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INTRODUCTION 

The Signetics IC marketing group of Mullard has intro-
duced a range of design aids to assist the user of the 
2650 microprocessor unit, and the range is continually 
being developed and extended. The 'Prometheus' resident 
assembler (order number 2650PC1600SC) is a further 
stage in this development, and offers simplified program 
assembly facilities to the system designer. 

The Prometheus system consists of a printed-wiring 
board on which 11 PROMs containing the Prometheus 
assembler program are mounted, together with 16 RAM 
ICs for use as storage during program assembly. The 
assembler has been designed for use with paper tape, and 
so input and output are transmitted via a teletype, 
although a fast paper-tape reader may be used to 
advantage if one is available. To assist the user who 
wishes to use a fast reader, an extra socket has been 
included on the Prometheus board for a PROM contain-
ing a tape-reader control program. 

A schematic diagram of the Prometheus board is 
shown in Fig.1, and a photograph of the board itself in 
Fig.2. 

The Prometheus program is an assembler which 
accepts a program written in 2650 Assembly Language 
as input, and produces a tape containing a hexadecimal 
translation of the program. This hexadecimal tape has a 
format suitable for input to the PC1001 or ABC1500 
prototyping boards (see Ref.1), via the PIPBUG control 
program (Ref.2) which is included on both these boards. 
The assembler is a three-pass type; that is the entire 
assembly language program is scanned three times by the  

assembler. On the first pass all the symbols defined by 
the user (up to a maximum of 365) are assigned values 
and stored in the RAMs on the Prometheus board, and 
simple errors such as invalid symbols detected. During 
the second pass the internal logic of the program is 
checked and any further errors detected, the line-by-line 
assembly is performed, and a full listing of the program, 
including any error messages, is printed out. On the third 
pass the hexadecimal tape is punched, and a correspond-
ing hexadecimal listing produced for reference. 

The Prometheus assembler program introduces several 
new features, the most important being four new error 
messages, 20 predefined symbols, and a new assembler 
directive LIBR (see later section). This directive enables 
the user to assemble several tapes onto one hexadecimal 
tape as part of the same program; this facilitates the 
creation of subroutine 'libraries'. The assembler also 
makes patching of a program in RAM easier by assembl-
ing three NOP (no operation) bytes for a line containing 
an error, so that these bytes may be altered without 
changing the memory locations of the rest of the bytes 
of the program. 

This manual gives details of the procedure required to 
produce a correctly assembled hexadecimal object tape 
using Prometheus, and includes sections on the installa-
tion of the Prometheus board, the writing of a program 
in 2650 Assembly Language, the production of a source 
tape containing the assembly language program, and 
step-by-step instructions for the actual assembly process. 
An appendix gives details of a paper-tape editor program 
available for use with Prometheus 

Fig.2 — The Prometheus printed-wiring board 
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Function Prometheus PC1001 or ABC1500 

Component side 

GND Pin 1 connected to pin 1 

GND 2 2 

DBUSO 4 4 

DBUS1 5 5 

DBUS2 6 6 

DBUS3 7 7 

DBUS4 8 8 

DBUSS 9 9 

DBUS6 10 10 

DBUS7 11 11 

R/W 17 17 

WRP 18 18 

OPREQ 20 20 

M/IO 21 21 

ABUS11 33 33 

ABUS13 34 34 

ABUS12 35 35 

ABUS14 36 36 

ABUS9 37 37 

ABUS10 38 38 

ABUS8 39 39 

ABUS7 40 40 

ABUS6 41 41 

ABUS5 42 42 

ABUS3 43 43 

ABUSO 44 44 

ABUS1 45 45 

ABUS4 46 46 

ABUS2 47 47 

+5V 50 50 

Reverse side 

GND A A 

GND B B 

+5V f T 

TABLE 1 

Pin Connections 

8 



Feedthrough Break track 
here 

Connect 
wire link 

To pin h 
	

To pin g 
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INSTALLATION OF PROMETHEUS 

Before the Prometheus assembler can be used, the 
Prometheus board must be interconnected with a proto-
typing board (PC1001 or ABC1500, see Ref.l) and with 
suitable input, output, and control devices. This section 
describes the modifications to the system hardware 
required for correct operation of the assembler. 

One method of interconnecting Prometheus with the 
PC1001 or ABC1500 is by use of the DS2000 base (see 
Ref.3). This is used as a mounting for the prototyping 
board, and the Prometheus board fits into the memory 
extension socket of the base. Once this is done, 
Prometheus is correctly interconnected with the proto-
typing board; connection to the input and output devices 
described below is simplified by the provision of various 
sockets on the base which bring out signals from the 
prototyping board to more accessible positions. However, 
the DS2000 is not essential, and once Prometheus has 
been connected with the PC1001 or ABC1500 as shown 
in Table 1, the various input and output functions 
described in this section may be implemented with 
reference to Ref.l, which gives the pin positions of the 
signals available from the prototyping boards. 

The DS2000 includes a suitable power supply for 
both the prototyping board and the Prometheus board; 
if this base is not available, a power supply of 4A at 5V 
is required. 

Two types of input device are required to use 
Prometheus, one to read the assembly language source 
tape and one to control the assembly process. The 
teletype tape reader or a fast paper-tape reader may be 
used for the first purpose, and the teletype keyboard is 
used for the second. The output devices are the teletype 
punch for the hexadecimal object tape and the teletype 
printer for the program listing. 

If the teletype tape reader is to be used to read the 
source tape, it must be possible to advance the reader 
one step at a time so that Prometheus reads the source 
tape character-by-character. This is achieved by using a 
buffered relay to control the single-step facility of the 
teletype, driven by a bit set in an output register by the 
Prometheus program. If a fast tape reader is to be used 
an additional software package is required, the details of 
which depend on the type of reader. An empty socket is 
provided on the Prometheus board for a PROM contain-
ing the tape-reader control routine. 

The details of the connection of Prometheus to the 
various input and output devices described above depend 
on the particular prototyping board used, and these are 
considered separately below. 

USING THE PC1001 
The PC1001 has one serial input/output port and two 
parallel non-extended input/output ports; the connec-
tion of these to external devices is described in the 
following sections. 

Connection to source tape input devices 
Teletype tape reader 
As mentioned above, the tape reader must be advanced 
one character at a time, and the Prometheus program 
sets bits in the output register of non-extended output 
port C (OPC) to control the advance of the reader. The 
PIPBUG program (Ref.2) and Prometheus use OPC bit 7 
for this purpose; for reader control by Prometheus only, 
OPC bit 6 is used. A buffer circuit and relay driver are 
required, the details of which depend on the relay to be 
used. However, a suitable buffer and driver are provided 
on the PC1001 for OPC7, and these may be used. If 
reader control by OPC6 is required, the following 
modification is suggested. Cut the printed track (on the 
non-component side of the board) between IC39  pin 8 
and the feedthrough to IC34  pin 2, which is just above 
and between IC39  and IC40 ; the link between IC39  pin 8 
and edge contact h should not be broken. A wire jumper 
from the feedthrough to IC39  pin 11 should then be 
connected (see Fig.3); the tape reader control relay may 

Fig.3 — Modifications to the PC1001 for use with Prometheus; 
the non-component sides of IC39 (right) and 

IC40 (left) are shown 

then be driven from edge contact W. The driver IC34  will 
drive a suppressed 5V relay directly. If a higher voltage 
relay is selected, a separate buffer circuit must be fitted. 

These modifications do not affect the operation of 
the PC1001 except when it is used with Prometheus. 

Note: Those teletypes without a reader control facility 
may be modified in principle, by using the relay contacts 
to operate the 'reader-trip magnet'. 

Fast tape reader 
An additional PROM containing a reader control routine 
is required for this device, the details of which depend 

9 



TTY 
serial IN-I- 

Pin P 

0 Pin R — not 
connected 

15V 92,/ ,  

8200 

ABC1500 
Or 

Ipciooi I 

TTY 
serial IN- 

on the particular reader. This PROM must be blown 
INVERTED, as the PROMs containing the Prometheus 
program are, and the routine must start at memory 
location 200016 . In this case no relay or buffer circuit is 
required. A possible example would be to use OPCO to 
control the tape drive, non-extended input port D (IPD) 
bits 0 to 6 to read in bits 0 to 6 of the character, and 
IPD7 to read the sprocket. 

Connection to serial input/output devices 

20mA current loop interface 
The 20mA current loop receiver on the PC1001 (pins P 
and R) has a high impedance, and external resistors and 
a diode must be added as shown in Fig.4. This ensures a 
20mA current path, and the additional circuitry may be 
mounted on the edge connector or mounting base of the 
PC1001. The 20mA drive is taken from pins S and T. 

Fig.4 — Added circuitry to ensure a 20mA current path for the 

teletype receiver on the PC1001 or ABC1500 

RS232 or V24 interface 
If an RS232 or V24 terminal is used, this is simply 
connected to pins U, V, and Y of the PC1001 and the 
appropriate wire jumpers selected; this is described in 
Ref.4. 

USING THE ABC1500 
The ABC1500 (see Ref.5) has one serial input/output 
port and two parallel non-extended ports, each of which 
may be connected as an input or output port. The 
connection of these is described in the following sections. 

Connection to source tape input devices 

Teletype tape reader 
As for the PC1001, a buffered relay and driver are 
required to advance the tape reader one step at a time. 
However, no driver or buffer is provided on the ABC1500 
board, and must be added externally. A suitable driver is 
the Signetics N7406, which can sink up to 40mA, and 
this driver should be connected between pins h and W 
(for OPC7) or g and W (for OPC6). Port C must be con-
nected as an output port by earthing the RBAC signal; a 
wire jumper is provided on the ABC1500 for this purpose 
(see Ref.5). The N7406 driver will drive a suppressed 
relay of up to 30V, and the relay coil should be returned 
to a suitable positive supply voltage. 

Fast tape reader 
The procedure described for the PC1001 should be 
followed for the use of this device; if the example given 
in the section on the fast tape reader is used, port D must 
be connected as an input port as well as port C being 
connected as an output port as described above. Port D 
is used in this way by earthing the RBAD and WBAD 
signals, using the wire jumpers provided (see Ref.5). 

Connection to serial input/output devices 

201nA current loop interface 
The circuit shown in Fig.4 should also be used for the 
ABC1500 20mA receiver to ensure a 20mA current path, 
as for the PC1001. 

RS232 or V24 interface 
As for the PC1001, pins U, V, and Y are used to connect 
the ABC1500 with an RS232 or V24 type terminal, and 
the appropriate wire jumpers selected (see Ref.5). 

10 
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2650 ASSEMBLY LANGUAGE 

This section describes the symbolic language in which a 
program must be written before assembly by Prometheus. 

Before beginning to write a program in the 2650 
assembly language, it is necessary to understand the way 
in which the memory of the microprocessor is organised 
and how it may be accessed; and also to understand the 
facilities available to help the programmer. This section 
gives brief details of these topics, and further information 
is available in Ref.6. 

MEMORY ORGANISATION 
The 2650 microprocessor has a maximum memory 
addressing capacity of 32 76810  locations, as this is the 
number of possible combinations of 15 bits which may 
be fed to the 15-bit address bus of the processor. 
However, most processor instructions requiring direct 
access to memory have 13 bits available for the memory 
address (to allow indexing), giving only 819210  possible 
locations. In order that the full addressing capability of 
the processor could be used, a paging system was imple-
mented. In this system the 13 bits specified by a direct 
memory access instruction correspond to pins ADRO to 
ADR12 on the 2650, and pins ADR13 and ADR14 
correspond to two bits specifying a page of memory. In 
this way: 

00 — Page 0, Locations 010  to 819110 , 

01 — Page 1, Locations 819210  to 1638310 , 

10 — Page 2, Locations 1638410  to 2457510 , 

11 — Page 3, Locations 2457610  to 3276710. 

For example, the address (on pins ADRO to ADR14) 
010000001101101 refers to location 10910  in page 1. 

These page bits may not be set directly by any pro-
cessor instruction, but are set when certain instructions 
which specify 15-bit addresses are executed (see Instruc-
tion Set). Once the page bits are set, they are fixed at 
that value until another instruction including a 15-bit 
address specification is executed; for this reason instruc-
tion specifying 13-bit addresses may only address a 
location within the page specified by the page bits at the 
time the instruction is executed. However, it is possible 
for an instruction to access locations across page 
boundaries by using indirect addressing, a method 
described in a later section. 

It should be noted that the RESET signal or any 
interrupt from an external device clears the page bits to 
zero. 

INTERNAL REGISTERS 
The 2650 contains various internal registers which the 
processor uses during the execution of any instruction 
(see Ref.6). When writing a program it is not necessary 
to take all of these registers into consideration, as the  

only registers which may be directly affected by program 
instructions are the seven general-purpose registers and 
the Program Status Word, or PSW. These are described 
below; their use may be fully understood by familiarity 
with the 2650 Instruction Set. 

GENERAL-PURPOSE REGISTERS 
The seven 8-bit general-purpose registers are arranged in 
two banks of three, with one register, called Register 
Zero, outside these banks. The Register Select bit in the 
PSW (see later) selects one bank which is then available 
for use by the programmer; Register Zero is always 
available. The registers are used for intermediate storage 
of operands required for processor instructions, for the 
storage of operation results, and for the input and output 
of data. 

PROGRAM STATUS WORD 
The PSW is a 16-bit register which contains status and 
control information. It is divided into two 8-bit bytes 
called the Program Status Upper (PSU) and Program 
Status Lower (PSL). The bits in the PSW are affected by 
various processor instructions, and the significance of 
each bit is described below: the location of each bit in 
the PSW is shown in Figs.5 and 6, and details of the bits 
affected by an instruction are given under the description 
of the instruction in the Instruction Set section. 

7 6 5 4 3 2 1 0 

S F II Not 
used usNoed 

t SP2 SP1 SPO 

PSU 
	

927'5 

Fig.5 — Bit locations in the Program Status Upper (PSU) 

7 6 5 4 3 2 1 0 

CC1 CCO IDC RS WC OVF COM CAR 

PSL 

Fig.6 — Bit locations in the Program Status Lower (PSL) 

PSU 

S — Sense 
The Sense bit reflects the logic state of pin 1 of the 2650, 
and is not affected by any program instruction. 

F — Flag 
The Flag bit is a simple latch which drives the Flag 
output (pin 40) of the 2650. 

II — Interrupt Inhibit 
When the Interrupt Inhibit bit is a logic '1', the processor 
will ignore any' interrupts from external devices (see 
Ref.6); when it is '0' and an interrupt occurs, this bit is 

12 



changed to a '1' by the interrupt acceptance mechanism 
to avoid conflict between interrupts. 

SP - Stack Pointer 
The three Stack Pointer bits are used to specify locations 
in the Return Address Stack (see Ref.6), and to designate 
the stack level which contains the present return address. 
They act as a binary counter which is incremented 
by branches to subroutines or by interrupts, and 
decremented by returns from subroutines (see Instruction 
Set); it is not normally desirable for the programmer to 
change these bits directly. 

PSL 

CC- Condition Code 
The Condition Code bits are set by the processor when-
ever a general-purpose register (see earlier section) is 
loaded or modified by the execution of a program 
instruction. In addition, the bits are set to represent the 
relative value of two bytes when they are compared. The 
CC settings produced by each instruction are given in the 
Instruction Set section. The CC bits are never set to `11' 
by normal processor operations. 

IDC - Interdigit Carry 
It is sometimes essential to know whether there was a 
carry from bit 3 to bit 4 of a byte during a BCD 
arithmetic operation. The Interdigit Carry bit contains 
the carry or borrow out of bit 3 after any add or subtract 
instruction. In addition, the IDC bit is set when the 
contents of a register are rotated and the WC bit (see 
later) is a '1'; in this case the IDC bit reflects the same 
information as bit 5 of the rotated register. 

RS - Register Select 
As described earlier, two banks of general-purpose 
registers are available besides Register Zero. The Register 
Select bit selects one of the two banks, and indicates the 
bank currently in use. When RS is '0' the three registers 
in bank 0 are available, and when RS is '1' those in bank 
1 are available. 

WC - With/Without Carry 
The With/Without Carry bit controls the execution of 
add, subtract, and rotate instructions. If WC is set to '1', 
the value of the Carry bit (CAR, see later) is taken into 
account when an add or subtract instruction is executed. 
In this way add with carry and subtract with borrow are 
possible. If WC is '0', the value of CAR is ignored. When 
WC is '1' and the contents of a register are rotated, the 
CAR bit is combined with the register to perform a 9-bit 
rotate (detailed in Instruction Set); the OVF bit (see 
below) is set if bit 7 of the rotated register changes its 
value from '0' to '1', and the IDC bit is set as described  

earlier. If WC is '0', a rotate instruction affects only the 
eight bits in the register being rotated. 

OVF- Overflow 
The Overflow bit is set to '1' by add or subtract opera- 
tions, in the following situations: 

Add operation 
the two arguments of the instruction have the same 
sign and the result has the opposite sign; 

Subtract operation 
the two arguments of the instruction have opposite 
signs and the result has the same sign as the number 
being subtracted (the subtrahend). 

The OVF bit may also be changed by rotate instructions, 
as described in the section on the WC bit. 

COM - Compare 
The Compare bit determines the type of comparison that 
is performed when a compare instruction (see Instruction 
Set) is executed. If COM is '1', the comparison is logical 
and the bytes compared are treated as 8-bit positive 
binary numbers; if COM is '0', the comparison is arith-
metic and the bytes are treated as 8-bit two's complement 
numbers. 

CAR - Carry 
The Carry bit is set by the execution of an add or 
subtract instruction resulting in a carry or borrow out of 
the high-order bit. CAR is set to '1' by an add instruction 
generating a carry, or by a subtract instruction not 
generating a borrow; conversely, CAR is set to '0' by an 
add instruction not generating a carry, or by a subtract 
instruction generating a borrow. 

PROGRAM STATEMENTS 
A program written in 2650 Assembly Language consists 
of a sequence of program statements, each containing an 
instruction either to the processor or to the assembler, 
and any extra information required to execute the 
instruction. Each statement is made up of characters, 
and these characters must be recognisable by the 
Prometheus program. The assembler recognises all the 
printing characters on the teletype keyboard except the 
following: 

	

\ back slash 	[ left square parenthesis 

	

up arrow 	] right square parenthesis 

Note: The 4- character may be used, but only for error 
correction while punching the source tape (see later); it 
may not be used as part of a program statement. 

13 



Prometheus also recognises the following non-printing 

characters: 

SPACE 

RETURN 
	

carriage return 

LINE FEED 
	

advance listing oneline 

CONTROL + X hold down control key and type X. 

The use of these characters is described in the section on 
the production of a source tape. 

Statement format 
Every statement in a 2650 Assembly Language program 
has a particular format, and consists of up to 72 valid 
characters divided into four sections, or fields. These 

fields, shown in Fig.7, must be separated by at least one 
space, and contain no embedded spaces, but apart from 
these there are no restrictions on the layout of a 
statement. 

LABEL OPERATION ARGUMENT COMMENT 
FIELD 
	

FIELD 
	

FIELD 
	

FIELD 

 

927/7 

Fig.7 — Program statement fields 

The fields each have a specific purpose, and each field 
is described separately below. 

Label field 
The label field optionally contains a symbolic name, to 
which the assembler assigns either the value of the 
address in memory of the first byte of the operation field, 
or a numerical value defined by the programmer by use 
of the EQU assembler directive (see Assembler Directives). 
In this way the symbolic name, or label, represents a 
particular value, and whenever the assembler recognises 
this symbol in a program it replaces the label by the 
appropriate value. 

A valid label must: 
1) be made up of alphanumeric characters (A to Z, 

0 to 9): a maximum of four characters is permitted; 
2) begin in logical column 1, that is, it must not be 

preceded by spaces in a statement; 
3) start with an alphabetic character; 
4) contain no embedded spaces, as these would be 

taken by the assembler to be field terminators. 

Examples: NUM I , BUFF, PJ01 are valid labels; 
1NUM (begins with numeric), BUFFER (over 
4 characters), and PJ 1 (embedded space) are 
invalid labels. 

The use of labels enables the programmer to identify 
the location in memory of a particular instruction  

without knowing the actual address; this is useful if the 
order of statements in a program are changed, as the 
assembler automatically assigns the label to the new 

physical address of the labelled statement. 

Operation field and Argument field 
The operation field and argument field contain the actual 
instruction to the processor or the assembler, and include 
all the information necessary for its execution. The 
operation field contains a mnemonic code representing a 
2650 processor operation or an assembler directive; in 
addition, this field may specify a general-purpose register 
or a Condition Code setting in the PSW. The argument 
field contains further necessary information, which may 
be a general-purpose register, an address in memory, a 
logic mask (that is a sequence of 'Ps and Vs), or a 
numerical constant. 

Comment field 
The comment field contains any valid characters in any 
combination, and is merely reproduced by the assembler 
on the listing. It has no effect on the processor, and is 
used to explain the purpose of the particular statement 
to which it refers. 

An entire statement may be taken as comment if 
desired; an asterisk (*) typed in logical column 1 means 
that the entire line following the asterisk is taken as the 
comment field. 

PROCESSOR INSTRUCTIONS 

Before considering the Instruction Set, it is important to 
understand the various possible formats for processor 
instructions; these are considered below. 

Addressing modes 

Register addressing 
All instructions using register addressing are one byte in 
length, six bits specifying the particular processor 
instruction and two bits specifying a general-purpose 
register; this format is shown in Fig.8. As only two bits 
are available for the register designation, only four 
registers may be specified. These are: 

Bit 1 

0 

Bit 0 

0 

Specified Register 

Register Zero 
0 1 Register One of currently 
1 0 Register Two selected 
1 1 Register Three bank 

Some register addressing instructions, such as a 
register rotation, require only one operand, and in these 
cases any general-purpose register in the current bank, or 
Register Zero, may be specified. 
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927/8 
Mnemonic 

code 	Register 

	 \  

7 6 5 4 3 2 1 0 

Fig.8 — Format for register addressing instructions 

For instructions requiring two operands, such as the 
addition of two registers, one operand is always contained 
in Register Zero and the other is contained in a register 
of the currently selected bank. 

The form in which register addressing instructions are 
written in a program depends on the number of operands 
used by the instruction. If there is only one operand 
both the mnemonic and the register specification are 
written in the operation field, separated by a comma. If 
there are two operands the mnemonic appears in the 
operation field and the register specification in the 
argument field, separated by at least one space. This is 
shown for each register addressing instruction in the 
detailed Instruction Set section. 

Immediate addressing 
All immediate addressing instructions are two bytes in 
length, and have the format shown in Fig.9. Byte 0 
contains the mnemonic code and a register specification, 
and byte 1 contains data for use during the execution of 

Mnemonic 	 Two's complement binory 
code 	Register number or 8-bit logic mask 

	 \ 	\ 	/ 	  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Byte 0 
	

Byte 1 	9219 

Fig.9 — Format for immediate addressing instructions 

the instruction. This data may he an 8-bit two's comple-
ment binary number or an 8-bit logic mask, depending 
on the particular instruction to be executed. Any register 
may be designated in the first byte. As before, the way 
immediate addressing instructions are written in a 
program is given in the detailed Instruction Set section. 

Mnemonic 
code 	Register 	I Relative Displacement 

1 	f-- 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Byte 0 
	

Byte 1 92 7 / 1 0 

Fig.10 — Format for relative addressing instructions 

Relative addressing 

Relative addressing instructions are two bytes in length, 
and specify particular memory locations. The format is 
shown in Fig.10; byte 0 contains a mnemonic code and a 
register designation, and byte 1 contains a 7-bit two's 
complement binary number (bits 0 to 6, byte I) which 
can range from —64 to +63. The arguments of a relative 
addressing instruction are the contents of the designated 
register and the contents of a memory location, the 
address of which is calculated by adding the 7-bit number 
in byte 1 to the address of the byte immediately follow-
ing byte I. 

Bit 7, byte 1, is an indirect addressing indicator; if 
this is set to a '1' the processor implements an indirect 
addressing cycle (see later). 

Two branch instructions (see ZBSR, ZBRR in 
Instruction Set) allow addressing relative to page 0, byte 
0 of memory. In these cases, values up to +63 reference 

the first 63 bytes of page 0, and values down to — 64 
reference the last 64 bytes of page 0. 

Absolute addressing for branch instructions 

Absolute addressing instructions are all three bytes in 
length, and are memory reference instructions; the 
format is shown in Fig.11. Byte 0 contains the 6-bit 
mnemonic code and two bits specifying either a general-
purpose register or a Condition Code setting, specifying 
the quantity to be tested for the branch condition. The 
individual instruction descriptions should be consulted 
for further information. 

Bit 7, byte 1, is again an indirect addressing indicator 
(see later); the remainder of byte 1 and all byte 2 are 
used for a 15-bit memory address. Bits 5 and 6 of byte 1 
are used to set the page bits, and so enable the program 
to branch to locations outside the current page. This was 
described in the section on memory organisation of the 
2650. 

 

Register 
Or 

Mnemonic condition 
code 	code mask I High order address 

   

Low order address 

 

           

           

           

           

           

           

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 
	

7 6 5 4 3 2 1 0 
Byte 0 
	

Byte 1 
	

Byte 2 	927/11 

Fig.11 — Format for absolute addressing branch instructions 
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Index or 
Mnemonic argument Index 

code 	register 	I control 
1  1  

High 
order 

address Low order address 

Absolute addressing for non-branch instructions 
This form of absolute addressing adds a new facility, 
called indexed addressing. As for branch instructions, 
this format uses three bytes, and is shown in Fig.12. 

Byte 0 contains a mnemonic code and a register specifi-
cation as before; bit 7, byte 1, is an indirect addressing 
indicator (see later); bits 6 and 5, byte 1, are index 
control bits; and the remaining 13 bits contain a memory 
address. It will be seen that this format is the same as the 
branch instructions using absolute addressing except that  

Indirect addressing 
The indirect addressing mode may be specified in instruc-
tions using absolute or relative addressing, and is a means 
of addressing across page boundaries. If bit 7, byte 1, of 

absolute or relative addressing instructions (see Figs.10, 
11, and 12) is set to a '1', the address of the argument is 
found in the byte indicated by the absolute or relative 
address section of the instruction, and its successor. In 
this way, the 13-bit address contained in an absolute 
addressing instruction may be used to identify a 15-bit 

7 6 5 1. 3 2 1 0 

Byte 0 

7 6 5 4 3 2 1 0 

Byte 1 

7 6 5 4 3 2 1 0 

Byte 2 	92,2 

Fig.12 — Format for absolute addressing non-branch instructions 

the page bits have been replaced by the index control 
bits, the use of which is explained below; therefore only 
addresses within the current page of memory may be 
accessed directly. 

The index control bits (bits 6 and 5, byte 1) allow the 
programmer to address a memory location which depends 
on the contents of a register. Their significance is shown 
in the following table. 

Bit 6 Bit 5 Meaning 

0 0 Non-indexed address 
0 1 Indexed with auto-increment 
1 0 Indexed with auto-decrement 
1 1 Indexed only 

When the index control bits are both zero, there is no 
indexing, and the arguments of the instruction are the 
register specified in bits 1 and 0, byte 0, and the contents 
of the location pointed to by the 13-bit address in bits 4 
to 0, byte 1, and bits 7 to 0, byte 2. When the control 
bits are both one, bits 1 and 0, byte 0, designate an 
index register, and the operand register becomes Register 
Zero. The address of the argument is calculated by adding 
the contents of the index register (treated as an 8-bit 
absolute integer) to the 13-bit address in the instruction. 

Setting the index control bits to '0' and '1' or '1' and 
`0' means that auto-increment or auto-decrement is 
specified; in these cases a binary '1' is either added to 
(auto-increment) or subtracted from (auto-decrement) 
the index register before its contents are added to the 
13-bit address.  

address, enabling an absolute addressing instruction to 
specify any location in any page of memory. 

If indexing is used as well as indirection, the value of 
the index register is added to the final 15-bit address, 
and not to the 13-bit address contained in the instruc-
tion; this is called post-indexing. 

2650 instruction set 
This section gives a detailed description of each 2650 
processor instruction. For each instruction, its full name 
and the type of addressing is given, together with the 
binary code and a 'mnemonic' section showing how 
the instruction is actually written in a program. The 
instructions are arranged in alphabetical order of 
mnemonic. 

In this section, the following symbols are used: 
1) r 	general-purpose register (including Register 

Zero), 
2) a 	13-bit address specification or relative address 

displacement, 
3) v 	binary number or logic mask, 
4) * 	indirect address indicator, 
5) ,X indexed addressing indicator; index register 

specification. 
The indirect and indexed addressing indicators are 

shown in brackets in the instructions, as they are optional. 
If one of the indicators is used, the brackets are omitted. 
For example, the first instruction, ADD ABSOLUTE, 
would be written ADDA,r 	*a,X if indirect addressing 
and indexed addressing were both specified; X represents 
the index register. 

16 



ADD ABSOLUTE 

a low order 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 o 

Mnemonic 	— ADDA,r (*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction causes the contents of 
register r and the contents of the byte of memory 
pointed to by the 13-bit address to be added together in 
a full binary adder. The 8-bit sum replaces the contents 
of register r. 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register and the destination of the operation 
becomes Register Zero. 

Note: Add with Carry is possible. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r 	CC1 
	

CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

ADD IMMEDIATE 

0 0 0 	 a high order 

0 0 0 0 

7 6 5 4 3 2 1 0 

V 

7 6 5 4 3 2 1 0 

Mnemonic 	— ADDI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction causes the contents of 
register r and the contents of the second byte of the 
instruction to be added together in a full binary adder. 
The 8-bit sum replaces the contents of register r. 

Note: Add with Carry is possible. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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ADD RELATIVE 

. 
a 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 o 

Mnemonic 	— ADDR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes the contents of 
register r and the contents of the byte of memory 
pointed to by the effective address to be added together 
in a full binary adder. The 8-bit sum replaces the 
contents of register r. 

Note: Add with Carry is possible. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r 	CC I 
	

CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

ADD TO REGISTER ZERO 

0 0 0 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— ADDZ r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r and the contents of Register Zero to 
be added together in a full binary adder. The 8-bit sum 
of the addition replaces the contents of Register Zero. 
The contents of register r remain unchanged. 

Note: Add with Carry is possible. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register Zero CC 1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 

18 
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AND ABSOLUTE 

111111 

a low order 
111111 

7 6 5 4. 3 2 1 0 	7 6 5 4. 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— ANDA,r (*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction causes the contents of 
register r to be logically ANDed with the contents of 
memory byte pointed to by the 13-bit address. The 
result of the operation replaces the contents of register r. 

The AND operation treats each bit of the argument 
bytes as in the truth table below. 

Bit (0 to 7) Bit (0 to 7) AND result 

o 0 0 

o 1 0 

1 0 0 

1 1 1 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register and the destination of the operation 
implicitly becomes Register Zero. 

Program Status Bits affected — CC 

Condition Code setting 	Register r CCI CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 

0 1 0 0 i i 
	

1 
	

IC a high order 
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AND IMMEDIATE 

11111 

11111  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— ANDI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be logically ANDed with the 
contents of the second byte of this instruction. The 
result of this operation replaces the contents of register r. 

The AND operation treats each bit of the argument 
bytes as in the truth table shown for the ANDA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CC1 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

AND RELATIVE 

  

   

0 0 0 0 
IT 

a 
11  

    

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— ANDR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be logically ANDed with the 
contents of the memory byte pointed to by the effective 
address. The result of this operation replaces the contents 
of register r. 

The AND operation treats each bit of the argument 
bytes as in the truth table shown for the ANDA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register r CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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AND WITH REGISTER ZERO 

0  H  0 (+)k)  

7 6 5 4 3 2 1 0 

Mnemonic 	— ANDZ r where r 0 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be logically ANDed with the 
contents of Register Zero. The result of the operation 
replaces the contents of Register Zero. The contents of 
register r remain unchanged. 

The AND operation treats each bit of the argument 
bytes as in the truth table shown for the ANDA 
instruction. 

Note: Register r may not be specified as zero. This 
operation code, '01000000', is reserved for HALT, and 
Prometheus will indicate a syntax error if this is used. 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero 	CC1 	CCO 

Positive 

Zero 

Negative 

BRANCH ON CONDITION FALSE, ABSOLUTE 

111111 

a low order 

7 6 5 4 3 2 1 0 
	

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— BCFA,v (*) a where v 0 316  

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte instruction causes the processor to 
fetch the next instruction to be executed from the 
memory location pointed to by the 13-bit address only 
if the 2-bit v field does not match the 2-bit Condition 
Code field (CC) in the Program Status Word. If there is 
no match, the contents of the Instruction Address 
Register are replaced by the effective address. 

If the v field and CC field match, the next instruction 
is fetched from the location following the third byte of 
this instruction. 

Note: The v field may not be set to 316  as this bit 
combination is used for the BXA operation code. If this 
is attempted, Prometheus will indicate a syntax error and 
assemble an unconditional BCTA instruction. 

Program Status Bits affected — none 

0 
	

a high order 
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BRANCH ON CONDITION FALSE, RELATIVE 

0 0 0 a 

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BCFR,v (*) a where v *316  

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte branch instruction causes the processor 
to fetch the next instruction to be executed from the 
memory location pointed to by the effective address only 
if the 2-bit v field does not match the 2-bit Condition 
Code field (CC) in the Program Status Word. If there is 
no match, the contents of the Instruction Address 
Register are replaced by the effective address. 

If the v field and CC field match, the next instruction 
is fetched from the location following the second byte of 
this instruction. 

Note: The v field may not be set to 316  as this bit 
combination is used for the ZBRR operation code. If this 
is attempted, Prometheus will indicate a syntax error and 
assemble an unconditional BCTR instruction. 

Program Status Bits affected — none 

BRANCH ON CONDITION TRUE, ABSOLUTE 

0 0 0 

7 6 5 4 3 2 1 0 

111111 

a high order 
111111 

7 6 5 4 3 2 1 0 

.11 	IT 

a low order 
11111  

7 6 5 4 3 2 1 0 

Mnemonic 	— BCTA,v (*) a 

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte conditional branch instruction causes 
the processor to fetch the next instruction to be executed 
from the memory location pointed to by the effective 
address only if the 2-bit v field matches the 2-bit 
Condition Code field (CC) in the program Status Word. 

If the v field and CC field do not match, the next 
instruction is fetched from the location following the 
third byte of this instruction. 

Note: If the v field is set to 316 , an unconditional 
branch is effected. 

Program Status Bits affected — none 
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BRANCH ON CONDITION TRUE, RELATIVE 

0 0 0 
	

0 
	

a 

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BCTR,v (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte conditional branch instruction causes 
the processor to fetch the next instruction to be executed 
from the memory location pointed to by the effective 
address only if the 2-bit v field matches the current 
Condition Code field (CC) in the Program Status Word. 

If the v field and CC field do not match, the next 
instruction is fetched from the location following the 
second byte of this instruction. 

Note: If the v field is set to 316 , an unconditional 
branch is effected. 

Program Status Bits affected — none 

BRANCH ON DECREMENTING REGISTER, ABSOLUTE 

  

11111 

a high order 
111111 

a low order 
I 	till. 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 

Mnemonic 	— BDRA,v (*) a 

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte instruction causes the processor to 
decrement the contents of the specified register by one. 
If the new value in the register is non-zero, the next 
instruction to be executed is taken from the memory 
location pointed to by the effective address, that is the 
effective address replaces the previous contents of the 
Instruction Address Register. If the new address in 
register r is zero, the next instruction to be executed 
follows the third byte of this instruction. 

Program Status Bits affected — none 
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BRANCH ON DECREMENTING REGISTER, RELATIVE 

0 

 

11 ,12 ; 

1111  

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BDRR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte branch instruction causes the processor 
to decrement the contents of the specified register by 
one. If the new value in the register is non-zero, the next 
instruction to be executed is taken from the memory 
location pointed to by the effective address, that is the 
effective address replaces the previous contents of the 
Instruction Address Register. If the new value in register 
r is zero, the next instruction to be executed follows the 
second byte of this instruction. 

Program Status Bits affected — none 

BRANCH ON INCREMENTING REGISTER, ABSOLUTE 

111111 

a low order 
111S1  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— BIRA,r (*) a 

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte branch instruction causes the processor 
to increment the contents of the specified register by 
one. If the new value in the register is non-zero, the next 
instruction to be executed is taken from the memory 
location pointed to by the effective address, that is the 
effective address replaces the previous contents of the 
Instruction Address Register. If the new value of register 
r is zero, the next instruction to he executed follows the 
third byte of this instruction. 

Program Status Bits affected — none 
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BRANCH ON INCREMENTING REGISTER, RELATIVE 

ITIII 

11 (1 11  
0 
	

0 

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 

Mnemonic 	— BIRR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte branch instruction causes the processor 
to increment the contents of the specified register by 
one. If the new value in the register is non-zero, the next 
instruction to be executed is taken from the memory 
location pointed to by the effective address, that is the 
effective address replaces the previous contents of the 
Instruction Address Register. If the new value in register 
r is zero, the next instruction to be executed follows the 
second byte of this instruction. 

Program Status Bits affected — none 

BRANCH ON REGISTER NON-ZERO, ABSOLUTE 

0 
	

0 

 

11.1,11 

a low order 
1111111  

ITIITI 

a high order 
/11111  

7 6 5 4 3 2 1 0 	7 6 5 4. 3 2 1 0 
	

7 6 5 4 3 2 1 0 

Mnemonic 	— BRNA,r (*) a 

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte branch instruction causes the contents 
of the specified register r to be tested for a non-zero. If 
the register contains a non-zero, the next instruction to 
be executed is taken from the location pointed to by the 
effective address, that is the effective address replaces 
the contents of the Instruction Address Register. 

