODE */
/% TO UPPER OR LOWER */
rE CASE LETTERS. */
s%* CLEAR SCREEN FS 8 CLEARS THE 312 CHAR x/
7® DISPLAY BUFFER. x/
7% CURSOR LEFT Qi MOVES CURSOR POS */
/X ONE POSITION TO THE x/
Ve LEFT. x/
s% CURSOR RIGHT -—-> MOVES CURSOR POS x/
’x ONE POSITION TO THE */
’x RIGHT. *x/
s* RST CMD SHIFT RS EXECUTE A RST 7 X/
/% INSTRUCTION. FOR x/
X USE WITH CP/M DDT. *x/
s* SUBPROCEDURES: ACCEPTSINPUT; CHECKSLEFTSMARGIN; */
% DELETESCHAR: CLEARSPTRS; MTS$CMD; */
IR TERMINATESCL; CARRJIAGESRETURN; x/
/¥ CHARSDELETE; LINESDELETE: CAPITAL;*/
Ve CLEARSSCREEN; CURSORSLEFT; */
/% CURSORSRIGHT; CHECKSCASE; RSTSCMD;x/
7% INPUT: A - TERMINAL NUMBER */
/% C - ASCI11 CHAR RECEIVED x/
7% OUTPUT: A - TRUE IF CHAR = KEY COMMAND x/
7% CALLED BY: TERMS INPUTSCNTL; */

/ RBREKRK KR KRR KR RKRK K KKK KKK L KKK KKK K KK KKK KK KKK KKERK KKK

DECLARE (CHAR,T) BYTE;
DECLARE RESPONSE BYTE;

ACCEPTSINPUT: PROCEDURE;
7 RERER KK KKK KRRE EXRERREKEK KRKKEREREK
/% CHECKS THE TERMINAL'’S CURRENT STATUS TO x/
s* DETERMINE IF THIS NEW INPUT BUFFER SHOULD BE x/
/% ACCEPTED. IF SO, RETURNS TRUE, ELSE FALSE. */
7% OUTPUT: A - TRUE IS INPUT CAN BE ACCEPTED. */
/% HL - IF A IS TRUE THEN HL CONTAINS *x/
X THE ADDRESS OF TERMSSTATUS. x/
ZRERRRKE KRR KRR KKK KR KRR KRR KKK KKK KRR KKK KRKR
A=T; CALL [(GETSTERMSSTATUSI;
IF CA::[ IBUFFSEMPTY]) !ZERO THEN
DO; -* INPUT BUFFER HAS NOT YET BEEN */
/*¥PROCESSED; DO NOT ACCEPT NEW BUFFER*/
A=T; CALL (SEND$BEEPI]:
A=[(FALSE];
END
ELSE
A=[ TRUE] ;
END ACCEPTSINPUT;

CHECKSLEFTSMARGIN: PROCEDURE;
7/ RBEKR KK ERK LK KKK RRKL LK KKK KR RE KKK KKK KRKKKRRK KRR

»* CHECKS TO SEE IF CURRENT LINE IS EMPTY. */

s* COMPARESPTRS RETURNS THE APPROPRIATE TRUE/ */

»* FALSE VALUE IN THE A REGISTER. *7

s* INPUT: DE - ADDRESS OF CURSOR =
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% BC - COMPUTED OFFSET OF TERM NBR */
»* OUTPUT: A - RETURNED TRUE IF CURSOR IS */
7% PRESENTLY AT LEFT MARGIN. */
ZRERERERRRXRKKKK KKK KKK KKEKKEREEERKLEEERRKRERRKEKRKKNK,
HL=[ CURRENTSLINE]+BC; /*HL=ADD OF CURRENTLINE*/
CALL (COMPARESPTRSI] ; /% COMPARE */
#% CURSOR = CURRENTSLINE x/

END CHECKSLEFTSMARGIN;

CLEARSPTR: PROCEDURE;
/EEXRKRERRRREKKRKKKKERRERKE KL RRKRRKEKELKKKKRKKRKEERER/

»% SETS THE VALUE TO THE SPECIFIED DISPLAY */
s* POINTER TO ZERO. *x/
»% INPUT: HL - ADDRESS OF THE DISPLAY PTR *x/

ZREKEXRRKKKEKKK KK X KKKKK KRR XKKK KKK KKK KKKK KKK/
M(HL)=(A=0); HL=HL+1; M(HL)=A;
END CLEARSPTR;

DELETE$CHAR: PROCEDURE;
7 REAHR KRR KRR RK KKK KKK RKKK KKK KK KK KKK KK LRK KKK KKK
»* DECREMENTS THE CURRENT CURSOR POSITION AND  */
»* SETS NEW CURSOR POSITION DISPLAY TO BLANK. *x/
»* INPUT: DE - ADDRESS OF CURSOR */
Ve BC - COMPUTED OFFSET OF TERMINAL NBR x*~
L RERERERRRRR KKK KL LKL ERKKK KK LKXRR KKK KKK ERE KKK KKK
CALL [GETSVALUE]: 7% GET CURSOR */
HL=HL-1; #* DECREMENT CURSOR x/
CALL [STORESVALUE]l; ~*x SAVE NEW CURSOR POS x/
CALL [GETSDISPLAYSADDR]; /* REPLACE PRESENT *~/
M(HL)=(A= [BLANKl); 7% CHAR WITH BLANK */
END DELETES$CHAR;

TERMINATESCL: PROCEDURE;

7R R KR KKK R KKK KKK KKK R KL RKK KR KK KRR KKERKK KKK
»* TERMINATE THE CURRENT LINE. THE SAME */
»* PROCESSING IS DONE FOR BOTH AN MTS CMD AND *x/
»%* A CARRIAGE RETURN (CR) SINCE EACH SPECIFIES x/

»* THE END OF INPUT BY THE USER. x/
/KRR KRR RRKRERK KKK KK KKK TR KRR KRR KRR KK ERRK
s* CHECK CHAR PRESENTLY BEING */
s* DISPLAYED AT CURSOR POSITION */
s* PRIOR TO UPDATING PTRS. */
A=T; CALL [CHECKSCURSORI ;
s* END OF CURRENT LINE; UPDATE */
7% DISPLAY POINTERS FOR NEW INPUT  */
s% BUFFER AND NEW CURRENT LINE. */

»* SET END® IBUFF=CURRENT CURSOR POS */
A=T: HL=(END$IBUFF];
CALL [(GETSINDEX] :
HL=( CURSOR] +BC;
BC=DE: DE=HL;
CALL [(GET®VALUE];

DE=BC+1;

CALL [(STORESVALUE!: -x END$IBUFF=CURSOR x/
7% MOVE CURSOR TO BEGINNING OF x/
7% NEXT LINE. HL CONTAINS THE x/
/% CURRENT CURSOR POSITION. x/

IF (A=CHAR; A::(ENTER]) !'ZERO THEN
DO; -*x CHAR IS EITHER NEXT LINE OR MTS CMD x/
BC=64; HL=HL+BC; *ADD 64 TO CURRENT POS;*/
L=C(A=L @& 0COH) ;: /*THEN CLEAR LOWER 6 BITS*x/
A=T;
CALL [ UPDATESCURSOR] ;
s* SET CURRENT LINE = NEW CURSOR POSx/
A=T; HL=({CURRENRTSLINE];
CALL (GETSINDEXI;
HL=( CURSOR] +BC:
BC=DE: DE=HL;
CALL (GETSVALUE];
DE=BC+1;
CALL [STORESVALUE] ;: /*CURRENTSL INE=CURSOR*x/
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END;
END TERMINATESCL;

MTS$CMD: PROCEDURE;
* *K/

P &
»* CHECK TO SEE IF THIS INPUT CAN BE ACCEPTED. */
s% IF SO, SET TERMSSTATUS TO MISSCMDSREADY AND */
/% SET MCP BIT IN TASK CONTROL TABLE TO ENSURE */
sx MCP IS CALLED BY THE MONITOR TO PROCESS THIS *x/
/% MTS COMMAND. x/
/ RERRKERK KKK KK KKK KKKKRKKKRRKK KRR KRKEK KKK KKK KKK,
CALL ACCEPTSINPUT;
IF (A=>>A) CY THEN
DO; 7% ACCEPT INPUT BUFFER x/
M(HL) =( A= [ MTSSCMD$READY1) ;
B=0; C=(A=T);
HL=[ TCT8STATUS] + BC;
MC(HL)=CA=M(HL) \ 2);
CALL TERMINATESCL.;
END;
END MTSs$CMD;

CARRIAGESRETURN: PROCEDURE;
L o) i /7
»* USER HAS TERMINATE CURRENT LINE. CHECK TO */
sx* SEE IF NEW INPUT BUFFER CAN BE ACCEPTED. IF %/
/% SO, SET TERMSSTATUS TO INPUTSWAITING AND */
% TERMINATE CURRENT LINE. x/
/REREERERKRK KK KK KL KKK KRR KRR EKRKKREK KKK KK KRKKKKKK
CALL ACCEPTSINPUT;
IF (A=>>A) CY THEN
DO; 7% ACCEPT INPUT BUFFER */
M(HL)=(A=[ INPUTSWAITING1) ;
CALL TERMINATE®CL:

END;
END CARRIAGESRETURN;

CHARSDELETE: PROCEDURE;
7 RERRK LR KRR R KRR KRR LKL R R ERR LR RREERKERRKE

7% CHECK TO ENSURE THAT CURRENT LINE IS NOT */
»* EMPTY. THEN DELETE THE PREVIOUSLY ENTERED */
/% CHAR. x/
7% INPUT: DE - CURSOR OFFSET ADDRESS x/

7 RERRRRER KR KKK RE KKK KKK KRR K EERKK KK KK KRR KR ERKK
CALL CHECKSLEFTS$MARGIN;
IF (A=>>A) CY THEN

DO; % CURRENT LINE EMPTY x/
A=T;
CALL [SENDSBEEP]:
END
ELSE :
DO; s DELETE CHAR */

A=T; CALL (CHECKSCURSORI;
A=T; HL=[CURSORI];
CALL (GETSINDEX];
CALL DELETESCHAR;
END;
END CHARSDELETE;

LINESDELETE: PROCEDURE;
/RERRRTRREL K KKK R KKK RERER KKK KRR RRRRK KRR RRRRRKK,

s% CHECK TO ENSURE THAT CURRENT LINE IS NOT */
s* EMPTY. IF NOT, THEN DELETE THE CURRENT LINE.x*/
s* INPUT: DE - CURSOR ADDRESS OFFSET x/

/RRRER LR RRKRKK KKK KRR ER R KKK KKK EETRRRRK KRR RRRRKK/
CALL CHECKSLEFTSMARGIN;
IF (A=>>A) CY THEN
DO; »% CURRENT LINE EMPTY  x/
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A=T;
CALL (SENDSBEEP] ;
END

ELSE
DO;
A=T; CALL [CHECKSCURSOR]; A=9;
DO WHILE (A=>>A) !CY;
A=T; HL=(CURSOR];
CALL (GETSINDEX1l; -x GET CURSOR OFFSET %/
CALL DELETE$CHAR;
A=T; HL=([CURSORI];
CALL [(GETSINDEX];
CALL CHECKSLEFTSMARGIN;
END;
END;
END LINESDELETE;

CAPITAL: PROCEDURE;

/BEREEERRR R R KKK KKK RRKK KK KL ’
»% SET OR CLEAR THIS TERMINALS CAPITALIZE FLAG. */
/MR R R R KA KK KA KKK K KR KA KKK KRR KRR KKK KKK KKK

B=0; C=(A=T); HL=(CAPITALIZE1+BC;

M(HL)= (A=M(HL) \\1);

END CAPITAL;

CLEARSSCREEN: PROCEDURE;

7/ * KEX RERKKER
»* CLEARS THE 512 BYTE DISPLAY BUFFER AND *x/
»* REINITIALIZES THE DISPLAY POINTERS. */
»* INPUT: HL - CURSOR ADDRESS */
ZRRRERE KR KRR KRR KRR KRR RR R KR RK R KKK KR KRKKR KKK KKK
CALL CLEARSPTR; s% REINITIALIZE DISPLAY */
A=T; HL=(CURRENTSLINE]l; * PTRS AND TERMINAL x/
CALL [GETSINDEX]; s%¥ STATUS. */

CALL CLEARSPTR;
A=T; HL=(NEXTSCHARI:
CALL [GETSINDEX];
CALL CLEARSPTR;
A=T; CALL (GETSTERMSSTATUSI;
M(HL)=(A=[ IBUFFS$EMPTY]) ;
/% CLEAR THE DISPLAY */
A=T; HL=[DISPLAYSBASE];
CALL [GETSINDEX];
CALL [GETSVALUEl; -* DISPLAYSBASE PTR IN HL*/
BC=0; DE=3512; -x SETUP INPUT PARAMETERS FOR */

<% [BLANK$DISPLAY] PROC */
CALL [BLANKS$DISPLAYI;
»% RESET SWAP$POS TO CURSORSCHAR *x/
B=0; C=(A=T);
HL= [ SWAP$POS1+BC;

M( HL) = ( A={ CURSORSCHARI]) ;
END CLEARSSCREEN;

CURSORSLEFT: PROCEDURE;
P R R s T R B s S g
»* MOVES THE CURRENT CURSOR POSITION BACK ONE. *x/
s* CHECKS TO ENSURE THAT CURSOR IS NOT ALREADY x~
»* AT THE LEFT MARGIN OF CURRENT LINE. */
»% INPUT: DE - CURSOR ADDRESS */
ZREERKERKRRRERKKERRRL KRR KKK LR RREKKERRKR KKK EEKK
CALL CHECKSLEFTSMARGIN;
IF (A=>>A) CY THEN

DO; 7% AT LEFT MARGIN; SEND BEEP x/
A=T;
CALL (SENDS$BEEPI;
END
ELSE
DO; 7% DECREMENT CURSOR x/

A=T; CALL [(CHECKSCURSOR];
A=T; HL=[CURSORI;
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CALL [(GETSINDEX];
CALL (GETSVALUE];
HL=HL-1;

CALL (STORESVALUE];

END;
END CURSORSLEFT;

CURSORSRIGHT: PROCEDURE;
/RERER KRR RRR KR KKK KR ERR KKK KL LR R KKK KRR RRRRRKR KKK
/% MOVE THE CURRENT CURSOR POSITION FORWARD ONE.x*x/
s* INPUT: DE - CURSOR ADDRESS */
/RERRKXERRKK KKK KKK RKKKKKKK K KKRKKKKKEKKRRK KKK KKKRRR

A=T; CALL [CHECKSCURSORI] ;

A=T; HL=[CURSOR];

CALL [GETSINDEX] ;

CALL (GETSVALUE];

HL=HL+1; % SETUP NEW CURSOR POS *x/

A=T; CALL [UPDATE$CURSORI] ;

END CURSORSRIGHT;

xxxxxxxxxxxxxxxxxx RKEEXX XXX/

s* USES A CASE STATEMENT, INSTEAD OF 'ELSE DO* */
/% TO CHECK FOR THE LAST FOUR KEY COMMANDS. IF x/
s% NOT, RESPONSE IS SET TO FALSE. (NOTE: CASE x*x/
s* STMT MUST BE USED TO GET AROUND ML80'S PARSE x/
s* STACK OVERFLOW, CAUSED BY TOO MANY 'IF THEN x/
s* ELSE DO’ STMTS. *x/
s* INPUT: DE - CURSOR ADDRESS */
/RRRERRRRER KR KRR KR KR KK KKK LK KRR KKK LK KR KRR KR KKK KKK
H=0; L=(A=CHAR-0A1H);  *x SETUP CASE OFFSET x*/
IF (A::0) PLUS 8 (A::4) MINUS THEN
DO CASE HL;
CALL CAPITAL;
CALL CURSORSLEFT;
CALL CURSORSRIGHT;
DO; HL=DE; CALL CLEARSSCREEN: END;
END
ELSE
RESPONSE=( A=(FALSE]) ;
END CHECKSCASE;

RSTSCMD: PROCEDURE;
V& = = 5 2 S e
»* SET RST BIT IN THE TASK CONTROL TABLE SO *x/
s* RST 7 IS EXECUTED BY MONITOR. */
/RERLEREKERRERKRKEKRKRRKEKR KRR KKK RK KL K KKK KKK KKK,/

B=90; C=(A=T);

HL=({ TCT$STATUS1 + BC;

M(HL)=(A=M(HL) \ 10H);

END RSTSCMD;

