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INTRODUCTION

This report contains the documentation for the Secure

Archival Storage System hardware architecture, developmental

monitor program, and all necessary support programs to

effect programming of the firmware. The hardware

architecture described in Appendix A provides the single

board computer wire-wrap options and security modifications

reauired to establish the hardware configuration. Appendix 3

presents

a command syntax tutorial for the monitor program and the

program listing. The bootload program which comprises the

current firmware is listed in Appendix C, with the support

program and methodology for changing the firmware provided

in Appendix E. The Bootstrap program, which loads and runs

the SPSS demonstration module, is presented in Appendix D.

The bootload program (firmware) has been tested in a

si gle processor environment. The monitor program is

currently being tested and debugged, but is considered

usable as presented herein. The bootstrap program has not

been sufficiently tested and will reauire further

development.
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APPENDIX A - Hardware Architecture

Presented in this appendix is an hardware resource

desription meant to acquaint unfamiliar readers with the

basic architectural devices and organization referred to in

this thesis effort. The information necessary to reproduce

the same hardware architecture is also contained In this

appendix. Fardware familiarization includes the ZiloR Z8e00

-icr-processor, the Zilog Z8010 Memory Management Unit

(MMU), and the Advance Micro Computer km9C/4116 MonoBoard

Computer. dhat follows is then a detailed description of the

SASS Developmental Architecture built as a part of this

thesis effort, to support the implementation of the

initialization design presented in this thesis, and to

support follow on work In the SASS. The intent was to make

this appendix the hardware reference manual in support of

future research effirts. Readers requiring more specific

information on the hardware are referred to the appropriate

literature listed in the references.

.ZILOG Z800 MICROPROCESSOR

The Z8000 is manufactured in two versions, the 48-pin

Z8VOi and the 40-pin Z8002, which differ only in the manner

and range of memory addressing. Except for this feature,

called memory segmentation, they are functionally identical.

The Z8001 contains seven output lines for sewment number

7



selection and one input line as a segment trap ti support

memory segmentation. Withnut segmentation, the Z8e02 can

address up to six distinct, external memory spaces of 64K

bytes each, while the segmented Z8001 can access 128

addressable segments that are each 64K bytes in size. A

total of 8 Megabytes can be addressed in this way with

* segmentation.

The CPU operates in one of two domains: system or normal

mode. In the system mode all features of the processor are

available to the running program, while in the normal mode

the running program is isolated from potentially dangerous

activities, such as instructions for basic I/O and changing

system parameters.

Multiprogramming is supvorted by the concommitant

Test-and-Set instruction and hardware context switching.

Test-and-Set instructions allow single or block memory

transactions without interruption, thus accommodating

conventional spin-lock synchronization and concurrent

read/write access to shared memory in a single processor

environment. Changing the running environment or context of

*1 a process requires the reloading of the execution point

which is defined in the Z8000 by two unique registers, the

Program Counter (PC) and the Flag-and Control Word (FCW).

The PC holds the address of the next instruction to be

executed and the FCW contains the mode in which it is to be

executed. Oultiprocessing is facilitated by a combination of

a



instruction and hardware features. Bus control signals

(PITSREQ and BUSAK pins) arbitrate the use of the -ultiple7d

address aad data bus by external devices, i.e. a DMA or disk

controller. The Multi-VIcro control signals (Micro-In and

Micro-Out lines) when used in conjunction with certain

special Durpose instructions, allow a more generil form of

resource sharing amoung multiple processors.

In addition to the above required attributes, the Z8000

offers several very flexible architectural features that can

be classified as: CPU control and status, register

structure, and addressirg modes.

1. Register Structure

The ZE000 CPU is a register-oriented machine that

provides a regular register structure for manipulating bytes

(8-bits), words (16-bits), and long-wor4 (32-bits) values.

The instruction set provides f)r bit and nibble (1-bit)

access to the various register contents. The sixteen 16-bit

registers in the architecture can be referenced as sixteen

8-bit, sixteen 16-bit, eight 32-bit, or four quad-word

6.4-bit registers. All word or long-word registers !with the

exception of ?0 and ?RP) may be used as general purpose

stack registers and manipulated with the PUSH and POP

instructiors. The R15 and RRl4 registers are the stack

pointers used by the Z8002 and Z8001 respectfully, when

executing CALL and RETurn instructions, and when processing

interrupts and traps. Yigure A-1 shows the register



structure of the ZS002 processors. The Z8001 requires a R14'

rezister for segmentation.

Additional special registers also comprise the

J register architecture. A s described previously, the

execution point of a process is contained in two unique

registers, the Program Counter (PC) and the Flag-and Control

Word (FCW). The high byte of the FCW sets the mode of

operation of the processor by selecting normal/system,

segmented/non-segmented, and by enaoling or disabling

vectored interrupts (VI) and non-vectored interrupt (NVI).

The lower byte of the FCW contains flags that may be used by

any propram to make conditional Jumps or other control

decisions affecting program flow of control. These flags are

set or reset depending on the results of preceding

instructions. Figure A-2 illustrates the organization of the

program status registers.

Exception processing Is directed through the use of

another special register, the Program Status Area Pointer

'PSAP). At initialization a table in memory must be

allocated which contains all the FCW and PC values needed

for each of the possible internal 'traps) and external

!interrupts) events. Ihe organization of this Program Status

Area pointed to by the PSkP is shown in Figure A-3.

Interrupts are external asynchronous events requiring CPU

attention, generally by external devices. Traps are

synchronous events resulting from the execution of certain

11
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instructions. Both are processed in a similar manner by the

CPU. The processor supports three types of interrupts:

non-maskable, vectored and non-vectored; and four system

traps: system call, unimplemented instruction, privileged

instruction and segmentation trap. The vectored and

non-vectored interrupts are internally maskable within the

CPU. When an exception occurs, the current program status is

automatically pushed onto the system stack. The program

status in this instance refers to the processor status (PC

and YCW) and a 16-bit identifier containing the reason or

source of the eyception.

The last special register in the register structure

is the REFRESH register, which is designed to provide

dynamic memory refresbinR on an estimated demand basis. The

upper byte is loaded with d refresh rate count and bit-15 is

set to enable the memory refresh activity.

2. CPU Control and Status

The Z8000 CPU incorporates three control input lines

and four status output lines. Input control lines change CPU

states, while the status output lines may be decoded to

indicate internal CPU status (e.g., instruction fetches, I/O

references or interrupt acknowledges).

The RESET control line interrupts normal CPU

operations and causes the CPU to clear itself completely

'even of interrupt and bus reauests). Two consecutive read

cycles are executed in the system mode that load the FCW

12
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with the contents nf Temory location 0002 ard load the

contents of location O0M4 into the PC. In the case of the

segmented Z8001. location 0004 contains the PC segment

number and 0036 contains the offset within the segment. In

either case, after loading of the initialized system

execution point, the following first instruction fetch (IF1)

starts the CPU rurni g. This first PC must, of course, point

into executable code, typically in firmware.

For special purposes, external devices can control

the execution of the CPU by activatinz the STOP control

line. This freezes the next instruction without loss of

n-emory refresh as occurs with bus requests. This control

line can be used to synchronize the interactions of a ZP-000

and extended-processor units (EPU's), which can, for example

.)erform floating point operations.

The WAIT signal input will allow slower external

devices to stretch the number of clock cycles between the

address strobe (AS) and data strobe (DS) within a machine

cycle, for as long as necessary to receive or assemble the

data. In this way, a 16-bit address directs a 16-bit data

transfer that is essentially independent of the processor's

cl ck and is thus asynchronous.

Internal CPU status indications can be obtained by

decoding the four output status lines from the processor.

Figure A-4 lists the decoded signals. Decoded status, for

example can be used to segregate program, data and stack

15
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memory areas. When used in conjunction with the

rorrmal/system output line from the CPU, six distinct

physical memory regions can be formed: normal program, data,

and stack; and system program, data, and stack. The four

status output lines allow the CPU many flexible control

cptio-s over external devices.

3. Adressing Modes

The addressirg mode of a Z8000 instruction defines,

either explicitly or implicitly, the address space it

references and the method used to compute the address

itself. In peneral, ar. addressing mode exjlicitly specifies

either register address space or memory address space.

Pr(,ra- memory address space and I/0 address spaces are

usually implied by the instruction. Data may be addressed in

eight basic modes: Register 'R), Immediate (IM), Direct

Address (DA), Indirect RegIster (IR), Indexed (X), Relative

Address (RA), Based Address (BA) and Base Indexed (BX).

In the Immediate mode (IM), the data is part of an

instruction itself; in the Register mode (R), the register

to which the operard is to be written into or read from is

specified. The address of the operand is carried directly

with the instruction in the Direct Adressing mode (DA). The

IM, R ar4 DA modes all reouire that the operand's address be

static or known at compile time, before the program is run.

17



The remairing address modes allow dynamic or rurtime

computation of addresses and/or lisplacements in registers.

The Indirect Register mode assumes the address of the

operand to be placed at runtime in the specified register

contained in the instruction; the Indexed mode allows a

program to calculated a displacement from a fixed base

address. This is "ore commonly used for indexing fixed

tables. The Base Address mode is a reflection of the indexed

mode in that the base address rather than the displacement

is calculated at runtime. A common use of this mode is for

accessing identical portions of different instances of a

data structure. The Base Indexed mode combines the base

address and indexed modes to allow the creation of fully

relocatable, reentrant code (relocatable specifies that the

code may be moved to any location in memory, and reentrant

means that the code does not modify itself). The final

addressing mode is the Relative mode, inwhich the PC is

always used as the base address, combined with the specified

displacement contained in the instruction, to determine the

absolute address.

1. ZILOG Z8010 MEMORT MANAGEMENT UNIT

In the segmented Z801 processor, the addresses actually

manipulated are logical two-dimensional addresses consisting

of a 7-bit segment number and a 16-bit offset within the

segnrent. The Zilog Z8010 Memory Management Unit (MMU) takes

the 23-bit logical addresses from the CPU and transforms

18



thep into 24-bit absolute addresses for addressing physical

memory[221. This address transformation process is called

relocation. k translation table of registers in the MMU

associates the 7-bit segment number 1SN) with the base

address of one of 64 diferent physical memory segments. The

16-oit offset is added to the physical base address to

'ibtair the actual physical address. Figure A-5 illustrates

the relocat'on process. The base address register file may

be dynamic;4lly reloaded as processes are created, susperded

or chan.d.

The MMT! also provides segment protection and memory

manaeement facilities. Each segment can have several

attributes associated with it that provide memory access

protection (viz. read/write access, normal/system mode only)

and memory management data 'viz. whether changed or

referenced).

MMU defined segments are variable in size ranging from

256 bytes to 64K bytes in increments of 256 bytes. Pairs of

P4-segment MMU's are necessary to support the 128 segment

numbers available from segment number line decodings.

C. AMD Am96/4116 MON03CARD COMPUTER

major factor in the selection of the Ziloa Z8000

family of microprocessors was the commercial availability of

the Advanced Micro Devices (AMD) Pm96/4116 MonoBoard

Computer (MBC). The M3C is a complete microcomputer system

19
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on one 12.0 by 6.75 inch printed, multi-layered circuit

board. The MBC version available at the outset of the SASS

pro.ect contains a 5'Ahz Z90e2 non-segmented processor, 32K

bytes of random-access memory (RAM), up to EK bytes of

electronically programmable read-only memory (EPROM),

programmable serial and parallel I/O interfaces, a real-time

clock and counter system, a programmable interrupt

controller, and five edge connectors providing bus and

peripheral interface capability [231. Figure A-6 depicts the

MBC architecture in block diagram form.

Multibus interfacing is through standard edge connector

?1, which supports 20-bit addressing, eight bus interrupt

lines, and bus arbitration and timing lines. The Am9551

serial I/O components interface offboard to peripheral

devices through edge connectors P4 and P5. Serial port 1

'P5) supports all interconnections of a standard RS232C

interface, while serial port 2 (P4) does not support

synchronous handshaking capabilities. Edge connector P3

interfaces the three 8-bit parallel ports (A,3,C), from the

Am8255& parallel I/O integrated circuit. kli of the inputs

and outputs of the Am9513 Timing Controller chip are

available through edge connector P2.

Included on the Am96/4116 is a 32 source interrupt

jumper matrix for input to any of the eight interrupt inputs

IROo - IR07) of the Am8259A Interrupt Controller. The

Jumper matrix contains bi-dirertional Multibus interrupt

22.
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interfacing (INTO* - INT7*) for external device interrupt

cmnimunications; two parallel port (C' single bit sources for

use as software generated interrupts; receive and transmit

ready signals from the two serial I/O components for

I asynchronous communications with peripheral devices; five

timer or counter output signals from the Am9513 IC; and

several sources from the onboard fault detection circuitry.

All interrupt sources are available as a Z800 non-vectored

interrupt or non-maskable interrupt as well, through the

interrupt jumper matrix.

The Ame255A parallel I/O component vrovides three E-bit

parallel ports, one of which (C) can be used to program

under software control, the function of the other two Dorts

'A and 3). In addition, a 4-bit portion of port C can be

used as a Multibus address source for the higher address

bits (Ai10-AD13), under program control. The significance of

this will be seen later on. Two bits of the C port, as

mentioned previously, also serve as signal sources for

software generated interrupts.

The onboard dynamic RAM (32K bytes) is lual ported, with

Multibus access controlled by an onboard control logic. This

carability is designed for a multi-processor environment

where maximum flexibility of available physical memory is

desired; however, the SASS design goal of memory

segmentation cannot tolerate a single RM memory space

having two addresses and thereby requiring particular care

23



to uisable this option. The MBC can sunport an optional 2,

4, mr 8K byte read-only memory 1ROM) in a shadow mode; the

ROM is shadowed over existing memory space by CPU direction.

The ROM car support the system firmware.

Provided on the MBC is an Am9513 Timing Controller that

contains five Counter Logic Groups consisting of a 16-bit

general counter with associated control and output logic, a

16-bit Load register, a 16-bit Fold register and a 16-bit

Mode register [201. In addition, counter Rroups 1 and 2 also

include 16-bit comparator and Alarm registers. The Counter

'ode Register is used to control all of the individual

options available with its associated general counter group.

The Load register is used to control the effective length of

the general counter, while the Hold register is used to

store accumulated counter values for later transfer to the

host processor. The Alarm and comparator registers are used

to detect and signal specific values in the general counter.

Zach of the counter groups can serve as independent or

cascaded, count-down or count-up counters with gated or

nongated count sources. Each provides an output signal to

the interrupt jumper matrix and the P2 edge connector for

offboard avplications.

CPU onboard accessing of the individual IC's is

accomDlished through a decoding of the addresses contained

in the Z8000 IN/CUT instructions; components are enabled

appropriately. All programmable components must be

24



initializei to some consistent state as the first step in

any initialization mechanism.

D. DEVELOPMENTAL SYSTEM

j As stated previously, the primary feature desired in the

SASS Developmental Architecture (SDA) is the external bus.

To acheive this, the Am96/4116 Moroboard must replace the

Zilog Z8000 Development Module (DM) which has previously

been the platform for SASS levelopment. Figure A-7 shows the

end product after the substitution. The remaining

developmental components from the original system consist of

the Zilog MCZ-I/05 Microcomputer System (MCZ) and a CRT

terminal. A firmware monitor program for th6 MonoBoard was

needed to affect the substitution. The firmware will be

discussed under the SDA to follow.

1. The Zilog MCZ-1/05 Microcomputer Syste-

The MCZ-I/05 Microcomputer System is a disk-based

microcomputer unit, utilizing the Zis family of

microcomputer cards. The basic system includes two boards: a

Z80 microcomputer board (MCB) for performing primary system

control, and a Z80 memory disk controller (MDC) for

interfacing the dual floppy disk drive. These two cards

corstitute the basic MCZ system, that provides 6eK bytes of

RAM memory, 3K bytes of firmware, control of the disk drive

module, and communications with the Z8@eo MBC through an

asynchronous serial RS-232 interface.

25
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SupDortine software consists of a full-disk

operating system 'RIO). which includes a macroassembler.

linker, text editor, and file utility. Details concernine

the mCZ hardware or software can be found in the listed

references. The macroassembler provides for assembling

relocatable object modules from PLZ/ASM language source code

entered with the PiO text editor. Higher level languace

support, as PLZ/STS, is currently not available for

*developmental use. Subsequently relocatable modules can be

linked together with the Linker and core images located with

the Imager. Object files are then downloaded into the MBC

memory for executing and debugging. The ability to upload

from the M7C memory into the RIO file structure is also

*available.

User communication with the RIO operating system is

via the development terminal, through the Am96/4116

Monoeoard. The MBC developmental monitor provides for three

modes of operation: 1) the Monitor Mode, which is used to

enter, debug and execute software residing in M3C RAM; 2)

the Transparent Mode, which is used to transmit data between

the development terminal and the MCZ system; and 3) the

Upload/Download Mode, used for transferring object files

between MBC memory and the MCZ microcomputer system.

Offboard Pm96/4116 MonoBoard communications with the MCZ

system and the development terminal is asynchronous through

the two MBC serial ports as designated in Figure A-?.
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2. Am96/4116 Configuration

The commercial MonoBoard provides wire-wrap options

for configuring the MBC for specific applications. The

options available include primary memory addressing (both

onboard and offboard), interrupt/trap source selection, and

various device configuration settings. An appropriate

wire-wrap configuration for each of these areas was defined

from requirement consideration of the SASS and the

developmental system. Figure A-8 lists the finalized

MonoBoard wire-wrap configuration. This configuration

results in the following interrupt utilization in the SASS

Developmental Architecture:

Non-Vectored Interrupt - Hardware PTE-EMPT
Vectored Interrupts:

INTO - Console INT
INTI - N/A
INT2 - MCZ INT
INT3 - Onboard PRE-EMPT
INT4 - N/A
INT5 - Real Time Clock
INT6 - Single Inst. Execution
INT? - Illegal Memory Reference

Interrupt handler routines when assigned in this manner, are

supported by this wire-wrap configuration.

For compatability with the Am96/4116 RAM Memory

Board, address bits ADF and AD10 for offboard addressing

were switched. Address bit ADF uses the buffered

Normal/System CPU signal as its source. When the secondary

storage device (i.e., hard disk) is installed, offboard

address bit AD1I should be sourced to the instruction fetch
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siznal (I-FETCH*) si-nal by connections of Dins 68-69 and

38-39. This will allow code execution only from one of the

two memory boards, and iata fetches in two domains within

the other.

3. Am96/4116 Modifications

Global memory partitioning by domains is

accomplished by making use of the processor's Normal/System

signal for offboard addresses. Partitioninz of onboard local

memory is more difficult. Use of available onboard logic

gates and wiring modifications were required to achieve the

desired segregation. In the SASS design for MMU simulation,

a portion of local memory must be accessible in the system

mode only, thereby protecting the information contained in

this area !I.e., the Kernel). For simplicity the design

choice was made to use the address bit ABE to equally divide

the local memory space. The desire is to make the lower half

(0000-3FYT) accessible in the system mode only and the upper

half '4000-7F.YF) accessible in both the normal and system

mode. Given those two signals, the following truth table was

lerived:
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POVERUP .ESET/INIT ONBOARD RAM SELECT
Pin 190 - 191 Pin 193 - 194

,00'70-7FFP)

BUS CLOCK SELECT GLOBAL MEMORT SELECT
Pir 19 - 20 Pin 36 - 63 (ADF-AD1O)

62 - 37 (N/S-AD?)
DAISET-CHAIN BUS PRIORITT 65 - 66 IN/S)

PI 184 - 185 'no chain)
21 - 22 PROM SELECTION (2716)

Pin 25 - 27
SERIAL PORTS 4 & 5 28 - 30

Pii 132 - 133 (RTS1-CTS1) 177 - 178
139 - 140 (9600 3&UD) 174 - 176
141 - 143 '9600 BAUD) 71 - 72
179 - 190 (CTS2-GND)

OTqER
Pin 33 - 34 Pin 136 - 137

38 - 39 148 - 162
40 - 41 151 - 150
42 - 43 153 - 154
128 - 130 163 - 164

INTERRUPTS
Vectore4 Interrupts:

(SSTP) Pin 130 - 115 (IFFO6) Next" command
(OUT2) 114 - 117 (IRE05) Real time clock

(RIR2) 100 - 127 (IEO0) Console Interrupt
(RXR1) 131 - 123 (IR!02) MCZ Sys Interrupt
(OUT4) 116 - 95 (INT4*) Multibus Preempt
(OUTS) 112 - 121 (IRE03) Onboard Preempt
(Spec Mod) - 113 (IP.E07) Memory Violation

Non-Maskable Interrupts:
(INTI*) Pin 79 - 128 (NMI)
(Timeout) 157 - 171 (NMI)
(Oddwrd) 158 - 172 (NMI)

Non-Vectored Interrupt:
(INT4*) Pin 95 - 129 (NVI) Rardware Preempt

Am96/4116 MPC Wire-Wrap Options
FIGURE A-8
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N/S AD ADE NAND

1 1 0 0 1 NORMAL

1 e 1 1

0 1 1 0 1 SYSTEM

0 0 1 1 0

Address Bit Truth Table

Figure A-9

The 4AND signal becomes the new ABE bit.

* A search of available onboard logic Rates produced

the necessary components to construct the circuitry, and

solder connections were made as shown:

Urit21 Unit34

Pin66 (N/S*) 6 _> _ 1_ 5_

P16U68 (ABE) 't 116 4

74S240 74S00
(NOT) (NAND)

wire: Pin66 to P6U21
P14U21 to P5U34
P16U68 to P4U21
P16U21 to P4U34
P6U34 to P13U66

cut: P16U68 to P13U66

Address Bit Mo4ification
Figure A-10
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The above mod Ification produced the desired

security, however addressing in the normal mode below 400e

HPX produced some undesirable effects. For instance, a write

to address 2000 HEX would actually write to address 6000

PX, unknown to the user. Another design decision was made

to prevent this occurence by providing an interrupt source

from this circuitry. The following logic generated the

interrupt:

ABE ABE 'NAND' 'AND'

1 0 1 0
0 1 1 1

1 0 0 0

0 1 0 0

Interrupt Truth Table

Figure A-11

However, precautions must be taken to preclude the

generation of this interrupt when addressing global memory

from 8000-C000 HEX. The address bit ABF was used to

erable/disable interrupt generation in the following

circuitry:
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I

"1 
12

S74S240 74S24:4  74S244

Int errut Modifiation
Tgu re Ai

The additional 
driVers are supplied 

to the ABF signal 
for

timing considerations- 
this circuitry an interrupt

;IIT7) is generated 
onl when af access 

to low local 
memory

fo(eo-3Y7) is made In the normal mode.

4. &m96/106
4 Memory Board ConfiguratiOn

The Am96/
1064  is a single board dYnamic random

access memOrY system witb 641 bytes 
of addressable 

memorY

and onboard control 
ard refresh 

logic for maintainlin 
stored

.4 
data. It is Multibus compatible 

with a !15nsec access time.

Normal installation 
procedures were adhered to with the

follOwing execeptions- 
On one of two such boards in the

e bus address comparator (U11) is allowed 
to pass
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address bit ADI (N/S*) to onboard logic for selection of

ine nf two planes of 32K bytes of memory. One addressable in

the normal mode and the other addressable in the system

mode.

As mentiored earlier, when a suitable secondary

storage device is installed the second memory board can be

adde! and the instruction fetch signal uI-FETCH*) can become

the source for address bit ADll. For the memory board

mentioned above, address bit AD1i will be forced high (Pin

connections 60-59 removed) and the second board will have

this bit pulled low (I-FETCH*) on the comparator. This

provides the read-only function. No additional wiring

modifications are required.

C. SUMMARY

This section provided a brief tutorial into the

architecture of the Z8000 family of microprocessors. The

intent was to provide the reader with the necessary hardware

background to ,understand the content of this thesis, and to

reconstruct the hardware architecture used in this effort.

In answer to any additional ouestions that may arise, the

reader is encouraged to consult the referenced literature.
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APPENDIX B - Developmental Monitor Program Listing

The developmental monitor program is presented in this

appendix in two parts, thP command syntax description and

program listing. The command syntax description is a

* complete users manual for the monitor program. The program

listing contains the eight program modules that comprise the

PLZ/ASM program listine. The somewhat unstructured program

appearance stems from the reauirement to maintain the

organizational structure of certain reouired functions, in

particular the MCZ system communication protocol. A

conscious effort was made to preserve the oriainal command

syntax.

A. COMMAND SYNTAX

The developmental monitor consists of eleven commands:

four performing normal development functions for display and

setting of processor memory and registers; four operations

for debugging of user programs; two providing

upload/download capability with the MCZ system; and one

command for entering a transparent mode of operation between

the MCZ system and the user console. A command line

description is presented for each command. Command line

representations adhere to the following conventions:
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(1) the use of angle brackets > denotes a required entry,

'2) the use of square brackets [] denotes an optional entry.

The command lines serve as a ready reference for command

syntax familiarization in the following descriptions.

1. DISPLAY Command

D[isplay] <adr> [no. words]

The display command can be used to perform two

operations: the display of a block of memory in word format

(16-bits), and to display the contents of a single address

with the option to change the contents. Use of the command

with a starting HEX address, followed by a hexadecimal

number indicating the number of words desired, will display

the contents of a block of memory. Use of the command

followed by a single address enters a substitution mode. The

contents of the single address will be displayed on the

console followed by a prompt (*) indicating to the user that

he has three options: (1) entering a new value will change

the contents of that location, (2) entering a carriage

return <CR> sequentially steps through memory leaving the

contents unchanged, and (3) entering a 'Q' will terminate

the substitution mode of operation and return control to the

monitor program.
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2. REGISTER Command

R[e.-ister] [register name]

The register command displays the current contents

of registers RO-RI5, PC and FCW. Use of the command alone

will display the current contents of all registers and

return to the monitor. Use of the optional register name

will enter a substitution mode as described above, and

proceed sequentially until either a 'Q is entered or all

repisters have teen displayed. Control is then returned to

the monitor.

3. MOVE Command

Mrovel <old adr> <new adr> <no. bytes'

The move command moves the contents of the specified

block of memory to a new location, without altering the

contents of the old locations. The old address and number of

bytes specifies the block to be moved; and the new address

specifies the new starting address.

4. FILL Command

F[ill] <start adr> <end adr> <data>

The fill command changes the memory contents

inclusively from the specified starting address to the

ending address, with the user supplied hexidecimal data.
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5. '0 Command

G [ol

The go command starts user propram execution at the

execution point defined by previously user set PC and ?CW

registers.

6. JUMP Command

1 Jrurmpl <start adr>

The jump command starts execution of a user's

program from the address specified, using the current FCW

register value.

7. BREAK Command

B[reak] [address] [no. breaksl

The break command is used to set a break point

within a user's program. When the break point is encountered

during normal execution of the user program, execution is

terminated, user registersind prcgram status is saved, and

the message 'REkK AT <address>' is sent to the console. Use

of the break command alone will clear any set break points.

User has the option of specifying the number of times that

the break point must be encountered before program execution

is terminated; the default value is 1.
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3. IJFXT Command

N[ext] [no. instructions]

The next command is used to single step through the

execution of a user's program. The contents of the CPU

registers after each instruction execution are displayed to

the user. Multiple instruction executions can be optionally

entered by the user; the default value is 1.

9. QUIT Command

Qruiti

Use of the quit command places the MonoBoard in a

transparent mode where it performs as a communication relay

between the MCZ RIC operating system and the user console.

To the user the apDearance is complete operation within the

MCZ system. To exit the transparent mode, the Ion-Maskable

Interrupt (INTR switch) must be Riven, which saves user

registers and returns control to the monitor.

10. LOAD Command

L[oad] <filename> [load adr]

The load command downloads program files from the

MCZ RIO file structure into the Z2000 system for execution.

The load address can be optiorally specified; default Is to

the load address pass, with the file from RIC. After a
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successful download operation, the message 'ENTYT PCI'!T

<address>' is sent to t~he console showing the load ad.iress

used.

4 11. SEND Command

S~endi (filename> (start adr'> (end adr"N [entry adr!

The send command is used to save the con~tents of a

specified block of Z2000 memory within the RIO file system.

The optional entry address becomes the default load address

for downloading with the load command; otherwise the start

address becomes the default address.

12. Alerts

Within the hardware architecture are certain

interrupts that require user notification on occurrence. The

following is a list of the current interrupt messages:

,NMI, * esults from a 'Non-Maskable
interrupt generation by
depression cf INJTR switch.

'ILLEGAL MEMORY REFERENCE' Pesults from Illegal
memory reference in
normal mode.

'UNKNOWN TRAP' Results from interrupt/trap
not currently used in the
architecture.

What follows in the next section is an annotated
source listinR for the monitor program.
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B. MONITOR PROGRAM4 LISTING

1. EXECUTI JE MCDULE

zBOOOASrM 2.02
LOC OBJ CODE STMT SOURCE STATEMENT

1 EXEC DMONITOR MODULF

tLISTON STTY

CONS T ANT

RXR :=2
TXR 0
PAR 7
PORTAD %F FD 9

SPOR.TED %FEE1
PORTAC %FFDB
PORTBC :=%FEE3

IDPORT %FFC3
ICPORT %FFC9

jTCMD 'vFYD2
TDTA FD

BUS _LOCK :=%FFF9
BUS UNLOCK :=%FFFB
VINtR %(2)oeeoeeooo
VIBIT 12
ESCAPE :~%13
BS %08
LINDEL : %7F
CR Q'

TXOFCH %= 13
TXONCH *,a11
INSIZ 128 !INTEBUF SIZE
OUTSIZ :=128 1 OUTBUF SIZEI
RBSIZ :=256 1 RING BUFFER SIZE I

I BIT POSITIONS IN MONITOP FLAS WORD
TRPMDE 0
ISTOP :=1
OSTOP 2
SNDMDE :=3
LDMD)E :=4
ESC 5
TXMSK %
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COMDS 11

TYPE
SWITCH RECORD [ CW_ WORD

PC WORD ]

INTERNAL
$SECTION DATA-DEC
$ABS 0

0000 INTBUF ARRAY [128 BYTE]
* 0080 OUTBUF ARRAY [128 BYTE!
* pol0o RNGBUF AERAY [256 BYTE]

0200 MCZBUF ARRAY [256 BYTE]

0300 BUFADR WORD
01302 BUFSIZ WORD

0304 INTPTR WORD
0306 OUTPTR WORD

?3e8 UNIMP WORD
030A BRKCNT WORD

030C NXTPTR WORD
931M GETOUT WORD
0310 MCZPUT WORD
0312 MCZGET WORD
?314 BRKSTR WORD
9316 BRKADR WORD
0318 TMPSP WORD
P31A TMPFCW WORD

031C MFLAGS WORD

I USER REGISTER STORAGE I

031E RO WORD
0320 Ri- WORD
0322 R2 WORD
0324 R3 WORD
0326 R4 WORD
0328 R5 WORD
32A R6 WORD
032C R7- WORD
0322 R9 WORD
0330 Rg WORD
0332 RI0 WORD
0334 Rul WORD
0336 R12 WORD
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033C R13 WORD
033A R14 WCRD
033C R15- WO:D
233F RPC WORD
0340 RC WCP.D

e342 RETPY WORD
0344 ADR STR WCRD
0346 CMtT3L ARRAY[12 WORD]

INTERNAL
$SECTION PSA DATA
$ASS 0

me PS A. PECORD [
DATA AREA WORD
CODE AREA iORD
UNIMP INST SWITCH
PRIV INST S4ITCH
SYSTEM CALL SWITCH
SEG TRAP SiITCH
NMI-INT SWITCH
mviINr SuITCH
VECFCW WORD
VECPC ARRAY [200 WCRD]

INTERNAL
$SECTION POOT DATA
ABS 0

e000 BOOTCOM RECORD [
TABLE LOCK WORD
SIGNAL *drRD
MSG1 WORD

tSECTION EXECPROC
EXTERNAL

3ETLNE PROCEDURE
NMI PROCEDURE
IMPINT PROCEDURE
SNDCHR PROCEDURE
SNDMSG PROCEDURE
MEMINT PROCEDURE
FAIL SAFE PROCEDURE
CLK STORE PROCEDUR?
MCZHND PROCEDURE
CONINT PPOCEDURE
DISPLAY PROCEDURE
GETBUF PROCEDURE
FILL PROCEDURE
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MOVE PPOCEDUE

REGISTER PROCEDURE
Go LABEL
BF.E K PROCEDURE

JUMP PROCEDURE
NEXT PROCEDURE
QUIT PROCEDUYE
SEND PROCEDURE
LOADFL PROCEDURE
GETCHR PFOCEDURE

GLOBAL EROR LABEL
GLOBAL EXEC LABEL

2 000 GLOBAL INITL PROCEDURE

i*• DMONITOR INITIALIZATION

ENTRY
ORGADR:

z p0e F8e0 JR STARTP
PHYS ID:

0002 FIFl WVAL %FpIF ! UNIQUE PHYSID I
LOGO:

0004 OF BVAL %0F
0005 2A BVAL "* "

OeO6 5341 WVAL 'SA'
0008 5353 WVAL SS "

OOOA 2044 WVAL o Do
OOOC 4D4F WVAL 'mo'

O00E 4E49 WVAL "NI'
0010 544F WVAL 'TO'
0012 52 BVAL P "

0013 OD BVAL %0D

CMDCHR:
e014 4446 WVAL "DF"
0016 4D52 WVAL 'MR"
0018 514C WVAL 'QL'
e01A 4A4E WVAL "JN"
O01C 4753 WVAL 'GS'
001E 4220 WVAL B
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I START CF INITIAL ENTRY TO DMONITOR I

STARTP:

* RESET CODE AREA AND DATA REA REGS

RESET DATA PREA AND CODE AFEF. 'FGISTERS
0020 7D25 LDCTL -2,PSAPOFF
0022 612E LD R14,DATAARFA'i2)
9024 eeeo
0026 8DE4 TEST F14
0028 EE02 JR NZ,SET OTHERS
002A 210E LD R14,#TIA0O
002C 7A00

SET OTHERS:
?02E 340C LDAR R12,ORGADR
0030 FFCE
0032 6F2C LD CODEAREA(R2),R12 ! SAVE NEW CODE !
7034 ee02

I BASE D'
0036 ME2E LD DATA AREA(R2),RIl
0038 0000

* SFTWINIT: INITIALIZES ALL BASIC
* DATA STRUCTURES FOR THE
* NORMAL FUNCTIONING OF
* DMONITOR.

I CLEAR DMONITO. RAM AREA I
003A 7672 LDA R2,BUFADR(RI4) ! CLR DMONITOR RAM
003C 0300
003E A121 LD R1,R2
0040 A911 INC R1,#2
0042 2103 LD az,#66
oe44 ee42
1046 0D25 LD @F2,#0
0048 0000

004A 3B21 LDIR @Rl,@R2,R3
004C 0310

I LD FIXED DATA IN RAM I
e04E 34E7 LDA 7,PI4(#INTBUF)
0050 0000
0052 33E7 LD R14(#INTTR),R7
7054 e304
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0056 34E7 LDA R7,R14(#OUTUF)
0058 0080
q054 33E7 LD R14(#CUTPTR),R7
005C 0306
005E 34E3 LDA R3,Rl4(#UNIMP)
ee60 03e8
0062 0D35 LD 9E3,#%0E00
0064 OE00

0066 34E3 LDA l3,R14(#BRKCNT)
0068 030A

006A 4DE8 CLR GETOUT(R14)
M6C 030E
006E 4DE8 C1LR NXTPTR(FA4)
0070 030C

* INITIALIZE PROGRAM STATUS AREA *

0072 7D25 LDCTL R2,PSAPOFF
0074 76C4 LDA R4,FAILSAFE(R12)
0076 0000*
0078 A923 INC R2,#4
007A 2F24 LD O.2,R4
007C A123 LD R3,R2
0072 A931 INC R3,#2 ! FAILSAFE PSA
0080 2104 LD R4.24
0082 0018
0084 BB21 LDIR @R3,@R2,R4 ! SETUP PSA
0086 0430

0088 7D25 LDCTL R2,PSAPCFF
e08A 2101 LD R1,#%4000
008C 4000
008E 3423 LDP R3,R2(#UNIMPINST)
0090 0004
0092 76C4 LDA R4,IMPINT(R12)
0094 0000*
0096 3334 LD R3(#2),R4
0098 0002

009A 8D48 CLR R4
DO

009C 7331 LD R3(R4),R
009E 0400
OAO A943 INC R4,#4

00A2 0B04 CP R4,#28
00A4 001C
00A6 1601 JR Z,LDPC
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OeA8 F8E9 OD
LD-PC:

70AA 3423 LDP 23,F2(#NMIINT) ILOAD N~MI EDLE
OOAC 0014
OOAE 76C4 LDA R4,NMI(Rl2)
TOB oee
00B2 3334 LD R3(#2),R4

00B4 0002

SET INTERRUT HANDLE] -S
30B6 3123 LDA R3,R2(#VEC _PC) I BASE OF TNT VEC!
00B8 001E
e9BA 34C2 LDA R2.Rl2(*CONINT' !COAIS INPUT!
00!C 0000*
003E 3332 LD R3(#0),R2
eoce oeoe

I MCZ INPUTI
00C2 34C2 LrA R2,al:2(#MCZHND)
00C4 0000*
00C6 3332 LD 3#)P
00C8 0004

MEMORY ACCESS VIOLATION
OOCA 34C2 LDA rt2,1112(#MEMINT-
00CC 0000*
OOCE 3332 LD R3(#14),R2
OODO OGGE

* SET STACK POINTER

001)2 AlEF LD R15,R14
001)4 e10? ADD ?15,#wo@5FO SET STACK POINTER I
30D16 05FO
001)8 6FEF LD R15-(Rl4),Rl5
OODA 033C

34E1 *INITliLIZE COMMAND JUMP TABLE*



OME M'~0
00Ea 34C2 LDA R2,R12(#FILL)
OOEA 00009'
20C 3312 LD Rl(#2),R2
OOEE 0002
OOFO 34C2 LDA R2,R12(#MOVE)
0OF2 0000*
00F4 3312 LD )11(#4),R2
00F6 0004
Oe78 34C2 LD.4 R2,Rl2(#REGISTER)

OOFC 332 LD Rl(#6),R2

01034Cg2 LDA P2,Rl2(#QUIT)

e0332 LD R1(#S).R2

010e8 4C LDA R2,R12(#LOADFL)

00332 LD ?1(#10),R2

el342 LDA P2,R12(4JUMP)

0114 332 LD R1(#12),R2

0116 004C D 2R2#E

0120 34C2 LD-A P2,Rl2(#GOX)
0122 0000*
0124 3312 LD Rl(#16),R2
0126 0010
0128 34C2 LDA R2,Rl2(%#SEN)
0122 0000*
0124 3312 LD R1(#16),R2
0126 0012
0130 34C2 LDA L2,R12(#BR!AK)
012A 0000*
0134 3312 LD Rl(#18),R2
0136 0014

0138 34C2 LDAR 2,LOGOBRAK
0132 000C8
0134 3312 LDA ROR(#SNDMSC
0136 0014*

0140 1PAO CALL f1t10
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I R12 = START OF CODE!
! R14 = START OF DATA AREA
I R1S = STACK POINTEH I

t *************************************** IS BASIC CONTROL OF DMONITOR

EXEC:
'142 340C LDAR R12,ORGADR
0144 FEBA
0146 7D15 LDCTL R1,PSAPOFF
0148 zilE LD R14,@Rl
014A 3401 LDAR Ri,EXEC
014C FFF4
e14E 9371 PUSH @RI5,Rl
0150 3171 LD zl,Rl4(#MFLAS) ! CLR MON FLPGS
0152 031C
Z,154 0701 AND R1,#TXMSK ! EXCEPT TX BIT
0156 0006
0158 33E1 LD R14(#MFLA4S),Rl
015A 031C
015C 7C05 EI VI

015E C82A LDB RLO,# "*"

?16e 76CA LDA R1OSNDCHR(RI2) I CALR SUBSTIT
0162 0000*
0164 1FA0 CALL @R1O
0166 34CA LDA RIe,R12(*GETLIEi ! CALR SUBSTIT
016E 0000*
016A 1FAO CALL @R1O

! !ET CMD 1ST CHR
I COMMAND LOOKUP ROUTINE I

016C 3401 LDAR UI,CMDCHR I BASE OF LKUP TB:E!
016E FEA4
0170 BD2B LDK R2,#COMDS ! TOTAL # Ct'DS
0172 BA14 CPIRB RLO,@RI,R2,EQ I FIND CMD
0174 0286

0176 EE09 JR NZ,EROR I CMD NOT ?OUND I
0178 BD1A LDK R1,#COMDS - 1 1 DETERMINE INDEX
017A 8321 SUB R1.R2
017C B311 SLL RI,#1
017E 0001
0180 34E2 LDA R2,RI4(#CMDTBL)
0182 0346
0184 0121 ADD R1,R2
0186 2113 LD R3,@RI ! GET CMD ADR
0188 1E38 JP @R3 I GOTO CMD HDLR I
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* GLOBAL ERROR LAIEL

ER CR:
e18k C83F LDB -,LO,#'?' ! DISP '?' FO ER
018C 34CA LDA R1,R12(#SNDCHR) ! CALR SUBSTIT
01SE 0000*'

019e 1FAO CALL @Rio
0192 AlEF LD E15,P14
0194 010F ADD R15,#%05FO ! RESET STACK POINTER I
0196 05F0
0198 3431 LDA ?1,RI4(#OUTBUF)019iA 0080

el1c 33F1 LD R14(#CUTPTR).R1
019IE 0306

01A0 E8D0 JR EXEC I DELETE CMD I

1 A2 END INITL

END EXECDMONITOR
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2. 14TERPUPT MODULE

ZE003ASM 2.02
LOC OBJ CODE STMT SCUqCE STATEMENjT

1 INTEEP.UPT HDL;; MODULE
SLISTON $TTY

* INTERRUPT HANDLTER ROUTINJES

CONSTANT

RXR 2
TXR
PAR ~ =7
PORTAD '*4FFD9
POPTBD %IFFE1
PORTAC %FFDB
PORTBC %FFE3

IDPORT %FFCB
ICPORT := %FFC9

TCMD :=%FFD2

TDTA %?FDO

BUS LOCK :=%FFF9
BUS UNLOCK :=%FFFP
VINTR 1'200000e00
VIBIT 12
ESCAPE :~%1B
BS :-%08

LINDEL %= 7F
CR . %OD
LI O
TXOFCH %13
TXONCH := 'O 11i

4I"Siz 128 ! IATEUF SIZE
OUTSIZ := 128 ! OUTBUE SIZE I
RBSIZ 256 1 FII~G BUFFR SIZE

I BIT POSITIONS IN MONITOR FLAa WORD
TRPMDE :=0

ISTOP := 1
OSTOP := 2
SNDMDE :=3



LDMDE 'I
ESC := 5
TXMSK : 6

EXTERNAL
EXEC LABEL
PBUFNC LhBEL
CONVW PROCEDURE
PRNTBF PqOCEDURE

BPKROU LABEL
NEWLNE PROCEDURE

INTERNAL
$SECTION DATa._DECSABS 0

0000 INT3UF ARRAY [129 BYT]
0080 OUTBUF Aa'RAY [128 BYTE]
0100 RNGBUF ARRAY [256 BYTE]
0200 MCZBUF ARRAY [256 BYTE]

0300 BUFADR WORD
p302 BUFSIZ WORD

0304 INTPTR WORD
£3f6 OUTPTR WORD

0308 UNIMP WORD
030A .BRKCNT WORD

03eC NXTPTR WORD
030E GETOUT WORD
0310 MCZPUT WORD
-0312 MCZGET WORD
0311 BRKSTR WORD
0316 BRKADR WCRD
0318 TMPSP WORD
031A TMPFCW WORD

031C MFLAGS WORD

I USER REGISTEP STORAGE

031E Ro WORD
0320 RI_ WORD
@322 R2 WORD
f3324 R3 WORD
0326 R4- WORD
0328 R5_ WORD
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032A R6 WORD
032C R7 WCRD
£32! RB WOiD
0330 R9 WORD
0332 RI5 WCRD
0334 Rll WORD
0336 R12 WORD
0339 R13 WORD
033A R14 WORD
033C R15 iCRD
033E RPC WORD
0340 RFC WORD

0342 RETRY WORD
0344 ADR STR WORD

GLOBAL
$SECTION INTERRUPT PROC
$REL 0

0000 eC 49 SECMSG ARPAY [ BYTE:= .CILL MEM i EF- D"
0002 4C IC
0004 20 4D
e06 45 4D
0008 20 52
OOOA 45 46
70eC OD
000D 09 42 BRKMSG AFPAY [* BYTEl :='%09)REAK AT "
OOOF 52 45
0011 41 4?
0013 20 41
0015 54 20
2017 05 4E NMIMSG ARRAY [* BYTE] :='w05NMI %Or,
0019 4D 49
0013 20 OD
OelD 09 55 UNK INT ARRAY [ BYTEj :='%0,9UNK TRAPM£D'
001F 4E 4B
0021 20 54
0023 52 41
0025 50 OD
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0028 SAVRG PROCEDURE

SAVRG: SAVES USER ?ROGRAM STATUS
* hND REGS 1-14 CCrEITS.