If the specified register contains a zero, the next 
instruction is fetched from the location following the 
third byte of this instruction. 

Program Status Bits affected — none 
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0 

 

a high order 
11111 

1111111 

a low order 

    

7 6 5 4- 3 2 1 0 	7 6 5 4 3 2 1 0 
	

7 6 5 4 3 2 1 0 

BRANCH ON REGISTER NON-ZERO, RELATIVE 

   

1111 

a 0 0 0 

   

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BRNR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte branch instruction causes the contents 
of the specified register r to be tested for a non-zero. If 
the register contains a non-zero, the next instruction to 
be executed is taken from the location pointed to by the 
effective address, that is the effective address replaces 
the current contents of the Instruction Address Register. 

If the specified register contains a zero, the next 
instruction is fetched from the location following the 
second byte of this instruction. 

Program Status Bits affected — none 

BRANCH TO SUBROUTINE ON CONDITIONS FALSE, ABSOLUTE 

Mnemonic 	— BSFA,v (*) a 	where v 316 
Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte conditional subroutine branch instruc-
tion causes the processor to perform a subroutine branch 
only if the 2-bit v field does not match the current 
Condition Code field (CC) in the Program Status Word. 
If the fields do not match, the Stack Pointer is incre-
mented by one and the current content of the Instruction 
Address Register, which points to the location following 
this instruction, is pushed into the Return Address Stack. 
The 13-bit address replaces the previous contents of the 
IAR. 

If the v field and the CC match, the next instruction 
is fetched from the location following this instruction 
and the SP is unaffected. 

Note: The v field may not be coded as 316  as this 
combination is used for the BSXA operation code. If this 
is attempted, Prometheus will indicate a syntax error and 
assemble an unconditional BSTA instruction. 

Program Status Bits affected — SP 
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BRANCH TO SUBROUTINE ON CONDITION FALSE, RELATIVE 

0 
	

0 
f 	III 

a 

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BSFR,v (*) a 	where v *316  

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte conditional subroutine branch instruc-
tion causes the processor to perform a subroutine branch 
only if the 2-bit v field does not match the current 
Condition Code field (CC) in the Program Status Word. 
If the fields do not match, the Stack Pointer is incre-
mented by one and the current content of the Instruction 
Address Register, which points to the location following 
this instruction, is pushed into the Return Address Stack. 
The effective address replaces the previous contents of 
the IAR. 

If the v field and the CC match, the next instruction 
is fetched from the location following this instruction 
and the SP is unaffected. 

Note: The v field may not be coded as 316  because 
this combination is used for the ZBSR operation code. If 
this is attempted, Prometheus will indicate a syntax error 
and assemble an unconditional BSTR instruction. 

Program Status Bits affected — SP 

BRANCH TO SUBROUTINE ON REGISTER NON-ZERO, ABSOLUTE 

a low order 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— BSNA,r (*) a 

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte subroutine branch instruction causes 
the contents of the specified register r to be tested for a 
non-zero. If the register contains a non-zero, the next 
instruction to be executed is taken from the location 
pointed to by the 13-bit address. Before replacing the 
current contents of the Instruction Address Register 
(IAR) with the effective address, the Stack Pointer (SP) 
is incremented by one and the address of the byte 
following the instruction is pushed into the Return 
Address Stack (RAS). 

If the specified register contains a zero, the next 
instruction is fetched from the location following this 
instruction. 

Program Status Bits affected — SP 

0 a high order 
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0 
111111 

a high order 

7 6 5 1. 3 2 1 0 

a `low order 
11.1111.  

7 6 5 4 3 2 1 0 

0 

7 6 5 4 3 2 1 0 

BRANCH TO SUBROUTINE ON REGISTER NON-ZERO, RELATIVE 

fl 

0 
	

0 

   

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BSNR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte subroutine branch instruction causes 
the contents of the specified register r to be tested for a 
non-zero. If the register contains a non-zero, the next 
instruction to be executed is taken from the location 
pointed to by the effective address. Before replacing the 
contents of the Instruction Address Register with the 
effective address, the Stack Pointer (SP) is incremented 
by one and the address of the byte following the instruc-
tion is pushed into the Return Address Stack (RAS). 

If the specified register contains a zero, the next 
instruction is fetched from the location following this 

instruction. 

Program Status Bits affected — SP 

BRANCH TO SUBROUTINE ON CONDITION TRUE, ABSOLUTE 

Mnemonic 	— BSTA,v (*) a 

Addressing mode — absolute addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte conditional subroutine branch instruc-
tion causes the processor to perform a subroutine branch 
only if the 2-bit v field matches the current Condition 
Code field (CC) in the Program Status Word. If the fields 
match, the Stack Pointer is incremented by one and the 
current contents of the Instruction Address Register, 
which points to the byte following this instruction, is 
pushed into the Return Address Stack. The 13-bit 
address replaces the previous contents of the IAR. 

If the v field and the CC field do not match, the next 
instruction is fetched from the location following the 
third byte of this instruction and the Stack Pointer is 
unaffected. 

Note: If v is set to 316 , the BSTA instruction 
branches unconditionally. 

Program Status Bits affected — SP 

28 



111111 

a low order 
111111  

11111 

0 
	

a high order 
/1111  

BRANCH TO SUBROUTINE ON CONDITION TRUE, RELATIVE 

0 0 
	

0 
1 

a 

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— BSTR,v (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte conditional subroutine branch instruc-
tion causes the processor to perform a subroutine branch 
only if the 2-bit v field matches the current Condition 
Code field (CC) in the Program Status Word. If the fields 
match, the Stack Pointer is incremented by one and the 
current contents of the Instruction Address Register, 
which points to the byte following this instruction, is 
pushed into the Return Address Stack. The effective 
address replaces the previous contents of the IAR. 

If the v field and CC field do not match, the next 
instruction is fetched from the location following the 
second byte of this instruction and the SP is unaffected. 

Note: If v is set to 316 , the BSTR instruction 
branches unconditionally. 

Program Status Bits affected — SP 

BRANCH TO SUBROUTINE, INDEXED, ABSOLUTE, UNCONDITIONAL 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 
	

7 6 5 4 3 2 1 0 

Mnemonic 	— BSXA (*) a,X 

Addressing mode — absolute addressing with indexing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte instruction causes the processor to 
perform an unconditional subroutine branch. Indexing is 
required and register 3 must be specified as the index 
register because the entire first byte of this instruction is 
decoded by the processor. If no register is specified, 
register 3 is assumed to be the index register; if a register 
other than register 3 is specified, Prometheus will indicate 
an index error. 

Execution of this instruction causes the Stack Pointer 
(SP) to be incremented by one, the address of the byte 
following this instruction is pushed into the Return 
Address Stack (RAS), and the effective address replaces 
the contents of the Instruction Address Register. 

If indirect addressing is specified, the value in the 
index register is added to the indirect address to calculate 
the effective address. 

Program Status Bits affected — SP 
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a high order a low order 010  1 11 111 

BRANCH, INDEXED, ABSOLUTE, UNCONDITIONAL 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 o 
	

7 6 5 4 3 2 1 0 

Mnemonic 	— BXA (*) a,X 

Addressing mode — absolute addressing with indexing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This three-byte branch instruction causes the proces-
sor to perform an unconditional branch. Indexing is 
required and register 3 must be specified as the index 
register because the entire first byte of this instruction is 
decoded by the processor. If no register is specified, 
register 3 is assumed to be the index register; if a register 
other than register 3 is specified, Prometheus will indicate 
an index error. 

When executed, the contents of the Instruction 
Address Register (IAR) are replaced by the effective 
address. 

If indirect addressing is specified, the value in the 
index register is added to the indirect address to calculate 
the effective branch address. 

Program Status Bits affected — none 
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IC a high order 

7 6 5 1. 3 2 1 0 

I 	f 

a low order 

7 6 5 4 3 2 1 0 

0 

7 6 5 4 3 2 1 0 

COMPARE ABSOLUTE 

Mnemonic 
	

COMA,r (*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction causes the contents of 
register r to be compared with the contents of the 
memory byte pointed to by the 13-bit address. The 
comparison will be performed in either the arithmetic or 
the logical mode depending on the setting of the COM 
bit in the Program Status Word. 

Where COM = 1 (logical mode), the values will be 
treated as 8-bit positive binary numbers; when COM = 0 
(arithmetic mode), the values will be treated as 8-bit 
two's complement numbers. 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register and the destination of the operation 
implicitly becomes Register Zero. 

The execution of this instruction causes the Condition 
Code to be set as in the table below. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 
	

CC1 	CCO 

Greater than memory byte 
	

0 

Equal to memory byte 
	

0 
	

0 

Less than memory byte 
	

0 
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COMPARE IMMEDIATE 

I 	I 

V 
1 	I  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— COMI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be compared with the contents of 
the second byte of this instruction. The comparison will 
be performed in either the arithmetic or the logical mode 
depending on the setting of the COM bit in the Program 
Status Word. 

When COM = 1 (logical mode), the values will be 
treated as 8-bit positive binary numbers; when COM = 0, 
the values will be treated as 8-bit two's complement 
numbers. 

The execution of this instruction causes the Condition 
Code to be set as in the table below. 

Program Status Bits affected — CC 

Condition Code setting 	Register r CCI CCO 

Greater than v 0 1 

Equal to v 0 0 

Less than v 1 0 

0 0 
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COMPARE RELATIVE 

0 
	

0 
	

a,  
7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— COMR,r 	(*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes the contents of the 

specified register r to be compared with the contents of 

the memory byte pointed to by the effective address. 

The comparison will be performed in either the arithme-

tic or the logical mode depending upon the setting of the 

COM bit in the Program Status Word. 

When COM = 1 (logical mode), the values will be 

treated as 8-bit positive binary numbers; when COM = 0, 

the values will be treated as 8-bit two's complement 
numbers. 

The execution of this instruction causes the Condition 

Code to be set as in the table below. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	 CC I 	CCO 

Greater than memory byte 	0 	 I 

Equal to memory byte 	 0 	 0 

Less than memory byte 	I 	 0 
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COMPARE WITH REGISTER ZERO 

0 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— COMZ r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be compared with the contents of 
Register Zero. The comparison will be performed in 
either arithmetic or the logical mode depending on the 
setting of the COM bit in the Program Status Word. 

When COM = 1 (logical mode), the values will be 
treated as 8-bit positive binary numbers; when COM = 0, 
the values will be treated as 8-bit two's complement 
numbers. 

The execution of this instruction causes the Condition 
Code to be set as in the table below. 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero 	 CCI 	CCO 

Greater than Register r 	0 	 1 

Equal to Register r 	 0 	 0 

Less than Register r 	 1 	 0 

CLEAR PROGRAM STATUS LOWER, SELECTIVE 

0 
	

0 
	

0 

7 6 5 4 3 2 1 0 

V 

7 6 5 L. 3 2 1 0 

Mnemonic 	— CPSL v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes individual bits in the 
Lower Program Status byte to be selectivity cleared. 
When this instruction is executed, each bit in the v field 
of the second byte of this instruction is tested for the 
presence of a one, and if a particular bit in the v field 
contains a one, the corresponding bit in the status byte 
is cleared to zero. Any bits in the status byte which are 
not selected are not modified. 

Program Status Bits affected — CC, IDC, RS, WC, OVF, COM, CAR 

Condition Code setting 	— The CC bits may be cleared by the execution of this instruction 
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CLEAR PROGRAM STATUS UPPER, SELECTIVE 

11111 

V 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 o 

Mnemonic 	— CPSU v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes individual bits in the 
Upper Program Status byte to be selectively cleared. 
When this instruction is executed, each bit in the v field 
of the second byte of this instruction is tested for the 
presence of a one, and if a particular bit in the v field 
contains a one the corresponding bit in the status byte is 
cleared to zero. Any bits in the status byte which are not 
selected are not modified. 

Program Status Bits affected — F, II, SP 

0 
	

0 
	

0 0 
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AA16 
A016  

0016  

0A1 
6 

DECIMAL ADJUST REGISTER 

0 0 
	

0 

7 6 5 4 3 2 1 0 

Mnemonic 	— DAR,r 

Addressing mode — register addressing 

Execution time — 3 cycles (9 clock periods) 

This one-byte instruction conditionally adds a decimal 
ten (two's complement negative six in a 4-bit binary 
number system) to either the high order 4 bits and/or 
the low order 4 bits of the specified register r. 

The truth table below indicates the logical operation 
performed. The operation proceeds based on the con-
tents of the Carry (CAR) and Interdigit Carry (IDC) bits 
in the Program Status Word. The CAR and IDC remain 
unchanged by the execution of this instruction. 

This instruction allows BCD sign magnitude arithmetic 
to be performed on packed digits by the following 
procedure. 

BCD Addition: 
1) add 6616  to augend 
2) perform addition of addend and augend 
3) perform DAR instruction 

BCD Subtraction: 
1) perform subtraction (two's complement of 

subtrahend is added to the minuend) 
2) perform DAR instruction 

Since this operation is on sign-magnitude numbers, it 
is necessary to establish the sign of the result prior to 
executing in order to properly control the definition of 
the subtrahend and minuend. 

Added to 
Register r 

Carry 
	

Interdigit 
Carry 

0 
	

0 

0 

1 

0 

Program Status Bits affected — CC 

Condition Code setting 	— the Condition Code is set to a meaningless value 
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EXCLUSIVE-OR ABSOLUTE 

01 011 1 0 1 1 1 1 1  
7 6 5 4 3 2 1 0 

LI  1 ie I  a rlig11 ocder 1 

7 6 5 4 3 2 1 0 

111111 

a low order 

7 6 5 4 3 2 1 0 

Mnemonic 	— EORA,r (*) a (,X) 

Addressing mode — Absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction causes the contents of 
register r to be Exclusive-ORed with the contents of the 
memory byte pointed to by the 13-bit address. The 
result of the operation replaces the previous contents of 
register r. 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register and the destination of the operation 
implicitly becomes Register Zero. 

The Exclusive-OR operation treats each bit of the 
argument bytes as in the truth table below. 

to 7) Exclusive-OR result 

0 0 

1 

0 1 

1 0 

Program Status Bits affected — CC 

Condition Code setting 	Register r 
	

CC1 	CCO 

Positive 
	

0 

Zero 
	

0 
	

0 

Negative 
	

1 
	

0 

Bit (0 to 7) 	Bit (0 

0 

0 

1 

1 
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EXCLUSIVE-OR IMMEDIATE 

0 0 
	

0 0 

7 6 5 4- 3 2 1 0 

I 	I 	I 

1 	I  

7 6 5 4 3 2 1 0 

Mnemonic 	— EORI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be logically Exclusive-ORed with 
the contents of the second byte of this instruction. The 
result of this operation replaces the previous contents of 
register r. 

The Exclusive-OR operation treats each bit of the 
argument bytes as in the truth table shown for the EORA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CC I 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

EXCLUSIVE-OR RELATIVE 

0 0 0 0 

 

3 	I 	I 

I  

     

      

7 6 5 4 3 2 1 0 
	

7 6 5 4 3 2 1 0 

Mnemonic 	— EORR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be logically Exclusive-ORed with 
the contents of the memory byte pointed to by the 
effective address. The result of this operation replaces 
the previous contents of register r. 

The Exclusive-OR operation treats each bit of the 
argument bytes as in the truth table shown for the EORA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero CCI CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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EXCLUSIVE-OR WITH REGISTER ZERO 

0 0 
	

0 1 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— EORZ r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be logically Exclusive-ORed with 
the contents of Register Zero. The result of this opera-
tion replaces the contents of Register Zero. The contents 
of register r remain unchanged. 

The Exclusive-OR operation treats each bit of the 
argument bytes as in the truth table shown for the EORA 
instruction. 

Program Status Bits affected CC 

Condition Code setting 	Register Zero 	CCI 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

HALT, ENTER WAIT STATE 

0 
	

0 0 0 0 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— HALT 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the processor to stop 
executing instructions and enter the WAIT state. The 
RUN/WAIT line is set to the WAIT state. 

The only way to enter the RUN state after a HALT 
has been executed is to reset the 2650 or to interrupt 
the processor. 

Program Status Bits affected — none 
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1111,11 

a low order 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 
	

7 6 5 4 3 2 1 0 

1111 

0 1 1 0 i 1 
	

1 
	

lC 
	

a high order 

INCLUSIVE-OR ABSOLUTE 

Mnemonic 	— IORA,r (*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction causes the contents of 
register r to be logically Inclusive-ORed with the contents 
of the memory byte pointed to by the 13-bit address. 
The result of the operation replaces the previous contents 
of register r. 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register and the destination of the operation 
implicitly becomes Register Zero. 

The Inclusive-OR operation treats each bit of the 
argument bytes as in the truth table below. 

Bit (0 to 7) Bit (0 to 7) Inclusive-OR result 

o o 0 

o 1 1 

1 0 1 

1 1 1 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero CC I CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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INCLUSIVE-OR IMMEDIATE 

0 
	

0 0 

7 6 5 4 3 2 1 0 

I 	I 	1 

V 
I 	I 	1 

7 6 5 4. 3 2 1 0 

Mnemonic 	— IORI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be logically Inclusive-ORed with 
the contents of the second byte of this instruction. The 
result of this operation replaces the contents of register r. 

The Inclusive-OR operation treats each bit of the 
argument bytes as in the truth table shown for the IORA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CC1 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

INCLUSIVE-OR RELATIVE 

0 
	

0 
	

0 

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— IORR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes the contents of the 
specified register r to be logically Inclusive-ORed with 
the contents of the memory byte pointed to by the 
effective address. The result of this operation replaces 
the previous contents of register r. 

The Inclusive-OR operation treats each bit of the 
argument byte as in the truth table shown for the IORA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register r CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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INCLUSIVE-OR WITH REGISTER ZERO 

0 
	

0 0 0 

7 6 5 4. 3 2 1 0 

Mnemonic 	— IORZ r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be logically Inclusive-ORed with 
the contents of Register Zero. The result of this opera-
tion replaces the contents of Register Zero. The contents 
of register r remain unchanged. 

The Inclusive-OR operation treats each bit of the 
argument bytes as in the truth table shown for the IORA 
instruction. 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero 	CC1 	CCO 

Positive 	 0 	 I 

Zero 	 0 	 0 

Negative 	 1 	 0 

LOAD ABSOLUTE 

TIII 

0 0 0 0 
	

rarX 
	

IC a high order a low order 
rrim  

7 6 5 4. 3 2 1 0 	7 6 5 4. 3 2 1 0 
	

7 6 5 4. 3 2 1 0 

Mnemonic 	— LODA,r (*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction transfers a byte of data 
from memory into the specified register r. The data byte 
is found at the effective address. If indexing is specified, 
bits 1 and 0, byte 0, indicate the index register and the 
destination of the operation implicitly becomes Register 
Zero. The previous contents of register r are lost. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CC1 	CCO 

Positive 	 0 
	

1 

Zero 	 0 
	

0 

Negative 
	

0 
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LOAD IMMEDIATE 

V 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— LODI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction transfers the second byte of 
the instruction v into the specified register r. The previous 
contents of register r are lost. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CC1 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

LOAD RELATIVE 

0 0 0 0 0 
(III 

a 

   

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— LODR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction transfers a byte of data from 
memory into the specified register r. The data byte is 
found at the effective address formed by the addition of 
the a field and the address of the byte following this 
instruction. The previous contents of register r are lost. 

Program Status Bits affected — CC 

Condition Code setting 	Register r CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 

0 0 0 0 0 
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LOAD TO REGISTER ZERO 

0 0 0 0 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— LODZ r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction transfers the contents of the 
specified register r into Register Zero. The previous 
contents of Register Zero are lost. The contents of 
register r remain unchanged. 

Note: When the specified register r equals 0, the 
operation code is changed to 6016  (IORZ 0) by the 
assembler. The instruction, 00000000, yields indeter-
minate results. 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero 	CC I 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

LOAD PROGRAM STATUS LOWER 

0 0 
	

0 0 

7 6 5 4. 3 2 1 o 

Mnemonic 	— LPSL 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the current contents 
of the Lower Program Status byte to be replaced with 
the contents of Register Zero. 

See Program Status Word description for bit assign-
ments. 

Program Status Bits affected — CC, IDC, RS, WC, OVF, COM, CAR 

Condition Code setting 	— the CC will take on the value in bits 7 and 6 of Register Zero 
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LOAD PROGRAM STATUS UPPER 

0 
	

0 0 
	

0 

7 6 5 4 3 2 1 0 

Mnemonic 	— LPSU 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the current contents 
of the Upper Program Status byte to be replaced with 
the contents of Register Zero. 

See Program Status Word description for bit assign-
ments. Bits 4 and 3 of the PSU are unassigned and will 
always be regarded as containing zeros. 

Program Status Bits affected — F, II, SP 

NO OPERATION 

0 0 0 0 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— NOP 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the processor to take 
no action upon decoding it. No registers are changed, but 
fetching and executing a NOP instruction requires two 
processor cycles. 

Program Status Bits affected — none 
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PRESET PROGRAM STATUS LOWER, SELECTIVE 

o 	1 1 1 0 1 1 	1 

7 	6 5 4 3 2 1 	0 

1 	.  
1 	1 	i 	1 	1 

V 

1 	1 	1 	1  

7 6 5 4 3 2 1 0 

Mnemonic 	— PPSL v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes individual bits in the 
Lower Program Status byte to be selectively set to one. 
When this instruction is executed, each bit in the v field 
of the second byte of this instruction is tested for the 
presence of a one, and if a particular bit in the v field 
contains a one, the corresponding bit in the status byte 
is set to one. Any bits in the status byte which are not 
selected are not modified. 

Program Status Bits affected — CC, IDC, RS, WC, OVF, COM, CAR 

Condition Code setting 	— the CC bits may be set by the execution of this instruction 

PRESET PROGRAM STATUS UPPER, SELECTIVE 

1 	1 	1 	1 

V 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— PPSU v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes individual bits in the 
Upper Program Status byte to be selectively set to one. 
When this instruction is executed, each bit in the v field 
of the second byte of the instruction is tested for the 
presence of a one, and if a particular bit in the v field 
contains a one, the corresponding bit in the status byte 
is set to one. Any bits in the status byte which are not 
selected are not modified. 

Program Status Bits affected — F, II, SP 
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READ CONTROL (PORT C) 

0 0 
	

0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— REDC,r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte input instruction causes a byte of data 
to be transferred from the data bus into register r. Signals 
on the data bus are considered to be true signals, that is 
a high level will be set into the register as a one. 

When executing this instruction, the processor raises 
the Operation Request (OPREQ) line, and switches the 
M/I0 line to 10, and the R/W line to R (Read). Also 
during the OPREQ signal, the D/C line switches to C 
(Control), and the E/NE line to NE (Non-extended). 

See Ref.6 for further details of hardware signals for 
the 2650. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CC1 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

READ DATA (PORT D) 

0 
	

0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— REDD,r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte input instruction causes a byte of data 
to be transferred from the data bus into register r. Signals 
on the data bus are considered to be true signals, that is 
a high level will be set into the register as a one. 

When executing this instruction, the processor raises 
the Operation Request (OPREQ) line, and switches the 
M/I0 line to 10, and the R/W to R (Read). Also during 

the OPREQ signal, the D/C line switches to D (Data) and 
the E/NE line to NE (Non-extended). 

See Ref.6 as for REDC. 

Program Status Bits affected — CC 

Condition Code setting 	Register r CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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READ EXTENDED 

0 
	

0 
	

0 

7 6 5 4 3 2 1 0 

V 
11(11  

7 6 5 4 3 2 1 0 

Mnemonic 	— REDE,r 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte input instruction causes a byte of data 
to be transferred from the data bus into register r. During 
the execution of this instruction, the content of the 
second byte of the instruction is made available on the 
address bus. Signals on the data bus are true signals, that 
is a high level is interpreted as a one. 

During execution, the processor raises the Operation 
Request (OPREQ) line, and places the contents of the 
second byte of the instruction on the address bus; the 
M/IO line is switched to 10, and the R/W line to R 
(Read). During the OPREQ signal, the E/NE line is 
switched to E (Extended). 

See Ref.6 as for REDC. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CCI 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

RETURN FROM SUBROUTINE, CONDITIONAL 

0 0 0 
	

0 

7 6 5 4 3 2 1 0 

Mnemonic 	— RETC,v 

Execution time — 3 cycles (9 clock periods) 

This one-byte instruction is used by a subroutine to 
conditionally effect a return of control to the program 
which last issued a subroutine branch instruction. 

If the 2-bit v field in the instruction matches the 
Condition Code field (CC) in the Program Status Word, 
the address contained in the top of the Return Address 
Stack replaces the previous contents of the Instruction 
Address Register (IAR), and the Stack Pointer is 
decremented by one. 

If the v field does not match CC, the return is not 
affected and the next instruction to be executed is taken 
from the location following this instruction. 

Note: If v is specified as 316 , the return is executed 
unconditionally. 

Program Status Bits affected — SP 
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RETURN FROM SUBROUTINE AND ENABLE INTERRUPT, CONDITIONAL 

0 0 
	

0 

7 6 5 4 3 2 1 0 

Mnemonic 	— RETE,v 

Execution time — 3 cycles (9 clock periods) 

This one-byte instruction is used by a subroutine to 
conditionally effect a return of control to the program 
which last issued a subroutine branch instruction. 
Additionally, if the return is effected, the Interrupt 
Inhibit (II) bit in the Program Status Word is cleared to 
zero, thus enabling interrupts. This instruction is mainly 
intended to be used by an interrupt handling routine 
because an interrupt causes a subroutine branch to be 
effected and the Interrupt Inhibit bit to be set to 'I'. 
The interrupt handling routine must be able to return 
and enable simultaneously so that the interrupt routine 
itself cannot be interrupted unless that is specifically 
desired. 

If the 2-bit v field in the instruction matches the 
Condition Code field (CC) in the Program Status Word, 
the address contained in the top of the Return Address 
Stack (RAS) replaces the previous contents of the 
Instruction Address Register (IAR), the Stack Pointer is 
decremented by one, and the II bit is cleared to zero. 

If the v field does not match CC, the return is not 
effected and the next instruction to be executed is taken 
from the location following this instruction. 

Note: If v is specified as 316 , the return is executed 
unconditionally. 

Program Status Bits affected — SP, II 
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I DC ( Not changed) 

927/1) 7 	6 	5 	4 	3 	2 	1 	0 

7 	6 	5 	4 	3 	2 	1 	0 

IDC  

4 
WC ---.0 

1 
WC=1 

villi-o- 

...1-.- -4-- 

.11--"-- 

, 

ROTATE REGISTER LEFT 

Illi101110101 	I 
7 6 5 4 3 2 1 0 

Mnemonic 	— RRL,r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be shifted left one bit. If the WC 
bit in the Program Status Word is set to zero, bit 7 of 
register r flows into bit 0; if WC is set to one, then bit 7 
flows into the Carry bit and the Carry bit flows into bit 
0. This is shown in Fig.13. 

Register bit 4 flows into the IDC if WC = 1. 
Note: Whenever a rotate causes bit 7 of the specified 

register to change from '0' to '1' and WC = 1, the OVF 
bit in the PSL is set. 

Fig.13 — Operation of the ROTATE REGISTER LEFT (RRL) 

instruction 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting Register r CCI CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 

, 
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IDC (Not changed) 

WC =0 

WC = 1 

ROTATE REGISTER RIGHT 

0 
	

0 
	

0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— RRR,r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be shifted right one bit. If the WC 
bit in the Program Status Word is set to zero, bit 0 of the 
register r flows into bit 7; if WC is set to one, then bit 0 
flows into the Carry bit and the Carry bit flows into bit 
7. This is shown in Fig.14. 

Register bit 6 flows into the IDC if WC = 1. 
Note: Whenever a rotate causes bit 7 of the specified 

register to change from '0' to '1' and WC = 1, the OVF 
bit in the PSL is set. 

7 	6 	5 	4 	3 	2 	1 	0 

,Dc  

7 	6 	5 	4 	3 	2 	1 	0 	 927/1, 

Fig.14 — Operation of the ROTATE REGISTER RIGHT IRRR) 

instruction 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r 	CCI 
	

CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 
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STORE PROGRAM STATUS LOWER 

0 	0 0 1 	0 0 i 	i 

7 	6 5 4 	3 2 1 	0 

Mnemonic 	— SPSL 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
Lower Program Status byte to be transferred into 
Register Zero. 

See Program Status Word description for bit assign-
ments. 

Program Status Bits affected — CC 

Condition Code setting Register Zero CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 

STORE PROGRAM STATUS UPPER 

0 	0 0 1 0 0 i 	0 

7 	6 5 4 3 2 1 	0 

Mnemonic 	— SPSU 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
Upper Program Status byte to be transferred into 
Register Zero. 

See Program Status Word description for bit assign-
ments. Bits 4 and 3, which are unassigned, will always be 
stored as zeros. 

Program Status Bits affected — CC 

Condition Code setting 	Register Zero CC1 CCO 

Positive 0 1 

Zero 0 0 

Negative 1 0 
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1 , 1111 

a low order 

7 6 5 4. 3 2 1 0 	7 6 5 4. 3 2 1 0 
	

7 6 5 4 3 2 1 0 

0 0 
	 is a high order 

STORE ABSOLUTE 

Mnemonic 	— STRA,r (*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction transfers a byte of data 
from the specified register r into the byte of memory 
pointed to by the effective address. The contents of 
register r remain unchanged, and the contents of the 
memory byte are replaced. 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register, and the source of data for the opera-
tion implicitly becomes Register Zero. 

Program Status Bits affected — none 

STORE RELATIVE 

 

   

0 0 
	

0 
	

a 

7 6 5 4 3 2 1 0 

 

7 6 5 4. 3 2 1 0 

Mnemonic 	— STRR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction transfers a byte of data 
from the specified register r into the byte of memory 
pointed to by the effective address. The contents of 
register r remain unchanged, and the contents of the 
memory byte are replaced. 

Program Status Bits affected — none 
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STORE REGISTER ZERO 

0 0 0 0 

7 6 5 4. 3 2 1 0 

Mnemonic 	— STRZ r where r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction transfers the contents of 
Register Zero into the specified register r. The previous 
contents of register r are lost. The contents of Register 
Zero remain unchanged. 

Note: Register r may not be specified as zero; this 
operation code, '11000000', is reserved for NOP. If this 
is attempted, Prometheus will indicate a syntax error. 

Program Status Bits affected — CC 

Condition Code setting 	Register r 	CCI 	CCO 

Positive 
	

0 
	

1 

Zero 
	

0 
	

0 

Negative 
	

1 
	

0 

SUBTRACT ABSOLUTE 

a low order 
11  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— SUBA,r 	(*) a (,X) 

Addressing mode — absolute addressing; indirect and/or indexed addressing may be specified 

Execution time — 4 cycles (12 clock periods) 

This three-byte instruction causes the contents of the 
byte of memory pointed to by the effective address to 
be subtracted from the contents of register r. The result 
of the subtraction replaces the contents of register r. 

The subtraction is performed by taking the binary 
two's complement of the contents of the memory byte, 
and adding that result to the contents of register r. 

If indexing is specified, bits 1 and 0, byte 0, indicate 
the index register, and the destination of the operation 
implicitly becomes Register Zero. 

Note: Subtract with Borrow may be effected. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r 	CC1 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 
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0 
	

IC a high order 



SUBTRACT IMMEDIATE 

0 
	

0 0 

7 6 5 4 3 2 1 0 

11 	I 	f 

7 6 5 4. 3 2 1 0 

Mnemonic 	— SUBI,r v 

Addressing mode — immediate addressing 

Execution time — 2 cycles (6 clock periods) 

This two-byte instruction causes the contents of the 
second byte of this instruction to be subtracted from the 
contents of register r. The result of the subtraction 
replaces the contents of register r. 

The subtraction is performed by taking the binary 
two's complement of the contents of the second instruc-
tion byte, and adding that result to the contents of 
register r. 

Note: Subtract with Borrow may be effected. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r 	CC1 
	

CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

SUBTRACT RELATIVE 

IT 	I 

0 0 0 

7 6 5 4 3 2 1 0 

 

7 6 5 4 3 2 1 0 

Mnemonic 	— SUBR,r (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction causes the contents of the 
byte of memory pointed to by the effective address to 
be subtracted from the contents of register r. The result 
of the subtraction replaces the contents of register r. 

The subtraction is performed by taking the binary 
two's complement of the contents of the byte of 
memory, and adding that result to the contents of 
register r. 

Note: Subtract with Borrow may be effected. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register r 	CC1 
	

CCO 

Positive 	 0 	 1 

Zero 	 I 0 	 0 

Negative 	 1 	 0 
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SUBTRACT FROM REGISTER ZERO 

0 
	

0 0 0 

7 6 5 4 3 2 1 0 

Mnemonic 	— SUBZ, r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte instruction causes the contents of the 
specified register r to be subtracted from the contents of 
Register Zero. The result of the subtraction replaces the 
contents of Register Zero. The contents of register r 
remain unchanged. 

The subtraction is performed by taking the binary 
two's complement of the contents of register r, and 
adding that result to the contents of Register Zero. 

Note: Subtract with Borrow may be effected. 

Program Status Bits affected — CAR, CC, IDC, OVF 

Condition Code setting 	Register Zero 	CCI 	CCO 

Positive 	 0 	 1 

Zero 	 0 	 0 

Negative 	 1 	 0 

TEST UNDER MASK, IMMEDIATE 

0 V 
I 	1 

  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— TMI,r v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction tests individual bits in the 
specified register r to determine if they are set to one. 
During execution, each bit in the v field of the instruc-
tion is tested for a one, and if a particular bit in the v 
field contains a one, the corresponding bit in register r is 
tested for a one or zero. The condition code is set to 
reflect the result of the operation. 

If a bit in the v field is zero, the corresponding bit in 
register r is not tested. 

Program Status Bits affected — CC 

Condition Code setting 	 CC I 	CCO 

All the selected bits are '1's 
	

0 	 0 

Not all the selected bits are '1's 	1 	 0 
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TEST PROGRAM STATUS LOWER, SELECTIVE 

0 0 0 

    

7 6 5 4 3 2 1 0  7 6 5 4 3 2 1 0 

Mnemonic 	— TPSL v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction tests individual bits in the 
Lower Program Status byte to determine if they are set 
to one. When this instruction is executed, each bit in the 
v field of the instruction is tested for a one, and if a 
particular bit in the v field contains a one, the corres-
ponding bit in the status byte is tested for a one or zero. 
The Condition Code is set to reflect the result of this 
operation. 

If a bit in the v field is zero, the corresponding bit in 
the status byte is not tested. 

Program Status Bits affected — CC 

Condition Code setting 	 CC1 	CCO 

All the selected bits in PSL are '1's 	0 
	

0 

Not all the selected bits in PSL are '1's 	1 	0 

TEST PROGRAM STATUS UPPER, SELECTIVE 

IT 

V 
1111  

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic TPSU v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte instruction tests individual bits in the 
Upper Program Status byte to determine if they are set 
to one. When this instruction is executed, each bit in the 
v field of this instruction is tested for the presence of a 
one, and if a particular bit in the v field contains a one, 
the corresponding bit in the status byte is tested for a 
one or zero. The Condition Code is set to reflect the 
result of this operation. 

If a bit in the v field is zero, the corresponding bit in 
the status byte is not tested. 

Program Status Bits affected — CC 

CC1 	CCO 

All the selected bits in PSU are '1's 0 	 0 

Not all the selected bits in PSU are 'Vs 	1 	 0 

0 
	

0 
	

0 0 
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WRITE CONTROL (PORT C) 

0 
	0 

 0 

7 6 5 1. 3 2 1 0 

Mnemonic 	— WRTC,r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte output instruction causes a byte of data 
to be made available to an external device. 

The byte to be output is taken from register r and 
made available on the data bus. Signals on the data bus 
are true signals, that is high level is interpreted as a one. 

When executing this instruction, the processor raises 
the Operation Request (OPREQ) line and places the data 
on the Data Bus, the M/IO line is switched to 10, the 
R/W line is switched to W (Write), and a Write Pulse 
(WRP) is generated. During OPREQ, the D/C line is 
switched to C (Control)and the E/NE line switched to 
NE(Non-extended). 

See Ref.6 for further details of hardware signals for 
the 2650. 

Program Status Bits affected — none 

WRITE DATA (PORT D) 

0 0 

7 6 5 1. 3 2 1 0 

Mnemonic 	— WRTD,r 

Addressing mode — register addressing 

Execution time — 2 cycles (6 clock periods) 

This one-byte output instruction causes a byte of data 
to be made available to an external device. The byte to 
be output is taken from register r and made available on 
the data bus. Signals on the data bus are true signals, that 
is a high level is interpreted as a one. 

When executing this instruction, the processor raises 
the Operation Request (OPREQ) line and places the data 
on the Data Bus, the M/I0 line is switched to 10, the 
R/W line is switched to W (Write), and a Write Pulse 
(WRP) is generated. During OPREQ, the D/C line is 
switched to D (Data) and the E/NE line is switched to 
NE (Non-extended). 

See Ref.6 as for WRTC. 

Program Status Bits affected — none 
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WRITE EXTENDED 

0 
	

0 

7 6 5 4 3 2 1 0 

1111 

V 

7 6 5 4 3 2 1 0 

Mnemonic 	— WRTE,r v 

Addressing mode — immediate addressing 

Execution time — 3 cycles (9 clock periods) 

This two-byte output instruction causes a byte of data 
to be made available to an external device. The byte to 
be output is taken from register r and is made available 
on the data bus. The data in the second byte of this 
instruction is made available on the address but. The 
second byte v may be interpreted as a device address. 