ZRRREKL R KRR KRR KRR AR KKK KRR K KKK KKK KRR KRR KR KK KK/

s* START OF KEYSCOMMAND PROCESSING x/
/RRRREERRRKKK KKK KR KR K KKK KKK KKK KK RKKE KKK KK KKKKKKK,/

T=A; CHAR=(A=C); -* GET INPUT PARAMETERS */

RESPONSE=(A=( TRUE]) ; 7% INITIALIZE RESPONSE . x/

A=*T; HL=[CURSOR]; 7% GETSINDEX PARAMETERS */

CALL [GETSINDEX]; 7% GET CURSOR OFFSET ADDRESS*/

IF (A=CHAR-( MTS$CMD]) ZERO THEN /7% MTS CMD *x/
CALL MTS$CMD

ELSE DO:

IF (A=CHAR; A::(CR]) ZERO \
(A::[ENTER]) ZERO THEN /x NEXT LINE OR *x/
7% ENTER DEPRESSED *x/
CALL CARRIAGESRETURN

i e




ELSE DO;
IF (A=CHAR-([ CHARSDELETE]) ZERO THEN

CALL CHARSDELETE IR CHAR DELETE CMD */
ELSE DO;
IF (A=CHAR-(LINESDELETE]l) ZERO THEN
CALL LINESDELETE % DELETE LINE CMD */
ELSE DO;
IF (A=CHAR-[RSTSCMD1) ZERO THEN
CALL RSTS$CMD /% RESTART 7 CMD x/
ELSE
CALL CHECKSCASE; /% USE CASE STMT TO *x/
s% CHECK FOR REMAINING */
s/% KEY COMMANDS. x/
END; END; END; END; % END OF ELSE DO'S x/
A=RESPONSE;

END KEY$COMMAND;

TERMS INPUTSCNTL: PROCEDURE;

7/ REEKRRRERRKKKRRKKKER KKK KK KK RKRE LR KRR KKK EKRKERKK S
s* CONVERTS THE INPUT MATRIX CODE TO ASCII; CHECKS */
/% FOR CAPIALIZATION AND CONVERTS LOWER TO UPPER */

»% CASE LETTERS IF REQUIRED: CHECKS FOR MTS KEY */
/% COMMANDS; IF NOT A KEY CMD THEN THE CHAR IS *x/
7% DISPLAY AT THE TERMINAL AND CURSOR INCREMENTED. */
7% INPUT: C - MATRIX CODE */
/% E - TERMINAL NUMBER */
s% CALLED BY: TERMINALSHLDR ( INTERRUPT MOD) */

/RRERKRRK KK KKK KRR KK KKK KR KKK KKE KK KRR IR RREKR R ERR S/
DECLARE (CHAR,T) BYTE;

T=(A=E); /% SAVE TERMINAL NUMBER */

»* CONVERT MATRIX CODE TO ASCII */
B=0; HL=[ASCII]+BC;

CHAR=(A=M(HL)) ;
7% CHECK FOR CAPITALIZATION *x/
D=0¢; HL=[CAPITALIZE]l+DE;
IF CA=M(HL); A::0) 'ZERO @& (A=CHAR-61H) PLUS
& (A=CHAR-7BH) MINUS THEN /* CONVERT TO */
CHAR=( A=CHAR-20H) ; ~* UPPER CASE LETTER */

7% CHECK FOR ANY KEY COMMANDS x/
C=(A=CHAR) ; A=T;
CALL KEY$COMMAND;

/% A REG RETURNED TRUE IF KEY CMD FOUND x/
IF (A=>>A) !'CY THEN s* DISPLAY CHAR */
DO;
A=T; CALL [CHECKS$CURSORI;
A=T; HL=[CURSORI;
CALL (GETSINDEX]; -* GET CURSOR OFFSET */
CALL [(GETSDISPLAYSADDRI;
M(HL)=(A=CHAR) ;
s%* UPDATE CURSOR POSITION BY ONE. BC WAS*/
s% RETURNED FROM GETSDISPLAY$ADDR SET */

s% TO THE VALUE OF CURSOR. *x/
HL=BC+1;
A=T; CALL [ UPDATESCURSORI];

END;
END TERMS INPUTSCNTL;

EOF

7RR xx 0RO K R KR KKK R KRR RO KRR

s*xx%x* TERMINAL INTERFACE SYSTEM FUNCTIONS xXxxxxxx/
7 MR RHKK KRR KRR KKK R KKK AR R KKK KKK KKK KKK R KKK KKK KKK,
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[MACRO IBUFFSEMPTY ‘0’ 1
[ MACRC MTSS$CMDSREADY 'OFOH" ]
[MACRO CR ‘ODH" ]
[MACRO LF 'OAH’ ]

/REERRRERRERRERERREE TR REREERRRELRKEERRKERRRR KR RK KK
s¥xxxx INTERNAL AND EXTERNAL LINKAGE MACROS **xkxxx/

[ INT GB TBl [GB := @] [TB := 1000H]
[MACRO TASK 'M(LHEX GB + 3E80H]) ']
[MACRO MTSSMESSAGE °'[(HEX TB + 011CHI’ 1]

[ MACRO SIZESMESSAGE '[(HEX TB + O1CFH]’ 1
[MACRO CURSOR ‘CHEX TB + 91D3H]" 1]

[ MACRO CURRENTSLINE '(HEX TB + @1DDH]"’ ]

[ MACRO NEXT$CHAR '[HEX TB + O1E5HI" ]

[ MACRO ENDS$IBUFF '(HEX TB + O1EDH]’ 1

[ MACRO COMPARESPTRS 'THEX TB + 0213H]' 1]
[MACRO CONVERTSNUMBRSTOSASCII '[HEX TB + 0231H]"' ]
[ MACRO GETSINDEX '[HEX TB + 024CHI1’ ]

[ MACRO GETSVALUE '[HEX TB + 9239H1’ ]
[MACRO STORESVALUE '[(HEX TB + 0262H]’ ]

[ MACRO MOVESBYTES *(HEX TB + 926BH]" 1
[MACRO SWAPSCURSOR '(HEX TB + O27VEH]’ ]

[ MACRO BLANKSDISPLAY ‘[{HEX TB + 02A3H]'1]
[ MACRO CHECK8CURSOR (HEX TB + 02DOH] ']
[ MACRO GETSDISPLAY$ADDR '{HEX TB + 02B7H]']
[ MACRO GETSSTATUSSADDR '(HEX TB + O2ECH]’]
[{MACRO GETSTERMSSTATUS '[HEX TB + 02F9H] ']
[ MACRO UPDATESCURSOR 'lHEX TB + 03C2H]']

BLINKSCURSORS: PROCEDURE;
/HERRKERKKR KR KRR KKK KKK KRR KKK LR ER KKK KKK RERLRKRRKKEK

/% SWAPS THE CURRENT CONTENTS OF CURSOR(I) WITH */
/% SWAPSPOS(I) FOR EACH TERMINAL (I=0 TO 3). */
»* CALLED BY: TIMERS8HDLR ( INTERRUPT MOD) */

/HERKRREERERREK KL KRR R LR LRRR KRR KKK KKK KL KK L KRR KKKRKK KKK,/

DECLARE 1 BYTE;

I1=(A=3);

REPEAT;
HL=[ CURSORI ;
CALL (GETSINDEXI ;
CALL [GET®$DISPLAYSADDRI ;
A=1; CALL [SWAP$CURSORI] ;
I=(A=1-1);

UNTIL (A::90) MINUS;

END BLINKSCURSORS;

CLEARSSTATUSSLINE: PROCEDURE;
7 RK AR A KKK KRR KRR KKK KK R AR KK KKK KKK R KKK XK KKK KKK KKK

»* CLEARS THE STATUS LINE OF THE SPECIFIED TERMINAL.*/

s¥ INPUT: A - TERMINAL NUMBER */
s* CALLED BY: MTS$IPL (MONITOR MOD) ; x/
/% BUMP (SERVICE MOD) ; R

/RRIRRR KRR KRR R K KRR KRR AR R KKK R KRR KKK RKKR
CAL)L [(GETSSTATUSS$ADDR. ;
BC=90; DE=64; s% SETUP PARAMETERS FOR *7
CALL [BLANKSDISPLAY]; ~* BLANKSDISPLAY PROC x/
END CLEARSSTATUSSLINE:

MTS$MSG: PROCEDURE;:
g 2 e

~% CONTROLS THE MTS MESSAGE DISPLAY FIELD ON THE */
s% STATUS LINE OF THE TERMINAL SPECIFIED BY 'TASK'. */
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% THE MTS MESSAGE FIELD STARTS AT POSITION 48 AND */
s* UTILIZES THE REMAINING 16 BYTES FOR MTS MESSAGES */ |

e Smmaseeedetn —

7% (SEE MTSSMESSAGE DATA) . */
7% INPUT: E - MTS MESSAGE NUMBER. */
»% CALLED BY: BUMP (SERVICE MOD); */
/k PRINTERSHDLR ( INT MOD) ; */
/% MINI®DISK (MONITOR MOD) ; */
/% RECOVER (MONITOR MOD) ; */
/% BUMPS$TASK (MONITOR MOD) ; */

7 RRERR KRR K RRERK K KKK KK KKK KKK KKK KKK KKK KKK KRR K KRR KK KR
DECLARE MSGNO BYTE;

MSGNO= (A=E) ;
A= [TASK];
CALL [GET$STATUSSADDRI ;
BC=48; 7% MTS MSG FIELD OFFSET FROMk/
s% STATUS BASE ADDRESS */
A=MSGNO; E=4; CY=0;
REPEAT; /% COMPUTE OFFSET INTO THE */
A=<<A; /% MTSSMESSAGE DATA VECTOR */
; UNTIL (E=E-1) ZERO; |
1 DE= ( HL=HL+BC) ; 7% SETUP PARAMETERS FOR */ |
1 B=0; C=4A; 7% [MOVE$BYTES] PROC */
i HL= [ MTS8MESSAGE] +BC;
1 BC=16; CALL [ MOVESBYTES; 7% DISPLAY MSG */
END MTSSMSG:

SIZESMSG: PROCEDURE:

B R e e e
»* CONTROLS THE DISPLAY OF THE CURRENT MEMORY SIZE */
7% ON THE STATUS LINE OF THE TERMINAL SPECIFIED BY */
7% 'TASK’. THE SIZE MESSAGE STARTS AT POSITION 49 */

7* AND HAS THE GENERAL FORMAT: x/
/%* 40 47 K7
/KR mmme——————— */
e NRK MTS E.G. 16K MTS */
/K mmmmmm————e */
7* WHERE x/
/% 'NR’ IS THE CURRENT MEMORY SWAP SIZE *x/
K ALLOCATED TO THAT TERMINAL USER. *x/
/% THE RANGE IS FROM 6 TO 48K. THL [NPUT MEMORY X
s* SIZE NUMBER IS CONVERTED TO ASCII FOR DISPLAY. */
7% INPUT: A - MEMORY SIZE */
s* CALLED BY: SIZE (SERVICE MOD): *x/
K LOGIN (SERVICE MOD); */
2% RECOVERSSTATUSSLINE (MONITOR MOD) ; */

7 RRREER AR R LRR KRR KRR KRR KRR AR AR KKK KKK KRR KKK AR
DECLARE MEMSSIZE BYTE;

MEMSSIZE=A;

= [TASKI;

CALL [ GETS$STATUSSADDRI ;

BC=40; s% SIZE MSG FIELD OFFSET */

HL=HL+BC; % HL=STARTING ADDRESS OF L
/% SIZE MSG FIELD ON STATUS *x/
7% LINE. */

A=MEMSS IZE;

CALL [CONVERTSNUMBRSTOSASCII];
M(HL)=(A=B); HL=HL+1; 7% DISPLAY MEMORY SIZE x/

M(HL)=(A=C); DE=HL+1; s« SETUP PARAMETERS */
HL=[ SIZESMESSAGE] ; s* FOR [ MOVESBYTES] PROC*~
BC=6; CALL [MOVESBYTESI; * DISPLAY REST OF */

7% SIZE MESSAGE */

k! END SIZESMSG;

‘ STATUSSMSG: PROCEDURE;:
! e e PP e e s

~% CONTROLS THE STATUS DISPLAY, POSITIONS 6 THRU 39 %/

~* OF THE TERMINAL STATUS LINE. IT HAS THE */
/% FOLLOWING GENERAL FORMAT: */
/% 0 39 *
/K e e e e e */
/% A=NOrB=NOrC=NOrD=NOrE=NOrF=NOrG=NOr H=NOr */
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R
e
e

WHERE */
THE LETTER ON THE LEFT OF THE EQUAL SIGN */
SPECIFIES THE DRIVE. */
*NO' IS THE DISK NUMBER (0-31). */
‘r' IS AN OPTIONAL PARAMETER WHICH IS x/
DISPLAYED WHEN THE ATTACHED DISK IS A *x/
RESTRICTED (r) READ ONLY DISK. */

THE TERMINAL IS SPECIFIED BY 'TASK'. */

INPUT: A - ASCII CODE FOR RESTRICT (r), */

OR BLANK (SPACE) . */

B - DRIVE NUMBER (MUST BE CONVERTED TO */

A LETTER FOR DISPLAY). */

C - DISK NUMBER (RANGE 0-31; MUST BE */
CONVERTED TO ASCII FOR DISPLAY). *x/

CALLED BY: LOGIN (SERVICE MOD) ; */
ATTACH (SERVICE MOD) ; */
RECOVERSSTATUSSLINE (MONITOR MOD) ; */

SERRRERR KRR R R KRR R R R KRR KRR KRR R KR KKK R R K KRR ERRRREREK

DECLARE (RESTRICT,DRIVESLTR,DISK$NR) BYTE;
7% GET INPUT PARAMETERS */
RESTRICT=A; DRIVESLTR=(A=B); DISKSNR=(A=C);
A= [TASK]; CALL (GETSSTATUSSADDRI;
/% COMPUTE THE APPROPRIATE STATUS x/
7% BASE OFFSET TO DETERMINE WHERE */
s* TO DISPLAY THIS STATUS INFO *x/
C=0; B=(A=DRIVESLTR);
DO WHILE (A::0) 'ZERO;

C=(A=C+3) ;
B=(A=B-1);
END;
HL=HL+BC; 7% SETUP ADDRESS FOR STATUS MSG. x/
/% DISPLAY DRIVE LETTER x/
M(HL) = ( A=DRIVESLTR+41H) ;
HL=HL+1;
/% DISPLAY EQUAL SIGN */

M(HL)=(A="=");
HL=HL+1; A=DISKSNR;
/% CONVERT AND DISPLAY DISK NUMBER x/
CALL [CONVERTSNUMBRSTOSASCII];
M(HL)=(A=B) ; HL=HL+1;
M(HL)=(A=C); HL=HL+1;
7% DISPLAY RESTRICT OR BLANK BYTE */
M(HL) = ( A=RESTRICT) ;
END STATUSSMSG;

TERMINALSSTATUS: PROCEDURE;
B e e s e s

Ve
Ve
/X
Ve
¥k
7K
7k
IR

<.

PROVIDES THE INTERFACE POINT FOR OTHER MTS SYSTEM*/
FUNCTIONS. RETRIEVES THE CURRENT TERMINAL STATUS */

FOR THE TERMINAL SPECIFIED BY 'TASK'. *x/
OUTPUT: A - SET TO THE TERMINAL STATUS (EITHER */
INPUTSWAITING; MTSSCMD$READY; OR */
IBUFFSEMPTY) BY GETSTERMSSTATUS PROC.x*/
CALLED BY: WRITESTERMINAL; MTS(SERVICE MOD); *x/
READSTERMINAL; */
MTSSIPL (MONITOR MOD) ; */

0 S S S S0 S0 R SRR R KK SR KSR KKK KKK R K KRR KRR KRR KKK/

A=[TASK] ;
CALL [GETSTERMSSTATUS];
END TERMINALSSTATUS;

READSTERMINAL: PROCEDURE;
7 AR AR AN RN K R AR KKK AR KR KR HRAK KR KRR R KRR/

7k
S
Ve
7R
7k
/X
Ve

GETS THE NEXT CHAR FROM THE TERMINAL INPUT BUFFERx/

SPECIFIED BY 'TASK'. *x/
IT IS ASSUMED THAT THE CALLING PROCEDURE HAS */
CHECKED TERMINAL STATUS TO ENSURE INPUT IS */
WAITING PRIOR TO CALLING READSTERMINAL. */
A TEST FOR END OF IBUFF IS MADE AND IF SO, A */

'CR* CHAR IS RETURNED: THE TERMINAL STATUS IS SET*~
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N\
*

TO EMPTY; AND THE NEXTSCHAR PTR 1S SET TO CURRENT*/
LINE. x/
IF NOT AT END OF IBUFF, THE NEXT CHAR IS RETURNED*/
AND THE NEXTS$CHAR PTR INCREMENTED. */
OUTPUT: A - CHAR OR CR */
CALLED BY: MTS (SERVICE MOD); MTSSIPL (MONITOR) ; x/

MONITOR (MONITOR MOD) ; x/

ZRBRRRRKKRERERRRK KR KL R R KRR KKK R R KR KRR RER KRR RRRRRKRKKRRR

Ve
/K
7R
/X
/R
/X
IR
/%
7R
/K
7K
7k
/K
IR
/x
7k
7k
/K

DECLARE CHAR BYTE;
DECLARE PTR(2) BYTE;

A= [TASK]; HL=[ NEXT$CHAR];
CALL [GETSINDEXI; s*% DE=ADDR OF NEXTS#CHAR PTR x/
HL=(END$IBUFF1+BC; 7* HL=ADDR OF END$IBUFF PTR */

CALL [COMPARESPTRS]; /% NEXTSCHAR=END$IBUFF ?? */
IF (A=>>A) CY THEN
DO; /% AT END OF IBUFF, SET */

/% NEXTSCHAR = CURRENTSLINE */

A= [TASK]; HL=[CURRENTSLINEI];

CALL [(GETSINDEX] ;

BC=(HL={ NEXT#CHAR] +BC) ;

CALL [GETSVALUE]; /% HL=CURRENTSLINE VALUEx/

DE=BC+1;

CALL (STORESVALUE] ;

% UPDATE TERMINAL STATUS

CALL TERMINALSSTATUS; % RETURNS HL=ADDR

s* OF TERMS$STATUS.