ENTRY
0028 6FEF LD TMPSP(Rl4),Rl5 I RTN ADR!
002A 0318
ee2C 31F0 LD RO,R15(#4) !SAVE:
302E 0004
0030 6FE0 LD RFC_(R14),RO I USER FCW I
ze32 0340
0034 31FO LD RO,P15(#6)
0036 0006
OC38 6FE0 LD RPC_(RI4).RO ! USER PC
003A 033E

I SAVE R1 - R14 I
003C 76EF LDA il5,R1_(R14)
003E 0320
0040 1CF9 LDM @RI5,RI.,#11 STORE REGS I
?e42 010A
0044 61EF LD 15,TMPSP(F14) I RESTORE SP
0046 0319
0048 6FED LD R13_(RI4).,R13
004A 0338
004C 9E08 RET
I04E END SAVRG

GLOBAL
004E DMON ENTRY PROCEDURE

DMONENTRY: RESTORES DMONITOR R12
*AND R14 (CODE AND DATA)*
* REGISTERS FOR INTERRUPT*
* ENTRIES. *

ENTRY
E4 93FI PUSH @R15,RI

0050 93FE PUSH @RI5,RI4
0052 7D15 LDCTL RI,PSAPOFF ! GET PSA BASE I
0054 211E LD R14,@RI ! RESTORE DPTP BASE
0056 6FEC LD R12_(R4),R12 I SAVE USER R12
0058 0336
e95A 311C LD R12,RI(#2) ! RESTORE CODE BASE
005C 0002
005E 9771 POP Rl,@Rl5
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0060 EFE1 LD .i14 (R14).ii
0062 033A
O0e4 97F1 POP RI,@R15

66 9Ee9 RET

0068 END DMON ENTRY

GLOBAL
?068 MEMINT PhOCEDURE

MEMINT: INTERRUPT HANDLE7 TC SIGIAL
* USER OF ILLEGAL USFh MODE
* USE OF LOCAL MEMORY, AND

*. * TERMINATE USER PFOG? M EXE- *
* CUTION WITH RETURN TO DMON.

ENTRY
0068 DOOE CALR DMON ENTRY
006A 33EF? LD RI4(iRI5_),Rl5
006C 033C
006E 33EO LD R14(#RO_),RO
007e?' 31E
0072 D026 CALR SAVRG I SAVE USER iEGS I
0074 3402 LDAR R2.SECMSG
0076 FF88
0078 93F2 PUSH @R15,R2 ! SAVE MSG AD, I
007A E84D JR ALERT
007C END MEMINT

GLOBAL
007C IMPINT PROCEDURE

IMPINT: NON-IMPLEMENTED INSTRUCTION
* INTERRUPT HANDLEi USED TC *
* TERMINATE USER PROGRAM EXE- *
* CUTION AT A PRESET BREAK
*POINT. ALL USER REGISTERS
* AND PROGRAM STATUS IS SAVED

ENTRY
007C f018 CALR DMCN ENTRY
007Y 33EF LD R14(#RI5_).R15
0080 033C
0082 33E0 LD R14(#RO_),RO
7084 031E
0086 D030 CALD SAVRG I SAVE REGS I
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0088 6BEl DTC RPC_(R4),#2
208A 933E
308C 6BE DEC BPKCT(RI%,0#1
008E 030A
0090 EE12 JR NZ.SSTP ! NC, EXEC 1 INST
3092 4DF5 LD BFKCNT(FIl),#%0001

0094 030A
096 0001

0098 7C05 E1 VI
009A 3402 LDAi R2,BRKMSG ! LOAD ADR 3RK SG!
09C FF6F
009E DFBO CALF SNDMSG
O0A0 31E5 LD R5,Rl4(#RPC_)
S0A2 e33E
00A4 34CA LDA P10,R12(#CONVW)
00A6 0000*
qOA8 1FAO CALL @Rie CCVERT BYTE
O0AA 34CA LDA R10,RI2(#PrtNTBF'
O0AC 0000*
eOAE 1FAO CALL @R10 ! OUTPUT TO CONS
OBO 34CA LDA RIO,RI2(#EXEC)
00?2 0000*
0OB4 1EA8 JP @R10 ! RETURN TO EXEC

SSTP:
00B6 34CA LDA RIO,RI2(#BRKROU)
@0B8 0000*
0OBA 1EA8 JP @R1o ! JUMP TO BRK, 1

1 ROUTINE
0OBC END IMPINT

GLOBAL
003C FAIL SAFE PROCEDURE

* FAIL-SAFE: RESTORES PROGRAM TO
* CONTROL OF DMONITOR ON PN *
* UNKNOWN INTERRUPT OR TRAP *
" * SOURCE. *

* = RETURNS TO THE BASIC EXEC.

ENTRY
OOBC D038 CALR DMON ENTRY
0OBE 33E? LD R14(#R5_),RI5O0CO 033C

00C2 33!0 LD R14(#RO ),PO
00C4 031E
0"C6 D050 CALi SAVRG SAVE JSER REGS
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FVC8 3402 L) a2.U*;K _IJT

OCA FF51
20CC 93F2 PUSH COR15.R2 ! SAVT MSG ADR I
"eCE E823 LERiT
S0D0 END FAIL-SAFE

00DO NMI PROCirURE

NMI INT: NCN-MASKABLE INTERRUPT H.LR*
*IN RESPONSE TO MULTIPLE
* INT SOURCES. IF IN TRANS- *
* PARENT MODE, IT WILL SEND THE
3, ESCAPE CHAR TO MCZ .XND RESTORE *
* THE STACK; IF EXECUTING USFR
* PROGRAM. IT WILL SAVE PROGRAM

STATUS AND ALL FEGISTERS.

ENTRY
00D0 93FC PUSH @F15,?12
00D2 93FE PUSH @R15,R14
SOD4 93F1 PUSH @EI5,BR1
00D6 7D15 LDCTL R1,PSAPOFF
00D8 211E LD R14,@R1 I LOAD DATA AREA 3ASE I
OODA 311C LD .412,RI(l2) ! T,O. D CODE_ AEA B.fSE
30DC 0002
OGDE 97F1 POP Rl,@Rl5 I RESTORZ R1 I

OeFe 67E0 BIT MFLAGS(Rl4),#TRPMDE
0OE2 031C
00E4 EEOC JR NZ,TOUIT I YES, TERMINATE I

EXECUTING USER PROGRAM
00E6 97FE POP RIl,@RI5
00E8 97FC POP R12,@R15
O0EA D04F CAL? DMONENTRY
OOEC 33EF LD R14(#RI_),RI5
OOEE 033C
00F0 33E0 LD R14(#RO_),RO
0O0F2 031E

00F4 D067 CALR SAVRG ! SAVE PS AID REGS I
0F6 34e2 LDAF R2,NMIMSG ! LOAD ALEPT MSG

00F8 FFlD
SOFA 93F2 PUSH R15,R2
OOFC E8C JR ALERT

I IN TRANSPARENT MODE I
TQUIT:
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0FE 63E0 RES MFLAGS(Rl14),#TRPMDE
0100 031C
0102 AlEF LD R15,R14
1104 010F ADD R15,#%05FO ! SET STACK PTE I
0106 0570
e108 6FEF LD R15_(R4),R15 ! SET USER SP
010A 033C
010C C81B LDB RLO,#ESCAPE
0I1E DFi CALR SNDMCZ ! SEND ESCAPE TO M Z ,
0110 3402 LDAR F2,NMIMSG LOAD ALEPT MSG
0112 FF03
0114 93F2 PUSH @R15,R2

!OUTPUT NMI ALERT MSG AND RETURN TO EXEC I
ALERT:

e116 7Ce5 EI VI
0118 76CA LDA R10,NEWLNE(R12)
011A 0000*
011C 1FAO CALL @RIT

011E 97F2 POP R2,@R15
0120 DFF1 CALi SNDMSG
0122 AlEF LD R15,R14
0124 010F ADD R15,#%05FO ! RESET STACK POINTER I
0126 05F0
e128 34CA LDA R10,R12(#EXEC)
012A 0000*
012C 1EA8 JP @R10 I RETURN TO DMONITCR
012F END NMI

GLOBAL
012E SNDMCZ PROCEDURE

* SNDMCZ: OUTPUT CHAR TO SERIAL PORT
* ONE (MCZ SYS).

REG USE: INPUT RLO = CHAR
RETURN Z IF CHAR =CR

ENTRY
012E 3A04 INB RHO,PORTAC I GET STATUS I
0130 FFDB
0132 A600 BITB RHO,#TXR I TRANSMIT RDT?
0134 E6FC JR Z,SNDMCZ ! NOT YET...... I
0136 3A86 OUTB PORTAD,RLO I YES, SND CER I
0138 FFD9
013A 0A08 CPB RLO,#CR
013C ODOD
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0133 Me F
0142 END 3NDMCZ

, LOBAL

0140 SNDMSG PRcCErURE

- SNDMSG: SEND MSG SPECIFIED TO CONS
* (PORT2). FI2ST BYTY OF MSG *
* IS THE DECIMAL LENGTH IN
* ~ WORDS.

* PEG USE: INPUT F2 = MSG ADDF
* S,.

ENTRY
0140 34E1 LDA Rl,Rl4(#OUTBUF)
e142 0080
0114 8D08 CLR Ro
0146 2028 LD)B RLO,@R2 I 'IT PYTE COUNT !
0148 8101 ADD ?.Ro
014A 33E1 LD fIl1(#OUTPT.),Rl
014C 0306
014E A920 INC R2 ! SETUP FO. TRASFER
0150 34E1 LDA RI ,914(#OUTBUF'
e152 0080
0154 BA21 LDIiB !RI,@R2,Re ! TRANSFFR TO OUT3UF!
015~6 0010
0158 34CA LDA R10,R12(#PBUFNC)
015A 0000
015C 1EA6 JP @hlo I OUTPUT TO CONS
015E END SNrMSG

GLOBAL
015E CONINT PROCEDUREi*

* CONINT: CONS (PORT2) INPUT INT HDLR *
ROUTINE, WHICH GETS REC CHR *

*FROM USART. REC CHR IS CK
*FOR TXOFCH OR TXONCH, AND
* • MFLAGS ADJUSTED ACCORDINGLY

4 * TO SIGNAL PROCEDURES. *

ENTRY
015E 93FO PUSH @R15.RO
0160 93FI PUSH @Rl5,R1
0162 93F2 PUSH NR15,R2 I SAV? WORK ?.EGS
0164 93FE PUSH @R5.Rl4
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0166 7D15 LDCTL R1,PSAOFF I DATA kREA ADR I
0168 211E LD R14,@R1

I GET CHAR AND CHECK FOR TXOFCH OR TXONCH I
016A 3A94 INB RL1,PORTBD I GET USART DATA
016C FFEI
016E A297 RESB RL1,#PAR I CLR PA ITY BIT
0170 67E0 BIT MFLAGS(R14),#TRPMDE0172 e51C

I TEANSPARENT MODE !
0174 EE18 JR NZ,PUTCHR I YES. ........... I
0176 0A09 CPB RL1.#TXONCH ! NO, CK FOR TXONCH!
0178 1111
017A EE03 JR NZ,AGAIN I NO,....
017C 63E2 RES MFLAGS(Rl4),#OSTOP ! RESET TO,
017E 031C I RESUME OUTPUT I

0180 E818 JR FINISH
AGAIN:

0182 OA09 CPB RL1,#TXOFCH I CK FOR TXOFCH I
0184 1313
0186 EE03 JR NZAGAIN2 ! N ....
0188 65E2 SET MFLAGS(R14),#OSTOP I STOP OUTPUT !
018A 031C
018C E812 JR FINISH

I CHECK FOR ESCAPE CHARACTER I
AGAIN2:

018F OA09 CPB RL1,#ESCAE
0190 iBiB
0192 EEO9 JR NZ,PUTCHR ! NO. ........ I
0194 67E3 BIT MFLAGS(R14),#SNDMPE ! YES, CK SJD MDE!
0196 031C
0198 EE03 JR NZ,ESCP I YES. ........ I
019A 67E4 BIT MFLAGS(R14),#LDMDE ! NC, CK LD mrE
319C 031C
019E E603 JR ZPUTCHR I NO I

ESCP:
01AO 65E5 SET MFLAGS(R14),#ESC ! SET ESCAPE BIT I
01A2 0310
01A4 E806 JR FINISH

I PRIMARY SAVE CHARACTER ROUTINE I
PUTCHR:

01A6 31E0 LD FO,RI4(ONXTPTR)
01A8 030C
O1AA DFF8 CALR GETBUF I GET RNGBUF ADDR I
01C 33E0 LD R14(#NXTPTR),RO
01AE 030C
01BO 2E29 LD3 @R2,RL1 I PUT CHR IN RNGBUF I
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FINISH:
01R2 97FE POP Rll,@R5
01B4 97F2 POP R2.@Rl5
01B6 97F1 POP -u,(F15
01B8 97FO POP RO,@R15 I RESTORE WORK PEGS I
01BA 7B00 IIET
11BC END CONINT

GLOBAL
013C GETBUF PROCEDURE

* GETBUF: DETERMINES POSITION IN
* RINGBUFFER TO PUT CR GET
* NEXT CHAR. *

REG USE: INPUT RO = CUHRENT INDEX
* RETURN R0 = NEW INDEX
*R2 = ADR OF RNGBUF

ENTRY
01BC 93FD PUSH @R15,Rl3
01BE A102 LD R2,RO
olco A900 INC R0,#I I INC PTR
01C2 0Be' CP EO,#RBSIZ ! WRAP AROUND
01C4 0100
01ce EE01 JR NZ,GB
VIC8 8D08 CLR Re ! RESET INDEX
01CA 34ED GB:LDA R13,R1%(#FNGBUF) I NEW AD-R
01CC 0100
01CE 81D2 ADD R2,R13
01DO 97FD POP P13,@R15
01D2 9E08 RET
;1D4 END GETBUF
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GLOBAL
01D4 MCZHND PROCEDURE

*MCZHND: MCZ (SERIAL POETi) INPUT *

* INTERRUPT HAADLER ROUTINE

* ~FROM USART, AND STORES IN WIHGT EEVDCA
* MCZBU7.

ENTRY
01D4 9370 PUSH @Rl5,RO
01D6 9371 PUSH @Rl5,R1
01DS 93F2 PUSH @;'15,R2 I SAVS WORK RECS I
elDA 937! PUSH @r;K1l5, R14
01DC 7D15 LDCTL R 1,PSAPOFF
01DlE 211E LD R14,@R1 I DATA AIEA ArR I

GET CHAR FPOM MCZ!
01E0 3A94 INB RL1,PORTAD ! "YET CHR I
01E2 FD9
Q'1E4 k297 RESB RL1.#PAR ! RESET PARITY
01F6 31EO LD FO,Rl4(#MCZUT)

01E8 0310
elxk D778 CALR GMCZAD IGET MCZBUF ADR
OlEC 33FO LD Rll(#MCZPUT),RO
01EE 0310
0170 2229 LDB O1R2,RL1 ISAVE CHAR

!RESTORE WORK REGS I
01F2 977! POP R14,@R15
V174 9772 POP R2,@R15
0176 9771 POP Rl,L@R15
0178 9770 POP i-O,GRl5
MlA 7pe0 IRET
olEC END MCZHND
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LOB .L
01FC GMCZAD PROCEDURE

* GMCZAD: GET NEXT .DB OF rICZ BUFFE '

* TC STORE OR GET CHARACTER. *

* PEG USE: INPUT RO = PTR IN MCZBUF
* RETURN RJ = NEW PTR IN BUF *
* 2 = BGN OF MCZ3U? *

ENTRY
01FC 93FD PUSH @El5,Rl3
0AFE A102 LD R2,R0200 AM£' INC Ro',#1

0202 9E08 CP RO,#RBSIZ I WRAP AOUND? I
0204 010002e6 EEeI JR 4Z,GBZ
0208 ED08 CLR Po I ;ESET OFFST IGBZ:
29A 34ED LDA R13,Rl4(#MCZBUF, !GET .kDR!

020C 0200
020E 81P2 ADD R2,RI3

0 210 97FD POP Rl3,@.Al5
0212 9E98 RET
0 214 END GMCZAD

END INTERRUPTHDLR
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3. LOAD MODULE

Z8000ASM 2.02
LOC OBJ CODE STMT SOURCE STATEMENT

1 LOAD CMD MODULE
$LISTON $TTY

* ~LOAD CMD" COMMAND TO DOWNLOAD ZSK -.
} * OBJ CODE FILE FROM rIO/ :

* MCZ SYSTEM IN TEXTRONIX FORMATTED *
* PACKET PASSING PROTOCOL. USER CAN *
* SPECIFY LOAD PDDESS INSTE&D OF
* USING MCZ LOAD ADDRESS.

* CAUTION: *
* CODE FILES MUST BE RELOCATABLE *
* TO EXECUTE PROPERLY.

* SYNTAX: LOAD <FILENAME> [<ADR">] *
*

CONSTANT

RXR := 2
TXR := 0
PAR := 7
PORTAD := %FFD9
PORTBD := %FFEI
PORTAC %FFDB
PORTBC := %FFE3

IDPORT := %FFCB
ICPORT := %FFC9

TCMD := %FFD2
TDTA := %FFDO

BUS LOCK :=%FFF9
BUS UNLOCK :=%FFF8
VINTR %()01000000
VIBIT := 12
ESCAPE : %1B
BS : %8
LINDEL := %7F
CR := %OD
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LF := tOA
TXOFCH := %13
TXONCH := '11
INSIZ := 123 ! INTBUF SIZE
OUTSIZ 128 ! OUTBUF SIZ7 I
R3SIZ := 256 ! RING BUFFER SIZE I

BIT ?OSITIONS Ij MONITCO FLAG 404 D
TRPMDE 0
ISTOP 1
OSTOP 2
SNDMDE 3
LDMDE 4
ESC 5
TXMSK := %6

COMDS := 11

INTERN 5L
$SECTION DATADEC
$ABS 0

£000 INTBUF ARAY [128 BYTE]
ooe0 OUTBUF ARRAY [126 BYTE]
0100 R4GBUF ARRAY [256 BYTEl
0200 MCZBUF AE:..AY [256 PYTE]

0300 BUFADR WORD
0302 BUFSIZ WORD

7394 INTPTR WORD
0306 OUTPTR WORD

0308 UNIMP WORD
03VA BRKCNT WORD

030C NXTPTR WORD
030E GETOUT WORD
('310 MCZPUT WORD
0312 MCZGET WORD
0314 BRKSTR WORD
e316 BPKADR WORD
0318 TMPSP WORD
031A TMPFCW WORD

031C MFL AGS WOPD

I USER REGISTER STORAGE I

031E RO WORD
0320 RI- WORD
0322 R2_ WORD
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0324 R3 WORD
7326 R4 *CRD
032S P5- WORD
032A R6 WORD
P32C R7- WORD
'032E PS- WORD
0330 R9- WORD
0332 Rio_ WORD
2;334 RI- WORD
0336 R12 WORD
0338 R13 WORD
033A R14 WOPD
033C R15 WORD
7'33E RPC WORD
0340 RFC_ WOFD

0342 RETRY WCRD
17344 ADP STE WORD
0346 CMDTBL .RRAY[12 WORD]

EXTERNAL PRNT3F PROCEDURE
EXTERNAL GETNXT PROCEDURE
EXTERNAL EROP LABEL
EXTERNAL SNDCHR PROCEDURE
EXTERNAL GETADR POCEDURE
EXTERNAL 4MCZAD PROCEDURE
EXTERNAL SNDMCZ PROCEDURE
EXTERNAL CONVERT PROCEDURE
EXTERNAL PBUFNC LABEL
EXTERNAL SNDMSG PROCEDURE
EXTERNAL CONVW PROCEDURE

$SECTION LOAD PROC
$REM 0

GLOBAL
0000 FNAME PROCEDURE

* FNAME: RESETS TWO PTRS TO MCZBUF *

* • AND CHECKS FOR FILENAME. *

ENTRY
o0o0 4DE8 CLR MCZGET(R14)
0002 0312
0004 4DE8 CLR MCZPUT(Rl4) I RESET BUFFER I
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00M6 0310
0006 34CA LDA R10,R12(#GETNXT)
000A. 0000*
?00C 1FAO CALL @P.1(7 SKIP CMD ARC
0007 OA08 CPB RLO, #'A
0010 4141
0012 E711 ill C,rUN
0014 OA08 CPB ?L0,#'Z'+1
0016 535B IAPoCTx~1)SI ONX R
e018 EFOE JR NC.DUN 1ST CHR IN (A. .Z)

0022 76CA LDA R10,GETAD~Rl2)

0026 1FA0 CALL @Rp.! IP TNET US PEIFE

I ADDRESS I
e028 A13B LD R11,R3 !SAVE USER ADD.
002A 6FF3 ID ADP STi1 )F
002" 0344
P02F ME08 RET

0030 210B NODR R11,#%FFFE I SIG4AL TO USE MCZI

0032FEY!I ADDPESSI

0034 9E08 RET

DUN:
0036 SD98 CLR R9
0038 34CA IDA R10,R12f#ERCa)

003C 1EA8 JP @r10l ! E-ROR, RTM TO EXECI
003! END FNAME
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GLOBAL
003E CMDPAS PROCErURE

* CMDPAS: LOAD CMD PASSING M"CHANISM '

* SENDS 'B;" PLUS CONS CMD *
LINE TO MCZ AND CKS RESPONSES FOr

*GCOD Z80 PROGRAM LOAD.

DEG USE: RETUEN NZ IF ZeO LOADED *

*Z IF OT

ENTRY
M03E 67F5 BIT MFLAGSRI4).#ESC ! CK FOR ESCAPE
0040 031C
0042 E602 JR Z,GCMD
Pe44 8D41 SETFLG Z
0046 9E08 RET

GCMD:
0048 C242 LDB RH2,#'3"
004A CA3B LDB RL2,#';"
004C 6FE2 LD OUTBUF(RI4),R2 ! LOAD INIT ';' 1
704E 0080

I FOR BRIEF MODE I
0050 76E2 LDA R2,OUTBUF(Rl4)
0052 0080
0054 A921 INC R2,#2
0056 76E1 LDA R1,INTBUF(RI4)
0058 0000
005A 2100 LD R0,#%40 I LD CMD IN CUTBUF
005C 0040
005E BB11 LDIR @R2,0Rl,R0
0060 0020

0062 76E1 LDA Rl,OUTBUF(R14)
eO64 0080
0066 0101 ADD Rl,#%80
0068 0080
006A 6FE1 LD OUTPTR(RI4),R1
006C 0306

006! DFB6 CALR OUTSTM I OUTPUT BUFFER I
0070 DFE? CALE SKILN ! SKIP MCZ ECHO
0072 DFD4 CALR MCZCOM I WAIT RESPONSE I
0074 OA09 CPB RL1,#'B"

076 4242
0078 EE02 JR NZ,LDSTAT
007A DFEC CALR SKILN I SKIP MCZ ECHO I

68



q~o7c rFr9 CAL,! MICZCCM !'hAIT RFSOASE

I VERIFY LOAD STATUSI
LDST AT:

go7E oAe9 CP3 ?Ll,#9 I TESTr LEGAL

0082 E60E JR Z,.RECACK IACKNOWLEDGEMENTS
oC84 VA09 CPB RL1,0
006 3030
0088 E60B JR ZRFCACK REC GOOD ACK
?e8h 9A09 CPB RL1,#'7
009C 3737
008E E608 JR Z,RECACK

NO ACKNOWLEflGEMENTS RECEIJED
YRMSG:

e0go rFD9 CALR RECMSG I G cT MCZ SG I
00~92 34CAt LDA RIlO.Rl2(#SNDCH;)
0094 000
0096 1EAO CALL @R10 I SEND TO CONSI
0099 Ma8 C?B RLO.#LF
009A OAOA
009C 9E06 RET Z DONEI
909E E8F8 JR ERMSG

IACKNOWLEDGE RECEIVED I
RECA C K

MP' 8D43 FESFLG Z I ETURN NZ
00A2 9E08 RET
0OA4 END CMDPAS

GLOBA~L
SKPD LABEL

00M4 SEIPLM PROCEDUIRE

*SKIPLN: SKI? RECEIVED LINE FROM
* MCZ; RETURN FIRST CHAR OF*
* NEXT LINE.*

4 *REG USE: RETUR4 RL1 = 1ST CER
* AND NZ IF ESC

ENTRY
00A4 DFE3 CALR RECMSG I SKIP OVER LINE I
M6 0A08 CP'. ?L2.*CR THIRU CR,LF
10A8 ODOD
OOAA EEFC JR NZ,SKIPLN
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?OAC 2101 LD Rl,#%3000 !D?2LAY FACTOR
00AF 3000

1MAIN LOOP ?OR RECEIVING CHAR

LOOPi:
OOBO 61FO LD RO,MCZGETrRl4)

0034 4BEO CP R0,MCZPUT(R14) I TEST FO. EEC C~aI.
0036 0310
00B8 YE03 JR NZ.IECHR I YES.........
OOBA AB10 D'TC III *1 1 -NO, WAT AWHILE I
00OBC EEF9 JR NZ.,LOOP1
?OE 9'Fe6 FET Z! FORCED E01,

RECHR:
OOCO DFFB CALi MCZCOM
O'0C2 PA09 CPB RL1,#' !CK 1S=PI CHR
0OC4 2020
00C6 9EOD RET PL
oeC8 DFE5 CALR RECMSG
OOCA E8FO JR SK?B
00CC END SKIPLN

0oCC MCZCOM PROCEDUFE

SMCZCOM: LOOPS WAITING FOR RECEIVE *
CHAR FROM MCZ BY SEEINq IF

* MCZBUF GETS CHAR. DOES
* ADVA~NCE POINTER.*

*REG USE: RETURN RL1 = CHR

EN TRY
?OCC 61yo LD Fe,MCZGET(R14) 1CHECK MCZBUF
OOCE 0312
OODO 4BEO C? Ro,MCZPUT(R14) I POINTERS
OOD2 e310
OOD4 E67B J ZmCZCOM I WVAIT .. I
00D6 34CA LDA R10,R12(#GMCZAD)
00fl8 TO0W
OODA 1FA0 CAL 'L @Flo I GET CHA3 FPOM BUF!
OODC 2029 LDB RLl,@R2
MED 9E08 RET
OoEo END MCZCOM



PECtMSG PROCEDUR -E

* RECMSG: LOOPS WAhITINJG FOR RLE" CHR
* FEOM MCZ. GETS ClAT' AND
* TrO NOT ADVANCE 3UF ?TR.

* REG USE: RETURNS RLO CHT-

or 1O LD RtCZGETRl) ETR T

OOES s END JREZCMCSGWIT ...

0OFF F OUTT VA LABpELGT1T"A
OOFO FE OULN PROCZEUR lO 1STR T

*O422 OLNE OUTPUTS AT L4O CHA RO

*OF ENDND.S

* OUTSTM: OUTPUTS A LIN7 OF CHAR F/RM

ENTRY
910FE 61l!2 LD R 2 ,0U TPTR (R14)
O0FA 0306
oeFc OC25 LDS ?72,4CR !STORE C-1 IN BUT
OOF? ODOD
0100 E9F0 INC OUTPT.R(R!4).#l 1 INC ?TR

I NO CR ENTRY POINT
OUTS TM:

m,104 7EE1 LDI =1.OUTBUY(Rl4'
1106eoeo8

I MAIN4 LOOPI
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OVRAGN:
• li8 2919 LDP PLO.@RI

01• 9 A910 INC Ri
010C 34CA L:A R10,R12 #SADMCZ)

0110 1FAo CALL @Flo ! SND CHR TO MCZ I
0112 E60.3 JR Z,FINIS
"114 4BE1 CP l.OUTPTR(R14)
0116 0306
0118 E7F7 JR C,OVRAGN I CK IF BUF EMPTY I

. FINISHED. RESET OUTPTP(R14) AND BLANK OUTBUFI FINIS:
011ZIA 76E2 LDA R2CUT3UF(RI14) ! RESET POINTER I

0lE 6FE2 LD OUTPTR(FI4),F2
0120 0306
?122 21P0 LD RO,#OUTSIZ/2
1124 0041
0126 AB00 DEC RO,#1 I SET COUNT !
e128 4DE5 LD OUTBUF(R14),0" " ! LOAD CCUNT
t"12A e080
012C 2020
912E 76F2 LDA  R2.OUTBUF(RI4)
0130 e00,
0132 A121 LD R1,R2
0134 A911 INC R1,42
1136 B221 LDIR @?I,@R2,1R I CLR BUFFER
0138 0010
713a 9E.8 RET
013C END OUTLNE
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ABOTV LPBEL
GODRAK LABEL,
BADLPkK P~ccErURE

* ArPAK: SENDS RI2SFND SI'7NAL 77') *
* TO M~CZ FOR BADl CKSUM OR R?.C
* \NCN-ASCII CHR.*

*AICRTM: SEADS ABCRT SIGNAL ('9')
* ~ iH!N USSR SELECTED .

~GODPAK: SENDS ACIC SIGNAL ('0') F01
* RECEIPT OF GOOD PACKET. *

ENTRY
013C C837 LDB RLO.#*7' 1 ljD RESEND SImj I
?13F F803 J-- OUTALL

AFORTM:
0140 Ce39 LDB RL0.,*9' LD APORT SIl
?'142 7801 JR OUTALL

GOD? AK:
0144 C?30 LDB RL0,#'0' I LD REC OK SI1

OUTPLL:
014:6 6EE8 LDB OUTPUF(Rl4).nL0

018 6ED LDA R1l3,OUTBUF(Rl4)

214E AgDV IN R13,#l
9150 6FFD LD OUTPTR(R14).R13
2152 0306
0~154 D02F CALR OUTLNE ! SEND MCZ SYSTEM
9156 Pe5A CALEZ SKIPLN !SKI? ECHO
0158 2F08 RET
015A END ?ArPAK
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GLOP AL
-015A GETACK PROCEPURE

GETACK: RECEIVE AND INTERPRTT ACK
F*OM MCZ. GOOD kCK = '?' *

BAD ACK = 7'
* ABORT = "

REG USE: RETURN Z,NC IF GOOD ACK: • NZ,NC IF BAD ACE
= NZ,C IF ABORT

ENTRY
015A D048 CALR 7CZCOM ! GET CHR I
,15C OA09 CPB RL,#'7' ! CK FOR ACK IP15E 3030

0160 ~ CEC FOP4 ABORTCI O.....

J162 t)60 CALR SKIPLN ! YES, REC AC I
V164 8D41 SETFLG Z
0166 SD83 RFSFLG C
016 9E08 RET

!CK FOR '7' AND 9" NON-ACKNOWLEDGEMENTS
NACK:

016A OA09 CpB RLI,#'7" CK FOR RESEND I
016C 3737
016E EE04 J? NZ,ABRT I NO .... I
0176 ro67 CALR SKIPLN
V172 8D43 RESFLG Z
0lT 1'4D83 RE-SFLG C
0176 9EO9 RET

!CHECK FOR ABORT
APRT :

.- 0178 OA09 CPB RLI,#'9"
;, 17A 3939

017elC E602 JR Z.ENDIT YES, ABORT,. I
,017IE D050 CALR RECMSG I GET ANOTHER CHR I

P180 F8EC JR GETACK !TRY AGAIN ....!

I ENDIT :
Ole12 D070 CALR SKIPLN
0184 9D43 RESFLG Z
0186 8D81 SETFLG C
0188 Me8 RT
?18A END GETACK
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1118A, LINRCT PROCEDURE

~LIN?CT: "?ECFIVES LINE OF CHAD FROM*
* MCZ AFTER RECEIPT O? '/'9
* IND STOPES IN INTBUF, ADDING*Ii * CR AT END AND FILT3RING OUT*
** CONTROL CHARACTERS. '<20H) (PN'FSATF8 HR

ENTRY
IWAIT FOR ASCII/

oleA r056 CALR HECMSG
V1.8C 0'A08 CpB D,#/
018E 2?2F
0190 EEPC Jll NZ,LINRCT I WAITI

BEGIN STORING CHARACTERS
1192 7674 LDA RI.INTPUF(Rl4)
0194 0000
0196 CB50 L:3 L-m#80 !SET LINE LENGTH

STORiE CHAR IN INTBUF
LOPS TR:

7198 D05D CALF RECMSG !GFT CHAR
019A 2 i148 LDB @Rl,RL0 I STO27E
019C Me0 CPB RLO,#CR I CX FOR ENDI
019E PDOD
1,lAO YE02 JR NZ,SKPSOm 1 0T CHAR..
01A2 D07C CAL SKP!
?'11f4 9E08 P~ET

!CONTROL CHAR FILTERED AND DEC LINE COUNTER
SKPSOM:

"m1A6 e 108 CPB RL 0,#
01AE 2020
01AA E7FC6 JR C,LOPSTR
vl1ac '94e INC R4,.01 ! GOOD CHAR
2'1AE FBOC DBJNZ RL3,LOPSTR ! DEC COUNT I

ITRUNCATE, TOO MANY CHARI
LOPO VP:

0120 De69 CALR RECMSG
013B2 OA08 CPB R'"l0,#CR ILCOK FOR CR
0lB4 eDeD
M16 EEC JP NZ,LOPOVP
0138 76ED LDA R13,INTBUF(R14)

01A0000
01?C 010OD ADD R13,#e0
11BE OV50
?lC? 21D8 LDB @Rlmw,RLO
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11C2 9TO8 PET
01C4 END LINRCT

?IC4 UNPACK PROCEDURE

* UNPACK: UNPACKS RECEIVED PACKETS
* FROM MCZ IN INTBUF AND *
* LOADS IB SPECIFIED MEMORY *
*'REA. ASCII CHAR ARE CON-
* VERTED TO HEX VALUES. *

* REG USE: INPUT RH3 = $BYTE DATA *

ENTRY
VlC4 APZC LDB RL4,RH3 I SAVE COUNT
01C6 DFDF CALR CONVAD I CONV START ADIE I

CHECK FOR USER ENTERED ADDR FOR LOAD
01CE OBOB CP R1I,#%FFFE
01CA EFFE
PICC F601 JR Z.USE MCZADR
01CS AlBI LD RI,I1l I USER SPECIFIED I

USE MCZADR:
01D? 76F2 rD. R2,INTBUF(RI4)
01D2 00 0
01D4 A927 INC R2,#8

CANDS:
OlDf DFF8 CALR TRNHEX I CONVERT 2-ASCII CHR I
01D8 2E18 LD3 @R1,RL0 I STCRE IN MEM I
01DA A910 INC R1,#1
01DC FC04 DBJNZ RLI,CANDS ! CONV AND STORE ALL I

I UPDATE USER SPECIFIED ADDRESS I
1DT OBOP CP R11,#%FFFE

O1Eo FFFE
01E2 E601 JR Z,NO UPDATE ! USE MCZ ADR
11E4 AIIB LD RII,R1 I UPDATE USER ADR I

NOUPDATE:
e1F6 9E08 RET

OlE8 END UNPACK
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0-1Fe8 TR4HTX PROCEDURE

*TRNPEX: CONVERTS TWO ASCII CHAR FRM*
* INTBUF TO TWO 4-BIT HEX #
* AND ADD TO CKSUM.)F * EUSY: INPUT R2 = PT OIS H

R q= 4XVALUE
AN CI NON-ASCII

*NC IFALL GOOD *

0118 DFE6 CALR AT0H E X I CONVE?,T 1ST CHP
011EA 9F07 RET C
q'1FC 908B ADDB 71,3,PLO ! ADD TO CKSUMl
01E- B309 SLA RO,#12 ! MOVE TO H NIBELE

'lF2 DEB CAfLR XTOHEX ! CONVE'IT 2ND CHR
01F4 9E07 RET C
01F6 808B ADEB3 RL3,RLO
01F8 8408 OiPB PLO.RHO ! COMSINE NIBBLES
01FA ED23 RESYLG C
01FI, 9908 RET
121FE END TBNHEX

01FE ATOHFX PROCEDURE

*ATOHE3X: CONVERTS ONE ASCII CHAR TO
* 4-3IT HEX NIBBLE.*

* IEGw USE: INPUT R2 = PTF TO CHR
* RETURN R2 =PTR + 1

* RLO= HEX lIBBLE *

ENTRY
01F! 2028 LDB RLO,@R2
0200 A920 INC R2,01 I INC ?TR I
7202 34CA LDA E10,?12(#CONVERT)
0204 0000*
0206 1FAO CALL @R10
'1208 9Ee8 RET
020A END ATOHEX



020A CONVAD PROCEDURE

* CONVAD: CONVERTS STARTING ADDRESSI CF PACKET DATA TO HEX #.

REG USE: RETURN R1 = ADDRESS(HEX)

ENTRY
02eA 76E2 LDA R2.INTBUFRI4)
020C e'0P0
020E DO1 CALR TRNHEX
0210 A081 LDB RH1,RLo I STORE 1ST BYTE I
?212 D016 CALIR TRNHEX
0211 A089 LDB RL1,RLO I STORE 2ND BYTE I
0216 9E08 RET
?213 END CONVAD

0218 CHKPAK PROCEDURE

CHKPAK: CK RECEIVED MCZ PAC CKSUM
*AGAINST ACCUMULATED HEX
* VALUE CKSUM AFTER ASCII-TO- *

UEHEX CONVERSION.

REG USE: RETURN RH3 = BYTE COUNT
AND C IF BAD OR

~NON-ASCII.

ENTRY
0218 76E2 LDA R2,INTBUF(R14)
021A 0000
021C C303 LDB RH3,#3
?21E DF79 CALR CHKSUM ! CK 1ST CKSUM
0220 9E07 RET C ! BAD CK I
0222 8C34 TESTB RH3
0224 9E06 RET Z ! NO DATA
0226 93F3 PUSH @R15,R3 I SAVE BYTE COUNT
0228 DFFE CALH CHKSUM I CK 2ND CKSUM I
e22A 97F3 POP R3.@R15
022C 9E08 RYT
022E END CHKPAK
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?22F CHKSUM PROCEDURE

* CHKSU: CONVERTS ALL REC ASCII CHR "
* Iq PAC TO gEX AND ACCUM NEW =
* CKSUM. COMPARE CKSUMS AND
* REPORT DIFFERENCES.

SRFG USE: I'4PUT R2 = PTR TO PAC
= PH3= # CHR PAIRS

RETURN 1H3= BYTE COUNT
RL3= NEW CKSUTM

~RH3= REC CKSUM
~AND C IF BA D OR

~ON-ASCII FEC

ENTRY

022E ?CB8 CLRB RL3 ! 7WSET CKSUM
0230 D1025 AB:CAL7 TRNHEX ! CONVERT PAIRS !
P232 9E07 RET C
0234 F303 DBJNZ RH3,AB I CONTINU... !
0236 A083 LDB R.H3,RLO
?238 93F3 PUSH @?15,R3 ' SAVE BYTE CNT !
723A DO2A CALR TRNHEX I CONVERT NEXT TWO
023C 97F3 POP R3,@R15
723F 9E7 FET C
0243 eAB8 CPB RLO,RL3 ! COMPARE CKSUMS
0242 9EO6 RET Z ! GOOD CK...
1"244 8D81 SETFLG C ! BAD CKSUM
0246 9EO8 RET
0248 END CHKSUM
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GLOBAL
9248 LOADFL PPOCEDUPE

LCPDFL: RECEIVES PACKET FROM MCZ IN 
* FOLLOWING FORMAT: *

* <8DR><CNT><CKS1><DTA>...<DTA><CKS2> *

ADR = START ASR IN Z8000 MEM
* CNT = # DATA WORDS
* CKS1= CKSUM OF <AD?> + <CNT> *

<DTA>...<DTA> = 30 DATA WORDS *
*I * CKS2= CKSUM OF DATA HEX VALUES

PROCEDURE VERIFIES CKSUMS BEFORE *

1 STORING DATA IN Z8000 MEM. PPCKETS *
ARE ACK FOR WITH: "0' = GOOD

'7' = RESEND *
S'9' = ABORT *

* IF REC '//' FROM MCZ, ECHOS WHAT
REC NEXT TO CONSOLE AND ABORT.

ENTRY
P248 D125 CALIR FNAME ! CK FILENAME
024A 65E4 SET MFLAGS(RI4),#LDMDE ISIGNAL LOAD IN I
024C 031C

!PROGilESS!
021E D109 CALF CMDPAS I SND CMD TO MCZ !
0250 9E06 RET Z I Z80 PROG NO LOAD

RECLOP:
0252 D065 CALR LINRCT I GET PACKET I
0254 7672 LDA R2,INTBUF'Ri4)
M256 oee0
0258 2028 LDB ?L0,@R2
025A 0A08 CPB RLO,#'/' ! CK FOR '//' I
025C 2F2F
025! FE1b JR NZ,CONTIN INO, CONTINUE...!
0260 76E1 LDA R1,OUTBUF(R14) IYES,!
e262 0080
0264 2103 LD P3,#%20
0266 0020
P268 BB21 LDIR @Rl,@R2,R3 !ERROR MSG SETUP I
026A 0310
026C 76EI LDA Rl,OUTBUF'R14)
726F 0080
0270 0101 ADD Rl,#%20
0272 0020
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P274 6F'Fl LD OUTPTR(1'14).Rl !SE.T OUTPTR

03276 0306

0278 34CA LDA Rl0,Rl2(#P3UFNJC)

027C IFAO CALL @p10
027E 9EO9 RET

CONTIN:
02820 6735 BIT MFLAGS(R1U,#ESC !CK FOP ABORT I
02e2 031C
P294 EE34 JR NZ,ABT IYES, ABORT ...!
?286 D038 CALR CHKPAK ICK C?:SUMSI
02?8 EF02 J'R NC,GDLD IGOOD LOADI
728A D~8 CAT7 BADPAK !SF,.D NON-ACK

*1028C EE:72 JR RECLOP ITRY AGAIN!

!CHECK FOR LAST PACKET AND PRINJT <ENT PrR>l
GDLD:

028E SC39 C L.RB RI,3
2W~ 6138 ADD R8,R3 IACCUM NUMBER BYTES

OF TRANSFER

0292 eC34 TVST3 RH3 !CK COUNT=0
0294 E128 JR 4Z,STO? I OK, BEGIN STR
0296 DOAA CALR. GOrPK I SEND GOOD ACK I
0298 54FO LDt RR0,If.TBUF(114)
029A 000
0~29C 76Efl LDA R13.OUT3UF'R14)
029F eea
02AO 017D ADD Rl3,#%oC
02A2 OOOC

CHECK FOR USER SPECIFIED MDR
02A4 OB09 C? R9,0%AAAA
02A6 AAAA
e2A8 E61D JR Z.END LOAD !NO ECHO TO CONS
02AA 021B C? 211,#%FFFE ICK FOR LOAD ADRI
02AC FFFE
~2A E608 JR, Z,SAME-ADR IUSE mcz APR

40230 6FED iD OUTPTR(Rlo4),?-13 I SET OUTBUT ADE I
02B2 0306
P'224 61F5 LD 15.ADqRST'R(i4" ! GET USER ADR
32?6 03A!s
0236 76CA LDA RlO.CONVW(R12)
0'234 Me*
12?C 1FAO CALL @"T10 ICONVERT TO PSCII AND I

IAND STORE IN OUTBUF I
72BE F801 JR VIN-BUF

SAME _ADR:( 31



?2 DfLI LDL @R13,RRO

qZC2 3402 ED A I D2,ENADE !LOAD 2NTrY LYBYL!
02CA 0040
0216 76E1 LDA R1,OUTBUFfR14)
0'268 e?80
02CA 2100 LD
02CC 0006
72CT 'SB21 LD 1. GkRl,9R2,Re

02r2 76ED LA, R13,OlJTPUF(R14)

02D8 0010
7 2DP 6FFD LD OUIPTR(R14),Rl3
02DC 0306
02rE 34CA Lt'A RIO,R12(#PRNTEF)
7'2EP VVe
02E2 IFA0 CALL @TR1O I ?PINT MESSAGEI

END LOAD:
C2E4 9E08 REVT

STOR:
02E6 D06F CALi CONVAD
F'2F8 DeV3 CAL7 GODPAK ISEND ACK
02EA D094 CALR UNPACK 1 UNPACK AND STORE
02FC ESB2 JR RECLOP !CONTINUE....!

02ET 3402 LDPR R2,EMSG
02FO OOOA
02F2 34CA LDA RIO, R12 (iSNDMSG)
02F4 0000*
02F6 1PAO CALL GaR1o I SEND MESSAGE
MS! DODD CAL4 ABORTM ISEND ABORT
02PA 9EO8 RET

02FC END LOADFL

EMSG:
02FC 07 BVAL 7
0 2YE 2T41. WVAL '/A'
e 3OO 424F V~AL 'BO'
OM30 5254 WVAL 'RT'
3304 OD EVAL %OD

EN TADR:
03e6 454E VVAL 'SN'
1308 5452 WVAL 'TX'
030A 5920 WVAL 'Y
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r3VC 50?4F WV AL 'PO'
~30EE 7L 'IN'
0310 5420 VAL 'T "

END LOPDCMD
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4. REGISTER MODULE

Z8000ASM 2.02
LOC 03J CODE STMT SOURCE STATEMENT

1 REGISTER CMD MODULE
$LISTON $TTY

REGISTER CMD: DISPLAYS CONTENTS OF *
*ALL USER (') REGS CR *

EACH REGISTER INDIVIDUALLY IN THE *
* SUBSTITUTICN MODE. 1 "0' ENDS THE *
* SESSIOM; A CP ADVANCES IN ORDER
* THROUGH REG CONTENTS WITHOUT ANY
* CHANGES; AND A VALID HEX ENTRY
* ~TWILL ALTEP THE ?EGISTEF CONTENTS. *

SYNTAX: REGISTER [<REG NAME)] *

EXTERNAL EROR LABEL
EXTERNAL GETCHR PROCEDURE
EXTERNAL STOBUF PROCEDURE
EXTERNAL DISP PROCEDURE
EXTERNAL PPNTBF PROCEDURE
EXTERNAL CONVB LABEL
EXTERNAL GETNXT PROCEDURE
EXTeFNAL DISPNC LABEL
EXTERNAL CONVW PROCEDURE

$SECTION REGISTERPROC
$REL 0

0000 30 20 LKTBL ARRAY [* BYTE]:='0 1 2 3 4 5
6 7 8 9 1O1112131415PCFCRLRH'

0002 31 20
0004 32 20
o0e6 33 20
0008 34 20
O0OA 35 20
MC 36 2e

000E 37 20
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0010 38 20
"012 39 2V
71014: 7 30
,4016 31 31
ql'18 31 32
701A 31 33
001C 31 34

M01E 31 35
0020 50 43
0022 46 43
0924 52 4r'
0026 52 48

GLOBAL
PPPEG2 L !'Q Et

002E PRRFG1 PROCEDURE

1 PP.-Gi: OUTPUT CONTENTS OF USER *

REGISTERS 0-13 TO CONS.