Signals on the buses are true levels, that is a high level 
is interpreted as a one. 

When executing this instruction, the processor raises 
the Operation Request (OPREQ) line and places the data 
from register r on the data bus and the data from the 
second byte of the instruction on the address bus; the 
M/IO line is switched to 10, the R/W line is switched to 
W (Write), and a Write Pulse (WRP) is generated. During 
OPREQ, the E/NE line is switched to E (Extended). 

See Ref.6 as for WRTC. 

Program Status Bits affected — none 
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ZERO BRANCH, RELATIVE 

0 0 0 
I 	I 

a 

7 6 5 4 3 2 1 0 	7 6 5 4 3 2 1 0 

Mnemonic 	— ZBRR (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte unconditional relative branch instruc-
tion directs the processor to calculate the effective 
address in a manner different from the usual calculation 
for the Relative Addressing mode. 

The specified value a is interpreted as a relative 
displacement from page zero, byte zero. Therefore, 
displacement may be specified from —64 to +63 bytes. 
The address calculation is modulo 819210 , so the negative 
displacement will develop addresses at the end of page 
zero. For example, ZBRR —8, will develop an effective 
address of 818410 , and a ZBRR +52 will develop an 
effective address of 52w. 

This instruction causes the processor to clear the page 
address bits, bits 13 and 14, and to replace the contents 
of the Instruction Address Register with the effective 
address of the instruction. This instruction may be 
executed anywhere within addressable memory. 

Program Status Bits affected — none 

60 



ZERO BRANCH TO SUBROUTINE, RELATIVE 

11 -11 

0 
	

0 
	

a 

7 6 5 4 3 2 1 0  7 6 5 4 3 2 1 0 

Mnemonic 	— ZBSR (*) a 

Addressing mode — relative addressing; indirect addressing may be specified 

Execution time — 3 cycles (9 clock periods) 

This two-byte unconditional subroutine branch in-
struction directs the processor to calculate the effective 
address in a manner different from the usual calculation 
for the Relative Addressing mode. 

The specified value a is interpreted as a relative 
displacement from page zero, byte zero. Therefore, 
displacement may be specified from —64 to +63 bytes. 
The address calculation is modulo 819210 , so the negative 
displacement will develop addresses at the end of page 
zero. For example, ZBSR —10, will develop an effective 
address of 818210, and ZBSR 31 will develop an effective 
address of 3110. 

This instruction causes the processor to clear the page 
bits, address bits 14 and 13, and may be executed any-
where within addressable memory. 

When executed, this instruction causes the Stack 
Pointer to be incremented by one, the address of the 
byte following this instruction is pushed into the Return 
Address Stack (RAS), and control is transferred to the 
effective address. 

Program Status Bits affected — SP 

INFORMATION SPECIFICATION IN PROCESSOR 
INSTRUCTIONS 
In the Addressing Modes section, the information 
required for the execution of a particular instruction 
was considered to be written in binary form (15 bits 
representing addresses, or '11' representing register 3 for 
example). This is often inconvenient however, and the 
2650 assembly language offers various methods of simpli-
fying this specification of information. These are detailed 
below. 

Constants 
When a constant with a fixed numerical value is to be 
used in a program statement, for example as the second 
byte of an immediate addressing instruction, it is usually  

an advantage if this constant can be written in some 
form more readable than an 8-bit binary number. The 
Prometheus assembler accepts five such forms. 

Decimal constant 
A decimal constant is the simplest form; any decimal 
number written in a statement is automatically translated 
to its corresponding binary value. Thus, in the instruction 
LODI,R3 42 the assembler will generate the binary num-
ber 00101010 to insert into the second byte of the 
instruction. 

A decimal constant may be written as an optionally 
signed decimal number enclosed in single quotes and 
preceded by the letter D; for example D'42'. This form 
must be used with the DATA directive (see Assembler 
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Directives section) when more than one byte of decimal 

data is specified. 

20 symbols may be used without definition by the pro-

grammer; they are listed below, and their assigned values 

given. 

Hexadecimal constant 
A hexedecimal constant is written as an optionally signed 
hexadecimal number enclosed in single quotes and 
preceded by the letter H; for example F1'2A'. The 
corresponding binary value will be right justified. 

   

 

RO 

R1 

R2 

R3 

EQU 	0 

EQU 	1 

EQU 	2 

EQU 3 

Register numbers 

    

Binary constant 
A binary constant consists of an optionally signed binary 
number enclosed in single quotes and preceded by the 
letter B; for example 13'00101010'. This information will 
be stored right justified. 

Octal constant 
An octal constant is written as an optionally signed octal 
number enclosed in single quotes and preceded by the 
letter 0; for example O'52'. The corresponding value will 
be right justified. 

ASCII character constant 
An ASCII character constant consists of a string of up to 
16 ASCII characters enclosed in single quotes and 
preceded by the latter A; for example A`PROMETHEUS'. 
Each character will be encoded in 7-bit ASCII code and 
stored in successive bytes. The high-order bit in each 
allocated byte is set to zero. 

Multiple constant specification 
All the constant forms except the A form allow multiple 
specification; for example H'03,--E2,-f-11,33,0'. This 

format is used with the DATA directive (see Assembler 
Directives section). 

A comma separates each byte specification; only 16 
bytes may be included in one multiple constant. 

Symbols 
The use of symbolic names as statement labels has 
already been discussed, but such names can also be used 
to replace binary values in the operation and operand 
fields. Symbols used in this way must obey the same 
restrictions as labels to be considered valid, and may be 
used to represent memory addresses, constants, logic 
masks, or registers. 

When a symbol is used, it must be defined; that is, the 
assembler must associate the symbol with a particular 
numerical or logical value. This is done by using the EQU 
assembler directive (see Assembler Directives section) if 
the symbol is to represent a constant or a logic mask; it 
is automatically done when the symbol appears as a label, 
as the assembler assigns the address of the first byte of 
the operation field to the symbol. The number of defini-
tions required is reduced by the predefinition of 20 
common symbols by the Prometheus program. These  

Condition Code settings 
for conditional branch 
comparison 

UN 	EQU 	13'11' 

IDC 	EQU 	1-1`20' 

RS 	EQU 	H'10' 

WC EQU 

OVF EQU H'04' 

COM EQU 

CAR 	EQU 	H'01' 

SENS EQU 

FLAG EQU 

II 	EQU 	H'20' 

These symbols will be found useful in any program, 
the first four for easily identifiable register specification; 
the next seven for testing the Condition Code in the 
PSW, mainly for branch operations; and the remaining 
nine for selectively setting and clearing bits in the PSW. 

The use of the symbols should become clear with 
reference to the sections on the PSW and the Instruction 
Set. 

Special symbols 
Several characters in the Prometheus assembler character 
set have special meanings to the assembler program; these 
are described below. 
+ — Auto increment indicator for indexed addressing 

instructions (see Addressing Modes). This symbol 
is written after the index register specification of 
such an instruction, separated from it by a comma 
(see Instruction Set). This sets the index control 
bits to '0' and '1'. 

z 

P 

N 

EQ 

GT 

LT 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

WOO' 

13'01' 

W10' 

WOO' 

13'01' 

W10' 

  

Condition Code setting 
for unconditional 
branches 

Program Status Lower 
bit designations 

Program Status Upper 
bit designations 
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Auto decrement indicator. This symbol is used in 

the same way as for auto increment, but sets the 

index control bits to '1' and '0'. 
$ — Location counter. This symbol is always equated 

to the address of the first byte of the current 

instruction. This can be used as the argument of a 

branch instruction in delay routines (see Ref.7) or 

for a branch to a location a known number of 

bytes from the current instruction, by branching to 

$+5 or $-6 for example. 
* — Indirect address indicator/comment line indicator. 

This symbol has two meanings, depending on its 

position in a statement. If it is in logical column 1, 

it means that the whole statement line is comment 

and should merely be reproduced; if it appears as 

the first character of the argument field, it indicates 

an indirect addressing cycle (see Addressing Modes). 

< — Modulo 256 divide indicator. This operator must 

appear as the first character of the operand field if 

used, and indicates that only the high-order 8 bits 

are to be used. 
> — Modulo 256 multiply indicator. This operator is 

used in the same way as <, but indicates that the 

low-order 8 bits are to be used. 

Note: As an example of the use of the <and > operators, 

a situation may arise in which it is desired to load the 

high-order byte of an address, ADDR, into Register Two 

and the low-order byte into Register One. This may be 

achieved by writing: 

LODI,R2 <ADDR 

LODI,R1 >ADDR 

Using these operators can save bytes and so shorten 

running time. 

Expressions 

An expression is a combination of terms separated by the 
arithmetic operators '+' and 	which in this context 
are not taken as index control specifications. These 

terms may be symbolic names, constants, or the location 

counter ($), and each term must be containable in 15 

bits plus a sign bit. The complete expression may be 

considered as up to 16 bits unsigned if this is easier to 

envisage; however, when used as an address the limitation 

on the value of an expression is the addressing capacity 
of the processor (15 bits, 32 768 locations). 

ASSEMBLER DIRECTIVES 

There are twelve directives which are instructions to the 

assembler itself and have no meaning to the processor, 

although similar in format to processor instructions. 

They direct the assembler to perform specific tasks  

during the assembly process; details of their operation 

are given below. 

ACON — Define address constant 

Label 
	

Operation 
	

Operand 

(name) 
	

ACON 
	

expression 

This directive instructs the assembler to allocate two 

successive bytes of storage, and is written in the format 

shown above, where: 

name 	is an optional label, which if specified 
becomes the symbolic address of the first 

allocated byte; 

expression is some expression which resolves to a value 
which can be contained in two bytes. 

The ACON directive is mainly intended to provide 

two bytes containing a 15-bit address. 

DATA -- Define memory data 

Label 
	

Operation 
	

Operand 

(name) 
	

DATA 
	

expression 

This directive instructs the assembler to allocate the 

exact number of storage bytes required to hold the data 

specified in the operand field of the directive, and has the 

format shown above, where: 

name 	is an optional label, which is specified 

becomes the symbolic address of the first 

allocated byte; 

expression is a numerical constant, a symbolic address, 

or a multiple constant specification. Any 

expression that can be resolved to a single 

value causes one byte to be allocated, and if 

the resolved value cannot be contained in 

one byte an error will be indicated by the 
assembler. If a multiple constant specification 

is used, the DATA directive allocates a num-

ber of bytes corresponding to the number of 
elements in the multiple constant. If more 

than sixteen elements are specified, an error 

will be indicated. A multiple constant specifi-

cation is decoded only up to the second 
single quote; for example, in the statement 

DATA 11'27%13'10' the ,13`10' part is ignored. 
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EJE — Eject the listing page 
	

LIBR — Library directive 

Label 
	

Operation 
	

Operand 

EJE 

Label 
	

Operation 
	

Operand 

LIBR 
	

string 

  

This directive has the format shown, and instructs the 
assembler to advance the listing to the top of the next 
page, regardless of the line position on the current listing 
page. It is used to organise a listing for documentation 
purposes, and does not appear in the listing. 

END — End assembly 

Label 
	

Operation 
	

Operand 

END 
	

expression 

This directive has the form shown above, where: 

expression may be resolved to the starting address of the 
program. If this parameter is unspecified, the 
start address is set to zero. 

The END directive informs the assembler that the last 
statement to be assembled has been input and the 
assembler may proceed to the next pass; it also causes 
the assembler to communicate the program start address 
to the object module. 

EQU — Specify symbol equivalence 

Label 
	

Operation 
	

Operand 

name 
	

EQU 
	

expression 

The format of this directive is shown above, where: 
name 

	

	is a symbol which is to be assigned some 
value by the assembler, and every EQU 
directive used must have such a symbolic 
name in the label field; 

expression may be resolved to zero or some integer 
value. 

The EQU directive instructs the assembler to equate 
the symbol in the label field with the evaluatable expres-
sion in the operand field; whenever the symbol is used in 
the program after being assigned a value in this way, the 
symbol is replaced by the value of the expression. 

This directive has the form shown above, where: 

string 	is a sequence of valid characters, excluding 
a colon (:) which would be regarded as a 
block start character on the object tape. 

The LIBR directive enables several paper tapes to be 
combined, and the contents of these tapes assembled as 
if they were joined in one source tape. When the 
assembler reaches the LIBR directive, the string is printed 
out and the assembler pauses until any character is typed, 
after which the pass continues. In this pause, a new tape 
may be loaded into the reader and it will be assembled as 
an extension of the program on the preceding tape. This 
allows a program to be punched on a number of short 
tapes rather than one long one, thus reducing the problem 
of editing, and also allows the creation of 'libraries' of 
subroutines or programs. 

If the printer or punch has been turned off by the 
PRT or PCH directives (see later), LIBR returns it to the 
ON state. 

ORG — Set location counter 

Label 
	

Operation 
	

Operand 

(name) 
	

ORG 
	

expression 

This directive has the form shown above, where: 

name 	is an optional label which identifies the 
location specified by the expression; 

expression resolves to a positive integer value which 
replaces the contents of the location counter. 
Bytes assembled after this directive will be 
assigned sequential addresses in memory, 
beginning with this value. Any symbols in 
the expression must be previously defined, 
or the assembler will subsequently indicate 
an error. 

The ORG directive sets the location counter ($) to a 
specified value; if no ORG statement is used, the 
assembler assumes an ORG 0 at the beginning of the 
program. 
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PCH — Alter punch control 
	

SPC — Control spacing 

Label 
	

Operation 
	

Operand 

PCH 
	

ON or OFF 

Label 
	

Operation 
	

Operand 

SPC 
	

expression 

  

This directive has the form shown above, and instructs 
the assembler to resume or discontinue punching out the 
object tape. It is primarily used to suppress parts of the 
object module. PCH is set to ON at the beginning of an 
assembly; if it is changed during a program, the PCH OFF 
will not appear in the listing. During pass 3, a PCH OFF 
directive will cause any outstanding bytes of the object 
module to be printed. 

Only two characters of the ON or OFF will be 
decoded. 

PRT — Alter printer control 

Label 
	

Operation 
	

Operand 

PRT 
	

ON or OFF 

This directive has the form shown above, and operates 
in the same way as the PCH directive except that it 
controls the listing printer instead of the tape punch. 
Once again, a PRT ON is assumed at the start of an 
assembly, and a PRT OFF will not appear in the listing if 
the directive is used later in the program. 

Only two characters of the ON or OFF will be 
decoded. 

RES — Reserve memory storage 

Label 
	

Operation 
	

Operand 

(name) 
	

RES 
	

expression 

This directive has the form shown above, where: 

name 	is an optional label which, if used, becomes 
the symbolic address of the first byte alloca-
ted by the directive; 

expression is some expression which may be resolved to 
a positive integer or zero. 

The RES directive tells the assembler to reserve 
sequential bytes of memory, the number of which is 
defined by the value of the expression in the operand 
field; if this value is negative an error will result. The 
reserved bytes are not set to a known value but the 
location counter is incremented. 

As for the PCH directive, any outstanding bytes of 
the object module will be punched as this instruction is 
executed. 

This directive has the form shown above, where: 
expression is some expression which resolves to zero or 

a positive integer. 

The SPC directive instructs the assembler to skip a 
number of lines in the listing print-out, the number being 
defined by the value of the expression in the operand 
field; if this value is greater than may be contained in 
one byte, an error will be indicated. If this number is 
greater than the number of lines remaining on the listing 
page, the effect is the same as the EJE directive. An SPC 
directive is used to organise listings, and does not appear 
in the listing. 

TITL — Title 

Label 
	

Operation 
	

Operand 

TITL 
	

string 

This directive has the form shown above, where: 

string 	is a string of valid characters, up to 40 
characters in length. 

The TITL directive instructs the assembly to skip to 
the top of the next listing page and insert a given title as 
a heading; the title information is given in the string in 
the operand field. This directive does not appear in the 
listing. The title will appear at the top of each subsequent 
page unless and until a new TITL directive is used. 
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PRODUCING A SOURCE TAPE 

When a program has been written in 2650 assembly 
language, it must be transferred onto paper tape before 
being input to Prometheus. The Prometheus program 
accepts standard 7-bit ASCII coded characters, and 
requires any parity bits to be removed or set to zero. 
This is automatically done if the teletype tape reader is 
used to read the source tape, but if a fast tape reader is 
used the control routine for the reader must remove the 
parity bit. 

The program should be punched out exactly as it is 
written, including spaces between fields and a RETURN 
followed by a LINE FEED at the end of each program 
statement; typing the LINE FEED before the RETURN 
may cause errors. A maximum of 72 characters is allowed 
in any statement. This process is simple for any user with 
slight knowledge of the teletype or typewriter keyboard; 
for this reason, this section will be confined to methods 
of correcting any punching errors which may occur. 
These methods are set out below. 

Cancelling a mis-punched character 
If the error is spotted immediately, the incorrect 
character may be cancelled by punching a back-arrow 
(<—) followed by the correct character. The assembler 
ignores any character followed by a back-arrow. No 
spaces should be punched between the three characters. 

Examples: 

EOQ-RZ R2 will be taken as EORZ R2 

LOQZ<—<—DZ R1 will be taken as LODZ RI. 

Cancelling an entire line 
(before the carriage return has been punched) 
Punching CONTROL + X (holding down the CONTROL 
key and typing an X), followed by a carriage return  

means that the entire line of the program up to and 
including the CONTROL + X character is ignored by the 
assembler. 

Inserting an entire line 
This is achieved by using the tape reader and tape punch 
of the teletype together. The tape containing the program 
to be modified is loaded into the reader at the start of 
the program, the punch switched on, and the reader 
started. The tape being read in is then reproduced by the 
punch. The reader is stopped just before the point at 
which the line is to be inserted, and the single-step reader 
control button used to advance the tape until the final 
character of the line preceding the insertion has been 
copied. The new line is then punched out in the usual 
way, including the final carriage return and the line feed 
characters, and then the reader started again to copy the 
remainder of the program tape. This process may be 
repeated as many times as necessary, if several lines are 
to be inserted, by stopping the copying process at the 
appropriate points. 

Deleting an entire line 
This may be achieved by following the sequence of 
operations given for inserting a new line, except that 
instead of typing a new line before the reader is restarted, 
the single-step control is used to advance the tape through 
the reader with the punch turned off, until the line to be 
deleted has passed completely through the reader. The 
punch is then switched on, and the reader restarted; the 
line bypassed in this way will not be reproduced by the 
punch. 
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ASSEMBLING A PROGRAM 

Once a source tape containing the assembly language 
program has been punched, and any punching errors 
corrected, the assembly by Prometheus may be started; 
the procedure is detailed below. 
1) Load the tape into the reader of the teletype (or the 

tape reader if one is available) at the start of the 
program. 

2) Set the PAUSE switch on the DS2000 base (see Ref.3) 
to 'RUN' and press the RESET button, this clears the 
program counter in the 2650 on the prototyping 
board to zero. If the assembler and prototyping board 
are to be used without the DS2000, the same results 
are obtained by pulling the RESET line on the PC1001 
or ABC1500 (see Ref.]) to a logic '1', and the PAUSE 
line to logic '0'. When the program counter is clear, 
the PIPBUG program (see Ref.2) will respond with an 
asterisk (*) requesting further information. 

3) Immediately after the asterisk type `G' followed by 
the number which transfers control to the memory 
location at which the Prometheus program begins (see 
Ref.2). This number varies according to the input 
device used; if this is a teletype the number is 2200, 
and if it is a fast tape reader the number is 2204. The 
number must be followed by a carriage RETURN, 
and the assembler then responds by printing an 
identifying message confirming contact with the 
Prometheus program, followed by 'PASS = 

4) Type '1' immediately after the latter response; the 
assembler then prints 'IDENTIFICATION'. On this 
line, the user can add a program name or number, or 
add any other identification to specify a particular 
assembly. Any character typed after 'IDENTIFICA-
TION' is simply repeated back to the teletype printer, 
and has no effect on the assembler. An identifying 
message must be followed by a carriage RETURN, at 
which the assembler will automatically read in the 
source tape via the teletype or tape reader. As 
described earlier, on the first pass the assembler 
builds up a symbol table, and the number of symbols 
used in the program is printed in the form 'SYMBOLS 
USED n' where n is the number of valid symbols 
defined by the user; this is in addition to the 20 
symbols predefined in the assembler. Only valid 
symbols are counted, and the number of such symbols 
must not exceed 365. This is followed by 'PASS = 
indicating that the assembler is ready for the second 
scan of the source tape. 

5) Load the source tape into the reader as in step 1. 
6) Type '2' after 'PASS '. The assembler then automati-

cally reads the source program line-by-line, performs 
the assembly, and prints out a listing of the assembly 
language program, including any error messages (a 
detailed discussion of a sample listing is given below). 
The assembler then prints 'TOTAL ASSEMBLER 
ERRORS n', where n is the number of error message  

symbols printed; if no errors occur, n will be zero. 
The assembler then prints 'PASS = 

7) Load the source tape into the reader as in steps 1 
and 5. 

8) Type '3'. The assembler responds by printing 'TURN 
ON PUNCH AND TYPE A CHARACTER', a reminder 
to switch the teletype punch on to produce the hexa-
decimal tape; the character typed can be any character 
on the keyboard. The assembler then automatically 
reads in the source tape for the third and final pass. 
The hexadecimal tape is punched, and a listing of the 
hexadecimal translation of the program printed out, 
followed by 'PASS = 	If further copies of the 
assembly language or hexadecimal listings are required, 
or if another hexadecimal tape is required, the source 
tape may be loaded as in steps 1, 5, and 7 and a '2' or 
a '3' typed to repeat the second or third pass. 

9) Press the RESET button (or pull the RESET line to 
logic '1') as before. The system responds with an (*) 
and is then ready for the loading of a program into 
the 2650 development system via PIPBUG. 

Notes 
1) If different programs are to be assembled immediately 

after each other, time is saved by loading the new 
program tape into the reader as in step 1 and typing a 
`1' after the final 'PASS =' output during step 8. The 
assembly of the new program may then be continued 
from step 4 onwards. 

2) In steps 4, 6, and 8, if any number other than '1', '2', 
or '3', is typed, the assembler will ignore this number 
and reprint 'PASS =' until a 'I', '2', or '3' is typed. 

3) On pass 1 the symbol table needed for the assembly 
is built up; pass 1 must therefore be the first pass 
(step 4). However, as both passes 2 and 3 perform a 
complete assembly using this table, the order of these 
two passes may be shuffled if required. 

SAMPLE LISTING 
A typical printout from the assembler is shown in Fig.15; 
the brief explanations below refer to this listing. 
1) LINE column: each assembled line is assigned a line 

number for identification purposes, which is printed 
in this column. 

2) ADDR column: the numbers in this column are equal 
to the value of the assembly location counter, and 
indicate the address in storage at which the first byte 
of the line to be assembled is to be loaded. This 
column alternatively contains the value of a symbol 
defined by the line. 

3) DATA columns (B1, B2, B3, B4): these columns 
describe the data bytes which are to be stored 
sequentially, starting at the address in the ADDR 
column. 
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*G2200 

PROMETHEUS RESIDENT ASSEMBLER FOR 2650 

PASS = 1 
I DEN TI FI CATION EXAMPLE 5/4/77 11. 44 

SYMBOLS USED 	0 

PASS 

2650 

= 	2 

ASSEMBLER VER 	1 PAGE 	1 

LINE ADDR B1 B2 B3 B4 ERROR SOURCE 

1 *EXAMPLE WITH ERRORS 
2 0500 ORG }•500' 
3 0500 CO CO CO L 	START LODI , RO 3 LABEL TOO LONG 
4 0503 05 02 R 	 LODI 	R1 2 MISSING COMMA 
5 0505 86 00 A 	ADDI , R2 1F INVALID NUMBER 
6 0507 CC 00 00 U 	STRA, RO TEMP UNDEFINED LABEL 
7 050A END 

TOTAL ASSEMBLER ERRORS = 	4 

PASS 3 
TURN ON PUN CH AND TYPE A CHARACTER 
05000A3CCOC00005028600CC0000F6 

:00000000 

PASS = 

Fig.15 — Sample listing produced by Prometheus 

4) ERROR column: this column may contain error 
codes, which are detailed below. 

A 	Argument error. The argument of an instruction 
has been coded in such a way that it cannot be 
resolved to a unique value. 

F 	Phase error. A symbol has a different value on the 
second pass to its value on the first. This error may 
occur for various reasons: 1) A tape may not have 
been returned to the start of the program and some 
definitions missed; 2) in a program consisting of 
several, tapes (using the LIBR directive) the tapes 
have been fed in the wrong order; or 3) the symbol 
table has been exceeded, that is the program has 
defined more than 365 symbols. This error is not 
counted. 
Index error. There is an error in the index field of 
the instruction. 

L — Label error. The label contains too many charac-
ters, contains invalid characters, or begins with a  

number. After a Label error the rest of the state-
ment is ignored, and three NOPs (see Instruction 
Set) will be assembled. 

M 	Multiple definition error. A symbol has been used 
before or is one of the 20 predefined symbols. 

N 	Number error. There is an error in the number of 
bytes specified by a DATA or RES directive, or in 
the number of lines specified by a SPC directive. 

0 	Op-code error. The mnemonic in the instruction 
field of the statement has not been recognised; this 
error generates three NOPs. 

P 	Paging error. A memory access instruction has 
attempted to access a storage location outside the 
current page of memory. 
Note: Prometheus allows the value of the location 
counter ($) to cross page boundaries, but if this 
occurs in a program the resulting object tape will 
not run on the 2650. 
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R — Register field error. The register field could not be 
evaluated; or when evaluated was less than 0 or 
greater than 3; or could not be found. 

S — Syntax error. A syntax rule has been violated or 
information additional to that required for an 
instruction has been included. 

U — Undefined symbol error. An undefined symbol has 
been found in the argument field of the statement. 

W — Warning. The indirection indicator has been used 
where it is not permitted. This error is not counted. 

5) SOURCE section: this section reproduces the assembly 
language program as read by the assembler. Up to 44 
logical columns will be reproduced on the listing. 

6) HEXADECIMAL listing: after 'PASS = 3' the hexa-
decimal translation of the source tape is printed out, 
in the standard format required for loading via 
PIPBUG. Ref.8 gives details of this format. 

REFERENCES 
1. Signetics 2650 Introductory Brochure and Short 

Form Catalogue (order code 9399 509 55361). 
2. Pipbug', Signetics Microprocessor Document SS50. 
3. '2650 Demo System', Signetics Microprocessor Docu-

ment SP51. 
4. '2650 Evaluation Printed Circuit Board Level System 

(PC1001)', Signetics Microprocessor Document SP50. 
5. '2650 Adaptable Board Computer (ABC1500)', Sig-

netics Microprocessor Document SP55. 
6. Hardware Specifications, Signetics Microprocessor 

Manual. 
7. 'General Delay Routines', Signetics Microprocessor 

Document AS52. 
8. 'Absolute Object Format (Revision 1)', Signetics 

Microprocessor Document SS51. 

All these publications are available from Mullard Limited. 

APPENDIX 

PAPER-TAPE EDITOR 
Once the Prometheus board has been installed in con-
junction with the PC1001 or ABC1500, a new paper-tape 
editing facility is available, and may be used to simplify 
the modification of a program tape. The editor is supplied 
in the form of a paper tape containing 'the editor 
program, and the instructions for its use are given below. 
1) Load the editor program into the memory of the 

PC1001 or ABC1500, using the PIPBUG loader 
command. 

2) Load the tape which is to be modified into the tele-
type tape reader or fast tape reader at the beginning 
of the program, having removed the editor program 
tape. 

3) Type G500 (if the teletype reader is used) or G504 (if 
the fast reader is used) to enter the editor program. 
The editor then causes a blank leader to be produced 
by the tape punch. 

4) Type in any editing commands required. These consist 
of one of two characters, and are detailed below. 

Cn— copy n lines from the tape reader to the tape 
punch; n is in the range 1 to 9. The 'C' is 
optional, as copy mode is the default condition. 

Sn — skip n lines on the tape reader without copying; 
n is in the range 1 to 9. 

I — insert one line; information from the keyboard 
is copied by the tape punch until a RETURN is 
typed. 

A — append to line; one line is copied from the tape 
reader to the tape punch, stopping before the 
carriage return. Information from the keyboard 
is then copied by the punch until a RETURN is 
typed. 

E — end of tape; this command is used to complete 
an editing session, and outputs a blank trailer. 
The typing of any character then causes a new  

blank leader to be output and a new editing 
session may begin. 

R 	copy remainder of tape; information is copied 
from the tape reader to the tape punch until a 
LIB R or END directive is encountered. 

5) If the editing procedure is complete and an assembly 
or a run of a program is desired, press the RESET 
button (or pull the RESET line to a logic '1'). This, 
returns control to PIPBUG, and the PIPBUG program 
then prints an asterisk (*) and waits for further 
instructions. 

NOTES 
1) Editor commands are not returned to the teletype, 

and are not printed on the listing. 

2) If an unrecognised editing command is typed, it will 
be ignored. 

3) A complete valid editing command is executed as soon 
as it is typed, and no carriage return is required after 
the command. 

4) An S command or a C command can be cancelled by 
typing another command before the number of lines. 
For example, SC1 is equivalent to Cl. 

5) When additions or insertions are being typed after an 
A or I command, corrections may be made by use of 
the backspace (4—) or CONTROL + X facilities (see 
the section on the punching of a source tape). If 
CONTROL + X is used, it will be copied to the tape 
punch and the line will be terminated by the output 
of a carriage return followed by a line feed. 

6) Any addition or insertion (using the A or I command) 
is terminated by a carriage return; a line feed is 
automatically punched after the RETURN character 
on the output tape. 

7) All lines output by the tape punch will be followed by 
two blank characters to separate the lines. 
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PF ASSEMBLER VERSI°N 8 LEVEL 5 
	

PAGE 	1 D 	06/05/78 	TIME 10:21:11 

LINE ADOR LABL RI 32 P3 R4 ERROR SOURCE 

1 	 PCH 	ON 
	

000^0100 



PIP 	ASSEMBLER VERSION 8 LEVEL 5 PROMETHEUS 	r 	IDENT 	ASSEMBLER 	 PAGE 	2 	D 	06/05/78 TIME 10:21:11 

LIN= A)DR 	LABL 81 	82 	03 84 ERROR SOURCE 

2 * 	Bits 	in 	PSL. 00000300 
3 0001 CAR 	IOU 	14 1 011 	Carry 	bit. 00000400  
4 0002 Lcnm 	EQU 	H'02' 	Compare 	bit. 0)000500  
5 0004 DVI 	EOU 	H'04' 	Overflow 	bit. 00000600 
6 
7 

0008 
0010 

WCEQU 	H'08' 	With 	carry 	hit. 
RS 	EQU 	H'10 1 	Register 	select 	hit. 

00000700 
00000800  

3 0020 IOC 	IOU 	H'20' 	Interdigit 	carry 	bit. 00000930 
9 0000 CC 	IOU 	H'CO' 	Condition 	code 	bits. 00001000 
1) * 	Bits 	in 	PSU. 

0007 
00001100

11 SP 	IOU 	H'07' 	Stack 	pointer. 00001200 
12 0020 Il 	IOU 	H'20' 	Interrupt 	inhibit 	bit. 000013)0 
13 0040 FLAG 	EQU 	H'40' 	Flag 	bit. 00)01400  
14 0080 SENS 	E01 	H'80' 	Sense 	bit. 00001500 
15 * 	Register 	defenitions. 00001600 
16 0000 RO 	EQU 	0 	 Register 	O. 00001730 
17 0001 RI 	IOU 	1 	 Registers 	I 	and 	1'. 03001800 
15 0002 R2 	EQU 	2 	 Registers 	2 	and 	2'. 00001900 
19 0003 R3 	EQU 	3 	 Registers 	3 	and 	3'. 00002000 
2) * 	Condition 	Code 	status. 00012100  
21 0000 Z 	EQU 	0 	 Zero condition. 00002200 
22 0001 P 	EQU 	1 	 Positive 	condition. 000023)0 
23 
24 

0002 
0000 

N2 	 Negative 	condition. 
EQ 	

ECM 
EQU 	0 	 Eoual 	condition. 

00002400  
00002500 

25 0001 GT 	100 	1 	 Greater 	than 	condition. 00002600 
26 0002 LT 	EQU 	2 	 Less 	than 	condition. 00002700 
27 0003 UN 	EQU 	3 	 Unconditional. 00002800 
28 00002900 
29 * * 00003000 
3) * 	PROMETHEUS 	RESIDENT 	ASSEMBLER COMMENT PART. * 00003100 
31 * 00003200 
32 *** 0)003300 
33 * 	 3800-3121 	LABEL 	BUFFER 00003400 
34 * 	 3122  00003500  
35 * 	 PRINT 	FLAG 3F23 00003600  
36 * 	 3F24 	 FLAGS 03003700 
37 * 	 3125-3F28 	BUF3 	(4) 	ERROR 	BUFFER 00003800  
38 * 	 3129 	 CRTL 00003900  
39 * 	 312A-3120 	BUF8 	(4) 	NOT 	COMPRESSED LABEL 00004000 
4) * 	 312E-3F30 	BUIE, 	(3) 	COMPRESSED 	LABEL 000041)0 
41 * 	 3F31 	 COUNT2 00004200 
42 * 	 3132 	 COUNT2+1 00004300  
43 * 	 3133 	 NRERR NUMBER 	OF ASSEMBLY ERRORS 	(BIN) 00004400  
44 * 	 3134 	 START 	ADDRESS OF OBJECT CODE 00004500 
45 
45 
47 

* 	 3F35 

* 	 3136 	
STADO+1 
PAGE COUNT 

* 	 LINE4R 3137 

00004600 
00)04730  
00004800 

48 * 	 3F38 	 LINENR+I 00004900 
49 
5) 

* 	 3139 

	

1 A 	
ADORES 

* 	 ADDRES+1 
000050)0 
00005100 

51 * 	 3F3B 
PASS" 

00005200 
52 * 	 3F3C 00005300 
53 * 	 3130 	 MAXLAB MAXIMUM NUMBER 	OF LABELS 00005400 



PI° 	ASSEMBLER VERSI°N 8 LEVEL 5 	PROMETHEUS R' 	IDENT 	ASSEMBLER 	 PAGE 	3 	D' 	, 	06/05/78 TIME 10:21:15 

LINE ADDS 	LABL 81 	B2 03 84 ERROR SOURCE 

54 * 3F3E 	 mAXLAB+1 00005500 
55 3F3F 	 LSTLAB LAST LABEL 	ADDRESS 00005600 
56 3140 	 ISTLAB+1 000057)0 
57 3141 	 lANR 00005300 
53 3142 	 LANR+1 0)005900 
59 3143 	 POINT4 00006000 
6) 3144 	 POINT4+1 00006100 
61 3F45-3F6C 	PUF1 	(40) 	TITLE 	BUFFER 00)06200 
62 3F6D 	 TEL1 00006300 
63 3F6E 	 TEL1+1 03306400 
64 3F6F 	 CNTRL1 00006500 
65 3170 	 POINT5 00006600 
66 3171 	 POINT5+1 00006700 
67 3172 	 ADRTYP 00006800 
65 3173 	 OPC1 00006930 
69 3174 	 LINPAG LINES 	PER 	PAGE 	(DECREMENTING) 00)07000 
70.  3F75 	 CHARNR 00007100 
71 3176 	 REGOA 00007200 
72 3177 	 REG3A 00007300 
73 3178 	 REG2A 03)074)0 
74 3179 	 REG1A 03007500 
75 3F7A 	 REGOBJ NUMBER OF OBJECT BYTES 	PER LINE 00007630 
76 3178-3102 	RUF5 	(72) 	SOURCE 	CODE 	BUFFER 00307700 
77 3FC3 	 CHACNT NUMBER 	OF CHARACTERS 	IN 	BUF5 0)007800 
79 3FC4 	 LABADR 00097900 
79 3105 	 LABAOR+1 00308000 
8) 3FC6 	 BYTC00 NUMBER OF 	BYTES 	IN 	CODE 00008100 
81 31C7 	 RYTE1 00008200 
82 3FC8 	 RYTE2 00008300 
83 31C9 	 RYTE3 00008400 
84 3FCA-3F06 	BUF4 	(13) 	09JECT 	CODE 	BUFFER 000085)0 
85 3107 	 PBUF 	RELATIVE 	ADDRESS 	? 00008630 
86 3108 	 ABUF+1 00008700 
87 3109 	 NEGCON 	IS 	HtFE-#.IF 	- 	APPEARS 00308800 
83 3FOA 	 TEKEN 00008900 
89 3108 	 STRLEN STRING LENGTH 03009000 
90 3FOC 	 SCRPNT 	SOURCE 	POINTER 00009100 
91 3100 	 CONTRI 00009200 
92 3FDE 	 INDIR 	IS 	1,IF 	* 	APPEARS 00009300 
93 3FOF 	 HAAK 	IS 	H'FF' 	IF 	>,0 	IF 	<,ELSE 	1 00009400 

94 3FE0 	 STRCON STRING CONTROL,0=8,1=H,2=0,3=0 00009500 
95 31E1. 	 DECMSB DECIMAL 	MSBYTE 00009600 
96 3FE2 	 DECISB 00009700 
97 3FE3-3FF4 	RUF9 00009800 
98 3115-3118 	BCOBUF 00009930 
99 3FF9 00010000 
10) 3FFA 	 REG2 00010100 
1)1 3118 	 REG3 000102)0 
1)2 3FFC 	 OATA 00010300 
1)3 3FFD 	 NRBYTS 00010430 
1)4 3FFE 	 CHECK 00310500 
105 3FFF 	 CHSTOR 0,010600 



PI) ASSEMBLER VERSI0N 8 LEVEL 5 PROMETHEUS P IDENT ASSEMBLER 	 PAGE 	4 D 	06/05/78 	TIME 10:21:16 

LINE ADDR LABL 81 82 03 84 ERROR SOURCE 

106 * 0)0/07)0 
107 * * 00010800 
199 * END OF PROMETHEUS 	RESIDENT 	ASSEMBLER COMMENT PART * 090109)0 
109 
11) 

* 
* BEGIN IF CROSS-ASSMBLER 	UPDATE *

* 011000 
 VA= 

111 * * 0)011200 
112 ** 003113)0 
113 ORG H'3800'  0J011400 
114 ** 00011500 
115 3800 LABUF RES H/722' 0)011600 
116 RES 1 00011730  
117 3123 PRFLAG RES 1 0)311800 
118 3124 FLAG3 RES 1 00011900 
119 3125 8U13 RES 4 03012000 
12) 3129 CRTL RES 1 00012100 
121 3F2A BUF8 RES 4 03012200 
122 3F2E BUF6 RES 3 00012300 
123 3131 COUNT2 RES 2 00012400 
124 3133 NRERR RES 1 00012500 
125 3134 STADD RES 2 00312600  
126 3136 PAGCNT RES 1 00012700  
127 3137 LINENR RES 2 00912890  
129 3139 ADORES RES 2 09012900 

3138 129 RES ENDFLG 1 00013000 
13) 3F3C PASS RES 1 00013100  
131 3130 MAXLAB RES 2 00313290 
132 313F LSTLAB RES 2 00013300 
133 3141 LANR RES 2 09013400 
134 3143 POINT4  RES 2 00013530 
133 3145 BUF1 RES 4C 00313600 
136 3160 TEL1 RES 2 00013700 
137 316F CRTL1 RES 1 00013800 
139 3170 POINTS RES 2 00013900 
139 3172 ADRTYP RES 1 00014000 
14) 3173 OPC1 RES 1 00014130  
141 3174 LINPAG  RES 1 050142)0 
142 3175 CHARNR RES 1 00)143)0 
143 3176 REGOA RES 1 00014400 
144 3F77 REG3A RES 1 09014500  
145 3178 REG2A RES 1 00014600 
146 3F79 REG1A RES 1 03014730 
147 317A 

3178 
REGOBJ 
BUF5 

RES 
RES 148 

1 
72 g:C0111:91g 

149 31C3 CHACNT RES 1 00015000 
15) 3FC4 LABADR RES 2 09015100 
151 3FC6 BYTCOD RES 1 00015200  
152 3FC7 BYTE1 RES 1 09015300  
153 3FC8 BYTE2 RES 1 00015400 
154 3FC9 BYTE3 RES 1 00015500 
155 3FCA 8014 RES 13 00015600 
156 3FD7 ABUF RES 2 00015700 
157 3109 NEGCON RES 1 09015800 



PIP 	ASSEMBLER 	VERSInN 8 LEVEL 5 	PROMETHEUS R TDENT 	ASSEMBLER 	 PAGE 	5 	D 06/05/78 TIME 10:21:18 

LINE 	ADDR 	LABL 	B1 	B2 	P3 84 ERROR SOURCE 

159 	 3FDA TEKEN RES 	 1 00015930 
159 	 3FDE STRLEN RES 	 1 03016000 
163 	 3FDC SRCPNT RES 	 1 00016100 
161 	 3FDD CONTRL RES 	 1 00016200 
162 	 3FDE INDIR RES 	 1 00016300 
163 	 3FDE HAAK RES 	 1 00016400 
164 	 31E0 STRUM RES 	 1 00016500 
165 	 3FE1 DEcmsn RES 	 1 00016600 
165 	 3FE2 DECLSR RES 	 1 00016700 
167 	 3FE3 BUF9 RES 	 18 00016800 
163 	 3FF5 BCOBUF RES 	 4 00016900 
169 RES 	 1 00017000 
173 	 3FFA REG2 RES 	 1 00017100 
171 	 3FFB REG3 RES 	 1 00017200 
172 	 3FFC DATAS RES 	 1 03017300 
173 	 3FFD NRBYTS RES 	 1 00017400 
174 	 3FFE CHECK RES 	 1 00017500 
175 	 3FFF CHSTOR RES 	 1 00017600 
176 ** 00017700 
177 * * 0)017800 
178 * END OF CROSS-ASSEMBLER UPDATE * 00017900 
179 * * 00018000 
183 * BEGIN 	OF 	PROMETHEUS 	RESIDENT 	ASSEMBLER PROGRAM PART * 00018100 
181 * * 00018200 
182 00018300 
183 ORG 	 H'2200' 00018400 
184 00018500 
185 	220) 	2200 	04 	80 TTYIN LODI.R0 	H'80' 00018600 
1852202 	 1B 	02 BCTR.UN 	SPRFL 00018700 1.87. 