X7
x/
x/

M(HL)=(A= [ IBUFFSEMPTY1);
% RETURN °'CR' TO CALLER */
CHAR=(A=[CR1);
END
ELSE 7% NOT AT END OF IBUFF x/
B % RETURN THE CHAR */
0;

A=[TASK]; HL=[NEXTSCHARI;
CALL [GETSINDEXI; 7% GET AND SAVE
PTR=HL; % NEXT$CHAR OFFSET
CALL (GETSDISPLAYSADDRI;
CHAR=(A=M(HL)) ; ~* RETURN CHAR

s% INCREMENT NEXT$CHAR
DE={(HL=PTR*1) ; 7% SETUP [STORESVALUE]

X/
x/

x/
x/
x/

HL=BC+1; 7k PARAMETERS *x/
CALL [STORESVALUE];
END;

A=CHAR; 7% RETURN APPROPRIATE RESPONSE x*x/

END READSTERMINAL;

WRITESTERMINAL: PROCEDURE;
e L s s S e s S s 2

DISPLAYS THE CHAR AT THE CURRENT CURSOR POSITION x/
OF THE TERMINAL SPECIFIED BY 'TASK'. IT CHECKS */
FOR TWO SPECIAL CHARACTERS WHICH AFFECT THE */
DISPLAY CURSOR POSITION. */
‘CR' RETURNS THE CURSOR TO THE BEGINNING OF THE */
CURRENT DISPLAY LINE. 'LF’' MOVES THE CURSOR DOWN */
TO THE NEXT LINE. */
FOR ALL OTHER CHARACTERS, THE CHAR IS DISPLAYED x*/
AND THE CURSOR POSITION INCREMENTED. x/
PRIOR TO OUTPUT, THE CURRENT CURSOR DISPLAY */
ADDRESS IS CHECKED TO ENSURE THAT THE CURSOR CHAR*~/
IS SAVED. OUTPUT OF CHARACTERS [S DONE UNDER */
INTERRUPT LOCKOUT TO ENSURE THAT SWAPPING BY */
BLINKSCURSORS PROC IS NOT DONE. x/
SUBPROCEDURE: UPDATESPTRS; x/
INPUT: E - ASCII CODE OF CEAR TO BE DISPLAYED */
CALLED BY: MIS (SERVICE MOD): x/

MTS$IPL (MONITOR MOD): -

/AR AN AN KK K K KK R KKK SRR R R KRR R K/

DECLARE CHAR BYTE:
DECLARE SAVESCURSOR (2) BYTE;
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EOF

UPDATESPTRS: PROCEDURE;
ZRERERERRKRRRRRRK KR RKKERKKLRRRKRKRER KRR KRR ERRKREKS

+% AFTER THE DISPLAY OF EACH CHAR THE CURRENT x*x/
s% LINE PTR AND NEXT CHAR PTR ARE ALWAYS SET TO */

»* NEW CURSOR POSITION. ADDITIONALLY, THE */
»%* TERMINAL'S STATUS IS SET TO IBUFF EMPTY. */
7 RERRRERRERKKK KK RKERRR KK KRR ERRK KKK KKK KKK KK KKRKRKRRK

/% GET CURSOR POSITION */

A=[TASK]; HL=[CURSORI];
CALL [ GETSINDEX] ;
s% SET CURRENTSLINE = CURSOR */
BC=(HL=[ CURRENTSLINE]1+BC) ;
CALL [(GETSVALUEI]; s%¥ HL= CURSOR VALUE */
DE=BC+1;
CALL (STORESVALUE]; /% CURRENTSLINE=CURSOR x/
SAVESCURSOR=HL;
s% SET NEXTSCHAR = CURSOR *x/
A=[TASK]; HL=[ NEXT$CHARI;
CALL [GETSINDEX];
HL=SAVESCURSOR; DE=DE+1;
CALL {STORESVALUE]; -* NEXT$CHAR=CURSOR */
s%¥ SET TERMINAL STATUS = EMPTY */
CALL TERMINALSSTATUS;
M(HL)=(A=( IBUFFSEMPTY1) ;
END UPDATESPTRS; :

xxxxxxxxxxx HAEKEKEK LX 7

£
7% START OF WRITESTERMINAL PROCESSING */
ZKRKKKKRKRKRKK KKK KK KKK KKK KKK KKKKK KKK KK KKK KKK/
DISABLE;
CHAR=(A=E);

A=(TASK]; CALL [(CHECKSCURSORI;
A=(TASK]; HL=[CURSORI;

CALL [GETSINDEX];

IF (A=CHAR-(CR]) ZERO THEN

DO; /% CARRIAGE RETURN x/

CALL [GET$VALUE]; 7% HL=CURSOR x/

L=(A=L 8 0CoH); % GET LEFT MARGIN

END

ELSE

DO;

IF (A=CHAR- (LFl) ZERO THEN
DO; % LINE FEED *x/
CALL (GETSVALUE]; 7% HL=CURSOR x/
BC=64; HL=HL+BC;
END

ELSE 7% DISPLAY CHAR */
DO;

SAVES$CURSOR=HL;
CALL [GETSDISPLAYSADDRI;
M(HL) =(A=CHAR) ;

DE=( HL=SAVESCURSOR) ;
CALL [(GETSVALUE];
HL=HL+1; % INCREMENT CURSOR *x/
END;
END;
s* HL REG HOLDS NEW CURSOR POSITION x/
A=(TASK]l; CALL (UPDATESCURSORI] ;
ENABLE;
7% UPDATE OTHER DISPLAY PTRS */

CALL UPDATESPTRS;
END WRITESTERMINAL;
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ZERRERRRRRRRRE R KRR RRRE R R R KRR KKK KRR KR KRR KRR ERKREKE

/X

DEBUG MODULE

*/

ZRERLEERERERRRERERRRR KRR KR LR EEERERERELLRERRRELRRRRR LKL/

/R
/R
/R
IR
R
/X
X
/X

THIS MODULE PROVIDES THE FACILITY FOR INTERACTIVE
DEBUGGING OF MTS. THE DEBUGGER MODULE WAS DEVEL-
OPED TO REPLACE THE SYCOR HARDWARE DEBUGGER DUE
TO ITS QUESTIONABLE HARDWARE RELIABILITY AND LIM-
ITED DEBUG CAPABILITY.

THE DEBUG MODULE IS DIVIDED INTO FOUR BASIC SUB-
MODULES:

(1) DEBUG ENTRY AND COMMAND PROCESSOR

THIS SUBMODULE CONTAINS THE ENTRY POINT FOR
THE DEBUGGER AND THE LOGIC TO SAVE THE MACHINE
AND MTS PROGRAM STATES. THE COMMAND PROCESSOR
INTERPRETS THE DEBUG COMMAND REQUESTED AND
TRANSFERS CONTROL TO THE APPROPRIATE DEBUG
PROCESS ING PROCEDURE.

(2) DEBUG UTILITIES

THIS SUBMODULE CONTAINS ALL UTILITY PROCEDURES
USED BY THE DEBUGGER.

(3) DEBUG PROCESSING PROCEDURES

THIS SUBMODULE CONTAINS THE ROUTINES TO PRO-
CESS THE FOLLOWING DEBUG COMMANDS: DISPLAY (D)
FILL (F), GO ¢G), GO WITH INTERUPTS DISABLED
(H), MOVE (M, SET (S) AND EXAMINE REGISTERS
(X). THE EXIT POINTS FROM THE DEBUGGER ARE
CONTAINED WITHIN THE G AND H ROUTINES.

(4) DEBUG PROCESSING PROCEDURES - DISK I-/0

THIS SUBMODULE CONTAINS THE ROUTINES TO PRO-
CESS THE FOLLOWING DEBUG COMMANDS: MINI-DISK
BINARY INPUT (1), MINI-DISK BINARY OUTPUT (0)
AND READ HEX FORMAT (R).

DEBUG COMMANDS

THE DEBUGGER CAN BE ENTERED AT ANY TIME BY PROGRAM
EXECUTION OF A RST 2 INSTRUCTION. WHEN THE DEBUG-
ER IS EXECUTING THE OPERATOR IS PROMPTED WITH A ~.
THE ~ INDICATES TO THE OPERATOR THAT THE DEBUGGER
IS READY TO PROCESS A DEBUG COMMAND.

CERTAIN CONVENTIONS APPLY TO ALL DEBUG COMMANDS.
THE COMMAND DELIMITER IS EITHER A COMMA OR SPACE.
A COMMA IS SHOWN IN THE COMMAND DESCRIPTIONS WHICH
FOLLOW. ANY TIME A NUMERIC PARAMETER IS ENTERED,
IT MAY BE ENTERED IN THE STANDARD HEXADECIMAL FOR-
MAT OR IN DECIMAL BY PRECEEDING THE NUMBER WITH A
PERIOD (.).

COMMAND DESCRIPTIONS
1. D - DISPLAY
THE D COMMAND DISPLAYS THE CONTENTS OF MEMORY

IN HEXADECIMAL AND ASCII FORMATS. THE FORMATS
OF THE COMMAND ARE

D
KS>

IF THE D COMMAND IS USED. MEMORY IS DISPLAYED
FROM THE CURRENT DISPLAY ADDRESS ( INITIALLY
4000H) , AND CONTINUES FOR 4 DISPLAY LINES.

L 74
*x7
*/
*7
x/

X/

X/
*/
*/
*/
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4.

EACH DISPLAY LINE CONTAINS THE DISPLAY ADDRESS,
THE DATA IN HEXADECIMAL FORMAT AND THE DATA IN
ASCII FORMAT. A PERIOD (.) IS DISPLAYED IF THE
ASCI1 CHARACTER IS NON-DISPLAYABLE. THE D<S>
COMMAND PERFORMS IN THE SAME MANNER AS THE D
CgHHA.ND EXCEPT THE DISPLAY ADDRESS IS SET TO
(8.

F - FILL

THE FILL COMMAND IS USED TO INITIALIZE AN AREA
OF MEMORY TO A CONSTANT VALUE. THE FORMAT OF
THE COMMAND IS

F<S>,D> ,<C>

WHERE <S> IS THE STARTING ADDRESS, <F> IS THE
FINAL ADDRESS AND <C> IS AN 8 BIT VALUE.

G - GO (PROGRAM EXECUTE)

THE G COMMAND TRANSFERS CONTROL FROM THE DE-
BUGGER TO THE SPECIFIED PROGRAM COUNTER VALUE
WITH UP TO TWO OPTIONAL BREAKPOINTS SPECIFIED.

THE FORMS OF THE COMMAND ARE
(+}
S
G<S>,<B>
G<S>,<B>,<C>
G,<B>
G,<B>,<C>

WHERE <S> IS THE VALUE TO WHICH THE PROGRAM
COUNTER IS SET, AND <B> AND <C> ARE OPTIONAL
BREAKPOINT LOCATIONS. IF <S> IS NOT SPECIFIED
THE CURRENT VALUE OF THE PROGRAM COUNTER IS
USED. IF NO BREAKPOINTS ARE SET, THE ONLY WAY
TO RETURN TO THE DEBUGGER IS THE EXECUTION OF
A RST 2 INSTRUCTION.

x/
*/
x/
x/
*/
*/

x/
x/

H - GO (PROGRAM EXECUTE WITH INTERUPTS DISABLED) *x/

THE H COMMAND PERFORMS THE SAME FUNCTIONS AS

G COMMAND EXCEPT INTERUPTS ARE DISABLED WHEN
THE MACHINE AND MTS STATES ARE RESTORED. THIS
COMMAND IS ESSENTIAL TO DEBUGGING THE CRITICAL
SECTIONS OF MTS CODE. THE FORMS OF THE COMMAND
FOLLOW:

H

H<S>

H<S> ,<B
H<S> ,<B>,<C>
H,<B
H,<B>,<C>

WHERE <C>,<B> AND <C> ARE THE SAME AS THE G
COMMAND.

[ - MINI-DISK BINARY INPUT

THE I COMMAND INPUTS 312 BYTE SECTORS FROM THE
MINI- DISK INTO MEMORY. THE FORMAT OF THE COM-
MAND IS

I<S>,<A> <N

WHERE <S> IS THE STARTING MINI-DISK SECTOR NUM-
BER, <A> IS THE ADDRESS WHERE THE DATA IS INPUT
AND <N> IS THE NUMBER OF 3512 BYTE BLOCKS TO BE
INPUT.

MOVE - MOVE MEMORY

THE M COMMAND MOVES ONE AREA OF MEMORY TO AN-
OTHER AREA OF MEMORY. THE FORMAT OF THE COMMAND
IS
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1

/X MS>,<D,<® *x/

’% WHERE <S> IS THE START ADDRESS, <D> IS THE DES- */
/% TINATION ADDRESS AND <N> IS THE NUMBER OF BYTES x/

Vg TO BE MOVED. *x/
Vg *x/
/% T. 0 - MINI-DISK BINARY OUTPUT *x/

/¥ THE 0 COMMAND OUTPUTS MEMORY IN 512 BYTE BLOCKS %/
7% TO THE MINI-DISK. THE FORMAT OF THE COMMAND IS */

/% *7
/% 0KS ,<{A <N *x/
’x */

/% WHERE <S> IS THE STARTING MINI-DISK SECTOR NUM- */
X BER, <A> IS THE ADDRESS WHERE THE OUTPUT DATA */
/% IS LOCATED AND <N> IS THE NUMBER OF 312 BYTE */

/K BLOCKS TO BE OUTPUT. */
/K */
/% 8. R - READ HEX FORMAT *x/

Ve THE R COMMAND READS DATA FROM THE MINI-DISK IN */
/% INTEL HEX FORMAT AND LOADS MEMORY. THE FORM OF x/

’x THE COMMAND IS */
/% */
/K RN */
7% */
% THE INPUT FILE MUST HAVE THE NAME .DISK<N> */

¥ WHERE <N> IS A NUMBER FROM O TO 31. THE FILE */
/% MUST ALSO BE CREATED AND FILLED UNDER THE SYCOR %~/

% OPERATING SYSTEM. */
/% */
/% 9., S - SET MEMORY */

7% THE S COMMAND IS USED TO EXAMINE AND OPTIONALLY */
% MODIFY MEMORY ONE BYTE AT A TIME. THE FORMAT OF */

Ve THE COMMAND IS x/
/% x/
Ve S<A> */
/% *x/

/% WHERE <A> IS THE FIRST ADDRESS TO BE EXAMINED. */
/% THE DEBUGGER OUTPUTS THE ADDDRESS FOLLOWED BY x/
/% THE CONTENTS OF MEMORY AT THAT ADDRESS. IF MEM- */

/% ORY MODIFICATION IS DESIRED, A VALUE MAY BE */
/% ENTERED FOLLOWED BY A CARRIAGE RETURN (<CR>). */
/X IF JUST A <CR> IS ENTERED THE NEXT LOCATION IS x*x~/