PEREG2: OUTPUTS CONTENTS OF USE?

REGS R14,R15,RPC.RFC. 

ENTRY
0028 D6E LDK R6,014 ' SET N PEGS
002A 34E1 LDA RRIA(#R@_) ! LOAD BASE AD?
002C 031?
M02E F8e3 JR PLOOP

I PRREG2 ENTRY POINT
PRREG2:

,e3P BD64 LDK R6.04 , SET 21D LINE REG #
0032 34?1 LDA RlR!4(#R14_) ! LOAD BASE AD.
0034 033A

! MAIN PRINT LOOP
PLOOP:

0036 2115 LD R.5,@R1
0038 34Ck LDA RI0,RI2(mCONVW) ! CONVERT HEX TO
003A 0000*
003C 1FA0 CALL @R10 ;ASCII!
003E AB60 DEC p6,#1 f DONE? I
0040 E604 JR Z.PRNT I OUTPUT IF YES I
e042 69E0 INC OUJTPTR(RI4),#l
v,044 0306
0046 A911 INC RI,#2 !ET NEXT REG ADR I
e048 F876 Ji PLOOP ! LOOP
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PRNT:
V.04A 34C.A LDA RI0,R12(1PRNTBF)
7(i4C 00e'0*
004F lEAS J? @lR

0050 END ?RREG1

GLOBL

RGRDR2 LABEL
0050 RGHR I PROCEDURE

= RGHDR1: OUTPUT HEADER FOR REGISTERS *
*• FO - R13. *

RGHDR2: OUTPUT HEADER FOR REGISTERS
! RP4, RIS. RPC, RFC. *

ENTRY
0050 BDOE LDK RO,#14 ! SET PRINT COUNT
0052 3405 LDA3 R5,LKT3L
OP054 FFA
0056 F805 J HLOOP

I SECOND HEADER ENTRY POINT
P j'HDP2:

0058 BD04 LDK RO,#4 ! SET PPINT COUNT I
305A 3405 LDAR R5,LKTBL105C FFA2
05E 0105 ADD R5,#28

MAIN PRINT LOOP
BLOOP:

0062 31E2 LD R2,RI4,#OUTPTR) I LOAD OUTBUF INDEX
S064 0306
0066 OC25 LD3 OR2,#'R"
0068 5252
(06 69E@ INC OUTPTR(R14)
006C 0306
006E 2151 LD Rl,@R5 I GET CHR FROM TABLE !
0070 DFFA CALR STOBUF ! STORE IN OUTBUF
0072 ABOO DEC R0,01 I DONE? Y
0074 E6EA JR Z,PRNT I YES, OUTPUT BUFFER I
e076 69E1 INC OUTPTR(R14),#2 I NO, CONTINUE!
0078 0306
007A A951 INC R5,#2 I ADVANCE TABLE INDEX!
007C E8F2 JR SLOOP

86



007Y END Rg'HDR1

GLOBAL
i P7TF STOBUF PFOCEDURE

* STO1UF: STCrES CONTENTS OF iEI'STER *

I NT"rO OUTBUF AND INCREMENTS1CUTPTR.
SREG USE- INPUT Ri = CONTENTS

ENTRY
007E 93F4 PUSH RR15,R4 I SAV? WORK REG
'8e 61E4 LD P4.OUTPTP(Rl4)

2082 0306
O084 2E41 LD? CDR4,RH1 ! STR IST BYTE
2086 A940 INC 04
?088 2E19 LDP @P4.PL1 ! ST? 2ND BYTE
COeA 69E1 INC CUTPTR(Rl4),02
908C 0~306
Joe? 9"74 POP -1,9?15 ' PESTORE WK FEG I
0090 9E09 RET
7092 END STOBUF

GLOBAL
0092 REGISTER PROCEDURE

* REGISTER: DISPLAY AND ALLOW CEANGE e
* OF USER REGISTERS. *

* REG USE: INPUT ALL
*RETURN SAME

ENTRY
0092 310B LDAR R11, LKTBL
0094 FFA
Z'96 34CA LDA RI0,RI2(#GETNXT)
1098 000 -*
009A IFAO CALL @R10 I SKIP REST CMD
,"09C EF0 JR NZAM
009E E852 JR ?RNTAL

O0AO OAOL AM:CPB RL0,# R'
0 02 5252
00A4 EE22 JR 4Z,-.LOBER

I CHECK DISPLAY MODE - R, RR, RH, RL
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'00A6 34CA LtA R10,R12CgGETCHR)
00A8 000* L
OOAA 1FAO CAL OR10 I E-T NXT CHR
(10AC EF61E JR Z,GLOBER ! EPROI
OOAE A08E LDP RL6.RLO I GET FIRST CHr
030 OA09 CPB RLO,# 10R' I CK FOR -RR'
?V2 5252
0'0B4 E608 JE Z,PEGID ! YES, GET REG IDI
00!!6 sCee CLR3 'RH6
OP38 VA08 CPB RLO.*'L' ! IS LOW BYTE?
Z0BA 4C4C
003C E604 JR Z.REGID I YES, GET REG IDI
o0en C602 LDB r(H6,#2
30Co 0A08 CPB RLO,N'H I IS HIGH BYTE?
~0C2 4848

eOC EO4 JR NZSAVID

GET REGISTER ID NUMBERI
REGIP:

Ce0C6 34Ck LDa. Rl0,Rl2(#GETCHR)

OOCA 1FA0 CALL @Rio I GET 1ST CHAR
(l0cc E60E JR Z.GLOBER

SAVID:
eOCE A081 LP3 RH1.RL0
?e'DO 34CA LDA E10.Rl2(#mETCHR)

2'0D4 lFAO CALL @R10 I GET 2ND CER
?OD6 EE02 JR 4 Z .S.4V ID 2
00D8 C920 LDB RL1,#' ' I PAD WITH SPACE
OODA E801 JR F~flNAM

SAVID2:
30DC A089 LDB RL1,RLO I SAVE BOTH DIGITS

I FIND REG ID IN REG LOOKUP TABLE I
FNDN aM:

OODE 2108 LD R8,#18 I TABLE LENGTH I
O0EO 0012
OOE2 .51B9 LD R9.R11 I BASE OF LKUP TBL
00E4 BB94 CPIR Rl,@R9,F8,EO I LOOK FOR MATCH
0016 0816

0 078 E603 J 1 Z,AJ

GLOB ER:
OOEA 34CA LDA R1OR12.#EROR)
~0EC p000*
0 0 ' 1EA8 JP @Rio

0070 AB91 AJ:Dv!C Rg,#2 I ADJUST CORRECT ADRI
e0F2 2102 LD R2,#17 I DETERMINE REG MEM I
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r,10F I (01 1
0 0F F S392 s UP R2,R8 IMDEX
OVF8 128 L Bq
OSFA ?361 SLL 78,11
O0FG 1001

!DE.TFRMI.IE rISPLAY MCDE OUTLI.NE

00F? OAOE Cpp ':LC6,#'!T' -,L6=MODF!
91C2 E65E JR Z,3YT I3YT MCDE
0124 OAOE CPB L,#'
0106 4C4C
£109 E65B J? Z,BYT ALSO BYTE "CDE!
010A OAOE CpB
010C 5252
?lqE E628 JR ZLWORD !LONG WORD MODE!

! SINGLE WORD DISPLAY MODE ROUTINE I
SWCRD:

VM11 21e1 LD ?.1,op I

7112 5220
o14 O4 CALR ST OBUFi I STOR? IN OUTBUF
711e 63EO DFC OUTPTR(Rl4),#l
011P 0306
011A 2191 LD R1,@R9 I STORE REG ID I
711C D050 CAL:R STOBUEF
0112 6971 INC OUTPTrR(R14),#1 I ADD SPACE I
0120 0306
9'122 34ED LDA Rl3,Rl4(#RO_)
3121 231r
0126 71D5 LD T15.Rl3(R8)
7128 e800
712A 31CA LDA R10,Rl2(#DISP)
012C 0000*
912Y 1FAO CALL @Rl.10 ! OUTPUT TO CONS
0130 9E07 R !T C ! E IQC !0
0132 E60A JR Z.SAME I REC CR, STAYS SAME I
0134 2192 LD F2,99
0136 342A LDA Rll,Rll(#3A)
0138 0022
P13A 83A2 C? R2,R10

4 1CEY01 JR 4Z,jmpovR I NOT PC REG
013E A330 RES R3,#o I CHG TO EVFEN ADR

JmpovF:
0140 76Efl LDA R13,RO-(Rl4) I CHG REG CONTENTSI
0142 031E
e144 73D3 L"D 313(R8),R3
0146 0800

SAME:
0148 A981 INC '18.#2 !AN REG INDEX



314A t.991 INC R9,#2 ! ADJ TABLE ADR
014C 343 LDA R3,RII(035) ! GET END C? TBLE
11FE 0023
0150 8339 CP R9,R3 I END OF TABLE? 1
7152 FMDE JR C,SWORD ! AO, CONTINUE..!
0154 9E38 RET ! YES, DONE !

ROUTINE TO PRINT ALL HEADERS AND CONTENTS I
PR NT kL:

0156 D084 CALR RGHDR1
0158 P099 CAL!L PRREG1
?'lA D282 CAL? GHDR2
015C D097 CALR PRREG2
015E PE08 RET

LONG WORD DISPLAY MODE ROUTINE
LWORD:

0160 AI*D LD R13,Rll ! R15 ADDR
q162 eleD ADD R13,#30
0164 001?
-166 8BD9 CP R9,R13
0168 EFCO JR NC,GLOBER I RRO -RR14 OK
116A 0A09 CPP RLI,#' " ! CK IT DIGIT REG I
016C 2,20
016F E602 JR Z.!VNCK
0170 A710 PIT ?1,#0 ! CK IF 2ND CHR EVEN !
0172 E801 JR OVER

EVNCK:
0174 A718 BIT R1,#8

OVER:
(176 EEB9 JR NZ,GLOBER

I LONG WORD DISPLAY MODE ROUTINE I
LWLOOP:

7178 2101 LD RI,#'RR'
T17A 5252

017C D080 CALR STOBUF I STORE IN OUTBUF I
017E 2191 LD RIGR9
0180 1FAO CALL @R1O I ADD REG ID I
0182 69EO INC OUTPTR(R14),#l I ADD SPACE I
1?184 0306
0186 34E4 LDA R4,RI4(#RO_) I LOAD 1ST WORD I
0188 031E
'18A 7145 LD R5,R4(R8)
018C 0800
018E 34CA LDA R10,R12(#CONVW)
7190 o000*
0 0192 1FA0 CALL oP10 I CONVERT 1ST !
0194 A941 INC F4,#2
e196 7145 LD R5,R4(R8) I LOAD 2ND WORD I
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q198 C'80
l 9A 34CA LDA 013,'412 (#DISP)

0l19C 0000*1
?19F 1F CaRC1L

31A0 9E07 RIT C
01A2 E60" J1 Z.AROUND I PFC CR, NO CRC
? V 4 34E4 LDh IR4 F 14 ( ORO
01A6 031E
01A2 7342 LD R4'R8),R2

0'1B4 A911 INC ?9,#2 NRMNTT ETR
01--74 DA R3,R118#16)

013e 0010
C1P BB39~ ? I MISHED?

01?C E7DD Ji, CLVLIO
013E 9E08 iET I DONE

BYTE DISPLAY ROUTINE
iYT:

01CO AlS4 in R4,Rll
?1C2 P947 INC 48
01C4 82ig CP R9,R4 !C! IF FEG )P7
o1Ce EF91 J1. NC,GLOBER
0( 1 C8 P361 S -?L ?.#
01CA FFF8
01 cc EE01 JR NZ THRU
( 1CE A980 INC R8

THRtJ:
01DO A134 in R4,R11
ClD2 0104 ADD R4,018,
01DI 0012
01Dl6 7141 LD R1,R4R6),
01D8 06eo
01DA DOAF CALF STOBUF STORE 14 OUTBUF
S1DC 2191 in Rl,@R9
CO1DE 1FA0 CALL @R10
01?0 3121 LD R4,Pl4(#Pl-_
01E2 031E
ClE4 704D LDB RL5,R4(R8)
01E6 0800
01EP 34CA iDA R10,Rl2(#CONVB)
H'EA eeo
231EG 1FA0 CALL @?10 I CON7EPT WiORD
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01E 69E0 INC OUTPTR (Rl1) ,#1
C1FC 03e6
31F2 34CA LDA 101,P12(#DISPNC)
01F4 0000*
01F6 1FAO CALL RlO ! OUTPUT, CK FOR INPUT
01F8 9107 RET C I FINISHED, PEC 'Q' I
OFA 604 J?. Z,ABA ! REC CR, STAYS SAME I
VlFC 34E4 LDP R4,R14(RO)
01FE 031E
0200 724B LDB R4fR8),RL3
0202 e80O

ABA:
0204 A920 INC R8,#1
0206 AB61 DEC R6.#2 INCREMENT INDEXES
0208 E6!3 JR Z,THRU I OUTUT LOW BYTE I
020A 2106 LD R6,#2
729C e002
020E A991 INC R9,#2 I GET NEXT BYTE GRP I
0210 A133 LD R3,RlI
T212 A937 INC R3,#8
0214 EB39 CP R9,R3 I CK FOR !ND
0216 E7DC Ji C,THRU I NO, CONTINUE...!
q218 9E08 RET YES.

021A END REGISTER
END REGISTERCMD
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5. DISPLAY MODULE

Z800Q0ASM 2.02
LOC OBJ CODE STMT SOURCE STATEMENT

1 DISPLAY_ CMD MODULE
tLISTON $TTY

* DISPLAY CMD: DISPLAYS CCITENTS CF
* SPECIFIED MEM0O1Y LOC

WITH ABI'ITY TO C1!ANCGE CONTENTS*
OF MFM.AS P 'R <CNT>. CONTENTS

* APE DISPLAYED 16-PYTES/LINE WITH*
* SPAC33 BETWEEN BYTES/#ORDS/LWORDS*

A S SELECTED [rB/W/L1 . WITECUT
* COUNT.CONTENT IS DISP1LAYED IN
* UNIT "P/W/l. ENTERED DATA WL
* CG CONTENTS; Cl WILL NOT; AND*
* 0' WILL EXIT CMD.

* FILL: STORES GIVEN DATAIWORD)
*IN ALL IN4C LUSIVE MEMORY LOC*
* DEFINED BY KBGN ADR)z AND

* MCVE: MOVES BLOCT OF DPA AS
* D7FINED BY SIZE (SIZ> FIROM
* START AD?. <SC?.>' TO DEST.
* ADR <DST".

*SYNTAX: DISPLAY <ADR>[<CNT>1 £B/*4,/L1
* ~MOVE <SC?.> <DST> <SIZ)
* FILL (BGN ADR>(E4f A-nR><WD>

CONSTANT

INCLUDE GLOBAL CONSTANTS

EXTERNAL EROR LABEL

EXTER.NAL ASCREX PROCEDURE
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GLOB 'L
tSFCTION DISPLAY PROCRSL I?

GLOBAL
0000 SKPBLK PROCEVURE

SKPBLK: SKIP OVER BLANKS TO NEXT
* CHARACTER. *

REG USE: RETURN RLO = 1ST NON-PIK *

* CHAR AND Z IF =C~r

ENTRY
I SKIP OVRR BLANKS TO NEXT ARGUMF'T I

o00o rFD IOALR GETCHR
q002 9F96 PET Z I .OT C'
'M4 0A08 CPB RL,#" " ! CK FOR BLANK
0006 2020
?'P8 E6F J Z,SKPBLK ! YES.........
0ooA 9?08 RET ! (;OT CHAR I

00C END SKP3LK

GLOBAL
000C GETADR PROCEDURE

GETADR: GETS NEXT ARGUMENT AND *
CCNVERTS TO HEX ADDRESS. *

REG USE: INPUT PLO = 1ST CH OF ARG
*" RETURN R3 = HEX ADR *

AND Z,C IF CR ONLY*
* Z,NC IF ARGCR *

NZ,.4C IF ARG ,S *

ENTRY
CK FOR CR ONLY

OOC 8D32 CLR R3
[OOE 0A08 CPB RLO,#CR I CK FOR CR I
0010 ODPD
3012 EE02 il NZ,NOTCR
0014 8aD1 SETLG C
?016 9E28 RET ! RETURN FOR CR ONLY
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!CONVERT ASCII ADDRESS TO HEX ADDRESS I
NOTCR:

0018 DFS2 CALR CONVERT !BYTe TO I-BIT HEX !
001A E70A JR C,REPERR ! GOT BAD CHR I
" 1C pB8 RLDB LZ,L3
001F BE38 RLDB RLO,RH3 ISHFT LEFT TO MSW !
0020 DFF0 CALR GETCHi I GET CHI FROM INTBUF!J? 22 9E6 RET Z

024 0A06 CPB RL0,#"" !CK FOR SPACE
0026 2020
e028 EEF7 JR 4Z,NOTCR ! IF NOT, CONT.....!
002A D016 CALF SKPBLK ! SKIP TO NEXT ARG I002C 2r93 RESFLG CI22E 9E08 RET I SPACE AFTER ARG

REPERR •
0030 34CA LDA R10,R12(#ERCR)
Pe32 0020*
0034 1FAS JP @Flo
0036 END GETADR

GLOBJAL
0036 GETNXT PROCEDURE

G S:TNXTi SKIP TO SEGINING OF NEXT
~ARGUMENT IN COMMAND.

REG USE: PETUPN RLO = CHAR OR CR
* AND Z IF = CR

ENTRY
SKIP OVEF CURRENT ARGUMENT TO NEXT SPACE

0036 DFFB CALR GETCHR
0038 9E06 RET Z ! RTA IF CH=CR I
003A A08 CPB :Le,# FIND FIRST SPACE
003C 2020
003E EEF3 JR NZ,GETNXT
0040 E8D? JR SKPBLK r NOW SKIP BLANKSI 0042 END GETNXT
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GLOBAL
?042 GETC HR PvOCEDUqE

*,ETCHR: 3ETS NEXT CHR F-OM INTBUF
AND INChEMENTS INTPT?.

* ?EG USE: RETURN RLO = CHR
*AD Z IF CR

ENTPT
0042 93F2 PUSH @RI,R2 I SAVE WORK REG !
0044 61E2 LD .2,INTPTR(R14)
~06 0304
0048 2028 LDB RLO,@R2 ! GET CHR I
04A 693E0 INC I.TPTR(R14),#l ! INC PTR

004C 0301
004E OA08 CPB RLO,#CR ICK FOR CR I
0050 eDOD
0052 97F2 POP R2.@R15
0054 9E08 RET
V@ 56 END GETCHR

i GLOBAL
-056 CONVERT PROCEDURE

* CONVERT: CONVERTS 8-BIT ASCII CHR
TO 4-BIT HEX "ILUE. VALID *

* CHR IS 0-9 OR A-F; IF NOT *
*CHR, EXIT TO EXEC EROR.

*PEG USE: INPUT RLO = 8-BIT ASCII
*RETURN RLO = 4-BIT HEX IN
*LSW.

ENTRY
I CHECK FOR VALID CHAR

0056 OA08 CPB RL,#'' I FILTER <'0' ASCII I
1,7058 3030
005A 9E07 FET C I ERROR I
005C 0A08 CPB RLO,#'9"+I I CK IF DIGIT
M5E 3A.3A

0060 E708 Jp. C,4OIX
0062 0A08 CPB RL0,#'A' I FILTER <'A' ASCII I
0064 4141
0066 9EO7 RET C
0068 0A08 CP3 RLO,#'F'+1 IFILTER >'F' ASCII I
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006A 4747
306C EF06 JR NC.PETSIG !ERROP!
006E 0208 SUBB RLO,#7 I ALPHA ADJUST I
o70 e7'7

NOFIX:
0072 0608 ANDB RL0,#%0F ! GET LOW NIBBLE I
?074 MYF0!
2076 8D23 FESFL" C

e07 9E08 RET I RTN HEX VALUE

'ETS IG:
007A SD81 SETFLG C
007C 9E08 RET I RTN VOR BAD CHR I

007E END CONVERT

GLOBA~L
PSU7NC LABEL

707E PNTBF PrOCEDURE

* PRNTBF: PRINT CONTENTS CF OUTBUF
i * TO CONS WITH CR AT END.

* PBUFNC: PRINT BUFFER CONTENTS WITH *
* NO CR.*

ENTR
I STORE CR IN OUTBUF I

M07E 61 2 LD R2,OUTPTR(RI4)
080 0305

0082 0C25 LDB @R2,#CR
?'084 VDOD
oe6 69Eo INC OUTPTR(Pl4),#l

0088 0306

PBUFNC:
008A 76f1 LDA RIOUTBUF(RlI) I LOAD ADT OF OUTBUF
008C 0080

! OUTPUT LOOP
PRNT:

O0eE 2018 LD? RL,@Rl ! GET CR I
0090 A910 INC Ri I INC INDEX I
ee92 DFE9 CALR SNDCHR ! OUTPUT CHR
0094 S604 JR Z,OUTLF I ?CHR = CR I
0096 4BE1 CP RI.OUTTR(RI4) I Cl FCR END I
V098 0306
009A E7F9 JR C,PRNT I LOOP ...... !
009C E802 J FINI I FINISHED !
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IADD LF AFTVI OUTPUT O0? CR
OUTLF:

0309E C80A LDB RLO,#LF !OUTPUT LF I
~00AP DFF0 CALI SNDCHR

IFILL OUTBUF WITH BLANKS AND RESET OUTPTR
FIN1:

20A2 76E3 LDA R3.OUTBUF(Rl4)
~0A4 0080
00A6 6FE3 LD OUTPTR(R14),R3 ! RESET PTRI
?OAS 0306
OOAA 2100 LD P0*USZ21I FILL CNT I
OO0AC 003?

* (OfE 4DE5 LD OUTDUF(Rl4),$'
0030 0080
00B2 2020
0014 76E2 LDA R2,OUTBUF(Rl4)
0036 0080
0038 A123 LD R3,R2
ZeBA 93I. INC R3.02
03C PB21 LDIR OM3,R2,FO FILL OUTBUFI
003E 0030
o0Co ME8 IFT
00C2 END PRNTBF

GLOBAL
OOC2 SNDCHF PROCEDURE

*SNDCHR: C! MONITOR FLAG WORD FOR *
* OUTPUT STOP SIGNAL (OSTOP);*
* IF NOT, SEN CHAR TO CONS.*

R EG USE: INPUT RLO= CR
* RETURN RLO= CHR AND Z IF*

* CHR = CR.

ENTRY
!WAIT FOR OUTPUT OK SIGNAL I

00C2 67?E2 BIT MFLAGS(R14),#OSTCP I Cl FLAGI
?OC4 e31C
0OC6 EED JNZ,SNDCHR

IOUTPUT CHAR TO TERMINALI
~0C8 3AV4 I4B RHO,PORTBC I IET PORT STATUS
OOCA FFS3
O0CC A600 BITB RR0,#TXR I TRANS RDT?
M0E !679 JR Z,SNDCHR 40N, CONTINUE...!
OODO 3A86 OUTB PORTBD,RLO I YES, OUTPUT CHP I
00D2 FE1l
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00D4 OA08 CPB RLO,#CR
I0D6 ODOD
0M8 9108 RET
70DA END SNDCHR

GLOBAL
CONVB LABEL

9'DP CON7W PROCEDURE

* *

* CONVW: CCNVERT INTERNAL WORD, 4- *
* 4-BIT HEX VALUES TO YOUR *

8 *S-BIT ASCII REPMESENTATIONS
* 'OF THE HEX VALUES. *

CONVB: CONVERT INTERNAL BYTE HEX
* VALUE TO ASCII CHPRACTERS.

* REG USE: INPUT R5 = WORD/BYTE(S) *
* R3 = CKSU" ACCUM

RETURN R3 = UPDATED ACCUM
* • AND ASCII CHR
* = I OUTBUF

ENTRY
I CONVERT WORD

OODA A050 LDB RHO,RH5 I 1ST BYTE I
MeDC DYFF CALF NIBBLE

! CONVERT BYTE ENTRY POINT
CONVB:

M0DE AODO LDB RHO,?L5

NIBBLE:
00E0 BE0B RLDP RLO,RH0 I FIRST NIBBLE I
M£E2 DFFF CALP CONPUT

00ET4 BE08 RLDB RLO,RHO I NEXT NIBBLE 1
!CONVERT NIBBLE TO ASCII CHAR AND STORE I
CONPUT:

00E6 0608 ANDB RLO,#%OF I GET NIBBLE I
MOEE OFOr
OCEA 8sB ADDB RL3,RLO ! UPDATE CKSUM
Z0EC 3A08 CPB RLO,#%OA 1 0-97 1
OOEE OAOA
OPF E702 JR C, ASCII YES... !
0072 0008 ADDB nLo,#7 I NO, CONVEPT CHR I
0OF4 0707

ASCII:
0076 0M8 ADDB RLO,#%30 I CONVEPT TO ASCII I
001S 3030
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STORE IF OUTBUF
OOFA 93F PUSH OR15,R1 ! SAVE 71 !
0OFC 61EI LD Rl,OUTPTRIR14)
ocE e306
0100 2E18 LDP @R1,ILO I STORE CHR !
0102 69E0 INC OUTPTRVR14)
0104 0306
1106 97Fl POP ?,@R15
0108 E08 RET
019A END CONVW

GLOBAL
DISPNC LABEL

0O1A DISP PROCEDURE

DISP: CONVERTS INPUT TO FOUR ASCII *
*CHAR, STORES IN OUTBUF, AND
*DISPLAYS WITH CR; GTTS NEXT
*8 ASCII CHARS, STORES IN
*INTBUF. AND CONVERTS TO HEX

* = LONG WORD IN RR2.

* DISPNC: SENDS TO CONSOLE ALL IN *
*OUTBUF UP TO OUTPTR, WITHOUT
*CR; GETS NEXT 8-ASCII CHR

REG USE: INPUT R5 = WORD
RETURN R2,R3 = 8-HEXA41) C IF REC 0

N~C,Z IF CR
NC,NZ IF INPUT
WITH CR

ENTRY

010A D019 CALF CONVW I ADD SPACE I
oI1C 69EO INC OUTPTR(R14),#l
010E 0306

DISPNC:
0110 D044 CALR PBUPNC I CUTPUT TO CONS I
1112 34CA LDA R10,Rl2(#ASCHEX)
0114 0000*
0116 1FA0 CALL @R1O I GET NEW R2,R3 INPUT
0118 9E0e PET

O1A END DISP
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GLOBAL
'11.A DISPLAY PFOCEDUPE

* DISPLAY: DISPLAYS SECIFIED CONTENTS*
* OF MEMORY. *

REG USE: RH7,RL7 = NBYTES/SPACE *
*F8 = OUTTUF AD?. FOR OUTPUT *

R11 = <ADDR>
* ?13 = <COUNT> *

ENTRY
(311A D073 CALR GETNXT
011C 2107 LD R7,#202
711! 02e2
0120 EE01 JR 4Z.GOTAPG I E17E NEXT APG
0122 ?84C JR EXERR I RPTURN TO EXEC I

1OTA?G:
0124 D08D CALR "ETADR I NEXT ARG IS ADR
0126 A13B LD R11,R3 ! SAVE ADDRESS I
0128 F637 JR ZSUMOD ! eADR <CR> = SUBMODE!
012A D090 CALR GETADR I GET <CNT>!
012C A13D LD R13,R3
012! ?601 J? ZTSTCNT O'0T CRi AFTER <CNT >
0130 EEI5 JR NZ,EXERR ! NOT THERE .... !

TSTCNT:
?132 8DD4 TEST R13 ! TEST <CNT>'
0134 E643 JR Z,EXERR I <CNT>=O, ERROR I

! MAIN LOCP FOR PRINTING DISPLAY LINES
NEWL:

0136 2109 LD R9,#16 ! .YTES/LINE I
0138 001e
313A AIB5 LD R5,P1I
013C r032 CALR CONVW I CONVERT BYTE I
013E 69E0 INC OUTPTR(R14)
0140 0306
0142 76E8 LDA RS,OUTBUF(Rl4) I SET DISPLAY I
0144 0080
0146 0108 ADD R8,#53
0148 0035

.FORMAT I
014A OC85 LDB 0?8,# "* "

014C 2A2A
014E .980 INC R8

I LOOP FOR DISPLAY B/W/L UNITS I
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PUTO NE:
'A150 20BD LDB RL5,@RII ! FETCH MEMOEY
0152 2E8D LDB @R8,RL5
91154 OPOD CPB FL5, #' CK FOR CHAR !
0156 2020
0158 E703 JR CDONTP I DONT PRINT Ii15A O.OD CPB RL5,#%7F ! CK FOR PRNT CHR
015C 7F7?
015E E702 JR CRITE ! YES, PRINT I

DONTP:
0160 0C85 LDB @R8,#'." I REPLACE WITH '.

0162 2F2E
RITE:

0164 A980 INC R8,#1
0166 0C85 LD3 @RS,#'*"
0168 2A2A
016A D017 CALP CONV8 I CONVERT WORD I
016C A9BO INC RII,#I I INC MEM PTR I
716E AB90 DEC R9
0170 FE08 JR NZ,SPACE NOT EOL !
0172 A980 INC R8
0174 6FE8 LD OUTPTR(R14).R8 I SET PTR TO EO-BUF
0176 0306
0178 D07E CALR PRNTBF I PRINT LINE I
017A A07F LDB RL7,RH7 ! RESET 3/SP CNT
017C ABDO DEC R13
017E EDB JR NZ,NEWL I START NEW LINE I
0180 9E08 RET ! OR ELSE DONE !

I CHECK FOR POSITION OF SPACE I
SPACE:

e182 FF1 .  DBJNZ RL7,PUTONE ! NC SPkCE YET
0184 69E0 INC OUTPTR(R14) I PUT SPACE I
0186 0306
0188 Ae7F LDB RLT,RH7 I RESET B/SP CNT
018A ABDO DEC R13
018C EEEl JR NZ,PUTONE I CONTINUE ...... I
718E A980 INC R8
0190 6FE8 LD OUTPTR(R14),R8
0192 0306
e194 D08C CALR PRNTBF I FINISHED
0196 9E08 RET

I SUBSTITUTION MODE, SINGLE DISPLAY I
SUBMOD:

0198 A1B9 LD R9,R11
019A AlB5 LD R5,RIl
019C D062 CALF CONVV ! CONVERT BYTE !
0191 69B0 INC OUTPTR(R14)
01A0 0306

102



AGAIN:
01A2 20PD LDB RL5.@Rll
ClA4 D064 CkL2 CONVB ' CONVERT WCRr
01A6 P9BO INC RIl,#1
01A8 FF04 DRJNZ RL7,AGAINelAA 69YO I14C OUTPT7(RI4),#I INlSER.T SPACE!

11AC 0306
O1AF A07F LDB RL7,RH7 ! RESET B/SP CNT

GET SUBSTITUTION OR '0' OF CR
01BO D051 CALR DISPNC
01B2 9E07 RET C
0134 E6Fl J, Z,SUBMOD ! GOT CR ............
01B6 2F93 LD @R9,R3 ! SUBST. WORD I
01BS A07Y LDB qL7,RH7 !ESET B/SP CAT I
?1BA ?FE JP SUBMOD

EXERR:
013C 34CA LDA R1O,R12(#EROR)
0IBE ?000*
1CO 1EA8 JP @plo

01C2 END rISPLAY

GLOBAL BI&RG LASEL
11C2 GLOBAL TRIARG PROCEDURE

TRIARG: GETS NEXT THREE ARG AFTER
* CMD, INTO I !TBUF; ASCII-TO- *
*HEX CONVERSION IS PERFORMED
*ON ADDRESSES.

BIARG: SEEKS NEXT TWO ARG IN THE
*SAME MANNER.

REG USE: RETURN R3 = 3RD ARG (TRI)
*R4 = 2ND ARG

R5 = 1ST ARG

* R3 = 2ND ARG (BI)
l = 1ST ARG

*AND 4C IF ALL ARG

ENTRY
71C2 DeC7 CAL? GETNXT ! SKIP REST OF CMD
0IC4 DODD CALR GETADR I G3T 1ST ARG I
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01C6 E609 JR Z, ERRSTP I CH=EIROR
01C8 A135 LD -5.?3
01CA E801 JR GET2ND

TWO 5RGUMENTS ENTRY POINT
BIARG:

oICC rOCC CALR ,ETNXT

GET2ND:
01CE DOE2 CALR GETADR ! GET NEXT ARG !

01DO E603 JR Z,ERRSTP I Ci=ERROR I
?lD2 A134 LD R4,F3
01D4 DOE5 CALR GETADR I GET LAST ARG I

01D6 9EOF RET iC
ERRSTP:

01D6 8D81 SETFLG C !SIGNAL ERROR!
01DA 9E08 RET
0 1DC END TPIARG

GLOBAL
01DC MOVE PROCEDURE

MOVE: MOVES DATA IN MEMORY.

REG USE: RETURN E5 = <ADR>
* R4 = (NEW ADR>

ENTRY
71DC DFOE CALR TRIARG ! GET THREE ARGS
01DE E70D JR CWTF I NOT ENOUGH ARG I
01EO A156 LD R6,R5
21E2 8346 SUB :6,R4 I FID MOVE DIRECT
01ME 703 JR C,UP ! WILL MOVE UP ....
01E BA51 LDIRB @R4,@R5,R3 I WILL MOVE DOWN I
e1E8 0340
01EA 9E08 RET

UP:
OEC 8135 PDD R5,R3
M1E AB50 DEC R5
0170 8134 ADD R4,R3
0112 AB40 DEC R4
01F4 BA59 LDDRB @R4,@R5,R3 ! MOVE BLOCK
01F6 0340
0178 9'E8 RET

WTF:
O1FA 34CA LDA R10,RI2(#EROR)
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?1FC £;'0¢

01FE 1EA8 JP @R10

0200 END MOVE

720e, GLOBAL FILL P.;OCEDUF.E

FILL: STROES GIVENJ DATA 'WORD IJ ALL~SPECIFIZD MEMORY LOCATIONS.

ENTRY
0200 34CA LDA RIO.R12(#EROR)
n2e2 eeeo*
0204 D022 CALF TRIARG ! FETCH THFEE ARGS
0206 1EA7 JP C,@RlO
7208 A750 BIT R5,#0 !MUST BE EVEN ArR!
02eA 1E JP NZ,@R10
020C 8354 SUB R4,R5 !COMPARE START TC!

lEND!
0 020E lEA7 JP C,@RlO
0210 B341 SRL R4,#l !SET COUNT!
0212 FFFF
0214 2F53 LD @pm,?p3 !STORE DATA AT START!
0216 9E06 RET Z IONLY ONE REQ I
e218 P153 LD .3,?5
021A A931 INC R3,#2 !NEXT MEM LCC
021C BB51 LDI- @R3,@R5,R4 ! FILL ALL I
021E 0430
0220 9E08 RET
0222 END FILL

END DISPLAYCMD
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6. BRK QUIT MODULE

Z8ee ASM 2.02
LOC OBJ CODE STMT SOURCE STATEMENT

1 BRK QUIT CMD MODULE
tLISTON $TTY

* BREAK: COMMAND TO RESET A BLEAK ADF *
* REMOVES AN OLD ONE, ANt SETS *
* A NEW ONE.

Q QUIT: COMMAND TO ENTER THE TRANSPkR.*
S* MODE WHERE ALL RECEIVED CHAR *
* ARE ECHOED BETWEEN MCZ SYS *
* * AND CONSOLE. Z8000 FUNCTIONS *
* IN RELAY CAPACITY ONLY.

- SYNTAX: BREAK [<ADR) ]
* QUIT *

CONSTANT

( INCLUDE GLOBAL CONSTANTS

EXTERNAL GETNXT PROCEDURE
EXTERNAL GETADR PROCEDURF
EXTERNAL GMCZAD PROCEDUR?
EXTERNAL SNDMCZ PROCEDURE
EXTERNAL GETBUF PFOCEDURE
EXTERNAL SNDCHR PROCEDURE
EXTERNAL EROR LABEL
EXTERNAL SKPBLK PPOCEDURE
EXTERNAL CONVERT PROCEDURF
EXTERNAL GETCHR PROCEDURE

GLOBAL
$SECTION BRK_QUITPROC
$REL 0
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GLOB -L
a 0 0 ASCHTX PROCEDURE

ASCEX: ROUTINE TO CONVEYT CNE LINE
* CF ASCII INPUT TO EEX VALUE :
* (8-ASCII CHR TO ONE LWORD)

REG USE: RETURN RR2 = e-ASCII CHR *
* AND C IF REC 'Q"
* NC,Z IF CR
* NC,NZ IF SPACE *

ENTRY
meo C82k LDB
0002 34CA LDA R10,RI2(#SNDCHRl
0004 0000*
ge06 1FAO CALL @Ri l OUTPUT PRCMPT I
0008 DFTO CALF lETLME ! GFT LINE I TBUF
OOOA 21f2S CLR R2
.oec 8D38 CLP R3 CLR RETURN REGS
OOOE 34CA LDA R10,RI2(#SKBLK)
0010 0000*
0012 1FAO CALL (.R10
0014 9E06 RET Z R'EC CR
0016 0A0 CPp RL,#'O'
0018 5151
001A EE02 JR NZ,GB3 ! 1OT '0 ......
oo1C 8E81 SETFLG C
MO1E 9Ee8 RET ! -ETURN 4ITH '0'

GB3:
0020 34CA LrA R10,R12(#CONVERT)
0022 O000w
0024 1FAO CALL @Rio I ASCII TO HEX
0026 E70E JR C,ENDERR I NON-ASCII CHR 1
0028 BEB8 RLDB ILO,RL3
002A BE38 RLDB RLO,RH3
002C BEA8 RLDR RLO,RL2

E2 BE28 RLDB RL0,RH2 ' ROTATE NIBBLE
0030 34CA LDA R1,Rl2(#GETCHR)
'3032 0000*
0o34 1FAO CALL @R10 ! GET NEXT ASCII CHAR
0036 F601 Jp Z,NOMORE ! GOT NOTHING
0038 OA08 CPB RLO,#' ! END OF INPUT !
003A 2020
003C FEFI JR NZ,GB3 I YES, ALL DONE
003E 8D83 RESFLG C

NOMOFE:
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0040 8D43 RESFLG Z
0042 9E08 RET

ENDERR:
0044 34CA LDA R1ORl2(#EROR)
0046 0000*
2048 1EA8 JP @R10
004A END ASCHEX

GLOBAL
V04A GETLNE PPOCEDURE

i*

* GETLNE: REC ONE LINE INPUT FROM
* • CONS (PORT2), UP TO SO-CHR

MAX, STORE IN INTBUF PLUS
CR, AND ECHO BACK TO CONS.

REG USE: RETURN RLO= IST CHR IN BUF*
*AND Z IF CHR = CR

ENTRT
004A 76E2 LDf F2,INTBUF(RI4) ! GET BASE INTBUF
004C 0000
004E 2101 LD Rl,#INSIZ ! GET MAX SIZE
0050 0080
0052 6FE2 LD I3TTR(RlA),R2
0054 0304
0056 D?? CALR CONSOL I FILL LINE IN INTBUF!
0058 E6F JR ZENDERR I LINE TOO LONG
e05A 34CA LD Rl0,R12(#SKP3Ll)
005C 0000*
005E 1FAO CALL @RIO
0060 6BE0 DEC INTPTR(R14) ! RETURN TC START
0062 0304
0064 0A08 CPB RLO,#CR
0066 ODOD
0068 gE08 RET I GOT IST CHR = CR I
006A END GETLNE
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GLOBAL
006A CONSOL ?CCEDURE

CONSOL: STORE CONS INPUT LINF IN *

* BUFFER ADDRESS PnOJIDED,
* PLACE CR AT END OF LINE,
* AND PROVIDE DELETE CFAR *
* AND DELETE LINE EDIT FUNC. '

REG USE: INPUT R1 = SIZE CF BUFFER *
* R2 = BUFFER Ari *
* RETURN RI = # OF 2EC CHR
* AND Z IF BUF LIMIT

ENTRY
006t 6FE2 LD BUFADR(aI4),R2 ! SAVE ECTE BUF AD'
006C 0300
006E 6FE1 LD BUFSIZ(RI4),R1 ! AND BUF SIZE I
q'07e e02

HD NG:
0072 61E2 Lr R2,BUFADRfR14)
0' 74 e300
0076 8D18 CLR Pl

REDLOP:
C078 DFCI CALR CCNRD ! SET CHAR AID ECHO
007A 0A08 CPB RLO,#%61 ! CONVERT TO UPPER CASE!
007C 6161
007E E704 J:. C,UPCASE ! NOT LOWER CASE !
0080 OA08 CPB RL0,#%73
0082 7B7B
0084 EFOl Ja NC,UPCASE ! YES LCWER CASE !
Z086 A285 RESB RL0,#5 ! CONWEFT TO UPCASE I

UPCASE:
0e88 2E28 LDB @R2,RLZ

PERFORM EDIT FUNCTIONS ON INPUT I
008A 0A08 CPB RLO,#BS ICK FOR EEL CHR I
008C 0808

008E EEll Ji NZCONTCK ! 'O, CONTINUE CK I
0090 AB20 DEC R2,#I I YES, BACKSPACE'!
0092 AB10 DEC Ill
0094 4BE2 CP R2,BUFADR(R14) I NOT TOO FAR i
0096 0300
098 E707 Jl C,DC OVR
009A C820 LDB RLo' "
009C 34CA LDA R10,RI2(#SNDCHR)
e09E eoo0w
O0AO 1FAO CALL opIo I 3LANK OUT BAD CHP I
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IOA2 C808 LDB RLO,#BES
~0A4 1FAO CALL @i
O0A6 28E8 JR REDLOP !CONTIU ....

DO OVR:
MSP C82A LDB O,1*
OOAA 34CA LDA R10,Rl2(k#SNDCHR)
OOAC 0000*
OOAE 17A0 CALL @R0!SEND PROMPT

OODo EBE0 JRl HNG ! STAFT AGAIN I

C0NTCK:
00D2 OA08 CPp :L10,OLINDYL ICK 7CR LINE DEL
O0B4 7F77
O0B6 E609 JR ZILINE ! -fES ......
00B8 A920 INC R2,0I.
OOBA A910 INC Rl
00BC OA08 CPB RLO,#CR I CK ?CR CR
COBE ODOD
OOC2 E60GE J~ Z,ADDIJ! YES, ADD LF CRR I
O0C2 4BE1 CP Rl,BUFSIZ(Rl4) I SIZE CKI
0C4 e302
~0C6 EED8 Jp NZ,REDLOP I OT, GET NFXT CHP. I
O0C8 9E06 RIET Z I TOO LARGE, ERROR I

OOCA C85E LD13 RL0,kZ5E
OOCC 34CA LIDA l'10,Rl2(#SNDCHR) I SND LINE DELI

00D2 DFF5 CALR NEWLNE 1START NEW LINEI
00D4 C820 LDB PLO,#'
00D6 34CA LDA R10,Rl2(#SNDCHR)
00DS 0000*
OODA 1FAO CALL OR10 SND CHR
OODC EBCA JR1 HDNG ISTART AGAIN I

ADDLF:
OeDE C80A LDB RLO,#L?
OOEO 34CA LDA R10,Rl2(#SNDCHE)
0072 000
0074 17AO CALL LRO SEND iF CER
0076 8D43 RESFLG Z

OOEA END CONSOL
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GLOB AL
JO0EA NEWLI? ?DCCzrURE

*NEWLNE: SEN'S CR AND LF TO CONSOLE

ENTRY
70EA 34CA LDA Rle,R12(#SNDCRA)
OOEC 00~o*
0OFE C80D LrB RLO,#CR
c70FQ MeA CA LL pR10
0072 C80A LDB RLO,#LF
00?4 1FAO CALL @R1Q' 1 ADR SN:CHR IN R10
?eF6 9?fs BET
o078 END NEWLNS

GLOBAL
?078 CONRD PROCEDURE

*CONRD: GETS CHAR FEOM CrNSOLE INPUT*
* BUFFER2 (INTBUF) AND 'ECHOS
* BACK TO CONSOLE. LOOPS UNTIL
* RECEIVE CHAI.ACTE. *

RGUSE: RETURN *L= H
*AND Z IF CHR=CR

ENTRY
0078 61F0 TC:LD RO,GETOU'r(Rl4)
OOFA 030E
PeFC 4BEO C? RO,NXTPTR(R14) ICCMPARE GET AND
OOFE 030C

I PUT PTRSI
e100 E6FB JR Z,TC REC 4JOTHING..
0102 93F2 PUSH @R15,R2
0104 34CA LDA R10,Rl2"#GETBUF;
0106 ooo
0108 lFA0 CALL (@P10 I GET RNGBUF ADT
010A. 6770 LD iOETOUT(Rl4),RO
elOC 0302
010E 2028 LDB FLO,@R2 I STO CER FOR~ RTN I

fl0110 9772 POP R2,GR15
CH'ECK FOR NON-DISPLAY FROM LOAD FILE

0112 OB09 C? Rg,#%AAAA
0114 AAAA
e116 E603 JR Z.No DISPLAY
0118 34CA LDA R13,R12(#SNDCHP)
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011A 0000*
011C 1FA0 CALL @R10

NO DISPLAY:
O1E 9E08 RET
0120 END C04RD

GLOBAL
0120 BREAK PROCEDURE

* BREAK: CLEARS PPEVIOUSLY SET BREAK
* POINT BY REPLACING UNIMP.
* • INSTRUCTION (0E00) WITH ORG
* INSTRUCTION FOR THE ADR, AND *
* SETS A NEW BREAK POINT IF
* SPECIFIED (<ADR>).