00018800 
189 	2204 	2204 	04 	00 FPTR LODI.R0 	0 00018900 
189 	2205 	2206 	CC 	1F 2; SPRFL STRA.R0 	PRFLAG 00019000 
19) 	2209 	 74 	07 CPSU 	 SP 00019130 
191 	220B 	 77 	02 PPSL 	 ]COM 00019200 
192 	220) 	 75 	08 CPSL 	 WC 03)193)0 
193 	220= 	 07 	28 LODI,R3 	40 00019400 
194 	2211 	2211 	OF 	48 	A2 LOOP1 LODA,R0 	MES1,R3,- 00019500 
195 	2214 	 3F 	2E 	79 BSTA,UN 	WRCHAR 00019600 
196 	2217 	 5B 	78 8RNR,R3 	LOOP! 00019700 
197 	2219 	2219 	07 OB PRPASS LODI.R3 	11 00019830 
193 	2213 	221B 	OF 	48 rA LOOP3 LOOAPRO 	MES2,R3,- 00019900 
199 	221E 	 3F 	2E 79 ..... BSTA.UN 	'WRCHAR 00020000 
200 	2221 	 5B'78 BRNR,R3 	100P3 00020100 
201 	2223 	 3F 	2E 	'F BSTA,UN 	LEESCH 00020200 
202 	2226 	 3F 	2E 79 BSTA,UN 	WRCHAR 00020300 
203 	2229 	 A4 	30 SUBI.R0 	H'30' 00020400 
204 	2228 	 99 	6C BCFR,P 	PRPASS 00020500 
205 	2220 	 E4 	03 COMIrRO 	3 00020600 
205 	222' 	 19 	68 BCTR.P 	PRPASS 00020700 
287 	2231 	 CC 	11 7C STRA,RO 	PASS 00020800 
203 	2234 	 E4 	01 COMI.R0 	1 00020900 
209 	2235 	 9C 	22 	9C BCFA.7 	PASS2 00021000 



PIP 	ASSEMBLER 	VERSIoN 8 LEVEL 5 	PROMETHEUS R" 	!DENT 	ASSEMBLER PAGE 6 0 06/05/78 TIME 10:21:22 

LINE A3D4 	LABL 	B1 	82 	P3 34 ERROR SOURCE 

21) 2239 	 07 	11 LODI.R3 	17 00021100 
211 2238 	2238 	OF 	48 Fl L00P4 LODA.R0 	MES4+1,123,- 00021200 
212 223E 	 3F 	2E 	79 BSTA.UN 	WRCHAR 00)213)0 
213 2241 	 58 	78 RRNR.R3 	LPOP4 00021430 
214 2243 	2243 	3F 	2E mF LOOPS BSTA.UN 	LEESCH 00)21500 
215 2245 	 3F 	2E 79 BSTA.UN 	WRCHAR 000216)0 
216 2249 	 E4 	OD COMI.R0 	13 00021700 
217 2248 	 98 	76 BCFR.Z 	LOOPS 03021030 
219 224) 	 04 	60 LODI.RO 	H'60' 00)21900 
219 224F 	 07 	01 LODI,R3 	1 00022030 
223 2251 	 CF 	IF 	7D STRA.R3 	MAXLAB 00022100 
221 2254 	 CC 	1F 	77  STRA.RO 	MAXLAB+1 00)22200 
222 2257 	 04 	82 LODI,R0 	El'82' 00072300 
223 2259 	 07 	01 LODI.R3 	1 03022430 
224 2253 	 CF 	1F 	7F STRA.R3 	LSTLAR 00022500 
225 225: 	 CC 	IF 40 STRA.RO 	LSTLA8+1 00022600 
226 2261 	 05 	38 LOOI,R1 	H9 381  00022700 
227' 2263 	 C) 	1F 	43 STRA.R1 	POINT4 003228)0 
223 2265 	 20 EORZ 	 RC 00022900 
229 2267 	 CC 	1F 	44 STRA.RO 	POINT4+1 00023000 
23) 226A 	 CD 	iF 70 STRA.R1 	POINTS 000 73100 
231 2260 	 CC 	IF 71 STRA.RO 	POINT5+1 00023200 
232 227) 	 Cl STRZ 	 RI 00023300 
233 2271 	 C2 STRZ 	 R2 00023400 
234 2272 	2272 	04 	78 LOOP6 LO0I.R0 	H 1781  00023500 
235 2274 	 CC 	9F 43 STRA.R0 	*POINT4 00023600 
236 2277 	 DA 	02 BIRR.R2 	INCREG 00023700 
237 2279 	 D9 00 BIRR.R1 	INCREG 00023800 
239 2278 	2278 	E6 	21 INCREG COMI.R2 	H'21' 00)23900 
239 227D 	 98 	04 BCFR.Z 	INCPT4 00024000' 
24) 2277 	 E5 	07 COMI.R1 	7 00024100 
241 2281 	 18 	12 BCTR.Z 	KIRCIR 00024200 
242 2283 	2283 	OF 	IF 	43 INCPT4 LODA.R3 	POINT4 03)24330 
243 2286 	 OC 	IF 	44 LOOA,R0 	POINT4+1 00024400 
244 2289 	 08 02 BIRR.RO 	STPT4 00024530 
245 228B 	 DB 	00 BIRR.R3 	STPT4 00024600 
246 228D 	228D 	CC 	iF 44 STPT4 STRA.RO 	PCINT4+1 000247)0 
247 229) 	 CF 	1F 	43 STRA.R3 	PCINT4 00024800 
248 2291 	 1B 	5D BCTRPUN 	LOOP6 000249)0 
249 ** 00025000 
25) 2295 	2295 	20 KLRCLR EORZ 	 RO 00025100 
251 2295 	 CC 	1F 	41 STRA,R0 	LANR 00025230 
252 2299 	 CC 	IF 	42 STRA,R0 	LANR+1 00025330 
253 229C 	229C 	05 	38 PASS2 LODI,R1 	+1,381 00025400 
254 229E 	 06 	00 LODI,R2 	0 00025500 
255 22A3 	 07 00 LODI.R3 	0 00025600 
256 22A2 	22A2 	CF 	1F 60 LOOP? STRA.R3 	TEL1 00025730 
257 22A5 	22A5 	CD 	iF 	43 LOOPS STRA.R1 	POINT4 00025000 
255 22A3 	 CE 	IF 	44 STRA.R2 	PCINT4+1 00075900 
259 22A8 	 OC 	9F 43 LOOA,RO 	*POINT4 00026030 
26) 22A: 	 44 	7F ANDI,R0 	14#7F1 00026100 
261 220 	 CC 	9F 43 STRA.R0 	*PCINT4 00026200 



PI3 	ASSEMBLER 	VERSION 3 LEVEL 5 	PROMETHEUS R 	IDENT ASSEMBLER PAGE 7 06/05/78 TIME 10:21:24 

LINE ADDR 	LABL 	81 	82 	°3 B4 ERROR SOURCE 

262 2283 	 86 	05 ADOIrR2 5 000263)0 
263 2285 	 77 	08 PPSL WI 00026430 
264 2287 	 85 	00 ADDIrR1 0 00026500 
265 2289 	 75 	08 CPSL WC 00026600 
265 2288 	 DB 	OA BIRR,R3 GNCR 00026700 
267 228) 	 OF 	1F 6) LODArR3 TEL1 00026800 
268 22C) 	 87 	01 ADDIrR3 1 00)26900 
269 22C2 	 CF 	IF 	6) STRA.R3 TELL 00027000 
27) 22C5 	 07 	00 LODI,R3 0 00027100 
271 22C7 	22C7 	EF 	IF 	7E GNCR COMArR3 MAXLAB*1 00027200 
272 22CA 	 98 	59 BCFRPZ LOOPS 000'700 
273 22C2 	 CF 	1F 	9= STRA.R3 TEL141 00027400 
274 22CF 	 OF 	IF 	60 LODA,R3 TEll 03)27530 
275 2202 	 EF 	1F 	ID COMArR3 MAXLAB 00027600 
276 2205 	 18 	06 BCTRIPZ KLP1 00027700 
277 2207 	 OF 	11 6E LOOArR3 TEI1+1 00027830 
275 22DA 	 11 	22 	A5 BCTAPON LOUP8 00027900 
279 00028000 
280 220) 	2200 	OC 	IF 	'C KLR1 LODAPRO PASS 00028100 
281 22E) 	 E4 	02 COMIrRO 2 00028200 
282 22E2 	 19 	08 BCTR,P PASS3 00028300 
283 22E4 	 0 4 20 LOOI,R0 A' 00028400 
284 22E5 	22E6 	07 	28 LOOP9 L001,113 H'28' 00028500 
285 22E3 	22E8 	CF 	5F 45 LOOP10 STRAPRO BUF1rR3r- 00028600 
285 22E8 	 5B 	78 BRNR.R3 LOOP10 00028700 
287 22E) 	 18 	16 BCTR,UN LOOP11 00028800 
288 * * 00028900 
289 22EF 	22EF 	20 PASS3 EORZ RO 00029000 
29) 22F) 	 CC 	1F 	24 STRArRO FLAG3 00029100 
291 2215 	 07 	24 LOOIrR3 36 00029230 
292 2215 	22F5 	OF 	4C ?E LOOP12 LOOA.RO MES7rR3,•• 00029300 
293 2218 	 3F 	2E 79 BSTA.UN WRCHAR 00329400 
294 2216 	 5B 	78 BRNR,R3 LOOP12 00029500 
295 2210 	 3F 2E 'F BSTArUN LEESCH 00029630 
296 2300 	 3F 	30 	A3 BSTA.UN HEADER 00029700 
297 2303 	 18 	61 BCTRPUN LOOP9 00029800 
299 * 00029900 
299 2305 	2305 	20 LOOP11 EORZ RO 00030000 
30) 2305 	 07 	08 LODI.R3 11 00030100 
301 2303 	2308 	CF 	5F 11 LOOP13 STRAPRO COONT2rR3r.- 00030200 
302 2303 	 58 	78 BRNR,R3 LOOP13 00030300 
303 230) 	2300 	04.  20 BLKBF3 LODIaO AISP1 00030400 
304 230F 	 07 04 LODI,R3 4 00030500 
305 2311 	2311 	CF 	5F 	'5 LOOP14 STRAPRO BUF3rR7r- 00030600 
306 2314 	 SB 	7B BRNR.R3 LO(1 P14 00030700 
307 2315 	 20 EORZ RO 0)0308)0 
308 2317 	 07 	15 LO0IrR3 21 00030900 
309 2319 	2319 	CF 	51 	r4 LOOPI5 STRA.RO LABADR,R3r-.. 00031000 
310 2312 	 5B 	7B BRNR.R3 LOOP15 00031100 
311 231E 	 3F 	21 93 BSTA.UN ENTTAP 00)31200 
312 2321 	 CC 	11 	75 STRAPRO CHARNR 00031300 
313 2324 	 OC 	IF 	7B LODA,RO BUF5 00031400 



RI' 	ASSEMBLER 	VERSIPN 8 LEVEL 5 PROMETHEUS R IDENT ASSEMBLER PAGE 8 D 061)5/78 TIME 1J:71:25 

LIN: A)DR 	LABL 	81 	62 	P3 84 ERROR SOURCE 

314 2327 	 E4 	2A COMI.R(1 Al** 00031500 
315 2329 	 1C 	28 	48 BCTA,E0 STAR 00031600 
316 232: 	 E4 	20 COMI.R0 AESP1 000 31 70 0 
317 232E 	 IC 	23 	rA BCIA,E0 GEENLA 00031800 
313 2331 	 3F 	31 	PC BSTA,UN GETLAB 00031900 
319 2334 	 9C 	2A 	Ps BCFA.Z LAPERR 00032000 
32) 2337 	 3F 	2E 	04 BSTA.UN LABEL 00032100 
321 233A 	 OC 	IF 79 LODA.R0 CRTL 00032200 
322 233) 	 9C. 2A 	P6 BCFA.Z LAPERR 00332330 
323 234) 	 3F 	2E r2 BSTA.UN FILAR 00032400 
324 2343 	 OC 	IF 	'C LODA.R0 PASS 00032500 
325 2346 	 OE 	IF 	44 LOOA.R2 POINT4+1 00032600 
326 2349 	 OD 	IF 	43 LODA,R1 POINT4 00032700 
327 234C 	 E5 	FF COMI,R1 255 00032800 
323 234: 	 18 	36 BCTR,E0 LAPPL5 00332930 
329 235) 	 E4 	01 COMI.R( 1 00033030 
33) 2352 	 18 	28 BCTR.Z MULTER 00033100 
331 2354 	 CD 	iF r4 STRA,R1 LAPADR 00033230 
332 2357 	 CE 	iF r5 STRA,R2 LAPADR+1 00033300 
333 235A 	 OC 	9F 	43 LODA,R0 *POINT4 00033410 
334 235D 	 1A 	ID BCTR.N MULTER 00333530 
335 235E 	 64 	80 IORI.R0 Hoe°. 00033600 
336 2361 	 CC 	9F 	43 STRA.R0 *POINT4 00033730 
337 2364 	 3F 	30 61 BSTA,UN PT4PL2 000 33830 
333 2367 	 07 	02 LOOI•R3 2 00033900 
339 2369 	2369 	OF 	FF 	43 LOOP16 LODAPRO *POINT4.R3 03334030 
34) 236: 	 EF 	5F 71 COMAPRO COONT2rR3r..' 00034100 
341 236F 	 98 	04 BCFRPEO PASS1 03)34200 
342 2371 	 56 	76 BRNR,R3 LOOP16 00034300 
343 2373 	 1B 	04 BCTRPUN BRGNLA 00034400 
344 00034530 
345 2375 	2375 	20 PASS1 EMU RD 00034600 
346 2375 	 CC 	1F 	/5 STRA.RO BUF3 00034700 
347 2379 	2379 	1F 	23 FA BRGNLA BCTA,UN GEENLA 00034830 
343 * * 000 34900 
349 2372 	237C 	04 	40 MOLTER LOOLPRO A'M' 00035000 
35) 237E 	 CC 	1F /5 STRArRO BUF3 00035100 
351 2381 	 3F 	30 	76 BSTA.UN INCERR 00)35200 
352 2384 	 18 	73 BCTRPUN BRGNLA 00035300 
353 * * 00035400 
354 2386 	2386 	OD 	1F 	41 LABPL5 LOBArR1 LANR 00035500 
355 2389 	 IF 	23 r5 BCTArUN FULERR 00035600 
356 238: 	 OE 	iF 	42 LODA.R2 LANR+1 00035700 
357 238F 	 EE 	IF 	7E COMA, R2 MAXLAB+1 0)3358)0 
358 2392 	 98 	28 BCFR,Z ADDLAB 00035900 
359 2394 	 ED 	1F 7D COMA, R1 MAYLAB 00036000 
363 2397 	 98 	23 BCFR,Z ADDLAB 00036100 
361 2399 	 65 	80 TORIrR1 H,809  00036200 
362 2396 	 CD 	IF 	41 STRArR1 LANR 003 36 30 0 
363 
364 

239E 	 07 	ID 
23A) 	2340 	OF 	4C 	PI LonP17 

LODIrR3 
LODA,RO 

29 
MES5,R7,— 

00036400 
00036500 

365 23A3 	 3F 	2E 	'9 BSTA.UN WRCHAR 00036600 



PIP 	ASSEMBLER VERSION 8 LEVEL 	5 PROMETHEUS P 	IDENT ASSEMBLER PAGE 9 06/05/78 TIME 1D:?1:27 

LINE ADOR 	LABL 81 	82 	P3 R4 ERROR SOURCE 
, 

366 
367 

23A5 
23A3 

5B 	78 
0) 	IF 	T7 

BRNR.R3 
Lno4.R1 

LOPP17 
LINENR 

000367)0 
00016800 

368 23AB OC 	1F 18 LODA.R0 LINENR+1 00036900 

369 23A: 08 	02 BIRR.R0 LINEPI 00)370)0 

37) 23B) 09 	00 BIRR,R1 LINEPI 00037100 

371 2382 	2382 3F 	31 	48 LINEP1 BSTA,UN BINBCD 00037230 

372 2385 07 	04 LODI.R3 4 00037300 

373 2387 3F 	31 	Al BSTA.UN PRPCD 000174)0 

374 23BA 18 	3E BCTR.UN GEENLA 00037500 

375 00037600 

376 23BC 	23BC DA 	02 ADOLAB BIRR,R2 INLANR 00037700 

377 238E D9 00 BIRR.R1 INLANR 033378)0 

373 23CD 	23CD CD 	IF 	41 INLANR STRA.R1 LANP 00037900 

379 23C3 CE 	11 42 STRA.R2 LANR41 00038000 

38) 23C6 E4 	01 COMIPRO 1 00038100 

381 23C8 98 	28 BCFR.Z FULERR 000 38200 

382 23CA 07 	05 LODI.R3 5 00038300 

383 23C: OC 	11 71 LODA.R0 POINT5+1 00038400 

384 23CF CC 	IF 44 STRA.R0 POINT4+1 00038500 

385 2302 CC 	IF v5 STRA,R0 LAPADR+1 00038600 

386 23D5 83 ADDZ R3 000387)0 

387 2306 CC 	11 	71 STRA,R0 PUINT5+1 00038830 

383 
389 

2309 
230C 

OC 	IF 	70 
CC 	IF 	43 

LODA.R0 
STRA,R0 

POINTS 
POINT4 0000303:9X 

39) 23DE CC 	11 C4 STRA.R0 LAPAOR 00039100 

391 23E2 77 	08 PPSL WC 00039200 

392 23E4 84 	00 ADDI,R0 0 00039300 

393 23E6 75 08 CPSL WC 00039400 

394 23E8 CC 	IF 7) STRA.R0 POINT5 00039500 

395 23EB 	23E8 OF 	5F 7E LOOP18 LODA.R0 BUF6*R3.- 00039600 

396 23EE CF 	FF 43 STRA.R0 *POINT4.R3 00039700 

397 23F1 58 	78 BRNR.R3 LOOP18 00039800 

398 2313 18 	05 BCTR.UN GEENLA 00039900 

399 00040000 

40) 2315 	2315 04 	46 FULERR LODI.R0 A'F' 00040100 

401 23F7 CC 	11 	15 STRA.R0 BUF3 00040200 

402 23FA 	23FA 3F 	2F rp GEENLA BSTA.UN ENOREG 00040300 

403 23F) 9C 	2A VD BCFA,Z OPCERR 00040400 

404 240) 3F 	31 	ft BSTA.UN GETLAB 00040500 

405 2403 99 05 BCFR,P GEENCT 00040630 

406 2405 E4 	2C COMI.R0 A 9,' 00040700 

407 2407 9O 2A ED BCFA,Z OPCERR 00040800 

408 2404 	2404 CD 	IF 6F GEENCT STRA.R1 CRTL1 00040900 

409 240) 05 	04 LODI.R1 4 00041000 

41) 240E 	2401 OD 	5F PA LOOP19 LODA,R0 BUF8.RI.- 00041100 

411 2412 E4 	41 COMI.R0 A'A' 00)412)0 

412 2414 1A 	04 BCTR.N BLNK 00041300 

413 2416 59 	77 BRNR.R1 LOPP19 00041400 

414 2418 18 	05 BCTR.UN SUP40 00041500 

415 00041600 

416 2414 	241A E4 	20 BLNK COMI,R) A' 	, 000417)0 

417 241C 9C 	2A 'D BCFA.Z OPCERR 000418)0 



PI' 	ASSEMBLER 	VERSIPN 8 LEVEL S 	PROMETHEUS R 	IDENT ASSEMBLER PAGE 10 0 06/05/78 TIME 10:21:29 

LIN: A/OR 	LABL 	81 	82 	'3 94 ERROR SOURCE 

413 241= 	241F 	05 	04 SUB40 LODI,R1 4 03341930 
419 2421 	2421 	OD 	5F 7A LOOP60 LODA,R0 BUF3,131,- 00042000 
42) 2424 	 A4 	40 SUBI.R0 H'40' 00042130 
421 2425 	 9A 	01 BCFR.N NOBLK 00042200 
422 2428 	 2) EORZ RC 0)342330 
423 2429 	2429 	CD 	7F 	7A MOBLK STRA.R0 BUF8,R1 00042400 
424 242C 	 59 	73 BRNR.R1 LCOP60 00042530 
425 242E 	 03 	1F 	/A LODA,R1 BUF8 00042600 
426 2431 	 01 RRL,R1 00042700 
427 2432 	 01 RRL,R1 00042800 
423 2433 	 01 RRL.R1 00042900 
429 2434 	 OC 	15 /8 LODA.R0 BUF8+1 00043000 
43) 2437 	 C2 STRZ R2 00043100 
431 2438 	 50 RRR,R0 00043200 
432 2439 	 50 RRR,R0 00043300 
433 2434 	 44 	07 ANDI.RD 7 00043400 
434 243C 	 81 A007 RI 00043500 
435 243) 	 CC 	1F 7E STRA.R0 BUF6 00043600 
436 244) 	 46 	03 ANDI.R2 3 00043700 
437 2442 	 52 RRR,R2 03043800 
433 2443 	 52 RRR,R? 00043900 
439 2444 	 OC 	1F 	70 LODA,21 BUF8+2 00044000 
44) 2447 	 00 RRL.R0 00044100 
441 2448 	 82 ADDZ R2 03044200 
442 2449 	 0) 	1F 	/3 LODA,R1 BUF8+7 00044300 
443 2440 	 F5 	01 TMI,R1 1 00044400 
444 244E 	 98 02 BCTR.Z STRLR 00044500 
445 245) 	 84 	01 ADDI,R0 1 00044600 
446 2452 	2452 	CC 	IF 	/F STRLR STRA.R0 BUF6+1 00044730 
447 2455 	 01 RRL.R1 00344830 
445 2455 	 01 RRL,R1 00044900 
449 2457 	 01 RRL,R1 00045030 
453 2458 	 01 RRL,R1 00045130 
451 2459 	 45 	FO ANDI,R1 H'F0' 00045200 
452 2453 	 CD 	IF 	70 STRA.R1 BUF6+2 00045300 
453 245E 	 07 00 LODI.R3 0 00045400 
454 2460 	2460 	E7 	58 LOOP61 COMI.R3 H•58' 00345530 
455 2462 	 10 	2A r0 BCTA,P OPCERR 00045600 
456 2465 	 OF 	6C 52 LODA,R0 ROMDA1,R3 00045730 
457 2468 	 EC 	IF 	'E COMA.R0 BUF6 00045800 
458 2463 	 98 	12 BCTR.Z NXTTRY 00345930 
459 246) OF 	6C 	AB LODA.RO ROMDA2,R3 00046000 
46) 247) EC 	IF 	1F COMA.R0 BUF6+I 00046100 
461 2473 	 98 	OA BCFR,Z NXTTRY 00046200 
462 2475 	 OF 	6D n4 LODA,R0 ROMDA3,133 00346300 
463 2478 	 44 	FO ANDI.R0 H'FO' 00046430 
464 2474 	 EC 	IF 	7) COMA,R0 BUF6+? 00046500 
465 247) 	 18 	04 BCTR.Z FNDOPC 00046600 
466 247F 	247F 	87 	01 NXTTRY ADDI.R3 1 00046730 
467 2481 	 1B 	5D BCTR.UN LOOP61 00046800 
463 ** 00046900 
469 2483 	2483 	OF 	60 n4 FNDOPC LODA,R0 ROMDA3,133 00047000 



PI' 	ASSEMBLER 	VERSIPN 8 LEVEL 5 	PROMETHEUS F 	'IDENT ASSEMBLER 	 PAGE 11 0 : 06/05/78 TIME 10:21:31 

LIN: A)DR 	LABL 	B1 	B2 	R3 B4 ERROR SOURCE 

47) 2485 	 Cl STRZ R1 00047100 
471 2487 	 45 	OF ANDI.R1 15 00047200 
472 2489 	 CD 	11 	72 STRA.R1 AORTYP 00347300 
473 2480 	 E5 	01 COMI.R1 1 00047400 
474 248: 	 18 	06 BCTR.Z EENBYT 00047500 
475 2499 	 OC 	1F '5 LODA.R0 BUF3 00047600 
475 2493 	 3C 	2A n9 BSTA.Z FFERR 00047700 
477 2495 	2496 	OF 	6D 5) EENBYT LOOA.RO ROMDA4.R3 000478)0 
478 2499 	 CC 	1F 	73 STRA.R) OPC1 00047900 
479 2490 	01 RRL,R1 00048000 
48) 249D 	OD 	64 P) LODA.R0 PCMDAS+0,-21.R1 00048100 
481 24A) 	 CC 	IF 	43 STRA,R0 PCINT4 00048200 
482 24A3 	0) 	24 	PD LODA,R0 RFMDA5+0,-2'.R1.+ 00048330 
483 2446 	 CC 	1F 44 STRA.R0 PCINT4+1 00348430 
484 24A9 	OF 	IF 	70 LODA.R3 PASS 00048500 
485 2440 	OE 	IF 6F LODA.R2 CRTL1 00048600 
486 24AF 	 1F 	BF 	43 BCIA.UN *POINT4 00048700 
487 * * 00048800 
483 2482 	24E32 	24 	CA ROMDA5 ACON ASMDIR 03048900 
489 24134 	 27 	FA ACON DIVIBT 00049000 
49) 2486 	28 	OC ACON BT1REG 00049100 
491 2488 	28 	4F ACON IMMED 00049200 
492 2484 	 28 	4F ACON IMMED 00049330 
493 2480 	28 	EE ACON AR SOL 00049400 
494 246E 	28 	EE ACON APSOL 00049500 
495 24C3 	 2A 	07 ACON ZERINS 00049600 
495 24C2 	 2A 	18 ACON PSW28T 00049700 
497 24C4 	 2A 	2C ACON ZPRRSR 000498)0 
498 24C6 	 2A 	4F ACON BXASXA 00349930 
499, 24C3 	2A 	4F ACON BXASXA 00050000 
50) 11-* 00050100 
501 24C4 	24CA 	10 	2A rD ASMOIR BCTA.P OPCERR 00090200 
502 24CD 	OD 	1F 	73 LODA,R1 OPC1 00050300 
503 240) 	 98 	1E BCFR.Z TSTR11 0)350430 
504 2402 	2402 	OC 	IF '5 LODERB L004.R0 BUF3 00050500 
505 2405 	 98 	05 BCFR1.7. FOUTA 00050630 
505 2407 	04 	20 LODI,R0 Al 00050700 
507 2409 	 CC 	IF 25 STRA,R0 BUF3 00050800 
508 24DC 	24DC 	DI FOUTA RRL.R1 00050900 
509 2400 	OD 	64 rC LODA.R0 ROMDA6.R1 00051000 
51) 24E) 	 CC 	IF 	43 STRA.R0 POINT4 00051100 
511 24E3 	00 	24 rC L004.R0 ROMDA6.R1,+ 00351200 
512 24E6 	CC 	IF 	44 STRA.R0 PCINT4+1 00091300 
513 24E9 	47 	03 ANDI.R3 7 00051400 
514 24E8 	E6 	FF CDMI,R2 255 00051500 
515 24E) 11 	BF 	43 BCTA.UN *POINT4 00391600 
515 03091700 
517 24F) 2410 	E5 	01 TSTR11 COMI.R1 1 00051800 
513 24F2 	18 	5E BCTR.Z LODERB 00091900 
519 2414 	 OC 	IF '5 LODA.R0 BUF3 00052000 
52) 2417 	 3C 	2A 	n9 BSTA.Z FFERR 00052130 
521 2414 	 18 	56 BCTR.UN LODERB 00052200 



rIP 	ASSEMBLER 	VERSInN 3 LEVEL 5 	PROMETHEUS IDENT ASSEMBLER PAGE 12 E 06/05/78 TIME 10:21:34 

LINE AD01 	LABL 	91 	82 	n3 84 ERROR SOURCE 

522 00052300 
523 24FC 	24FC 	25 	14 ROMOA6 ACON ORCINS 00052400 
524 24FT 	 25 	63 ACDN EOUINS 00052500 
525 250) 	 25 	86 ACON ENDINS 00)52630 
526 2502 	 26 OE ACON DATAII 000527)0 
527 2504 	 26 	84 ACON RESINS 00052800 
523 2505 	 26 	C7 ACON EJEINS 00052900 
529 2503 	 26 	E9 ACON ACONIN 0)0530)0 
53) 2504 	 27 	10 ACON SPCINS 00093100 
531 250: 	 27 	3A ACON PRT INS 00053200 
532 250E 	 27 	6B ACON PCHINS 0)3533)0 
533 251) 	 27 	9F ACON TITLIN 00053400 
534 2512 	 27 	C5 ACON LIBRIN 000535)0 
535 00093600 
536 2514 	2514 	1C 	2A 	r3 ORGINS BCTA.Z AFRRO 0)0537)0 
537 2517 	 3F 	33 	45 BSTA.UN CONTST 00053800 
535 2514 	 1E 	28 	13 BCTA.N UERRO 00053900 
539 251) 	 ID 	2A r3 BCTA.P AERRO 00054000 
54) 252) 	 3C 	2F nA BSTA,Z OPPOBJ 00054100 
541 2523 	 0) 	11 	n7 LODA,R1 APUF 00054200 
542 2525 	 1E 	24 T3 BCTA,N AERRO 00054300 
543 2529 	 OE 	11 ng LODA,R2 APUF+1 00054400 
544 252C 	 CD 	IF 	71 STRA,R1 COUNT? 00054500 
545 252:.- 	 CE 	11 	72 STRA.R2 CCUNT2+1 003546)0 
546 2532 	 CD 	IF 	79 STRA.R1 ADORES 00054700 
547 2535 	 CE 	11 	74 STRA,R2 ADORES+1 00054800 
548 2533 	 CO 	IF 74 STRA.R1 STADO 00054900 
549 2539 	 CE 	IF 	75 STRA.R2 STADD+1 00055030 
55) 253E 	 OC 	IF 	r4 LODA,R0 LABAOR 00055100 
551 2541 	 18 	1D BCTR.Z BRSTR1 00)55200 
552 2543 	2543 	OF 	iF 75 MULTY LODA,R3 BUF3 00055 300 
553 2546 	 E7 	40 COMI.R3 A'M' 00055400 
554 2543 	 18 	16 BCTR.Z BRSTRI 00)555)0 
555 254A 	 CC 	IF 	43 STRA.R0 POINT4 00055600 
556 254) 	 OC 	IF 	r5 LODA.R0 LABADR+1 00055700 
557 255) 	 CC 	iF 	44 STRA.R0 PDINT4+1 00055800 
556 2553 	 3F 	30 	61 BSTA,UN PT4PL7 00055900 
559 2555 	 07 	02 LODI.R3 2 00056030 
56) 2553 	2558 	OF 	7F 	78 L00P62 LODA.R0 ADDRES+D'-1'.R3 00056100 
561 2556 	 CF 	FF 	43 STRA.R0 *PCINT4.R3 00056200 
562 255E 	 FB 	78 BDRR.R3 LCOP62 00056300 
563 256) 	2560 	iF 	28 48 BRSTRI BCTA.UN STAR 00056400 
564 000565)0 
565 2563 	2563 	1C 	2A r3 EQUINS BCTA.Z AERRO 000566)0 
565 2565 	 3F 	33 	45 BSTA.UN CONTST 003567)0 
567 2569 	 iF 	28 	'0 BCTA,UN UERRO 00056800 
563 256C 	 ID 	2A 	F3 BCTA.P AERRO 00)56930 
569 2567 	 0) 	1F 	n7 LODA.R1 ABUF 00057000 
57) 2572 	 OE 	IF 	n8 LODA,R2 APUF+I 00057100 
571 2575 	 CD 	1F 	-79 STRA,R1 ADORES 00)57200 
572 2573 	 CE 	11 	74 STRA.R2 ADDRES+I 00057330 
573 2578 	 05 	00 LODI.R1 0 00057400 