/% OPENED. A <-> CAUSES THE PREVIOUS LOCATION TO */
/% BE OPENED. A </> MAY BE ENTERED TO TERMINATE */

% THE SET OPERATION. */
/X X/
s% 10. X - EXAMINE REGISTERS */

/¥ THE X COMMAND IS USED TO EXAMINE AND OPTIONALLY %/
/K ALTER REGISTER CONTENTS. THE FORMS OF THE COM- */

/X MAND ARE */
/% */
/% X */
/% XP X/
Ve */
Ve WHERE <R> IS ONE OF THE FOLLOWING REGISTER *x/

% IDENTIFIERS: C (CARRY BIT), E (EVEN PARITY BIT),*/
/X I (INTERDIGIT CARRY BIT), Z (ZERO BIT), M (MIN- x/
/% US - SIGN BIT), A (ACCUMULATOR), B (BC REGISTER x/

4. PAIR), D (DE REGISTER PAIR), H (HL REGISTER x/
/% PAIR), S (STACK POINTER) AND P (PROGRAM */
/X COUNTER) . ALL REGISTER CONTENTS ARE DISPLAYED x/
% WHEN ONLY X IS ENTERED. IF X<R> IS ENTERED, */
% THE SPECIFIC REGISTERS CONTENTS ARE DISPLAYED *x/
% AND MAY OPTIONALLY BE ALTERED BY ENTERING A x/
’x NUMERIC VALUE FOLLOWED BY A CARRIAGE RETURN. */
rx IF ALTERATION IS NOT DESIRED, A <CR> WILL */
/% CLOSE THE REGISTER. */
/X x/

/R RRI KRR KRR R R KRR KRR KR ORI R KKK KR KK/
/RN KKK R KRR KK KK KRR KR KR KRR R KKK KRR KKK/

171




ZRREXREREEERERERRRRERREREREREERRERERE KRR KL RERRERERKE KK/
/RRRXRRXRKXXXXRkX%k%XX DEBUGGER CONTROL *®X¥RXKKRKKKKKKKKKKK/
/7 MM A A A A A A AT A 2 20 0 20 3K 2 2K 3 K IR KK KKK R K KK x /

7/ * INTERMODULE LINKAGE MACROS XXXKKKKRRKKK/

[ INT DB2 DB3 DB4 M2B IB GBl}
[{DB2:=2ECOH] [DB3:=3070H] [M2B:=0600H]
( IB:=*3800H] ([DB4:=3460H] ([GB:=0]
(MACRO MTS '[HEX GB + 1F06H]’]
(MACRO MOVBUF °'[HEX M2B + 41H]']
[MACRO SVCSSTACK °'[HEX GB + 3C36H] ']
{MACRO INTSSTACK '(HEX IB + 03H1']
(MACRO GO '(HEX DB3 + ODHI]']

(MACRO HI '[HEX DB3 + 3B2H]']
[MACRO DISPLAY '[HEX DB3 + 2BAH]’]
[MACRO FILL °‘(HEX DB3 + 1F4H]']
{MACRO MOVE °'[HEX DB3 + 34EH]"']
[MACRO SET °[HEX DB3 + 23CH] "]
(MACRO READ '[HEX DB4 + 187H]1']
{MACRO X '{HEX DB3 + 11CH]1']
{MACRO CONVERTSWRITE °'[HEX DB2 + 21H]"]
[MACRO CRLF °’(HEX DB2 + 03H]°']

{ MACRO SAVE '[HEX GB + 1F0O3H]"']
[MACRO LOCK ‘[HEX GB + 3C34H] ']
{MACRO INPUT ’'(HEX DB4 + 212H]’]
[{MACRO OUTPUT '[HEX DB4 + 21AH]"’]

7xxxekeexkxkkkxkx GENERAL PURPOSE MACROS ¥XkXEKXKKRKEKKKKKX/

{ INT TOP USERSTOP ITOP STOP]

(TOP:=31] [(USERSTOP:=34] [ ITOP:=30] [STOP:=40]

[ MACRO TERMINALSSTATUS 'C=8; CALL [MTS]’]

[ MACRO READSTERMINAL °'C=9; CALL [MTS]"]

[MACRO WRITESTERMINAL LTR 'C=10; E=(LTR]; CALL [MTS]']
[MACRO TRUE °'OFFH']

{ MACRO PROMPT °'7EH’]

[MACRO ERRORSCHAR '3FH’]

7RKK * MODULE DECLARATIONS XXREKKLKKRKKKKKKRKKER

DECLARE (DEBUGS8ENTRY, DEBUG8CMD) LABEL;

DECLARE DEBUGSSTACK(351) BYTE INITIAL (0);
DECLARE SAVSINTSSTACK (30) BYTE INITIAL (9);
DECLARE SAVSSSSSTACK (40) BYTE INITIAL (9);
DECLARE TRAPSLOC (6) BYTE INITIAL (9,0,0,0,0,0);
DECLARE I BYTE INITIAL (9);

DECLARE SAVHL DATA (0,9);

DECLARE SAVDE DATA (0,90);

DECLARE SAVSSAVE DATA (9,90,0);

ERROR: PROCEDURE;
7 RRRRRERERRFRRKR KRR ERRRR KKK R EEERRKERKERR KK KRR RERRK S

s* THIS ROUTINE IS EXECUTED FOR ANY DEBUG ERROR */
% CONDITIONS. THE STACK POINTER VALUE IS RESET */
/% BECAUSE OF ITS UNKNOWN STATE AT THE TIME THIS */
s* ROUTINE IS CALLED. AN ERROR PROMPT IS DISPLAYED */
/¥ AT THE TERMINAL. PROGRAM CONTROL IS PASSED TO x/
»* DEBUGSCMD FOR FURTHER COMMAND PROCESSING. */
/% CALLED BY: DEBUGSCMD,GETSPARAM,GO,X,FILL,DISPLAY, */
% SET,MOVE, INIT, CHECK$RD$PNTR, READ, x/
R DISKSI0 *7

/EKRREEERKKKERKEKEELKKKRKKRERR KL KE LR KREL KK KRKKERKKKKRKK
SP= . DEBUGSSTACK( [ USERSTOP] ) ;
[ WRITESTERMINAL ‘([ ERRORSCHAR]’1I;
GOTO DEBUGS$CMD;
END ERROR;

DEBUGSENTRY:

/RKERBREK KL K EKREKEEREKEKKKEKEEKREKEKK KKK EE LXK KRR RRKNK
»* THIS ROUTINE IS THE ENTRY POINT OF THE DEBUGGER. */
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~% PROGRAM CONTROL IS PASSED TO THIS ROUTINE WHEN A  */
»* RST 2 INSTRUCTION IS EXECUTED. THE MACHINE STATE x/
»* BEFORE THE RST INSTRUCTION WAS EXECUTED IS SAVED x*x/
% FOLLOWED BY BREAKPOINT PROCESSING. x/
/RRKEKRKKK KK KERREKER KR KKK KRKK KKK KKK K KKKKK KRR RKKKK KK RRRK/

DISABLE;

»* SAVE HL, DE REG PAIRS *x/
SAVHL=HL; ==DE; SAVDE=HL;
DE=STACK; ~* STORE OLD PC IN DE */
STACK=PSW;

HL=2 + SP; sx STORE OLD SP IN HL *x/

DE=DE-1; /% PC IS DECREMENTED DUE TO RST INST. */
PSW=STACK;

SP=.DEBUGSSTACK( [ TOP1) ;

»* START PUSHING MACHINE STATE ONTC DEBUGSSTACK */
STACK=DE; STACK=HL;

»* RETRIEVE HL AND STACK THEN DE AND STACK */
HL=SAVHL;

STACK=HL; HL=SAVDE; STACK=HL; STACK=BC; STACK=PSW;
»%* STORE FLAG BITS OF OLD PSW IN L REG */
DE=STACK; L=E;

STACK=DE;

»* DETERMINE CARRY, PARITY, AC, ZERO, AND SIGN BIT %/

s% BIT AND STORE IN DEBUGSSTACK( 23)-DEBUGSSSTACK( 18)
B=0; C=0;

IF (A=>L) CY THEN B=1; A=>A;
IF (A=>A) CY THEN C=1;
STACK=BC;

B=0; C=0; A=>A;

IF (A=>A) CY THEN B=1;

A=>A;

IF (A=>A) CY THEN C=1;
STACK=BC; B=0;

IF (A=>A) CY THEN B=1;
STACK=BC: SP=SP+1;

/% SAVE AWAY SYSTEM STATUS x/

HL=(SAVE]l; /% GET STK PTR WHICH WAS STORED IN SAVE */
*/

s%¥ DURING SERVICE CALL
SAVSSAVE(@)=(A=M(HL)); HL=HL+1;
SAVSSAVE(1)=(A=M(HL)); HL=HL+1;
SAVSSAVE(2)=(A=M(HL)) ;
s* EXECUTE AS MTS CODE x/
HL=[{LOCK]; M(HL)=(A=M(HL) \ O01H);
BC=(HEX ITOP]; /% NUMBER OF BYTES TO SAVE */
DE={ INTSSTACK]; HL=.SAVSINTSSTACK;
CALL (MOVBUF];
BC=(HEX STOP]; % NUMBER OF BYTES TO SAVE *x/
DE=[SVC$STACK]; HL=.SAVSSS$STACK;
CALL [MOVBUF];

I=(A=1); /% INITIALIZE I=1 */
DO BY I1=(A=[+3) WHILE (A=1-7) !ZERO;
=, TRAPSLOC; B=0; C=(A=1); HL=HL+BC:
IF (A=M(HL); A::0) 'ZERO
(HL=HL+1; A=M(HL); A::9) !'ZERO THEN
DO; /% PC IS NON 0 x/
HL=.TRAPSLOC;: B=0; C=(A=I-1);
/% DE POINTS TO ADDR CONTAINING OP CODE x/
HL=HL+BC; DE=HL;
C=(A=1); HL=.TRAPSLOC: HL=HL+BC;:
/% HL POINTS TO ADDR IN WHICH TO RESTORE x/
/% OP CODE x/
C=M(HL):; HL=HL+1; B=M(HL):
M(BC)=(A=M(DE)) ;
END;
END;
ENABLE;

[=(A=1); /x INITIAL I VALUE IS 1 */
DO BY I=(A=[+3) WHILE (A=1-7) !ZERO;
HL=.TRAPSLOC;
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/% OFFSET INTO TRAPSLOC LOADED IN C *x/

B=0; C=(A=1);

HL=HL+BC; DE=HL;

HL= . DEBUGSSTACK( [ HEX TOP-21);

IF (B=M(HL); A=M(DE); HL=HL+1; DE=DE+1; A::B) ZERO 8
(B=M(HL); A=M(DE); A::B) ZERO THEN

DO;
STACK=DE;
A='#'; [WRITESTERMINAL 'A’'];
DE=STACK; L=1;
CALL (CONVERTSWRITE];
END;
END;

% ZERO OUT TRAPSLOC */ A=0;
TRAPSLOC(0)=A; TRAPSLOC(1)=A; TRAPSLOC(2)=A;
TRAPSLOC(3) =A; TRAPSLOC(4)=A; TRAPSLOC(3)=A;

DEBUGS$CMD:
Z RER RN R IRRKRN R K KRR R R KR IRE R KRR RRR R RE KKK RR KRR KK KK
»% THIS ROUTINE IS THE DEBUG COMMAND PROCESSOR. THE */
»* COMMAND PROCESSOR ISSUES A CARRIAGE RETURN AND */
»* LINE FEED FOLLOWED BY THE DEBUG PROMPT CHARACTER. */
% WHEN A VALID COMMAKRD HAS BEEN ENTERED, THE APPRO- */
s% PRIATE PROCESSING ROUTINE IS CALLED. */
ZRBRRRKR KRR R R KRR KKK KRR KRR KKK KR KKK K KKK R KRR KKK KRR KKK K/
CALL [CRLFI;
[ WRITESTERMINAL '(PROMPT]'1];
REPEAT;
[ TERMINALSSTATUS] ;
UNTIL (A::[(TRUE]l) ZERO;
[ READSTERMINALI ;
s% IF CHARACTER < 'A’ OR > ’'X’ IGNORE AND x/
»% GET ANOTHER COMMAND */
IF (C='A'; A::C) MINUS \ (C='Y’; A::C) PLUS THEN
GOTO DEBUGSCMD;
L=(A=A-(H="A’)); H=0;

DO CASE HL;
CALL ERROR; 7K A X/
CALL ERROR; /% B x/
CALL ERROR; /% C %/
CALL [DISPLAY]; 7% D DISPLAY %/
CALL ERROR; /7% E ®/
CALL (FILL]1; 7% F FILL *7
CALL [(GOl; /7% G GOTO */
CALL (HII1; 7% H - GOTO W70 INTERRUPTS *x/
CALL [ INPUTI; 7% 1 MIN® DISK BINARY INPUT %/
CALL ERROR; 7% J x/
CALL ERROR; 7% K */
CALL ERROR; 7% L o®k/
CALL [MOVE]; /% M MOVE x/
CALL ERROR; /7% N %/
CALL [OUTPUTI]; 7% 0 MINI-DISK BINARY OUTPUT */
CALL ERROR; /% P x/
CALL ERROR; IR QK
CALL (READI]; /% R READ HEX FORMAT x/
CALL (SETI1; s* S8 SET MEMORY x/
CALL ERROR; /7% T %/
CALL ERROR; /% U %/
CALL ERROR; 7% V ®x/
CALL ERROR; /K W %/
CALL (X1; 7% X EXAMINE REGISTERS x/
END; /% CASE x/
GOTO DEBUGSCMD;

EOF

/RERRERRELREEERRREREKKRRK R KRR KK ERER KR K KRK KKK KKK KRR R KRR/
/ *% DEBUG UTILITIES ®XXREXKKKKRRERKKKKKKNK
/KRR KREKE XK KRR R KKK K KRR K KKK KRR KRR KRR KKK LK KK




=

o e—

—

sxxkxkxkxkkxk INTERMODULE LINKAGE MACROS *XXXKXXKKXKKERX/

[ INT DB1] (DB1:=2BAOH]
[ MACRO MTS ' 1F06H’]
[MACRO ERROR '[HEX DB1 + 13H]’]

sxrxxkerxxx*® GENERAL PURPOSE MACROS X¥XRXEXRKRKKKRERKRK/

[ MACRO TERMINALSSTATUS °'C=8; CALL [(MTS1'1
[ MACRO READSTERMINAL °'C=9; CALL (MTS]1'1]
[ MACRO WRITESTERMINAL LTR 'C=10; E=[(LTRl; CALL [(MTSI’]
[ MACRO TRUE °'OFFH']
[MACRO FALSE '00H’]
[ MACRO CR 'ODH’]
[MACRO LF '0AH']
[ MACRO SLASH °'2FH’1]
[ MACRC COMMA '2CH’]
[MACRO SPACE °'20H’]
[ MACRO PERIOD °'2EH’]
{ MACRO COLON ’3AH’]
[ MACRO DASH °'2DH’]
[ MACRO WAITSREAD °’'REPEAT;
[ TERMINALSSTATUS] ;
UNRTIL (A::[TRUEl) ZERO;
{ READSTERMINALI ']

/xkxxxxkxkk%kx MODULE DECLARATIONS X¥(XXRXKXKKERKRKKKKKKRK/
DECLARE 1 BYTE INITIAL (0);

CRLF: PROCEDURE;
/MR ERRERAAKL KRR KRR R R LR LR ERE KRR LR KR KRR KRRKERK KR KKK ERKKK
/% THIS ROUTINE OUTPUTS A CARRIAGE RETURN AND LINE X/
s FEED TO THE TERMINAL. x/
/% CALLED BY: DEBUGSCMD, DISPLAY X/
/EREER KRR KR KKK KKK KKK K KKK KKK KKK LK KKK KK KK KRR KKK KRR

{ WRITESTERMINAL '(CR1’'];

(WRITESTERMINAL '(LF1’1];

END CRLF;

BLANK: PROCEDURE;
/AR RN KRR IR KRR KRR KK KKK KKK KRR KKK KKK KKK/

»* THIS ROUTINE DISPLAYS A SPACE AT THE TERMINAL. */
s* CALLED BY: X,SET,DISPLAY */
7/ RRERKERKKKKRKKK KKK KR KKK KK R LK KKK KK KK EKK KKK KKK KERKKK

A=[SPACE];

[WRITESTERMINAL "A'1];

END BLANK;

CONVERTSWRITE: PROCEDURE;
7 RREEREAK KKK KRR AR KRR RRR KRR KKK KRR KRR KR RK KR KKK LR K KKK

/% CONVERT AND WRITE BYTES TO THE TERMINAL. X/
/% INPUT: DE - ADDRESS OF FIRST BYTE TO BE WRITTEN x/
7k L = WRITE FLAG */
/% @ - ONLY WRITE 1 BYTE, DE=DE+1 X/
Ve 1 = WRITE THIS BYTE AND PREVIOUS, x/
Vi DE=DE-2 x/
/% 2 - WRITE THIS BYTE AND NEXT, DE=DE+2 x/
/% 3 - ONLY WRITE LOWER NIBBLE, DE=DE+1 */
7% OUTPUT: DE - MODIFIED AS DESCRIBED ABOVE x/
/¥ CALLED BY: DEBUGSENTRY, X,SET,DISPLAY X/
/ERKEERKEEEERREL KK KR KKK R KK LR KKK KKK KKK RRKR KKK KKK KKK/
H=0; BC=HL;