ENTRY
I CLEAR PREVIOUS BREAK POINT I

0120 61E2 LD R2,BRKALR(R14)
e122 0316
0124 61El LD RI,BRKSTR(RI4)
0126 0314
0128 2F21 LD @R2,R1 ! RESTORE INST
012A 4DE8 CLR BRKADR(R14)
012C 0316
012E 4DE8 CLR BRKSTR(RI4)
0130 0314
0132 4DE5 LD BRKCNT(R14),#1 I RESET CNT TO 1 1
0134 030A
0136 0001
0138 34CA LDA RIO.RI2(#GETNXT)
013A OeO0*
013C 1FAO CALL @FlO I GET MIEXT ARGUMENT I
013E 9E06 RET Z I NO NEW ADDRESS I

GET NEW BREAK ADDPESS I
0140 34CA LDA R10,RI2(#GETADR)
0142 0000*
0144 1FA0 CALL @R10 I GET BRK ADR
0146 A132 LD R2,R3 ! SAVE 3PK kDR I
0148 E607 JR Z,GB4 ! NO BRKCNT...I

GET NEW BREAK COUNT I
014A 34CA LDA R10,R12(#GETADR)
014C 0000*
014E 1FA0 CALL @R10 I GET COUNT
0150 8D34 TEST R3 I TEST FOR ZEFO !
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0152 E602 JR z G~ ! BRKCIT I 1 I

NCZ:
0154 6F 33 LD ?RKC4T('F14),F3 !SET BRKCNT
0156 030A

!BSET 1NItMPLEMEATED INSTRUCTIOl IN BE-.AK *ADR

0158 A320 RS R2,#0 I MAKE EVEN ADR
015A 6FE2 Lfl BRKADP(R14),R2
015C 0316

*015F 2121 LD Rl,@R2
£160 6PE1 Lfl BiRKSTR(R14),.R1 SAVE INST
0162 0314
0164 61E1 LD Rl,UNIMP'R14)
0165 e308
016E 2F21 LD @PB2,Rl PLACE 'eE00'

I CHECK FOR WRITE TO EXISTING M3MORY
016A 2121 LD H1,07E2
016C 4BEI C? Rl,UNIMP(R14)
016E 0308
e170 9E06 RET Z
0172 4D!5 LD P';KCNT( ll),#1 I M!MO?-Y '40T TF.EEE I
0174 030A
e176 0001
017F 4DE8 CLR BFKADR(R14i1
017A 0316
117C 4flE8 CLR BRKSTLRfRl4)
017E 0314
0180 34CA LDA R10,R12'*EROR)
0182 e000*
1184 1EAS JP @Flo I lOT WONG RRK ?NT

0186 END BREAK

GLOB AL

3186 QUIT PROCEDURE

*QUIT: TRANSMITS ALL CHF AND CR F.OM*
* CONS TO MCZ; THEN RELAYS ALL
* TO CONS F1hOM MCZ; AND ETC.

EN TRY
0186 4DES CLR MCZPUT(Fl4)
0188 0310
0'18A 4flES CLR MCZGET(R14)

018C 0312
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018E 65EO SET MIFLAGS(R14),#TRPMDE I RZ-SET IUF PTRS

!AND ENTER TRANS?ARENT MODE I

I CONSOLE RECEIVIE ROUTINE
PORTB: ,NTT(1) ! FRCN IPU

0192 61EO LD RO ,GETOUT (Rl4)
0194 030E
0196 4BEO C? eATPRR4 CK FRCN NU
0196 030C
019A T60A JR Z.PORTA ! NO, CK mCZ ....... I

PROCESS CONSOLE INPUT!
019C 34CA LDA R10,Rl2(#GETBUF)
019E 0000*
01PO 1FAO CALL faRle GET RNG3JF ArR
01A2 MOE LD W'ETOUT(R14:),RO I SET BEGIN PTRI
01A4 030E
?l1!6 2028 LDB RLO,@R2
01A8 34CA LDA R10,R12(#SNDMCZ)
01AA 0000*
01AC 1FAO CALL @R10 ! ECHO CHR TO MCZ
OlAE EEF1 JR NZ,PORTB ! CONTINUE UNTIL CE I

I MCZ RECEIVE ROUTINE I
PORT A:

MeB 61EO LD RO,MCZGET(Rl4)
01B2 0312
01B4 4BEe CP RO,MCZPUT(Rl4) CI C! R MCZ INPUT
0126 0310
01BS ENEC JRi Z,PORTB I NO, C! CONSOLS...!
013A 34CA LDA R10,R12(#GMCZADj
01BC 0000*
01BE 1FAO CALL @R10 I GET MCZBUF ADR
o1Co 61'Eo LD MCZGET(R14),RO
31C2 0312
01C4 2028 LDB RLO,@R2 I '3T CHAR FROM MCZBUF
V1C6 34CA LDA Rl@,Rl2(#SNDCHq)
01C8 0000*
01CA 1FAO CALL @R10 I OUTPUT CHR TO CONSOLEI
e1CC E871 JR PORTA ICONTINUE TIL EMPTY
01CE END QUIT

END BR! QUIT CMD
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7. DFBUG MODULE

Z8000ASM 2.02
LOC OBJ CODE STVT SOURCE STArFMINT

DEMUGCMD MODUIE
$LISTCN tTTY

*§*

*JUMP CMD: CRANGIS ":S71 PC VALU7. AND
* BEGINS MOGRAM EXECUTION*
* AT TH{AT POiNT <PC).*

*GO CMD: BEGI' PRO.-RAM EXECUTIOl4
* AT TB~ CURRENT USER PC.

N YJXT CMD: SiPS TAROUG!I PROGRAM
* EXECUTION ONE INS'. AT A
* TIM? OR IN MULTIPLES <N>.*

*SYNTAX: JUMP <PC";
* GO*

* NEXT [(,N>]

RXR :=2

PAi 7
PORTAD := FED9
PORTBD Fs
PORTAC 7T D-YDB
PORTBC := OEEE3

IDPORT t= FFC3

ICPORT %F EC 9

TCMD := FYD2

BUS LOC :=%F7E9

BUS-UNLOCK :=%E!J'S
VINTR := 2)00010000000000
VIBIT : 12
ESCAPE : %1lB
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LI.rEL := "7F
CR := %0D
LF.-'- %OA
TXOFCH %13
TXONCH := 11
INSIZ 128 1 ITBUF SIZE
OUTSIZ := 128 ! OUTBUF SIZE
RPSIZ :=256 1 RING BUFFER SIZE!

BIT POSITIONS IN MONITOR FLAG WORD I
TRPMDE 0
ISTOP I
OSTOP := 2
SNDMDE := 3
LDMDE : 4
ESC := 5
TXMSK := %6

INTERNAL
$SECTION DATADEC
SABS 0

0000 INTBUF ARRAY [128 BYT]
0080 OUTBUF ARRAY [128 BYTEI
0100 PNGBUF khRAY 1256 BYTE]
0200 MCZBUF ARRAY [256 BYTE]

0300 BUFADR WORD
0302 BUFSIZ WORD

0304 INTPTR WORD
0306 OUTTR 4CRD

0308 UNIMP WORD
030A BRKCNT WORD

030C NITPTR WORD
030E GETOUT WORD
3310 MCZPUT WORD
0312 MCZGET WORD
0314 BRKSTR WORD
0316 BRKADR WORD
0318 TMPSP WORD
031A TMPFCW WORD

031C MFLAGS WORD

I USER REGISTER STORAGE

031E RO_ WORD
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0320 Ri WORD
?322 R2 4CRD
3321 R3- WORD
0326 R4_ WORD
0328 R5_ WORD
032A R6 WORD
032C R7 WORD
732E R8 WORDI330 R9- WORD
0332 RI WORD
0334 all WORD
0336 P12 WORD
0338 R13_ WORD
L7334 R14 WORD
033C R15- WORD
033E RPC- WORD
i340 RFC WORD

0342 RETRY WORD
0344 ADR STR WCRD

INTERNAL
$SECTION PSADATA
SABS 0

e00 PSA PECOFD [
DATA AREA WORD
CODE AREA WORD
UNIMP INST LONG
PRIV INST LCNG
SYSTEM CALL LONG
SEG TRTP LONG
NMI INT LONG
NVI-INT LONG
VEC-FCW WORD
VECPC ARRAY [200 WORDI
1

EXTERN aL
GETNXT PROCEDURE
GETADR PROCEDURE
RGHDRl PFOCEDURE
RGHDR2 PROCEDURE
PRREG1 PROCEDURE
PR !G2 PROCEDURE
EROR LABEL
EXEC PROCEDURE

$SECTION DEBUGPROC
$REL 0

117

L



GLOBAL
voe DEBUG ENTRY PROCEDURE

DEBUGENTRY: RESTORES DMONITOR R12 *
* AND R11 (CODE AND DATA)*
* REGISTERS FOR INTERRUPT*
*' ENTRIES. *

ENTRT
0000 93F1 PUSH @R15,RI
0002 93FE PUSH @R15,R14
0004 7D15 LDCTL PI,PSAPOFF ! GET PSA BASE
0006 211E LD R14,@R1 I RESTORE DATA BASE I
0008 67!C LD R12_(R14),R12 I SAVE USER R12 I
e0cOA 0336
000C 6llC LD P12,CODE AEA(01) ! CODE UASE I
OOOE 0002

10 97F1 POP R1,@R15
0012 6FE1 LD R14_(Rl4),R1
0014 033A
e016 97F1 POP R1,@R15
0018 gE06 RET

001A END DEBUGENTRY

GLOBAL
001A SAVREG PROCEDURE

SAVREG: SAVTS USER PROGRAM STATUS -
* AND REGS 1-14 CONTENTS. *

ENTRY
001A 67EF LD TMPSP(RI4),RI5 I RTN ADR
001C 0318
.01E 31F0 LD RO,R15(#4) !SAVE: I
0020 0004
0022 6FEO LD RFC_(Rl4),RO I USER FCWI
0024 0340
0026 3170 LD R0,H15(#6)
0028 0006
M02A 6FE0 LD RPC_(RI4).R0 : USER PC

. 002C 053E
I SAVE RI - R14 I

02E 76EF LDA R15,R1_(R14)
0030 0320
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~002 1CF9 LDM1 (,R15,Rl,#l1 STORTE REGS
oe34 ?1IC.
0036 6EYE LD ,15,TMPSP(':l-i/ I TESTONE sp
0038 0319

203A' 6FED LD R13-(R14),Rl3
003C 0336
003! 9TE08 RET
91040 END SAVREG

GLOBAL
0040 RESTOR PROCEDURE

*RESTOR: RESTORES USER PROGRAM STAkTUS*
* AND REGS 0-11,13 CC4TENTS.

ENTR Y
0040 6FEF LD TMPSP(R14).Rl5 !SAVE STK PTR
0042 031a
0044 61EP LD R15,-l5-CR14) ! SET USER SP
0046 033C
0048 61E1 LD Rl,RFC "R14) I RESTORE:
Oe4A e340
004C 33FI LD Fh15(#2),'R1 I USER ?C'i I
004! 0002
e05V 61E1 LD R1,RPC_(R14)
0052 0333
0054 33F1 LD Ft15(#4),Rl USER PCI
7e56 V04

!PRESTORE FO - 15
0058 34EY LDA Rl5.Rl4'#RO-)
005A ME1
005C iCyl LDM T 0,C@R15.412 IFFSTOP.E FEG3
005E OOOB
me6 61EvD LD R13,RI3( -14)
0062 0338
0064 61EF LD R15,TMPSP('RII) I RESTORE SP
e066 0313
0068 gE08 EFT

I006A END RESTOR
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GLOBAL
GO LABEL

006A JUMP P=OCEIrU-iE

JUMP: TRANSFERS PROGRAM EXECUTION -
TO LOCATION SPECIFIED IN CMD.

GO: BEGIN EXECUTION AT CURRENT *
* USER PC VPLUE.

ENTRY
006A 34CA LDA R10,R12(#GETNXT)
006C 0000*
006E IFAO CALL @R10 ! GET NEXT ARG
0070 E616 JR Z,SETERR ! NO ARGS
0072 34CA LDA RIO,R12(#GETADR)
0074 e000
0076 1FAO CALL @ 10 1 RTN JMP ADR IN R3 I
0078 A330 RES R3,#0 I SET TO EVEN ADR '
007A 6FE3 LD 3PC_(RI4),a3 ! SET NEW PC VALUE
007C 033E

IGLOBAL GO CMD I
707E 61E3 GO:LD R3,RPC_(R14)
0080 033E
0082 4BE3 CP R3,BRKADR(Rl4) I PC = ]RKADR? I
2084 e316
0066 E665 JR ZBRKROU I YES TAKE INT. I
0088 D025 CALR RESTOR I NO, RESTORE REGS I
208A 61EF LD R15,. S_(Rl4) ! RESTORE SP I
008C 033C
008E 61EC LD R12,RI2_(R14)
e090 0336
0092 93F1 PUSH @R15,R1
0094 61E1 LD Rl,R14_(Rl4)
0096 033A
0098 AllE LD R14,R1
009A 97FI POP Rl,@RI5

009C 7300 IFET !BEGIN EXEC BY IFETI

SETERR:
009E 34CA LDA R10,R12(#EROR)
owA eee0*
00A2 lEA8 JP @R10 I RETURN TO EXEC I

0OA4 END JUMP
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GLOB.AL
21A4 BRKIEzD PROCEDURE

ncBFKIHiD: E'EAK INTEI-RUPT FANDLER
* dH1CH EXFCUTES SINGLE USETR

(UIPEETDIS.,ADINST, PUTS BACK BREAK INST

* RESTCRES USER FC'A.

ENTRY
VOM4 93F2 PUSH GR15,R2
10A6 93F1 PUSH @R15,Rl SAVE SYS REG 1-2
00A8 931S PUSH @R15,R14
7lA 7D15 LDCTL Fl,PSAPOFF
OOSAC 211E LD R14,c@Rl I DATA-AREA i 7
OOAE 61E2 LD 12,3RXAl)R(114)
M'17~ 316
00P2 61s1 LD B1.U.NimP?fl-1)
034 0308
c'OB6 2F21 LD @R2,Rl STORE UlIM?,'R14) I4ST

!FOR 3S EAK 31'GNIL
00B8 67EC BIT TMPFC4(R14),#VIBIT ICK VI EN I
OO~BA 031A
003C ZE05 JR, MZ,ALTHRU IYES. FINISHED

~0E 31F2 LD 512,a15 #S) 1 NO .. I
?'eco' oem
00C2 A32C RES i2,#VIBIT I ..3C EN 71
0OC4 33F2 LD R15(ft),R2 I AND PUT BACK
MC6 000

ALTH RU:

IRESTORE USER R12 AND R14
OOCS 97F? POP R14.@1i15
OOCA 97F1 POP Rl.@R15
00C(. 97F2 POP R2,@.R1t5 I RESTORE REGS
M?0E 7BO0 IRET
OODO END ERKIHD
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GLOBAL
OOD91 SSINT PROCEDURE

I * SSINT: SINGLE STEP INT HANDLER FOE
* USE WITH NEXT CMP. ALLOWS
* SINGLE INST EXECUTION.

ENTRY

OOAD01 CALR SAVREG !SAV2 ALL REGS
OODC 61E2 LD R2,BRKADR(Rl4)
00DE 0316
M0e 6111 LD R1,UNIMP(i14)
Z0E2 0308
0014 2F21 LD CaR2,Rl I RFSTORE UNIMP(R11) INST I
2?0F6 67EC BIT TMPFCW(Rl4),#VI3IT
OOES 031A
OOEA EE02 JR NZDWN I VI EN I
0OEC 63FC RES RFC_(R14),#VIBIT
0ME 0340

DWN:
OMY 34CA LDA R10,P.12(#PRREGI)
0012 0000*
0014 1FAO CALL @R10 I OUTPUT REG CONTENT!
0F6 34CA LDA4 R10,Rl2(OPRREG2)

OOFA lFA0 CALL6 @R10
OOFC 6BEO DEC BRKCNT(R14),Nl
OOFE 030A
0100 EMiB JR NZ,SINST I CONTINUE SS 1
0102 4D05 LD BRKCNT,#l RESET NEXT CNT
0104 030A
0106 0001
0108 4DE8 CLR MFLAGS(R14)
010A 031C
oloc 7C05 EI vi
P10! 34CA LDA R10,Rl2(#EXEC)
0110 0000*
0112 1EAS JP @R10
0114 END SSINT
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GLOBAL
BRKROU LABEL
SINST LABEL

rl114 NEXT P?OCEDURE

NEXT: SIrGLE OR MULTIPLE SI.PPING,
* THRU USER P CGRAM WITH REG
* CONTENTS DISPLAYEt AFTER EACH *
* INSTRUCTION EXECUTION.

ENTRY
0114 34CA LDA R1O,R12(#GETNXT'
0116 0000-
0118 1FAO CALL 3R10 ! SKIP REST CtD !
011A E605 J.i Z.KA ! NO NEXT COUNT I
0lC 34CA LDA RlO,R12'#GETADR,
711E eeo
0120 1FA0 CALL @Flo I 'ET COUNT
0122 9D34 TEST R3
7124 EFel1 Ji Z,KB ! COUNT<(
0126 BD31 KA:LDK R3,#I ! SET CNT=I
0128 6FE3 KB:LD BRKCNT(R14),R3 I SET BRKNT
P12A 030A
012C 34CA LDA RI1,R12(#RGHDP1)
012E 0000*
q130 IF @ CALL @Rio ! DISPLAY HrR
0132 34CA LDA RI10,12(#RGHDB2)
0134 0000*
£136 1FAe CALL @RIe

SINGLE INSTRUCTICN EXECUTION ROUTINE
SINST:

£138 3402 LDAR F2,SSINT I SETUP INT HDLR!
013A FF94
013C 61E3 LD R3,3RKADR(Rl4)
013E 0316
0140 4BH3 CP R3,RPC_(R14) I PC=BFKAD (R14)?
0142 033E
0144 FEoD JR NZ,KC I NO CC'4TINUE .... !
0116 61E3 LD P3,BPKADP(?14)
0148 0316
&914A 61E1 LE R1,BRKSTR(Rl4)
014C 0314
014E 2F31 LD @R3,RI I RESTORE ORIGINAL INST I
0150 E8e7 JR KC ! CONTINUE .........

BREAK INTERRUPT HANDLER ROUTINE ENTRY I
BRKRCU:

0152 34e2 LDAR R2,BRIIHD ! SET INT HDLR
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3151 FF4E
0156 61E3 LD R3,BRKADR R4)
0158 e316
15A 6101 LD I ,BRKSTR ! RESTORE BRK INST I
015C 0314
915E 2F31 LD @R3,.I

! EXECUTE SINGLE USER INST AND RETURN BY IRET !
KC:

0160 7C01 DI VI
0162 7D15 LDCTL R1,PSAPOFF
0164 7613 LDA R3,VECPCtRI)
0166 901E
0168 3332 LD R3(#12),F2 I SET INT HDLIt IN PSA I
016A 000C

016C D097 C.AL" RESTOR ! RESTORE RESS,PC,FCW'
016F 61EF LD R15,Rl5_(RI4) I RESTORE SP !
0170 033C
0172 31F LD R1,.15(02)
0174 0002
0176 6FE1 LD TMPFCW(RI4),R1
0178 e31.
017A 0501 OR RI,#VINTR I ENABLE VI I
017C 1000
017F 33F1 LD R15(#2),RI ! PUT BACK
0180 0002

I RESTORE USER R12 AND R140)182 61E1 LD 21 ,FI_(ii14)
0184 0320
0186 93F1 PUSH @R15,R1
e188 61EC LD R12,R12_(RI4)
018A 0336

018C 611 LD RI,R14_ R14)
0181 033A
0190 AllE LD R14,R1

0192 97F1 POP Rl,@R15
7194 3816 OUT %FFCO,RI ! APM SINGLE STEP
0196 FFCO
0198 A1AA LD R10,R10
.19P 7300 IPET ! RT4 AND EXECUTE CNE INST

019C END NEXT
END DEBUG CMD
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j 8. SEND MODULE

ZEOOOASM 2.02
LOG CBJ CODE STMT SOURiCE STATEMENT

WSTON $TO

SEN C /RD OA OPSEN TRY SPCFI DLOKO

* KENT ADR/'. ALL HEX VALUES
* CONVERTED TO ASCII FOR
*TRANS. IN TEXT' ONIX FROMPT
* PACKETS; AND UP TO TEN
* ATTEMPTS AT PACKET TIANS. *
* WILL BE MA.*

* SYNTAX: SEND (BGlPDR>(ENDADR'
*[<ENT ArR>I*

CONS T ANT

(INCLUDE GLOBAL CONSTANTS

EXTERNAL
FlPME PROCEDURE
BIARG LABEL
GETADR PROCEDURE
SNDMSG PROCEDURE
SKIPLN PROCEDURE
CMD)PAS PROCEDURE
CONV3 LABEL
CONVW PROCEDURE
EROR LABEL
GETACK PROCEDURE
OUTLNE PROCEDURE

GLOBAL
#,SECTION SENDPMC
SREL 0
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GLOBAL
SNDPAC PROCEDURE

* SNDPAC: FORMATS TRANSFER PACKET
* DATA IN TEXTRONIX FROMAT *
* AND SENDS TO MCZ. *
* *

* REG USE: INPUT R8 = 3GN ADR
* R9 = WORD CNT
* RETURN R8 = 3GN ADDR OF *
* NEXT JAND Z IF LAST*

ENTRY
0000 8D38 CLR R3

j 0002 C82Y LD3 RLO,#'/"
p004 6EE8 LD3 OUTBUF(R14),RL0 ' STORE /
0006 0080
0008 69E0 INC OUTPTR(R14),#1
000A 0306
000C 8D94 TEST R9
OOE 9E06 RET Z

!CONVEPT BGN ADR TO ASCII, ADD TO CKSUM
0010 A185 LD R5,R8
0012 34CA LDA R10,R12(#CCAVW)
e014 ooeo*
0016 1FAO CALL (0.10 1 CONVET ASCII I
0019 A195 LD R5,R9
0014 34CA LDA R1O,R12(#CONV3)
00IC 0000*
001! 1FAO CALL @R1o I CONVERT WORD I
0020 AOBD LDB RL5,RL3
0022 34CA LDA R10,R12(#CONVB)
0024 0000*
0026 1FA0 CALL @R1o

I FORMAT ALL DATA I
0028 8D38 CLR R3

PROCLP:
002A 208D LDB RL5,@R8
002C 34CA LDA R1O,RI2(#CONVB)
002! e000*
0030 1FAO CALL @R1o
0032 A980 INC R8,#1
0034 A390 DFC R9
0036 EEF9 JR NZ,PROCLP I CONT CONVERSION I
0038 AOBD LDB RL5,RL3 I DONE, STR CKSUM I
03A 34CA LDA R10,Rl12(#CONVB)
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003C 000
03F3 IFAO CALL i RIO I CONVERT CKSUM
Ce4 1F20 CALL I-
0042 8D43 RESELO Z
0044 9E08 RET
OC46 END SNDPAC

0046 LASTPC PROCEruiE

* LASTPC: FOR.MATS LAST' PACTET FOE
* TRANS WITH EAJTE! AflR,
* COUNT=O, AND CKSUM.

* RFG, USE: INPUT R6 =ENTRY ADR

EN TRY
0046 A165 LD R5,R6
2048 34CA LDA R10,R12'#CONVW)
004A 0000*
14C 1FAO CALL '3R10 CONVERT BYTE
004E CDOO LDS ML,go
0050 34CA LDA Rl0,Rl2-k'iCONV3)
ee52 eeO*
0054 1?AO CALL caP10 !CONVEFT WORD
0056 AOBD LDB RL5,RL3 I LOAD CKSU1
0058 34CA LDA Rl0,R12-k#CONVB)
005A .2000*
005C 1FAO CALL LOR10
M0E 1F20 CALL KR2 !SND TO-.!
0060 9t08 RIT
0062 END LASTPC

GLOB AL
0062 ERMSG; PROCIDURE

*ERMSG: SEA1DS ASCII //MSG TO*
* MCZ TO ABORT SEND CMD.

ENTRY
0062 C02F LDB Ro#/
0064 C92F LDB IZ#/
0066 6770 LD OUTBTJF(Pl4),RO !LOAD PUF i
0068 0080

*006A 76ED LDA R13,OUTBUIW(R14)
M0C 0080
006F A9D. INC P.13,02
0070 6FED LD OUTPTR(Rl4),R13
0072 e396
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?074 34CA LDA F10,'I2(#OUTLNE)
0076 0000*
0e78 1FAO CALL @Fo! OUTPUT LINE - MCZ
007A 9E08 PET

007C END ERMSG

(LOB AL
007C SEND PROCEDURE

: SEND: F07MATS AND TPANSFERS PkCS
! • CONTAINING PATA FROM TFT

' SPECIFIED MEMOPT AREA TO 3E S iED

AS A MCZ FILE.

ENTRY
007C 34CA LDA RlO,R12(#FNAME)
007E £'0e*
0060 1FAO CALL @r!1 I CK FNAME I
0082 0B01 CP R1I,#%FFFE ! CK FOR NO ADR I
0084 FFFE
0086 E60B JF Z.GOTERP
0088 A1B8 LD Re,Rll I SAVE BGN ADP I
008A 34CA LDA F1O,Pl2(#GETADR)
008C 0000*
008E 1FAO CALL @RIO
CegO 1706 JR C,GOTERR I ERROR
0092 A137 LD R7,R3 ! SAVE END ADR
0094 34CA LDA R10,Rl2f#GETADR)
oe96 oev0*
0098 1FAO CALL OPlo I IET ENT 'DR I
009A A136 LD R6,R3
009C 8387 SUB R7,R8 ! e BYTES

GOTERR:
009E 34CA LDA R10,R12(#EROR)
OOO 000

00A2 lEA7 JP C,@R1o ! RTN EXEC I
00A4 A970 INC R7 I BYTE COUNT I
ZeA6 65E3 SET MFLAGS(RI4),#SNDMDE
00A8 031C

A SIG SND MODE

! SEND CMD TO MCZ TO LOAD SEND PROGRAM
O0AA 34CA LDA RIO,RI2(#CMDPAS)
OOAC 0000*
2eAE 1FAO CALL @R10 I SND CMD
00B0 9E06 RET Z
0032 34CA LDA RIO,RI2,#GETACK) I GET ACK I
O0O4 0000*
0026 1FAO CALL @ 1
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0026 7-603 JR Z, AC
'0OB X 3402 LDA:i !20? SEAD FILE CHN~
OOEC OOB0
0 0"9 Z ?3B JR ?''I RROR TO CONS

Oe0Co 67Y5 AC:BIT rFLAGS(Rl4).#ESC
SOC2 01
00C4 E607 JR Z.AD I CK FOR ESC KE1 I

!SEND 'FSORT TO CONSOLE AND MCZ IF 3EC ES!' K7Y
SNDABT:

00C6 fl033 CALR ?RMSG
7eCR 3402 LDAR R2,IBTMSG !SND ABORT MSG
OOCA 0086
00CC 34CA LDA Rl0,Rl2k.#SNDMSG)
90CE 9000*
OODI IFAO CALL ca ?l1
00P2 9E08 RET

70D4 4DF5 Afl:LD RETRY(R14),410
00D6 0342

qeDA 000A C? 17,#39,

OODC 001E
2OTF FF03 JR NC,COMP ! #BYTES SND 301
OOEO A179 LD '19,R7 ! #<(30, USE REST

0F D8 CLR R7 4 AST PACKET
00E4 P804 JR AE

COMP:
00?6 2109 LD R,9,#30 ISND 33-ETES I
00e8 001E
(70E.A P307 SUB a-7,430 IGET N'EW *?YTES
OOEC oo1ERlR SV ONOOEE, A19B AE:LD 1R9ISVCON

!MAIN RET?'Y LOOP FOR RESENDI'qG PACKETS TO MCZ
RESEND:

OOF0 67E5 BIT MFLAGS(Rl4),#ESC I CK FOR USER ACRT
eOF2 031C
00FA FE78 JR '4Z,SNflABT IGOT, S'ND ABOET ... I
00F6 34C2 LDA R2,,Rl2(#OUTLNE)

tOOFA D07E CALR S-NDPAC
007C E60F Ji Z, LONE I SND LAST PACKET I
eOFE 34CA LDA R1O,312(0SKIPLN
0100 0000*
0102 1FAO CALL @,RIO I SKIP MCZ INPUTI
0104 34Ch LDA Rle,R12(OGETACK)
0106 000
0108 iFA0 CALL @R10 I 4AIT FOR ACK
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01?' E l EE J. NZ,AF ! REC NON-ACK
'110C E8E3 JR AD ! REC ACK I

010E !711 AF:.R C,AG ! .REC 9 FOR ABORT
0110 83E8 SUB U? B8, 711
0112 AlB9 LD Rg,R11 I RESEND
0114 6BEO DEC RETRY(R14),#l
0116 0342
0118 E615 JR ZSNDSTP I SEND DONE I
1IA1 Y 8EA JR RESEND

! SEND LAST PACKET TO MCZ I
LONE:

IC 34C2 LDA R2,RI2(#CUTLNE)
011E 0000*
0120 DO6E CALR LASTPC I PREPARE LAST PAC I
0122 34CP LDA R10,R12(#SKIPLN)
0124 0000*
0126 1FAO CALL @aRIO I SKIP MCZ ECHO
9128 34CA LDA R10,R12(#GETACK)
012A 0000w
012C 1FAO CALL @R1O I WAIT FOR ACK I
Z12F 9E06 RET Z ! FINISHED.. .
0130 EF06 JR NCAZ I RESEND.....!

0132 3402 AG:LPAR R2,WRTERR
134 0024

PE M:

0136 34CA LDA R10,R12(#SNDMSGr)
0'138 0000*
013A 1F&0 CALL @Rio I SEND 4RITE EPPO!
013C 9E08 RET

013E 6BEO AZ:DEC RETRY(RI4),#I
0140 0342
0142 EED6 JR NZ,RESEND ! TRY AGAIN I

SNDSTP:
0144 D072 CALR ERMSG

0145 3402 LDAR 12,CKMSG
0148 0036
014A 34CA LDA PIR12 (#SNDMS& )
014C 0000*
214E 1FAO CALL @RIe I SND CKSUM ERROR
0150 9E08 RET
0152 END SEND
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ABTM SG:
0152 07 BVAL %07
C153 2F BVAL /'I
01 4 4142 WVAL 'AB'
0156 4F52 WVAL OR,
7158 54 BVAL 'T"
0159 OD BVAL %OD

WRTERR:
£15A 18 BVAL 18
115B 2F PVAL /'I
015C 4649 WVAL 'FI"
015F 4C45 WVAL 'LE'
0160 2057 WVAL "
0162 5249 WVAL "RI"
0164 5445 WVUAL "TE
0166 2045 WVAL "
0169 5252 WVAL ORR'
016A 4F52 V.IL 'OR
316C OD BVAL 'OD
016D 20 BVAL

OPEEF:
316E 17 VAL '17
016F 2F BVAL I/ "

0170 4F50 WVAL 'OP'
0172 454E WVAL 'EN'
0174 2046 WVAL " F'
2176 494C WVAL 'ILI

0178 4520 WVAL E I

017A 4552 WVAL 'ER'

P17C 524F WV8L "1O"
017E 52 BVAL ORO
017F OD BVAL %0D

CKMSG:
0180 12 BVAL T12
0181 43 BVAL 'C'
0182 4353 WVAL 'OS'
0184 554D WVAL UM'

0186 2045 WVAL ' E'

3188 5252 VAL "RR"
018A 4F52 WVAL 'OR'

018C OD BVAL TOD
019D 20 BVAL

END SENDCMD

0 errors
Assembly complete
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APPENDIX C - COTLCAL ?rogram Listing

A. PROM PFOGRAMMINGI The Boatload program listing contained in sections B -F

was Drongrammed into the firmware by the use of the two

support programs tZ2XFER and CMXFj) of Appendix 2 and the

followirng procedures.

1. Bootup the SASS hardware to the monitor programr by
the following seauence of actions:

RESET

TYPE <CR>

RESET MCZ System

TYPE (CR)'

DEPRESS 11INTA" , swi tch (-NMI)
(dis plays: LOADIqG ..

When prompt appears (),the monitor is loaded
(approximately 2C? sec).

2. Bootup the IiNTEL MDS System with a CP/M di1sk having
the CPMXFR program.

3. On the SASS Developmental System, load the desired,
boatload program into memory at address 6oo '47x
by the following command:

TYPE "LOAD <Filename> 6000"

4. Load Z80 transfer program (CPMXFR) by:

TYPE "LOAD CPMXFR"
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5. Setup to execute transfer croeram with the following
commands:

TYPE . RPC <Cz,"

TYPE 'A9130 <CR>

TYPE "5000 <CR >"

6. Connect the cable between the TTY Dort on the MDS
system and connector 'A' on the SASS system.
(connector 'A' is the MCZ port cable of MBC)

7. Execute the CP/M transfer proeran (CPMYFR) on the
MDS system, selecting code transfer -C.

8. On the SASS system, begin transfer by the followin7
actions:

TYPE "G <CR"

After the transfer is completed, the SASS monitor will

display the prompt ('*'), and the MDS system will provido an

indication that two files (PROMOE.OBJ and PRCOg3.0-J) have

been created.

To move the file first to ISIS-II and then to the ?POM

programmer, the following procedures apply:

9. On the MDS system with an ISIS-If disk in drive B:,

transfer the two CP/M files to ISIS as follows:

TYP _ 'TOISIS PROM08.OBJ \CR)'

TYPE "TOISIS PROM09.OBJ <C-,>"
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10. Reboot Mr's systemn with ISIS-IIl isk in drive A: ani

and convert ORJ files to HEX files as follcws:

TYPT "OPJ1HFX PROM093.CBFJ TO P40OS.H EX .<CR,"

TYPE "OBJEEX PPOM09.OBJ TO "3ROMOY9.FEX <CR>*

11. Execute UPM (Universal PROM Proerammer) by:

PLACE CLEAN PROM IN PROGRPMMER

TYPE "UPM (CR>"

TYPE "READ FILE PROMO8.FEX INITO 000"

TYPE '?ROGTRPM FROM 0001 To 2018 START ?000*

?LACE CLEAN PRCM IN4 FROGRAMMER (hizh byte)

TYPF 'RTAD FILE PROm09.HEX INTO 0000

TYPE "PliCGUY FROM 0000 TC 2047 STAIIT :?00"

The PROM's are now programmed.
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~.?CCml!OA~D PP.OGRA" !ISTI'lG

1. 300TLOAD1 MODULE

?E?00ASY 2.02
LCC C~TC!E STMT SOURCE STATYMEIT

1 BOOTLOVD1 MODULE
$LISTO'I STTY

OCNSTANT

i"T F2
TXR 0
PAR 7
PrOPTrAD %FYD9
PCRT31) %FFE1
PORTAC wFFDB
PORTBPC FE

I DPrTHT %FFCB
ICPORT '*FFC9

ROM _DISABLE := %FFFO
TCMf %FFD2
TDT A FD

BUS _LOCK :=%F?Fg
BUS _UNLCCX :=%FFF9

%(VINTR(000?0
VIBIT 12
ESCAPE %= 13

i? S %e8
LINDFL %= 7F

TXOFCH % 1-7
TXONCH %11
INSIZ 129 !INTBUF SIZE
OUTSIZ :=128 1 OUTBUF SIZEI
R3SIZ :=256 !RING 3UFFTR SIZE

I BIT POSITIONS IN t'ONITOR FLAG WO',D
TRPYDEa
ISTOP 1
OSTOP := 2
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S N DE 3
LDKIDE .1
T SC 5
TXMSK %

CCMDS 11
MAX- CPU := 8

TY PE
MT~SSAGE ARRAY(3 WORD]
M TM-A RRAY ARRAY[32 WORD]1
SWITCH FRAtY[3 ?)OiD1
CU ENTRY RECORD

SIGNAL0D
CPU ID WOFD
MSGBLK MESSAGE

ID ~ MEM MAP METM ARPAYI
ID 61-PY AQRY[MAY CPU WO'rD]

EITRYARRAY ARRAY(MAX-CPV CPU ENTRY1

INTERNAL
SFCTION T.ABLElDATA
$AS v)

00CONFIG TABLE RECCRD [
RW PATTERN WAfOIL-D
CPU NUM WORD
AORM RWPAT 4i
NORM CPU CNT WOR7D
TABLE LOCK WORD
CPUC9T 9OD
CPULIST ENTRY APRPY1

I NTFRNAL
.tSECTION DATA_ DEC
SABS 0

0000INT?UF ARRAY [128 3YTE3
eeoOUTBUF kRPAY [128 BYTE]
1300RNGPUF ARRAY [256 BYTE]

0200 MCZBUF ARRAY (256 BYTE]

03eeBUFPDR WORD
0302 BUFSIZ WORD

0304 TITPTR WORD
03 96 OUTPTB WORD

2130e UNIMP WORD
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030A BRKCNT WCRD

'37C NXTPT'I WC'RD
030F'ZBTOtZT 'WOvD

0310 MCZPUT WCRD
0312 MCZGET WORD
5314 BRPSTR WORD

0316 BiKAD-{ WCRD
?318 TMPSP WORD
231A TMPFCW WORD

1031C MFLAGS WORD

USER REGISTEL STORAGE

031E RO_ WORD
0320 Ri WORD
7322 R2 WORD
1324 R3- WORD
0326 R4 WORD
?328 ?5 WORD
032A R6 WORD
032C R7 WORD
032E P8 WOPD
0330 R9- WORD
0332 RiO ORD
0334 Ru1_ WORD
0336 R12 WORD
0338 R13 'ORD
"33A P14 WORD
033C R15 WORD
133E RPC WORD
0340 RFC_ WOPD

0342 RETRY WORD
0344 ADR ST. WORD
'7346 CMDT3L AFR.AY (12 WORD]

INTERNAL
$SECTION PSADATA

Jo @PSA RECORD [
DATA-AREA WOAD
CODE kPEA WOiD
UNIMP INST SWITCH
PRIV INST SWITCH
SYSTEMCALL SWITCH
SEG TRAP SWITCH
AMI-I4T SWITCH
NVI-INT SWITCH
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VEC FCW WORD
VEC PC A_RAY [200 hCRD]1

I $SECTION EXECPROC
EXT RNAL

NMI PROCEDURE
CONINT PROCEDURE
MCZYND PROCEDURE
BOO"LOADCPU PROCEDURE

mE _CPU LABEL

* GLOBAL EROR LABEL
GLOBAL EXEC LABEL

A000 GLOBAL INITL PROCEDURE
I • * DMONITOR INITILIZATION

ENTRY
ORGADP:

,000 OEOO WVAL %0E00 . UNIMP INST I
1002 4000 WVAL %4000
nee4 '?08' WVAL STARTP

PHYSID:
0006 FIFI WVAL FIF1 ! UNIQUE PHYSID

INDEPENDENT PRCCESSCR STAGE *

ST.RT OF INITIL ENTRY TO DMONITOR
START?:

* CLEAR MEM: 'CLEARS' MEMORY BY WRIT-
* - TNG R/W PATTERN <55AA> AT THE
* BEGINING OF EACH BLOCK AMD *
* CLEARING THE NEXT TERE WORD *
! *: LOCATIONS. '?U WILL WAIT AT *
* THE END FOR A ?ERIOD OF TIME *

* (APPROX. 2MS!C).

1098 2104 LD R4.#%Feo0 I TOP MEM BLOCK I
00A F800
('0OC 2101 LD R1.#%55AA ! R!W PATTERN
0ooO 55AA
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Z13 tD29 CLR R2
0012 EDP43 R "S7LG z

'MIN LOOP FOR CLEARING MEMOPY
CLTA F ME'.:

DO
0014 A143 LD R3,R4
0016 A931 INC R3,#2
9018 2F41 LD @p4, I ! STORF ?ATTEFAl
0O1A 2105 LD R5,.5
001C 0005

DO

001 2F32 LD @F3,P2
0020 A931 INC R3,#2
? ,22 AB5e DEC P5
3021 E601 JR Z,NXTONE
1,026 YeF3 OD

NXT ONE:

?028 0 B4 CP R1,0%0000 ! CK FOR LAST PLK
'02A 0000
VC'2C E693 JR Z,WAIT1
0027 0301 SU R4,0%0800
0030 0800
:' '32 F8F OD

WAIT1:

CPU WAITS APPROX. 2MSEC FOR ALL
ZPU'S TO CCMPLETE THE SAME TASK
BFFORE CONTINUINy.

' e 34 2103 LD R3,05'
0036 0032

DO
0038 1904 MULT RR4,#1
2 03A ?e01
'303C AB30 DEC ?3
003E E601 JR Z,SCRIBEM,-M
?047 F8FB OD
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SCRIBE MF1: TRAVERSES THROUGH MEM *
* BLOCKS SEARCHING FCR R/W PAT-

TF.RN INDIC'TING ACCESSIBLE
MEMORY [RAM). CPU INDICATES *

*ITS PRESENCE BY INCREMENTING
* STOPED CPU NUM. CPU WAITS FOR *
* FOR A PERIOD OF 2MSFC. 

SCRIBEMEM:
004 2 2104 LD - R4,4F800 . TOP BLOCK ADR
0044 F800

! MAIN LOOP FOR MEMORY SCRIB !

DO
0046 2148 LD RS,@R4
0048 8B18 CP R8,R1 ! CK FOR R/W PATTERN
104A FE09 JR NZ.NOMATCH I NOT FOUND

I CPU INDICATES ACCESS TO THIS BLOCK 1
j?4C 4143 LD F3,?4
0047 A931 INC R3,#2 ! GET CPU NUM AD!
0050 3B26 OUT BUSLOCK.R2 I MUTUAL EXCLUSION I
?V52 FF?9
00E4 2138 LD Re,@P3 ! 2ET CPU NUM
0056 A980 INC R8,#I I INCREMENT !
?058 2F38 LD @Ri,RS ! 2ESTORE
005A 3P26 OUT ?USUNLOCK,R2
005C FFF8

NOMkTCH:
@00E 2D44 TEST R4
0060 EE03 JR ZWAIT2 I FOUND LAST BLOCK
0062 e304 SUB R4,0%080e
0064 0800

0066 ESEF or
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'AIT2:

* CPU WPITS APPROX. 2MSFC FOR LL
* CPU'S TO CCYPLETE TrE SAME TASK -
* 3EFOEE CO-iTINUING. *

CES 213 LD R3,#50
006A Oe32

DO
7e6C 19e4 MULT RR4,#1
006E 0001
0070 AB30 DEC R3
ee72 EP61 JR ZDEFINEME"
074 F8FP OD

DEFINE MEM: CPU SEARCHES FOR LOWEST *
* MEMCRY BLOCK WITH HIGHFST CPU *
* COUNT (GLC3AL) AlID LOWEST MEM *

BLOCK WITH CPU NUM=I (LOCAL). *

* EG USE: RETURI R7 = LCO GLOBAL *

* r6 = LOW LOCAL
* R5 = CPU_NUM (HIGH)*

DEFI NF MEM:
(776 8D5e CL R5
007& 2104 LD R4.%F800 ! TOP BLOCK AD. I
007A F800
1707C 8146 LD R6.R4 ! LOCAL START
3077 A147 LD R7,P4 ! GLOBAL START I

DO
C(t9' 2149 LD ?8,@R4
0022 EB18 CP R8,RI ! CK FOR R/W PATTERN
0094 EEOC JR NZ,NEXTBLK ! NOT ACCESSILE I

! CHECK FOP LOCAL OF GLOBAL
M086 A142 LD R2,R4
0088 *921 INC 12,#2 ' GET CPU NUM ADR
OOEA 2123 LD R3,@R2 ! GET CPU NUM I
008C 0B03 CP R3,#1 I CK FOR LOCAL f

0090 E605 J.T Z,LOCALMEM

! RECORD GLOBAL MEM AND UPDATE CPUNUM I
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C'?92 8B53 CP E.5

?094 F704 JR C,NEXTBLK I R5 IS HIGHEST I
Ve96 i135 LD R5,R3 , UPDATE CPU .TNT

0098 A1A7 LD R7,24 I UPDATE GLOBAL ADF I

009A E801 JR AEXTBLK

RECCFD LOCPL MFMOI.Y
LOCAL MEM:

009C A146 LD R6,R4 ! UPDATE LOCAL I

NEXT BLE:
009E PD41 TEST R4
OAO E603 JR Z,SP3C CASE ! FINISHED I
?7V2 V3e4 SUB ?4,00800 ! GET NEXT BLOCK
0A4 0800

!0A6 FESEC or

'**** R7 = LOW GLOBAL P6 = LOW LOCAL ****'

R5 = CPU COUNT

SPEC CASE:

!**** FOR SI."LE PLOCESSOR MONOBOARD CASE ***'
00A0 2107 LD R7,#%F800
OOAA F800
?eAC FE04 JR NZ,STACK INT
OOAE 2107 ILD P.7 #%800i
0030 8000
0032 21e5 LD R5,01
00B4 0001

STACKINT:

* LOCAL INITIALIZATION STAGE *

* INITIALIZATION OF INTERNkL CPU *
* SPECIAL PURPOSE REGISTERS *

..ND CPU DkTA STPUCTURES. *

* LOAD PROGRAM STATUS AREA POINTER *

OeB6 A161 LD ?1,.6
00B8 1101 ADD R1,#0100 I SET PSA I
OBA 0100
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CVll, 7flr LT PSAPCFF,Rl LCAD PSA?

R6 CONTAINS LOW mrmCRY AlEA FOR DMONITOR DATAI
00P! .4164 LD R4 '
(P0C? C1l'4 ADD ." 9/00

~0C2 0200
00C4 A14E LI) R14.R4 !DATA AREA
ror6 340C LDAR 312,OR%'AD. SET CCDE ArR
00C8 FF36

I ** M U=CMr ADI R14=DATA AREA

* SET STACK POINTFll*

7OC; P161 LD ~ 1.RI 6 !SET UP STACK PTR
Aocc 0101 ADD Ril,#oo

V'DV All! LD 315,R SET S'(STEM STACK ?0INTvER

**INITIALIZE REFRESH CNTR 'REGISTER ~

oor2 2101 Lr il1,tc9F00 LD RATE VALUE
ZOD4 9E00
00fl6 7rlB LnDCTL REFR3S%[,Rl

*STWINIT: INITIALIZES ALL BASIC
DATA SMUCTURES FOR TE

* SINGLE PROCESSOR.