PP 	ASSEMBLER 	VERSIPN 8 LEVEL 5 	PROMETHEUS ' 	ADENT ASSEMBLER PAGE 13 E 06/05/78 TIME 10:21:35 

LINE A)DR 	LABL 	81 	82 	P3 34 ERROR SOURCE 

574 2579 	 OC 	IF 	r4 LODA.R0 LABAOR 000575)0 
575 258) 	 1C 	2A 	!ID BCTA.Z LERRO 00057600 
575 2583 	 11 	25 	43 BCTA,UN MULTY 00057700 
577 * * 00057800 
578 2585 	2586 	C) 	11 	'13 ENDINS STRA.R1 ENDFLG 00057900 
579 2589 	 18 	11 BCTR.Z BRSTAR 00058330 
580 2583 	 3F 	2F 	r) BSTA.UN ENOREG 00058100 
581 2587 	 9C 	25 	AA BCFA.7. BRSTAR 0)058230 
582 2591 	 3F 	33 	45 BSTA.UN CONTST 00058300 
583 2594 	 19 	07 BCTR.P AERR22 00058400 
584 2595 	 lA 	15 BCTR.N UERR22 00058500 
585 2593 	 OC 	11 n7 LODA.R0 APUF 000586)0 
586 259B 	 9A 	CO BCFR.N ORSTAR 00058700 
587 259) 	259D 	04 	41 AERR2? LODI.R0 A'A' 00058800 
583 259F 	259F 	CC 	IF 	777 STERR? STRA.R1 BUF3+2 00058900 
589 25A2 	 OC 	IF T3 LODA.R0 NRERR 00059030 
59) 25A5 	 08 	00 BIRR.R0 ERPL1 00059100 
591 25A7 	25A7 	CC 	11 	13 ERPL1 STRA,R0 NRERR 00059200 
592 25AA 	25AA 	11 	28 48 BRSTAR BCTA.UN STAR 00059300 
593 00059400 
594 25A) 	25AD 	04 	55 UERR2? LOOI.R0 A'U' 000595)0 
595 25AF 	 18 	6E BCTR.UN STERR2 00059600 
595 * * 00059700 
597 2581 	2581 	OC 	11 	TC ENDPAS LOOA.R0 PASS 00)598)0 
598 2584 	 44 	31 AN0I,R0 H'3F' 00059900 
599 2585 	 E4 	02 COMI.R0 2 00060030 
60) 2588 	 98 	lA EICER.Z LINDE 00060100 
601 25BA 	 07 	1C LODI.R3 2e 00060200 
602 258: 	25BC 	OF 	48 n5 LOOP74 LODA.R0 MES3,R3,- 00060300 
603 258F 	 3F 	2E 	79 BSTA.UN WRCHAR 00060400 
604 25C2 	 5B 	78 BRNR.R3 LCOP74 00060530 
605 25C4 	 05 	00 LODI.R1 0 00060600 
606 25C5 	 OC 	IF 	T3 LODA.R0 NRERR 00060700 
607 25C9 	 3F 	31 	48 BSTA.UN BINBCD 00060800 
603 25C: 	 07 	03 LODI.R3 3 00060900 
609 25CE 	 3F 	31 	Al BSTA,UN PPBCD 0)061030 
61) 2501 	2501 	11 	22 	19 BRPRPS BCTA.UN PRPASS 00061100 
611 * 00061200 
612 2504 	2504 	E4 	03 EINOE COMI.R3 3 00061300 
613 2505 	 98 	1C BCFRoZ SYMUSE 00061400 
614 2508 	 3F 	21 PA BSTA,UN OMPOBJ 03361500 
615 2503 	 OC 	11 O7 LODA.R0 ABUF 00561600 
616 250E 	 OE 	IF 08 LODA.R2 ABUF+1 003617)0 
617 25E1 	 CC 	11 	T4 STRA.R0 STADO 00061800 
613 25E4 	 CE 	1F 	75 STRA.R2 STADO+1 000619)0 
619 25E7 	 07 	FF LODI.R3 255 00362030 
62) 25E9 	 CF 	IF ?4 STRA.R3 FlAG3 00062100 
621 25E: 	 3F 	2F 	PA BSTA.UN OPPOBJ 00062200 
622 25EF 	 3F 	30 	A3 BSTA.UN HEADER 00062300 
623 25F2 	 18 	50 BCTR,UN BRPRPS 000624)0 
624 * *** 	 0006250C 
625 25E4 	25F4 	07 	10 SYMUSE LODI.R3 16 00062600 



PI? 	ASSEMBLER 	VERSIPN 5 LEVEL 	5 PROMETHEUS R 	IDENT ASSEMBLER PAGE 14 D 06/05/78 TIME 10:21:38 

LINE AD03 	LABL 	81 	82 	83 84 ERROR SOURCE 

626 2516 	2516 	OF 	4C 	I:- LOOP76 LOOA,R) MES6.R3.- 0)362700 
627 2519 	 3F 	2E 79 BSTA.UN WRCHAR 00062800 
629 2SFC 	58 	73 BRNRpR3 LOOP76 00062900 
629 25 F= 	0) 	IF 	41 LOOArRl LANR 00063030 
63) 2601 	 OC 	11 	4? LOOA.R0 LANR+1 00063100 
631 2604 	 3F 	31 	48 BSTA.UN RINBCD 00063200 
632 2607 	07 	04 LOOI,R3 4 00063300 
633 2609 	 3F 	31 	!'.1 BSTA.UN PR9C0 00)63430 
634 250C 	16 	43 6CTRoUN BRPRPS 00063500 
635 * * 00063600 
636 260E 	260E 	IC 	2A 	rf DATAIN BCTA.Z AERR1 00063700 
637 2511 	 3F 	2F 	r) BSTA.UN ENDREG 00063800 
633 2614 	9C 	2A 	rF BCFA,Z AERR1 00)63900 
639 2617 	CF 	IF P9 STRA.R3 NEGCON 00064030 
64) 261k 	 3F 	30 	71 BSTA.UN INCCNT 00064100 
641 2610 	 3F 	34 	P4 BSTA,UN STRING 00)64200 
642, 262) 	 1A 	16 BCTR.N LAB1 00064300 
643 2622 	19 	38 BCTR.P LAB2 00064400 
644 2624 	0) 	11 ng LODA,R1 STRLEN 000 6450 0 
645 2621 	2627 	65 	00 LOOP63 IORI.RI 00)646)0 
646 2629 	 18 	2E BCTR.Z CCNTIN 00064700 
647 2623 	Op 	7F r2 LODA.RD BUF9+0"1'.131 00064800 
643 262= 	C) 	7F 	r6 STRA.R0 BYTE1+0,-1'.R1 00064900 
649 2531 	 F9 	74 BDRR.R1 LOOP63  000650)0 
65) 2633 	0) 	1E 	0B LOCIA.R1 STRLEN 00065100 
651 2636 	16 	21 BCTR.UN CCNTIM 00065200 
652 ** 	 ** * *********** ****** 00065300 
653 2638 	2638 	OF 	1F P9 LAB1 LODA.R3 NEGCON 000654)0 
654 2633 	CF 	IF 75 STRA.R3 CHARNR 000655)0 
655 263E 	 3F 	33 	45 BSTA.UN CONTST 000656)0 
656 2641 	 1E 	2B 	14 BCTA.N UFR131 000657)0 
657 2644 	 ID 	2A rF BCTA,P AERR1 00065800 
658 2641 	OD 	11 n7 L0DA.R1 ABU 00065900 
659 264k 	 18 	05 BCTR,Z LAB3 000660)0 
66) 264C 	E5 	FF COMI•R1 255 00366100 
661 254: 	9C 	26 78 BCFA,Z LAB4 00066200 
662 2651 	2651 	OE 	11 n8 LAB3 LODA.R2 ABUF4-1 00066300 
663 2654 	 CE 	11 r7 STRA.R2 BYTE1 00066400 
664 2657 	05 	01 LODI,R1 1 000 66530 
665 2659 	2659 	11 	2B 48 CONTIN BCTA,UN CONLIN 00066600 
666 * 00)66700 
667 255C 	265C 	E4 	01 LAB2 COMI,R0 1 00066800 
668 255E 	19 	08 BCTR.P LABS 00066900 
669 266) 	OD 	IF PB LODA,R1 STRLEN 00067000 
67) 2663 	 1C 	2A 	•F BCTA.Z AERR1 00067100 
671 2666 	16 	18 RCTR,UN AER4 000 6720 0 
672 
673 
674 
675 

2668 	2668 	05 	10 
266A 	266A 	04 	4E 
266: 	266C 	CC 	11 ,7 

LABS 
NER16 
STBF3 

IonI.R1 
Loni,Ro 
sTRA,Ro 

16 
A'N' 
BUF342 

* 00067300 
00067400 
00067500 
00067630 

676 2661 	 3F 	30 	76 BSTA.UN 1NCERR 00067700 
677 2672 	 CD 	IF STRA.R1 STRLEN 00067800 



PI) 	ASSEMBLER 	VERSIRN 8 LEVEL S 	PROMETHEUS F 	IDENT ASSEMBLER PAGE 15 0 - 	06/05/78 TIME 10:21:39 

LINE A)DR 	LABL 	81 	B2 	P3 B4 ERROR SOURCE 

678 2675 	 IF 	26 	'7 BCTA,UN LE0P63 00067900 
679 * 000680)0 
68) 2678 	2678 	05 	01 LAB4 LOOIPRI 1 00068100 
681 267A 	 2) EORZ RC 033682)0 
682 2678 	 CC 	IF 	F3 STRApRO 8019 00068300 
683 267E 	 18 	6A BCTR,UN NER16 00068400 
684 00068500 
685 258) 	2680 	04 	41 AERO LODIpRO /WO 00368630 
686 2682 	 18 	68 BCTR,UN ST813 00068700 
687 * * 00368830 
685 2684 	2684 	1C 	2A 	F3 RESINS BCTApZ AERRO 00068900 
689 2587 	 3F 	33 	45 BSTA,UN CONTST 00069000 
693 2684 	 1E 	28 	10 BCTApN UERRO 00069100 
691 2689 	 10 	2A F3 BCTApP AERRO 00069230 
692 2690 	 0) 	IF n7 LOOA,R1 APUF 00069330 
693 2693 	 1A 	29 BCTR,N NERO 00069400 
694 2695 	 OF 	11 	7C LODAPR3 PASS 00069500 
695 2698 	 E7 	03 COMIPR3 3 00069600 
695 269A 	 3C 	2F nA BSTAPZ DMPOBJ 00069730 
697 2699 	 OD 	IF 07 LODA,R1 APUF 00069800 
693 26A) 	 OE 	IF n8 LODApR2 APUFfl 00069900 
699 26A3 	 8E 	11 	-12  ADDApR2 COUNT2+1 03)70000 
70) 26A5 	 77 	08 PPSL WC 00070100 
701 26A8 	 80 	IF 	71 AODA,R1 CCUNT? 000702)0 
702 26AB 	 75 	08 CPSL WC 00070300 
703 26AD 	 CD 	11 71 STRA.R1 COUNT2 00070400 
704 26B) 	 CE 	11 	72 STRApR2 COUNT2+1 00070500 
705 2683 	 CD 	IF 74 STRAPRI STADO 00070600 
706 2586 	 CE 	11 	75 STRA,R2 STADO+1 00070730 
707 2689 	 OC 	11 DE LODApRO INOIR 00070830 
705 258C 	 9C 	2B 	41 BCFA.7 WERR 00070900 
709 268F 	 11 	2B 	413 BCTA,UN STAR 00071000 
71) 00071130 
711 26C2 	26C2 	05 00 NERO LOOI,R1 0 00071200 
712 26C4 	 11 	26 	AA BCTA,UN NER16 00071300 
713 00071400 
714 25C7 	26C7 	El 	02 EJEINS COMI,R3 2 00071530 
715 260 	 98 08 BCFR.Z NXTPAG 00371630 
716 250 	26CB 	OD IF 74 EJECT LODA,R1 LINPAG 00071700 
717 26CE 	26CE 	31 	2E r6 L00P64 BSTApUN LF 00071830 
718 2501 	 F9 	7B BORR,R1 L00P64 000719)0 
719 2603 	26D3 	31 	30 	AA NXTPAG BSTA.UN NEWPAG 003 72030 
72) 2606 	2606 	OC 	11 	'8 INCLNR LOOA,RO LINENR+1 00072100 
721 2609 	 08 08 BIRR,RO GCARLN 00072200 
722 2608 	 09 	IF 	77 LODA,R1 LINENR 00072300 
723 250E 	 09 00 BIRR.R1 LA86 00072400 
724 26ED 	26E0 	CD 	11 	77 LAB6 STIR/WU LINENR 00072530 
725 26E3 	26E3 	CC 	11 '8 GCARLN STRAPRO LINENR+1 00072600 
726 26E5 	 1F 	23 	n9 BCTA,UN 8IK813 03072710 
727 ** * * * * 00072800 
725 26E9 	26E9 	1C 	2A FB ACONIN BCTApZ AERR2 00072900 
729 26EC 	 05 02 LODIpR1 2 00373030 



PIP 	ASSEMBLER 	VERSInN 8 LEVEL 	5 PROMETHEUS R 	TDENT 	ASSEMBLER 	 PAGE 	16 	D 	' 	06/05/78 	TIME 10:21:41 

LINE ADOR 	LABL 	81 	82 	P3 04 ERROR SOURCE 

73) 26EE 	 ET 	01 COMI.R3 	1 00073100 
731 26F) 	 1C 	28 	48 BCTArZ 	 CfNLIN 00073200 
732 2513 	 3F 	33 	45 BSTArUN 	CA,NTST 00073300 
733 2616 	 1E 	28 	18 BCTA.N 	 0ER02 00073400 
734 26F9 	 10 	2A r8 BCTA.P 	 AERR2 00073500 
735 26FC 	 OD 	1F n7 LODA.R1 	ABUF 00073600 
736 26F= 	 1E 	2A FB BCTA,N 	 AERR2 11373700 
737 2702 	 OE 	IF 	n8 LODA.R2 	Ar!Ir4-1 00073830 
738 2705 	 CD 	IF 	r7 STRA.R1 	nYr---11 00073900 
739 2708 	 CE 	11 	(-8 STRA,R2 	bYTE2 00074000 
74) 2706 	 05 02 1onr,R1 	 2 00074100 
741 270) 	 1F 	2B 	48 BCTA0UN 	CONLIN 03074200 
742 ********* * ********** *It** ****** Ot ,r14-t***** ***** ************* *********** 04.4 00074300 
743 2710 	2710 	1C 	2A 	C3 SPCINS BCTA,Z 	 A[R, 00074430 
744 2713 	 E7 	02 COMI.R3 	2 00074500 
745 2715 	 9C 	28 46 8CFA0Z 	 STAR 00074600 
746 2718 	 3F 	33 	45 BSTArUN 	CCNTST 00074700 
747 2718 	 1E 	2B 	10 BCTA0N 	 UERP': 00074800 
743 271: 	 10 	2A F3 BCTA,P 	 Afg',  , 00074930 
749 2721 	 OD 	1F n7 LOOA.R1 	APUF 00075000 
75) 2724 	 9C 	26 r2 BCFArZ 	 NERO 00075100 
751 2727 	 OD 	IF n8 L0040R1 	4FUF+1 00075200 
752 2724 	 18 	OB BCTR.Z 	 -If IL": 011753)0 
753 272C 	 ED 	11 74 COMArR1 	LTNPAi; 00075400 
754 272= 	 9E 	26 FE BCFA,N 	 LF0P64 00075500 
755 2732 	2732 	3F 	2E n6 LOOP65 BSTA,UN 	LE 00075600 
756 2735 	 F9 	78 BDRR0R1 	LCO265 00)75700 
757 2737 	2737 	1= 	26 	n6 BRINLN BCTA.UN 	INCLNQ 0)075890 
758 ********* * ************** ***************************** ************ ***** 00075900 
759 273A 	273A 	1C 	2A r3 PRTINS BCTArZ 	 AERR'. 00076000 
76) 273) 	 E7 	02 COMI0R3 	2 01076100 
761 273E 	 9C 	28 	4B BCFA.Z 	 STAR 01076200 
762 2742 	 31 	2F 	CD BSTArUN 	ENDREG 00076300 
763 2745 	 OF 	7F 	76 LOOArRO 	BUF5,R5 00076400 
764 2748 	 E4 	CF COMI0R0 	H'CF' 00076500 
765 274A 	 9C 	2A F3 BCFA.Z 	 AFRRO 00076600 
766 274) 	 OF 	3F 	7B L0040R0 	BUF5.R3.+ 00076730 
767 275) 	 E4 	CE COMI0R0 	HiCE' 00076800 
768 2752 	 18 	10 BCTRPZ 	 CL8PAS 00076900 
769 2754 	 E4 	C6 C0M10R0 	H'C6' 00077000 
77) 2755 	 9C 	2A r3 BcrA,z 	 AERRO 00077100 
771 2759 	 OC 	11 	7C 10040R0 	PASS 00077200 
772 2750 	 64 	80 IORIrRO 	H'80' 00077300 
773 275E 	275E 	CC 	11 7C LOOP66 STRA0R0 	PASS 00077400 
774 2761 	 11 	28 	46 BCTA,UN 	STAR 00077500 
775 00077600 
775 2764 	2764 	OC 	IF 7C CL8PAS LODA,R0 	PASS 00077700 
777 2767 	 44 	7F ANDI0R0 	H17F' 00077800 
778 2769 	 18 	73 BCTR.UN 	LOOP66 00077900 
779 ** 00078000 
78) 2763 	2766 	1C 	2A 	F3 PCHINS BCTA0Z 	 AERRO 00078100 
781 276: 	 E7 	03 COMI.R3 	3 00078200 



PI 	ASSEMBLER 	VERSInN 3 LEVEL 5 	PROMETHEUS F 	IDENT ASSEMBLER PAGF 17 	C T 06/05/78 TIME 10:21:43 

LINE A)DR LABL 81 82 '13 04 ERROR SOURCE 

782 277) 9C 28 &B BCFA.Z STAR 00078300 
783 2773 31 2F PO BSTA,UN ENDREG 00078400 
784 2775 OF 7F 78 LODA,R0 RUF5.R3 00078530 
785 2779 E4 CF COMI,R0 FOCI' 00078600 
786 277B 9C 2A r3 BCFA.Z AERRO 00078700 
787 277E OF 3F 78 LODA.R0 BUF5.R3.4. 00078800 
788 2781 E4 CE COMI.RO H'CE' 00)78930 
789 2783 18 13 BCTR,Z CL4PAS 03079030 
79) 2785 E4 C6 COMI,RD H'C6' 00079130 
791 2787 9C 2A F3 BCFA.Z AERRO 00079200 
792 278A 3F 2F nA BSTA.UN DMPOBJ 00079300 
793 2780 OC 11 7C LODA.R0 PASS 00079400 
794 2790 64 40 IORI.R3 Ht4CI 00079500 
795 2792 2792 CC 11 'C LOOP67 STRA,R0 PASS 00079600 
796 2795 IF 28 4B BCTA.UN STAR 00079700 
797 00079800 
795 2798 2798 OC 1F 7C CL6PAS LODA.R0 PASS 00079900 
799 2798 44 BF ANDI.R0 H' BF' 00010000 
80) 279) 18 73 BCTR.UN LOORG7 00090100 
801 00080200 
802 279F 279F E7 02 TITLIN COMI.R3 2 00080300 
803 27A1 9C 26 n6 BCFA.Z INCLNR 00080400 
804 27A4 06 28 LODI.R2 4C 00080500 
805 27A5 3F 2F 13 BSTA.UN ErOREG 00010600 
806 27A9 98 10 BCFR.Z KLTITL 000 10700 
807 27AB OF 1F 75 LOOA.R3 CHARNR 0)010830 
808 27AE 27AE OF 3F 7A L00P68 LODA.R0 BUF5+D'-1',R3,+ 00080900 
809 2781 18 08 BCTR,Z KLTITL 00081000 
81) 2783 CE 5F 45 STRA.RD BUF1PR2, 00011100 
811 2785 5A 76 BRNR,R2 LOOP6° 00081200 
812 2788 2788 1F 26 rB LOOP69 BCTA.UN EJEr.T 00081300 
813 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ***** * * * * * * * * * * * * * * * k * ** * 00081400 
814 2788 27BB 04 20 KLTITL LODI,R0 A' 00081530 
815 278D 2760 CE 5F 45 L00R70 STRA,R0 BUF1,R21.- 00081600 
816 27C) 5A 78 BRNR,R2 1.10P7' 00081700 
817 27C2 IF 27 R8 BCTA.UN LCOP9 00011100 
818 * * 00011900 
819 27C5 2705 05 00 LIBRIN LOOI.R1 0 000120)0 
823 27C7 CD 11 16 STRA,R1 BYTC00 000821)0 
821 27CA 3F 2F nA BSTA.UN DMPOBJ 00092200 
822  27C) OC 1F 3C LOOA.R0 PASS 00082300 
823 270) 44 3F ANOI.R0 H'3F' 00082400 
824 2702 CC 11 7C STRA.R0 PASS 00082530 
825 2705 E4 02 COMI.R3 00082600 
826 2707 98 08 BCFR.Z t!TCRLF 00082700 
827 27D9 3F 30 38 BSTA.UN 00012930 
828 270C 3F 32 05 BSTA.UN 'PLIN 11082900 
829 27DF 18 13 BCTR.UN NXTCAR 00133030 
83) * *  01013100 
831 27E1 27E1 3F 2E n) BRCRLF BSTA,UN CRLF 07'383200 
832 27E4 OF IF 75 LODA,R3 CHARNR 00013310 
833 2717 27E7 EF IF r3 LOOP71 COMA.R3 CH AC NT 00083430 



PIR 	ASSEMBLER VERSION 8 LEVEL 	5 PROMETHEUS I 	IDENT ASSEMBLER 	 1 r' 	 `x/78 	TIME 10:21:44 

LIN: A)DR 	LABL 91 	B2 	n3 84 ERROR SOURCE 

834 2TEA 19 	08 BCTR.P OTcA 0109391 -. 
835 27EC OF 	3F 	7A LODA.RG (AJ- 54-)t-1 ,.R3,4. 07))93691 
836 27E= 3F 	2E 	79 BSTA,UN wRCHAR 01003700 
837 27F2 18 	73 BCTR.UN LOOP71 01093910 
838 .**.Mir*Or. 0))039)0 
839 27F4 	27F4 3F 	2E 1F NXTCAR BSTA.UN LEESCH 00004000 
84) 27F7 1F 	23 	1) BCTA.UN BLKBF 10084100 
841 k4k,,,,....,..,..,*,—.**.*.****.**wwww 00084200 
842  27FA 	2TFA 3D 	2B 14 DIVIJIT BSTA,P RF R0 00)843)0 
843 27F) E7 	01 C0MI,R3 1 00084400 
844 27FF 18 	06 BCTR.Z CLNI_ 	1 1. 000845)0 
845 2801 OC 	iF 	73 LODA.Ru ilPr,1 03004601  
846 2804 CC 	11 r7 STRA.R0 rYi71 0)094700 
847 2807 	2807 05 	01 CONLNI LODI.R1 1 00094800 
848 2809 1F 	28 48 BCTA.UN CONLIN 01094000 
849 www**************... ***** Ar.hrt***Ar*k 001850)0 
85) 280C 	280C BO 	28 04 BTI REG BSFA.P RERR 03085100 
851 280F E7 	01 COMI.R3 1 00085200 
852 2811 18 	28 BCTR,Z wERP11 00085330 
853 2513 3F 	30 	7F BSTA,U1 iNccv 00085400 
854 2815 	2816 3F 	33 	45 LOOP72 BSTA.UN CONTSr 00085500 
855 2819 OE 	IF 73 LODA,R2 OPC1 00095630 
856 281C 64 	00 IORI.R0 : 00)95700 
857 281E 98 	29 BCFR.Z RER04 00085800 
858 2820 00 	iF 07 LODA.R1 AHUF 00005900 
859 2823 98 	24 BCFR.Z RER04 00006000 
86) 2825 OC 	IF 18 LODA.R0 ABUF+1 000861)0 
861 2828 E4 	03 COMI.R0 3 00086200 
862  282A ID 	28 	49 BCTA.P RER04 00086300 
863 282) 82 ADOZ R2 00086400 
864 282E 	282E 98 02 TESTBT BCFR,Z STBYTI 00086500 
865 283) 04 	60 LOOI.R0 1-1 ,60,  00086600 
865 2832 	2832 CC 	1F r7 STBYT1 STRA.R0 BYTE1 00086700 
867 2835 E4 	40 COMI.R0 H+411  00086800 
868 2837 	2837 1C 	28 ?D BRSER BCTA,Z SERRI 00096900 
869 2834 E4 	CO COMI.R0 HIC0 1  00)87030 
870 283: 18 	79 BCTR.Z BRSER 00087100 
871 283E 	283E 05 01 WERRI1 LODI.R1 1 00087230 
872  2840 OC 	IF n7 LODA.R0 INDIR 00)873)0 
873 2343 9C 	2B 	7E BCFA.7 WERR1 00087400 
874 2945 IF 	2B 	48 BCTA.UN CONLIN 000875)0 
875 00087600 
876 2849 	2849 3F 	2B 14 RER04 BSTA,UN RERR 00087700 
877 284C 02 Lnoz R2 00087800 
879 284D 19 	5F BCTR.UN TESTBT 00)87900 
879 00088030 
88) 284F 	284F BD 	2B 14 IMMED BSFA.P RERR 00088100 
881 2852 E7 	01 COMI.R3 1 00088200 
882 2854 IC 	23 	PC BCTA.Z CONTL2 00088330 
883 2857 3F 	30 	7F BSTA,UN INCCNT 00088400 
884 2854 3F 	33 	45 BSTA,UN CUNTST 00088500 
885 285) OE 	IF 	73 LODA.R2 OPC1 00088600 



PAGE 19 0 06/05/78 TIME 10:21:46 

00088700 
00088830 
00088900 
00)89000 
00089100 
00089200 
00099300 
00089400 
00099500 
00089600 
00089700 
00089800 
00089900 

000900)0 
00090100 
00090200 
00090300 
00090400 
000905)0 
00090600 
00090700 
00090800 
00090930 
00391000 
0)391100 
00991200 
00391330 
00091400 
0)091530 
00)91630 
0)091730 
00091800 
00)91930 
000 9203 0 
00092100 
00092200 
00092300 
00092400 
00092500 
00092600 
00092700 
00092800 
00092900 
00093000 
000931)0 
00093200 
00093300 

** 00093400 
00093500 
000 93600 
00093700 
00093800 

ASSEMBLER 

0 
RERR6 
APUF 
RERR6 
APUF+1 
3 
RERR6 
R2 
BYTE]. 
H'98,  
BRREL 
H'BB' 
BFSUBR 
H 0 38,  
SERBR 

LODA.R1 

CONTST 
*ADAER2 
UERR2 
ADRTYP 
5 
CALBT7 
IC 

LA2-7F 
LODBF2 
255 

*ADAER2 
ABUF+1 
BYTE2 
INDIR 
WERR2  
CHARNR  
BUF5+0'-1'.R3.4 
CONTL2 
AESPI 

SERR2 
2 
CONLIN  

AERR2 

CYTE1 
A' R' 
BUF3+1 
INCERR 
PRSUBR 

A'S' 
PUF343 
INCERR 
PRSURR 

PI' 	ASSEMBLER 	VERSInN 3 LEVEL 	5 PROMETHEUS R 	IDENT 

LIN: A)D2 	LABL 	81 	82 	P3 84 ERROR SOURCE 

886 286) 	 64 	00 IORI,R0 
887 2362 	 9C 	28 r3 BCFA,Z 
888 2865 	 0) 	iF 	n7 LODA.R1 
889 2868 	 9C 	23 r3 BCFA.Z 
89) 2863 	 OC 	IF n8 LODA.R0 
891 286E 	 E4 	03 COMI.R0 
892 287) 	 ID 	29 	r3 BCTA.P 
893 2873 	 32 ADOZ 
894 2874 	 CC 	IF 	r7 STRA.R0 
895 2877 	 E4 	98 COMI,R0 
896 2879 	 IC 	28 nC BCTA.Z 
897 287C 	 E4 	BB COMI.RO 
898 287: 	 98 	05 BCFR.Z 
899 288) 	 04 	38 LODI.R0 
90) 2882 	 IF 	28 nE BCTA.UN 
901 
9)2 2885 	2885 	3F 	33 45 BRSUBR BSTA.UN 
903 2883 	 19 	87 BCTR,P 
904 288A 	 1E 	28 	18 BCTA.N 
905 288) 	 OC 	iF 	72 LODA.R0 
906 289) 	 E4 	05 COMI.RO 
907 2892 	 IC 	28 F3 BCTA.E0 
903 2395 	 E4 	OA COMI.RO 
909 2997 	 1C 	2A 	70 BCTA.EQ 
91) 289A 	 00 	iF n7 
911 289) 	 18 	04 BCTR.Z 
912 289F 	 E5 	FF COMI,R1 
913 28A1 	 98 	9E BCFR.Z 
91'4 28A3 	28A3 	OE 	1F n8 LODBF2 LODA,R2 
915 28A5 	 CE 	IF r8 STRA.R2 
916 28A9 	 OC 	IF nE LOOA.R0 
917 28A: 	 9C 	2B 	AC BCFA.Z 
913 23A7 	28AF 	OF 	IF 	75 LOOP73 LOOA,R3 
919 2882 	 OF 	3F 7A LODA,R0 
92) 2885 	 18 	05 BCTR.Z 
921 28B7 	 E4 	20 COMI.RO 
922 2889 	 9C 	28 	74 BCFA,Z 
923 238C 	288C 	05 02 CONTL2 LOOI,R1 
924 288: 	 IF 	28 48 BCTA.UN 
925 
926 28C1 	28C1 	2A 	EB ADAER2 ACON 
927 
928 28C3 	26C3 	CE 	IF 	r7 RERR6 STRA.R2 
929 28C5 	 04 	52 LODI.R0 
93) 28C8 	 CC 	IF 76 STRA,R0 
931 28CB 	 3F 	30 	76 BSTA,UN 
932 28CE 	 iF 	28 	85 BCTA.UN 
933 
934 2801 	2801 	04 	53 SER5 LOOI.R) 
935 2803 	 CC 	IF '8 STRA.R0 
936 2805 	 3F 	30 	76 BSTA.UN 
937 2809 	 1E 	28 	P5 BCTA,UN 



PIP 	ASSEMBLER VERSI0N 8 LEVEL PROMETHEUS F 	IDENT ASSEMBLER PAGE-  20 0 - 	06/05/78 TIME 10:21:48 

LIN: A)DR 	LABL 81 	82 	"3 84 ERROR SOURCE 

933 00093936 
939 280: 	28DC 04 	18 BRREL Loni.Ro 14 ,18,  03094000 
943 280: 	28DE CC 	IF 	r7 SERBR STRApRO BYTE' 00094100 
941 23EI 18 	6E BCTR,UN SER5 00094200 
942 ** 00094300 

943 28E3 	26E3 3F 	36 	F7 CALBT7 BSTA,UN CALADR 00094400 
944 28E5 98 	09 8CFRpZ *ADAER2 00094500 
945 28E8 CE 	1F 	r8 STRA.R? BYTE? 00094600 
945 28E8 IF 	28 	AF BCTA.UN LCOP73 00094730 

947 ir 00394830 
944 28EE 	28EE 9) 	28 n4 ABSOL BCFApP RERR 00094930 

949 28F1 E7 	01 COMI,R3 1 03095030 
95) 28F3 1C 	29 	r8 BCTA.7 NOG3BT 000951)0 

951 28F6 3F 	30 	7F BSTA.UN INCCNT 00095200 

952 28F9 3F 	33 	45 BSTA•UN CONTST 00395300 

953 28FC OE 	iF 	73 LOCIA,R2 OPC1 00095400 

954 2BFF 64 	00 IORIpRO C 00)955)0 

955 2901 9C 	29 n7 BCFA,Z RERR4 00095600 
956 2904 OD 	IF 	n7 LODA,R1 ABUF 00095700 
957 2907 9C 	29 07 BCFA.Z RERR4 00095800 

958 2904 OC 	IF n8 LODA.R0 ABUF#1 00)959)0 
959 290) E4 	03 COMIpRO 3 00096000 
96) 290F 10 	29 07 BCTA,P RERR4 00096100 
961 2912 82 ADDZ R? 00096200 

962 2913 CC 	IF r7 STRA,R0 BYTE1 00096300 

963 2916 E4 	9F COMI,R0 H'9F' 00096400 

964 29I8 IC 	29 FO BCTA,Z SERR8 00096500 

965 2916 E4 	BF COMI.RO H"BF 1  00096630 

965 291) 98 	05 BCFRpZ CAL823 00096700 

967 291F 04 	3F L00I,R0 H'3F' 00096830 

968 2921 IF 	29 F2 BCTApUN SERR6 000969)0 

969 ** * 	 00097000 

975 2924 	2924 3F 	33 	45 CALB23 BSTA,UN CPNTST 00097130 

971 2927 10 	2A r7 BCTA,P AERR3 00097200 

972 292A 1E 	2B 	IC BCTApN UERR3 003 97300 

973 292) OD 	iF n7 LODA,R1 ABUF 00097400 

974 293) 1E 	2A r7 BCTA.N AERR3 000 9750 0 

975 2933 OC 	IF 72 LODApRO ADRTYP 00097600 

976 2935 E4 	07 COMIpRO 7 00097700 

977 2939 1C 	29 r7 BCTA,Z SETIND 00097800 

978 2933 04 	60 LODI,R0 H'60' 00097900 

979 293) 4C 	iF 	71 ANOA,R0 COUNT2 00098000 

98) 294) 45 	60 ANDI,R1 H'60' 00098100 

981 2942 El COMZ RI 000982)0 

982 2943 9C 	28 72 BCFA.E0 PERR3 00098300 

983 2946 OD 	IF 	n7 LODA,R1 ABUF 00098430 

984 2949 45 	9F ANC/IA.1=1 H'9F' 00098500 

985 294B OE 	IF n5 LODA.R2 ABUF*1 00098600 

986 294: OC 	iF n? LOOApRO INDIR 030987)0 

987 2951 18 	02 BCTRPZ BT2STR 00098800 
988 2953 64 	80 IORI.R0 Ht80g 003989)0 
989 2955 	2955 CD 	1F r8 BT2STR STRA,R1 BYTE2 00099030 



PI3 	ASSEMBLER 	VERSION 8 LEVEL 5 	PROMETHEUS R 	IOENT ASSEMBLER 	 PAGE 21 0 06/05/78 TIME 10:71:50 

LINE ADDR 	LABL 	81 	82 P3 64 ERROR SOURCE 

99) 2953 	CE 	1F 	C9 STRA.R2 NYTE3 00099100 
991 2958 	OF 	iF 	75 LODA,R3 CHARNR 00099200 
992 295E 	OF 	3F 	7A LODA.RO BUF5+0,-1'.R3,f 00099330 
993 2961 	1C 	29 	0: BCTA.Z LCONX3 00099400 
994 2964 	CF 	IF 	75 STRA.R3 CHARNR 00099500 
995 
996 

2967 	E4 	20 
2969 	1C 	29 	E: 

COMI.R0 
BCTA.Z 

A' 
LCDNX3 

03099630 
00)99730 

997 296C 	E4 	2C COMI.R0 A',' 00099800 
993 296: 	9C 	29 C) BCFA.7_ IERR 00399900 
999 2971 	3F 	33 	45 BSTA.UN CONTST 00100000 
100) 2974 	9C 	29 CD BCFA.7 IERR 0)1001)0 
1001 2977 	OD 	1E 	07 LOOA.R1 ARUF 00100200 
1002 297A 	9C 	29 CO BCFA,Z IERR 00100330 
1003 297) OC 	11 08 LODA,R0 ARUFfl 00100400 
1004 298) E4 	03 COMI.R0 3 00100500 
1005 2982 	ID 	29 CD BCTA,P IERR 00100600 
1035.  2985 	OE 	11 r7 LOOA.R2 BYTE' 00100730 
1007 2983 	46 	03 ANOI.R2 3 00100800 
1008 298A 	9C 	28 78 BCFA.7 SERR3 00100900 
1009 298) 	6C 	iF r7 IORA.R0 BYTE1 00101030 
101) 299) 	CC 	IF r7 STRA.RO BYTE1 00101100 
1011 2993 	OF 	1F 	75 LODA.R3 CHARNR 00101200 
1012 2996 	OD 	iF 08 LODA,R1 BYTE2 001013)0 
1013 2999 	OF 	3F 7A LOOA.R0 BUF5+0 9 -1 0.R3,+ 00101400 
1014 299C 	18 	18 BCTR.Z SET60 00101530 
1015 299E 	E4 	20 COMI,R0 Al 	' 00101600 
1016 29A) 	18 	17 BCTR.Z SET60 00101700 
1017 29A2 	E4 	2C COMI.R0 Al.,  0)101800 
1018 29A4 	98 	27 BCFR.Z IFRR 03101930 
1019 29A5 	OF 	3F 7A LOOA.R0 RUF5+0,-1 ,,R3,+ 001020)0 
102) 29A9 	E4 	2B COMI,R0 Av+,  001021)0 
1021 29A8 	98 	04 BCFR,Z CUMMIN 00102230 
1022 29A) 	29AD 	65 	20 SET21 IORI.R1 H1201 001023)0 
1023 29AF 	18 	OA BCTR.UN STRB2 00102400 
1024 2981 	2981 	E4 	20 COMMIN COMI;RO H ► 2D' 	11111111111 00102530 
1025 2983 	98 	18 BCFR.Z IFRR 0010260 0 
1026 2985 	2985 	65 	40 SET40 IORI.R1 H'40' 00102700 
1027 2987 	1E1 	02 BCTR.UN STRB2 00102800 
1028 00102930 
1029 2989 	2969 	65 	60 SET60 IORI.R1 U'60' 00103030 
103) 2988 	2988 	CD 	1F 08 STRB2 STRA.RI BYTE2 00103100 
1031 29BE 	296E 	OF 	3F 7A LOONX3 LODA.R0 BOF5+0"1 0.R3,+ 00103200 
1032 29C1 	18 	05 BCTR.Z NUG3BT 00103300 
1033 29C3 	E4 	20 COMI.R") AfSP1 00103400 
1034 29C5 	9C 	28 78 BCFA,Z SERR3 00103530 
1035 29C8 	29C8 	05 03 NOG38T L00I.R1 3 00103630 
1036 29CA 	IF 	28 48 BCTA.UN CONLIN 001037)0 
1037 ** 00103800 
1038 29C0 	29CD 	04 	49 IERR LOOI.R1 A'I' 00103900 
1039 29Cr 	CC 	IF 77 STRA.RO BUF3+7 0)1040)0 
104) 290? 	3F 	30 	76 BSTA.UN INCERR 00104100 
1041 2905 	18 	67 OCTR.01 LODNX3 00104230 