DO CASE HL; »%* SET CHARACTER COUNT x*x~/
1=(A=2); 7% DATA TYPE 0 */

1=(A=4) ; Ve 1 */
1=(A=4); /% 2 %/
I=2CA=1); /X 3 %

END; HL=BC;

A=M(DE) ;

C=A;

IF (A=L; A::3) !ZERO THEN
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DO; ~* IF NOT DATA TYPE 3 - USE MSN */

A=C;
A=>D>A; A=>>A; A3X>A; A=DDA;
C=A;
END;
REPEAT;
A=C 8 OFH;
% CONVERT THE CONTENTS OF A x/

s% (ASSUMED IN THE RANGE 0 - 13) x/
7% TO A PRINTABLE HEX CHARACTER *x/
IF (A::10) MINUS THEN
A=A + 30H /% A=A-'0’ *x/
ELSE
A=A - 10, + 41H; /% A=A-10,+’A’ */
STACK=HL; STACK=DE; ]
[WRITESTERMINAL 'A'l; /% WRITE CHARACTER %/ :
DE=STACK; HL=STACK;
IF (A=L; A::1) ZERO THEN
DO; /% DATA TYPE 1 - DECREMENT ADDR IF *x/
/% MSN 8 LSN OUTPUT x/ 3
[=(A=1-1); A=>>A; 4
IF !CY THEN 3
DE=DE-1;

END
ELSE
DO; % DATA TYPES 0,2 OR 3 - INCR ADDR IF xr
/% MSN 8 LSN OUTPUT */
I=(A=1-1); A=>>A;
IF !CY THEN
DE=DE+1;

END;
A=M(DR) ;
IF !'CY THEN
DO; sx IF MSB TO BE WRITTEN, MOVE TO LSB *x/
A=>>A; A=>>A; A=>>A; A=>>A;
END;
C=A;
UNTIL (A=1; A::9) ZERO;
END CONVERTSWRITE:

GETS$PARAM: PROCEDURE;

/ HRKEK KKK ERK KKK KKK KK KL KK KK KKK ERR KK LR K KRR KK KRKKKXRKK
»* THIS ROUTINE READS AND RETURNS A HEX OR DECIMAL  *~
»* PARAMETER IN REGISTER HL. A PARAMETER HAS BEEN *x/
»* ENTERED IF REGISTER A IS ZERO, OTHERWISE REGISTER */
/% A IS NONZERO AND CONTAINS THE NEXT TO LAST CHAR- x/
»* ACTER ENTERED. IF THE LAST CHARACTER ENTERED IS A */

s* CR THEN CY=1, OTHERWISE CY=0. */
s* INPUT: NONE */
7% OUTPUT: CY - INDICATES WHETHER LAST CHAR WAS A CR */
/X 9 - NOT A CR */
7% 1 - CR ENTERED */
/% A - INDICATES VALID PARAMATER ENTRY */
% ® - VALID PARAM ENTERED *x/
/% NON 06 - NEXT TO LAST CHAR ENTERED */
X HL - VALUE OF VALID PARAMETER *
s* CALLED BY: GO,X,FILL,SET,DISPLAY, MOVE, READ, */
% DISK$10 x*/

/RRLERREKRERRRRER KKK K KRR RR R KRR LR R R KRR KL LR RRKKKRKK
[ MACRO NOTSDELIMETER ’'(A::[COMMA]) !'ZERO &
(A::[SPACE]) 'ZERO 8 (A::[(CR]l) 'ZERO ']
DECLARE (VALID$PARAM, HEXSFLAG) BYTE INITIAL (9,0):
VALIDSPARAM=(A=0); /x INITIALIZE FLAGS */
HEXSFLAG=( A=[ TRUE]) ;
{ WAITSREAD] ;
VALIDSPARAM=A;
IF (A::[SLASH]) ZERO \ (A::[DASH]) ZERO THEN
DO; ~x STRIP OFF FIRST POUND SIGN OR MINUS SIGN *~
[ WAITSREAD] ;
END;
IF (A::[{PERIOD]) ZERO THEN
DO; -x SET-UP FOR DECIMAL PARAMETER */
VALIDSPARAM=A;
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HEXSFLAG=(A=[FALSE]) ;
[ WAITSREAD] ;
END;
HL=0;
DO WHILE [ NOTSDELIMETERI:
s% IF (CHAR > 9 AND CHAR < 'A') OR CHAR < '0’ x/
/% OR CHAR > 'F' - CALL ERROR x/
IF (IF (A::[COLON]) PLUS 38 (A::41H) MINUS THEN
CY=1 ELSE CY=0)
CY N\ (A::30F) MINUS \ (A::497H) PLUS THEN
CALL [ ERROR];
/% CONVERT ASCII CHAR TO HEX DIGIT x/
7% IF DECIMAL PROCESSING AND CHAR > 9 - CALL ERROR *x/
A=A-30H; /% A=A-'0’ *x/
IF (A::10) PLUS THEN

DO
IF (C=A; A=HEXSFLAG; A::[FALSEl; A=C) ZERO THEN
CALL [ERROR];
A=A-7;
END;

IF (C=A; A=HEXSFLAG; A::[TRUEl; A=C) ZERO THEN

DO; /% HEX CONVERSION x/
HL=HL+HL,+HL,+HL,+HL; /% HL=HL*16 *x/
A=A\L; L=A;

? END
| ELSE ,
DO; /% DECIMAL CONVERSION x/ i
DE=(HL=HL+HL); % DE=HL*%2 */ i
HL=HL+HL,+HL,+DE; /% HL=HL*8 + HL*%2 */ g
D=0; E=A;
HL=HL+DE;
END;
STACK=HL;
VAL IDSPARAM=(A=9) ;
[ WAITSREAD] ;
HL=STACK;
END; - x DO WHILE %/
IF (A::[CR]l) ZERO THEN |
CY=1 |

ELSE |

CY=0; |

: A=VAL IDSPARAM; :
, END GETS$PARAM;

EOF |

7/ ERRXK RRERRER LR R LR KL KR EERERE KL RN |

/xxx*x**x**** DEBUG PROCESSING PROCEDURES (%KX XXKXKKKXKK/
/R KRR KKK KKK KA R KKK KKK KRR KKK KR KR KKK KR KK KKK KKK/

/xxxxxrxxxrs®x [NTERMODULE LINKAGE MACROS ¥*XXXKEXERKXKK/

: [INT DB1 DB2 M2B IB GB] (DB1:=2BAOH] [DB2:=2EC0H]

i (M2B:=0600H] [ IB:=3800H] [GB:=0000H]

| [MACRO MTS '[HEX GB + 1F06H]’]
{MACRO MOVBUF '[HEX M2B + 41H]"']

| [(MACRO INTSSTACK '(HEX IB + ©03H]'l] i

| [ MACRO SVCSSTACK '[HEX GB + 3C356H]’)

E! [ MACRO SAVS$SSSSTACK '(HEX DBl + 29A4HI']

| [ MACRO SAVSINTSSTACK '[HEX DB1 + 2TCH]’]

| [ MACRO GET$PARAM '(HEX DB2 + OBBHI']

} (MACRO ERROR °'(HEX DB1 + 13H1'1]
[MACRO DEBUGSSTACK '[HEX DBl + 249H]']

! ( INT DEBUGSSTK] [ DEBUGSSTK:=2DE9H] |

i [MACRO TRAPSLOC '[HEX DB1 + 2C2H]'] |
[ MACRO BLANK ’'(HEX DB2 + 15H]']
[ MACRO CONVERTSWRITE '[{HEX DB2 + 21H]"']
[ MACRO CRLF ‘[HEX DB2 + 03H]']

| { MACRO SAVE °‘(HEX GB + 1F03H] "]
{ MACRO SAVSSAVE '[HEX DB1 + ODH]']
[MACRO LOCK '(HEX GB + 3C54H]’]

a1 i
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ZxxRRERRAREXX%X GENERAL PURPOSE MACROS #XXXKKERXKKKKKKKKK/

[ INT TOP USERSTOP ITOP STOPI

[TOP:=%1]1 (USERS8TOP:=341 [ITOP:=30] [STOP:=401

[ MACRO READSTERMINAL °'C=9; CALL [(MTS]']

[MACRO WRITESTERMINAL LTR 'C=10; E={LTR]l; CALL (MTS]’1]
[(MACRO TRUE °'OFFH']

[MACRO FALSE '00H’]

[MACRO CR 'ODH’']

rxkkkRRxKkKkRk%x%k% MODULE DECLARATIONS XKKKEKRKXKKKEKKKKKKENKRNK/
DECLARE (SAVCY,1,J,EXIT,HFLAG) BYTE INITIAL (0,0,0,6,0);
DECLARE SAVHL DATA (90,0);
DECLARE SAVDE DATA (0,0);

GO: PROCEDURE;

s KRRREK * RKKK FRRERRRRRERRLELELRERRKRKERKKK
»s% THIS ROUTINE PROCESSES THE G COMMAND AND IS THE */
s% EXIT POINT FROM THE DEBUGGER. *x/
s% CALLED BY: DEBUGSCMD, HI */

ZRERKRERR KR EEER LR KRR ERRERERR R ALK LR KRR RK KRR K KRR REEERR K/

SAVCY=(A=0); [=(A=0);
REPEAT;
CALL [GETSPARAM];
D=A; /% SAVE ACCUMULATER */
IF CY THEN SAVCY=(A=1);
IF (A=I; A::0) ZERO THEN
DO; /% RETURN WITH FIRST PARAM %/
IF (A=D; A::0) ZERO THEN
DO; % STORE START POINT */
DE=HL; H=9; L=(HEX TOP-11;
BC=[ DEBUGSSTACK] ; HL=HL+BC;
M(HL)=(A=D); HL=HL-1;
M(HL) =(A=E) ;
END;
END
ELSE
IF (A=I; A::1) ZERO \ (A=1; A::4) ZERO THEN
% BREAK POINTS HAVE BEEN SPECIFIED *-
RO;
==DE; ~* DE NOW CONTAINS BREAK PT. TO STORE */
HL=[ TRAPSLOC] ;
B=0; C=(A=1);
/% STORE LO BYTE OF BK PT */
HL=HL+BC; M(HL)=(A=E);
% STORE HI BYTE OF BK PT %/
HL=HL+1; M(HL)=(A=D);
/% STORE OP CODE x/
HL=HL-1,-1; M(HL)=(A=M(DE));
M(DE)=(A=0D7VH) ;
I=(A=1+2); % ADJUST INDEX */
ERD
ELSE
IF (A=D; A::9) 'ZERO THEN CALL ([ ERRORI];

I=(A=1+1); /% ADJUST INDEX %/
UNTIL (A=SAVCY; A::1) ZERO:

/R R HR KRR KRR KRR KRR KKK R KRR KR KRR KKK KKK/
s* THE FLAG BYTE OF THE PSW IS UPDATED WITH CHANGES */
/% WHICH MAY HAVE BEEN MADE WHILE IN THE DEBUGGER */
s* FLAG VALUES ARE STORED INTO THE BC AND DE REGIS- *x/
/* TER PAIRS. THE PSW FLAG BYTE IS STORED IN THE */
s* H REGISTER PRIOR TO UPDATING ITS VALUES */
JHEEKE KK KKER KKK KK KKK KKK KKK KK KKK KK KKK LK KKK KKK KKK

DISABLE;
7% RESTORE SYSTEM STATUS */
BC=[HEX ITOP}; -% # OF BYTES TO MOVE *x/




DE=[ SAVS INTSSTACK] ; /* START ADDR *~/
HL=( INTSSTACK]; ~* DEST ADDR */

CALL [MOVBUF];

BC=[HEX STOPI;

DE= [ SAVSSSS8STACK] ;

HL= [ SVC$STACK] ;

CALL [MOVBUF];

HL=[SAVE]; DE=[SAVSSAVE];
M(HL)=(A=M(DE)); HL=HL+1; DE=DE+1;
M(HL)=(A=M(DE)); HL=HL+1; DE=DE+1;

‘ % STK PTR SAVED IN SVC CALL RESTORED */
3 M(HL) =(A=M(DE)) ;
4

/% RESET LOCK BYTE */
HL=[{LOCK]; M(HL)=(A=M(HL) 8 OFEH ;
/% ADJUST STACK POINTER */
SP=[HEX DEBUGSSTK + USERSTOPI;
. BC=STACK; DE=STACK; HL=STACK:
{ A=>>C: A=<H; H=A: % LOAD SIGN BIT */
| A=>>B; A=<H; /% LOAD ZERO BIT */
A=<<A; H=A; ,* ADJUST UNUSED BIT %/
A=>>E; A=<H; % LOAD AC BIT */
A=<<A; H=A; ~% ADJUST UNUSED BIT %/
A=>>D; A=<H; % LOAD PARITY BIT %/
A=<<A; H=A; ~* ADJUST UNUSED BIT */
A=>>L; A=<H; B=A; % LOAD CARRY BIT, STORE UPDATED %~/
/% FLAG BYTE OF PSW IN E. */

BUBEE LR RO

STACK=BC; SP=SP+1;
1 % POP MACHINE STATE AND OLD SP AND PC */

PSW=STACK;

BC=STACK; DE=STACK; HL=DE;

SAVDE=HL; HL=STACK; SAVHL=HL;

HL=STACK:; DE=STACK; /% GET SP AND PC *~/
SP=HL; STACK=DE;

i* HL=SAVDE; DE=HL; HL=SAVHL;

! STACK=PSW;

2 IF (A=HFLAG; A::[FALSEl) ZERO THEN /% HFLAG NOT SET */
: ENABLE;

HFLAG=(A=[FALSE]) ;
PSW=STACK; RETURN; -*%POP PC OFF STACK *~
END GO;

SET8UP: PROCEDURE;
/XA AR M KRR K 3 R R0 KSR RS K S K KK R K KK KSR K R KK IR KRR R R KR KR KR KK/
/% ROUTINE TO LOAD REGISTER DE WITH ADDRESS OF BYTE x/
/% OR BYTES TO BE DISPLAYED AND REGISTER L TO TYPE OF */
/% DISPLAY. *x/
/% CALLED BY: X */
7 RN KKK A KK AR KKK AR K KKK KR KRR KK KKK KRR KKK/

BC=BC+1; E=(A=M(BC));

BC=BC+1; D=(A=M(BC));

BC=BC+1; L=(A=M(BC));

BC=BC+1; /% POSITION POINTER TO NEXT ENTRY */

END SETSUP;

X: PROCEDURE;
1 /KRR ERKK KKK KKK KKK KKK KKK KRR KKK KK KKK KKK KKK RKRKK S

»* THIS ROUTINE IS USED TO EXAMINE AND OPTIONALLY ’/
/% MODIFY REGISTERS. */
»* CALLED BY: DEBUGSCMD */

: /KKK KRR KRR KK R KKK KKK KKK KRR KKK KRR KRR KKK RKKEXKRKK
i »* REGISTER POINTER TABLE - POINTS TO LOCATION IN x/
f 7% DEBUGSSTACK FOR REGISTER CONTENTS. FIRST ENTRY */

: 7% IS ASCII CODE CODE FOR REG ID, SECOND ENTRY IS %/

7% DEBUGSSTACK ADDRESS AND THIRD ENTRY IS REG X/
: /% TYPE - 3 FOR NIBBLE, 9 FOR BYTE AND 1 FOR TWO *x/
| /% BYTES. N/ 4

DECLARE REGSFNTR(44) BYTE INITIAL
7% C */(43H, [ HEX DEBUGSSTK+TOP-131,3,
/% E %/ 45H, [ HEX DEBUGSSTK+TOP-141,3,
7% 1 %/ 49H, [ HEX DEBUGSSTK+TOP-1531],3,
/% Z %/ 3AH,[(HEX DEBUGSSTK+TOP-161,3,
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R

SR

*/ 4DH, ( HEX DEBUG$STK+TOP-171,3,
*/ 41H, (HEX DEBUGSSTK+TOP-111,0,
*/ 42H, [ HEX DEBUGSSTK+TOP-91,1,
44H, [ HEX DEBUGSSTK+TOP-71,1,
*/ 48H, [ HEX DEBUGSSTK+TOP-51],1,
*s 33H, ( HEX DEBUGSSTK+TOP-31,1,
*/ 30H, (HEX DEBUGSSTK+TOP-11,1);