1CLEAR DMONITOR RAM AREA
OODS A162 LrD R2,R6 I CLR DM.ONITOR RAMI
"ecDA 8121 LDR2
OODC A911 INC Rl,#2
OOPS 2103 LD R3,#%250
90EP e250
0EZ2 OD65 LD 06#
O0E4 0000

C'076 BB21 LDIB- qR1,R2,R3
OOES 0310

1 INITIALIZE BLANK BUFFERS I
?eE! 34?2 LDP. 1;2,"114(*INTBUF) !FILL CONS INPUT BUJF
o0rC 0000
ME! 34E1 LDA Rl,Rl4(#INTBUF) WITH SPACES

1 43



CeFe 0000
(,'C2 1911 INC R ,#2
00F1 2103 LD R3,#INSIZ
Q0F6 000S
?F8 VD25 LD CR2,"
?0YA 2020
O0FC BB21 LDIR @R1,@R2,R3I 0? LD FIXED DATA IN RAM
0100 34T7 LDA 37,R14(#INTBUF)
102 0000

0104 33E7 LD ?14(#INTPTR),P7
0106 0304
?178 34E7 LDA R7,R14(#OUTBUF)
710QA 0080
010C 33E7 LD R14 #OUTPTR),R7
!1-?,E 73e6

* INITIPLIZE PROGRAM STATUS AREA *

2110 7D25 LDCTL R2,?SAPOFF

0112 2101 LD R1,#%4000
0114 4000
0116 8D48 CLR R4
0118 3423 LDA R3,R2(#UNIMP INST)
0llA 0004

DO
011C 7331 LD R3(P4), I
011E 0400
0122 A943 INC R4,#4
0122 OB04 CP R4,#28
0124 001C
0126 T601 JR Z.LDPC
0128 E8F9 OD

LDPC:

e12A 3423 LDA R3,R2(#NMI INT) ' LOAD NMI HDLR
312C 001C
012E 76C4 LDA R4,NMI(R12)
0130 eOZO*
0132 3334 LD 231#2),R4
0134 0002

SET INTERRUPT HANDLERS
0136 3423 LDA R3,R2(#VECPC) ! BASE OF INT VECI
0138 002A
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113A 76C2 L:A ?2,,'CJI'T(112) !CO'JS IIJUT!
*1.IC ?000*

I 13F 3332 L 3# R

MCZ IAPUT
0142 76C2 LDA R2,MCZNfl~Rl2)
0144 VeO~*

0149 0004

*HDW-INIT: INITIALIZES HARDWARE IC *
* TO A KNOWN STATE WITH ALL
* NFCESSARY INPUTOUTPUT
*FUNCTIONS. IAArfITION, THE
* SYSTEM TIMER FUNCTIONS AND*
* INTERRUPT STRUCTURE IS SET*

TO A KNOW! STATE.*

HDW INIT:

I * INITIALIZE USATS 9551 *

014A 2131 LD R1,#%OOCE !SET MODEI
014C POCE
014F 3A96 OUTP POTBC,RL1
0150 FFT3
7152 3A96 OUTP, ?ORTAC,3Ll
0154 FDB

0156 2101 LD R1,#'Z0027 ITX, T X, RTS, DTH
?158 0027
015A 3A96 OUTB PORTBC.RL1
05C FF23
e15! 31.96 OUTB PC'RTPAC.,3L1
0160 FFDB

I ** INIT. INTERRUPT CCNTRCLLER e259A *

0162 2101 LD 71,#w10013 I LOAD ICW1
0164 0013
9166 3A96 OUT3 ICPORT,RL1
0168 FEC9

016A 2101 LD R1,#'%0000 I LOAD ICW2I
716C 0000
016E 3A96 OUTB IDPORT,PTl1
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170 FFCB

p172 2101 Lr RI1,#%0003 I LCAD ICW4
174 ?e3

0176 3A96 OUT' IDPORT,PL1
0179 FFCD

! ** INITIALIZE TIMING CONTTrOLLEP 9513 *1

017A 2101 LD RI,#%FFFF I RSET DEVICE!
017C FFFF
017T 3Ble OUT TCMD, Rl
0180 FD2

i'182 2101 LD Pl,#%FEF ! SET 16-BIT MODE
0184 FFEF
0186 3B16 OUT TCMr,R1
2188 FFD2

I8A 2101 LD R1,#%FF5F ! LOAD ALL REGS I019lC ?FF

0'1E 3I16 OUT TCMD,R1

0192 2101 LD RI.#%FFE8 I DISABLE AUTO SEQ I
0194 FFE O
0196 3B16 OUT TCMD.R
0198 FFD2

! SYSTEM 32-BIT CONT14UOUS CLOCK '

019A 2101 LD R1,#%FF@0 ! LD CM" CNTR GRPI I
019C FF01
elgE 39P16 OUT TCMDRI
OIAl FFD2
01A2 2101 ID Rl,#%0C29 I CNTR MODE VALUE

01A4 0C29
01A6 3B16 OUT TDTA,R1
o18 FFDO

01AA 2101 LD RI,#%FF 2 ! LD 'CM' CNTR GFP2 I
01AC FF12
01AE 3B16 OUT TCMD,Rl
7130 FFD2
01B2 2101 LD ZI,#%0029 ! CNTR MODE VALUE I
0134 0029
A136 31216 OUT TDTA,R1
311E FFDO

Q UANTUM COUNT-DOWN TIMER!
71PA 2101 LD RlItlFFe5 'LD 'CM' CNTR GRP5!
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o 'lv 3316 OUT Tr"MD.Rl
7 1 C? YFD2i ~1(j2 2111 LD 7:1,00oC02 ! CNTP 11DE V!A.LIJF
01C4 OC?2
?1C6 3V16 OUT TDTP Rl
11IC2 FFDO
01CA 2101 Lr Rl,#%FFOD ! LD 'LOAD'RP
'17CC FEOD
-1CE 3fl6 OUT TCMD,Rl

~1~FFD2
?1D2 2101 LD ll,#%o?q?5 ILD VALUE
01DI ?00?5
01D6~ 3B16 OUT TDTA,Rl
V'1De FFDO

HARDWARE PRE-EMPT MECTRANISM
01DA 2101 LD "i1, FF04 !LOAD 'CM' ?
(11DC TF4
011) 3P16 OUT TCMD,Rl
S0 FFD12
?1F?2 2101 LD RldtOC02 1LC'AD CM
O1El TC02
01E6 3P16 OUT TDTA,R1
C1EFS FFDO
01FA 2101 LD P1,#%FY0C I LOAD 'LOAD' "ZP4
olEC FF0C
01YE 31q16 OUIT TCMD,R1
01F0 ??D2
2l1T2 2101 LD R1,00005 1 LOAD REG
Tl1F4 OC'?5
01F6 3B16 OUT TDTA,P1
01FP F1~DS

?1FA. 2101 T D Rl.#%7?43 ILD GEN~ CNT? 'RP1&2
O1FC ?F13
olpYE 3316 OUT TC'-D,Rl
'7290 TD2
0'202 2101 LD r-1,#%FF23 IAPM REAL TIME CLK
0204 FF23
?' 2P6 3'916 OUT TCriD,Rl

* I 120E FFD2

020A 7Ce5 sl VI
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* COORPERATING PROCESSOR STPG7
* PROPER

*TEST LOCK: ROUTINE TO GAIN ACCESS *
* TO CONFIGTABLE.

SRG USF: INPUT 7.7 = LOW& GLOBAL "EM*

020C 7678 LDA R8,TPIBLFLOCK(R7) I LOCK ADR
220E 0008

CYCNL C STEING O3SO ! OTOD

DO

*21 TL ACESS @ROUI T ETTABE LOK
026*32 OTLA kSULCPU H AN UNLOCK CPUSE BU

021ATB ACCESS:-CES GTEXL. CS

02227673 LAY BFRECNECTR7 TEP TARDLE LOIE

CYLESTALN ON3 LS FRO ET LO CPUNO
028 104: CP L R4,0 I SCP1IRT
021E 0001

BO2TLOAD CPU AND O_300TCPUPYES

0222 7673 EDA R3.,MCPUN(R12) TBELCE
0234 OCV

022A 1E0 JP0

GOBOOTCPU:
0234 76C1. LDA ?:1,BOTLOAD-CPU(P?12)
0'236 000

1.48



1232 171& J? (dR1

023A ENDl I'JITLJ END POOTLC6D1



2. ' OrTLOAI 2 moCUL

l?p~sm 2. 0 2
0OC OBJ CODF STM1T SO'JRCT STNTF'?'T

1 BO(OTLOAD2 '1CMUE
tLISTON $TTYI CONST ANT

RXR 2
TXR 9
PAR 7
PORTAD %FFD9
POPTBD IFE!1
PORTAC %FFDF
?ORTBC :~%FFE3

IDPO? T %FECB
ICPCRT : %FFC9

ROM DISABLE := FF?0
TCMD %FFD2
TDTA %FFDO

VINtR %(2)0100000000
V131T :=12
ESCAPE %13

LT*4rvEL %7F

TXCFCH %= 13
TXONCH %11
INSIZ 128 ! INTBUF SIZF I
OUTSIZ :=129 ! CUT3U? SIZ? I
R3SIZ :=256 ! RING BUFFER. SIZE

I PIT POSITIONS IN MONITOR FLAG WORD

ISTOP :
OSTOP :=2
SNPMDE 3
LDMDE 'I

TXMSK :=%6

MAX-CPU 8



TY PE
MTSSAGE ARRAYr.3 WORD]
M!- ATAY ARRAY[32 WORD1

SWI TCTI ARRAY[2 WCRD!
C.PU E-NTIT RECORr

SIGNAL W03D

CPU -ID WORD
MSG BLK M-SSAG3E

MEME-_ p MAY1
ID'RRAT ARRATE!4AX _ CPU WORD]
EAM-YAPRAT ARRAYPMAX CPU CPUE,4TRYI

INTERN AL
$SECTICN TAB!,El DATA
$AiS 0

j?0CCN'FIG _TABPLE RECORD
RVWPATTERN WORD
CPU mum WORD
NORMP PW PAT WOPD
NORM CPU CNT W ORD
TABLE LCK WORD
CPU CNT WORD
CPU-LIST ENTRY ARRAY]

I NTFPN AL
$SECTION DATADEC
WAS 0

00IIT3UF i PRAY [128 'BYTE.!
o0so OUTBUF ARRAY [128 BYTVl

10R'IGB3UF AiRAY [256 BYTE]
C20MCZBUF ARRAY [256 'BYTE1

330e BUFADR. WORD
0302 BUFSIZ WCRD
4,73 V4 Ik4TPTR WORD
0306 OUTPTR WORD
0)30,9 NXTPTR WORD

q30AGETOUT WORD
030C MCZPUT WORD

~1030E MCZGFT WORD

0310 rM!'LiGS WORD

0312 R7TRY WORD
0314 ADR-STR WCRr
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INTF?!N I L
$SFCTION PSADATA

"N'?PS1, PFCOFD
DATA AREA. WORD
corE AREA 14ORD
UNIMP INST S'VI TCHT
PRIV INST SWITCH
SYSTEMCALL SWITCH
SEG TRTP SWITCH
NMI INT SWITCH
%JVI INT S.VITCH
T-C-FCW WORD
VEC PC ARRAY [200 WORD]

j ~tSECTION BOOT2 _PROC
EXTERN AL

NMI PROCEDURF
rCETLNE PROCEDUR:E
SNDCHR PROCEDURE
s'JDMSG PROCEDURE
MCZHND PFOCEDURE
C0O4INT PROCEDURE

GT3UF PROCEDURE
CUTJ PROCEDURE
LOADFILE PROCEDURE
PHYS ID LABEL
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BOCTLOAD_ CPU START
GLOFAL
NMI RTI LABEL
FROP TIBEL
MEM CPU LABEL

00'0 300TLCAr CPU PROCEDURE

3 OOTLOAD CPU: CPU ASSUMZS ROLE AS *

* INITIALIZATIC4 COORDIN4TOR. *
*CPU DETERMINES NUMBER OF CPU
*' IN SYSTEM AND INITIALIZES THE -
* ~ONFIG TABLE ACCODINGLY. IT
'• THEN IDENTIFIES ITSELF AND *

* 'WAITS FOR MEMBER CPU'S TO
* IDENTIFY THEMSELIES; t4D THYN
* CONSOLIDATES CONFI'; TABjF DATA
* INTO SYSTTM TABLE -PIN CONFIG *

i* T L ). -
,* *

RFG USE: INUT R5 = NUMBER CPU'S *
R6 = LOW LOCAL MEM *

*R7 = LOW GLOBAL M2

ENTRY
I LOAD CPUCNT WITH NEXT LO _CPU NUMBER I

VO0 4D75 LD CPUCNT(R7),Ol ! LOAD LOGCPU 1
1002 OOOA
~00 4 0001
T00.6 4DE5 LD ArR ST'(R14),4 0 ! SAVE LOG CPU NO.
30q6 9311
000A 0000

! CLEA. CONFIG TABLE FOR CPUNUM ENTPIES !
000C A153 LD R3,R5 ! GET CPU COUNT I
000E D28 CLR R2

DO
010 0102 ADD R2,#37 ! SIZE OF CPU ENTRY !
0012 0025
?014 AEB30 DC R3
0016 E601 JR Z,NXT
0018 ESFB OD

! CLEA2 CONFIG TTBLE FOR TOTP. CPU ENTPIES
NXT:

001A 7673 LrA R3,CPULISTR7) I BASE PDR I
lei0c 00C
001E OD35 LD
0020 eoeo
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2022 A134 LI i4,R3
,'24 P941 INC r4,02
0026 PBZI LDIR @R4,L@R3.R2 ! CLEAR TABLE
Oe22 0240

CCMPLETE OWN CONFIG TABLE ENTRY
002A 7673 LDA R3,CPULIST(R7) ! LOG-CPU 0 !
002C OOOC

E2 61C9 LD R8,PHYSID(rlI2) ! UNIQUE ID !
0030 0000*
0032 6732 LD CPU ID(R3),R8 ! ENTER IN TAPLI I
ee34 eM~
0036 763D LD! .13,MEM_M.AP(R3)
0038 e oo
7'03A DFlC CALR MAP-MEMORY ! 7NTER MEM MAP

I UNLOCK CONFIG TABLE
?03C 76"8 LnA RS,TABLELCCKU17) ! LCCK APR I
M0E e~eS
040 ODe5 LD @17e,#I CLEAR LOCK
0042 0000

WAIT FOP ALL CPU'S TO IDENTIFY THEMSELiES !
0044 7678 LDA RS,CPU CNT(R7) ! CPU CNT ADR I
0046 OOOA
p048 A159 LD R9,R5 ! GET TOTAL PYSCPU !

DO
004). 218D LD R13,9R8 1 GET VALUE I
Z04C 8B9D CP R13,R9 ! CK FOR MATCH
004E E603 JR Z,GOT SIG
0050 1904 MULT RR4,#i I DELAT I
?'052 q?71
0054 ?8FA. OD

GOT SIG:
'e56 D753 CALF SIGNAL CPU
0058 Ee2A JR DECISION ! PROCEDE TO SECONDAF.Y

! STORAGE INTERFACING
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mEMBERCPU START , !

* HVMV CPU: IDENTIFIES ITSELF IN
* CONFIG TABLE AND ENTERS MEM *
S MA?. WAITS FOR DIRECTOR CPU-
*TO SIGNAL TO COJTINUF.

prG US?: INPUT F3 = BAIE OF OWN* ENTRY

MEM CPU:
Ve5l 7673 LDA 13.CULIST(R7) ! BASE CF ENTRY
005C 00"C
1153 6174 LD R4,CPUCNTfR7) ! LOGCPU NUMBER
106? 004
?062 6FE1 LD ADP STD'RI4).R ! S.VE LOG CDU NO.
?064 0314
?066 8D28 CLR R2

DO
0069 0102 ADD R2,#74 ! DETER'MINE BASE OF

006C A?40 DEC P4 ! ENTRY !
006E E601 JR Z,CONT
p070 E8FB OD

CONT:
0072 812A ADD RIO.R2 I CCMPUTF 3ASE ADR
?074 A1A3 LD ?3,P10 ! SA7E BASE AD7 I

E ENTER UNIQUE ID IN TABLE ENTRY !
'?076 76C2 LDA R2.PHYSID(RI2)
q078 0000*
007A 2129 LD ReOR2 I GET UNIQUE ID I
-07C 6F38 LD CPUID(R3),R8 ! ENTER IN TABLE
007F 0002

I ENTER MEM MAP IN TABLE ENTRY I
0080 763D LDP -13,MEM MAP(R3) ! MEMMAP BASE
0082 OOOA
0084 DF41 CALR MAP-MEMORY

LOAD CPU CNT WITH NEXT LOG CPU NUMBERF
0066 7678 LDA R8.CPUCNT(R7)
0088 000A
aea! 218g LD R9.@R8 I CPU COUNT
008C A990 INC P9 I ADD ONE, I
0OeE 2F89 LD @RB,R9 I AND PUT BACK I
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UNLOCK CON? TABLE F02 OTHYP P:OCFSSOFS
0090 7679 LDIA ?TALLOCK(-.7)

1094 0DF5 LD ('F8,0# ! CLEA7 LOCK
0096 00 0

WAIT FOR SIGNAL TO PROCEED WITH ?OOTLOAD
709P 7636 LDA R8,SIGNAL(R3) ! OWN SIGNAL ADR
'0 09 A 0 0 0 0D

009C 2182 LD r2,@R8 ! TEST SIGNAL
009F 0302 CP R2,#1

!'0A2 3603 JR Z,PESET SIG
00A4 1904 MULT RR4,#1- ! DTLAY I
7046 O'pel
30A8 WsF9 OD

RESET SIG:
6' aA 4)38 CLR SIGNAL(R3)

OOAC 00Q0

* BOOTSTRAP LOADING FUCTION *

* TEIS SECTION CONTAINS NECESSARY
* SCONDARY STORAGE INTERFACING *
* PRIMITIVES TO EFFECT A DOWNLOAD.

* BOOTLOAD-MONITOR DECISION POINT *

DECISION:
00AE C82A LDB RL.#'*' I PROMPT MIN MBC I

INITIALIZATICN I
e0BO 76CA LDJ P1,SNDCHR(RI2)
0OB2 @00M0B4 1FAO CALL @R10 I OUTPUT PROMPT I

! SET RINGBUFFER OFFSET POINTERS
00B6 4DF8 CLR GETOUT(RI4)
OOBS 030A
00BA 4DE8 CLR NXTPTR(R14)
OOBC 03e8
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~0B'E ?C05 F Iv
IGLOBAL TABLE FOR CPU SY4CRRO4IZATICN; LOG CPUI
NlUMB9F.F DETX::MIN4ES 3OOTCOO'RDV'PTR IN IFNPFRAL
1CASE, BUT NOT USID WITH MCZ IMPLEMENTATION.

MAIN LOOP FOR BOOT COORD DETERMIAATION
DO

CHECK FOR CONSOLE INPUTI
P0ce 61?7 LD RO,GETOUT(214)
~0C2 030A
0~0C4 4?FO CP 'RO.NXTPTRfR14)
CeC6 0308
03CE EE06 JR ZIZTESPONSE I HVF REC CH-

I CHECK FOR 30OTLOAD SIGNAL
LOP-MOP:

OOCA 61.31 LD Rl,SIGNAL(R3)S0oCC 0301
00CE PB01 CP R1,'0001 ! CT FOR SIGAAL
70DO 0001
O0D2 E62C JR Z,BGN_2OOT I REC BOOTLOAD SIG
79D4 F,875 CD

RESPONSE:
!DETERMINE INPUT CHAR RESPONSEI?eD6 76C4 LDA R10,GE"T37F(Rl2)

OO30fl 0 *
eOODA 1FAO CALL @Rio
PODC 2028 LDB9 RL0,LR2
OODF 76CA LDA RIO,SNDCHP(R12)
OOEO ooo
Z0E2 1FA0 CALL @Pig ECHO TO CONSOLE!
00!4 A101) LD R13,R0 I SAVE CFAR I
Z0E6 C801) LDS RLO,#CR
q0F8 1FAe CALL OF.10e ! SEND CR TO CONS!
OOEA C60A LDB RLOOLF
~0EC 1FA0 CALL @~Rio ! SEND LINE FEIED

!INSUTRE MCZ SYSTEM IS INITIALIZEDI
OSE 3402 LDAR R2,MCZ-MSG- I I4IT NESS&GE
00TV e0F0
00F2 76CA LDA R10,SNDMSG(Rl2)
00F4 000

4 O'F6 1F40 CALL cR10 I SEND TC CONSOLE

30F2 4DE8 CLR GETOUT(R14),
007A 030A
V0VC 4DE8 CL.1 4XTPTR(Rl4)
00FF 0308
0100 76CA '-DA RlO,QUITIR12)
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0102 0000'*
1.-104 1?A8 J? "a0 I e ITR TRANS?ARENT mO!DE

R"ETURN POINT FORM TRANSPARNT "ODE
4MIRT4:

IDETEFMI1lE COMMAND SANCH
0106 3402 LnAR R2.LOADMSG

0104 76CA LD'k RlZSNDMSG(P.12)
0l0C 0300
oley 17pe C $11,l.1

0110 A1D2 LD R2,R13
0112 MAA CPB RL2,#%53 I CK FOR SASS BOOTSTRAPI
0114 5353
0116 FE03 j~ ;i Z,OTHER
0118 340D LDAR R13,BOOTCOORD

011C E802 JR. S7-T PTRS

OTHE R:
P11T 340D LT)PAz ?13,MONITO2 IS!TRT 0? DMCMITOR
0120 007C

SET PT-1S:
?122 61EI LD R1,NXTPTE(Rl4) IRESET RIIGDUF
0121 0308
0126 6PY1 LD GETOUT(R14),R1 I OFFSET POINTERS
0128 037A

012A 1ED8 JP @R13 I BRANCH

MON-130OTLOAD-CPlU PESPONSE TO SIGNAL
BGN BOOT:
I PISS LOG-CPU OF CPU I4TO 3OCTSTRA?

-712C 61EC LD F12,ADR STP(P14
012S 031A
0130 4D38 CLR SIGNAL(R3)

'1 0132 0

0134 6131 LD Ri ,MSGBLK(R3)
0136 0004
0138 lZ13 JP G0l 1 TRANSFE TO BOOTSTRAP
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* 'SSUME BCCTLC D COORri:4ATO?:- .3cL

'7CCT COORD:
213A 6FE3 L5 PETRT(Rl4),R3 SAVE ENTRY 3ASE!
,113C 0312

0142A7 D*3P LBLMM?~3 3404 LPAR R4,3OOTLOAD I LOAD FILENAME I

0)144 0103 ArD R3,#Q,.0200 I BCOTLOAD ADR
'146 02qO

LOAD BOOTLOAD PFOGRAMI
0148 76CA LDA R10,LCADFILE'al2)
a14A ?900*
v14C 1FAO CALL (iaF10

0147' A174 LD R4,R7 ! GLOBAL MEMCRYI
015? 414B 1,1)'llP4 ! S. VE BASE AD?.
0152 0102 ADD R11,#?'J200 I BOOTLOAD ADR
0~154 0200
0156 210C LD R12,#0
0158 0000
4115A A151 LD Rl,R5 !NUMBER CF CPU'S

STORE BOOTLOAD ADDRESS IN MSG BLK OF ALL CPU'S
DO

015C 6~F43 LD MSG BLK(R4 ),R3 IPLACE ADDRESSI
V15F 7004
1161 AB10 DEC Ri
0162 E603 JR Z,SIG NXT
0164 0104 A DD P4,#74 ! NEXT LOG CPU NUMBER
0166 0AA
016e E8F9 OD

SIG NXT:
SIGNAL ALL CPU'S TO TRANSFER CONTROL

016A FlEC LD R12,ADR-STR(Rl4) I GET OWN LOG-CPU NO.
'716C ?314
016!- DEDF CALF SIGNAL_ C?lU
0170 617A LD R10,CPU LIST'R7)
0172 eoOC
0174 4DA5 LD SIGNAL(R1),#1 BOOTLOAD CPU SIGNAL
0176 0000
0178 0001
017A 61r.3 LD R3,RETRT(R14) IOWN ENTRY BASE
017C 0312
917E 4D38 CLR SIGNAL(R.3)
0180 0000
0182 17B 9 J? @Rll I TRANSFER SELF



FPOR:
0194 3402 LrAR 12, ERR-MSG
9186 ?V74
1e8 76CA LD ?1,SNDMS(R12)

012A 0000*1lSC IFAo CALL @I1
118F8F F J DECISION

!********END BOOT'JAD*********

LOAD MSG:
0190 OD BVAL %OD
0191 4C BVAL '1"
0192 4F41 WVPL "OA
0 0194 4449 WVAL 'r I

?196 4?47 WVAL "qG"
0198 22E WVAL
Q19A 2E2E WVAL
"19C 2E BVPL
19D OD BVAL %OD

MONITO~R:
e19F 34e4 LDA? 14,DMONITOR ! LOAD FILE N ME
01A0 004C
01A2 2103 LD R3,#%0000
9I4 0f?0
01A6 76CA LDA RI.tLOADFILE(R12)
01A2 0000*
71AA 1FIA CALL @R10
,1AC 2103 LD F3,4T0000
0lAF 0000
01B F84C JR DISABLEPROM ! TRANSFER CONTRCL

71B2 END POOTLOAD_CPU
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'1P2 SIGNAL CPU ?POCEDUrE

SI3NAL CPU: PLACES SIG'NAL (#1) IN -

* SIGNAL BL(C FOR EACF CPU EN- *
* T-Y IN CON!FIlTABLE. *

SIGNAL ALL CPU TO DOWN-LOAD
0132 767D LDA R13.CPULIST(R7)
t'114 VVVC
01P6 010D ADD P13,#74 ! LOGCPU 1 ENTRY
0138 004A
?1B& k154 LD 14.R5 , TOTAL NO. CPU
010lC A?40 D7C F4
01BE E68 JR Z,ALLSIG

DO
OIC9 4DD5 LD SIGNAL(F13),41 I LOAD SIGNAL
01C2 @000
Y1C4 PCel
71C6 AB40 DEC R4
1CS E603 JR Z,ALL SIG

?1CA 010D ADD R13,#74 7 NEXT LOG CPU ADR
01CC 004A
01CE E8F8 OD

LL SIG:

IDo 9E08 RET

QID2 END SIGNALCPU

BOOTLO ID:
O1D2 OF BVAL %0F

Ilr3 4C BVAL 0L "

V1D4 4F41 WVAL 'OA"
1ID6 4420 iVAL 'D
oi8 424? WFVL "BC'
.1DA 4754 WV L 'OT"
01DC 5354 WVAL "ST'
71DT 5241 WVAL "RA'
01FO 5q20 WVAL "P

MCZ MSG:
1!2 OA EVAL %OA
1E3 52 BVAL "F

'1E4 4553 oVAL 'ES'
01E6 4554 WVAL 'ET'
71ES 204D W4AL M"
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1 FP 43 5 A W'L C Z "

11EC .0 BVAL P
"1F 20 37 P LI

DMONITCR:
'?'F or BVAL %OD
01EF 4C B7AL L "

01F0 4F41 WVAL 'A"
ZIF2 4420 W7AL "D
C1F4 4D4F WT1L " O"
ClF6 4F4'9 WVAL "NI"
0IF8 544 F" W V L po p
L71FA 5220 W7AL "

ERR MSG :0?C 06 VAL %06
elI) 45 3 7A I "E"p

'O IFF 5252 WVAL 'RR'
0200 4F52 WVAL 'OR,
0202 e'D B7AL %OD
0203 20 BVAL ""

0204 MAP MEMORY PRCCErURF

MAP-MEMORY: MAPS CPU MEMORY ACCESS "
* BY DOMAIN, AS TO LOCA.L (1),
* GLOB&L (2), DUALUSE (3), *
* NON USE (4), NON ACCESS !5). *

* .EG USE: INPUT .13 = ADr MEM MAP

ENTRY
0204 AIrl LD RI,R13 ! SAVE BASE ADR I
02e6 210"2 LD R2,#%55AA ! ?/W PATTERN
0208 55AA
020A 8948 CLR R4
02eC 210 9 LD R9,#?87,0 ! END AI'R
020E 7800
0210 2110 LD RO,@R1 I IST MAP BIK I
e212 DFFF CAL- SYSMAP ! MAP SYSTEM MODE
0214 9208 R!T
0216 END MA?_MEMORY
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0216 SYS MiP PFOCEDU;iE

* SYS M P: MPS MEMORY ACCTSS IN THE
* • SYST MODE INTO CONIFI- TAPLE

FCR CU.

T EG USE: INPUT R1 = BASE MAP BLK *
* R2 = R/W.V PATTERN
*1'4 = STIRT *EM
*R9 = END ADR

ENTRY
DO

7216 6148 LD P8,W_PkTTERN(R4) ' CK FOR R'W
0218 000
021A 8B29 CP RR.R2
021C EEVD JR NZBAD MEM ! NO R/W/
021E 61-8 LD R.CPUNUr(R4) ! GET CPU CNT
0220 0002
9222 OP08 CP 08,#%0001 ! CK FOR LOCAL
0224 0001
0226 EE02 JR NZ.GLOPE_CK
"228 C00l LD3 £."o01 ! RECORD LOCAL
322A E807 JR CONTINUE

GLO3E _K:
q22C 9'5S CP P9.R5 ! CK FOR GLOBAL
022E EF02 JR NZNO _USE ! 1<CPUNUM<r5 1
0230 C002 LDB RH0,#402 ! RECORD GLOBAL
7232 Y803 JR CONTINUE

NO USE:
1234 C004 LDB RH0,#C04 ! RECCRD NON USE !
216 E801 JR CONTINUE

BAD MEM:
023P C005 LDB iH0,#%05 ! .ECCRD NON-ACCESS I

CONTINUE:
023A 2F10 LD @RI,RO ! STORE MAP ?LOCK
023C A911 INC R1,42 ! NEXT AP BLK I
023F 8B49 P 09,P4
0240 9EO6 RET Z ! FINISHED
0242 9D08 CLR RO
7244 l014 dDD 74.#%0800 ! NEXT MEM ADR I
0246 08O0

0248 F8F6 OD
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924P END SYS MiP

024A DISAPIE PROM PROCEDURE

')ISABLF FRlOM: REPOSITIONS CODE FOR
-PROM DISABLInG A D TRANSFER

*OF CONTROL FLO4.

* REG USE: IIPUT R3 = TRAIS ADR

ENTRY
021A A.161 LD !-ID 6  ! MOVE LOCATIONC24C 3404 LDAR R4,BCNCODE
q24E C014
0250 2102 LD 72,#3

} 0252 0003025 0003 ACTUAL COD7 TRANSFER
DO

0254 21:D LD R13.@P4 I GIT INST7UCTION
0256 2F1D LD @RI,R13 ! PUT AT NEW LOC !
e258 AB20 DEC E2
125A T603 JR ZDO CCDE
025C A911 INC Rl,N2
025E A941 INC R4,#2
0260 ESF9 OD

DO CCrT:
0262 1EE8 JP @P6 ' TrNSFE CONTROL

BGN CODE:
C264 3m16 OUT ROM DISABLE.R1
7266 FFF?
026e 1E38 Jp @R3

026A END DISABLE-PROM

END BOOTLOAD2
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3. SUPPOiiTl MCDUIE

ZF001ASM 2.02
1CC 03J CCDE STMT SCUCF STATEMElT

1 SUPPOFT1 M~ODULE
$LISTON $T

SUPPORTi TMODULE: NIODULE ON?' TOR
* SFCONPARY STORAGE PRIMITIVE *

* FUN~CTIONS SUPPORT. STRIrITLT
* H RDWARIT DEPENDENT; SHOULD *
* MEET STORAGE DEVICE REQUIRE- *
* MrYNTS FOR TNTEPIFACING.*

CONS T~ANT

RXR 2
TXR 0

PkR 7
PORTAD %FFD9
PORTBD %FFE1
PORTAC %EFDB
PCRTBC %FFE3

I DP C RT %FFCB
ICPORT := FFC9

TCMD 9%FFD2
TDTA "a' F FD 0

BUS TLOCK :=%FpF9
BUS _UNL-OCK :=%FFFP
VINTR %,2)0001000000000000
VIBIT 12
ESCAPE %12I.

L INDE L %7F
CR =%OD

TXOFCH %13
TXONCH %1Zi
INSIZ :=128 1 INJT3UF SIZ7 I
OUTSIZ 128 !OUTBUF SIZE
RBSIZ 256 1 RING BUFFER SIZEI
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13IT POSITIONS I'! MONITOB .FLG WORD
TRP1DE = 0
ISTCP 1
OSTOP 2
SNDMDE := 3
LDMDE 4
ESC 5
TXMSK :=06
COMDS 12

EXTEPFL GETNXT PROCEDURE
EXTERN AL GETADR PROCEDURE
EXTERNAL GMCZPD PROCEDURE
EXTEN AL SNDMCZ PROCEDUE
FXTERNhL GETBIU PROCEDURE
EXTERNAL SNDCHR PROCEDURE
FXTFFN L ElOp LABEL
EXTERNAL SKPLK PROCEDURE
EXTF_ NAL CONVERT PROCEDURE
EXTERNAL GETCHR PEOCEDUVE

INTERNAL
tSECTICN DATADEC

0000 INTBUF ARRAY [128 BYTE]
@00E OUTBUF ARRAY [128 BYTE
S1007 RNG3UF ARRAY (256 BYTE]

• 200 MCZBUF ARRAY [256 BYTE]

0300 BuFArR WORD
73e2 BUFSIZ WORD

0304 INTPTR WORD
0306 OUTPTR WORr

0308 UNIMP WORD
030A BRKCNT WORD

030C NXTPTR WCRD
I 3?. G-TOUT WORD
0310 MCZPUT WORD
0312 MCZGET WORD
2314 BFKSTR WORD
0316 BRKADR WORD
0318 TMPSP WORD
C31A TMPFCW WORD

031C MFLAGS WORD
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I USER ?FGISTF' STrRAE

?'31F Mg OPf
132e R WCRD
0322 R2- Won
('324 r3 WORD
L326 R4 ORD
0329 R5 WORD
'32A 76 WORD
7'32C R7 WORD
032E R- C RD
(33t R9 WO'D
('332 RI WORD
0334 RlI- WORD
?'336 R12 WOPD
S332 R13 WORD
033A P14 WORD
17'33C P15 WORD
033E RPC 4ORD
0340 RFC" 0RD

-7342 RETrY WORD

GLOBAL
SECTION SUPPORTIPROC$REL 0

GLOBAL
0000 GETLNE PROCEDURE

GETLNE: REC ONE LINE INPUT FROM
*cONS (PORT2), UP TO 82-CHR

* MAX, STORE IN INTBUF PLUS *
*CR, AND ECHO BACK TO CONS. *

PFG USE: ?ETURN RLO= 1ST CER IN BUF*
* AND Z IF CHR = CR -

ENTRY
o0ve? 76F2 LD. R2,INTBUF(Rl4) . GET BASE INTBUF
0002 0000
0004 2101 LD R1,#INSIZ ! GET MAX SIZE I
?0?6 0@80

0008 6FF2 LD INTPTR(Ri14),R2
000A 0304
MOOC DFF8 CALR CONSCL ! FILL LINE I INTBUF!
000E 34CA LDA P10,RI2(fSKPBLK"
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.1010 ollc"
0012 1FAO CALL @Rio
.3014 6BE0 DEC INTPTR(P14) ! RETURN TO STR'
0016 0304
018 0A8 CPB RLZ,0CR
001A ODOD
0I10 9E0e RET ! GOT 1ST CHR = CR I
(C1E END ETLNE

GLOBAL
001E CONSCL PROCEDURE

* CONSOL: STORE CONS INPUT LINE IN *

* = BUFFER ADDRESS PROVIDED, *
*PLACE CR AT END OF LINE,

AND PROVIDE DELETE CHAR
*IND DELETE LINE EDIT FUNC.

* REG USE: INPUT R1 = SIZE OF BUFFER *
R2 = BUFFER ADR *

* RETURN R1 = # OF ?EC CHR
* AND Z IF UF LIMIT

ENTRY
001E 6FE2 LD BUFADR(R14),R2 SAVE 30TH 3UF ADR
0020 0300
0022 6FEI BUFSIZ R14),R1 I AND lUF SIZE I
0024 e302

HD NG:
0026 61E2 LD R2,BUFADR(R14)
0028 0300
Oe2A 8D18 CLR Ri

REDLOP:
002C DFCI CALR CONRD I GET CHAR AND ECHO
02E eAe8 CPB RL,#%61 ! CONVERT TO UPPER CASF!

0030 6161
0032 E704 JR C,UPCASE ! NOT LOWER CASE I
0034 0A08 CPS RLe,#%73
0036 7B7B
0038 EFO JR NC,UPCASE ! YES LOWER CASE I
e03A A225 RESB RLe,#5 ! CONVERT TO UPCASE

UPCASE:
003C 2E28 LDB @R2,RLO

PERFORM EDIT FUNCTIONS ON INPUT
303E 0A08 CPB RLO,#BS !CK FOR DEL CHR!
0040 0808
e042 FEll JR NZCONTCK I NO, CONTINUE CK
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-044 !12? DEC2,#1 ! YES. 3ACISP6.GE
0046 AB10 D;C Ri
',146 4BF2 C? ?2.3UFADP(H14) !NOT TCC FAR
004A 0300
004C T707 JlR C.DO OVR
004E C820 L!) RLV,W' '

30E0 34CA LDA 'Bl0,112(gSNDCHr-;I 0052 OlDE'
e054 1FA0 CALL Q-1 3LA.JK CUT 3AD CHR
0056 Caoe LDS FLO,#BS
0058 1FAO CALL @R10
005A EE JR ilEDLOP !CCNTINJE ......

DO-OVR:
005C C82A LDB -L,
M5E 34CA LDA E-10,PR12(SNDI)R
0060 01DE
0062 1FAO CALL OR10 I SEND PROMPT
7'064 FSF2 J'.f HDNG START kGAII

CONTCK:
0066 OA08 CnB TL0,#LI'JDEL C K FOR L INE flVL
Oe68 7F7F
006A E609 J7 ZDELI'IE IYES ......
006C A920 INC 12,#l1
e?06E 9l0 INC Pl
0070 0A08 CHI, RL0.#CR I CK ?OR CE

q7 qT J.Z.ADDLF IYES, ArD LF CHR
0076 4BEl C? :t1,BUESIZ(R14) I SIZE CK I
0078 0302
0'07A EED8 Ji NZ,riEDLO? ! K, r'T NEXT CFR
007C 9E06 RET Z I TOO Ll=?,E, E7?CTI,

DELI NE:
I07E C85E LDB L.#5
M0E0 34CA LDA R10,R12(SNDCHR) ! SND LIN! DEL I
'062 0lD!'
0084 irA0 CALL Q1
0086 DFF5 CALF NEYLNE I STAT NEW LINEI
0088 CB20 LDB RLO,#' '
008A 34CA L)P. R 1 e, R12 (S ND CHR

:1 00C 01DE
008! iFA0 CALL @~RIO SND CHRI
709e' FeCA ii~ HDNG !START AGAIN

ADDLF:
0092 C80A LIDB RLO,#LF
eO94 34CA LDA Rle,R12(0SNDCHR)
0096 01DE
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0096 IFAZ CALL 9R10 !SEID LE CHRt
009A ED4~3 PESFLG Z
009C 9e~s RT

1?9E END CONSOL

GLOBAL
009E 'EWLNE PROCEDURE

*NEWLNE: SENDS CR AND LF TO C'CNSOLT '

70Y3C LD)B R012(INDCUF)AN CO *

BAC4 TCA CONSOLE LO@SRIILO

*A RE0A USE: RETUN LO#CR
*Oe1A AL '1 AD Z NCq I N RioC I

OOAC ~END TRYL

e0AC 60C:LRD PRCDR,ETOTR

~0B~4BEO CND GE'TSPTHR(FROM !OL CONPUTAN
'BUFFE (IT3OCADECO

O0BC ~ ~ ~ AN Z1G CLL 0 IF CTHABU=R

0BEG 6120 TCLD ROGTUT(Rl)

00C2 028 DB RL,@R2 I ST CES FOIRT

00C6 9712 POPH OH2,R

270BA 2.70



CH.ECK FOR NO--DISPLAY ?Fi(M LOArn FILE
~0C6 opog CP T 9,#%AA A
.J0C8 AAA
COCA 1603 J. ZNCDISPLAY
ZOCC 34CA ILDA ?10.R12(,SNDCHr.)

oocE olDE'I 0Do 1FPo CALL ic~F
N.O DISPLAY:

00fl 9E08 RET
O0D4 END CONFRD

GLOBAL
oor4 QUIT PROCEDURE

*QUIT: TRANSMITS ALL CHR AND CR FROM
* CONS TO rMCZ; THEN RELAYS ALL
*TO CONS FROM MCZ; AND ETC. 2:

ENTRY
00fl4 4DF8 CLR MCZPUT/,Rl4)

OODS IDEG L MCZGET(Rl1:)
ODrA 0312
CODC 65EO SET MFLAGS(R14),#TRPMnE !RESET 3U? PTIS
OODE 031C

I AND ENTER TRANSPARENT MODE

CONSOLE RECEIVE ROUTINE
PORT B:

0070 6170 LD RO,GETOUT(Rl4)
£012 73eE
0074 &BEO CP .0,.NXTPTR(Rl4) ICK FOR CONS INPUT
00E6 030C
OOY8 760A JR. u,PORTA INO, CK MCZ .......

PROCESS CONSOLE INPUT I
OOEA 34CA LDA .R0,R12(,#GET3U?)
oeic oeee*

4OOEE. 1FAO CALL Klo1 I GET RNGBUF .ADRI
OOFO 6770 Lt GETOUT(R14),RO I SET BEGIN PTR
?02 ?3eE
0074 2028 LDP ?LO,GR2
00F6 34CA LDA R10,R12(#SNDMCZ)

00FA 1FAO CALL O.0I ECHO CH.i TO MCZ
007C REFi JR 4Z,PORTB I CONTINUE UNTIL CR I



MCZ nECEIVE ROUTINF I
PORT A:

00FF 61FO LD RO,MCZGET(Rl4)
q10'0 ?312
0102 4BEO CP R0,MCZPUT(R14) ! CK FOR MCZ INPUT I
0104 0310
0106 E6!C JR Z,PCRTB : NC, CK CONSOLE...!
0108 34CA LDA ?I1,i12(#GMCZAD)
010A 0000*

O10C 1FA0 CALL @R10 GET MCZBUF ADR
010E 6F70 LD MCZGET(R4),R0
0110 0312
?112 2028 LrB RL0,@R2 'ET CHAR FROM MCZUF I
0111 34CA LDA RIo,R12(SNDCHF)
0116 ODE
e118 1FAO CALL @RIO ' OUTPUT CH TO CONISCLE
O1A ESFi J. PORTA I CONTINUE TIL EMPTY
oliC END OUIT

GLOBAL
aliC SKPLK PROCEDURE

* SKPBLK: SKIP OVER BLANKS TO NEXT
* CHARACTER. *

REG USE: RETURN RLO = 1ST NON-BLK
*CHAR AND Z IF =CR

ENTRY
SKIP OVER BLANS TO NEXT ARGUMENT

0IIC DFOT CALR GETCHR
011E 9E06 RET Z I GOT CR !
0121" eAe8 CPB RLO,#' CK FOR BLANK
0122 2020
0124 EMFB JR Z,SKPBLK I YES. ........
0126 9E08 RET I ',OT CHAR

0128 END SKPPLK
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GLOBAL
0128 "ETADP PrOCEDURE

GFTAD>." GETS AEXT A?.GUMENT AND
* CONVERTS TO HEX ADDRESS.

* iEG USE: INPUT ILZ = 1ST CH OF .G *

* RETURN R3 = HEX AiR
AND Z,C IF C' ONLY*

* Z,NC IF ARG,CR *

* NZNC IF ARG,SP '

ENTRY
CK FOR CE ONLY

0128 ED38 CLR R3
j 012A 0A08 CPB RLO,#CR I CK FOR CR

e12C D0D
212E EE02 J7 NZ,NOTCR
Z130 8D81 SETFLG L
?132 9E08 RET ! RETIJ2N FC. CR ONLY

!CONVERT ASCII ADDRESS TO H7X ADDR7SS I
NOTCR:I013 DFE2 CALR. CONVERT !BYT? TO 4-BIT HEX I

0136 E70A JR C,REPFRR I GOT BAD CHR I
2138 3E39 RLD ? L2,RL3
013A BE38 RLDB RLO,RH3 !SHFT LEFT TO 'IS;!
013C PFFO CAL:. GETCHR I GET CHR FROM INTBUFI
.13E 9E06 RET Z
0140 0A08 CPB RLO,#" !CK FOR SPACE I
0142 2020
?144 EEF7 JR NZNCTCR ' IF NOT, CONT.....!
0146 D016 CAL: SKPBLK ! SKIP TO VEXT ARG !
0148 8D83 RESFLG C
e14A 9F08 PET , SPP(E IFTER A.qG

REPERR:
014C 34CA LDA R10,R2(#EROR)
o14 eoe*
0150 lEAE JP @Rio
0152 END GFTADR
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GLO3. L
0152 GETNXT PROCEDURE

GETNXT: SKIP TO BEGININIG OF NEXT
* ARGUMENT IN CCMMAND.

* REG USE: RETURN RLO = CHAR OR CR
* AND Z IF = CR *

9E6ENTR
! SKIP OVER CURRENT ARGUMENT TO NEXT SPACE I

0152 DFFB CELR GETCHR0154 9E06 RET z I RTN IF OH=OR I
0156 0.02 CP3 'iLO,#" FIND FIIST SPACT I

.! 158 2020
015A FEF3 J7 NZ,GETNXT
015C EMD JR SKPB LK I N'd SKIP PLANKS!