P13 	ASSEMBLER 	VERSInN 8 LEVEL 	S PROMETHEUS 	I IDENT 	ASSEMBLER PAGE 22 06/05/78 TIME 10:71:52 

LINE A)DR 	LABL 	81 	82 P3 84 ERROR SOURCE 

1042 ***** * * * * 00104330 
1043 2907 	2907 	CE 	11 	r7 RERR4 STRA,R2 	PYTEI 00104400 
1044 2904 	04 	52 LODI.R0 	A'R' 00104500 
1045 290C 	 CC 	11 	'6 STRA,RD 	RUF3+1 00104630 
1046 2907 	 3F 	3n 	76  BSTA.UN 	I NCER R 00104700 
1047 29E? 	11 	29 '4 BCTA,UN 	CALB23 001048)0 
1049 * 00104900 
1049 29E5 	29E5 	04 	53 SERR7 LODI.R0 	A'S' 00105000 
1053 29E7 	 CC 	11 	'8 STRA,R0 	BUF3f 3 001051)0 
1051 29EA 	 3F 	30 76 8STA,UN 	INCERR 00105200 
1052 29E0 	 IF 	29 	'4 BCTA,UN 	CALB23 001053)0 
1053 00105400 
1054 291) 	29FD 	04 	11 SERR8 LODI.R0 	H,11,  00105500 
1055 2912 	2912 	CC 	IF 	r7 SERR6 STRA.R0 	BYTE1 00105630 
1056 2915 	18 	6E BCTR.UN 	SERR7 00105730 
1057 * * 00105800 
1055 2917 	29E7 	OC 	11 17  SET IND LODA,R0 	IND IR 00105930 
1059 29EA 	 18 	02 BCTR.7 	STBYT2 001060)0 
106)  29FC 	65 	80 IORI.R1 	H180/ 00106100 
1061 291E 	291E 	CD 	11 r8 STBYT2 STRA.R1 	PYTE2 00106230 
1062 2A01 	 CE 	IF 	r9 STRA.R2 	PYTE3 00106300 
1063 2A04 	 11 	29 PE BCTA,UN 	LODNX3 00106400 
1064 * * 0)1065)0 
1065 2407 	2A07 	BC 	26 n4 7ERINS BSEA.7 	 RERR 00106600 
1066 2A0A 	El 	01 COMI,R3 	1 00106700 
1067 2AOC 	 1C 	28 	n7 BCTA,Z 	CONLNI 00106830 
1068 2AOF 	OE 	11 73 LODA,R2 	OPC1 00106900 
1069 2Al2 	3F 	21 	rp BSTA,UN 	ENDREG 00107000 
107)  2A15 	9C 	28 49 BCFA.Z 	 RERO4 00107100 
1071 2A13 	11 	28 	16 BCTA,UN 	LOOP72 00107200 
1072 00107330 
1073 2A13 	2A1B 	BC 	28 	14 PSW2BT BSFAf7 	RERR 00107400 
1074 2A1E 	El 	01 COMI.R3 	1 00107500 
1075 2420 	1) 	28 PC BCTA,P 	CONTL2 00107600 
1076 2A23 	 OE 	11 73 LODA.R2 	CPC1 001077)0 
1077 2425 	 CE 	11 	r7 STRA,R2 	PYTEI 00107830 
1078 2429 	 IF 	28 	P5 BCTA.UN 	PRSURR 00107930 
1079 00108000 
1083 2A2C 	2A2C 	9C 	28 '4 7BRRSR BCFA.Z 	RERR 00108100 
1081 2A2F 	17 	01 COMI.R3 	1 00108230 
1082 2A31 	 1C 	28 	PC BCTA.Z 	CONTL2 00108300 
1083 2A34 	 OC 	11 73 LOOA,R0 	CPC1 00108400 
1084 2A37 	 CC 	11 	r7 STRA.R0 	BYTE1 00108500 
1085 2A3A 	 3F 	28 	05 BSTA.UN 	SRSURR 001086)0 
1086 2A3) 	2A33 	OE 	IF 	08 LAST LODA.R2 	ABUF+1 00108730 
1087 2A4) 	 OD 	IF n7 LODA.R1 	ABUF 00108800 
1083 2443 	 3F 	37 	11 BSTA,UN 	PELMAX 00108930 
1089 2A45 	9C 	2A 78 BCFA,7 	 AERR2 00109000 
109) 2A49 	 CE 	IF 	r8 STRA.R2 	BYTE2 00109100 
1091 2A4C 	 11 	28 	AF BCTA.UN 	LOOP73 00109200 
1092 00109300 
1093 2A4F 	2A4F 	BC 	28 n4 8XASXA BSEA,Z 	 RERR 00119400 



PI° 	ASSEMBLER 	VERSInN 8 LEVEL 5 	PROMETHEUS R 'DENT 	ASSEMBLER 	 PAGE 23 D 06/05/78 TIME 10:21:53 

LIN: A)OR 	LABL 	81 	82 	R3 84 ERROR SOURCE 

1094 2452 	 E7 	01 COMI.R3 	1 001^95)0 
1095 2454 	 IC 	29 	r8 RCTA.Z 	 NnG3BT 00109600 
1096 2457 	 OC 	1F 	73 L004,130 	OPC1 00109700 
1097 2454 	 CC 	IF r7 STRA.R0 	BYTE1 00109800 
1099 245) OC 	1F 	'F LOOA.R0 	CRTLI 00109900 
1099 246) 18 	03 BCTR.Z 	 LABB 00110000 
110) 2462 	 3F 	30 	7F BSTA.UN 	INCCNT 00110130 
1101 2465 	2465 	3F 	33 	45 LABS RSTA.UN 	CONTST 00110200 
1102 2463 	 10 	2A r7 RCTA.P 	 AERR3 00110330 
1103 2468 	 1E 	28 	1 C BCTA,N 	 UERR3 00110400 
1104 246E 	00 	1F 	n7 LOOA.R1 	ARUF 00110500 
1105 2471 	 1E 	2A 	r7 BCTA.N 	 AERR3 00110600 
1106 2474 	 OE 	IF 	n8 LODA.R2 	ABUF+1 00110700 
1107 2477 	OC 	11 	n= LODA.R0 	INDIR 001108)0 
1108 2474 	 18 	02 BCTR.Z 	 STBYT 0)110910 
1109 247: 	 65 	80 IORI.R1 	H'80' 00111000 
1110 247E 	247E 	CD 	IF 	r8 STB YT STRA.R1 	BYTE2 00111100 
1111 2481 	 CE 	IF 	r9 STRA,R2 	BYTE3 00111230 
1112 2484 	 OC 	IF 	72 LODA.R0 	ADRTYP 00111 300 
1113 2487 	E4 	OC COMI.R0 	12 00111400 
1114 2489 	 18 	23 BCTR.7 	 BRLNXT 001115)0 
1115 2488 	OF 	IF 	'5 L004.R3 	CHARNR 00111600 
1115 248E 	OF 	3F 74 LODA. RD 	BUF5+0"-I'pR3.+ 03111700 
1117 2491 	 18 	20 BCTR.Z 	 BRLNXT 0)111830 
1118 2493 	 CF 	1F 	75 STRA.R3 	CHARNR 00111900 
1119 2496 	 E4 	20 COMI.R0 	A' 00112000 
112)  2493 	 18 	19 BCTR.Z 	 BRLNXT 001121)0 
1121 2494 	E4 	2C COMI.R0 	A'.' 0)112230 
1122 249: 	 9C 	29 r) RCFA.Z 	 IERR 001123)0 
1123 249F 	 3F 	33 	45 BSTA.UN 	CONTST 03112400 
1124 2AA2 	 9C 	29 CO BCFA.Z 	 IERR 00112500 
1125 2445 	OD 	iF n7 LOOA.R1 	ABUF 00112600 
1126 2443 	 9C 	29 r) BCFA,Z 	 IERR 001127)0 
1127 2AAB 	OE 	1F 	n8 LODA.R2 	ARUF+1 00112800 
1123 2AA: 	 E6 	03 COMI.R2 	3 0)1129)0 
1129 248) 	 9C 	29 rp BCFA.7 	 IERR 00113000 
113)  2483 	2A83 	iF 	29 	PE BRLNXT BCTA,UN 	LODNX3 00113100 
1131 001132)0 
1132 2486 	2486 	04 	4C LABERR LOOI.R0 	A'L' 001133)0 
1133 2488 	 CC 	1F 	95 STRA.R0 	BUF3 00113430 
1134 2483 	2AB8 	2) PT7WO EORZ 	 RO 001135)0 
1135 248C 	 CC 	iF 	72 STRA.R0 	ADRTYP 00113600 
1135 2ABF 	04 	CO LODI.RO 	H'CO' 001137)0 
1137 24C1 	07 	03 LOOI.R3 	3 00113800 
1133 24C3 	2AC3 	CF 	5F r7 LOOR89 STRA.R0 	BYTEl.R3.- 001139)0 
1139 24C6 	5B 	78 BRNR.R3 	LOOP8O 00114000 
114)  24C3 	05 	03 LOOI.R1 	3 00114100 
1141 2ACA 	2ACA 	3F 	30 	76 ERRPL1 RSTA.UN 	INCERR 001142)0 
114? 24C) 	 1F 	28 	48 BCTA.UN 	CONLIN 001143)0 
1143 * * 00114400 
1144 240) 	2400 	04 	4C LERRO LODI.R0 	A'L' 00114500 
1145 2402 	 CC 	1F 25 STRA.R0 	BUF3 00114600 



PIP 	ASSEMBLER 	VERSI°N 8 LEVEL 	C PROMETHEUS 	R 	DENT 	ASSEMBLER 	 PAGE 	24 	D 	06/09/78 	TIME 10:21:55 

LINE A)OR 	LABL 	61 	62 	"3 64 ERROR SOURCE 

1146 2AD5 	 05 	00 LODI.R1 	0 00114700 
1147 2A07 	 18 	71 BCTR.UN 	ERR7L1 00114800 
1143 	 a* o1114900 
1149 2409 	2,109 	04 	46 FFERR 	 LODI.RO 	A'F' 00115000 
115) 2AD3 	 CC 	11 '5 STRA.R0 	BUFi 00115100 
1151 2AD: 	 16 	29 BCTR.UN 	BRERR 00115200 
1152 ******* ****** **** ********************** * *********** ******** ****** ***** 001153)0 
1153 2AEO 	2AEO 	04 	4F OPCERR 	LODI.RO 	A'O' 00115430 
1154 24E2 	 CC 	IF 	96 STRA.RO 	BUF3+1 001155)0 
1155 2AE5 	 18 	54 BCTR.UN 	PT7W0 00115600 
1156 ******* 	 **** 00115700 
1157 2AE7 	2AE7 	05 	03 AERR3 	 LOOI.R1 	3 0011580° 
1153 201E9 	 18 	OA BCTR.UN 	AERR 00115900 
1159 	 ** 00116000 
1163 2AEB 	2AEB 	05 	02 AERR? 	 LODI.R1 	2 00116100 
1161 2AE9 	 16 	06 BCTR.UN 	AERR 00116200 
1162, 	 *** 00116300 
1163 2AEF 	2AEF 	05 	01 AERR1 	 LODI.R1 	1 00116400 
1164 2AF1 	 1B 	02 BCTR.UN 	AERR 00116500 
1165  	00116600 
1166 2AF3 	2AF3 	05 	00 AERRO 	 LODI.R1 	0 00116700 
1167 2AF5 	2AF5 	04 	41 AERR 	 LOOIPRO 	A'A' 00116800 
1168 2AF7 	2AF7 	CC 	1F 27 STERR 	 STRA.R0 	BUF3+2 00116900 
1169 2AFA 	 04 	00 LOOI.R0 	0 00117000 
117) 2AFC 	 CC 	1F C8 STRAPRO 	BYTF2 00117100 
1171 2AEF 	 CC 	1F 	r9 STRAPRO 	BYTE3 001172)0 
1172  2302 	 16 	46 BCTR.UN 	ERRPL1 00117300 
1173 ************** ******** ******** ************ ********** *********** ******* 001174)0 
1174 2304 	2804 	04 	52 RERR 	 LODIPRO 	A'R' 00117500 
1175 2306 	 CC 	1F ?6 STRAPRO 	BUF3f1 00117600 
1176 2309 	2809 	1F 	30 	76 BRERR 	 BCTAPUN 	INCERR 00117700 
1177 
1173 280: 	280C 	04 	55 UERR 	 LODIPRO 	A'U' **00301177:N 
1179 280E 	 16 	67 BCTR.UN 	STERR 00118000 
1180 	 fr * 00118100 
1181 231) 	2810 	05 	00 UERRO 	 LODI.R1 	0 00118200 
1182 2312 	 1B 	78 BCTR.UN 	UERR 001183)0 
1183 
1184 2814 	2614 	05 	01 JERR1 	 LO0I.R1 	1 **000011= 
1185 2315 	 18 	74 BCTR.UN 	UERR 00118600 
1186  	00118700 
1187 2318 	2818 	05 02 UERR2 	 LODI.R1 	2 00118800 
1188 261A 	 16 	70 BCTR.UN 	UERR 00118900 
1189 	 ** 00119000 
1190 231: 	261C 	05 	03 UERR3 	 LOOIPRI 	3 00119100 
1191 291E 	 18 	6C BCTR.UN 	UERR 00119200 
1192 00119300 
1193 2B2) 	2820 	05 	01 SERR1 	 LODI.R1 	1 00119400 
1194 2322 	 18 	06 BCTR.UN 	SERR 00119500 
1195  	00119600 
1196 2624 	2624 	05 	02 SERR2 	 LODI.R1 	2 00119700 
1197 2825 	 18 	02 BCTR.UN 	SERR 00119800 



PI' 	ASSEMBLER 	VERSInN 8 LEVEL 	5 PROMETHEUS 	F IDENT 	ASSEMBLER PAGE 25 	C E 	06/05/78 	TIME 10:21:56 

LINE ADDR 	LABL 	81 	82 "3 84 ERROR SOURCE 

1195 *********** ***** ** ******* * *********** * ***** * ********* ****** ******** *** 00119900 
1199 2325 	2828 	05 	03 SERR3 LOOI.R1 	3 00120000 
1230 2B2A 	2B2A 	04 	53 SERR LOOI.RO 	A'S' 00120100 
1201 282C 	 CC 	iF 28 STRA.R0 	BUF3+3 00120230 
1202 2327 	 iF 	2A 	CA BCTA.UN 	ERRPLI 00120300 
1203 * * 00120400 
1204 2332 	2832 	05 03 PERR3 LODI.R1 	3 00120500 
1205 2834 	04 	50 LODI.RO 	A'P' 00120600 
1206 2335 	 CC 	1E 	'7 STRA.R0 	BUF3+2 001207)0 
1207 2339 	 iF 	2A rA BCTA,UN 	ERRPL1 00120800 
1203 * * 00120900 
1209 263: 	2B3C 	05 	02 HERR? LODI.R1 	2 00121030 
121)  283E 	283E 	CD 	1F 	r6 WERR1 STRA.R1 	BYTCOD 03121100 
1211 2941 	2841 	04 	57 WERR LODI.R0 	A'N' 001212)0 
1212 2343 	 CC 	iF 	'7 STRA.R0 	BUF3 +2 00121300 
1213 2645 	 1B 	03 BCTR.UN 	STAR 00121400 
1214 ****** 00121500 
1215 2345 	2848 	CD 	1F r6 CONLIN STRA.R1 	BYTCOD 00121630 
1216 2843 	2846 	3F 	30 	P8 STAR BSTA.UN 	INCLIN 00121700 
1217 2B4E 	98 	07 BCFR.Z 	GEENCR 00121800 
1213 235) 	E4 	01 COMI.R0 	1 00121900 
1219 2852 	98 03 BCFR.Z 	GEENCR 00122000 
122)  2354 	 3F 	30 	AA BSTA.UN 	NEWPAG 00122100 
1221 2357 	2857 	3F 	32 n5 GEENCR BSTA,UN 	PRLIN 00172200 
1222 235A 	 OE 	1F 	72 LOOA.R2 	COUNT2+1 00122300 
1223 285D 	8E 	1F r6 ADOA,R2 	BYTCOD 00122400 
1224 2363 	 CE 	IF 	72 STRA,R2 	COUNT2+1 00122500 
1225 2363 	 OD 	1F 	71 LODA.R1 	COUNT? 00122630 
1226 2865 	 77 	08 PPSL 	 WC 00122700 
1227 2868 	85 	00 ADDI,R1 	0 00122830 
1228 2864 	 CD 	1F 	71 STRA.R1 	COUNT? 00122900 
1229 2B6D 	75 	08 CPSL 	 WC 00123000 
123)  2867 	c) 	IF 	79 STRA.R1 	ADDRES 00123100 
1231 2372 	 CE 	1F 7A STRA.R2 	ADORES+1 00123200 
1232 2875 	OC 	IF 	7C LOOA.R0 	PASS 00123300 
1233 2675 	44 	7F ANOI.R0 	F07F' 00123400 
1234 2B7A 	E4 	03 COMI,R0 	3 00123500 
1235  ?87: 	98 	18 BCFR.Z 	RET 00123600 
1236 267: 	 OC 	IF 	r6 LODA.RO 	BYTCOD 001237)0 
1237 2681 	 18 	16 BCTR.Z 	RET 00123800 
1238  2883 	 C3  STRZ 	 R3 00123900 
1239 2884 	 1F 	'4 _EIC ADOA.R0 	FLAG3 00124000 
124)  2887 	 CC 	1F 	"4 STRA.R0 	FLAG3 00124130 
1241 238A 	 C2 STRZ 	 R2 00124200 
1242 2883 	 CI STRZ 	 RI 0)124330 
1243 238: 2B8C 	OF 51 CT LOOP81 LODA.R0 	BYTEl.R3,- 00124400 
1244 288E 	 CE 	51 45 STRA.R0 	BUF1.R2.- 00124500 
1245 2392 	5B 	78 BRNR.R3 	LOOP81 00124600 
1246 2394 	 E5 	OF COMI.R1 	15 00124700 
1247 2895 	 3D 	2F nA BSTA.P 	DMPOBJ 0C124830 
1248 2399 	2899 	OC 	1F 	78 RET LODA.R0 	ENDFLG 00124900 
1249 239: 9C 	25 	Pi BCFA.Z 	ENDPAS 00125000 



PI' 	ASSEMBLER VERSInN 8 LEVEL 	5 PROMETHEUS ;IDENT 	ASSEMBLER 	 PAGE 	26 E 	06/05/78 	TIME 10:71:58 

LINE ADDR 	LABL B1 	82 	P3 94 ERROR SOURCE 

125) 289F 1F 	23 	̂0 BCTA.UN 	BLKRF3 0012510u 
1251 ** 03125200 
1252 2BA2 	28A2 30 	35 '6 32 MES1 DATA 	 A'0562 	ROF 	' 00175300 
1253 2) 	52 	4F 46 
1254 23 
1255 2BAB 52 	45 4C 42 DATA 	 A'RELBMESSA' 00125430 
1256 4) 	45 	93 53 
1257 41 
1255 2384 23 	54 	4: 45 DATA 	 A' 	TNEDISER 	' 00125500 
1259 44 	49 c3 45 
1263 52 	20 
1261 266E 53 	55 45 48 DATA 	 AISUERTEMORP,  00125630 
1262 54 	45 	40 4F 
1263 52 	50 
1264 2BC8 OD 	OA DATA 	 ACCR.LF1 00125700 
1265 ** 00175800 
1266 29CA 	2BCA 20 	30 	'0 53 MES2 DATA 	 A' 	= 	SSAP' 00125900 
1267 53 	41 	53 
1263 2901 OD 	OA nA OA DATA 	 ACCR,LF.LF.LF1 031260)0 
1269 ** 03126130 
127) 2305 	2805 20 	30 23 53 MES3 DATA 	 A' 	= 	SRORRE 	' 00126200 
1271 52 	4F 52 52 
1272 45 	20 
1273 290F 52 	45 4C 40 DATA 	 A'RELMESSA 	LATOT' 00126330 
1274 45 	53 	93 41 
1275 2D 	4C 	41 54 
1276 4F 	54 
1277 2BED OD 	OA nA DATA 	 ACCR.LF.LF1 00126430 
1279 * 00126530 
1279 29F) 	28F0 20 	4E 4F 49 MESO DATA 	 A' 	NOITACIFITNEDI' 00126600 
1280 54 	41 	43 49 
1281 46 	49 54 4E 
1282 45 	44 	49 
1283 2BFF OD OA DATA 	 ACCR.LF1 00126700 
1284 ********** *************************** ** ***** ********* ****** ** ******* ** 00126800 
1285 2001 	2C01 23 	45 	4E 49 MES5 DATA 	 A' 	ENIL 	TA 	LLUF 	' 03126900 
1286 4C 	20 54 41 
1287 20 	4C 	4C 55 
1289 46 	20 
1289 2COF 45 	4C 42 41 DATA 	 A'ELBAT LOBMYS' 03127000 
129) 54 	20 	4C 4F 
1291 42 	4D 59 53 
1292 2C1B OD 	OA nA DATA 	 AECR,LF.LF1 00127100 
1293 	 ** 00127200 
1294 2C1: 	2C1E 20 	44 	45 53 MESS DATA 	 A' 	DESU 	SLOBMYS' 00127330 
1295 55 	20 93 4C 
1296 4F 	42 	4) 59 
1297 53 
1299 2028 OD 	OA 	nA DATA 	 ACCR.LF,LF1 00127430 
1299 ** 00127530 
13)0 2C2E 	2C2E 52 	45 	94 43 MES7 DATA 	 A'RETCARAHC 	A 	EPYT' 00127650 
1301 41 	52 	41 48 
1302 43 	20 	41 20 
1303 45 50 59  54 



PIP 	ASSEMBLER VERSION 3 LEVEL 5 	PROMETHEUS P IDENT ASSEMBLER 	 PAGE 	27 	D 	ri 06/05/78 TIME 10:21:59 

LINE A)OR 	LABL 61 	82 	R3 84 ERROR SOURCE 

1304 2C3E 20 	44 	4E 41 DATA A' 	DNA 	HCNUP 	NO 	' 00127700 
1305 20 	48 	43 4E 
1306 55 	50 	70 4E 
1307 4F 	20 
1303 2C4C 4E 	52 	5 54 DATA A'AIRUT,  00127800 
1309 2C5) OD 	OA DATA ACCR,LE1 00127900 
131) ** 00128000 
1311 2:52 	2C52 09 	09 	'9 09 ROMDAI DATA H'09.09•09039•08,06,08p08i 00128100 
1312 OB 08 RB D8 
1313 2C5A 10 	10 	13 10 DATA H.10,10,10,10p11.11#121,121  00128200 
1314 11 	11 	12 12 
1315 2C62 14 	14 	1 4 14 DATA H 1 14,14.14,14,14,14.14,14' 00128300 
1316 14 	14 	14 14 
1317 2:64 14 	16 	16 18 DATA Ht14,16,18,16,18.16,1ColC' 00128400 
1313 18 	18 	1C 1C 
1319 2C72 20 	28 ?B 28 DATA H 1 20,26.28,28.26,40.48.46. 00128530 
132) 28 	40 	48 4B 
1321 2C7A 48 	46 	61 63 DATA H 148,46.61,63,63,63.63,64' 00128630 
1322 63 	63 	63 64 
1323 2C82 64 	73 	R4 84 DATA H'64,73,84,84.91,91,91,91' 00128700 
1324 91 	91 	91 91 
1325 2C84 91 	94 	94 9C DATA H,91,94,94,9C,9C*90*91),90' 00128830 
1325 9C 	90 	RD 90 
1327 2:92 9) 	9D 	°) 90 DATA H'90.90p90,90v90,A3.A4,A41  00128900 
1328 9D 	A3 	A4 A4 
1329 2C94 BC 	BC °C DO DATA H 1 BCIPBCPBC*00r001  00129000 
133) DO 
1331 2C97  7C 	2C 	78 20 DATA Ht7C.2C,28,20,91,2A1.08,9C' 00129100 
1332 91 	2A R8 9C 
1333 2CA7 84 	80 	A2 62 DATA H 1 84,80*A21,621  00129200 
1334 ** 00129300 
1335 2CAB 	2CAB 08 	08 89 09 ROMDA2 DATA H 1 O8,08•09,09.88,88p89,891  00129400 
1335 88 	88 	89 89 
1 337 2CB3 CC 	CD r8 E9 DATA H'CC,CD,E8.E9,24,25,64,65' 00129500 
1333 24 	25 	fat 65 
1339 2CB3 9C 	90 rC CD DATA H'9C1.90,CC0CD,DC,DD,E8,E9' 00129600 
134) OC 	OD r8 E9 
1341 2CC3 FO 02 nA DA DATA OfF0,02p0A,DA,D6,08,26,27,  00129730 
1342 D6 	DB 26 27 
1343 2CC6 64 	E4 F4 E5 DATA H'64,E4,E4,E5,E5,59,E4,E4' 00129800 
1344 E5 	59 r4 E4 
1345 2CD3 E5 (5 20 C8 DATA H'E5,E5,20,C8,C8,C9,C9,26' 00129900 
1345 C8 	C9 r9 26 
1347 2:D3 27 ED 26 27 DATA H'27,E0,26,27,48p48,48,68' 00130000 
1345 48 	48 	AB 68 
1349 2:E3 68 	98 	A4 26 DATA H 168,98,A4,26.27,20,24•251  00130100 
135) 27 	20 	24 25 
1351 2CE3 25 	44 	44 45 DATA 14,25p44.44.45.45.52,26,27' 00130230 
135? 45 	52 	26 27 
1353 2CF3 AS 	AS 	A8 A7 DATA H'A8.A8,A8,A7,A5' 00130330 
1354 A5 
1355 20E3 BE 	6A 	R8 68 DATA H'8E,6A.881.68,66,8A,DE,06' 00130400 
1356 66 	8A 	'E 36 



PIA 	ASSEMBLER VERSInN 8 LEVEL 5 	PROMETHEUS R 1DENT 	ASSEMBLER 	 PAGE 	28 	0 	- 	06/05/78 TIME 10:22: 	n 

LIN: A)03 	LABL 91 	92 	03 84 ERROR SOURCE 

1357 2)03 A8 	DO 	68 45 DATA 	 H'A8,00,64r45 1  00130500 

1358 
1359 2)04 	2D04 16 	94 	'5 A8 ROMDA3 DATA 	 H '1 6, 9 4• 25 . A8 . 1 6• 94 • 25,,  A8 ' 

** 00130600 
00130700 

136) 16 	94 	25 A8 
1361 2)0.: 17 	25 	17 25 DATA H,17.25.17,25,17.25.17,251  00110800 

1362 17 	25 	1 7 25 
1363 2)14 17 	25 	'7 25 DATA 	 H,17,25.17.25,17,25,17,25' 00130900 
1364 17 	25 	1 7 25 
1365 2)1C 16 	06 	16 94 DATA 	 H$19.09.16.94.25.A8pC9,591  00131000 

1365 25 	A9 	r9 59 
1367 2)24 03 	16 	04 25 DATA 	 H,03,16.94,25.A8•42,16,941  00131100 

1363 AB 	42 	16 94 
1369 2)2C 25 	AB ra 16 DATA 	 H 125.A8.C8,16.94.25.5A,C21  00131200 

137) 94 	25 SA C2 
1371 2)34 52 02 r9 59 DATA 	 H'52.02,C9,59,54,43,33,33' 001313)0 

1372 54 	43 	73 33 

1373 2)3C 53 	03 n3 C2 DATA 

25 

 H,53,03,03,C2,52.C8,16,25' 00131400 

1374 52 	CB 	16 
1375 2)44 A8 	16 	04 25 DATA 	 H'A8.16.94.25,A8.04,C9,59' 00131500 
1376 A8 	04 r9 59 
1377 2)4C 33 	43 	54 2A DATA 	 H,33.43.54p2Ap2A 1  00131600 

1378 2A 
1379 2)51 01 	01 	"1 11 DATA 	 H'01,01.01.11.01,01.E1.01' 00131700 

138) 01 	01 	rl 01 

1381 2)59 01 	01 	ri 21 DATA 	 Ht01,01.C1,21,  00131800 

1382 ** 00131900 

1383 2)5) 	2050 8C 	84 	R8 80 ROMDA4 DATA 	 H'8C,84,88,80.4C,44,48,40' 00132000 

1384 4C 	44 	48 40 

1385 2)65 9C 	98 	1 C 18 DATA 	 Hi9C.98,1C,19.ECoF8,0C.D8' 001321)0 

1386 FC 	F8 nC 08 
1387 2)6) 5C 	58 PC 88 DATA 	 H 'SC• 5 8r BC, 88, 7Cr 78, 3C• 38' 03132200 

1388 7C 	79 	7C 38 
1389 2075 BF 	9F rC E4 DATA H 16Fr9F.EC,E4,E8,E0.75,74' 

74 

 00132300 

1390 E8 EO 75 
1391 2073 94 	2C 24 28 DATA 	 H'94,2C.24,28,20,40.6C,64 1  00132400 

1392 20 	40 	6C 64 
1393 2085 68 	60 	10 DC DATA 	 H'68.60.10,0C.04,08,00.93' 00132500 

1394 04 	08 n0 93 

1395 208D 92 	CO 	77 76 DATA 
14 

 H 192.00,77p76.54,70,30,14,  00132600 

1396 54 	70 	70 
1397 2095 34 	DO 	) 13 DATA 	 H 134.00.50,13,12.11.Cc*C8,  

C8 
 00132700 

1393 12 	11 	rC 
1399 209D CO 	AC 	A4 A8 DATA 

84 
 HICO,AC,A41.A8.A0,E4.65,134' 00132800 

140) AO 	F4 	n5 
1401 20A5 80 	FO 	'4 BB DATA 	 H'40pF0,04,69.98' 

96 

 00132900 

1402 
1403 20AA 00 	01 	'2 03 DATA 	 H'00,01,02,03.04.05,06,07' 00133000 

1404 04 05 n6 07 
1405 2062 08 	09 nA OB DATA 	 H'08.09,0Ap08' 00133100 

1406 00133200 

1407 * * 00133300 

1403 * END 	OF 	PROMETHEUS 	ASSEMBLER FIRST 	HALF. * 00133400 



P' 	ASSEMBLER 

LIN: 	A)DR 	LABL 

1409 
141)  
1411 
1412 
1413 

	

VERSInN 	3 LEVEL 	5 	PROMETHEUS 	r 	'DENT 	ASSEMBLER 

81 	82 	P3 	84 	ERROR 	SOURCE 

* 

SPACE 	RESERVED FOR 	NOTES 

PAGE 	29 	r 06/05/78 	TIME 

* 

* 
* 
* 

10:22: 	1 

00133530 
00133630 
00133700 
00133800 
00133900 

1414 ******** *************** ****** ******** * ************** ********* ******* ** 331340)0 

1415 00134100 
1416 001342)0 
1417 00134330 
1418 00134430 
1419 00134500 
142)  00134600 
1421 00134700 
1422 00134830 
1423 001349)0 
1424 00135000 
1425 00135130 
1426 00135200 
1427 00135300 
1428 031354)0 
142? 00135500 
143)  00135600 
1431 00135700 
1432 00135830 
1433 00135900 
1434 00136000 
1435 00136100 
1436 001362)0 
1437 00136300 
1438 00136400 
1439 00136500 
144). 00136630 
1441 00136700 
1442 001 36800 
1443 00136900 
1444 00137000 
1445 00137100 
14.46 00137200 
1447 001373/0 
1448 00137400 
1449 001375)0 
145)  00137630 
1451 00137700 
1452 00137830 
1453 00137900 
1454 00138030 
1455 00138100 
1456 00138230 
1457 00138300 
1453 00138400 
1459 00138500 
146)  00138630 



RP ASSEMBLER VERSInN 8 LEVEL 5 PROMETHEUS R 'DENT ASSEMBLER 
	

PAGE 30 D 	06/05/78 	TIME 11:22: 2 

LINE A)03 LABL 81 82 n3 84 ERROR SOURCE 

1461 
	

* 	 001387)0 
1462 
	

00138800 
1463 
	

00138900 
1464 
	

00139000 
1465 
	

0)139130 
1466 
	

001A92D0 
1467 
	

0)1393)0 
1463 
	

00139400 
1464 
	

00139500 
147) 00139600 
1471 
	

00139730 
1472 
	

00139830 
1473 
	

00139900 
1474 
	

00140000 
1475 
	

00140100 
1476 	 001402)0 
1477, 	 00140300 
1473 
	

00140400 
1479 
	

00140530 
148) 00140600 
1481 
	

00140700 
1482 
	

00140800 
1483 
	

00140900 
1484 
	

00141000 
1485 
	

001411)0 
1486 
	

00141200 
1487 
	

00141300 
1483 
	

00141400 
1489 
	

00141500 
149) 00141600 
1491 
	

00141730 
1492 
	

00141830 
1493 
	

00141900 
1494 
	

00142000 
1495 
	

00142100 
1495 
	

00142200 
1497 
	

00142330 
1493 
	

00142430 
1499 
	

00142500 
150) 00142600 
1501 
	

00142700 
1502 
	

00142800 
1503 
	

03142930 
1504 
	

00143000 
1505 
	

00143130 
1506 
	

00143200 
1507 
	

001433)0 
1508 
	

001434)0 
1509 
	

00143500 
151) 00143600 
1511 
	

001437)0 
1512 
	

00143800 



PI' 	ASSEMBLER 	VERSIrN 	9 	LEVEL 	5 

LINE 	A)OR 	LABL 	81 	82 	07 	84 	ERROR 

PROMETHEUS 	R 	IDENT 	ASSEMBLER 	 PAGE 	31 	06/05/78 	TIME 	1D:92: 	4 

SOURCE 

1513 00143900 
1514 00144000 
1515 001441)0 
1516 00144200 
1517 00144300 
1515 00144430 
1519 00144500 
152)  00144600 
1521 00144730 
1522 00144800 
1523 00144900 
1524 00145000 
1525 00145190 
1525 01145200 
1527 00145390 
1528 00145400 
1529 00145500 
153)  00145600 
1531 00145700 
1532 00145800 
1533 00145900 
1534 00146000 
1535 00146100 
1536 00146200 
1537 00146300 
1538 00146400 
1539 00146500 
154)  00146600 
1541 00146730 
1542 00146800 
1543 001469)0 
1544 00147030 
1545 00147190 
1546 00147200 
1547 00147330 
1543 00147400 
1549 00147500 
155)  00147600 
1551 001477)0 
1552 001478)0 
1553 00147900 
1554 00148000 
1555 00148100 
1556 00148290 
1557 00148300 
1558 00148400 
1559 00148500 
156)  00148600 
1561 00148700 
1562 00148800 
1563 00148900 
1564 00149030 



LINE 

PIP 	ASSEMBLER 

ADDR 	LABL 

	

VERSI0N 	+1 	LEVEL 

61 	62 	P3 	94 	ERROR 

PROMETHEUS 	f 

SOURCE 

IDENT 	ASSEMBLER 	 PAGE 	32 	F 	0o/05/78 TIME 1:):?2: 	6 

1565 00149100 
1566 00149200 
1567 00149300 
1568 00149400 
1569 00149530 
157) 00149600 
1571 00149730 
1572 00149800 
1573 00149930 
1574 00150000 
1575 00190150 
1575 011502)0 
1577 00190300 
1573 00150430 
1579 00190500 
158) 00150600 
1581 00150700 
1582 0015083 0 
1583 00150900 
1584 00151030 
1585 00151130 
1586 001512)0 
1587 00151300 
1588 00151400 
1589 00151530 
159) 00191600 
1591 00151700 
1592 00151800 
1593 001519)0 
1594 ***** 	  ** **** 00152000 
1595 * 00152100 
1595 BEGIN OF 	PROMETHEUS 	ASSEMBLER SECOND 	HALF * 00152200 
1597 * 00152300 
1598 00152400 
1599 ORG 	 H' 2E00' 00152500 
160) ******* ***** ******* ********* ******** ******************** **** ****** **** 00152600 
1601 2E0) 2E00 04 00 CRLF LODI,RD 	ATCRI 001.52730 
1602 2E02 36 35 BSTR,UN 	 WRCHAR 00152830 
1603 2E04 3B 27 BSTR,UN 	 DELAY 00152900 
1604 2E05 2E06 04 OA LF LODIpRO 	 AILFI 00153000 
1605 2E09 36 2F BSTR,UN 	 WRCHAR 00153100 
1606 2E0A 16 21 BCTR.UN 	 DELAY 00153200 
1607 00153300 
1608 2E07. 2EOC 04 CO LEESTT LODI,R0 	 H' C0' 00153400 
1609 2E0E BO WRTC,R0 00153500 
161) 2EOF 2EOF 77 10 LEESCH PPSL 	 RS 00153600 
1611 2E11 05 00 LODIFRI 0)153700 
1612 2E13 06 08 LODI.R2 	 8 00153800 
1613 2E15 2E15 12 LOOP20 SPSU 00153900 
1614 2E15 lA 7D BCIR,N 	 LOOP20 00154000 
1615 2E13 61 WRTC,R1 00154100 
1616 2E19 36 17 BSTR,UN 	 DEL3 00154200 