\

*
TOmMowWE R
*

N\

[ READSTERMINAL]; % CHECK FOR CR */
IF (A::({CR1) ZERO THEN
DO; /% CR ENTERED - DISPLAY ALL REGISTERS x/
BC=.REGSPNTR(O) ;
STACK=BC;
I=(A=3) $ |
REPEAT; % DISPLAY FLAG BITS */ i
BC=STACK; |
A=M(BOC) ;
STACK=BC; i
[ WRITESTERMINAL °A’'];
BC=STACK;
CALL SETSUP;
STACK=BC;
CALL [ECONVERTSWRITEI];
UNTIL (I=(A=I-1); A::9) ZERO;
I1=(A=6);
REPEAT; /* DISPLAY REGISTER VALUES x*/
CALL [ BLANKI;
BC=STACK;
A=M(BQC) ;
STACK=BC;
[WRITESTERMINAL 'A'l;
A='='; [WRITESTERMINAL °*A’];
BC=STACK;
CALL SETSUP;
STACK=BC;
CALL [(CONVERTSWRITE];
UNTIL (I=C(A=1-1);: A::9) ZERO;
BC=STACK;
END /% DISPLAY ALL REGISTERS */
ELSE 8
DO; *x REGISTER MODIFICATION *x/
E=4;
EXIT=(A=[FALSE1);
DO BC=.REGSPNTR(Q) BY BC=BC+1,+1,+1,+1
WHILE (A=EXIT; A::(FALSE]) ZERO 3
(HL=.REG8PNTR(43) ; A=L-C; A=H--B) PLUS;
IF (A=M(BC); A::E) ZERO THEN
DO; -x REGISTER MATCH */
STACK=BC;
[WRITESTERMINAL 'A’];
='='; [WRITESTERMINAL 'A’J];
BC=STACK; STACK=BC;
CALL SETS$UP;
CALL [ CONVERTSWRITE];
CALL [ BLANKI;
CALL [GETSPARAMI;
IF !CY THEN
CALL [ERROR]; /% NO CR ENTERED */
BC=STACK;
IF (A::0) ZERO THEN
DO; /% STORE REG VALUE x/
STACK=HL;
CALL SETSUP;
BC=STACK; -* RESTORE NEW VALUE */
[F (A=L; A::1) ZERO THEN
DO

"M(DE) = (A=B) ;
DE=DE~1;

M(DE) = (4=C) ; ]
END;
EXIT= (A= [ TRUE]) :
END; ~* REGISTER MATCH */
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END; /% DO WHILE */
IF (A=EXIT; A::[FALSE]) ZERO THEN
CALL [ERROR]; /x NO REGISTER MATCH FOUND *x/
END; -/* REGISTER MODIFICATION */
| END X;

FILL: PROCEDURE;
/7 3 3 3K 3 3 3 3 2 3 30 3 20 0 S O 2 3 3 0 KK 3K 3K K K K K K K K RIK K R K R K K KRR KR kS
s% THIS ROUTINE IS USED TO SET A MEMORY BLOCK TO A */
s% SPECIFIED VALUE. THE ROUTINE INPUTS THE THREE %/
s* REQUIRED PARAMETERS: START ADDRESS, FINAL ADD-  */
/% RESS, AND BYTE CONSTANT. THE CONSTANT IS THEN */
s* PLACED IN THE START ADDRESS THRU THE FINAL ADD- */
7% RESS. */
/% CALLED BY: DEBUGSCMD */
Ve T 133323322222 TLLLLIEPILLL LRI ILILL LS L2t L g
CALL [GETSPARAMI; /x INPUT START ADDRESS */
IF CY \ (A::0) 'ZERO THEN
CALL [ ERRORI ;
STACK=HL;
CALL [GETSPARAMI; ~* INPUT FINAL ADDRESS %/
IF CY \ (A::9) !ZERO THEN
CALL (ERRORI;
STACK=HL; z
CALL [ GET$PARAM]; -* INPUT BYTE CONSTANT */
IF !1CY \ (A::0) !'ZERO THEN
CALL C[ERRORI];
D=L; HL=STACK; BC=STACK;
s% HL=FINAL ADDR, BC=START ADDR x*/
IF (A=L-C; A=H-~B) MINUS THEN
CALL [ERROR]; /% FINAL ADDR < START ADDR */
REPEAT; /% PERFORM FILL x/
A=D;
M(BC)=4;
BC=BC+1; D=A;
s* FINAL ADDR < START ADDR */
UNTIL (A=L-C; A~H--B) MINUS;
END FILL; 3

SET: PROCEDURE;
7 AR KRR KRR KRR KRR KK KRR KK AR KR ERR KRR KRR RERRREERRKRS

»* ROUTINE WHICH ALLOWS MEMORY LOCATIONS TO BE SET */

/% AND OPTIONALLY ALTERED. THE ROUTINE INPUTS ONE */
»* REQUIRED PARAMETER WHICH IS THE ADDRESS AT WHICH */
/% MEMORY EXAMINATION IS TO BEGIN. */
»* CALLED BY: DEBUG®CMD */

/RBEREE R KL RER R KKK LK LK R KRR KEE KKK KRR KRR KRR ERKKKKKKEK KK/
DECLARE SETSLOC(2) BYTE INITIAL (0,0); :
EXIT=( A= (FALSE]) ; ;
CALL [GETSPARAM]; ~* GET SET LOCATION %/ j
IF !CY \ (A::0) !ZERO THEN ‘

CALL [ERROR]; ~* ERROR IF NO SET LOCATION ENTERED */

SETSLOC=HL:; ,* SAVE SET LOCATION %/
DO WHILE (A=EXIT; A::(FALSE]) ZERO:

/% WRITE OUT ADDRESS FOLLOWED BY CONTENTS */

DE=.SETSLOC(1); L=1; CALL [ CONVERTSWRITEI;

CALL [BLANKI :

HL=SETSLOC; DE=HL; L=0; CALL [CONVERTSWRITEI;

CALL [BLANKI ;

/% PROCESS INPUT */

CALL [GETSPARAMI :

IF 'CY THEN ~* NO CR ENTERED - ERROR *x~/

CALL [ ERROR] ;
IF (A::0) ZERO THEN
DO; /% VALUE ENTERED - SAVE IT */
1 DE=HL;
H HL=SETSLOC;
M(HL)=E; SET$LOC=(HL=SETSLOC+1);
END
ELSE
DO; /% SLASH, CR OR MINUS ENTERED */
IF (A::2FH) ZERO THEN ~* SLASH ENTERED - EXIT %/
. EXIT=(A=[ TRUE])
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ELSE

DO; % DECR SET LOC IF MINUS x/

7% ELSE INCR SET LOC *x/
IF (A::2DH) ZERO THEN

SETSLOC= ( HL=SET$LO0C-1)
E
SETSLOC= (HL=SETSLOC+1) ;

END;

END;
END; /% DO WHILE */

END SET;

DISPLAY: PROCEDURE;
ZHRRKERXKKKKKK KKK KKK KKK KKK KKK KKKK KK KEKKKRKK KRR KKK KKK KK/

7

THIS ROUTINE DISPLAYS 4 LINES OF MEMORY IN HEXA- x/
DECIMAL AND ASCII FORMATS. EACH LINE DISPLAYS 16 *x/
BYTES OF DATA. MEMORY IS DISPLAYED FROM THE */
CURRENT DISPLAY LINE. THE DISPLAY LINE IS AUTO- */
MATICALLY UPDATED BY THE PROCEDURE AS MEMORY IS *x/
DISPLAYED OR MAY BE SET BY THE COMMAND DS WHERE */
S IS THE NEW DISPLAY LINE. *x/
CALLED BY: DEBUGSCMD */

/RRERE KRR KRR LR KL K KRR KRR KRR R KR L KK KR KKK KRR KK KKK KRR RRK/

DECLARE DISPLAYSLINE(2) BYTE INITIAL (00H, 40H) ;
CALL [ GETSPARAMI ;
IF !CY THEN /% CR WAS NOT ENTERED AS DELIMETER x/
CALL [ERRORI];
IF (A::0) ZERO THEN - x SET NEW DISPLAY LINE *x/
DISPLAYSLINE=HL;
I=(A=4); % SET LINE COUNTER *x/
REPEAT; /% DISPLAY LINE x/
HL=.DISPLAYSLINE(1);
DE=HL; L=1;
CALL [CONVERTSWRITEl; - *x WRITE ADDRESS x/
CALL [BLANK]; CALL [BLANK];
HL=DISPLAYSLINE;
DE=HL; L=2;
J=(A=8);
REPEAT; /% WRITE OUT HEX DATA */
CALL [CONVERTSWRITEI];
STACK=HL; STACK=DE;
CALL [ BLANK];
DE=STACK; HL=STACK;
UNTIL (J=(A=J-1); A::0) ZERO;
CALL [(BLANK]:
HL=DISPLAYSLINE;
J=(A=16);
REPEAT; /% WRITE OUT ASCI1 DATA *x/
A=M(HL) ,87FH;
/% PRINT A PERIOD FOR CHARS > SPACE OR RUBOUT */
IF (A::20H) MINUS \ (A::7FH) ZERO THEN
A=, "
STACK=HL;
[ WRITESTERMINAL °’A’1;
HL=STACK, +1;
UNTIL (J=(A=J-1); A::90) ZERO;
CALL (CRLFI1;
HL=DISPLAYSLINE,+(DE=16) ;
DISPLAYSLINE=HL;
UNTIL (I=(A=I-1); A::0) ZERO;
END DISPLAY;

MOVE: PROCEDURE;
/ RRKERK KKK KKK KKK KKK K KKK KK KKK KKK KKK KK KKK RRK KKK KR RKKK

7k
/X
e
/R
/R
7k

THIS ROUTINE MOVES A SPECIFIED NUMBER OF BYTES FROMX/
ONE SECTION OF MEMORY SPECITFIED BY THE USER TO AN- *x/
OTHER SECTION. GETSPARAM IS CALLED TO DETERMINE */
THE START AND DESTINATION ADDRESSES AS WELL AS THE */
NUMBER OF BYTES TO BE MOVED. */
CALLED BY: DEBUGSCMD. x/

// F K O K K S KK KKK KK S KK K K K KR KR KKK KKK K KR KK/
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I=(A=0); SAVCY=A;

REPEAT;
CALL (GETSPARAM) ;
IF CY THEN SAVCY=(A=1);
IF (A=1; A::0) ZERO THEN
STACK=HL -/* SAVE START ADDRESS */
ELSE
IF (A=1; A::1) ZERO THEN
STACK=HL /% SAVE DESTINATION ADDRESS */
ELSE
IF (A=I; A::2) ZERO THEN

DO;
B=H; C=L; % BC GETS # OF BYTES TO BE MOVED x/
HL=STACK; -* HL GETS DESTINATION ADDRESS */
DE=STACK; -*x DE GETS START ADDRESS x~
REPEAT;
M(HL)=(A=M(DE)) ;
HL=HL+1; DE=DE+1;
UNTIL (BC=BC-1; A=0; A::C) ZERO 8 (A::B) ZERO;
END;
I=(A=I+1);

UNTIL (A=SAVCY: A::1) ZERO;
IF (A=1; A::3) 'ZERO THEN CALL [ERRORI];
END MOVE;

HI: PROCEDURE;
/% THE H ROUTINE SETS A FLAG CALLED HFLAG WHICH %/
7% CAUSES AN EXIT FROM THE GO ROUTINE WITH IN- */
/% TERRUPTS DISABLED. THIS PROCEDURE IS NECES- *x/
% SARY FOR THE DEBUGGING OF CRITICAL SECTIONS */
/% OF CODE; THAT IS PORTIONS IN WHICH THE INTER- *x/
»* RUPT HANDLER HAS BEEN DISABLED. */
/% CALLED BY: DEBUGSCMD x/
/RREERRRKERE LKL RRRELRREREKERRKRERR LK CE R LR RKKREK

HFLAG=(A=({ TRUE1) ;

CALL GO;

END HI;

EOF

/ REEKEKRKKXEERERKKERK LK KKK ERKE KRR KK KKK ERRK KKK KKRRKR/
sxxxxx*xx DEBUG PROCESSING PROCEDURES - DISK [/0 X¥xx*x*xx/
/REKERKKKEKRRKEREEKEERKKKLKEKKLKKEREKKRKKKKRKKKKRKKRKKK/

7rxxxxxxxkkkxexx [INTERMODULE LINKAGE MACROS XXXXXKKKKXX/

[ INT DB1 DB2 M2B GBI

[M2B:=0600H] (DB1:=2BA0H] [DB2:=2EC0H] (GB:=0]
[ MACRO MTS ' 1F06H’]

{ MACRO ERROR ’'[HEX DB1 + 13H]"']

[ MACRO GETS$PARAM '[HEX DB2 + OBBHI']

{ MACRO DMTSFLAG ‘'(HEX GB + 3EBDHI ']

[ MACRO DMTSBOE '[HEX GB + 3EDDHI ']

[ MACRO DMTSEOE '[HEX GB + 3F1DH}']

[ MACRO MDBUF '(HEX GB + 3C7EH]"]

[ MACRO MDBUFSMAX '[HEX GB + 3CTEH + 3121°']
[ MACRO MINISDISK '(HEX M2B + 34HI1’]

Vet 20 KKK GENERAL PURPOSE MACROS X:RXRRKKFERXKRKKR/
[{ MACRO WRITESTERMINAL LTR 'C=10; E=[{LTR]; CALL [(MTS1']

{ MACRO SUBSHLSDE °'L=(A=L-E); H=(A=H--D)']

[ MACRO TRUE 'OFFH’]

[MACRO FALSE '00H’]

7xxrkrrxxxxkkx)kxt MODULE DECLARATIONS #XXXERKERKKLRKREXKK/

DECLARE CHARSPNTR(2) BYTE INITIAL (0,0):
DECLARE REC®PNTR(2) BYTE INITIAL (0,90);
DECLARE CSSECTOR(2) BYTE INITIAL (0,0);
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DECLARE RECSLEN BYTE INITIAL (9);
DECLARE BOE(2) BYTE INITIAL (0,0);
DECLARE EOE(2) BYTE INITIAL (90,90);
DECLARE EXIT BYTE INITIAL (0);

INIT: PROCEDURE;
ZRERRREREKERERRRRRKKK KRR KRR LR RKKRKRRKRK KKK RRRKKKRKKRRKRKS

s%¥ ROUTINE WHICH VERIFIES THAT DISK EXISTS AND SETS */

/% BOE AND EOE OF DISK INTO BOE AND EOE VARIABLES. */
s% INPUT: L - DISK NUMBER */
»% OUTPUT: BOE AND EOE VARIABLES SET x/
s% CALLED® BY: READ L 4
/* > 3 3 !* MEBEREREBEEBREKEEEKREE R b+ + + 4

/7

IF (A=L; A::32) PLUS THEN /% INVALID DISK NUMBER *x/
CALL [ERRORI];

H=0; C=L;

DE=( DMTSFLAG]; HL=HL+DE;

IF (A=>M(HL)) !'CY THEN % DISK DOESN'T EXIST */
CALL CERRORI;

[ /% COMPUTE BOE AND EOE */

1 H=0; L=(GC=(A=<<0Q));

4 DE=([ DMTSBOE]; HL=HL+DE;

i’ BOE(9)=(A=M(HL)); HL=HL+1; BOE(1)=(A=M(HL));

H=0; L=C;

DE=( DMTSEOE]; HL=HL+DE;

! EOE(@)=(A=M(HL)); HL=HL+1; EOE(1)=(A=M(HL));

i END INIT;

| CHECKSRDSPNTR: PROCEDURE;
' /RRERRRRERRRKKK KR ERK L RKKRRR KK KRR KRR ERKRRE KRR KLERRKK 1
% ROUTINE TO CHECK THE CHARACTER POINTER. IF CHARS  x/

l »* PNTR EXCEEDS THE BUFFER LENGTH, THE NEXT SECTOR IS *~

| s% READ INTO MEMORY AND POINTERS ARE UPDATED. x/ ,
{ s% CALLED BY: GNC */

i /RRRRELREEERERERERERRLERRRERE LR LR RRRREERERKK KRR KR RRRRKRRR

| STACK=HL; STACK=BC;