015F END GETNXT

GLOBAL
015E GETCHR ?ROCEDURE

* GETCER: GETS NEXT CHR FROM INTEUF
* AND INCREMENTS INTPTR. *

R REG USE: RETURN RLO = CHR
* AD Z IFC?. *

ENTRY
015E 93F2 PUSH @R15,R2 ! SAVE WORK FEG
0160 1E2 LD R2,INTPTR'R14)
e162 0304
0164 2028 LDB RL0,QR2 I GET CHR I
0166 69EO INC INTPTR(R4),#1 I INC PTR
0168 0304
016A OA08 CPB P.L0,4CR ICK FOR CR I
016C ODOP
016E 97F2 PCP R2,@Li5
0170 9E08 RET
0172 END 3ETCHR
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1LOB AL
1172 CONV _RT ?ROCEDURE

CON7EST: CONIEFTS R-BIT ASCII CHR
TO 4-3IT HEX VALUE. VALID

* C~HR IS 0-9 OR .-F; IF C ,r
* CHR, EXIT TO EXEC EROR.

?EG USE: INUT RLe = 3-BIT ASCII
-" ? ETURN ELO = I=-BIT HEX IN '

* LSW.

ENTRY
I CHECK FOR VALID CHA.i

0172 0M08 CP RL,#'' I 'ILTER <'0' ASCII
0174 3030
"176 9EV7 RET C ! ERROR

0178 0A08 CPB '.L0,'9" 1 I CK IF DIGIT
017A 3A3A
C17C E7O J? C, JCFIX
017E 0A08 CPB RL0,#'A' I FILTEn <'A' ASCII
0180 4141
0182 9E07 RET C
0164 0A08 CPB HLO,#'F'-l IFILTER >'F' ASCII
0186 4747
2186 EFe6 Ji NC,RETSIG !ERROR!
01SA 020E SUBB RL0,#7 ! .LPHA ADJUST
018C 0707

NOFIX:
018E 0608 ANDB ?L0,#%0F I GET LOW NIBBLE !
0190 OFOF
0192 8D83 RFSFLG C
0194 9E08 RET ! RTN HEX VALUE I

RETS IG:
0196 8D81 SETFLG C

g198 9E08 RET I RTN FOR BAD CHR I

019A END CONVERT
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GLOBAL
PBUVNC LABEL

(1196 P?-NTBF P:OCEDUrrE

PRNTBF: PHINT CONTENTS CF OUTBUF *

* TO CONS WITH CR AT FNID.

*PBtJFNC: PRINT BUFFER CO04'.TkNTS WITH
NO C2.

ENTRY
STORE CR IN CUTBUFI

019 61E2 LD P2,OUTP-TR(Rl4)
019C 0306
019E OC25 LPB @R2,#CR
7'1A0 eDOD
01A2 e9EO INC OUTLPTR(Rl4),#l
01A4 0306

PBUFNC:
01A6 76F1 LDA Rl,CUTUF(Rll) !LOAD AD: OF OUTBUF
01AS OOP0

IOUTPUT LOOP
PR NT:

01AA 2018 LDB RL0,L@Rl I GET CHRI
01AC A910 INC Ri I INC INDEX!
VlAE DF'E9 CALP SNDCHR IOUTPUT CER
01BO E604 JR Z,QUTLF I?CHR = CR!
0132 4BE1 CP ?l1,CUTPTR(R14) I CK FCR ENr
?1B4 0'306
01B6 E7F9 J,) C,PRNT I LOOP ......
0138 E802 JR FINI I FINISHE'D

IADD LF AFTER OUTPUT OF CR
OUTLF:

013A C80A LD3 RLO,#LF I OUTPUT LF
71BC DFFO CALE SVDCHR

I FILL OUTBUF WITH BLANKS AND RESET OUTPTR I
4 FINI:

0?1BE 76E3 LDA R3,OUTBUF(Rl4)
o1C0 0080
O1C2 6FE3 LD OITPTR(Rl4),R3 ! RFSET PTR 1
0?1C4 0306
01C6 2100 LD ?0,#OUTSIZ/2-1 ! FILL CNT I
01CS 003F
elCA 4DE5 LD OUT3UF(R14).a'
M1CC 0080
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01CE 2020
OlI 76E2 LDA. R2,OUTBUF'R14)
"1D2 P080
01DI A123 LD :3,-2
01D6 A931 INC R3,;2

?ID8 1B21 LDI- PP3,@R2, ' FILL CUrBUF'
OIDA 0030
!1DC 9E08 RET
l'1DF END PRNTBF

GLOBAL
o1DE SNDCHR PROCEPURE

* SNDCHR: CK MONITOR FLAG WORD FOR
{ * OUTPUT STOP SIGPIAL (OSTOP); *
* "I IF NOT, SEND CHAR TO CONS.

.EG USE: INPUT RL0= CuR
* RETURN RLO= CKii AND Z IF
* CER = CR.

ENTRY
! WAIT FOi OUTPUT OK SIGNAL

0IDE 67E2 BIT MFLAGS(RI),#OSTOP. CK FLA.
01E0 031C
q1E2 EFD JR NZSNDCHR

IOUTPUT CHAR TO TERMINAL I
01E4 3A04 IN3 RHO,PORTBC I 'ET PORT STATUS
71F6 FFE3

1FE8 A600 BITB aHO,#TXR I TRANJS PDY?
01FA E6F9 J; Z,SNDCHR ! NO, ONTINUT...1
01EC 3A86 OUTB PORTBD,RLO ! YES, OUTPUT CR
01EE FFEI
01F0 0A08 CB RLO,#CR
VlF2 ODVD

31F4 9708 RET
01F6 END SNPCHR
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GLOBAL
CONVB LA3EL

21F6 CONVW POCEDURE

* CCNVW: CONVERT INTERNAL WOHD, 4-
4-BIT HEX VALUES TO FOUR.I 8-BIT ASCII REPRESENTATICNS
OF THE HEX VALUES.

* CONVB: CONVERT INTERNAL BYTE H-X
* VALUE TO ASCII CHARACTERS.

REG USE: INPUT R5 = WORD/BYTES)
* R3 = CKSUM ACCUM
* RETURN R3 = UPDATED ACCUM *
* AND ASCII CHR

IN OUTBUF

ENTRY
CONVERT WORD

01F6 A050 LD? RHO,RH5 ! 1ST BYTE
71F8 DFFF CALr. NIBBLE

! CONVFRT BYTE ENTRY POINT I
CONVB:

91YA AoP0 LDB RHZ,RL5

NIBBLE:
01FC BE08 RLDB RLO,RHO I FIRST NIBBLE I
01F? DFFF CALI CONPUT
0200 BEOE RLDB RLO,RHO ! NEXT NIBBLE

ICONVERT NIBBLE TO ASCII CHAR AND STORE I
CONPUT:

0202 0608 ANDB RLO,#%OF I GET NIBBLE
0204 OFOF
Z26 88B ADDB RL3,RLO ! uPrATE CKSUM
0202 OA08 CPB RLO,#%OA ! 0-9? 1
0'20A AOA
020C E702 JF C, ASCII I YES... !
020E 0008 ADDB RLO.#7 I NO, CONVERT CHR
q?210 C'7?7 SASCI 

I:

0212 0008 ADDB RL0,#o30 I ONVERT TO ASCII
0214 3e30

STORE IF OUTBUF I
0216 93F1 PUSH @R15,Rl ' SAVE RI
e218 61E LD RI,OUTPTR(R11)
021A 0306
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A21C ME LDF (@Rl,RLO STORE CR
721E e9f? INC CUTPTR,"14)
0220 0306 R1P 50222 97F1 PO? 1c~1
?224 9708 iET
0226 END CONVWI END SUPPORT1
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4. SUPPCRT2 iorULF

Z8SM'PSM 2.22
LOC CBJ CODE STMT SOURC? STATEM7-NT

1 SUPOFRT2 MODULE

$LISTON $TTY

*SUPPORT TWO MODULE: MODULE rWC F02 !
* SFCONDAR.Y STCFPAz 1E INTE7FACINJC

CO NSTA NT

RXR 2
TXR
PAR :
PORTAD %FFD9
POP.TBD %OFF21
PORTAC := %EFDB
PCRTBC F= F E 3

IDPORT : % FFCB
ICPORT := %FFC9

TCMD := FFD2
TDTA := ~F De

BUS LOCK :=%FF'E9
BUS _UNLOCK :='/FFF9
VINTR %2 oom eco

VIBIT12
ESCAPE tl '3
BS %0
LINDEL :=%7'F
CR %OD

f TXOFCH :=%13
TXONCH %11
INSIZ := 128 !INTBUF SIZE
OUTSIZ := 128 1 OUTBUF SIZE I
RBSIZ :~256 1 RING 3UFFER SIZEI

I BIT POSITIONS IN M-ONITOR FLAG WORD
TRPMflE := 0
ISTOP := 1
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SN"IMDE := 3
LDME :=£SC -=5
TXMSK : 6

EXTERNAL
EXEC LABEL

NMI RTN LABEL

C ONV W PR-OCE D URE
P, NT BF P;;OCEDURE
BRKROU LABEL
NEWLNE PROCEDURE
GETBUF PROCEDUFE
OETLNE PROCEDURE
LOArFL PPOCEDURE

INTERNIL
$SECTION DATADEC
$ABS 0

O7,0 INTBUF PRRAY [128 BYTE]
00E0 OUTBUF ARRAY [128 BYTE]
010 RNGBUF ARRAY [256 BYTE]
q200 MCZBUF AFPAY [256 BYTEZ

91300 BUFADR WORD
0302 BUFSIZ WORD

?304 INTPTR WORD
0306 OUTPTR WORD

0308 UNIMP WORD
?30A BRKCNT WORD

030C NXTPTR WORD
030E GETOUT WCRD
V31C MCZPUT WORD
0312 MCZGET WORD
0314 BRKSTR WORD
7316 B RK ADR dORD
0318 TMPSP WORD
031A TMPFCW WORD

731C MFLAGS iORD

1 USER REGISTER STCRAGEH I

031E Ro WORD



',3 261R I_ iC RD
0322 R2 WORD
0324 R3- 'ORD
p326 R4 WORD
0328 R5 WORD
032A R6 WORD
e32C R7 WORD
032E R_ WORD
0330 R9 WORD
(332 RI WORD
0334 E11 WORD
0336 R12 WORD

2 0338 R13 WORD
033A R14 WORD
033C R15 WORD
5133E RPC iORD
0340 RFC_ WORD

0342 RETRY WCRD
?344 ADF STF 'ORD

GLOBAL
SECTICN SUPPORT2_PROC
REL e

GLOBAL
0oe NMI nRccE Un

NMI INT: NON-MASKABLE INTERRUPT
SH'NDLER FCR RETURN TO
*INITIALIZATION ENVIRONMENT
* DUE TO ERROR IN MCZ LOAr.

ENTRY
oeoe eoi? ADD R15,#6 RESTORE STACK PTR
0002 0006
0004 76CA LDA R10,NMIRTN(R12)
eoe6 oeo*~
0008 1EA8 JP @R10

000A END NMI
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GLOB L
300A LOAD FILE PROCEDURE

* LOADFILE: LOADS MCZ FILFNAME INTO
*RINGBUFFER (CONS INPUT);I CONVERTS LO#D "DR ('3) 9-

INTO ASCII CHAR AID *
* STCRES IN RIIG3UFFER. *

* -EG USE: INPUT R3 = HEX LOPD AD *
* R4 = FILENAME ADR :

ENTRY
LOAD FILENAME INTO RINGBUFFER

OOOA 61E0 LD RO,NXTPTR(R14)
OOE il9 LD R9,Ro ' SAVE RINGBUF OFFSET V
0010 76CA LDA ?10,GETBUF(RI2V
0012 0128"
?014 1FA0 CALL @R1O ! CCNVERT TO ADP

R RETURNS P2 = ADR I
0016 9DOP CLR RO
.018 2048 LDB RLO,@R4 ! 1ST 3YTE=NO. CHR '

! IN FILNAME
001A A940 INC R4
001C 8109 ADD Rg,p0 I UPDATE OFFSET
001E EF?9 LD NXTPTR(RI4),R9
0020 030C

2022 BA41 LDI:B @R2,@R4,0 ! iNTER FILENAME
0024 0020

ICONVERT LOAD ADDRESS TO ASCII
?e26 OBM3 CP -3,%FFFE ! CK FOE LOAD ADF 1
0028 FFE
002A E610 JR Z,LD FILE ! USE IMAGED ADR I
i02C A032 LDB RH2,RH3 ! FIRST BYTE
002E DFDA CALR HEX TO ASCII
0030 A124 LD F4,R2 I SAVE MSB'S I
0032 A0B2 LDB RH2,RL3 ! GET SECOND PYTE
0034 DFDD CALR 14 ZX TO ASCII
0036 A125 LD R5,R2 I SAVE LSB'S I

I LOAD ADDRESS IN RINGBUFFER I
0038 61E0 LD RO,NXTPTR(R14) I RINGBF OFFSET I
003A 030C
003C 76CA LDA R10,GETBUF(R12)
003E 0128'
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0040 1FA CALL HR11) CC'JVEPT TC ADR
0042 2F21 LD CGR2 ,R P,- ENT7R MSB'S!
0044 3325 LD R'1#)R ENT7-R LS?'S
r7016 O'002

0048 69E3 I-NC MXTPTR(Rl4),04 ! UDA.TE ?T-FI004A 030C
LD-FILE:
IINSERT CARRIAGE RETURNI

004C 61EO LD R0,AJXTPTR(R14)

0050 76CA LDA E-10,GETBUF(it12)
0052 0128'
Ze54 1FAO CALL @i
0056 6FEO LD NXTPTR(Rl14),FZ
0058 030C
?e5A OC25 LDB R,#W
005C 2DOD

LOAD FILE 4ITH NO CONSOLE ?RCMPTI14GI
ME0S 2109 LD R9,0%AAA !NC-?RCMPT SIGNAL

* 006 AAAA

! GET CCMMAID I
(1062 76CA LDA a1O,GETLNE(R12)
3064 0000*
0066 1FA0 CALL @Rio

7068 7C05 El 71 EIABLE VIECTORED INT
006A 76CA LDA R10,LOADFL(R12)
006C 0000*
M0E 1EAZ CALL @aR1O ! LOAD FILE
0070 8D98 CL?. R9 t DELETE SIGNAL

0072 61E1 LD Rl,NXTPTR(Rl4)
r'074 ?3eC
0076 6F!1 LD -'ETOUT(Rl4,,1? !RESET PTRS I
007e 0309
007A 9!08 RET

007C END LOAD-FILE



007C 7EX TO ASCII PPOCEDUKE

* HEX TO ASCII: CONJERTS ,FX ADE (TWO *
4-BIT VALUES) TO ASCII (TWO *
9-SIT VALUES).

REG USE: INPUT RH2 = INPUT BYTE -

ENTRY
? 07C BF2A RLDB RL2,RH2 !C04VERT 1ST NIBBLE

i 00_F DFFD CA..L R HEXASCI I
03080 -.AM LDB RLORL2 !TF"P STORE BYTE I
00 82 ?F2A RLD! FL2,RH2 'CONVEFT 2ND NIBBLE
0 084 A082 LD3 RH2.RLO I RELO.AD BYTE!

HEX ASCII:
0086 060A ANDR ?L2,#F ! GET NIBBLE
0088 OFOF
008A OAOA CPB RL2,#%OA "0-9'?
0'08C eAA
008E E702 C,CONV ASCII
0090 000A ADDS RL2,#7- ! CONVERT NUMERALve92 M77

9CONV ASCII:

0094 000A AfDDB iL2,#%30 I CONY TO ASCII
Ve96 303e

0098 9E08 RET
009A END HEXTCASCII

GLOB AL
009A SNDMCZ PROCEDURE

SNDMCZ: OUTPUT ChAR TO SERIXL PORT
* ONE (MCZ SYS).

* REG USE: INPUT RLO = CHAR *
* RETURN Z IF CHAR = CR

**************************************** 1
ENTRY

009A 3AO4 INB RHe,PORTAC ! GET STATUS
09C FFDB
0097 A600 BITE RHO,#TXR TRANSMIT RDY? I
Me Y6FC J-. Z.SNDMCZ ! NOT YET........
ZOA2 3A86 OUT? PORTAD,RLO ! YES, SND CHR I
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Z0A4 FFD9
?fZ7A6 VA08 CP3 RLe,#CR

O0AA 9E08 RIFT

'70AC END SNDMCZ

160AC SNDmSG PROCETR-LiE

*SNflMSG: SEND MSG SP"CIFIED TO CONS
(PORT2). FIRST BYTE CF MS'x

* IS THE DECIMAL LENGTH IN

*REG USE: INPUT P2 = MSG ADDR

ENTRY
OOAC 34El LDA Rl,RI4(#OUTBUF)
'ooiE (o080
OOBO 8D09 CLE- Po
00?2 2028 LD2 RL0,(aR2 !GET BYTE COUNTI
~0B4 8101 ADD Rl,Re
0026 33El LD FlA(#OUTPTT,),FR1

00BS 0306
70BA A920 INC R2 SETUP FOR TRANSFER
00PC 34E1 LDA Rl,?14(4OUTBUF)
OOBE 0080
OW0 ?A21 LDI3B @Rl,@R2,RO !TRANISFER TO CUT3'F
00C2 0010
0004 34CA LDA R10,Rl2(#PBUFNC)
0006 Ve00*
0008 1EA8 JP @R~10 I OUTPUT TO CONS
OOCA END SNDMSG



a LOP Alo
OOCA CCIIT PRocErUR

****~**-*sic**

*CCNINT: CONS (PORT12) INPUT I"T F1D R *

* OUTINE, HICH GETS REC CiR *

* FROM USAHT. REC CR IS CK
FLS DUTD CCDILYFOR TXOFCH OR TXCICH, AAD
TOSIGN ALDJUSTED dCOFDS. L

EN TlRY
O0CA 93F0 PUSH CAR15,RO
OeCC 93F1 PUSH @H15 ,RI
'00CF 93F2 PUSH! (AR15,R2 ! SAYR W.ORK iEEGS
00fl0 93FE PUSH 9R15,R14
Cefl2 7?115 LDCTIL RlPSAPOFF ! OATA AqEA ADR
O0D4 211E LDR14,LaRl

I'ill CHAR AND CHECK FOR TXC7CH C.R TX0,1CH I
O0D6 3A94 I "B R 1,POETBD ! 24FT US ART ! T

ooD8 A297 RES3 RL1,#PAR I CLR ?ARITY BIT t
PeDC 67F0 BIT MlFLAmS(R14),#TRPmDE

OGD 03C ITRANSPARENT vODEI

S0E? EEM8 J:R 'Z,?UTCHR YES ......... !
00E2 OA09 CPB FL1.#TXONCH I NO, CK FOR TXONCH!
O0E4 1.111
"eE6 F!E'3 JR NZ,AGAIN ! .
MOe 63F2 EES MFIAGS(R14:),#OST.OP IRESET TO,I
Z0EA 031C

RESUME CUTPUT
OOEC 7.81.8 JR F INIS H

AGAIN:
coFE eAe9 CPB RL1,#TXCFCH CK FOR TXCFCH
30xFO 1313
00F2 FE03 JR NZ,AGAIN2 INO._
00F4 65E2 SET IMFLAGS(Rl4),#CSTClP !STOP CUTPUT
00F6 031C
00F8 E812 JR FINI SH

ICHECKC FOIP ESCA&PE CHARACTE.
AGAI N2:-

001'A OA09 C?3 RL1,#3SCAPE

00?! fF09 J? NZ,PUTCHR IN.....
0100 67E3 BIT MFLAGS(R14),#SNDMD3 I YES, CK sNr MDT!
7?102 031C
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?1'rl4 FF03 N- ZESCP !Y ES.
0106 67F4 PIT mFLAGSkR14),#LD-'flE !NO, CK LL :lrE!
?1 ' cP31C
010A E603 J.:. Z,PUTCHi !NO

ESCP:
017.C 65E5 SET tFLAGS(al4),#YSC !STZT ESCAPE BIT
10E 031C
0110 E806 JRFI NISH

PFIMaIRY SAVE CHPRACTER ROUTTINE

0112 31E0 LD RO,R14( 'JXTPTR)