PI' 	ASSEMBLER 	VERSION B LEVEL 5 	PROMETHEUS IDENT 	ASSEMBLER 	 PAGE 	33 	P 	E 	06/05/78 TIME 10:22: 	8 

LINE A)D2 	LABL 	61 	B? 	P3 84 ERROR SOURCE 

1617 2E13 	2E1B 	36 	10 LOOP?1 BSTR,UN 	 DELAY 00154 330 
1613 2E1) 	 12 SPSU 00154400 
1619 2E1E 	 44 	80 ANOI,RO 	 H'80' 00154500 
162)  2E2) 	 51 RRR,R1 00154630 
1621 2E21 	 61 IORZ 	 RI 001547)0 
1622 2E22 	 Cl STRZ 	 RI 00154800 
1623 2E23 	 FA 	76 BORR,R? 	 LneP21 00194930 
1624 2E25 	 3B 	06 RSTR.UN 	 DELAY 00155000 
1625 2E27 	 45 	TF ANDI,R1 	 11,7F1  001551)0 
1626 2E29 	 01 LODZ 	 R1 00155200 
1627 2E2A 	 75 	18 CPSL 	 RS+WC 00155330 
1623 2E2C 	 17 RETC,UN 00155400 
1629 *** ****** *** ***** ************* ***** **** ***** * ***** **** *********** ***** 00155530 
163)  
1631 

2E2) 	2E2D 	20 
2E2E 	2E2E 	Fa 	7E 

DELAY 
Dal 

EOR7 	 RO 
BoRR,Ro 	 s 

00155630 
09195730 

1632 2E3) 	2E30 	F8 	7E DEL? BORR,R0 	 $ 00155800 
163 2E32 	2E32 	F8 	7E DEL3 BORR,R0 	 t 00155900 
1634 2E34 	 04 	E5 LOOI.R0 	 H'E5' 00156000 
1635 2E35 	2E36 	F8 	7E DEL4 BORR.R0 	 S 00156130 
1636 2E39 	 17 RETC.UN 00156200 
1637 ** 00196300 
1638 2E39 	2E39 	77 	10 WRCHAR PPSL 	 RS 00156400 
1639 2E33 	 76 	40 PPSU 	 FLAG 00156530 
1640 2:3) 	 C2 STRZ 	 R2 00156600 
1641 2E3E 	 C3 STRZ 	 R3 0)156700 
1642 2E37 	 05 	08 LODI,R1 	 8 00156800 
1643 2E41 	 3B 	6A BSTR.UN 	 DELAY 00156900 
1644 2E43 	 38 	68 BSTR,UN 	 DELAY 00157000 
1645 2E45 	 74 	40 CPSU 	 FLAG 00157130 
1646 2E47 	2E47 	36 	64 LOOP22 BSTR,UN 	 DELAY 00157200 
1647 2E49 	 52 RRR,R2 00197300 
1648 2:4A 	 IA 	04 BCTR,N 	 EENBIT 00157400 
1649 2E4C 	 74 	40 CPSU 	 FLAG 00157500 
165) 2E4: 	 16 	02 BCTR,UN 	 NULBIT 00157600 
1651 2E5) 	2E50 	76 	40 EENBIT PPSU 	 FLAG 00157700 
1652 2E52 	2E52 	19 	73 NULRIT BORR,R1 	 LOOP22 00157800 
1653 2E54 	 38 	57 BSTR.UN 	 DELAY 00157900 
1654 2E55 	 76 	40 PPSU 	 FLAG 001580)0 
1655 2E53 	 03 LODZ 	 R3 00158100 
1656 2E59 	 75 	10 CPSL 	 RS 00158200 
1657 2E53 	 17 RETC.UN 001583)0 
1658 ******** ********* * ***** ***** *** 	 **** 00158400 
1659 2E5C 	2E5C 	07 	01 WRT1BL LODI,R3 	 1 00158500 
1660 2E5E 	2E5E 	04 	20 WRTBL LODI.R0 	 A" 00158600 
1661 2E6) 	 36 	57 BSTR.UN 	 WRCHAR 00158700 
1662 2E62 	 FB 	7A BDRR,P3 	 WRTBL 00158800 
1663 2E64 	 17 RETC,UN 001589)0 
1664 ** 00159000 
1665 2E65 	2E65 	CD 	1F FF WHEX STRA.R1 	 CHSTOR 001591)0 
1666 2E68 	 3B 	27 BSTR.UN 	 TEST 00159200 
1667 2:6A 	 51 RRR.R1 00159300 
1663 2E63 	 51 RRR.R1 001594)0 



PIP 	ASSEMBLER 	VERSInN 8 LEVEL 	5 PROMETHEUS 	R' 	'DENT 	ASSEMBLER 	 PAGE 	34 	0' 	- 	06/05/78 	TIME 10:22:10 

LINE AMP 	LABL 	91 	92 n3 94 ERROR SOURCE 

1669 2E6C 	 51 RRR.P1 00159536 
167)  2E6) 	 51 RRRPR1 00159600 
1671 2E6= 	 45 	OF ANDI,R1 	 15 00159700 
1672 2E70 	 OD 	6E 	P1 LOOApRO 	 ASCII.R1 00159800 
1673 2E73 	 3F 	2E 	79 BSTApUN 	 WRCHAR 001599)0 
1674 2E75 	 OD 	IF 	rF LODA,R1 	 CHSTnR 00160000 
1675 2E79 	 45 	OF ANDI.R1 	 15 00160100 
1676 2E7B 	 OD 	6E 	81 LOOApRO 	 ASCII,R1 00160230 
167/ 2r7= 	 iF 	2E 	'9 BCTA.UN 	 wRCHAR 00160300 
1673 	 * * 00160400 
1679 2E81 	2E81 	30 	31 	72 33 ASCII 	 DATA 	 A'0123456789ABCOEF' 001605)0 
168)  34 	35 	76 37 
1681 38 	39 	41 42 
1682 43 	44 	45 46 
1683 ******** *********** * *********** ********** ******* *** *************** **** 00160600 
1684 2E91 	2E91 	01 TEST 	 LOOZ 	 RI 001607)0 
1685 2E92 	 2C 	11 	r7  EORApRO 	 CHECK 00160800 
1686' 2E95 	 00 RRL. R0 001 60900 
1687 2E95 	 CC 	iF r7 STRApRO 	 CHECK 001610)0 
1683 2E99 	 17 RETCPUN 00161100 
1689 *********** ******** * ******** *** ******* ********** ******************* *irk 03161200 
169)  2E9A 	2E9A 	CF 	1F 	77 LABEL 	 STRA,R3 	 REG3A 00161330 
1691 2E9D 	 07 	04 LODI,R3 	 4 00161430 
1692 2E9r 	 20 EORZ 	 RO 001615)0 
1693 2EA) 	 CC 	iF 	?9 STRA,R3 	 CRTL 00161600 
1694 2EA3 	2EA3 	OF 	5F 	?A LOOCH 	 LODAPRO 	 BUF8,R3,- 00161700 
1695 2EA5 	 E4 	20 COMIPRO 	 A' 00161800 
1695 2EA8 	 98 	03 BCFRpEO 	 ZDEK 00161900 
169/ 2EAA 	 20 EORZ 	 RD 00162000 
1693 2EAB 	 18 	08 BCTRPUN 	 STOCHL 00162100 
1699 	 ** 00162200 
1703 2EAD 	2EAD 	A4 	10 ZOEK 	 SUBI.RO 	 16 00162300 
1701 2EAF 	 E4 	30 COMIpRO 	 H'30' 00162400 
1702 2E81 	 1A 	02 BCTRpN 	 STOCHL 00162500 
1703 2E83 	 A4 	30 SUBIPRO 	 H'30' 001626)0 
1704 2EB5 	2E85 	CF 	7F 	?A STOCHL 	 STRAPRO 	 BUF8.R3 001627)0 
1705 2E68 	 58 	69 BRNR.R3 	 LCDCH 00162800 
1706 2EBA 	 OD 	iF 	'A LODAPR1 	 BUF8 00162900 
1707 2E83 	 OC 	11 	79 LODApRO 	 BUF841 00163000 
1703 2EC) 	 DI RRL,R1 00163100 
1709 2EC1 	 D1 RRL,R1 00163230 
171) 2EC2 	 50 RRRpRO 00163300 
1711 2EC3 	 50 RRR,R') 00163400 
1712 2EC4 	 50 RRRpRO 001635)0 
1713 2:C5 	 50 RRR,RD 00163600 
1714 2EC5 	 C2 STRZ 	 R2 00163700 
1715 2EC7 	 44 	03 ANDI,RO 	 3 00163800 
1715 2EC9 	 81 ADDZ 	 R1 00163900 
1717 2ECA 	 1A 	10 BCTR,N 	 CRTL1A 00164000 
1713 2EC: 	 CC 	11 	?= STRA,RO 	 BUF6 00164100 
1719 2ECF 	 46 	FO ANOI.R2 	 H'FO' 00164200 
1723 2ED1 	 0) 	1F 	'C LODA.R1 	 BUF8+2 00164330 



PI' 	ASSEMBLER 	VERSION 8 LEVEL 5 	PROMETHEUS R IDENT 	ASSEMBLER PAGE 	35 D 	06/05/78 	TIME 13:72:12 

LINE ADOR 	LABL 	81 	B2 	P3 84 ERROR SOURCE 

1721 2ED4 	 51 RRR,R1 00164400 
1722 2ED5 	 51 RRRpRI 00164500 
1723 2ED5 	 01 LODZ R1 00164630 
1724 2E07 	 44 	10 ANDIpRO 16 00164700 
1725 2E09 	 82 ADDZ R2 00164800 
1725 2EDA 	 CC 	IF 	'F STRApR0 811E6+1 001649)0 
1727 2ED) 	 45 	CO ANOT,R1 H'CO' 00165000 
1728 2EOF 	 80 	11 	'D ADDAPR1 BUF6+0'-1' 001651)0 
1729 2=E2 	 CD 	11 	7) STRApR1 BUF6+2 00165200 
173)  2:E5 	 OF 	11 	77 LODApR3 REG3A 00165300 
1731 2EE9 	 17 RETCPUN 00165400 
1732 * * 00165500 
1733 2EE9 	2EE9 	05 	01 CRTL1A LODI,R1 1 00165600 
1734 2EE9 	 CD 	11 	?9 STRApR1 CRTL 00165700 
1735 2EEE 	 OF 	1F 	77 LODA,R3 REG3A 00165800 
1735 2EF1 	 17 RETCpUN 001659)0 
1737 * * * 00166000 
1738 2EF2 	2EF2 	06 	00 FILAB LODI.R2 0 00166100 
1739 2EF4 	 CF 	IF 	77 STRApR3 REG3A 001662)0 
174)  2EF7 	 07 00 LODIpR3 0 00166330 
1741 2EF9 	 04 	37 LOOIpRO 11'37' 00166400 
1742 2EFB 	 CC 	IF 	43 STRA,RO POINT4 00166500 
1743 2EFE 	 04 	9C LODIpRO H'9C' 00166600 
1744 2F03 	 CC 	11 	44 STRA,RO POINT4f1 001667)0 
1745 2F03 	 77 	08 PPSL WC 00166800 
1746 2705 	 18 	11 BCTR,UN LODI 001669)0 
1747 ** ****** ************ ****** * *********** ** 00167000 
1748 2F07 	2107 	75 	01 VLOLAB CPSL CAR 00167100 
1749 2=0? 	 OC 	1F 	44 LODApRC POINT4+1 001672)0 
175)  2F0C 	 81 ADDZ RI 00167300 
1751 2=0) 	 CC 	IF 	44 STRA,RO POINT4+1 00167430 
1752 211) 	 OC 	11 	43 LODApRO POINT4 00167500 
1753 2=13 	 84 	00 AODI.RO 0 00167600 
1754 2715 	 CC 	11 	43 STRA,RO POINT4 00167700 
1755 2F19 	2118 	05 	00 LODI LODI,R1 0 00167800 
1756 27IA 	 OD 	FF 	43 LODApRO *POINT4pR1 00167900 
1757 2110 	 44 	71 ANDIpRO H'7F' 00168000 
1759 211E 	 1B 	03 BCTR,UN NXT 00168100 
1759 ** 00168200 
1760 2F21 	2121 	OD 	FF 	43 LOAD LODA,RO *P0INT4pR1 00168300 
1761 2F24 	2124 	E4 	7B NXT COMIpRO H'78" 00168400 
1762 2725 	 18 	21 BCTRPZ NTFND 00168530 
1763 2F29 	 ED 	3F 70 COMApRO BUF6+0"-P.R1p+ 00168600 
1764 2=28 	 18 	12 OCTRpZ ENDLAR 00168730 
1765 2F2D 	 DB 	02 BIRR.R3 NXTCHR 00168830 
1765 2121 	 DA 	00 BIRR,R2 NXTCHR 00168930 
1767 27 31 	2131 	EE 	IF 	7F NXTCHR COMA,R2 LSTLAB 00169030 
1768 2F34 	 98 	05 BCFRpZ LA807 001 69100 
1769 2=35 	 EF 	IF 	4) COMA.R3 LSTLAB+1 00169230 
177) 2F39 	 18 	OE BCTR.Z NTENO 00169300 
1771 2F38 	2138 	05 	05 LABO7 LODIpR1 5 001694)0 
1772 2E33 	 18 	48 BCTR,UN VLGLAB 00169530 



PI' 	ASSEMBLER 	VERSI0N A LEVEL 5 	PROMETHEUS 	' 	'IDENT 	ASSEMBLER PAGE 	36 F E 06/05/78 TIME 10:22:16 

LINE ADO3 	LABL 	81 	B2 	03 84 ERROR SOURCE 

1773 * * 00169600 
1774 213E 	213E 	E5 	03 ENDEAR 	 COMI,R1 3 00169700 
1775 2141 	 98 	5E BCFRpEO LOAD 001698)0 
1775 2743 	2143 	75 	03 RETULA 	 CPSL WC 001699)0 
1777 2145 	 OF 	11 	'7 LODApR3 REG3A 00170000 
1779 2743 	 17 RETC,UN 091701)0 
1779 ******* ****** ***************** * **** 00170200 
176) 2=49 	2149 	04 	FF NTENO 	 LODIpRO 255 001703)0 
1781 2149 	 CC 	IF 	43 STRA.RO POINT4 00170400 
1782 214E 	 CC 	IF 	44 STRA.RO POINT4+1 00170500 
1783 2751 	 18 	70 BCTR.UN RETULA 00170600 
1784 ************ ** ******* ********* * * fr* * 00170700 
1785 2153 	2153 	07 	00 ENTTAP 	 LODIpR3 0 00170800 
1786 2155 	2155 	OD 	IF '3 GETCH 	 LODA,R1 PRFLAG 00170900 
1787 2153 	 1E 	2F 	PA BCTA.N TTYRED 00171000 
1788 2158 	 3F 	20 00 BSTApON 81 2000' 00171100 
1789 2F5E 	2F5E 	E4 	18 CNTRED 	 COMI.RO H'18' 00171200 
179) 216) 	 18 	71 BCTR,Z ENTTAP 001713)0 
1791 2162 	 E4 	51 COMI.RO H'SF' 00171400 
1792 2764 	 18 	38 BCTR.Z NXGET 001715)0 
1793 2165 	 14 	00 COMI.RO H'00' 00171600 
1794 2169 	18 	30 9CTR.Z NULBF5 001717)0 
1795 2764 	E4 	OA COMI.RO H'OA' 001718)0 
1796 2F6C 	 1C 	2F 06 BCTA.Z SETMSB 00171900 
1797 2761 	E4 	20 COMI.RO A' 001720)0 
1798 2171 	 1A 	62 BCTRoN GETCH 00172130 
1799 2173 	E4 	5A COMI•RO 107.,  001722)0 
180) 2175 	99 	06 BCFR,P CHAR 00172300 
1801 2177 	 44 	51 ANDIpRO H'SF' 001724)0 
1802 2179 	E4 	5A COMI.RO A'Z' 00172500 
1803 2179 	 19 	58 BCTR.P GETCH 001 726)0 
1804 217) 	2F7D 	E4 	30 CHAR 	 COMI.RO A 1 0" 00172700 
1805 217F 	 1A 	OA BCTRPN CONTR1 00172800 
1806 2=81 	 E4 	41 COMI,RO A' A' 001729)0 
1807 2783 	9A 	04 8CFRpN MSB1 00173000 
1803 2185 	14 	39 COMI.RO A'9' 00173100 
1809 2187 	 19 	02 BCTR.P CONTRI 001 7320 0 
181) 2189 	2189 	64 	80 MSB1 	 IORIpRO H'80' 00173300 
1811 2789 	2F8B 	CF 	3F 	'A CONTR1 	 STRApRO BUF54.0,-1',R3.+ 00173430 
1812 218E 	 E7 	47 COMI.R3 71 00173500 
1813 219) 	 99 	43 BCFR,P GETCH 001736)0 
1814 2192 	2192 	20 CLBF5 	 EORZ RO 00173700 
1815 2193 	2193 	CF 	11 r3 CLBUF5 	 STRA,R3 CHACNT 00173800 
1816 2795 	2196 	E7 	47 RETBF5 	 COMI.R3 71 00173900 
1817 2193 	15 RETC.P 00174030 
1815 2199 	 CF 	31 	7A STRA.RO BUF5+0°-1'pR3p+ 00174100 
1819 279: 	 18 	78 BCTR.IJN RETBF5 001742)0 
182) ** 00174300 
1821 279E 	219E 	17 	00 NXGET 	 COMI,R3 0 00174400 
1822 2FA0 	 18 	02 BCTRpEO BRGET 001 7450 0 
1823 27 A2 	 A7 	01 SUBI.R3 1 00174600 
1824 210 	2FA4 	11 	2F '5 BRGET 	 BCTApUN GETCH 00174700 



PI' 	ASSEMBLER 	VERSInN 8 LEVEL 	5 	PROMETHEUS R IDENT 	ASSEMBLER PAGE 	37 0 - 	06/05/78 TIME 10:22:18 

LINE ADD 	LA8L 	81 	82 	"3 B4 ERROR 	SOURCE 

1823 ** 031748)0 
1826 21A7 	2FA7 	5B 	02 NULBF5 BRNR.R3 CLWRT 001 74900 
1827 2FA9 	 1B 	79 BCTR.UN BRGET 001 75030 
1828 001 75130 
1829 2FA3 	2FA8 	2) CLWRT EORZ RO 001 75230 
183)  2=AC 	 CF 	3F 	7A STRA,R0 BUFS+D'-1',R3.+ 001 75330 
1831 2FAF 	 65 	00 IORI.R1 0 001 75400 
1832 2781 	 3E 11f Igg 6 BSTA.N WRCHAZ 001 75530 
1833 2=84 	 1B 	50 BCTR.UN CLBUF5 001 75600 
1834 ** 001 75730 
1835 2=85 	2186 	58 	53 SETMSR BRNR.R3 CONTR1 001 75830 
1836 2FB8 	 18 	6A BCTR.UN BRGET 001 75900 
1837 ** 001760)0 
1838 2FBA 	2FBA 	3F 	2E ^C TTYRED 8STA.UN LEESTT 00176130 
1839 2=8) 	 IF 	2F 	eE BCTA.UN CNTRED 00176200 
184)  001 7633 0 
1841.  2FC) 	2FCD 	OF 	IF 	75 ENDREG LOOA,R3 CHARNR 001764)0 
1842 27C3 	2FC3 	OF 	3F 	7A L00P23 LODA.R0 BUF54.0I-1I,R3.4. 00176530 
1843 2FC5 	 18 	OE BCTR.Z REGEND 001 76600 
1844 2=C8 	 E4 	20 COMI,R0 AI 001 76730 
1845 2FCA 	 18 	77 BCTR•E0 L00P23 001 76800 
1845 27CC 	 FB 	00 BORR.R3 FOUTIN 001 76 900 
1847 2=C: 	2FCE 	20 FOUTIN EORZ RO 001770)0 
1843 2FCF 	2FCF 	CF 	IF 75 RETIN STRA.R3 CHARNR 001 77130 
1849 2702 	 CC 	IF 	79 STRA.R0 CRTL 001 7720 0 
185)  2FD5 	 17 RETC.UN 00177300 
1851 ** 001774)0 
1852 211)6 	2106 	04 	01 REGEND LOCII,R0 1 001 77530 
1853 2703 	 18 	75 BCTR.UN RETIN 00177630 
1854 00177700 
1855 2FDA 	2FDA 	OC 	1F 1C DMPOBJ LODA.R0 PASS 00177830 
1856 270) 	 44 	7F ANDI.R0 HI7FI 00177900 
1857 2101 	 E4 	03 COMI,R0 3 00178000 
1858 27E1 	 16 RETC,N 00178100 
1859 2FE2 	 15 RETC.P 00178200 
1860 27E3 	 OE 	IF 	24 L0DA,R2 FLAG3 001783)0 
1861 2FE6 	 14 RETC.7 00178400 
1862 27E7 	 19 	04 BCTR,P GR1O 00178500 
1863 27E9 	 06 	00 LODI.R2 0 00178600 
1864 2FE3 	 18 	09 BCTR.UN DUMP 00178700 
1865 **** 	  00178800 
1866 2FEB 	2FEO 	E6 	10 GR10 COMI.R2 16 00178930 
1867 27E7 	 1) 	30 	e7 BCTA.P 5UB10 00179000 
1863 2112 	 2) EORZ R3 00179100 
1869 2113 	 CC 	IF 	24 STRA,R0 FLAG3 00179200 
187) 27F5 	2FF6 	CE 	IF 	V) DUMP STRA.R2 NRRYTS 00179330 
1871 2FF9 	 3F 	30 	09 BSTA,UN PR8NUL 001794)0 
187? 27FC 	 3F 	2E 	n) BSTA.UN CRLF 00179500 
1873 2FFF 	 20 EORZ RD 00179600 
1874 3)0) 	 CC 	1F 	rE STRA,R0 CHECK 001797)0 
1875 3)03 	 04 	3A LOOI,R1 A':' 00179830 
1876 3)05 	 3F 	2E 	'9 BSTA,UN WRCHAR 001799)0 



PP 	ASSEMBLER 	VERSIPN 8 LEVEL 	rs PROMETHEUS 	R 	[DENT 	ASSEMBLER PAGE 	38 	D 	T 	06/05/78 	TIME 10:22:22 

LINE A003 	LABL 	81 	B2 	613 84 ERROR SOURCE 

1877 3003 	 0) 	11 	74 LODA.R1 STADD 00110000 
1873 3)03 	 3F 	2E 	65 BSTA.UN WHEX 00180100 
1879 3)0E 	 OD 	1F 	75 LOOA.R1 STADD+1 00180200 
188) 3011 	 3F 	2E 	65 RSTA.UN WHEX 00180300 
1881 3314 	 OD 	IF 	'4 LODA,R1 STADD 001104)0 
1882 3)17 	 OE 	IF 	75 LODApR2 STADD+1 00180500 
1883 3)1A 	 OC 	IF 	FD LODApRO NRBYTS 00180600 
1884 301) 	 3F 	34 	A) BSTAPUN ADNR 00180730 
1885 3)2) 	 CD 	IF 	74 STRA.R1 STADD 00180800 
1886 3)23 	 CE 	IF 	75 STRArR2 STADD+1 00110900 
1887 3)25 	 OD 	1F 	FD LODA,R1 NRBYTS 03111000 
1883 3029 	 3F 	2E 	55 EISTApUN WHEX 001/1100 
1889 3)2C 	 OD 	IF 	FE LODA,R1 CHECK 001812)0 
1893 302= 	 3F 	2E 	65 BSTApUN WHEX 00181300 
1891 3)32 	 OC 	iF 	24 LODApRO FLAG3 00181400 
1892 3035 	 16 RETC,N 00181500 
1893 3)36 	 06 	00 LODIpR2 0 00181600 
1894 3)33 	3038 	OE 	3F 44 LODPDP 	 LODApRO BUF1+0"1tpR2p+ 00181700 
1895 3033 	 C1 STRZ R1 00111800 
1896 3)3C 	 3F 	2E 	65 OSTApUN WHEX 00111930 
1897 3)3F 	 EE 	IF 	r) COMA,R2 NRBYTS 00182000 
1898 3)42 	 1A 	74 EiCTRpN LOOPDP 00182100 
1899 3)44 	 OD 	1F 	FE L3DA,R1 CHECK 00182200 
190) 3)47 	 3F 	2E 	65 BSTApUN WHEX 00112300 
1901 304A 	 OE 	1F 	24 LODApR2 FLAG3 00182400 
1902 3)4D 	 14 RETCpZ 00182500 
1903 3)4E 	304E 	OE 	7F 	e4 LOnP24 	 LODApRO BUF1+15pR2 001826)0 
1904 3)51 	 CE 	7F 	44 STRApRO BUF1+0,-1'pR2 00182700 
1905 3)54 	 FA 	78 BORR,R2 LOOP24 00182800 
1906 3056 	 17 RETC.UN 00182900 
1907 *********** ***** **************** ************* **************** ********* 00183000 
1903 3357 	3057 	A6 	10 SUB10 	 SUBI,R2 16 00183100 
1909 3359 	 CE 	1F 	'4 STRA.R2 FLAG3 00183200 
191) 3D50 	 06 	10 LODI,R2 16 00183300 
1911 3)5: 	 1F 	2F 	F6 8CTApUN DUMP 00183400 
1912 00183500 
1913 3061 	3061 	OD 	IF 	43 PT4PL2 	 LODA,R1 POINT4 00183600 
1914 3)64 	 OE 	iF 	44 LODApR2 POINT4+1 00183730 
1915 3)67 	 86 	02 ADDI,R2 2 00183800 
1916 3069 	 77 	08 PPSL WC 00183900 
1917 3068 	 85 	00 4001.81 0 0018400 0 
1918 3060 	 75 	08 CPSL WC 0018410 0 
1919 336= 	 CD 	iF 	43 STRA.R1 POINT4 01184200 
192) 3372 	 CE 	IF 	44 STRA.R2 PnINT4+1 0018430 0 
1921 3075 	 17 RETCpUN 0018440 0 
1922 00114500 
1923 3075 	3076 	OC 	1F 	T3 INCERR 	 LODAPRO NRERR 00114600 
1924 3079 	 08 	00 BIRRpRO INCNRE 00114700 
1925 3)73 	307B 	CC 	IF 	73 INCNRE 	 STRApRO NRERR 00184830 
1926 337: 	 17 RETCpUN 00184900 
1927 ** 00185030 
1923 307:- 	307F 	OF 	iF 	75 INCCNT 	 LODA,R3 CHARNR 00115100 



PIP 	ASSEMBLER VERSIDV 8 LEVEL 	5 PROMETHEUS 	P 	(DENT 	ASSEMBLER 	 PAGE 	39 	0 C 	06/05/78 LIME 10:22:25 

LINE ADDR 	LA8L 81 	82 	D3 84 ERROR SOURCE 

1929 308? OB 	CO BIRRpR3 	 INCNRC 00185200 

1930 3084 	3084 C= 	1F 	75 INCNRC 	 STRAPR3 	 CHARNR 00135300 

1931 3087 17 RETC.UN 00185400 

1932 
** 00195500 

1933 3)83 	3088 OC 	1F 	73 INCLIN 	 LODAPRO 	 LINENR+1 00185600 

1934 3)86 00 	1F 	77 LO0A,R1 	 LINENR 001857)0 

1935 338: 08 	05 BIRR.RO 	 GCRLN 00195800 

1936 3)9) 09 	00 BIRR,R1 	 CARLIN 00195930 

1937 3092 	3092 CD 	1F 	7 7 CARLIN 	 STRA.R1 	 LINENR 00196000 

1938 3)95 	3095 CC 	1F 	78 GCRLN 	 STRAPRO 	 LINENR+1 001861)0 

1939 3)96 17 RETC,UN 00186200 

194) ** 00186300 

1941 3)99 	3099 07 08 PR8NUL 	 LODIPR3 	 8 00186400 

1942 3)96 	309B 04 	00 L00P25 	 LODIpRO 	 0 00186500 

1943 339) 3F 	2E 	'9 BSTApUN 	 WRCHAR 00196600 

1944 DAD FB 	79 BDRRpR3 	 L00P25 00186700 

1945 30A2 17 RETCpUN 00196800 

1945 * *** 00186900 

1947 3)A3 	30A3 05 05 HEADER 	 LO0I,R1 	 5 00187000 

1943 3)A5 	30A5 38 	72 LOOP26 	 BSTR.UN 	 PR8NUL 00187100 

1949 3)A7 F9 	7C RORR,R1 	 L00926 00187200 

195) 3)A9 17 RETCpUN 00187330 

1951 
**************** **** ***** ************** ************* * ****** ******* ***** 00197400 

1952 3)AA 	30AA OE 	IF 	/6 NEMPAG 	 LODApR2 	 PAGCNT 00187500 

1953 3)A) DA 	00 RIRRpR2 	 STRP 001876)0 

1954 3)AF 	30AF CE 	1F 76 STRP 	 STRAPR2 	 PAGCNT 00137700 

1955 3382 04 	34 LO0I.R0 	 52 00187800 

1956 33E44 CC 	1F 	74 STRAPRO 	 LINPAO 00187900 

1957 3)67 OC 	1F 'C LODApRO 	 PASS 00188000 

1953 30BA 44 	BF ANDIpRO 	 H'BF• 00188100 

1959 338: E4 	02 COMI,RO 	 2 00198230 

196) 3DB: 16 RETC.N 00188300 

1961 3)BF 15 RETC.P 001884)0 

1962 30C) 3F 	2E °0 BSTApUN 	 CRLF 00188530 

1963 3)C3 07 	04 L0DIpR3 	 4 00188630 

1964 3)C5 	3005 3F 	2E 06 L00P27 	 EISTApUN 	 LF 00188700 

1965 3)C6 FB 	78 BDRR,R3 	 L00P27 00188800 

1966 33CA 07 	FF LODI,R3 	 255 00188900 

1967 3)C: 	30CC OF 	31 	DC L00P28 	 LODA,RO 	 MES80R3P+ 00199000 

1968 3DCF 3F 	2E /9 BSTApUN 	 WRCHAR 00189100 

1969 3302 E7 	17 COMI.R3 	 23 00189200 

197) 3)04 98 	76 BCFR.Z 	 L00P28 00189300 

1971 3005 07 	28 L00I,R3 	 40 00199400 

1972 3)08 	3008 OF 	SF 	45 L00P29 	 LODApRO 	 BUF1pR3p -  001895)0 

1973 33013 3F 	2E 	'9 BSTApUN 	 WRCHAR 00189630 

1974 300E 5B 	78 BRNR.R3 	 L00P29 001997)0 

1975 30E) 07 	FF L0DIpR3 	 255 00189800 

1976 3)E2 	30E2 OF 	31 	'3 LOOP31 	 LODApRO 	 MES9pR3p+ 00199900 

1977 3)E5 3F 	2E 79 BSTApUN 	 WRCHAR 00190000 

1976 33E5 E7 05 COMIpR3 	 5 00190100 

1979 DEA 98 	76 BCFR.Z 	 LOOP30 00190200 

198) 30E: 05 	00 L0DI,R1 	 0 00190300 



PI' 	ASSEMBLER 	VERSION 3 LEVEL 	5 PROMETHEUS 	f 	IDENT 	ASSEMBLER 	 PAGE 	40 	1. 	E 	06/05/78 	TimE 10:22:27 

LINE ADDR 	LABL 	81 	B? 	D3 84 ERROR SOURCE 

1981 3)EE 	02 LODZ 	 R2 00190400 
1982 3)EF 	 3F 	31 	48 BSTA,UN 	 BINBCD 00190500 
1983 3312 	07 	02 LODI,R3 	 2 031906)0 
1984 30 14 	 3F 	31 	A1 BSTA,UN 	 PRBCD 00190700 
1985 3)17 	 3F 	2E 	DD BSTA,UN 	 CRLF 0)190830 
1986 30E4 	 3F 	2E 	06 BSTA,UN 	 LI 00190900 
1987 3)F) 	07 	FF LODI.R3 	 255 00191000 
1983 30FF 	30FF 	OF 	31 	'9 LOOP31 	 LODA,R0 	 MES10,R3,+ 00191100 
1989 3102 	 3F 	2E 	79 BSTA,UN 	 WRCHAR 00191200 
1993 3105 	E7 	21 COMI.R3 	 33 001913)0 
1991 3107 	98 	76 BCFR.Z 	 LCUP31 00191430 
1992 3109 	 IF 	2E n3 BCTA,UN 	 CRLF 00191500 
1993  	00191630 
1994 310C 	310C 	20 	32 	-T6 35 MESS 	 DATA 	 A' 	2650 	ASSEMBLER' 001917)0 
1995 30 	20 	41 53 
1996 53 	45 	40 42 
1997 4C 	45 e2 
1993 3113 	23 	56 	45 52 DATA 	 A' 	VER 	1 	' 001918)0 
1999 20 	31 	'3 20 
2000 3123 	3123 	2D 	50 	41 47 MES9 	 OATA 	 A' 	PAGE 	' 00191900 
2001 45 	20 
2002 3129 	3129 	4C 	49 	4E 45 MESIO 	 DATA 	 A'LINE 	ADDR 	RI 	82' 00192000 
2003 20 	41 	44 44 
2004 52 	20 	42 31 
2005 20 	42 	'2 
2006 3133 	2) 	42 	73 20 DATA 	 A' 	83 	84 	ERROR 	' 00192100 
2007 42 	34 	20 45 
2008 52 	52 	4F 52 
2009 20 
201) 3145 	53 	4F 	e5 52 DATA 	 A'SOURCE' 00102200 
2011 43 	45 
2012 ************** ****** ******************* *********** ******** ********** ** 00192300 
2013 3148 	3148 	CE 	IF 	FA RINBCD 	 STRA.R2 	 REG2 00192400 
2014 314E 	 CF 	1F 	FB STRA,R3 	 REG3 00192500 
2015 3151 	 77 	08 PPSL 	 WC 00192600 
2016 3153 	45 	7F ANDI,R1 	 H'7F' 00192700 
2017 3155 	07 	08 LODI,R3 	 8 00102800 
2018 3157 	3157 	06 	FF L00P33 	 LODI,R2 	 255 00192900 
2019 3159 	3159 	77 	01 L00P34 	 PPSL 	 CAR 0)1930)0 
2020 3153 	 DA 	00 BIRR.R2 	 INCR2 00193100 
2021 315D 	315D 	AF 	71 	°8 INCR2 	 SUBA.RO 	 BASE40.-1'.R3 001932)0 
2022 316) 	 CC 	11 	FC STRA,R0 	 DATAS 00193330 
2023 3163 	01 LODZ 	 R1 00193400 
2024 3164 	 AF 	71 	97 SUBA,R0 	 BASE+0,-2,,R3 00193500 
2025 3167 	Cl STR7 	 RI 00193600 
2026 3168 	OC 	11 	FC LODA,R0 	 OATAS 00193700 
2027 3168 	65 	00 IORI,R1 	 0 00193800 
2028 316D 	9A 	6A RCFR.N 	 LOOP34 00193900 
2029 316= 	 75 	01 CPSL 	 CAR 00194000 
203) 3171 	 81 	71 	08 AODA.RO 	 BASE+0"1 1 ,R3 00194100 
2031 3174 	 CC 	1F 	rC STRA,R0 	 DATAS 00194200 
2032 3177 	01 LODZ_ 	 RI 00194300 