HL=CHARSPNTR;: DE=[ MDBUF$MAXI] ;
IF ({SUBSHLSDEl) PLUS THEN - * CHARSPNTR >=MDBUF$MAX */
DO;
HL=EOE; DE=HL;
/% COMPUTE CSSECTOR - EOE AND TEST >0 */
HL=CSSECTOR,-1;
IF ([ SUBSHLSDE]l) PLUS THEN
DO; /% NO MORE DISK SPACE x/
A='S'; [WRITESTERMINAL °*A'l;
A='P’; [WRITESTERMINAL °"A’'l;
CALL [ERROR];
END;
/% READ DISK BUFFER *x~/
BC=(HL=CS$SECTOR) ;
DE=(MDBUFl; L=1; - READ */
CALL [MINISDISK];
IF (A::(TRUEl1) ZERO THEN ~* DISK ERROR */
CALL CERRORI];
CSSECTOR=( HL=CS$SECTOR, +1) ;
'; /% COMPUTE RECSLEN=RECSLEN~(CHARSPNTR - RECS$PNTR) */
HL=RECSPNTR; DE=HL;
| HL=CHARSPNTR;
; [ SUBSHLS$DE]; DE=HL;
! H=0: L=(A=RECSLEN):
[ SUBSHLS®DE] ; RECSLEN=(A=L);
/% RESET REC AND CHAR POINTERS *x/
| HL=CHARSPNTR; DE=9512;
i [SUBSHLSDE]: CHARSPNTR=HL;
' RECSPNTR=HL;
END;
BC=STACK; HL=STACK;
END CHECKS$RD$PNTR;

i

F GNG: PROCEDURE;

‘ /******************************************************/
| 7% ROUTINE TO RETURN NEXT CHARACTER. THIS ROUTINE X/
% 7% ELIMINATES SYCOR INFORMATION FROM THE RECORD AND  x/
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/% CONVERTS CHARACTER TO HEX IF VALID VALUE. THE x/
~* FORMAT OF THE SYCOR FILE FOLLOWS: */
/% ABCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCBA */
<% WHERE A IS 00H IF THE RECORD IS ACTIVE OR 80H IF */
»% THE RECORD HAS BEEN DELETED. B CORRESPONDS TO THE x/

/% NUMBER OF C'S (OR BYTES) IN THE RECORD. *x/
IR x/
7% OUTPUT: IF HEX CHAR READ x/
7% CY=0, A=HEX VALUE */
/¥ IF NOT A HEX CHAR */
Ix CY=1, A=ASCII CHAR x/
/% CALLED BY: READ,GNB x/

/REERRERKKKRKEKRKKRKKKKKERKKKKRLRKEKKRRRELRKELRKKKRE KRR/
STACK=BC; STACK=DE; STACK=HL;
CALL CHECKSRDSPNTR; /x INSURE CHARACTER IN MEMORY x/
B=0; C=(A=RECSLEN) ;
HL=RECSPNTR; DE=HL; HL=CHARSPNTR;
/% IF CHARSPNTR - RECSPNTR = RECSLEN x/
/X THEN PROCESS NEW SYCOR RECORD */
IF ([SUSSHLSDEl; A=H; A::B) ZERO 8 (A=L; A::C) ZERO THEN
DO; % PROCESS NEW SYCOR RECORD x/
EXIT=(A=[FALSE]);
REPEAT;
HL=CHARSPNTR;
B=M(HL); /% SYCOR RECORD EXISTENCE FLAG */
CHARSPNTR=(HL=HL+1) ;
CALL CHECK$RD$PNTR;
RECSLEN=(A=M(HL) ,+1,+1);
CHARSPNTR=(HL=HL+1) ;
CALL CHECKS$RD$PNTR;
IF (A=<B) CY THEN
DO; % SYCOR RECORD DELETED *~/
B=0; C=(A=RECSLEN) ;
7% CHARSPNTR=CHARSPNTR+RECSLEN */
CHARSPNTR= ( HL=HL+BC) ;
CALL CHECKSRD$PNTR;
END
ELSE
EXIT=(A={TRUEl); /% SYCOR RECORD VALID */
UNTIL (A=EXIT; A::({TRUE}) ZERO;
RECSPNTR=HL; /% RECSPNTR=CHARSPNTR %/
END; ~* PROCESS NEW SYCOR RECORD x/
HL=CHARSPNTR; A=M(HL);
~% IF (CHAR > '9° AND CHAR < 'A’) OR %/
»~*% CHAR < '9°' OR CHAR > 'F’ */
IF (IF (A::3AH) PLUS & (A::41H) MINUS THEN
CY=1 ELSE CY=90)
CY N\ (A::30H) MINUS \ (A::47H) PLUS THEN
CY=1 ~% NOT A HEX CHAR */

ELSE
DO; /% HEX CHAR - CONVERT x/
A= A-30H;
IF (A::10) PLUS THEN
A=A-7;
CY=0;
END;

CHARSPNTR=( HL=CHARSPNTR, +1) ;
HL=STACK; DE=STACK; BC=STACK;
END GNC;

GNB: PROCEDURE;

7 RRERR AR KRR LR AR R KKK R R KKK KRR KR KRR RARRREKKKRKKNKK
7% THE GET NEXT BYTE ROUTINE READS TWO CHARACTERS AND x/
7% FORMS A BYTE. THE CHECKSUM IS ALSO UPDATED IN THIS =/

7% ROUTINE. X/

/% INPUT: B - CHECKSUM x/

7% OUTPUT: A - BYTE VALUE */

/% B - UPDATED CHECKSUM X/

»% CALLED BY: READ x/

/REEELRKKE LKL L KKK KK LR KKK KKK KR ERKKER KK KKK RLK LR RKKE KKK,
STACK=DE;

CALL GNC: A=<<A; A=<<A; A=<<A; D=(A=<<A):
CALL GNC: D=(A=A+D);
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B=(A=B+D); /x UPDATE CHECKSUM x/
A=D;

DE=STACK;

END GNB;

READ: PROCEDURE;
ZREREEERKRE XKL LREERERKEERRER KK KKK ERRRRRKREERLRE R ERRERKS

»% THIS ROUTINE READS DATA FROM A SYCOR FILE ON THE x/

s* MINI-DISK IN INTEL HEX FORMAT AND LOADS MEMORY. */
% ONE REQUIRED PARAMETER IN INPUT. THIS PARAMETER x/
s% CORRESPONDS TO THE <N> IN THE SYCOR FILENAME x/
7% .DISK<N>. x/
s% CALLED BY: DEBUGSCMD *x/

7 RRERRRRERERRRK KRR KRR KR RRERERERKK KRR KRR RE KRR ERERERKRKE
DECLARE (START,DONE) LABEL;
CALL ([ GETSPARAMI;
IF !'CY \ (A::0) !ZERO THEN
CALL (ERROR]; /x INPUT ERROR */
CALL INIT; % CHECK FOR DISK VALIDITY %/
s% INITIALIZE VARIABLES x/
CS$SECTOR=(HL=BOE); -* SET CURRENT SECTOR NUMBER */
CHARSPNTR=( HL={ MDBUF$MAX]) ; RECS8PNTR=HL;
RECSLEN=(A=0) ;
START:
/% SCAN TO SEMI-COLON x~/
DO WHILE (CALL GNC) 'CY 8 (A::3AH) 'ZERO;
END;
B=0; /% CLEAR CHECKSUM *x/
/% GET RECORD LENGTH %/
CALL GNB; C=A;
IF (A::0) ZERO THEN

GOTO DONE; ~* 0 LENGTH RECORD - NORMAL TERMINATION *x/

/% GET LOAD ADDRESS x/
CALL GNB; H=A; CALL GNB; L=A;
7% STRIP OFF RECORD TYPE *x/
CALL GNB;
REPEAT; /% FILL DATA LOCATIORS *x/
CALL GNB;
MC(HL) =A;
UNTIL (HL=HL+1; C=(A=C-1); A::0) ZERO;
IF (CALL GNB; A=B; A::0) !'ZERO THEN
DO;: - * CHECKSUM ERROR x/
A=°'C'; [WRITESTERMINAL 'A']l;
='S’; [WRITESTERMINAL 'A’];

CALL [ERRORI];

END;
/X ADJUST'CHABSPNTR TO POINT TO START OF *x/
7* NEXT SYCOR RECORD */

H=0; L=(A=RECSLEN); DE=HL;
CHARSPNTR= ( HL=RECSPNTR, +DE) ;
GOTO START;

DONE:
END READ;

DISK810: PROCEDURE;

RAKK MR KRR EE KKK /7

p *
»%¥ THIS ROUTINE UTILIZES CALLS TO THE MINISDISK *x/
7* PROCEDURE TO READ OR WRITE SPECIFIED NUMBERS */
7% OF SECTORS BETWEEN DISK AND MEMORY. THE DMA */
»* ADDRESS IS SPECIFIED IN THE COMMAND. */
»* CALLED BY: DEBUGSCMD */

/KEEKKKEKEXKEKKKK KKK ERRREKK KKK K LRKE KRR KRR KRR K S
DECLARE ( INPUT, OUTPUT, START1) LABEL;
DECLARE (DISK$OP, N8SEC) BYTE INITIAL (90,0);
INPUT:

DISK$OP=(A=1) ;
GOTO STARTI1;
OUTPUT:
DISK80P=(A=2) ;
START1:
CALL [GET$PARAM] ;
[F CY \ (A::0) 'ZERO THEN CALL (ERRORI;
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STACK=HL; /* SAVE THE STARTING SECTOR # %/
CALL [ GET®PARAM) ;
IF CY \ (A::9) !ZERO THEN CALL [ERROR];
STACK=HL; -* STACK START ADDRESS x/
CALL [GETSPARAMI;
IF !CY \ (A::@) !ZERO THEN CALL [ERROR];
7% SET # OF SECTORS - SET UP FOR CALL TO MINIDISK %/
N8SEC=(A=L); L=(A=DISKSOP);
DE=STACK; BC=STACK;
REPEAT;
CALL [(MINISDISK];
IF (A::0) '!'ZERO THEN CALL [ ERROR];
DE=(HL=200H+DE); BC=BC+1; L=(A=DISKSOP) ;
N8SEC=(A=N8SEC,-1); /% READJUST COUNTERS x/
UNTIL (A::0) ZERO;
END DISKSIO;
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ZRERBER R R KRR RRRK KK * * KK xx/

s®* % ¥ % x MIS COMMAND PROCESSOR (MCP) x X X x/
ZRRRKREKEKRKKEKRRK KKK ERERKKEK KK KREKKKKEKEKKRKRK KKK KRKRK KKK/

19FAH:
MCP: PROCEDURE;

[ RRERERREEREEKR KRR R KRR ERRRERKR R LR R KREKR KK RRERRREK R KRR KRN *
i ,% MCP 1S AN INDEPENDENT MODULE OF THE MICROCOMPUTER

| TIMESHARED SYSTEM (MTS) DEVELOPED FOR THE NPS

1 MICROCOMPUTER LABORATORY SYCOR 440 SYSTEM.

4 THIS MODULE IS CALLED BY THE MTS MONITOR TO 1
? PROCESS ANY SYSTEM COMMANDS ENTERED THROUGH THE ‘
h TERMINAL INTERFACE BY THE USER. MTS COMMANDS ARE
| VALIDATED BY MCP AND THEN SENT TO MTS SERVICE

| CALL CONTROL MODULE FOR FURTHER PROCESSING.

# MCP IS WRITTEN IN PLM FOR TWO REASONS:

< (1) TO UTILITZE A HIGH-LEVEL LANGUAGE TO

| FACILITATE THE DESIGN AND DEBUGGING TASK
! DURING THE DEVELOPMENT OF MCP.

(2) TO PROVIDE A PLM PROGRAM WHICH ILLUSTRATES
THE FUNCTION CALL REQUIREMENTS
FOR ANY USER PROGRAM TO INTERFACE WITH MTS.

THERE ARE TWO PRIMARY DIFFERENCES BETWEEN THE MCP
INTERFACE WITH MTS AND A USER PROGRAM/MTS INTERFACE.
(1) ONE IS THE ENTRY PORT. THE MTS INTERFACE PORT

FOR USER PROGRAMS IS 2000H. THE ENTRY PORT
FOR MCP IS 1F0OH.

3 (2) THE OTHER DIFFERENCE IS THAT USER PROGRAMS

| DO NOT HAVE TO BE CONCERNED WITH SAVING

AND RESTORING THE MTS MONITOR STACKPTR.

| MCP WILL PROCESS THE FOLLOWING SYSTEM COMMANDS
f ENTERED AT THE TERMINAL BY THE USER:

COMMAND PARAMETERS
LOGIN <DISK NUMBER> /<KEY>
QuIT NONE

ATTACH <DRIVE LETTER> <DISK NUMBER> /<KEY>
PROTECT <DISK NUMBER> ~/<KEY>

RESTRICT <DISK NUMBER> /<KEY>

UNPROTECT <DISK NUMBER> /<KEY>

SIZE {MEMORY SIZE>

<DRIVE LETTER>- DESIGNATES A VIRTUAL FLOPPY DISK
DRIVE TO BE ONE OF THE LETTERS
A THRU H.

<DISK NUMBER> - SPECIFIES A VIRTUAL FLOPPY DISK
NUMBER FROM 0-31.

<DISK NUMBER> - SPECIFIES A DISK NUMBER FROM 0-31.

7<KEY> - SPECIFIES A 4 CHARACTER KEY CODE.

<MEMORY SIZE> SPECIFIES THE SIZE OF THE USER
PROGRAM ARFA.

x/
/ RERRER KRR AR KRR KRR KRR KRR KR K KRR KRR KRR KKK KKK KR/

/RERRERERLKR LR R KRR KRR KRR KRR KK KKK KKK KKK KKK KKK KR,
/% % * * MCP LITERAL AND DATA DECLARATIONS * *x %/

| /EREREEKRKKKEK KR EKR KRR KKK KK KRR RK KKK KKK KK IR K KRR/
s% *® % * x PMCP LITERAL DECLARATIONS *x x x x x/

DECLARE
LIT LITERALLY 'LITERALLY",

MTS LIT *1F99H', * INTERNAL MTS PORT *x/
MTSSCMDS$READY LIT 'OFeH" ,
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INVALIDSCMD LIT '1° ’

TRUE LIT 'OFFH’,
FALSE LIT o’ r
CR LIT 'eDH’ ,
LF LIT '@AH" ,
TAB LIT '9’ ,

MAXSCBUFF®SIZE LIT '64' ,
READSMTS$CMD LT 2= , /% INTERNAL MTS CMD x/

TERMINALSSTATUS LIT °8°
READSTERMINAL LIT '9’
WRITESTERMINAL LIT *10°

ATTACH LIT '0’ y /*MTS SYSTEM CMD NUMBERS*/
MISSMSG LIT *'1° ,
LOGIN LIT ’2’ ,
PROTECT LIT 3" ’
QUIT LIT '4° ,
RESTRICT LIT '3’ )
SIZE LIT 6’ ,
UNPROTECT LIT '?7’ ’

7% * x x ¥ MCP GLOBAL DECLARATIONS X X X X X/

DECLARE
CBUFF (64) BYTE, ~* CMD BUFF FOR MTS COMMAND */
CBUFFSLENGTH BYTE, -*x NUMBER OF CHARS IN CBUFF */
CBUFF$PTR BYTE; -* PTS TO NEXT CHAR IN CBUFF
TO BE PROCESSED */
DECLARE
CHAR BYTE, /% USED FOR CHAR MANIPULATION *x/
VALUE (2) BYTE, ~* VECTOR FOR CONVERTING NUMBERS *x/

PARAMETERS(6) BYTE; /*PARAMETERS FOR MTS SYSTEM CALLS*~

ZRRRERRER R RRRRRRREE R KRR KRR R R LR KKK RBRERERRR KRR R ERE R RKSE

7% * x * *x MIS INTERFACE PROCEDURES * x * X X/
/XERERKEKKKKKKK KRR KR KKK KKK KKK KKK KK KKK KKK KK RKKK KK KKK KK/

7 BRI KRR KRR KK TR KRR R KKK KKK KRR KR KKK KK KKK KKK KKK
7% MTS1- PROVIDES MTS INTERFACE FOR FUNCTIONS
WHICH DO NOT REQUIRE A RETURN VALUE.
'F’ CONTAINS THE MTS CMD NUMBER; 'A’ CONTAIRS
THE PARAMETER OR ADDRESS TO LIST OF PARAMETERS.
CALLED BY: ERRORSMSG; SENDSMTS$CMD
*/

MTS1: PROCEDURE (F,A);
DECLARE F BYTE, A ADDRESS;
GO TO MTS;
END MTS1;

/RKKEKKRKLRERKKK KKK KKK KRR KKK LXK KERKK KKK KKK LXK

Vg MTS2- PROVIDES MTS INTERFACE FOR FUNCTIONS
WHICH REQUIRE A RETURNED VALUE.
'F* AND A’ ARE THE SAME AS IN MTS1.
CALLED BY: READSCHAR; SEND$MTS$CMD

x/

MTS2: PROCEDURE (F,A) BYTE;