01168 F GETBUF PROCEUEE NBU DT

011C RE29 USE: INPUT L R URT Hr INDE RN3

7128 97FE PUSH R1,RF13
0120 97F2 LD R,@l

7 12C 9F INC Rel* I INC1 'RE TR OKR
012! 7BOO CPR,#BIREMA AON

0132 ENDl JRNI

0134F DETRMNE CPROSI RTI INDE
~~~'136RNGUFE T4E PBLA?3,1(RG UT OR 1STAD

R23 =1D ADD RF2,R13

EN188



013C 97FD Po? Ri3,@Rl5
C13F 9FC9 PET
o14 END GETBUF

GLOBAL
014e MCZHND PFOCEDUPE

* MCZHND: MCZ (SERIPL POTIi) I:PUT
INTERRUPT HANDLER ROUTINE -

SWHICH GETS --ECEIVED CFAR
PFEOM USART, AND STORES IN
MCZBUF.

ENTRY
0140 93F0 PUSH 9R15,RO
0142 93?1 PUSH @-.15,?1
01,4: 93F2 PUSH @R15,R2 ! SAVE WORK 2EGS I
0146 93FE PUSH @k15,R14
0148 7D15 LDCTL 1.iPSAPOFF
014A 211E LD Rl-1,@R1 I DATAAREA ADR

f GET CHAR FRCM MCZ !
014C 3A94 IN? RL1,PORTAD ! ET CHR I014E FFD9

0150 A.297 RESB iLl,#PAz ' RESET PARITY
0152 31EO LD EoFI(#MCZPUT)
0154 0310
P156 tFFs CALR GMCZAD I GET MCZBUF ADR
15E 33E0 LD R14(#MCZPUT),R0

015A 0310
015C 2E29 LDB @R2,RL1 ' SAVE CHAR

!RESTORE WORK REGS I
015E 97FE PCP R14,@R15
'16e 97F2 POP F2,A@R15
0162 97F1 POP R1 .@R15
0164 97F0 POP RO.@Rl5
0166 7Beo IRET
016a END MCZHND



' GLOB ' L
016a GMCZAD POCIDURE

SGMCZAD: 'IET NEXT ADR OF MCZ kUFFE?-
* TC STCRE OR GET CHARACTER.

:- EG USE: INPUT Ro = PTr IN MCZBUF" RETURN RO = NEW PTR IN ]EUF
2 = BG, OF ,MCZ3UIF

~ENTRY
0168 93FD PUSH @R15,R13
016A A102 LD R2,R0
,16C AM9 INC : 0 #1
016F 0B00 CP RO,#RBSIZ ! WRAP AROUND? I
0170 0100
0'172 EE01 JR NZ,GBZ
0174 PD08 CLF . 0 I EESET OFFSET I

0'176 34FD LDA R13,R14(MMCZBUF) I GET AD'
0178 0200
17A 81D2 ADD R2,R13

017C 977D POP R13,@R15
017E 9r08 PET
O10 END GMCZAD

END SUPPORT2
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5. SUPPORT3 MODULE

Z8000ASM 2.02
LOC OBJ COE STMT SOURCE STATEMEIT

1 SUPPOFT3 MODULE
SLISTON STTY

SUPPORT3 MODULE: MODULE THREE FOR
* SECCNDARY STORAGE PRIMITIVES '

* FUNCTIONS SUPPORT. STRICTLY *
*" HARDWARE DEPENDENT; SHOULD
* MEET STORAGE DEVICE REQUIRE-
* MENTS FOR INTERFACING. -

NOTE: DUPLICATE OF MONITOR LOAD CMD *
* MODULE. *

CONSTANT

RXR := 2
TXR := 0
PAR :=7
PORTAD := %FFD9
PORTBD := %FFE1
PORTAC := %FFDB
PORTBC := %FFE3

IDPORr := %FFC3
ICPORT %FFC9

TCMD := %FFD2
TDTA := FDO

BUS LOCK :=%FFF9
BUS UNLOCK :=%FFF8
VINTR := 2)00010 00000
VIBIT := 12
ESCAPE := %1B
ES := %09
LINDEL := %7F
CR %OD

4 LF := %OA
TXOFCH :=%13
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TXONCH := 11
INJSIZ 128 ! i~rBuF SIZE i
OUTSIZ 128 ! OUTRUF SIZF
RIBSIZ :=256 1 RING BUFFFR SIZE

BIT POSITIONS IN MONITOR FLAG WCFD
TRPMDE 0
ISTOP 1
OSTOP :~2
S'JDMDE : 3
LDMDE 4
ESC 5
TXMSK :=%6

COMMS : 12

EXTERNAL PRNTBF PRCCFDURE
EXTFRN.&L GETNXT P1 OCEDURF
EXTERNAL EROR L -1B 71
EXTE 'NAL SIND CHR ?'7CCEPURE
EXTERNAL GETADP ?'OCEDUPE
EXTERNAL GMCZAD PROCEDURE
EXTERNAL SNDMCZ ?RCCErURE
EXTERNAL CONVEPT ?FOCEMURE
EXTERNAL P!PUFNC LABEL
EXTERNAL SNDMSG ?ROCFDURE
EXTEPN.L CONVW POCZDURE

INTERNAL
$STCTION DATA-DEC

0000 INTHIF ARRAY [12e BYTE]0080 OUTBUF ARRAY [128 BYTE1
710e, PNGBUF ARRkY (256 BYTEl
0200 MCZBUF ARRAY [256 BYTE]

0300 BEJFADR WORD
03e2 BUPSIZ WORD

0301 ~ INTPTR WORD

I0306 OUTPTR 4CRD

03eP UNIMP WORD
030A BRKCNT WORD

030C NXTPTR WORD
03e! GETOUT WORD
0310 MCZPUTl WORD
0312 MCZGET WORD
2314 BPKSTR WORD
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9,316 BFKEDR WORD
0319 TMPSP iORD
r31A TMPFCW iCRD

031C MFLAGS WORD

! USEi REGISTEni STORAGE I

C31E R WORD
0320 Ri- WORD
0322 IR2 WORD
('324 P3 WORD
0326 R4 WORD
0322 R5 WORD
t.32A F6- WORD
032C R7- WORD
032E RB WORD
0339 R9 WORD
0332 R15 WORD
0334 R1 WCRD
2336 R12 WORD
0338 R 13 WORD
033A R14 WCRD
033C P.15 WORD
033E RPC WORD

0340 RFC WORD

0342 FET WORD

0344 ADR STR WORD

ISFCTION LOADPROC
SREL 0

GLOBAL
oleve FNAME PROCEDURE

* FNAME: RESETS TWO PTRS TO MCZBUF *

* AND CHECKS FOR FILENAME.

ENTRY
0000 4DES CLR MCZGET(,Rl4)
M0P2 0312

0004 4DE8 CLR MCZPUT(R14) I ESET BUFFEF
o006 0310
M08 34CA LDA R10,RI2(#GETNXT)
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001A 0000*
OOOC 1FAO CALL (aR10 I SKIP CM1D ARG

0011 4111
0012 E711 JR C,DUN
e014 009'% CB RLe,#'Z'41
0016 5DB
c018 EF0E JR NC,DUN I 1ST ICIR IN :A..z)
0014 76CA LDA R1O,GETNXT(R12)

001E UH*O CALL @R10 ISKIP TO NEXT ARC
202J7 ?67'J N D C 4EXT R
0022 76CA LDA iEAR12

M FO CALL @R1?l 'N~ET USERSPCFE
IADDRESS I

02 1n LD Rll,R3 I SAVE USER ADR I
M E3 LD ArR-STRo(R14),R3

002C 0344
002E9E08 RET

NO ADR:
0030' 210B LD R11,#%FFFE ISIGNAL TO USE frCZ

0032FFEAL DRE SS
0034 9E08 RET

flUN:
M'06 BD98 CLR R9
0038 34CA LDA R10,R12(#EROR)
003A 0000*
003C 1EA8 JP @,Rio EFROR. iTN TO EXEC
0032 END ENAME
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GLOB L
003F CMDPAS PROCEDURE

CMrPAS: LOAD CMD PASSING MFCHANISM
SENDS B;" PLUS CCS CMD

LINE TO MCZ AND CKS RESPONSES FO *

GOOD ZO PROGRAM LOAD.

BEG USE: RETURN NZ IF Z&0 LOADED
*IF *

ENTRY
M 3E 67E5 BIT MFLAGS(R14),#FSC CK FOR ESCAPE
0040 031C
0042 E602 JR Z,aCMD
'e44 8D41 SETFLG Z
0046 9E08 RET

GCMD:
e048 C242 LDB EH2.'B"
004A CA3B LDB R #
004C 6FE2 LD CUTBUF(R14),R2 ! LCAD INIT '3;' !
004E e080 ! FOR 3RIEF MODE I
0050 76E2 LDA R2,OUTBUF(Rl4)

M052 008e
0054 A921 INC R2,#2
0056 76E1 LDA RI,INTBUF(RI4)
M08 7e00
S05A 2100 LD F0,#040 ! LD CMD IN OUTBUF
005C 0040
MO5E 3B11 LDIR @R2,@RI,RO
0060 0020

0062 76E1 LDA RI,OUTBUF(Rl4)
0064 Me08
0066 0101 ADD R1,#%80
0068 0080
?eoe 6FE1 LD OUTPTR(R14),R1
006C 0306

006E rFB6 CALR OUTSTM I OUTPUT BUFFER I

0070 DFF7 CALV SKIPLN , SKI? MCZ ECHO !
0072 DFD4 CALR MCZCOM I WAIT RZSPONSS !
0074 OA09 CPB RL1,#'B'
0076 4242
0078 EE02 JR NZLDSTAT
007A DFEC CALR SKIPLN I SKIP MCZ ECHO I
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007C DFP9 CALR MCZCOM ! AIT RFSPCIJSE

1 VERIFY LOAD STATUS I
LDST AT:

007E OA09 CPB RL1,#'g9 I TEST LEGAL I.10f080 3939
0'082 F60E J7. Z,RECACK ! ACK'JCWLEDGFMFNTS
0084 OA09 CPE RL1r,# 0o
0086 3030
e088 F60B Jii Z,RSCACK ! REC GOOD ACK
008A OA09 C pp B,#
008C 3737
ME8 E608 J'i Z,RECACK

I NO ACKNOWLEDGEMENTS RECEIVED
ERMSG:S00 flFD9 CAL:1 RECMSG !GET MCZ MSG

0092 34CA LDA R10,Rl2(OSNDCHR)
0094 0000*
ve96 lFae CALL OR1 SEND TO CONS
0096 OA08 CPB RLO,#LF
009A OAOA
Q'09C 9E?6 RET Z ! DONE
009F F8F8 JR EF.MSG

I ACKNOWLEDGE RECEIVED I
REC AC!:

OOA0 SD43 R2SFLG Z ! RETUr-N NIZ
00A2 9E08 RET
0OA4 END CMDPAS

GLOBAL
SKPB LABEL

VeA,4SKIPLN PFOCEDU.!

*SKIPLN: SKIP RECEIVED LINE FROM
* MCZ; RETURN FIRST CHAR. OF *

* NEXT LINE.

*REG USE: RETURN RLI = 1ST CHR
* AND NZ IF ESC *

9. ENTRY

VeA4 OFE3 CALR RECMSG ISKI? OVER LIAE
00A6 OA08 CPB RLO,#CR I THEU CRA,LF I
00A8 ODOD
00PA !!FFC JR 4Z,SKI?LN



A S KC PP:
.J0AC 2101 LD '.1,#%3000 rDLAY FACTOR
V'OAF 3ee

IMAIN LOOP FOR. RECEIVING CffR
LOOP 1:

7ep 61E0 LD RO,MCZGET(Rl4)K'00P2 0312
00B4 4BE0 C? RO,MCZPUT(R14) I TEST FOR REC CHRI
o'eB6 0310
00F6 EE03 J:q NZ,RECHR I YES .............
003A A'ql0 DrC R1,#1 NO, WAIT AWHILEI
'?0sC ?FF9 Ja NZ.LOOP1
SOBE 9E06 RET Z I FOR~CED EOL

RECH'I:
PZC? DFFB C.L? mCZCOM
00C2 OA09 CPB RLl,#y C K 1ST=PR'JT CHRI
00C4 2020
e0C6 9EOD RET PL
00C8 DFF5 CALR RECMSG
OO0A ESFO JR SK?3
p0oCC END SKIPLN

00CC MCZCOM PROCEDURE

* tCZCOM: LOOPS WAITING FOR RECEIVE
* CHAR FROM MCZ Bf SEEING IF
* MCZBUF GETS CHEF. DOES*
* ADVANCE POINTER.*

$REG USE: RETURN RLI = CHR

ENTRY
00CC 61?0 LD RO,MCZGET(Rll) I CHECK MCZBUF I
00CE 0312
00D 4BEe C? RO,MCZPUT(Rl4) IPOINTERS
00D2 0310
00D4 E6F3 JR Z,9CzCOm I WAIT .. I
7'0D6 34CA LDA R1e,R12(OGMCZAD)
00D8 00'00*
OeDA 1FA0 CALL @Rio I GET CHAR FROM BUF I
ZODC 2e2g LD3 RL1,@R2
OO0DE 9E08 RET
OO0EO END MCZCCM
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7O~e ECMSG PihOCEDURE

* ECMSG: LOOPS W ITING FOE rEC CR?
FROM MCZ. GETS CHAR AND

RE SE ETRS L =CRDO N4OT ADVANCE BU? PTR.

ENTRY
00o'0 61E0 LDR0,MCZGET'R14)

* 9OF2 0312
0074 tBEo CP R0,MCZPUT(F.11) !C! FOB -EC I

* 0E6 0310
('eE8 EmF ill Z. RECMSG !WAIT ......
OOEA 34CA LDA R10,Rl2(#PMCZAD)
OOFC 0000*
oe0EF 1FAo CiLL OR10 IGET 1ST CHAR!
OOFO EF~E LD MCZGET(F.1),F0 RESTOPE PTR
00F2 0312

Q0F4 2029 LD3 PL?,@R2 ! RT4 CHA.I00F6 9E.08 RET
oeFs END l!cMSr.

GLOBA~L
OUTSTM LABEL

00F8 OUTLNE PROCEDURE

*OUTLNE: OUTPUTS A LINE OF CHAR FROM*
* OUTBUF TO MCZ WITH CR AT
* END.*

*OIJTSTM: OUTPUTS A L'1E OF CHAR W/CR*

ENTRY
00F8 61?2 LD R2,OUTPTR(R'&)
OOFA 0306
OOFC qC25 LDB @R2,#CR !STORE CR. Il~ BUF
OOFE ODOD
0100 69EO INC OUTPTR(R14).#l INC PTR
Ole2 0306

INO C7 ENTRY POINT I
OUTS TM:.

0104 76F1 LDk iR1,OUTBUF(Rl4)
0106 0080

MAIN LOOPI
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OV R GN:
0108 2018 LDB RLO,aEl
010A A913 IAC 21
10C 34Ck LDA ?10, 12(#S'DMCZ'
010F 90000*
0110 1FAO !ALTL @R10 ! SND CHR TO MCZ
e112 7603 JR Z,FI4IS
0111 4BE1 CP RI,OUTPTR(RI4)0116 0306
V118 E7F7 J; C,CVRAGJ ! CK IF BUF EMPTY

! FINISHED, RESET OUTPTR(R14 AND BLANK OUTUF!
FINIS:

e11A 76E2 LDA R2,OUTBUF(R14) ! RESET POINTER
oliC 0080
OlF 6FE2 LD OUTPTR(R14),R2
C'129 030'6
0122 2100 LD Ro.#OUTSIZ/2
0124 0040
?126 A3e0 DEC le,mI ' SET COUNT
0128 IDI5 LD OUTBUF(Rl4),#' ! LOAD COUNT I
012A 0080
012C 2?20
012! 76E2 LDA R2,OUTBUF(Rl4)
0130 0080
0132 A121 LD 1,R2
0134 A911 INC R1,#2
0136 B21 LDIR @R1,@R2,RO I CLR BUFFER
0138 0010

013A 9E08 RET
013C END OUTLNE
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4ABORTM LAEL
'ODPPK LABEL

,?13C BPDPAK PROCEDURE

TOPEFRBDCSMO ADPAK: SENDS F.ESEND SIGNAL ('7')

* NON-ASCII CHR.

*A30RTM: SENDS ABORT SIGNAll k'9') *
* MiHEN USER SELECTFl.

*GODPAK: SENDS ACK SIGNAL ('0') FOR '

* RECEIPT OF GOOD PICKET. *

ENTRY
013C C637 LDB RL0.#'7' I LD 7ESEND SIGI
013E E803 iiCUTALL

P30RTM:
0140 0239 LDB RLo,#'a' LD ABO-.T SIG
0142 E801 JR CIJTALL

GODP"K:
014&t C830 LDB RLZ,#'0' ILD 7-C OK SI^

OUTALL:
0146 6FES LDB OUT3UTF?14),RL0
014 Oe
014A 76ED LDA R13,OUTBUF(Rl4)
014C oe20
~11 E A9D0 I NC R13,#l
0150 6FED LD OUTPTR(R14),R13
2152 06
0154 D02J' CAL- OUTLNE IS7-N! MCZ SYSTEM1
0156 D05A CALR SKIPLN I SKI? ECHO
("158 9SO8 RT

015A END BADPAK
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SLOB I L
1 A G FTACK PRO0C 1)U:P

*GETACK: RECEIVE AND INT!-RPRT' ACK
F CM MCZ. GOO 0P A C = '0,'

*BAD ACK ='7'

* ABORT = '9'

RiEG USE: EETUEN Z , 4C IF GOOD ACK
NZ,NC IF 3AD ACK%Z.C IF APCRT

ENT? Y

01E DO l C ALF. MC ZCM I GET CHR
0~15C OA09 CPB qLlf' I CK FOR AC!

0 1 Fo 7-01 'Z,N !CK ! NO0.........
0162 rpC60 CALF SKIPLN !YES, REC ACK
2164 Sn)4l S:!T F LG' 7
:7166 SDQ3 R'TSFLG C

C! FOP '7' 14D '9' NO0N-ACKNOLEEMENTS!
NP.CK:

16 A9 C P!3 RL1,;'7' !CK FOR RESFND!
"16C 3771

0170 r067 CALI SKILN
717,2 9n43 iFIFLGt Z
3174 2D23 R2-SFLG C
?76 Me0 RET

CHErK FOR. ABOFT
ABRT:

017? 09 CPB
'7173 3939
'17C r'602 J7Z,FNDIT !YES, ABORT..

'DE 050 ~AR RrCMSG, ! GET ANOTHEqR CHR
?lq7r ~,GET&.CK ! TRY AGAIN ....

MNIT:
0182 P070 CALR? SKIPLM
?'184 9n43 ?.ESFLG z
~16 &Dl1 SFTPLG, C
Oise PFOS RET

-18, END !YTACK

201



2 1 A tINRCT PROCEDURE

*LINRCT: RECEIVES LINE OF CHAR vROm
14CZ AFTYR RECEIPT OF I I/ *

* AND STCRT'S IN I'VTBUF, ADDINJG*
C11 AT Elr AND FILTERIN'1 CUT *

* TPN~TSAFr ~ HA)CONTROL CF-":'CTV7S. (<2VF) *

12N T F Y
!WAIT FOR ASCII/

.,is! D056 CLz PECMSII

VIPFC ?F2 NZ,LINRCT !WAIT

! PTIN STCRIfNG CHAFPACTES
0192 76F4 LDA 14,INTBUF'Rl4)

0194 CR50 PL3,#80 !SET LINY LF'lGTF

!STCR' CHAR IN INTBUF
LOPS TP:

7,~19P DOF.D CALR RFCMSG 'GET CHAR
019A 2E48 LDP 9R4,RLO STORE I
V19C r'M7s CB RLqltiC? CK FOE END
0 19F MDOD
O1Ao rr0~2 JR NZSKPSOM1 GOT CHAR..I
01 Q r07C CIL' SxpB3

!CONTROL CHAR FILTERED AND DEC LINE CrUNTER
SKPS6r :

71A6 9Aq8 CPB RL0,g*'
!1AP 2020

-Ijb r7?6 J-( CLCPSTR
01AC A942) INC r,4,#1 I GOOD CHAR
01A7 FB0P- DBJNZ RL3,LOPSTR I DEC COUNT

!TPUNCiTE, TOO M4 NY CFPIR
LOPOV'R:

ono0 roeg CALR RFCMSG
* ?B2 V&.c' CPB zLC,#CF LOOK FOuR CR

0 1P4 ODOD
01,26 ?E'FC JR NZ,l-OPOVR
01Be 76vED L)a A 13,I:qTBUF(Rl4)
01BA 200
01"C 010D ADD R13,#80

01CI 2FD8 LDP @ii13,RLO
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NlC4 END LI12CT

M1C4 UNPACY PROCEDURE

*UNOACK: UN~PACKS ?T'CEIVED PtCKFTs
* ?R('M MCZ IN INTA"3UF AND
* LC4DS IN SPECIFIED MEM4ORY
* R A ASCII CHAR ARE CON-
* VFRTED TO HEX VALU7?S.

*FYG USE: INPUT FAH3 =#3YTE DATA

FNTiY
!lC1C4 A03C LDT RL4,PH3 I SAVE COUNT I
,'1C6 1=7D CAI. CcqVAE I COWJ START ADR

!CH7~CK FO:.. USE7, ENTE-'ED ADD! FO-- LOAD

MCC ?601 Z,tJSE_1CZMD
051 F A11?1 LD Rl ,Rll. 1 USER SPECIFIEDI

USE MCZADR:
31DO 7672 T;DA R2,IqJTPUF(Rll)
01IN2 0000
171D4 8927 INC R2,#9

CANDS:
o1r6 IF? CAI2R TRNHEX I CONVERT 2-ASCII CHIR I
?l1D9 2E19 LD3 @aPl,RL, I STOFF IN IMET
01DA A911 INC Ri,#1
01DC FC04 DJNZ RL4,CANJDS I CONV AND STORE ALL

UP)A'7E USER SPECIFIED MPDESS
o1tF Oqi C? Rll,# %FFE
217 FFV'E
~1T2 -601 t Z.40 UPDATE f USE MCZ AD? I
0 e174 AliB LD p11,R1 UPDATE UJSER ADR

NO UMITE:
01F6 9?08 RET

101719END UN!PACK
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TENqX PROCEDURE

*TP.NHEX: COI]VE"TS TWO ASCII CPAFR1 KI

* I\NT3UF TO TWO 4 -31T HEX #
* AND !DD TO CKSUM.

:.REG USE: I?,,PUJT R2 = ?TR TO 1ST CIR
* RL3= CKSUM CCUM *

*RETURN R2 = UPDATE PTR
* RL3= MPATEr ACCUM
* PLO= HEX VkLUE

AND C IF NON-ASCII
* N4C IF ALL GOOD *

E NTR Y
17 nVF6 CAL' -.aroHEx CONVERT 1ST CHR
( 1 --A 9 07 RTT C
01rC 909B ADD? RL3,RLO I ArD TO CKSUM
91Y! P30~9 SLA '2.012 !MOVE TO H NI!BBLE
11FO 300C
01?2 T'FE7 CALR ATOHEX I CONVERT 2ND CHRI
71F4 9?07 RET C
01F6 &OP ADDB RL3,RT0
01F9 940p ORP RLO,RH0 I CCM3INE NIBBLESI
('1FA RD83 RFSFLG C
P1FC 9?08 RET
ZIFF END TRNREX

"1?7ATOHFX POCEDURE

, ITOHEX: CONVER~TS ONE ASCII CHAA TO
* 4A-PIT REX NITLE.

*RYG USE: INPUT R2 = PTR TO CHR
*RETURN R2 =PTR +1

* RLO= HEX NI32L-

ENTRY
V1FF' 2028 LDB PL0,,@R2
0200 A920 INC R2,#I INC PTRI
0 202 34CA LPA R10,R12(#CONVERT)
720'4 V~O
020 17'0 CALL Mt1
0208 PE02 RET

?2( AEND ATCHEX
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120A CONV AD PRO"EDURE

* CONVAD: CONVERTS STAPTING DYPESS *
*OF PACKET DATA TO HFX #.

-EG USE: ETURN .-1 = ADDRESS(HEX)

INTRT
020A 7 E2 LDA R2,INTBUFR14)

2 0 2_  D 0 1 4 C A L F T RNH E X

0 210 A91 Lr3 RH1,RLO I STORE 1ST BYTE !
?7212 n016 Ck L T-NEHEX
, A21 , -p LD? 'RL1,RLO ! STORE 2ND BYTE !
'21e 9E09 RFT

"!(218 END CON7£AD

218 CHKPAK PROC'EDURE

" CHKPAK: CK RECEI7ED MCZ PAC CKSUM
* AGAINST ACCUMULATED .EX
* 7LUE CKSUM AFTE? ASCII-TO- *

*' EX CONVERSION. *

* REG USE: RETURN RH3 = BYTE COUNT
* AND C IF BADOF *

AON-ASCII.

ENTRY
?219 76E2 LDA R2,INTBUF(R14)
221A 0000
021C C103 LDB RH3,#3
?21E DF9 CALI CHKSUM ! CK 1ST CKSUM
1220 9E07 RET C ! ?AD CK I
0222 8C34 TFSTB RH3
0224 9EV6 FET Z ! NO DATA
0226 93F3 PUSH @R15,R3 ! SAVE BYTE COUNT
022? DFr, CALF CHKSUM ! CK 2ND CKSUM I
V228 977- POP n3,@715
022C 9E08 RET

022E END CHKPAK
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122? CHKSUM PEOCEDUFE

CHKSUM: CONVERTS ALL PEC ASCII CFR *IN' PAC TO HEX ANr- ACCUM NEW*
~CKSUM. COMPARE CKSUMS AND

REYPORT DIFFERENCES.

* W'G USE: INUT R2 = PTR TO PAC
* ?13= # CHR PAIRS *
* RETURN RH3= BYTE COUNT
* RL3= NEW CKSUM
* RH3= REC CKSUM *

* AND C I? BAD OR
* NON-ASCII I FC

ENTRY
022P - EC?9 CLR? RL3 ! 7"ESET CKSUM
0230 p025 AB:CAL;. TRNHEX I CCNVERT PAIRS
,232 9E?7 RET C
0231 F303 DPJNZ RH3,AB ' CONTINUE .....
0236 A083 LDB RH3,RLO
e238 93?3 PUSF OF15,R3 ! SAVE BYTE CNT
-23A D02A CALR TRNHEX ! CONVERT NEXT TWO
023C 97:3 ?CP R3,@R15
?21r gFp'7 FET c
?240 PAB8 CPF RL-,RL3 I COMPARE CKSUMS I
0242 9 06 RT Z I GOOD CK... I
7244 9D81 SWTFLG C ' BAD CKSUM
0246 9E08 RT
0248 END CHKSUM
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~2~e OtDFL PPOCEDU;;vE

*LO;DFL: '::C7-IVES PACK(ET FROM VCZ IN
* FOLLOWING FORMAT:*

K"Afl<CNIT'<C'S1'<DTA)...<DTAI>(CKS2>

'D =DP START ASR IN Z8000 7
*CNT = 0 DATA WORDS

CR'Sl= CKSUM OF <ArR> +(CNT>
DTAM.. .(DTA> = 3V DATA '*ORDS*

*CU'S2= CKSUM OF DATA HEX VALUES*

* 1CFDUR1F V?RIFISS CKSUMS 3EPORE
*STORING DATA IN ZPOOO tEM. PACKETS *
*ARE ACK FOR WITH: '0' =GOD

* '7' = FESEND
* '9' = NBORT

*IF REC '/1' FRO," MCZ, ECHOS WHAT *
R ~FC NEXT TO CONSOtE AND ABORT.

0212 D125 CALR ?NAME !Cy FILENAM?
024A 65?A SET MFLAGS(R14),#LrmDE !SIGNAL LOAD IN
'724C ('31C

024E D109 CALR CMDPAS I SND CMD TO MCZ
T25e 9776 RET Z8!Z0 P7CG NC LOAD

RECLOP:
0252 rO65 CALR LI4IRCT G 'ET PACKET
('254 76?2 LDf R2,INTBUF(RIA)
0296 0010
025e 2029 LD? RLO,@R2
725A Pke CPB RL,'' IC! FOR ''
025C 2?2F'
025E ?E10 JR NZ,CONTIN INO, CONTINUE...!
0?260 76T1 LDA R1,OUTBU(FRi !TES,!

7 ~ 0262 0081?
*10264 2103 LD R3,#%20

OS266 me2
0268 BB21 LDI? 0-El,@R2,R3 !EB-POR MSG SETUP
02 C-A 0310
7'26C 76?1 LDA ql,OUT3U?(RI4)
026E 0081

*I0270 0101 ADD Rl #%213
7272 ?2?

207



'q274 6FE1 LD OUTTBR1Rl),Rl !S27 CUTPTR
0276 0306

?279 34CA Lflh Rle,FR2'dPBUF4C)
127A 0101*
027C 1FAO CALL @R10

r27? 9?P'B RETI CONTIN:
~22S F'7F5 BIT MFLAGS(Rl4),#ESC 'CK FOR ABORT I
?292 ?31C
0224: FE36A JR NYZ.ABT !YES. ABOiiT..
0 226 lW CALR? CHKPAK I CK CKSUMS!
0'289 FPT2 J? NC.GDLD ! GOOD LOAD!
1 2EA DOAS CAIR BADPAK 1 S7'ND NON-ACK
020- F!8F2 J-l RECLOP I TRY AGAIN!

! CH!CK For L!.ST PACKET AND PRINT <FNT ADE>

7287 PC'49 CLRB RL3
0290 2138 ADD R2,R3 I ACCUM M~UMBEP BYTES

!C? TRANSFERI

0292 SC34 TFSTB ?-H3 ICK COUNT=O
02C-4 FE28 Jw NZ,STOR I OK, BEGIN STR!
e'296 DP'AP CAL': GODPAK ! S?4D GOOr ACK!
0'298 4FO LDL R'0,INTBUJF(Rll)
0~29A 0000
729C 76!) LDA R13.OUTBUF(Rl4)
0297 0080
02AO' 010D ADD R13,#-t)C
?2 A2 eOPC

CHECK FOR USER SPECIFIED ADDR
02A4 030'9 CP R9a#-0AAAA
"2A6 lAAA
72AS ?61D J'? Z.END LOAD INO ECHO TO CONS
02AA O01 C? Rl1,#iFFEFE I CK FOR LOAD ADRI
02PC FFF!
02AF F608 JR Z,SAME ADE USE MCZ PDR
02BO eFED LD CUTPTRTR14),R13 I SET OUTSUF ADRI
?2?2 e39'6
02B4 6135 LD R5,ADFSTR(R'l) ! GET USE? ADRI
02B6 03344
'?8 76Ck LDA -R10,CONVW(Rl2)
02PP 0000*
023C 1FAO CALL @Rio I CONVERT TO ASCII AND I

AND STORE IN CUT73UF
02BE 1801 JR FIN BU?

SAM! Ar-R:
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0202 4q2 L!PA D2, NTADR !LY'AD EFJTRY LAEL!
7'2c'4 "4?
7,r 76,Fl LDA r l,QOUTBITF(.14)
02C8 oopo
MAC 2109 LD RU
02CC 0106

0~2D2 76ED LDA 713,OUTBUF(Rl4)
02Dl4 O~eO
(,12D6 71tl ADD 1,w
072D6 0'011
02rA 6?P' LD OUTPTRfRl4'),Rl3
V'2DC V3e6
02DFl 34CA LDA ,?2#NT)

72?2 1FPa C*TIJ !ai P'!INT MESSAGE
FND LOAD:

02?4 9EO8 RET

STOR:
M2e D06? CALR CONVAD
022-e flOD" CALq GGID?AK I SEJfl ACK
72EB !)9.94 CI Lr UN~PACK !UNPACK &NDl STOFE
02--C F8B2 JR RECLOP 7CONTINUE ....!

ABT:
7'2FE W4~2 LD' P2.EMSG
02YO 000A
02?2 354CA LtrA R10,Rl2(#SNDMSC'
172F4 VCP?*
02F6 1?AP CALL Wp10 I SEND MESSAGE
021'8 t'0!D CALR APORTM ISFND ABORTI
0i'2PA 9?09 RE

02FC END LOADFL

EM SG.
027C V' BVAL 7
'32FE 2F41 VVAL '/A'
0300 424F IVVAL '30"
?30~2 5254 WVA "TT

0 301 7D BVAL, %OD
ENTADR:

'6 454!, W7.41 FN'
0308 5452 VVAL 'TV'
030A 5920 WVAI. OT
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q3CC 504? WVAL 'PO"
031 -9d'4' dVAL 'IN'
S1310 9420 WVAL 'T "

FND SUPPORT3

I

I
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APPEN4DIX D -;?COTSTRA? Program Listin,j i-A. ?OOTST7AP PvOGtAM LISTINJG

1. BOCTSTRAP MODULE

ZE-000;S- 2.02
Loc O'BJ CODE STMT SCURCE STATEMENT

1 BOOTSTRP MODULE
SITSTnN $TTY

CONSTAIT

PAR 7
PORT!AD OFD
PORT31) := FFE1
PORTAC %FFD)B

* PORTBC := FFE3

IDPORT : FC
ICPCRT := F~FC9

TCMD) := 'F7D2
TDTA :~%FFD0

BUS LOCK :=%'FYF9
BUS MNOCK %,='FME
VINtR %200000000
VIBIT 12
ESC.APE %1B
MAX-CPU 8

I N'-EL 'v7F
CR = ~D

4. LF UK ~
TXOFCH %13
TXONCH %11
INSIZ :=128 ! I4TBU? SIZE I
OUTSIZ 128 ! OUT3U F SIZE
RBSIZ :=256 ! RING BUFFER SIZEI

* 1BIT ?OSITICIS IN MONITOR FLAG iCT D I
TRPMDE =

2ISTOP : = 1
OSTI1P := 2
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LDM" : 4
2SC
TXMSK %

TYPE
MSSAGE .ARRkYr3 *iORD1

SWITCH ARRAY [2 '*CRDI
MM AFPAT .R !Y [32 WORD]
CPU-ENTRY RECORD [ 1

SIGNALAORD
CPU_ ID WOED
MSG LK MESSAGE

MEM MAP M ARAYR ]

ENTRYARRAY ARiAY[MAX CPU CPUTNTR!l

INTER NAL
tSECTION mTlBIEl DATA
SABS 0

000CCN'IG TA31,E RECORD[
RWPATTERN WF

0 PU NU M WORD
NORM RW PAT '&ORD
NORM CPU CNT WOR.D
TABLE LOCK WORD
CPU CqT WORD
CPU-LIST ENTRY ARRAYI

tSECTICN TABLE2_DATA
Op 0

0000MIN _CONFION TEL RECORDf
LOGTOPHYS ID ARRAY
CONP MEV MAP MEM -. RRYI

tS?CTION ?SA DATA
4A'3S 0

91000 PSA PECOF.D[
DATA AREA WORD
CODE AREA WOiD

UNIMPINST SWITCH

SYZ L SWITCH
SFG RAP StVITCH
NMI TNTSWITCH
NVI TNTSWITCH
VEC FCWWORD
VEC PCARRAY [200 VeRDI
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TNTrNAL
SSFCTION DATA DEC

INT9UF AFR!Y r128 BYTE]
O0E0 OUTPUF ARRAY [i2e BYTE)
01. PRNGBUF A:RAY [256 BYTE]
C200 MCZBUF ABPAY [256 BYTE]
0300 BUFADR WORD

0302 BUFSIZ WCRD
m304 I 4TPTR WORD
2306 OUTPTR WORD
0 30e XTPTR WORD
('A 'IETOUT WOpD

030C MCZPUT WORD
030F MCZGET WCRD
r310 MFLGS WORD
0312 RETRY WORD
0314 ADP STR WCRD
1316 DWN ADP WORD
031& START ADR WORD

EXTERNAL
LOAD-FILE POCEDURE

$SECTION BOOTSTRAPPROC
$REL 0

LOB I L
00-0 BOOTSTRAP PROCEDURE

* *f

* INIT_TE'ST: INITIALIZES MULTIPEO- *
* CESSOR SYSTEM WITH A COMMON *
* MEMORY MAP !ND SYSTEM WIDE *
* KNOWLEDGE OF EACH UNIOUE
* CPU ID; LOADS LOCAL ANP *
* GLOBAL PORTIONS OF O/S; *
* AND TANSFERS CONTROL TO *
* LOCAL PORTICN. *

ENTRY
0070 34CC LDA .  :12,BOOTSTRAP ! SET NEW CODE AREA
.022 'FPPC

! INITIALIZE SYSTEM CALL HANDLER IN PSA I
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0"4 7DA5 LDCTL D10,DSAPOFF
0006 3403 LDPP RIISYSTE.CALL~C£8 '"294

001A 76A1 LDA t1,SYS_CALL(R10)
C000C 000C
70eF 7D15 LD 1,e400 ! LCAD FCW FOR SC
001 4000
0012 331B LD R1'#2),Rll ! LOAD PC FOR SC
?014 07e2

3016 310? LDAP R11,MEMINT
0018 0322
001A 76A1 LDA RIVECPC(RIO)
001C 001T
001F 331B LD RI(#14),RlII LOAD MEM VIOLATION

IT HANDLEL IN PSA

! INITIALIZE NORMAL STACK POINTER I
Oe22 217B LT) RlI,#T45Ve
0024 4500
0026 7DTF LDCTL NSP,RII

! MOVE CODE TO COMMON NOFMaL/SYSTEM REA!
002E 2101 LD R.#%4100 ! NEW CODE LOCATION
002A 4100
002C 3404 LDOR R4,VORMSCRI33 I START CF CODE
002! 001E
0030 3402 LDAR R2,GSB I END OF CODF
C032 00'72

DO
0034 214D LD 113,@R4
2e36 2!1D LD @R1,R13
7038 &042 CP R2.R4 I CK FOR END I
003A E603 JR Z.NXT SCB
q03C 0911 INC R1,#2
003E A941 INC R4,#2
0040 EsFg OD ! CODE TRANSFERRED I

NXT SCB:
0042 2108 LD R8,#%4100
0044 4100
?046 2103 LD R3,#%411E SET RTN ALR
0048 411E
004A 1F80 CALL @R8 I SCRIBE MFMORY
e04C E82D JR TEST-LOCK
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-NM SC7IiE: SCEIBES MEMORY IN THE *
* ~NORMAL MODE USINI SYSTEM CALL,
* I'STRUCTION FO! BUS LOCKS !ND *

SE TACMODE CHANGES. T7IS CODE SECTION *W 'ILL BE EXECUTED F OM A COMmON ,V
• (NIORMAL/SYSTEM) A. .-6 OF MEMOFY.

NOR SCRIBE:!NOMA
004F 2104 L RI, #%000

?052 7*4A LCTL FCR4 'OCHL TO NRMAL mDE !
1054 21 I LD :) R,#W.A55 I _OiMAL P/W PATTERN !
0056 AA55

056 2104 LS R4,NoF87e TCP BLOCK ArDR
005A F800
005C 9D99 CLR R9

i '****** CLE. P MEMOPY NORM.AL MODE * '

' DO
005E EF41 LD NORM RW PAT< 4',";j

006q 2034

0062 6F9 LD NORM CPUCNT(.4),I9 ClEA7 CPU CNT
0064 006-
7e66 1904 SUL R4,#"1
09068 0 0.
006A F8F9 OD

'WAIT FOR OTFER CPUJ'S TO COMPLETE T.PSK,
W.AIT3 :

006C 213 Lr .R3,#%10
v6E 10000070 7D3A LlDCTL FCWP3

0072 2103 LD z3,#50

0076 1904 MULT RR4.1Oe79 00,01
2 07

" 
0B r'Fc R3

007C ECO1 Jp ZIS CB E
007F r8F3 OD

!**' **** ~S CRIBE IN NORMA.L MODE x,**!

SC E :
0097 2104 LD 1)'4,#%FeOO
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09c2 Fc~
DO

704 Fl 4rF' RP NORM-17" PAT' -)

OOCA VE77J NZNO0 7 ! NO P.1W

CPU IDT4TIFIES ACCESS TO 7FIS LOCKI
(ePC 7?01 SC t ! LOCK MTJLTIBUS
008 e148 LD R8,NOR4 CPU CNT'R4) I 'ET CPU NUM
00(90 VOA
90~92 ACB7 IN C RA ,It I IJCREMENT
A0~94 FF42 LD NORM~ CP CuCNT'?4',,P8
0096 0006
eP'99 7F92 Sc 02 UNLOCK MULTIBUS

NO _RW:
009A P?3T4 OP ?4.,R13 !CK F07 LAST BLK
t'?gC F6V3 JR 7,TEc-MN ! FNISHED
009 0301 SUB R4,#5'1v263

30A4 7F03 SC 03 CH'r TO SYSTEM' MODE

0A6 Me0 RFT

*TEST-LOCK: ROUTINE TO IzAIN ACCESS *
* TO CONFIGTABL.

*RYG USE: INPUT R7 =:!W 'SLOPPL MEM*

TEST LOCK:
7eA 7678 L5 F8.TABLELTOCIK(:_11 I LOCK AD?
OOAA 0008

!MAIN LOCK TESTING LOOP

210AC DPF CALR TEST_ N _SET I ACCTSS CONFIG_ TABLE I
00AF ?Pl03 JR PL,TBLJCCFSS I 'IYOT EXCLU. ACCESSI

IDELAY PErOrE NEXT ATTEMPT I
003 1904 MULT RR4,1
V~2 2001

0014 FFD O
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* 'ACCESS: 'OUTI,,E TO DETrMINE *
DP-ECTCR CPU AND ME-PER CPU'S.

T'?LACCESS:
0'n 6 7"3 EDA. R3,CU CNT(a:7)
"?BE OOOA
~00'A 21-3F LD R14,@R3
;'rC SP4F CP i14,R4 ! K IF OWN CPU 4O.
~01 F604 JR ZOWNID
00C 4D75 LD TABLELOCK(R7),*0

C 2 001e
IVC4 000
~0C6 FBFo JR TTST-LOCK

OWN ID:
0?0CE VIPE C? T!p:1,g C7!FCK IF LOG CPU 0? 1

70Co 7601 J:Z.BOCTLOADCPU ! YPS
?Oc rail JR MEMBER CPU ! NO I

BCCTLOAD CPU START ***

*PCCTLOOD CPU: CPU ASSUMES RCLT A S
* INITIALIZATION COORDINATO. '
* CPU DFTERMINES NUMBER OF PU *
*IN SYSTEM AND INITI! -LIZES THE*
* CONFIG TABLE ACCORDINGLY. IT *
* THEN IDENTIFIES ITSELF AND

W , :ITS FO! MFMBER CPU'S TO*
* IDENTIFY TFEMSELVES; AND TFEN

CONSOLIDATES CONFI'! TABLE DPTA *
*INTO SYSTEM TA31,E 'RIN4CONFIG- *
* TPL).*

I * rE USE: INPUT R5 = NUMBER CPU'S
* P66= LOW LOCAL MEM
* R7 = LOW GLOBAL METM
* R4 = LO(' CPU NO. *

130OTLOAD CPU:
LOAD CPU- CNT WITH NEXT LOG _CPU NUMBEPI

Z01 0 4D75 LD CPU-CNTVR7),#l LOAD LOG-CPU 1
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70r2 9 '"A
7OD4 ooi1

! COMPLETE OWN CONFIG TA3LE ENTRY I
q"n6 7673 LDA 23,CPULIST(P7) ! LOG-CPU e
00DE 00C
00DA 763E LDA R14.MEM_MWIP'R3)
7TDC 10PA'
10DE DF62 CAL -  MAPMEMOPY ' ENTE. MEM M P !

UNLOCK CCNFIG TABLE I
?1F? 7673 L FS,TPLE LOCK(P7) ! LOCK ADE !
OOE2 00&!
OV4 eDP5 LP @R8,#0 ! CLEAR LOCK I
,C'E6 "C"@

WAIT FOR ALL CPU'S TO IDENTIFY THEMSELVES I
"0'PE8 7670 LPA RS,CPUCNT(R7) I CU CNT ADR I

0oFC A159 LD , ! GET TOTAL PHYS CPU
OOE D?02 C.ALR WAIT COMP I WAIT FOR ALL .

"F 7 F83A Jp COMBI

VEMBER CPU START * I

* MEBE CPU: IDENTIFIES ITSELF IN
* C NFIGTABLE AND ENTERS MEM_

MPP. WAITS FOR DIRECTOR CPU -*
* TO SIGNAL TO CONTINUE. *

* REG USE: INUT R4 = LOG CPU NO. *

MEMBER CPU:
00F2 A14E LD R14,R4 I SAIE LOG CPU NO. !
@0F4 767A LrA R10,CPULIST7' I 3ASE OF ENTRY I
?'er6 aeoc
10F8 8D2e CLR R2

DO

20FA Mle2 D DD R2,#74 ! DETERMINE BASE CF
00FC 001
OFF ASBTO DC R14 I ENTRY !
719? F601 JR Z.CO4T1102 TEFB OD

COT:
0104 812A ADD P10,P2 ' COMPUTT SASE ADR !
0106 A .A3 LD R3,R10
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! ENTER MM T"AP II TABLE rNTRY
01' 7 -E LDA :'147,MEM_mPP(E0) ! MEM_MaP BESE
Cl1 A 00' A
oloC F79 CAL7 MiP M EMClY

! LOAD CPUCNT WITH NFXT LOG CPU NUMBER
010_ 7619 LDA i8,CPU_CNTR7)

0112 2189 LD 1.9,@P8 ! CPU COUNT
0114 A990 INC R9 ! ADD ONE,9116 2799 LD !?BB9 ! AND PUT PACK !

I UNLOCK CONFTABLE FOR OTHER PROCESSORS !
11P 76'8 LDA S,TAFLE_L0CK(R7)

911' ?(?8
01iC @D85 LD @FZu ! CLEA LOCK
3117 090

SWAIT FOR SIGNAL TO PROCEED WITH BOOTLnPD
0120 76A8 LDA R2,SIGNAL(RIO) I OWN SIGNPL ADR
0122 0000

ro
?124 2182 LD ?2,.Ri8 ' TEST SIGNAL
012 (?B02 CP R2,#I
012_ 0001
712P PE61 JR Z,DWN LD
012C ESP? OD

DWN LD:
DOWN-LOAD PrOC LOCkL INTO LOCAL MEMORY

012F 76Ai LDA R1,MSGBLK(RIo) ' OWN MSGBLK !
0130 0004
?132 2112 LD R2,@Rl I CURRENT ConE kDR !
p134 3113 LD ;3,RI(#2) I LOCAL LOAD ADR I
0136 0002
P138 11'E LD 14,RI(,4) , NUMBER OF BYTES !
013A ?004

013C ?A21 LDI'B 3R3,@R2,R14 ! MOVE CODE
013E 0O'3P

! CLEAR SIGNAL
0140 0D85 LD @RS, 0
7142 00?

SIGNAL DIRECTOR CPU THAT TRIS CPU DONF
0144 rED CALP TFSTiSET I ACCESS TO I

! CONFIGTABLE
0146 767"-. LDA RI4,CPU CNT'R7)
0148 OOOA
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?14A 21F9 L. !, 14 LCG. CPU NU,47E--
?14C A990 INC .9
14F 2FT9 Lr @PI4,R! IN'CRIMENT

0150 '67T LDA a14,TABLELOCK ?7)
7152 077"8

0154 OD?5 LD @rl4,#O CLEAi LOCK
0156 0000

WAIT FOR SIGNAL TO TR. NSF!R CONTROL
DO

0158 2192 LD 12,@R8 TEST SIGNAL
e15A V'M2 CP 12,.I
015C 00G1
2151T F601 JR Z,TRN CNTL
C169 38 OD

TRN CNTL"
T ANSFER CON1ROL TO C/S I

?162 2112 LD F2,@R1 ! OWN MSG BLK
0164 E?2 JP R2 ! START OF O/S

rNr CF mEtmBER CPI

* GLOBAL INITIALIZATION STAGE *

COMBIN:

CONSOLIDATE CPU ENTRY'S INTO TABLE

CONSOLIDATE LOG CPU TO PHYSID IN TAL _

0166 A171 LD R1,R7-
'168 7671 LT)A R1,CPULIST(R7) ! TABLE ENTRY BASE
016A 000C
016C A159 Lr R9.R5

DO
016E 1101 .DD R1,#?4 ! ADR OF NEXT ENTPY I
0170 004A
0172 P190 DEC R9
0174 E601 JR Z,HA7EADR
0176 ESEFB D

HA VEADlp:
I ADDRESS I

017S 76"9 LDA R9,CULIST-i7) I GET START OF I
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I CPU EN,'TRvY'S
'C17'r 7902 L TA R2,C?U-IDR~9)

0180 A151 LD S,~

ro
V'1 K 212D LD 2 13, D H2 1 STORE PHYS _ID[I0164 2FlD LD PR1,R13
o0er- P911 IN C R1,02
0188 0lQV2 ADD F.2,it?4
01FA 004A
O-lQC AS40 DETC R4
118F O'?4 CP .34.00" CK IF FI41SHED
0i190 0000
0192 F601 JR Z.m'EmICONSOL
("194 F9F6 OD

CONSOLIDAT? MSMIMAP'S INTO MIN-CONFIG _ !L
MEM CONSOL:

r'196 217'4 T) 74,432
019F 0721i
019A '7679 LDA Rg,C?U-LIST(R7)
('19C ee~C
019lE 7692 LDA F.2,MEMmAP(?9) I LrO(GCPU 0
01A0 OOOA

DO
2'1A2 212D LD R13.@RZ COPY LOG-_CPU 0 VALUES

eV16 '911 INC 21,02
01A8 At921 INC R2,#2
01AA A5340 DFC R4
oM'C F6e1 JR Z,NXT CPU ! 'ET NEXT LOG CPU
0'1AF ?8F9 OD

IJXT CPU:
MAIN LOOP FOR CONSOLIDATION OF REMAINING MAPS

*o1pe &15? LD R11,R5
01B2 APB DEC :t11,#1
M'14 1'619 JR Z.LTJ 10N MORF MAS TO DCI

DO
31BS 210D LD R13,032
71 B8 ?02'27
01BA A129 LD 492
011C 7692 LDA R2 ,MEM -'APR9) I NTIT LOG CPU I
71BE pep
01CO 0301 SUB --1,#64 ADP~ NEW TBL MEM MA? I
031C2 0041
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"DO
71CI 2123 LD R3, @R2 I NT-w VALUFS
01C6 2114 Lr R4,(4Rl !CIG VALUE
?1C9 9 34 CP3 7H4,?H3 C COMPAPE

O1C -.Vol JR NC,C0OMPLOW

01CC A034 LtB RH4,R3 !SAVE AYJ! VALUEI
AlC? eAC clpB RL4,RL3
oiro 7YO1 J- NC,AGAI41

'1D2 A (A 1 LDB PL4.PL3 ISAVE NEW VALUE!
AGAIN:

01D'4 2714 LD ~31.4 ISAVVE MAP BLOCK!
71D6 8011 INC F.1,02
OlDe A521 INC R2,#2
01t'A AMD DEC R~13
Vl1DC 7601 jr ZOVE GET NEXT MEM MAP!
01D? r8?2 0 D

71F AUODEC ?1114*1
01-12 7601 J"R Z,"L FINISHED I
01F4 ?P'Fe CD

* OPERATING SYSTEM CORE IMA""E
* LOAD STAGE

LL:
1 SUPERVISE! P70C LOCAL LOADINJG

01?6 3404 LDA? 34,PiOC LOCAL I LCAD KERNEL

01FA DF6? CAL.- COOED DWN LD

SAVE ENTRY ADDRESS TO KERNEL
0"1EC 61E4 LD F?4,DWN_ ADP(R14)
o1EE 0316
0'1?0 6IFE4 LD START ADR(R14),R4
elFY2 0'318

LOAD PROQ..GLOBAL OF 0/S I
01F4 3404 LPAR R4,PROC GLOBAL ILOAD SUPERVISOR I
o1?e V"1BF
9)176 DF76 CALE. COORD-DWN-LD
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I SIGNAL ALL C?U TO TRANSFE' CCAT.OL TO n/S
'IFA 61P0 LD ,ST.TJDR
0lFC 0318
otFl' 6.I74 LD R4,CPULIST(R7' ! LIST BASE ADR
(2 ?OOC
0202 A153 LD R3,P5 , NO. CPU'S

DC

02CT4 6F40 LT7 SGBLK(?4),RO ! STORE START ADR
0206 0004
0208 AB30 D"'C R3
02WA F613 JR Z,E.N4flSIG
020C 010 ADD P4,074 ' NEXT CPU ENTRY0 2PE 0e4A

'"21' 78F9 OD
END SIG:

0212 DF52 CALI SIGNAL CPU
9214 2194 LD R4,C # SAVE LOGCPU 0.
0216 7000

I TRA4SFE? CCqTROL TO START OF CODE
P218 0102 LD R, l 0
.21A 1F29 JP @R2

! , END DIRECTCRCPU !

?21C END BOOTSTRAP

321C MA? MEMORY PROCEDURE

i* *
" MA. MiMO7Y: MAPS CPU MEMORY ACCESS *
-* BY rOMAIN, AS TO LOCAL (1),
*GLO9AL (2), DUAL_USE (3),
,* NONUSE (1), NON ACCESS (5). *

* REG USE: IP-PUT R14 = ADR ME" MAP

ENTRY
I MOVE CODE TO LOCAL, NORMAL MSMORY AREA I

021C 2101 LD R1,#'4100 I NEW LCCATION
721E 4100
0220 3404 LDA. r,4,NORMMLP ! START OF CODE I
0222 0034
0224 34e2 LDAR R2,NORMRTN ! END OF CODE
1',226 0084

DO
0229 2149 LD R9,@R4 I MOVE CODE
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022! 2F19 LD @71,79
022C FB42 CP R2,R4 ! CK FOR END
722E r6V3 J Z.3EGIN MAP
?230 A911 INC P1.w2
0232 A941 INC R4,#2
0234 F8!9 OD

I TEGIN MAPING NORMAL MODE MEM ACCESS
BEGIN MAP:

7236 91D4 LD T4,P13 ! LOW BLK ACCESS
2238 AlFl LD R1,R14

DO
023 8D44 TEST R4
323C E604 JR Z,FNDBLK
023T 0304 SUB R4,#%0800
r24V V899
0242 A911 INC R1,#2
0244 TSFA OD

FNDILK:
0216 3IIr ED Rt4,Rl
0248 Alr4 Lr R4,R13

? = MAP END BLK. F4 = ADF
024A 2109 LD R9, %F804
024C F804
724F A943 INC R4,#4

I MAP PND ENTER FROM NORMAL MODE !
0250 2108 LD R8,#%4100
0252 4120
0254 lFeO CALL @R8
0256 9E08 RET

p258 END MAD-MEMORY

025e NORM MAP PROCEDURE
S* *

* NORM MAP: MAPS MEMORY ACCESS IN THE *
* ORMAL MODE INTO CON*IGTABLE
• FOR CPU. *

SEG USE: IMPUT RI = MM MAP ADR *
* R4 = MEM ADR *
* R9 = STOP ADR *

ENTRY
0 258 2102 LD R2,#%AA55 ! NEW R/W PATTERN I
925A a.155
-25C 2110 LD F.0,@Rl
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DC
025F 21V LD 10 9 eL
0261 1000
J2r2 7DPA LDCTL FCW,R10 ! CHG TO NORMAL MODEI '264 2143 LD i-,3 .9R4
02F6 PP23 CP RB,R2 ! TEST FOP F/W !
02F8 FE17 JR 'JZ,NC ACCESS ! NO R/W/
P'26A t143 LD .3,P4
.26C A931 INC R3,#2 ! CK FOR LOCAL !
026E 213B LD :I,R3
f7'27 W IGD CP 11,11 ! CPU_ NUM = 1? !
0272 1001
0274 ErB JR NZ,GLOB_ACC

2 LOCAL ACCESS
"276 £143 LD R3,R4
0279 0303 SUB R3,#4 ! CK FOR SYS MOD? R/W I
n27. 0? 4
027C 213? LD FlI,@R3 ! GET PATTERN
027! OB01 CP Rl,#%55AA
V28Q 55AA
0282 76@2 JR Z,DUAL MODE
02P4 r001 LDB RLe,#%1 I ENTER LOCAL ID I
0286 Y809 JR CYCLE

DUAL MODE:
0288 C0 3 LDB RL0,#%03 I ACCESS BY I/S MCDES !
022 f 807 JR CYCLE

31LOB ACC:
028C ?15B CP RII,5 I CK FCR GLOBAL
"28E YT02 JR NZ,NONUSE
0290 C802 LDB RLO,# 02 I ENTER GLOBAL ID !
0292 E803 JR CYCLE

NON USE:
0294 C804 LDB RLO,#%04 I ENTER NON USE ID I
0296 E801 JR CYCLE

NO PCCESS:

02.2 C805 -LDB RLO,#%05 I ENTER NON.ACCESS ID I

CYCLE:
029A 7F03 SC #3 1 CHG TO SYSTEM MODE I
029C 2F10 LD @R1,R0
029E 9B94 CP R4.R9 I CK FOR COMPLETION
-2AO F6e,5 JR Z,NORM RTN
02A2 0104 ADD R4,#%0800 I NEXT MEM ?LOCK I
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72P4 0
'2a6 a911 INC 71,#2
02AS 2110 LD RO,@R1 ! NEXT MAP BLOCK I

S722 8 ESP9 OD

NORM RTN:

02AC 9EOP RfET

' 2AF END MOFM MPP

, 32AE SYSTEM CALL PROCEDURE

* SYSTEV CALL: AFFECTS PRIVILEDGED *
* • INSTRUCTION EXECUTION IN THE *
* NOPMkL MODE. *
* 1 = BUS LOCK *
* 2 = BUS UNLOCK

3 = CHG PCW

ENTRY
22AE 93FO PUSH @715,RO ! SAVE WORK PEG
0230 31FO LD R0,R15r#2) ! GET INSTRUCTION I

, ?2B2 ? '2?2R4 C08 CLRB 7H1 ! GET EXECUT. CODE I
0226 0300 CP RO.#1 ! CK FOR BUS LOCK 1
02?8 e071
2 A EO4 J? NZ.CK2
02?C 3B26 OUT BUS LOCK,R2 ! LOCK MULTIBUS
C12BE EFFg
02C0 9VO POP ?0,@R15 PESTOPE WOFK REG
e2C2 BOBO IRET

CK2:
02C4 OOO CP F.,#2 I CK FOR UVLOC BUS I
02C6 0002
02C8 FT!4 JR NZCK3
02CA 3B26 OUT BUSUNLOCK,R2 ! UNLOCK MULTIBUS
02CC FFT8
V2C? 97ES POP Re,@R15 ! RESTORE WORK REG
i2DO 7B0 IRET

C13:
72D2 01? CP R,#3' CK FOR MODE CHG
02D4 0003
02D6 FEte JR NZ,NONE
72DB 937B PUSH @R15.R11
32DA 210B LD 711,#%5000
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02DC 5e9O
02Dr 3FB L: 315(#6).aI
02E 0 006
:12F2 97FB POP RlIoR15
,2E4 97rO POP 30.@h15 ' ?ESTCRE WORK REG '
02F6 7P?0 IR3T

~NONE:

72E8 97FV POP !,@15' RESTORE WC-RK RE,
,2!A 7BOO IRET

027r END SYSTEMCALL

'-2FC WAIT COMP PROCEDURE

WAIT COMP: WAIT FOR SPECIFIED MEM
* • LOCATION (PS) TO CONTAIN THE
* SPECIFIED VALUE (Rg BEFORE
* RETURN.

REG USE: INPUT RE = ADDR *
*R9 = VALUE

ENTRYDO

02EC 218D LD R13,@R8 ! GET VALUE
!2F 09D CP "13,?9 ! CK FOR MATCH
02FO F'E03 JR Z,GOT SIG
0272 1904 MULT RR4.#I ! DELAY I
9274 0701
7 2F6 r8FA OD

GOT SIG:
?2FS ?D85 LD @?8.#! CLR MSG BLK
02FA 000
02FC 9E08 RET

'2F END WAIT COMP
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GLOBAL
CPU WAIT PROC F)URE

* CPU WAITS APROX. 2MSEC FCT? ALL *

CPUS TO COMPLETE TRE SAME TASK
* "9FCRE CCNTINUIN . *

J R ER

' O2FR 21W3 LD P3,!D50 31?j 0032
DO

0 302 1904 MULT RR4,#1

* 36I OB30 DEC F3
030 *'601 JR Z. RETRN
7375 F8FB OD

REM :

V3 (7BL END CPUEWPIT
0I 30E COORD DWN TLD PROCEDURF

I LOAD LOCAL: LOADS PROCESSOR LOCAL
* 5ORTICN OF O/S INTO IL03AL MTM*

* AND SUPERVISES LO.DI* BY ALL
* CPU'S. SETS DOWN-LOAD INST. IN

* *MSGBLK OF EACH CPU. *

ENTRY
q37? A173 LD R3,37

1310 0103 ADD R3,#%0800 ! GLOBAL LOAD ADR !

0312 080

C314 8D9e CLP ! PESET BYTE COUNT

I RESTORE PREVIOUS DATA AREA f
q316 7D15 LDCTL R1,PSAPOFF
0318 611E LD tIl,D.TA AREA(RI)
031A MOQZ

LOAD FILE FFOM MCZ
031C FFC0 CALL LOADFILE(R12)
031F @0@00

SET DOWN-LOAD INSTRUCTIONS FOR OTHER CPU 1

0320 A173 LD R3,R7
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,1322 103 ADD R!, o %LOBAL LOAD ADR
0324 7qmO
732r 7671 LDp rlCU LIST(27' ! BSSE OF
0~32P OOOC
132 762,D TAILE FNT?IES

~332A 7612 LD. F2,MSGBY(=1) ! MSG_BLK LOG CPU I
032C 0004
"32? 61r4 LP '4,DWN ArV(R14) ! PROC LOAD DCWN-I 1331 0316

! LOAD ADDRESS !
! Re = SIZE

0332 A!56 LD F5! TOTAL NO. CPU !

'4334 2F23 LD P2,?3 ! LOAD GLOBAL ADR 'SG1
033 332A LD R2(#2).Rl I LOCAL ADR MSG2 I
0~33C 0
?33A 3329 LD :2(04).R9 I SIZE OF CODE MSG3
137C ?00

D33F A0 DEC R6 _

634a V603 JR ZDO SELF
'!342 0712 ADD R2,i74 1 ADR NEXT LOG C?U MSG BLK
0344 004A
7346 F8F6 CD

DO SELF:
!OAD PROCEDURE LOCAL CODE INTO OWN LOCAL MM !

9348 76)'l L')A R1,CPU LIST'RT
734A ?07C
34C 7612 LDA r2,MSG BLK'Rl) ! OWN MSG 9LK PDR !
034F @004-
7357 2121 LD R 1.@R2 ! SOURCE ADDRESS
7352 3123 LD ?3.R2(#2) ! DESTINATION ADD
Z354 0002
p356 3124 LD R4,R2(44) ! NUMBER BYTES
035P 004

035A 2A11 LDIPB @R3,@Rl,R4 ! DOWN-LOAD CCDE
735C 0430

! SET CONFIG TA2LE CPU CNT TO LOG-CPU 1 !

035E 4r75 LD CPU CNT'T7),#i
136P Mi

1362 000

I SIGNAL ALL CPU TO PROCEED WITH DOWN-LOAD
0364 DFFB C AL SIGNAL CPU

I WAIT FOR ALL CPU TO COMPLETE t
7366 7678 LA R8,CUCNT(R7)
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,36A A159 LD R9,R5 ! NUMBER CPU I

'36C D1741 CAL? W IT COMP ! 4AIT FCR CCMPLETION

03FF 9P@E RFT ! RETURN TO DIRECTOR-CPU

?37 ' END CCoRfrwlLD
037! SIGNAL CPU PROCEDUPE

SIGNAL_ COU: PLACES SIGNkL (#l) IN
*SIGNAL BLOCK FOR EACH CPU EN-
* TFY IN CONFIGTABLF. *

ENTRY
SIGNAL ALL CPU TO DOWN-LO&D

037e 7673 LDA R3,CPU_LIST(R7)
372 PC

0374 1103 ADD L3.#74 ! LOt CPU 1 ENTRY
0376 04A
0378 A154 LT) R4,R5 ! TOTAL NO. CPU
0i37A AB340 DvC :4
037C V608 JR Z.ALLSIG

DO
037E 4D35 LD SIGNAL(R3),#1 I LOAD SIGNAL
03SO00
7382 Pe£l
0384 AB40 DEC PA
0306 ?603 JR Z,ALLSIG
03SP 0103 IDD ?3,#74 ! NEXT LOG CPU AD!
036A 004A
1738C F9r8 CD

ALLSI':

038! 9E08 RET

q390 END SIGNALCPU
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"39e TEST J SET ?%CCEDURE

TFST N-SEr: .LCUTI E UTILZI'G HW '  -
* TSET I'ISTRUCTIOV AND

BUS LOCKIN ABILITY TO
* AFFECT MUTUAL EXCLUSION *
* ON ACCESS TO COMMON *IPATA STRUCTURES LOCK.

?T USE: INPUT R = PDE OF LOCK *

ENTR.Y
0399 3B26 OUT 3USLOCK,R2 I LOCK SYSTEM ?US I
9392 FF79
0394 ODP6 TSET @P.8 I TEST TABLE LOCK
0396 3B26 CUT BUS UNLOCK.R2 ! UNLOCK SYSTEM BUS
f398 FF78
039A 9SO8 RFT
039C END TESTNSET

GLOB L
-39C MEM IN'! PROCEDURE

* M EM IT: IVTEPRUPT FANDLER FOR AN *

ILLEGAL LOCAL MEMORY *
*ACCESS IN THE NORMAL MODE *

SAVES MEMORY 'ADDRESS OF *
*" NEXT BLOCK.

-* BG USE: INPUT- P3 = ?TN POINT
* R4 = FAULT ADR -

'ENTRY
039C V1'4 eDl .4,my,0800 ! RESTORE BLOCK ADR
039T 0800
03A0 k_4t LD R13,R4 ! SAVE ADR I
17-312 7 1OF A ID R15,#6 ! RESTORE STACK
03A4 0006
04 03A6 1E38 JP @R3 ! RTN TO SYS CODE
V318 END MEM INT

PROC LOCAL:
03A9 01) BVAL %0D
73 a 4C4F WVL 'LO"
03AC 4144 WVAL 'AD"
03AE 204? WVAL " K'
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3"37 4552 14 V A L "n
03'?2 4F 5 W7 "E"
03P4 4C20. WVAl "L "

PROC GLOBAL:03?7 11 BVAL %11

P388 4C4F WVAL "LOO
3?A 4144 WVAL 'ADO

0'3BC ?53 '4VAL "
? ?F 5550 W7L 'UP"
03CO 4552 WVAL 03R"
03C2 5649 WVAL "VI"
m 3C'4 534F WaTAL 'so"

03C6 5220 WVAL 'R 0
03CE ?0 3VAL

END POOTSTRP
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2. SJPPORT1 VODULE (same as Appendix C)

3. SUPDCIT2 vOrULE sare as Appendix C)

41. SU?PORT3A MODULE

Z80ef?''SM 20
LOC OBJ CODE STMT SOU-,CT' STATEM-ENT

1 SUPORT3A MOrULE
tLISTON' $TTY

*SUPPOPT3A MODULE: MODULE THRE!E FOR
* SECCNDARY STORAGE PRIMITIVES *

* FUNCTION!S SUPPORT. STRICTLY *
* HARDWARE DEPENDENT:, SFOULD

MEET STORAGE rEvicE 3Eour:,E-
* MFNITS FOR INTERF!CING.

*NOTE: DUPLICkT3 OF MONITOR LOAD CMD '

* m.ODULE.

CO4ST'NT

RXR :=2
TXR :=0

PA"= 7
PORTAD :=%FFD9
P OR TPD /: Y F FE 1
P01'mAC : FD~g
PORTEC %F1'E3

IDPCRT :=%FFCB3
ICPOIrT %FFC9

TCM'D . %FFD2
T TDTA . tFFD0O

BUS LOCK :=%FFF9
PUS UNLOCK :=%TFF8
vimTR : %(2)000100000000000
VII1T : 12
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ESCA PE 1
1; S %08

CRO

TXOFCH %='13
TXONCH %= 11
INSIZ 128 ! I4TBUF SIZE!
OUTSIZ '128 ! OUT3UF SIZE!
RBSIZ 256 1 RING 3UFFER SIZEI
BIT PCSITIC4S I N MONITOR FLAG WORD I
TRPMDE 0
ISTOP1
OSTC'P :=2
S IDMDE :3
LDMDE :=4
ESC 5
TXMSKX

EX TERN AL PRNTBF PROCEDURE
EXT!-RN4L IGETNXT ?iCCEflURE
EXTYPN-1L E-loR LABEL
EXTERNA 'L S.NDCHR ?ROCEDURE
EXTERNAL GETADR PaocirU.m
EXTERNIL GMCZAD P-- ,OCEDTUhE
EXTERNAL SNDMCZ PROCEDURE
EXTERNAL CONVERT PROCEDUE
EXTERN51L PBUFNC LABEL
EXTERNAL SNDMSG PROCZ7DURE
EXTERNAL cc~vw ?-ICCED UR E

IN NT ERlN ' L
$SECTION DATADEC
$AR;S 0

eevoI1TBUF ARRAY [128 BYTE~
o08 OUT2UF ARRAY [128 BYTE]
0100 R'JGBUF ARRAY [256 BYTEl
?200 MCZ3UF .'FRAY [256 BYTE]
0300 BUFADR, WORD
0302 BUFSIZ WORD
0304 INTPTR WORD
0306 OUTPTR WORD
0306 4XTPTR WORD

730AGETOUT WORD
030C MCuZPUT WORD
030E M CZGET 4CRD

2317MFLI GS WORD
0312 RETRY WORD
0314 ADR STR WORD
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.316 tV'J Arp ict WCD
z~lk STI T DR WOPJD

$SECTICN LOA.D_?RCC

GLOBAL
000e FNAMF PROCEDURE

* NAME: RESETlS TWdO PTRS TO MCZUF
* AND CHECKS FOR FlLEN ME.

ENTRY
000 D! CLR MCZGET(tl4)

0002 030B MCPUT(R14) 7.ESET 3UFFEz.
C0014 4DF8 CLR c
0006 030C
0008 34CA LPA R1.XR1#GETNXT,

OOOC 1FAO CALL ?1~ SKI? CtMD A-:G
OOOF OAOP CPB RO#A
701 v 4141
2012 !711 JR C. DUN:
0014 OA08 P RL0,.#'Z'+l
7C16 5B5B
001E 770! J; 111C DUN I 1ST CHE IN 1'..Z)
001A 76CA lLUA R10,GTANXT(R412)
Zeic eveo*
001F 1FAO CALL CY:11 ! SKIP TO 1EXT A=G
002P E6017 JR Z 110ADR ! NO NEXT APLG
?022 76CA LflA P1Co,G.TADR(Rl2)
0024 eOOO*
0i026 1FAO CALL @R10 I JET USER SPSCIFIED

!An RESS!

0028 A13B LID 311,R3 I SAVE USEP, IDTB
002A 6FT3 LID ADR STRkRi4),R3-
oe2C 7314
002E 9E08 RET

'40 Afl;:
e03 2lea LI Rll #0/OFEE ! SIGNAL TO USE MCZ
Z032 YE??

I ADDRESSI
0034 9T?8 RET

DUN:
OC36 2D9P CLR. R9
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2032 34CA LrA ilO,H12(&OEROR)
303k 0001*
Z03C 1FA2 JP COR 10 1 ERROR, RTN TC EXEC
203F END FN4 ME

GLOBAL

003F CMDPAS PRCCEDrJRE

*C~rPAS: LOAD CMD PASSING MECHAN~ISM
* SENDS 'B; ' PLUS CONS CMAD

*LINE TO MCZ AND CKS RESPONSES FO- *
*GOOD 180 PROGRAM LOAD.

* -EG USE: RETURN NZ IF Z80 LOADED )
*Z IF NOT

ENTRY
M3E 67E5 BIT MFLAGS(R14),#ESC !Ct FOR ESCAPE
10le 0310

*0042 -Z6 9,2 JR Z.GCMD
0044 8D41 SET~'LG Z

0046 9E08 ?Ell

GCMD:
oo~a 0242 LYB H,#'
004A CA32 LDP LB#;
004C 6F?2 Lr CUTBUFVR14),R2 I LOAD I"#IT B;
004E MO8~

I FO-1 BPIET MODE I
0050 76F2 LDA R2,OUTPUF(R14)
0052 7080
0054 A921 INC2,#
0056 76EI LPA Rl,INTBTUF(R14)
Ve58 000
005A 2100 LD R0,#%40 ILD CMD IN OUTBUF
005C 0040
eC5! 1?11 LDIR 02@lR
0060 0020

0062 76v'1 LDA Rl,OUT3UJF(Rl4)

0066 0101 ADD 1#8
006e 0080
M0A 6FE1 Lr OUTPTR(Rl4),I1

006C 0306

006E DFB6 CAll CUTSTM I OUTPUT BUFFR!R
007P DVEE C'12' SKIPLN SKIP MCZ ECH.O!
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3072 'JFD4 CAL-R MCZCOM I i~ATRESPONJSE
?e74 ( 109 CPi; ',B'
1276 4242
007P PF02 JR NZ,LDSTAT

007A DEE-C CAL Si(ILN ! SKIP mcz ECHO
007C DD9 CALU7  f'C ZCO tA.I WIT RESPONSE

VE'IIFY LOAD STATUSI
LflST.?T:

007S OA09 CPB Ri#9ITEST LEGAL
UeO~ 3939
O0e2 F6?OE JR Z.RECACK ! ACKlOiLEDGEMENTS
0061 OA19 C P'B F1 *'
e0e6 3030
qeEs MO'B JR Z,RECACK ! ?REC GOOD ACK
008A OA09 C?
008C 3737
208Y 76es Jl ZRECACK

'NO ACKNOWLEDGEMENTS RECEIVED
ERMS3:

M09 DE79 CL' RECf'SG IGT M C SG
0092 34CA LDA R10,R12(#SNDCHR)
0094 0000*
?e96 1!'A9 CALL ~R0!SZND TO CONS
0098 OA08 CP? L0,#LF
009A 0AOA
709C 9EC6 RFT Z IDN
009E ?8Fs JR tAS SG

ACKNCWLEDGE RECEIVED

OWA ED43 RE-SFLG Z RETUYLN NZ
0~0A2 9E09 RET
20A4 END Cr~nPAS
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'JLOP. ~L
SK~p LABEL

00A4 SKIPLI PROCEDURE

SKIPLN: SKIP RECEIVED LIN? FROM

* MCZ; RFTU3N FIRST CHAR OF
*NEXT 16I1NE.

*REG USE: RETURN1 RL1 =1ST CHR *
* AND NZIF ESC

ENTRY
00A4 rFF3 CALR RECMSl,' I SKIP OVER LINE I
006 eAPS CP'B RLO,OCR !TFRU CR,IJF
00A8 ODOD

OOAA MEC JR NZ,SKIPLN

SKPB;
OOAC 2101 LD R1,#%3000 1 DELAY FACTO
OOAE 3000

!MAIN LOCP FOR RECEIVIIJG CHAR
LOOPi:

OOBO 61EO LD RO,MCZGET,'Rl4)
VOB2 030E
00B4 4PEO CP -R0,MCZPUT(Pl4) I TEST FOR E'FC CHR
00B6 030C
eeB8 EE03 JR qZ,RECHR ! YES........
00BA A310 DEC Ri1#1 ! 4O, WAIT -WHILE
00 ?C EEF9 JR NZ,LOOP1
7'02E 9TO6 PET z ! FORCED EOL

RECHR:
o0C DPF3 CALR mczcom
e0C2 £'&9 CPB RL1,#' ! CK 1ST=PRNT CER
00C4 2020
00C6 9EOD RET PL
0'0C8 DTF5 CALR RECMSG
OOCA F8F0 JR SKP?
00CC END SKIPLN
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3occ MCZCOtA P.'CEDB

* MCZCOM: LOOPS WAITING FO- TECEIVE
CHAR FROM '1CZ lY SEEING IF

X* MCZ.BUF GETS CHAP. DOES*

* ADVANCE POINTER.'I **REG USE: RETURN RL1 = CHR

ENTRY
0 oCC eiYo LD ROMC ZGET (1) 1 CHECK MCZBUF
OOCF 030E
ZODO 4BFE? C? R(?.MCZPUT(Rl4) !POINTERAS
00D2 030C
.Zor4 F6?" JR Z.MlCZCOM I WAIT.-
CO 0D6 34CB. LD 910,R12(#GMCZAD)

O~rA 1FAO CALL '3Rl0 I GET CHAR FRO" 2UY
"ODC 2029 LD3 RL1.@R2
M0E 9E08 R ET

0 o:: 0END mczcom

I OF0 ECMSG PREOCEDT'BE

*RECMS%^: LOOPS WAITING FC R REC CBR
F; ' OM MCZ. GETS CHA' AND

* flO NOT ADVANCE 3U? ?7"R.

*PGUSE: RETURNS RL3 CHP

ENTRY
~000 61E0 LU PL0,MCZGET(Rl4)
?eF2 OME

00EA MOE CP RO.MCZPUT(E14) ICK FOR '..EC
O0T6 030C
MBE F671 JR Z. RECMSG W AIT ......
30EA 34CA LDA ?10,P12(#GMCZAD)
oerC 0000o*
MY! 1FAO CPLL o~liO I GET IST CYAR
OO!0 61'!0 LD MC ZGET(F.14),RO I ;ESTOFE PTR I
00F2 030E
'O!4 2028 LD? RL0,@R2 !RTN CEAR
0OF6 9!08 RET
00F9 END RECMSG
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GLO13AL
OUTSTM LABEL

33OUTL"IE ?RCEfURE

*OUTILNE: OUTPUTS A LINE OF CH{AR FROM
OUTBUF TO MCZ 4ITH CR AT

** END.

OUTSTM: OUTPUTS A LINE CF CBAR W/'VR

EN4TRY
00F8 61E 2 LD R2,OUTPTR(Rl1)
00FA 0306
COEC VC25 LY31 @R2,#CR !STORE CR IN 3EJF
OSFF ODOD
0100 69EO INIC Otm1PTRjRl4),#l !INC Pima
1l? 2 ?30~6

NO C7' ENTRY POINT
* OUTSTM:

('104 76F1 LDA lil.OUTBUF(R14)
3106 706'

I MAIN LOOP I
CVRAGI:

2108 2018 LDBS RLZ,OR1
010A P910 INC Ri
010C 34CA LDA Rl0,Rl2,#S,4DMCZ)
elTE Pepe~2 *
0110 1FAO CALL c10 SND ONE TO tMCZ I
0112 E603 JR ZFINIS
7114 4BEl CP Rl,OUTPTR(il4)
0116 0306
011s F7??? JR C,OVRAGN ICK IF BUlE EMPTY

FINISHED, RESET OUTPTP(R14) AND BLANK OUTBUF
FINIS:

011A 76F2 LDA R2,OUTBUF'R14) ! RESET POINTER I
elic po8e
011F 6FE2 LD OUTPTP(R.1'),RZ
0120 0306
0'122 210e LD Re,#CUTSIZ/2
Z124 0040
0126 AP00 DEC R0,#1 !SET COUNT I
0128 4DF5 LD OUTBUF(Rl4)., - LOAD COUNT
012A 0080
012C 2021
e12E 7?2 LDA R2,OUTBUF(il4)
0130 0080
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0132 8121 LD 1R
0~13 4 A911 I IC l#
2 13"6 BP21 LDT 1 1,R2,? CLI' 3 UFFE?,

013A M8~ R FT

0 1 -,C 7-ND OUTLNE*1APORTM LABEL
GOPAK LAPEL

?13C BADPIK Pl OCFDUrE

*BADPAK: SENDS RESEND S I GNA L(')
* TO "CZ FOR BAD CKSUM O11 1.EC

*ABORTM: SENDS ABORT SIGNAL ('9') ;
* WHEN USER SELECTED.

*GODPAK: SE QS ACK SIGNAL ('0') FOR
* R'3CEIPT OF GOOD PACKET.

ENTRY
~13CC~7 LDBRLO,tt'7' L] RESENr SIG

013E ?803 JR OUTALL
APOR TM:

7140 (C839 LDB irLO.,'9' ! LD aBORT SIG
0142 E801 JR. OUTATIL

GOP? AK:
7144 C830 LDP RL0,.'O' ! LD REC OK SIG

OUTALL:
03146 MS! LDB CUT3UF(Rl4),RL0
7149 7290
014A 76ED LDA !R13,OUTBUF(B14)
014C 0090
I14T i9D? INC ~ 13, *t1
OltO fFED LD OUTPTR%';14),Rl3
0~152 0306
oi54 re2? CALt: OUTLIE !SFND MCZ SYSTEM
015e D05A CALE SKIP"'N I SKIP ECHO
0159 9FOS RET
21j53 FND BPDPA7
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GLOBAL
215A GETACK PRCCEDURE

* GETACK: RECEIVE AND INT-.RPRET ACK *
* FROM MCZ. GOCD .CK = "'
* BAD ACK = '7'
*ABORT 9 *

* REG USE: RETURN Z,NC IF GOOD ACK '

* NZNC IF 3AD ACK *
* NZC IF ABORT -

ENTRY
015A D048 CALR mCZCOM ! GET CHR.
015C ,A09 Cp3 RL1,#'0' ! CK FOR ACK
015E 303e
0160 EE04 J NZ,NACK ! NO........
0162 r060 CALR SKIPLN I YES, REC ACK !
2164 8D41 SETFLG I
166 8983 FFSFLG C

2168 9E08 RET

I CK FCR '7' AND '9' NON-ACKNOWLEDGEMENTS
NACK:

016A 0A09 CPB RLI,#'7' I CK FOP. RESEND I
016C 3737
v16F Eye4 JR NZ,ABRT I NC....
0170 D067 CALE SKIPLN
2172 8D43 RES7LG Z
C174 8D89 RFSFLG C
0176 9E08 RET

I CHECK FOP ABCRT IABRT:
0178 OA09 CPB RL1,#'9'
017A 3939
717C E602 JR Z,ENDIT I YES, ABORT...
017E D050 CALF RECMSG I GET ANOTHER CHR '
0180 ESEC JR GETACK . TRY AGAIN .... I

ENDIT:
01P2 D070 CALR SKIPLN
0184 2D43 RESFLG Z
186 8D81 S!TFLG C

0188 9E08 RET
018A END GETACK
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tlEA LINRCT PQccEDu-.EF

*LI 47C T: RECEIVES LINE OF CHAII? FROtV
* *mCZ AFTER RECYIT OF 7/',
* AND STORES IN I:ATBJF, ADDIN~G*
* CCE.1~T EN) AND FILTF?)ING OUT
* CONTRCL CHARACTERS. '<(201!
* (TRUNCATES AFTE1? 80 CHAR)

I WAIT FOR ASCII/
012A D056 CALR RErCMSaf
0'19C 009B CD-p ROB
?19F 272F
1 V. 7 FC '!Z,LINP.CT d MIT

! 3FrIN STOCR'ING CHARACTERS
e192 76F4 L) D ?4, 1NTF (R14)
0194 7000
0190 C?50 11DT RL3,#80 !57"T LINE LFN"I"T7 I

STCR~E CHAR IN INJT3UY
'"OPS

0192 051 CALR RFCMSG IY'ET CTIAR
C19A 2E48 LD3 @1:,R! STORE
019C OA08 CP3 RLO,#CR ICK FOR END
019E oDoD)
71 R FF02 i R zSl~psom ! GO T CHAi..
01A2 D07C CALR- SKPB
01A4 9109 RET

!CONTROL CHAP FILTERED A~ND DEC LINE COUNTER
SKPS OM:

01A6 OA09 CPB F.LO,#'
01A8 2V20
01PA F7F6 JR C.LOPST.
01AC A940 INC R4,#1 I GOOD CHAR!
2 1PE FBOC D3JNZ RL3,LOPSTR ! DEC CCUNT!

1TRUNCATI, TOO MIANY CHAR I
LOPOVR:

01?0 Dq69 C' -LP RFC1MSG
0122 ME?& Cp' RLO,#CR I LOKFOR CH
01?4 oroD
e1B6 FEC J-1 NZ,LCPOV3
01BS 76ED LDA R13,INTBUF(R14)
013A a0'G0
Q013C Tie!) A.DD il3,#8e
01BE 0050

01CO MEe Lr @R13,RLO
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21C2 9TV8 RET
01C-1 END LIMY!

01C4 UNPACK P~.CcErURE

FOMCINITUAJDUNPACK: UNPACKS RECEIVED PACKETS

LOADS IN SPECIFIED IMEMORY
* AREA. ASCII CHAR ARE CON-
* VErTED TO HEX V'.LUFS.

*REG USE: INPUT RH3 = 4BYTE DPTA *

EN TRY
O)1C4 A03C LP3 RL4,RH3 I SAVE COUNTI
ClC6 DFD9 CAL'- CONVAD ICON7 STA"T ADa

01C2 61!2 LD R2,DWN-ADR(Rl14)
01CA 0316
010C BD24 T E ST a2
01CE FE02 JR NZ,NOT FIRST
01flO 6FEl LD fWNADRkR14) ,Rl
P1D2 Q'316

NOT-FIRST:

I CHECT FOR USER ENTERED ADDR FOR LOAD I
01D4 7?0 CP ?11,#%FFFE
31D6 FFFS
oirsB F6ol JR Z,tSE MCZADR

I Db is 1 LD al, lill !USER SPECIFIED

USE MCZADR:
01DC 76F2 LDA R2,INTBUF(Rl4)
21D? 'eeo
M0E A927 INC P.2, #8

CANDS:
VIF2 DEEB C LP li-NHEX ICONV~ERT 2-ASCII CHR
01F4 2?12 LDS @R1,RLO I STORE T1i MEM
Z 1 E- F A910 INC i#
01F8 FC0'4 D!JMZ ?L4,CANDS !CONV AND STCRE A~LL

UPDATE USER SPECIFIYD ADDRESS

1 2C ?F?v,
01EE 7,601 JR Z,NO UPDATE I USE MCZ AD?. I
71FO &11B LD) Rll,Rl UPDATE USER ADR

2 4:4



NO UPD TE:

Z1F2 909 R vT

CIF4 END UNPACK

01F4 TRNH!X PROCEDURE

* TrNHEX: CONVERTS TWO ASCII CFA_ FIM
* IATBUF TO TWO 4-BIT REX #
* AND ADD TO CKSUM. -

* REG USE: INPUT R2 = PTR TO 1ST CHR -
i. RL3= CKSUM ACCJM
* RETURN R2 = UPDATE PT *
* RLB= UPrATED ACCUM *

i i* RLO= HEX 7ALUE
i* AND C IF NON-ASCII *
'* NC IF ALL GOOD '

ENTRY
"lF4 DFF6 CALt ATOHEX ! CONVEaT 1ST CHR
1 F6 9E07 RET C
01F8 08B ADD3 FL3,LO I ADD TO CKSUM I
71FA ?309 SLA F0,#12 ! MOVE TO H NIPBLF
0lFC 000C
0IFE PFFB CAL- ATOHEX I CO 'VERT 2ND CHR I
92p 9E07 RFT C
0202 80eB ADDB RL3,RL0
0204 8408 O13 RL3,RHO ! CO-4BINE NIBBLES I
?206 Sn83 RESFL% C
020E 9E08 RET
020A END TRNHEX

022P ATOHEX PROCEDUBE

* ATOHEX: CCNVERTS ONE ASCII CHAR TO *

* 4-BIT HEX NIBBLE.

* REG USE: INPUT R2 = PTR TO CHR

* ETUFN R2 = PT? + 1 *
* RLO= HEX NIBBLE

ENTRY
720.8 2028 LDB L0,@R2
020C A920 INC R2,#I ! INC ?TR !
020E 34CA LDA IO1,RI2(#CONVERT)
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3212 IF61 CALL @E10
0214 9l8 R T
0216 END ATrvEX

0216 CONVAD PROCEDURE

CONVAD: CONVERTS STARTING ADDRESS -
* CF PACKET DATA TO HTX 4.

r BEG USE: RETURN R. = ADDRESSkBEX)

ENTPY
0216 7AE2 LDA R2,IlTBUFR14)
0218 7
7 ?21A Pl T :HEX
021C A081 LD3 RHI,RLo ' STORE 1ST BYTE
021F D016 C L7 TiNHEX
0220 A089 LDB RLl,RL0 I STORE 2ND BYTE !
0222 9E@8 RET
A224 END CONVAD

0224 CHKPAK PROCEDURE

CHKPAK: CK RECEIVED MCZ PAC CKSUM *
*AGAINST ACCUMULATED REX
* 7ALUE CKSUM AFTER ASCII-TO- *
*HEX CONVERSION.

*REG USE: RETURN RH3 = BYTE COUNT
AND C IF BAD OR

*NON-ASCII.

ENTRY
?224 76!E2 LDO R2,INTBUF(RI4)
0226 0000
022F C303 LDB RH3,#3
'22A DFF9 CALR CHKSUM ! CK 1ST CKSUM
022C 9E07 RZT C ! BAD CK I
0221 eC34 TESTB RH3
0230 9Ee6 RET Z ! NO DATA
0232 93F3 PUSH (aRl5,R3 I SE BYTE COUNT
0234 rFFE CALR CHKSUM I CK 2ND CKSUM I
0236 97F3 POP R3,@R15
0238 9E08 RET
023A END CHKPAK
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23 CHKSTU POCEDU7JE

* CHKSUM: CONVEFTS ALL REC ASCII CHR *

IN PAC TO HEX AND ACCUM N.W
*CKSUM. CCGPARE CKSUMS ANI

* • REPORT DIFFERENCES.

* REG USE: INPUT R2 = PTR TC PAC *
* RH3= # CHR PAIRS -
* RETURN RH3= BYTE COUNT *
* RL3= NEW CKSUM
* RH3= REC CKSUM
* AND C IF BAD OR
i * NON-ASCII EEC

ENTRY
023A 8CB8 CLRB L3 ! RESET CKSUM
023C D025 AB:CALR TRNHZX ! CONVERT PAIRS !
023E P 07 RET C
024e F303 DBJNZ RH3,AB ! CONTINUE..... !

D242 AOS3 "DE RH3,RLO
0244 93F3 PUSH @?U15,R3 I SAVE BYTE CNT !
Z246 DM2A CtL TBNHEX I CON7ERT NEXT TWO
0248 97F3 POP R3,LR15
024A 9E07 RET C
'24C 98AS CPB RLe,RL3 ! COMPARE CM(SUmS
0217 9F6 RFT Z I COD CK... !
0250 Et 1 SET7LG C ! BAD CKSUM !
"252 9Fe8 RET
L25 END CRKSUM
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GLOB AL
3254 LOADFL PROCEDURE

* LOADFL: RECEIVES PACKET FzOM MCZ I" •
-,- FCLLOWING FORMAT: *

<ADR'<CNT><CKS1"<DTA>... <DTA'<CKS2>

• A DR = ST-RT PSR 14 Z800C MEM
, x= CNT = # DATA WORDS

x." CKS1= CKSUM OF <ADR> + <CNT>
{ * <DTA')...,(DTA> = 32 DATA WOFDS :

CKS2= CKSUm OF DATA REX VALUES

* PROCEDURE VERIFIES CKSUMS BEWCRE 2
* STORING DATA IN Z8000 MEM. PACKETS *

ARF ACK FOR WITE: '0' = GCIOD
* '7' = RESEND
* '9' = ABORT *
*I! REC '// FROM MCZ, ECHOS WHAT *

REr NEXT TO CONSOLE AND ABORT. *I
ENTRY

0254 4DF8 CLR DWNADR(RI4) I SET ENTRY ADR BLOCK I
0256 0316
T259 D12D CALR FNAME ' Cr FILENAME
025A 65E4 SET MFLAGS(RI4),#LDMDE ISIGNAL LOAD IN
025C 0310

!PRCGRESS!
025E Dll CALR CMDPPS I SN' CMD TO MCZ !
0260 9E06 RET Z ! Z80 PROG IO LOA.D

PECLOP:
0262 DO6D CALR LINRCT ! GET PACKET !
0264 76E2 LDA R2,INTBUF'R14)
0266 eeeo
0268 2028 LDB RLO,@R2
026A 0A08 CPB RL,#'/" ! CK FOR '//" I
026C 2?2F
026- rE10 JR NZ,CONTIN !NO, CONTINUE...!
0270 76E1 LDA Rl,OUTBUF(R14) IyES,!
0272 0987
0274 2103 LD R3,W%20
0276 0021
e278 ?B21 LDIi @Rl,@R2,R3 !ERROR MSG SETUP I
027A 0310
027C 76E1 LDA RlOUTBUFfR14)
027E 008?'
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028e 5F16 LrCUTPTR(Rl4),Rl !S7T UTPTR

0229 34CA LPA R10,Rl2"#PBUFIC)
'Y28P POP7*I 2P8C 1FAI CALL 0Z0
02ET 9F08 RET

CO 0N4T I N
0290 C-7?5 BIT MFLA;S(R1.l),#FSC ICK FOR APORT
0292 0310
-7294 EE34 Ja 4Z.A3T VIYES, ABORT-. !
0296 D03A CAPLF CFKPAK i CK CKSUtMSI
02 9~ 8 V2 JR 4C,GrLD ! GOOD L OAD!
?291 D 7 0 Ci BPDP-K ! SEND %ION-ACK
2!29C FeE2 JR RECLOP ! TRY AlGAIN !

!CHECK FO? LAST PACKET AND PRINT <ENT nDi>
GDLD:

029F SCP8 CLR3 RL3
02 81-T9 ADD 78,R3 !ACCUM NUMBER BYTES

IOF TRANSFER

02A2 8C34 TFSTB RH3 ICK CCUNT=O
02A4 FE28 JE. VZ,STO. OK, BEGIN STP
02A6 1032 CALR GODPAK SEND GOOD ACK 1
'2 8 54EO LDL RRO,INTBUF(R14)
Ou2AA 02100
02AC 76EDl LDA R13,OUTBUF:R14)
Z24F 0780
02B0 010D ADD R3#O
0232 0OO0C

CHFCK FOE USER SPECIFIED IDDI
02B4 OB09 CP i9,#%AAAA
0236 AAAA
02?8 F61D JR Z,END LOAD " CEHO TO CCNS
02PA OBOB CP R11,#tFFFE I OK FOE LOPD ADP I
022C FFFE
72PE ?6C9 JR Z1l,SkME ADR !USE MCZ ArR

I02CO 6FED LD OUTPTRTRl4),P.13 ISET OUTFU-F &JPR
02C2 0306

k'C 5 LT) A5,ADRSTi1(Rl4) J ET USER ADR
02CF 0314
02CS 76Ck LrA R10,CONV4(R12)
12CA eeoe*
02CC 1FA0 CALL @RIO 1 CONVERPT TO ASCII AND 1

I AND STORE IN CUTUF
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02CF RP01 JR FIN BUF
SAME &DR:

02D lIDDO LDL @R13,RRO

FIN PUF:
02D2 3402 LDAF R2,ENTADR !LOAD ENTRY LABEL!
02D4 000
02r6 76E1 LDA Rl,OUTBUF[R14)
22De 0090
02DA 2100 LD 1:,06
0 2rC 0006
?2DF 'B21 LDIR @RI,@R2,RO
02E0 0110
02E2 76ED LDA R13,OUTBUF(RI4)
'?2F4 Oe80
22F6 010D ADD R13,#%10
02E8 0010
?2Fi 6FF) LT) OUTPTR(R14),R13
02FC 0306
02FE 34CA LDA R1O,RI2j#PRNTBF)

02F2 lFAO CALL @R13 ! PINT MESSAGE !
1"I"D LOAD:

?2F4 9FP8 RET

STOR:
02F6 D071 CALR CCNVAD
V2F8 DODB CPL GODPAK ! SEND ACK
02FA D09C CALR UNPACK I UNPACK AND STORE l
02FC F8B2 JR RECLOP I CONTINUE .... !

PBT:
02FE 3402 LDAR R2,EMSG
0300 000A
23V2 34CA LI'P R10,R12(#SNDMSG)
0304 0000*
0306 1 AO CALL @R10 ! SEND MESSAGE !
0308 DOE5 COLP A3CRTM ! SEND AnORT
Z3eA 9E08 RET

030C END LOADFL

EMSG:
030C 07 BVAL 7
030E 2F41 WVAL 'A'
0310 4247 WVPL '30'
0312 5254 WVAL "RT"
0314 OD BVAL %0D

FNTADR:
0316 454E WVAL "EN"
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1'31F 5452 -dYVAL 'TR
C31A 92' w VA L 'Y
031C 501F W7 AL 'PO'
0531F 494E WVAL 'IN'

3 2 9' 4 2 e # V ' L 'T '

ENDl SUPPORT3A
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APPENDIX E - Support Programs

A. T7XT FILE TRA%'SFTPS

lo tra-sfer test files from the MCZ micrccnirputpr RIO

system, use the following procedures.

1. Bootup SASS monitor program as described in Appendix C.

2. Bootup INTFL "DS system with CP/M disk having ZXFER
program.

3. Connect cable to MDS system TTY Dort and to the SASS
"3" corrector (to replace line printer).

4. Enter 'transparent' moie of SASS monitor operation to
operate withir the MCZ RIC operating system, by the
following action:

TYPE "0 <CRi>"
(displays RIO prompt 'V)

5. Setup to transfer text file by:

TYPF "PRINT <Filename>"
(Note: no <CR))

6. On the MDS system, execute ZEXTER program selecting
text file transfer ('T').

7. Cn SASS (RIO) system, type <CR> to start transfer.

After the entire file has been displayed on SASS

termiral, depress any key on MDS terminal to end transfer.
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AZaV~l/CM T?)ANSFY;F m CDUIE

Z6XF ER:
P RC C ElJtPE MPICAS "vAIJ);
%INCLU~DE 'D)IOMO0D.DCL';

MRPACE
T lUF 3Y ' B
BUFEBYT BY f3
FALS7 BY 'OMB;

DCL
ANSWER. CHAR(1).
FN CRAR(11) VAR,
I FIXET,
WAIT BIT(l).

MUM2UF FIXED',15),
REPLY CE!i"FW.
CMDBUF CHAR(20) VAR,
C CEAR'1),
C?,CNT FIXED(15,
TM4P F IXE ( 15)
ACCUM EXT.
CFi EXT.
CH2 EXT.
PTI FIXEDIt5),
?T2 FIXED)(15),
DFEX FIXED(15),
OrDEV4J MkTl),
kNSR EXT,
FrXVAL ET
C3JXFR ENTRY EXT.
T XT X F. ENTRY EXT;

S POGRAM INTERACTIVE HEADER SECTION

PUT SKIP LIST ('Z8XFER: SASS TO CPM ASCII-HEX TRANSFER PROGRAM').
PUT SKI? LISTk" NOE:)
PUT SKIP LIST(' CIBLE CONNECTIONS BETWiEE! THE');
PUT SKIP LIST(' SYSTEMS VARY AS TO TYPE OF');
PUT SKIP LIST' FILE BEING TPANSFERED');
PUT SKIP(2) LIST(' TYPE <CP> TO CONTINUE..');
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DrTPMI'4E TRASFEE. TYPE *

PUT SKIP(2) LIST('IS FILE A TEXT OR COrE FILE? (T/CV");
W1 I T=TRUF;
DO WHIL? 'WAIT=TRUE);

r4?T LIST(ANSWE);
IF (ANSWER = "T') THEN

CALL TXTXFR;

IF (ANSWER = 'C') THEN
CALL OBJXFR;

ELSE PUT SKIP LIST('INV8LID ENTRY');
END;

.I ENJD Z8X FEa ;
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2. TXTXF"I M(OULE

TXTXFR:

%INCLUDE 'DIOMOD.DCL';*1 t~RELAC ETE B

BUFEYT BY F,,
7ALSE BY '0'3;

DCL
ANSWER CHAR(1) EXT.

FN CHAR(11) VAR EXT.
I FIXED EXT.
W AIT BIT(l) EXT,

-M IXED(15) EXT.
NUMPUF FIXED(15) EXT.
..EPLY CHAi(l) EXT,
CVDBUF CH;R(80) VAR EXT.
C CHAR(l) EXT,
CRCNT FIXED(15) EXT.I TMP FIXED(15) EXT.
ACCUM EXT.
CH1 CHAA(1) EXT.
CH2 CHAR(1) EXT.
?T1 FIXED(15) EXT.
PT2 FIXED(15) r'XT,
DEX FIXED(15) EXT.
,7FXVAL EIT(8) EXT.
CDDEVN BIT 11) EXT.
FECTTY ENTRY EXT;

/* TERMINPTE TRANJSFER AND SAVEK THE FILE *
TEFMINATE:

PROC;
NUMBUF = rIVIflE'MEM,BUFBYT.15);

/* WRITF BUFFEPS TO DISK FILE *

I? MEM=O THE

PUJT SKIP LIST('NO DATA TRANSEERED');
CALL DELETE(MDR(DESTFILE));
CALL 11EBOOTk');

DO I=0 TO !UMBUF-1;
CALL SETDMA(ADDP(MEMORY(MEM)));
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m7M=MZM BUFYT;
IF WRS7Q ADDR:DEsrFILE ) -=O THEN

DO;
PUT SKIP LIST( 'DISK F1J-L. ,

CALL REBOCT );
END;

PUT SKIP LIST(VTRANSFER COMPLETE.');
CALL REBOCT);
END;

TXTXFR: PROCEDURE FOR TRANSFERRING A TZXT
~FILE Fl-rOM SkSS TO CP-M 71A A CABLE ?RO,
' THE SASS 'B• CONNECTOR TO THE INTEL TTY -

~~PORT. CPM WILL INTERCEPT SASS CqT TEXT "
~DISPLAY FROM THE MCZ EDITOR.

'! DCL
1 DESTFILE BASED(DFCB0()),

%INCLUDr 'FCB.DCL';
DCL MFMORY '0:0) BIT(16) 3ASD lmlPTR());

* TFILE: PROC TO DETERMINE NAME OF FILE

TFILE:
PROC;
/* READ FILE NAME */
PUT SKIP LIST(VWHAT IS THE FILENAME?');
GET LIST'FN);

/* PROCESS OPTIONAL DRIVE PREFIX */
I = INDEX(FNV:');
IF I=0 THEN

DFSTFILE.DRIVE=O;
ELSE

DO;
DESTFILE.DRIVE=l;
FN = SUBSTR(FN,I+1);
END;

/* GET FILENAME AND TYPE *1
I = INDEX(FN,'.);
IF I=0 THEN

Do;
/* NO FILE SPECIFIED, USE '.TXT' */
DESTFILE.FNAME = FN;
DFSTFILE.FTYPE = 'TXT';
END;
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LS,
DO;
1PSTFILE.FNAYE = SU3STR(U--N,1,I-1);

* DFSTFILE.FTYPE = SUBS r,(FN,i-1);
END;

END TFIL!;

/* INIT FC8 *
DFSTFILF.FFXT = 0;

DESTFIL?.CREC = 0

/* OBTAIN! FILFVJMF AND CHECK FOR: EXISTING FILE *
CALL TFILF;
IF SEAR AllRDEESTFILE) -1 THEN

DO;
PUT SKIP LIST('DELETE OLD FILE? (Y/WJV);
'ErT LIST:'ANSWER);
IF (ANSWER = 'Y') THEN

CALL DELETE(ADDR(DESTILE))H;
rLS E

CPLL REBOOT();

/* CPEN VEW FIL! *
IF MAKE(An)DR(DESTFILE)) = -1 T?.E.

DO;
PUT SKIP LIST('NO DIRECTORY SPACE');
CALL 7.E3OOT()
END ;

/* CC!!P!JT7 BUFFER SPACE ~
NUMPUF = DIVIDE0'EMSIZ(),BUFBYT,15);
IF NUMBUF=0 THEN

D (;
PUT SKIP LIST(VNO BUFFER SPACE');
CALL 'REBCOTC):
END;

/* MAIN LOOP CHECKING FOR KB ENTRY OR TTY RECEIVE /

MEM=O;
WAIT=TRUE;
no WHILE (l'4'IT=T:uE);

IF ?REAK( = TRUE THEN
CALL TERMINATE;

IF ?ETY=TFUE THEN
DO;
IF MEM < NUMBUY THEN

DO;
MEMORY:,MEM)=RDRDI):
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MP I'FM +~ 1;

F LS E
DO:
PUT SKIP LISV FILTE TOO L'A7GE 4
CALL aBcor, );
END;

END;

~'TXTX- ;
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7TJFnYT 'BY 1293,

'qS!F rHAI'1) FXT,
CTfA.R 11 ) VAR FT.

I PTXFP' EXT.
WAIT PIT(l)' FyT,

r'IXTD'15) FYT.

r Y C." r(1~ ri.
C"flFIJ 't:90) CHAR'1) 7XT,

C17A R1) TXT.

C R ONT IXD' 1 T EXT.
TMP EIXEW15) TXT,
fCCT1M FXT.
tyrXVAT B3IT(S) TXT,
CHI. r FA~l) !XT,

?T1 FIXT-D'1.5) 7MT.
~T FIx~r'AS') E7xT

T) V xxFTF!(l1r) ?XT.
ODD,V'N ?IT(l) EXT,
3-CTTT FNTRY r'XKT,
&mORX 'FMTtY 7 "A.
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2!J7': ?r'OC7!MVTO TIS?3' CO'-,F ' "OM
vrJ'' m(MC',' To 0?m 'TTLES n' USING TU7 -

'"CT ON IY FO ': i. CO',AJNCT I O! IS 1R0t V
INTrl TTY OTT TO SIS CAPLE 'A' c wi
qILL ASSJmv THE7 CILE OF MC7-RIC SYSTFY.

1 VIFILF ';ASFr(7(V)),
MvTNCLUDr 'vC'P.DCL':
DCL

1 LOFILT ?AS7PP'EC71')),

DCL

!* Aq TO ('PM CCOnv FILE TnkSF~' '3T TECT' OI'IX F'OMA T ~
PUT SWIP LIST('CM WIT jASStJM7 TIF MCZ-RIO 7OLE FOR TRANSFER');
PUT STTP LIST(' SYTUP: CCYJNcr CAML TO SASS "'A"' CC-4%CT-' ;

*PUT SKIP LIST(, TOR AND TO INTIL TTY ?OTT.');
PUT SDY LTST( EFMTF9 <CR?** 11'TEI READY..;

OR='

-~ CFILV': PROCFDURF TO0 HETRmINE TH *

r'LEJAtA'g Ci' THEE ' 3JECT FII27S

CFT!LT
PIcc ErPEIR;
,'* ?EF8D F 4~

OUT STI? LIST('WHAT IS TuV FILZNAME?'):

*'0CCF5S OPTTOMJ'L !YrI7F PREFIX *

IF 1=0 TEII

IIFILT.DRIVS
LCv'IL1.PRIVE, 0;

ELS77

HIvILF.!nIVE 1;
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F Nr;

1* N W"'MS A11 FT YprS

F? 'I 0) T N1

LC0FILF7.F,4AA N
HIrILr.F7T~ oo,
OFILr'FTYPF 0

* ECHO: pl~Cr TC FCHC VID LINE PaCK
TO 78007 'mC'ITO1-.

?ROC;
rCL

EXTRA FIr'D(9'I:

1 I'JTT PUFEl DT"

T XT A= 1

/* Gm CmD LINE ?'CM mONTC~r*

DO V7 t ( WPIT=T7UF):
,=7rRDR );

/* VC=0 ?ACK *
IF (C=C7) THEN!

DO WRll," (TXTRA-=NMBR)*:
C=Cml)'UF TXTRA;

14 W AIT=FATLS':

p ~I T=TR TJE
END;
fl" N!;
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11'1"'EC: PrnC '0 qT O'NTE TICT;FONIY.

G FT R -7C:

c:, 'N T=1;
,iIT=TRUFE

/* ClrCY Frn~ RErvTVF '"A' VEPCr CCN OR TTY *
DO VBTLF ('UAM=TTUF);

Iv BRTA.V)=TRUE TTEN

WAIT=FALSE;
ENT;

IF -?CTTYT=T?'? ".V-4

>=RDRD? )
P FC7UF(cCNT)=C;
Tr C=CR mqF'l

F LAG= FALSE;

'Tr /* Dc WHIL~ *

T-ND 17TREC;

* DOLAST: PRCC 'C SYND FINAL AC!:
* TO Z20 AKID SAVE FILES.

DOLAST:
PROC;

*C~rCK <CTSUM'> ?CR DDLTA WIELD *

Tra=cu;

CI= RFcBJF('7);

CH2 = PCIrJF(B);

I? -'TMP=ACCUM) TETEN
DO;
C='7";
O4ALL wRPuM(C);
P Vt' UR;
END;
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V "TA(K '0' C7AR TO 7,0000~

" A 1yp!T U'~ CfQ 'T ~~L)

NUM?1r = VtETtuY,1)

DO ;
'DUt SKIP LIST( ' j rAT TRNSFE');

CALL DFL7,.Tv- ADDR LOrILE;)
CALL 17POCT');

1C 1 0 T,) NUmlUr-l;
C ALL SETnrA ( ADDP f VJBUF PT1) ;
PT1=PT. + !tVFDYT:
IT' lRSEO!Dr'qIFILE)) -0 TH!EN

DO;
?UT SKI'D L-IST('DISKFULL');
CALL D' COT');

NUM49U! :)TITIDF('(T2,TtTUF1T,15-);

PT2=0;

CAL SFD(5DDDD5UOTT2

EENID

RETURN;

Eir rCLAST;

263



STRRF PRCC STORE THE RECFIVF'r
* t~~nrOo'Dn I"' VILE BUEF'EFS.

IF CiCMT=9 THEM
CALL rCLAST;

ELSY ? 1? NT TE

CAL oSrm

SI.t;

* nDASSEM: PP.00 TO DISASSEMBL7 ONE RTCORD4 Air STORE 11 PCPER '3UFFE-?.*

PT2=1*:

/* O0?T 8IN <ADDR)<COUNT> CKSUM *
rC I=cO TO 2;

CH1 = PcU(E)
C112 = PTCPFUFD!FT+1):
fl1X = flr7 + 2;
r U ATOHFX;

/* OITAI4 (CKSUM) *
TMP=k0CUIt';

CH1 = Rr'C3UF(ETX)!
CH2 = FCU().+:
M= flEX + 2:

CALL 4TO"!X;

!* OMPAPE CKSUMS AND REPORT YrROIE*
IF ITMP=ACCUM) T' FN

DO;
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r TL 'i,'.

DISASSP"RIE Z-PYTF PACK~rF '1D ST01-lE'.1 tO 1=1 TO 15;=
C'q2 = RECU?'DET+i):

:X= P7X + 2;

/* STOR? IN PRODER PUF??R
F~I ~crDr~VN=TRUF TRET4

Do;

0 DDTV '=A LSF;

FTL SF o
OT)D3U? f?T2) =HEXVAL;
FFXV AL=fl;
0DDFV4J=TlUE;

,/*' COmPARE CKSUMS Air REPORT TREOIS *

CCuM=q?;
CR1 = RCU'?l
CH2 = FCU(E+)
PAI.L ATCME;
IF 'M?=ACOWM T"FN

Do;

CALL VRPUM(C);
117 ETUP N;0
END;

DO;

CALL WRPUN(C);

R ETU'RN;
EN 1);

END n)8SSIM;
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TNIT !FC!'S

HLO2IL.FEXT

LOFIL!!.CRFC = :

1* OBTATAI 'ILENAME AND C7ECK FOR EXISTING FILES *
IF '5rAF(* DF(HlTFIIEfl%-1l ! S'(DRLFL) -)TE

DO;
PUT STI? LIST ('rELETE, OLD FILES? 'Y/N)');
' LIST( ''Nswrp );

I? (ANSW-TR -= 'T') THTN
iPc;
CLL 'ET!(ADDR(HIFILE)):
CALL DE17TVtADDR LOFILT));

FL S F F

END; CALL RTOOT');

0? rN NEW FILFS */
IFT7 EAfR(IIF)~ MAKV(&fDF2LOFIL-))=-l! THEN

PUT SKIP !.IST('VJO DIRErTOPY SPArE",;
CALL RIE30OT():

* ~ MAIN CODE SSG: LOOK FOR '3; , ECHO
* ALL A C THRU PUN PCRT; SEND '9',*
* SEND '10'. AND !PEGIN STORING-DISASSEV-*

* O'JFCT FILES.*

CDrVN TRT
WAIT =TPUE;

1* WAIT FOR I~; '

no WHILT 'WAIT=TRU?);
* IF SRSAV )=Tll!T THEN

4 CALL DOLAST;

TF !-CTTY = TRUE THEN

C=RDRDR 1;
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C AV3UF 1)3
CMD)BUF 2)=';;

FJD; CALL ECHC;

E 'ID: LS~ T tI~~F

~O wRIL('V~ITTFUl')

R::CDD ANOBJX!RFO SORGWAI=T !

DOII?'dTTU )
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P 7c3LI'
TTI! 'ASM T)OUTITJ7 LIB ?OR Zf-XFSR'

D,'CTAi ATIONJS

?UlLIC PrC TTY ;.IETURS '1' ?C'- IFC "FAR
Pusy;IC .AIOH;!X ;CONVTEFTS TWO AS"CII SYTELS TO 0O4?
PUILIC POST ;TRROR SIGNAL
PUlltJicC CUM ;?CCUMULATOR P?R CKSUM
PUBLIC RTXVAL ;RETURN OF HEX BYTE
Pu'ntIC A\'SR ;MAILBOX FCR PL/I RETUJRN
?Up I C C TT ;FIRST A.SCII CH.r
PUSLI C C7{2 ;SECOND ASCII CHAR

EQUATES

ITPOF.T .1w MITI ;TTY '(RDR/' CMD POrT IDDB
POST rp 1 ;TRRCR ?TAG FOR ZEXFrv FOR BAD CH{
qccum D13 2 ;.ACCUM VALUE FORR CHECK SUMS
RTX7TAL PlP 1 ;.LETURNED HEX BYTE- FROMI 2-ASCII

1n1) ;PASSED CHAR FROM BUFFERS
C72 D? 1 ;SAME

* PvCTTY: 'OUTINE To FM'ILITATF DIRECT
I/O STATUS READ TO TTY PORT.

?.ECTTY: ANI 0 ;CLEAR REG A
11 TPORT ;3EAr TTY cmr PCRT STATUS

ANI 01,1 ;CRECK FOR PECEliF CHARl
JZ FINI ;NO CHAR RECEIVEr
MVI "1 1! ;YES, CHI? RECEIVED

~.Iy!I HO .0 ;LCAD ANSWER
sHLD k'!Sp ;STORE 1*4 MAILBOX
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if"'EF7: PONTITNE TC COMVFT TWC ASCII

TOW Ty C T L COT0yq ;CON VEPT FI9:S T rH 8Y TO NIBBLF
CPI CvH;FIRST BYTT CONVERT FR ROR

'no ICNF ;QUIT
iov 7 1 E ;STOEE PIFST 'IIBBLE

S CH1 ;'3ET S-CONr CHR

CA Ll, C M ;COTA~T E OY CIGH TO IBBLE
OPI 0rH ;CROW IBLE CVP R

MV C.A ;TEMP STORX S7CDNIPL

flOO? A GT IHNI1L

CL~ ;cK IAF TO IG IL

JCC

AK ANI 170FED LOWE NIPLE
A'C D P r ;ADFO ACCJ' UTOR!

ST flAPA ;ADD RN !9XYTE

!ERRq: RTT

CO*BT 05 r* GT!CIC

ENi 3 fq;N H'Ri
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C. CpP~Y! Dr - 7 4M T I S TI '

1. Z81~00 TA"SFTR 'ODULE

Z c00ASMA 2. 0?I110c O'pJ CODE STMT SOUrC? STATEMENT
1 TRANJSFR MODUL-E

tLIST01 tTTY

rONST1 1T
PCRTAD %FFD9
PCR4TACtFr

MvMSTPRT!= %6100
TX? 0

TPN:T1FR BETCP NZ MEMO'zY TO INTEL CP/M
* O?JTCT FILE 0ON DISK.

?NTRY
20' 2101 LT) 71,0?Rcm-SIZ SFT TS.ANS LIMITf

0002 1015
0~4 2 102 P R2 , MEmSTART !SET MEMORY START

70176 6ppe
1 !DDESS I

~00m Sfl38 CL? R3

SMAIM LOOP SENDING BYTES

nO
OOOA 202S LUDB RLO,'aR2 !GET BYTE FRO'" MEM I

4 '?~c '?E8 C iT, 7 shlDc". SEND CHPI! TO CPM!
007F P927 INIC R2.*l ADVANCE ADR 1 BTT

001 p93 IC I INCREMENT COUJNTER
7e012 SB13 (1,1161 ! DONE? ....
1014 P601 JR z.FIr I YES, DONEE
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11 2111 L )p I 7xEc

"IC 1'F 13 JP

17, END TRMS

1101F SNDP ?,4 rCFTUR.jE

SNrCHP: SENT-S SINIM BYTr- TO INT2'"

*2 ,3,lm ATTE?. SThTUS CHlECK.

ENr3A4 .rY R70,POFTAC I G.ET STATUS

'2 AP IT~q 'H.OTXR ! CK IF TRANISMT ;DY
002- '6FC JR Z.SNDCHi
0026 3A96 OUTC!30TADTITJ ! S ND BYTE

?02A 9FO pn
002C 2-1D SNPICER

0 errors
Assemibly cormplete
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