DECLARE F BYTE, A ADDRESS;

GO TO MTS;

END MTS2;

/AR A AR KK KR KRR KK R KRR K KKK KK/

7% ® x x ¥ x MCP PRIMITIVE PROCEDURES x x *x x/
/EEKEKKERERERR KRR KK KRR K KKK KKK KKK KKK KR RK KRR KK KRS

READSCHAR: PROCEDURE BYTE;

RETURN MTS2(READSMTSSCMD, 0);
END READS$CHAR:
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CBUFFSNOTSEMPTY: PROCEDURE BYTE;
RETURN CBUFFSPTR < CBUFFSLENGTH;
END CBUFFSNOTSEMPTY;

DEBLANK: PROCEDURE;

DO WHILE (CBUFF$PTR < CBUFFSLENGTH) AND
(CBUFF(CBUFF$PTR) = ' ') OR
(CBUFF(CBUFFSPTR) = TAB);

CBUFFSPTR = CBUFFS$PTR + 1;
END;
END DEBLANK;

ERRORSMSG: PROCEDURE;
CALL MTS1(MTS$MSG, INVALIDSCMD);
GOTO FINI;
END ERRORSMSG;

ARRREEERRE KRR LK LR LR KKK R KK KRR KL KK EKR KRR LR KRR KRKKRKKK/
7% FILLS$CBUFF - CHECK CURRENT TERMINAL STATUS FOR
MTS COMMAND. IF NOT, EXIT; OTHERWISE FILL THE
COMMAND BUFFER WITH THE MTS COMMAND.
CALLED BY: MCP MAIN CONTROL
x/
FILLSCBUFF: PROCEDURE;
IF MTS2(TERMINALSSTATUS, 6) = MTSSCMDS$READY THEN
DO;
CBUFFS$PTR, CBUFFSLENGTH = 0:
DO WHILE (CBUFFSLENGTH <= MAXSCBUFF$SIZE) AND
( (CBUFF (CBUFFSLENGTH) : =READSCHAR)<>CRJ ;
CBUFFSLENGTH = CBUFFSLENGTH+1;

END;
END;
END FILLSCBUFF;

INITIALIZE: PROCEDURE;
DECLARE I BYTE;
DO I=0 TO 3;
PARAMETERS( 1) = OFFH;
END;
VALUE(@®), VALUE(1) = 0;
END INITIALIZE;

ZREXELLEXLRREKK KKK RERRERREELREEE KRR KK KKK KKK RKKERRRR S/
x/
LETTER: PROCEDURE (C) BYTE;
DECLARE C BYTE;
RETURN C >= 'A® AND C <= 'Z°;
END LETTER;

/ERKEKERERLERK KKK L XRRKKK KKK LEK KK KKK RKKRREKKKK KKK/
»¥  NUMBER - RETURN TRUE IF 'C’' IS A NUMBER.
CALLED BY: GETSNUMBER; GETSPARAMETERS;
ATTACHSCMD; SIZE$CMD
*/
NUMBER: PROCEDURE (C) BYTE;
DECLARE C BYTE;
RETURN C >= '@’ AND C <= '9°;
END NUMBER:

7 RERREEK KR LR RKRE KR KRR LR LKL R KL R KL RRRRRERRR TR RRKR
/% READSCMDSLINE - READS CHAR FROM COMMAND BUFFER;
CONVERTS LETTERS FROM LOWER TO UPPER CASE,
IF REQUIRED.
CALLED BY: GETSKEY: GET$NUMBER; GETSPARAMETERS;
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ATTACHSCMD; SIZESCMD; MCP MAIN CONTROL
x/
READSCMDSLINE: PROCEDURE BYTE;
DECLARE C BYTE;

IF (C:=CBUFF(CBUFF$PTR)) >= 61H /% LOWER CASE A x/
AND C <= TAH THEN 7% LOWER CASE Z x/
C = C AND 5FH; /% CONVERT TO UPPER CASE */
CBUFFSPTR = CBUFFS8PTR+1;
RETURN C;

END READS$CMDSLINE;

ZRERRRERR RN KRR KK KRR KRR KR RRR R LR LK R KKK KRR KRR KK KR
/%  SCANSTO$BLANK ~ SCAN TO NEXT BLANK OR TAB CEAR.
CALLED BY: MCP MAIN CONTROL
X/
SCANSTOSBLANK: FROCEDURE;
DO WHILE (CBUFFSPTR< CBUFFSLENGTH) AND
(CBUFF(CBUFF$PTR)<>" ') AND
(CBUFF( CBUFF$PTR) <> TAB) ;
CBUFF8PTR = CBUFF$PTR+1;
i END;
| END SCANSTO$BLANK;

/ RRRKE AR KK KRR KKK KRR KRR R KK KRR K KRR R KKK KRR KK KR/
X SENDSMTSSCMD - 'CMD’ CONTAINS THE MTS CMD NUMBER

AND ’'PARAMETER’ CONTAINS THE ACTUAL PARAMETER

OR THE ADDRESS OF THE ACTUAL PARAMETER LIST.

TWO MTS SYSTEM CALLS ARE MADE:

(1) MTS2 - PROCESS SYSTEM CMD, WHICH RETURNS

A RESPONSE.
(2) MTS1 - DISPLAY RESPONSE AT USER TERMINAL.

*/

SENDS$MTSSCMD: PROCEDURE (CMD, PARAMETER) ;
DECLARE CMD BYTE, PARAMETER ADDRESS;
CALL MTS1(MTSS8MSG, MTS2(CMD,PARAMETER)) ;
END SENDSMTSS$CMD;

/HRKKRR KRR KKK KRR KKK K KRR KRR KKK KKK KKK KK KKK KRR/
»r# x® x * ¥ UTILITY PROCEDURES * *x x X X X X/
/REREEREREKE LK KKK LR KKRKAR KKK IR KKK ERK KKK KKK KKK KK/

b P e S R e R e P R S L S P S
7%  CONVERTSVALUE - CONVERT ASCII CODE IN 'VALUE®
TO APPROPRIATE BINARY VALUE. THE RANGE OF VALUES
TO BE GCONVERTED ARE FROM 0-31.
CALLED BY: GET$NUMBER;
x/

CONVERTSVALUE: PROCEDURE BYTE;
IF VALUE(1) = © THEN /*ONLY A SINGLE DIGIT TO CONVERT*/
RETURN VALUE(©0)-30H;
ELSE /% TWO DIGITS TO CONVERT */
RETURN (( VALUE(@)-30H)*10+( VALUE( 1)-30H)) ;
©ND CONVERTSVALUE;

P T P T e R S R R RS P e R S L S

/% GETSKEY - GET THE <KEY> PARAMETER, IF ENTERED:
STORE KEY IN THE PARAMETER LIST STARTING AT I.
CALLED BY: ATTACH$CMD; GETSPARAMETERS;

x/
% GETSKEY: PROCEDURE (1) ;
| DECLARE I BYTE;

i IF CBUFFSNOTSEMPTY THEN /*NEXT CHAR MUST BE '/° ®/
| DO:
‘ IF (CHAR:=READ$CMDSLINE) = '/* THEN

DO WHILE (1<6) AND CBUFFSNOTSEMPTY:
PARAMETERS( 1) =READS$CMDSLINE;
I=21+1g

END:
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ELSE 7% '/' 18 USED TO INDICATE *-
CALL ERRORSMSG; /* <KEY> AND IS REQUIRED. =~

END;
END GETSKEY;

/amu*xna*nm:**ns:*t*:mtw:*:axmxnman::::/

7%  GETSNUMBER - GET <DISK NUMBER> PARAMETER AND
CONVERT IT FROM ASCII TO BINARY. STORE THE
RESULT IN PARAMETER LIST AT '[’. UPON ENTRY,
*CHAR® HOLDS THE FIRST DIGIT.
CALLED BY: ATTACHSCMD; GETSPARAMETERS ;

*/

GETSNUMBER: PROCEDURE ( I);
DECLARE 1 BYTE;
VALUE(®) = CHAR;
IF CBUFFSNOTSEMPTY AND
NUMBER( CHAR: = READSCMDSL INE)
THEN 7% TWO DIGIT DISK NUMBER */
VALUE( 1) = CHAR;
PARAMETERS(I) = CONVERTSVALUE;
END GETSNUMBER;

x/
GETSPARAMETERS: PROCEDURE;
IF NUMBER(CHAR: = READSCMDSL INE) THEN
DO;
CALL GETSNUMBER(O) ;
CALL DEBLANK;
CALL CGETSKEY(1) ;
END;

ELSE
CALL ERRORSMSG;
END GETSPARAMETERS;

% GETSREQUIREDSPARAMETERS - GETS THE <DISK NUMBER>

WHICH THESE PARAMETERS ARE REQUIRED (NOT

OPTIONAL) . GENERATES ERROR MSG IF PARAMETERS

ARE NOT THERE.

CALLED BY:PROTECTSCMD; RESTRICTSCMD; UNPROTECTSCMD
x/

GETSREQUIREDSPARAMETERS : PROCEDURE ;
IF CBUFFSNOTSEMPTY THEN
CALL GETSPARAMETERS;
ELSE

CALL ERRORSMSG;
END GETSREQUIREDSPARAMETERS;

/***************************3***************3*&**'*8‘!*/

7% ¥ X% % x x SYSTEM CMD PROCEDURES * x =x *x %/
/*mu***:u*x*****:zx***x**x****x:tx:x*a::mm:a*z*n:/

7 RREREERRRRRRKRRERR TR KKK ERR HRRERRRRRRRRKK KRR,
7%  ATTACHSCMD -
FORM: ATTACH <DRIVE LTR> <DISK NR> /< KEY>
ALL THE PARAMETERS ARE OPTIONAL, HOWEVER
<KEY> CAN NOT APPEAR WITHOUT IT'S ASSOCIATED
¢DISK NUMBER>. WHEN PARAMETERS ARE ENTERED
THEY MUST BE IN THE ORDER INDICATED.
CALLED BY: MCP MAIN CONTROL
x/

ATTACHSCMD: PROCEDURE;
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IF cng;nummﬂ THEN
]
CHAR = READSCMDSLINE;

IF Lmnm (CHAR) THEN 7% <DRIVE LETTER> */
4
PARAMETERS( 0) =CHAR-41H; /*CONVERT TO BINARY*/
CALL DEBLANK;

IF CBUFFSNOTSEMPTY THEN /* MORE PARAMETERS */
CHAR = READSCMDSLINE;

END;
IF NUMBER(CHAR) THEN rx <DISK NUMBER» x/

DO;
CALL GETSNUMBER(1); v
CALL DEBLANK; i
CALL GETSKEY(2) ; 7% <KEY> x/ £
CALL DEBLANK; !
END;
END; I
IF CBUFFSNOTSEMPTY THEN
CALL ERRORSMSG;
ELSE

CALL SENDSMTSSCMD( ATTACH, . PARAMETERS) ;
END ATTACHSCMD;

/RRRREKRRRKRERERERRREREREKEEKEKRKKKER KKK KRR RRKKKRKRRE
7%  LOGINSCMD -
FORM: LOGIN <DISK NUMBER> ~<KEY>
THE PARAMETERS ARE OPTIONAL BUT <KEY> CAN NOT
APPEAR WITHOUT <DISK NUMBER> .
CALLED BY: MCP MAIN CONTROL

r/
LOGINSCMD: PROCEDURE;
IF CBUFFSNOTSEMPTY THEN
CALL GETSPARAMETERS;
CALL SENDSMTSSCMD(LOGIN, . PARAMETERS) ;
END LOGINSCMD;

/HREREERRKKKKKKK KRR KKK L L LXK ERRRKRRRERRKKRRKK KKK K/
s*  PROTECTSCMD -

FORM: PROTECT <DISK NUMBER> /<KEY>

THE PARAMETERS ARE REQUIRED.

CALLED BY: MCP MAIN CONTROL

x/
PROTECTSCMD: PROCEDURE;
CALL GETSREQUIREDSPARAMETERS;
CALL SENDSMTSSCMD(PROTECT, .PARAMETERS) ;
END PROTECTS$CMD;

/MR RE AR KRR KRR KRR RN E KKK KRR KRR KR KRR R KRR KK
Ve QUITSCMD - FORM: QUIT
NO PARAMETERS.
CALLED BY: MCP MAIN CONTROL
x/
QUITSCMD: PROCEDURE;
CALL SENDSMTSSCMD(QUIT,®);
END QUITSCMD;

/7 MBI TR RN RN R RN R KRR R BRI R R KRB KRR RERRK
/%  RESTRICTSCMD - |
FORM: RESTRICT <DISK NUMBER> /<KEY>
THE PARAMETERS ARE REQUIRED. «
CALLED BY: MCP MAIN CONTROL %
r/

RESTRICTSCMD: PROCEDURE;
CALL GETSREQUIREDSPARAMETERS :
CALL SENDSMTS®CMD(RESTRICT, . PARAMETERS) ;
END RESTRICTSCMD:
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ZRREERRKERER KRR RERRRERKRRKKERRRRRRKKER R ERERRKER KRR/
+%  UNPROTECTSCMD -

FORM: UNPROTECT <DISK NUMBER> /<KEY?

THE PARAMETERS ARE REQUIRED.

CALLED BY: MCP MAIN CONTROL

r/
UNPROTECTSCMD: PROCEDURE;

CALL GETSREQUIREDSPARAMETERS;
CALL SENDSMTSSCMD( UNPROTECT, . PARAMETERS) ;
END UNPROTECTSCMD;

7 RRRRXEXRRERKRERKRRXRKKRRKELRKKEKRKEE KKK XELKKKRRKRKRE/
sx  SIZESCMD -

FORM: SIZE <MEMORY SIZE>

THE PARAMETER IS REQUIRED.

CALLED BY: MCP MAIN CONTROL

x/
SIZESCMD: PROCEDURE;

IF CBUFFSNOTSEMPTY THEN

DOs

IF NUMBER(CHAR:=READSCMD®LINE) THEN
DO; /% GET MEMORY SIZE PARAMETER */
CALL GETSNUMBER(9) ;
CALL SENDSMTSSCMD(SIZE, PARAMETERS(9));

END;
/% PARAMETER MUST BE NUMBER */
CALL ERRORSMSG; -* SPECIFYING MEMORY SIZE x/

END;
s* CBUFF EMPTY - ERROR x/
CALL ERRORSMSG;: /x PARAMETER REQUIRED x/
END SIZESCMD;

/RKEXKKKKKRRKKKRRRKERRKERKKKK KK ERK KR RKRK KKK KR RKKK KKK KKK
s/% *x x MIS COMMAND PROCESSOR (MCP) MAIN CONTROL * x/

s% * x CALLED BY:

MTS MONITOR MODULE

* X/

/RRELERKERRERRKKERKRKKREKEKERRRKERRRERCE KRR KRR KL RRERRR K

DECLARE STACK (20) ADDRESS,OLDSP ADDRESS;

OLDSP = STACKPTR; /% SAVE MTS STACK POINTER */
STACKPTR = .STACK(LENGTH(STACK)); ~/x SETUP MCP STACKPTR */
CALL INITIALIZE: s%* INITIALIZE DATA STRUCTURES  */
CALL FILLSCBUFF; s* GET MIS COMMAND */
CALL DEBLANK; s* SCAN TO FIRST NONBLANK CHAR */
IF CBUFFSNOTSEMPTY THEN /% PROCESS CMD BUFFER x/

DO;

CHAR = READSCMDSLINE; /* GET FIRST LETTER OF CMD x/

CALL SCANSTOSBLANK; /x SCAN TO NEXT BLANK, BECAUSE
ONLY THE FIRST LETTER IS USED

TO DETERMINE THE CMD x/
CALL DEBLANK;
IF CHAR = 'A' THEN 7% ATTACH x7
CALL ATTACHSCMD:
ELSE
DO;

IF CHAR = 'L* THEN
CALL LOGINSCMD;

/7% LOGIN L4

ELSE
DO
IF CHAR = 'P' THEN /% PROTECT x/
CALL PROTECTSCMD;
ELSE
DO;
IF CHAR = 'Q’ THEN /7% QUIT ®/
CALL QUITSCMD:
ELSE
DO;

IF CHAR = 'R’ THEN 7% RESTRICT x/
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CALL RESTRICTSCMD;

DO;
IF CHAR='S* THEN /x SIZE =/
- CALL SIZESCMD;

DO;
IF CHAR='U’ THEN/*UNPROTECT*/
CALL UNPROTECTSCMD;

ELSE
CALL ERRORSMSG;
3
END;
3
END;
END;
END;
END;
FINI:
STACKPTR = OLDSP;: /% RESTORE MTS MONITOR STACKPTR x/
END MCP;
EOFr
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