PIP 	ASSEMBLER VERSIIDN 8 LEVEL 5 	PROMETHEUS R' 'DENT 	ASSEMBLER PAGE 	41 	0 	06/05/78 TIME 10:22:31 

LINE A0D3 	LABL 61 	62 	P3 64 ERROR SOURCE 

2033 3173 BE 	71 	07 ADDArRO PASEf0'-2..R3 001944)0 
2034 3178 Cl STRZ RI 001945)0 
2035 317: 75 	01 CPSL CAR 0)194630 
2036 317: 53 RRR,R3 00194700 
2037 317F 02 LODZ R2 00194800 
2039 318) CF 	7F r5 STRA,R0 BCOBUF.R3 00194930 
2039 3183 OC 	1F 	FC LOOA.R0 DATAS 00195090 
204) 3185 D3 RPL.R3 00195100 
2041 3187 77 	01 PPSL CAR 00195230 
2042 3189 A7 	02 SUBI.R3 2 00195300 
2043 3188 98 	4A BCFR,Z LOOP33 001954)0 
2044 318)  CC 	IF 	F5 STRA.R0 BCOBUF 00195500 
2045 319)  OE 	IF 	FA LGDArR2 REG2 00195630 
2046 3193 OF 	IF FB LODA.R3 REG3 001957)0 
2047 3195 75 	08 CPSL WC 00195800 
2048 3198 17 RETC.UN 00195900 
2049.  00196000 
205) 3199 	3199 0) 	OA 	') 64 BASE OATA H'00,0A.00,64,03,E8,27.10' 001961)0 
2051 03 	EB 27 10 
2052 ** 00196200 
2053 31A1 	31A1 OF 	5F 	r5 PRBCO LODA.R0 BCOPUF,R3.- 00196300 
2054 31A4 98 02 BCFR. Z GEENLZ 001964)0 
2055 31A5 56 	08 BRNR.R3 LSZUP 00196500 
2056 31A3 	31A8 84 	30 GEENLZ ADDI.R0 030,  00196600 
2057 31AA 3F 	2E 	79 BSTA.UN WRCHAR 00196700 
2058 31AD 5B 	08 BRNR,R3 GETDAT 00196800 
2059 31Ar 17 RETC,UN 00196900 
206) ** 00197000 
2061 3163 	31B0 04 	20 LSZUP LODI,R0 AESPI 0C197100 
2062 3162 3F 	2E 	79 BSTA,UN WRCHAR 00197200 
2063 3165 16 	6A BCTR,UN PR PCD 00197390 
2064 001974)0 
2065 3167 	3167 OF 	SF r5 GET OAT LODA.00 BCOBUF.03.- 00197500 
2066 318A 16 	6C BCTR,UN GEENIZ 00197600 
2067 ** 00197700 
2069 316: 	316C 05 	04 GETLA6 LODI.RI 4 00197800 
2069 316E 	318E 04 	20 L00P35 LODI,R0 AESP) 001979)0 
2073 31C) CD 	5F 	7A STRA,R0 BUF8131.- 00198000 
2071 31C3 59 	79 BRNR.R1 LOOP35 001981)0 
2072 3105 OF 	1F 	75 LODA,R3 CHARNR 00198230 
2073 310 	31C8 OF 	3F 7A LOOP36 LODA,R0 BUF54.01 -1 1.R3,4. 00198300 
2074 31CB 18 	18 BCTR.Z NOTEND 00198430 
2075 31C) 9A 	lA BCFR.N TESTS 00198500 
2076 31C,7  44 	7F ANDI.R0 H' 7F' 00198600 
2077 3101 CD 	31 	/9 STRA,R0 001987)0 
2079 3104 E5 	04 COMI,R1 4 00198800 
2079 3105 98 	70 BCFR.Z L00036 00198900 
208) 3109 OF 	7F 78 LODA.R0 BUF5.123 001990)0 
2081 31DB 18 	08 BCTR,Z NOTFNO 00199100 
2082 3100 E4 	20 COMI,R0 A(SP) 00199200 
2083 310' 98 	OE BCFR.Z TSTAC 001993)0 
2084 31E1 	31E1 05 	00 COIL) LODI.R1 001994)0 



PI? 	ASSEMBLER VERSIPN 8 LEVEL 	5 PROMETHEUS I IDENT 	ASSEMBLER PAGE 42 r 	E 	06/05/78 	TIME 13:22:33 

LINE ADDR 	LABL 81 	82 	P3 B4 ERROR SOURCE 

2085 31E3 18 	1C BCTR.UN RETRN 001 99530 

2086 00199600 

2087 31E5 	31E5 05 	FF NOTEND LODI,R1 255  00199700 

2088 31E7 18 	18 RCTR,UN RETRN 00199800 

2089 ** ************* **** ******* ************** 00199900 

2090 31E9 	31E9 A7 	01 TESTS SUBI.R3 00200000 

2091 31E3 E4 	20 COMI.R0 AISP] 00200100 

2092 31E) 18 	72 BCTR.7 CRTLO 00200200 

2093 31EF 	31EF E4 	2C TSTAC COMI,R0 A'.' 00200300 

2094 31F1 18 	OC BCTR.7 CRTLIR 00200400 

2095 31F3 E4 	28 COMI.R0 A'+'  00200500 

2096 31F5 18 	08 BCTR,7 CRTLIJI 00200630 

2097 31F7 E4 	20 COMIPRO H'2D' 	= 	A'-' 00200700 

2098 31F9 18 	04 BCTRPZ CRTLIB 00200800 

2099 31F8 05 02 LODI,R1 2 00203930 

210) 31F) 18 	02 BCTRPUN RETRN  00201000 

2101 * * * 	  	* **it*** ***** *** 00201100 

2107 31FF 	31FF 05 	01 CRTL18 LODI,R1 1 00201200 

2103 3201 	3201 CD 	1F 	79 RETRN STRA, R1 CRTL 00201300 

2104 3204 CF 	11 	75 STRA.R3 CH ARNR, 00201430 

2105 3207 17 RETC,UN 00201500 

2106 	 ******** 00201600 

2107 3203 	3208 OC 	1F 	7C PRL IN LODAPRO PASS 00201730 

2103 3208 44 	BF ANDI,R0 8,8F,  00201 80 0 

2109 320) E4 	02 COMI,R0 2 05211930 

211) 320F 16 RETC,N 00202000 

2111 321) 15 RETC,P 00202100 

2112 3211 3F 	2E ^D BSTA,UN CRLF 00202200 

2113 3214 0) 	1F 	77 LODA,R1 LINENR 00202300 

2114 3217 OC 	1F 	78 LOOA,RO LINENR+1 00202400 

2115 321A 3F 	31 	413 8STA,UN BINBCD 00202530 

2115 3210 07 	04 LDDIvR3 4 00202600 

2117 321F 3F 	31 	Al BSTA.UN PRBCD 00202700 

2113 3222 OC 	1F 	78 LODA.R0 BUE5 00202800 

2119 3225 E4 	2A COMI,R0 A'40 00202900 

2120 3227 98 	08 BCFR,Z WRADR 00203000 

2121 3229 07 	18 LODI*R3 24 00203130 

2122 3228 3F 	2E 	cc' BSTA.UN WR TBL 00203230 

2123 322E IF 	32 	RD BCTA.UN PRSOUR 00203300 

2124 ** ***** *** 00203400 

2125 3231 	3231 3F 	2E CC WRADR BSTA.UN WRT18L 00203500 

2126 3234 OD 	IF 79 LODA.R1 ADORES 00203600 

2127 3237 3F 	2E 	F5 FISTAPUN WHEX 00203730 

2128 323A 00 	IF 	7A LODAPRI ADDRES+1 00203830 

2129 323)  3F 	2E 	F15 RSTA,UN WHEX 00203900 

213) 324)  3F 	2E CC BSTA.UN WRT1BL 00204030 

2131 3243 07 	OE LODI.R3 14 00204100 

2132 3245 OE 	1F 72 LODA,R2 ADRTYP 00204200 

2133 3243 E6 	01 COMI.R2 1 00204300 

2134 3244 98 	08 BCFR,Z GEENER 002144)0 

2135 324:: OE 	1F 	73 LOOA,R2 OPC1 00204500 

2136 324F E6 	03 COMI.R2 3 00204600 



PI' 	ASSEMBLER VERSION 3 LEVEL 	5 PROMETHEUS 	F 	'IDIOT 	ASSEMBLER 	 PAGE 	43 	C 	E 	06/05/78 	TIME 10:22:35 

LINE A)DR 	LABL 61 	62 	23 64 ERROR SOURCE 

2137 3251 18 	04 DCTR.7 	 GEENER 00204700 

2133 3253 E6 06 COMI.R2 	 6 00204830 

2139 3255 98 	32 9CFR.Z 	 PRERR 00204900 

214) 3257 	3257 OE 	IF 	r6 GEENER 	 LODA.R2 	 BYTC00 00205030 

2141 375A E6 	05 COMI.R2 	 5 00205130 

2142 3250 1A 	02 BCTR,N 	 KL5 00205200 

2143 325E 06 	04 LOPI.R2 	 4 00205330 

2144 326) 	3260 CE 	11 	77 KL5 	 STRA.R2 	 REG3A 032054)0 

2145 3263 CE 	11 	76 STRA.R2 	 REGOA 00205530 

2146 3266 06 	FF LODI.R2 	 255 00205600 

2147 3263 	3268 OE 	3F r7 LOOP38 	 LODA.R0 	 BYTEl.R2.+ 00205730 

2143 3266 Cl STRZ 	 R1 00205800 

2149 3262 3F 	2E 	55 BSTA.UN 	 WHEY 00205930 

2153 3267  3F 	2E 50 BSTA.UN 	 wRT1BL 00206000 

2151 3272 OF 	11 	77 LOOA.R3 	 REG3A 00206100 
2152 3275 A7 	01 SUBI.R3 	 1 00206200 

2153 3277 CF 	IF 	77 STRA,R3 	 REG3A 00206300 

2154 327A 5B 	6C 9RNRoR3 	 LOOR38 002064)0 

2155 3272 OC 	11 	76 LODApRO 	 REGOA 00206500 
2156 327F 07 	OB LODI.R3 	 11 00206600 

2157 3281 	3281 18 	02 LOOP39 	 BDRR.RC 	 NOG 00206700 

2153 3283 16 	04 BCTR.UN 	 PRERR 00206830 

2159 **** ****** ******** ******************* ********************* ******** **** 00206930 

2163 3285 	3285 A7 	03 NOG 	 SUBI.R3 	 3 00207000 

2161 3287 1B 	78 BCTRpUN 	 L00P39 00207100 

2162 ******* ********** ********* * ************* ****** ***** * ******** ********** 00207200 

2163 3289 	3289 AT 	01 PRERR 	 SUBI.R3 	 1 00207300 

2164 3283 3F 	2E BSTA.UN 	 WRTRL 00207400 

2165 328E 06 	00 LODI.R2 	 0 002075)0 

2166 329) 	3290 OE 	31 	14 LOOP40 	 LODA,RO 	 BUF3+01 -1',R2.+ 00207600 

2167 3295 31 	2E 	7 9 3STA.UN 	 WRCHAR 00207730 

2163 3295 E6 	04 COMI.R2 	 4 0)207800 

2169 3293 98 	76 BCFR.Z 	 LOOP40 00207900 

217) 329A 3F 	2E SC BSTA.UN 	 WRT1BL 00208000 

2171 329) 	329D 07 00 PRSOUR 	 LODI.R3 	 0 00208100 

2172 3291 	3291 OF 	3F 7A LOOP41 	 LODA.R0 00208200 

2173 32A2 18 	07 BCTR.Z 	 KLRPRN 00208300 

2174 32A4 3F 	2E 	7 9 BSTA.UN 	 WRCHAR 00208400 

2175 32A7 E7 	2C COMI.R3 	 44 00208500 

2176 32A9 98 	74 BCFR.Z 	 LOOP41 00208630 

2177 32AB 	32AB OC 	11 	74 KLRPRN 	 LODA.R0 	 LINPAG 00208730 

2173 32A: A4 	01 SUBI.RO 	 1 00208800 

2179 32B) CC 	11 	74 STRA.R0 	 LINPAG 00208930 

218) 3283 3C 	30 	AA BSTA.7 	 NEWPAG 00209000 

2181 3265 OD 	11 r6 LODA.R1 	 BYTCOD 00209100 

2182 3269 05 	05 COMI,R1 	 5 00209200 

2183 326B 16 RETC.N 00209330 

2184 3262 04 	03 LODI.R0 	 3 00209430 

2185 32 BE CC 	11 	7 8 STRA.R0 	 REG2A 00209530 

2186 32C1 06 	00 LODI.R2 00209600 

2187 32C3 51 RRRoP1 00209730 

2189 32C4 9A 	02 BCFR.N 	 ROTA 00209830 



PP 	ASSEMBLER 	VERSION 8 LEVEL 5 PROMETHEUS 	R TOENT 	ASSEMBLER PAGE 	44 0 06/05/78 TIME 1'):'2:38 

LINE ADD2 	LABL 	B1 	82 	R3 84 ERROR SOURCE 

2189 32C5 	 86 	01 4001.132 1 002099)0 
2190 32C3 	32C8 	51 ROTA RRRPR1 00210030 
2191 32C9 	 9A 	02 13CFRPN AND 00210100 
2192 32C8 	 86 	02 ADDI.R2 2 00210200 
2193 32C) 	32CD 	45 	31 AND ANDIPRI H,31' 03210330 
2194 32CF 	 CE 	11 	74 STRA.R2 REGOBJ 0)210400 
2195 32D2 	32D2 	F9 	02 LSI- 81'T RDRR,R1 STR1 03210530 
2195 3204 	 1B 	3B RCTR.UN WRORJ 03210600 
2197 ** 032107)0 
2193 3205 	3206 	C) 	IF 	79 STR1 STRAPR1 REG1A 032108)0 
2199 3209 	 3F 	2E 	11) BSTA,UN CRLF 0)2109)0 
220) 320: 	 07 	OA LODIPR3 10 002110)0 
2201 320E 	 3F 	2E SE BSTA.UN WRTBL 00211100 
2202 32E1 	 07 	04 LODIPR3 4 00211200 
2203 32E3 	 CF 	IF 	77 STRA.R3 REG3A 03211330 
2204 32E5 	 OE 	1F 	78 L004.132 REG2A 00211400 
2205, 32E9 	32E9 	OE 	3F 	r7 LOOP43 LODA,R0 BYTE1,R2,4. 00211500 
2206 32E: 	 Cl STRZ RI 00211600 
2207 32E) 3F 	2E 	65 BSTA,UN WHEX 00211730 
2208 32F) 31 	2E 	SC BSTA,UN WRTIOL 00211800 
2209 37F3 	 OF 	IF 	77 LODA.R3 REG3A 00211900 
221) 3216 	 A7 	01 SUBI,R3 1 03212000 
2211 3218 	 CF 	1F 	77 STRA,R3 REG3A 09212100 
221? 3?F3 	 5B 	6C BRNR.R3 LOOP43 00212200 
2213 32F) 	 CE 	1F 	78 STRA.R2 REG24 0)212330 
2214 330) 	 OC 	IF 	74 LODAPRO LINPAG 00212400 
2215 3303 	 A4 	01 SUBI.R0 1 00212500 
2216 3305 	 C3 	11 	74 STRA,R1 LINPAG 00212600 
2217 3308 	 3C 	30 	AA BSTAPZ NEWPAG 002127)0 
2218 33013 	 OD 	IF 	79 LODA,R1 REGIA 00212800 
2219 330E 	 1F 	32 	02 BCTAPUN LSTBYT 00212900 
222) *********** ********** * ******* * ********** ********** 	 * ** * ****** ******* 00213000 
2221 3311 	3311 	OF 	IF 	74 WRO8J LODA,R3 REGOBJ 00213100 
2222 3314 	 5B 	01 BRNIRPR3 NOTEMP 00213200 
2223 3315 	 17 RETC,UN 00213300 
2224 3317 	3317 	3F 	2E 	np NOTEMP BSTA,UN CRLF 00213400 
2225 331A 	 CF 	IF 	77 STRA,R3 REG3A 00213500 
2226 331) 	 07 	OA LODIPR3 10 002136)0 
2227 3311 	 3F 	2E 	SE BSTA,UN WRTBL 0)2137)0 
2228 3322 	 OE 	11 	78 LODApR2 REG2A 00213800 
2229 3325 	3325 	OE 	3F r7 L00P44 LODApRO BYTElpR2p+ 00213900 
223) 3328 	 Cl STRZ RI 00214000 
2231 3329 	 3F 	2E 	65 BSTA.UN WHEX 00214100 
2232 332C 	 3F 	2E CC BSTA,UN WRT1BL 00214230 
2233 3327 	 OF 	IF 	77 LODAPR3 REG3A 00214300 
2234 3332 	 A7 	01 SUBI.R3 1 09214400 
2235 3334 	 CF 	1F 	77 STRA,R3 REG3A 00214500 
2235 3337 	 58 	6C BRNR.R3 LOOP44 00214600 
2237 3339 	 OC 	IF 	74 LODApRO LINPAG 0)214700 
2238 333: 	 A4 	01 SUE/1.RO 1 00214800 
2239 333E 	 CC 	IF 	74 STRA.RO LINPAG 00214900 
2243 3341 	 1C 	30 	AA BCTAPZ NEWPAG 00215030 



PIP 	ASSEMBLER VERSInN 8 LEVEL 5 	PROMETHEUS F IDENT 	ASSEMBLER PAGE 	45 C C  06/05/78 TIME 10:?2:40 

LINE ADDR 	LABL 131 	B2 	113 84 ERROR SOURCE 

2241 3344 17 RETCpUN Ob215130 
2242 ** 00215200 
2243 3345 	3345 3F 	2F r) CONTST BSTA.UN ENOREG 00215300 
2244 3348 15 RETCpP 032154)0 
2245 3349 CF 	1F 	nC STRA.03 SRCPNT 00215500 

2246 334C 05 	01 LODI,R1 1 00215600 
2247 334: C) 	1F 	n9 STRA.R1 NEGCON 00215700 
2248 3351 23 EOR7. RO 002158)0 
2249 3352 CC 	1F 	nE STRA.R0 INOIR 00215900 

225) 3355 CC 	IF 	n7  STRAPRO ABUF 00216000 
2251 3355 CC 	1F n8 STRApRO ABUF+1 00216100 
2252 3358 06 	FF LODI.R2 255 00216200 
2253 335)  OF 	3F 	7A LODA.R0 BUF5+0'-1'.03,P 00216300 

2254 336)  E4 	3E COMIpRO A'>' 00216400 

2255 3362 18 	08 BCTRoZ STPOIN 00216500 
2256 3364 06 00 LODIp02 0 00216600 

2257 3365 E4 	3C COMI.R0 A'<' 00216700 

2258 3363 98 	08 BCFRPZ STHAAK 00216800 
2259 336A 06 	01 LODI,R2 1 00216900 
226) 336C 	336C CF 	11 nC STPOIN STRA,R3 SRCPNT 03217000 
2261 336F OF 	3F 	7A LODA.R0 BUF5+0'-1'.R3.+ 00217100 

2262 3372 	3372 CE 	1F 	nF STHAAK STRA.R2 HAAK 0)217230 
2263 3375 E4 	2A COMIPRO A'* 1  00217330 

2264 3377 98 	11 BCFR.7 S TNR 00217430 

2265 3379 04 	01 LODIpRO 1 00217500 
2265 3378 CC 	1F nE STRApRO INOIR 00217600 
2267 337E 	337E CF 	1F nC PLUS STRA.R3 SRCPNT 00217700 
2263 3381 EF 	11 	r3 COMA.R3 CHACNT 00217830 
2269 3384 9E 	34 	75 BCFA.N CRTL11 00217900 
227) 3387 OF 	3F 7A LODApRO 8UF5+00 -1,.R3,+ 00218000 
2271 338A 	338A CF 	1F 	75 STNR STRA.R3 CHARNR 002181)0 
2272 3380 05 	01 LODI.R1 1 00218200 
2273 338= C3 	1F 	n9 STRApR1 NEGCON 05218330 

2274 3392 	3392 E4 	24 COMTEK COMIpRO A'S' 00218430 
2275 3394 1C 	34 	2E BCTA.Z DOLLAR 00218500 
2276 3397 E4 	28 COMI.R0 A'+' 00218600 
2277 3399 18 	63 BCTRP7 PLUS 00218700 

2275 339B E4 	20 COMIpRO H 120' 032188)0 

2279 3390 1C 	34 	7A BCTA.Z MINUS 00218900 
228) 33A) E4 	2C COMIpRO AI,' 0)219000 
2281 33A2 1C 	34 C3 BCTA.Z COMMA 00219100 

2282 33A5 OF 	7F 7B LODApRO BUF5,R3 03219200 
2283 
2284 

33A3 
33AA 

E4 	27 
1C 	34 	"6 

COMIpRO 
BCTA.7 

Alit, 

ACCENT 
00219300 
002194)0 

2285 33A) OF 	7F 	74 LODA.R0 RUF5+0 1 -1 1 .03 00219500 

2286 338) 9E 	34 	75 BCFApN CRTL11 00219600 

2287 3383 E4 	Cl COMIpRO H'Cl' 00219700 

2283 3385 lE 	34 	46 BCTA.N STDOL 00219800 
2289 3383 FB 	00 BORR,R3 NRMINI 00219900 

229) 33BA 	33BA CF 	1F 	75 NRMIN1 STRA.R3 CHARNR 002?0000 
2291 338) 3F 	31 	nC BSTApUN GETLAB 00220130 
2292 33C) ES 	02 COMI.R1 2 00220200 



PI' 	ASSEMBLES VERSInN 8 LEVEL 	5 PROMETHEUS 	R 	TDENT 	ASSEMBLER 	 PAGE 	46 	D 	- 	06/05/78 	TIME 10:22:42 

LINE ADDS 	LABL 81 	82 03 R4 ERROR SOURCE 

2293 33C2 1C 	34 	75 BCTA.Z 	 CRTLI1 00220 330 
2294 33C5 3F 	2E 	'A BSTA.UN 	 LABEL 00220400 
2295 33C5 OC 	iF 99 LODA.RO 	 CRTL 002205)0 
2296 33C8 9C 	34 	75 BCFA.Z 	 CRTLI1 00220630 
2297 33CE 3F 	2E r2 BSTA,UN 	 FILAR 00220700 
2298 3331 OD 	iF 	43 LODA,R1 	 POINT4 00220830 
2299 3304 1E 	34 	79 BCTA.N 	 CRTLFF 00220900 
230)  3307 3F 	30 	91 RSTA.UN 	 PT4PL2 00221000 
2301 3304 07 	01 LODI,R3 	 1 002211)0 
2302 330: OF 	FF 	43 LODA.RO 	 *POINT4,R3 03221200 
2303 33DE Cl STRZ 	 RI 00221 330 
2304 33E) OF 	BF 43 LODA,R0 	 *POINT4.R3,4- 00221400 
2305 33E3 C2 STRZ 	 R2 002215)0 
2306 33E4 3F 	34 70 BSTA.UN 	 RELAOR 00221630 

2307 33E7 	33E7 OF 	IF 	75 TSTCOM 	 LOOA.R3 	 CHARNR 002217)0 
2308 33EA OF 	7F 7B LODA.RO 	 BUF5,R3 00221800 
2309. 33E) 1C 	34 	93 BCTA.Z 	 COMMA 002219)0 
231)  33E3 E4 	20 COMI.R0 	 AISPI 00222000 
2311 33F2 1C 	34 	93 BCTA,Z 	 COMMA 002221)0 
2312 33F5 E4 	2C COMI.R0 	 A'.' 002222)0 
2313 33FT 1C 	34 	93 BCTA,Z 	 COMMA 00222300 
2314 33F4 E4 	28 COMI.R0 	 Ai+,  00222400 

2315 33FC IC 	33 7E BCTA.Z 	 PLUS 00222500 
2316 33FF E4 	20 COMI.RO 	 H,20. 	1111111111111111111 00222600 
2317 3401 18 	37 BCTR.Z 	 MINUS 00222730 
2313 3403 iF 	34 	75 BCTA.UN 	 CRTLI1 00222800 
2319 ***************** * ********** ** ***** **** ***** ************** ****** ****** 00222900 

2320 3406 	3406 3F 	34 	R4 ACCENT 	 BSTA.UN 	 STRING 00223000 

2321 3409 9C 	34 75 BCFA.Z 	 CRTL11 00223130 
2322 3400 OC 	1F "B LODA,R0 	 STRLEN 002232)0 
2323 340= E4 	01 COMI,R0 	 1 00273330 
2324 3411 1E 	34 	75 BCTA,N 	 CRTLI1 00223400 
2325 3414 18 	11 BCTR.Z 	 BUF90 00223500 
2326 3416 E4 	02 COMI,R0 	 2 00223600 
2327 3413 1) 	34 	75 BCTA.P 	 CRTLI1 002237)0 
2328 3414 OD 	IF r3 L00A,131 	 3UF9 00223830 
2329 341E OE 	IF r4 LODA.R2 	 BUF9+1 00223900 

2330 3421 	3421 3F 	34 7) RELA 	 BSTA,UN 	 RELADR 00224000 
2331 3424 IF 	33 	r7 RCTA,UN 	 TSTCOM 00224100 
2332  	00224200 
2333 3427 	3427 05 00 BUF90 	 LODI.R1 	 0 00224300 
2334 3429 OE 	IF r3 LODA,R2 	 BUF9 00224400 
2335 342: 1B 	73 BCTR,UN 	 RELA 002245)0 
2335 ****** * ******* * ************** * ********** ****************************** 002746)0 

2337 342: 	342E 0) 	IF 	71 DOLLAR 	 LODA.R1 	 COUNT2 00224700 
2333 3431 OE 	iF 72 LODA.R2 	 COUNT2,1 00224800 

2339 3434 3F 	34 	7) BSTA,UN 	 RELAOR 002249)0 
234) 3437 IF 	33 	'7 BCTA.UN 	 TSTCOM 002'5030 
2 341 	 * 	  002251)0 
2342 343A 	343A 05 	FF MINUS 	 LODI.R1 	 255 00225230 
2343 3430 C) 	IF 	09 STRA,R1 	 NEGCON 00225300 
2 344 343= CF 	iF 	0C STRA.R3 	 SRCPNT 00225400 



P1' 	ASSEMBLER 	VERSI'N 8 LEVEL 	5 PROMETHEUS 	f 	- TOENT 	ASSEMBLER 	 PAGE 	47 	]f-,r'5/78 	TTAE 11:72:44 

LIN: ADO 	LABL 	81 	82 	0 3 B4 ERROR SOURCE 

2345 344? 	 OF 	3F 	7 A LGOA0R0 	 BUF5+0'-1'.13.4. 012755)0 
2346 3445 	 CF 	1F 	75 STRA,R3 	 CHARNR 002256)0 
2347 3443 	 1F 	33 	02 BCTArUN 	 COMTEK 00225700 
2343 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * * * * * * ********* 00225800 
2349 3443 	3448 	04 	24 STOOL 	 LODIrRO 	 A'S' 00275900 
235) 344) CC 	1F 	?A STRA.RO 	 BUF8 002260)0 
2351 345) 1F 	34 	0 6 BCTA.UN 	 ACCENT 01276130 
2352 	 **************** ****** ********** *************** 012'6200 
2353 3453 	3453 	EF 	iF 	oC COMMA 	 COMArR3 	 SRCPNT 00226300 
2354 3455 	 1C 	34 	73 BCTArZ 	 CRTPL3 00226490 
2355 3459 	 OC 	1F 	OF LODA.RO 	 HAAK OD2?6500 
2356 345: 	 18 	06 BCTR.7 	 STOCRT 00226600 
2357 345E 	 19 	08 RCTR.P 	 BUFP1 0)226700 
2353 3463 	3460 	20 RETCM 	 EORZ 	 RO 00226800 
2359 3461 	 CC 	1F 	07 STRArRO 	 ABUF 002269)0 
2363 3464 	3464 	CC 	iF 	79 STOCRT 	 STRA,R0 	 CRTL 00227000 
2361 3467 	 CF 	IF 75 STRA,R3 	 CHARNR 00277130 
2362 3464 	 17 RETCPUN 00227200 
2363 ***** *** ****** * *********** ***** ********** **** ********* ***** ***** ****** 00227300 
2364 3468 	3468 	OC 	IF 	0 7 PUFP1 	 LODAvRO 	 ABUF 00227430 
2365 346E 	 CC 	IF 	n8 STRArRO 	 ABUF+1 00227500 
2365 3471 	 18 	60 BCTR.UN 	 RETCM 00227600 
2367 	 * * * * * * * * ******* ********* * * * * * * * * * * k * * * ** 00227700 
2363 3473 	3473 	DB 	00 CRTPL3 	 BIRR.R3 	 CRTL11 00227800 
236?  3475 	3475 	04 	01 CRTL11 	 LODIrRO 	 1 002279)0 
2 373 34 77 	 18 	69 BCTR,UN 	 STOCRT 00228000 
2371 	 * * 00228100 
237?  3479 	3479 	04 	FF CRTLFF 	 LODIrRO 	 255 00228200 
2373 3478 	 1B 	67 OCTRoUN 	 STOCRT 00228300 
2374 	 ** 002284)0 
2375 347) 	347D 	OC 	IF 	09 REL ADR 	 LOOArRO 	 NEGCON 002285)0 
2376 348) 	 1A 	11 RCTRrN 	 C OMREL 032286)0 
2377 3482 	3482 	8E 	IF 	n8 ADA BE 	 ADOArR2 	 ABUF+1 00228700 
2375 3485 	 77 	08 PPSL 	 WC 00228800 
237? 3487 	 8) 	IF 	0 7 ADOArR1 	 APUF 002289)0 
238)  3484 	 75 	08 CPSL 	 WC 0)2290)0 
2381 348C 	 CD 	IF 	07 STRAPR1 	 ABUF 00229100 
2382 348E 	 CE 	IF 08 STRArR2 	 ABUF41 00229200 
2383 3492 	 17 RETCrUN 00229300 
2384 	* fr 002294)0 
2385 3493 	3493 	33 	13 COM REL 	 BSTBrUN 	 C OMPL2 00229530 
2386 3495 	 13 	6B BCTRPUN 	 ADA BF 002296)0 
2 38 7 	 * *  0)229700 
2 383 3497 	3497 	75 	01 ROTA16 	 CPSL 	 CAR 00229800 
2389 3499 	 77 	08 PPSL 	 c 002299)0 
239)  3493 	 02 BRL0R2 00230000 
2391 349C 	 01 RRL. R1 00230100 
2392 349) 	349D 	75 	08 CLPSW 	 CPSL 00230200 
2393 349F 	 17 RETCPUN 00230300 
?394 	 * *  002304)0 
2395 34A) 	34AD 	82 ADNR 	 ADO7 	 R2 002105)0 
2396 34A1 	 C2 STR7 	 R2 00230600 



PI' 	ASSEMBLER VERSInN B LEVEL 	5 PROMET'EUS 	f 'DENT 	ASSEMBLER 	 PAGE 	48 	r E 06/05/78 	TIME 12:22:47 

LIN: A)OR 	LABL 61 	82 	P3 84 ERROR SOURCE 

2397 34A2 77 	08 PPSL 	 w C 00270730 
2398 34A4 85 00 ADDI.RI 	 0 00230800 
2399 34A6 18 	75 BCTR.UN 	 CLPSW 00270900 
24D) ** 0)231000 
2401 34A8 	34A8 25 	FF cnmPL? EORI.R1 	 255 002311)0 
2402 34AA 26 	FF EORI.R2 	 255 00231230 
2403 34AC 86 	01 ADDI.R2 	 1 00231300 
2404 34AE 77 	08 PPSL 	 wC 00231400 
2405 3483 84 	01 A00I.R0 	 1 00231500 
2406 34B2 18 	69 PCTR,UN 	 CLPSW 002316)0 
2407 00231 700 
2408 3484 	3484 2) STRING EORZ 	 RO 002318)0 
2409 3485 CC 	IF n8 STRA.R0 	 STRLEN 00231900 
241) 3483 CC 	IF no STRA.R0 	 CONTRL 00232000 
2411 3488 07 	11 LODI,R3 	 17 00232100 
2412 348) 	3480 CF 5F F3 LOOP59 STRA.R0 	 8UF9.R3.— 00272230 
2413 34C) 58 	7B BRNR.R3 	 LOOP59 00232300 
2414 34C2 05 	01 L00I.R1 	 1 00232400 
2415 34C4 C) 	1E nA STRA.R1 	 TEKEN 00232500 
2416 34C7 OC 	11 	75 LODA.R0 	 CHARNR 00232600 
2417 34CA OF 	7F 	74 LODA.R0 	 BUF5.0.0 1-1'.R3 002327)0 
2419 34C0 C2 STRZ 	 R2 00232800 
2419 34C: OF 	3F 	7A L08A.R0 	 BUF5+0,-1*.R3,+ 00232930 
2423 3401 E4 	27 COMI.R0 	 pew 00213000 
2421 3403 98 	18 8CFR.Z 	 GEENAC 002331)0 
2422 3405 E6 	C2 COMI.R2 	 H'C2' 002332)0 
2423 3407 18 	24 BCTR.Z 	 BINSTR 00233300 
2424 3409 E6 	CF COMI.R2 	 H'CF' 00233400 
2425 3408 1C 	35 	nC BCTA.Z 	 OCTSTR 00233500 
2426 340: E6 	C4 COMI,R2 	 HiC4' 0)2336)0 
2427 34E) IC 	36 	25 BCTA.Z 	 DECSTR 00233730 
2428 34E3 E6 	C8 COMI.R2 	 H'C8' 00233800 
2429 34E5 1C 	35 	0) FICTA,Z 	 ItEXSTR 00233900 
243) 34E8 E6 	Cl COMI.R2 	 M'Cl' 00234000 
2431 34EA 1C 	36 	P6 BCTA,Z 	 ASCSTR 00234100 
2432 34E)  IF 	36 	FF BCTA.ON 	 CRTL1S 00234200 
2433 ******** *** ***** * ***** *********** ***** ******** ***** *** ******* * ****** ** 00234300 
2434 3410 	3410 OE 	11 	7A GEENAC LODA.R2 	 BUF8 00234430 
2435 3413 E6 	24 COMI.R2 	 A'S' 002345)0 
2436 34F5 9C 	36 F3 BCFA,Z 	 CRTFFS 00234600 
2437 3419 A7 	02 SUBI.R3 	 2 00234700 
2439 34FA 11 	36 	25 BCTA.UN 	 DECSTR 00234800 
2439 ***** **** 00234930 
2443 34F) 3410 05 00 BINSTR LODI.R1 	 0 00215000 
2441 34FF CD 	11 	F)  STRA.R1 	 STRCON 00235100 
2442 3502 06 00 LODI,R2 	 0 002352)0 
2443 3504 EE 	11 	C3 COMA.R2 	 CHACNT 00235300 
2444 3507 9A 	A5 8CFR.N 	 *FTADRI 00215430 
2445 3509 OF 	3F 	7A LODA.R0 	 BUF54-0 1-1 1 ,R3...- 00235500 
2446 350C 9A 	15 BCFR.N 	 BIT8OB 00235600 
2447 350: 	350E A4 	BO LOOP45 SUBI.R0 	 H'BO' 00235700 
2448 351) E4 	01 COMI,R0 	 1 00235800 



PI° 	ASSEMBLER 	VERSION 8 LEVEL 9 	PROMETHEUS R [DENT ASSEMBLER 	 PAGE 	49 	0 	- 06/05/78 	TIME 10:72:50 

LINE ADD/ LABL 81 B2 03 34 ERROR SOURCE 

2449 3512 19 9A BCTR,P 	 *FTADR1 00235900 
2453 3514 3F 34 07 BSTA.UN 	 ROTA16 002360)0 
2451 3517 3F 34 AD BSTA.UN 	 ADNR 002361)0 
2452 3514 1A 92 BCTR.N 	 *FTADR1 00236200 
2453 351C 351C OF 3F 'A LOOP46 LOOA.R0 	 OUF5+09-1'.R3., 00236300 
2454 3517  9A 13 BCFR,N 	 TSTACC 002364)0 
2455 3521 1B 68 BCTR.UN 	 L00P45 00236500 
2456 * * * * * * * * * * * * * * * * * * * * ****************** ************ * * * * * * * * * * * ....******* 332366)0 
2457 3523 3523 E4 20 BIT800 COMI.RO 	 8,20, 	111111111111111 00236700 
2458 3525 98 09 BCFR,7 	 TSTPLB 00236800 
2459 3527 04 FF LODI,R0 	 255 00236900 
246) 3529 CC iF BA STRA,R0 	 TEKEN 002370)0 
2461 352: 1B 6E BCTR,UN 	 LOOP46 00237130 
2462 * *  00237200 
2463 352E 352E 36 EF FTADRI ACON 	 CRTL1S 00237300 
2464 ** 00277400 
2465.  3533 3530 E4 28 TSTPLB COMI,R0 	 A'+' 0)237500 
2466 3532 18 68 BCTR.Z 	 L00P46 00237600 
2467 3534 3534 E4 27 TSTACC COMI.R0 0)277700 
2468 3535 9C 35 °5 BCFA.Z 	 comcnm 00237800 
2469 3539 3539 04 02 LO0o47 LODI.R0 	 2 00237900 
247) 3533 CC IF B) STRA.R0 	 CONTRL 00238000 
2471 353E 353E CF IF 75 L00P48 STRA.R3 	 CHARNR 00238100 
2472 3541 OF iF 08 LODA.R3 	 STOLEN 00238200 
2473 3544 OC 1F nA LODA.R0 	 TEKEN 002383)0 
2474 3547 3E 34 A8 BSTA.N 	 COMPL2 00238400 
2475 354A 01 LODZ 	 RI 002385)0 
2476 3548 18 07 BCTR.Z 	 BORROW 00238600 
2477 354) E4 FF COMI.R0 	 255 00238700 
2478 354E 18 03 BCTR.Z 	 BORROW 00238800 
2479 3551 CF 3F r2 STRA.R0 	 BUF9+01-1',R3.4. 00238900 
248) 3554 3554 02 BORROW LODZ 	 R2 00239000 
2481 3555 CF 3F r2 STRA,R0 	 BUF9+0'-1',83,, 00239100 
2482 3558 CF 1F 08 STRA,R3 	 STRLEN 00239200 
2483 3553 04 01 LODI.R0 	 1 00239300 
2484 3553 CC 11 nA STRA.R0 	 TEKEN 00239400 
2485 3563 ET 10 COMIrR3 	 16 002395)0 
2486 3562 19 IC BCTR,P 	 CRTL2S 00239600 
2487 3564 OC iF 0) LOOArRO 	 CONTRL 00239700 
2488 3567 ID 36 r5 BCTA,P 	 KLAARS 00239800 
2489 3564 OF iF 75 LODA.R3 	 CHARNR 00239900 
249) 356D OC 1F rD LODA.R0 	 STRCON 00240000 
2491 3573 1C 34 ') BCTA.Z 	 BINSTR 00240100 
2492 3573 E4 01 COMI.RO 	 1 00240230 
2493 3575 1C 35 8) BCTA.E0 	 HEXSTR 0024030 0 
2494 3579 E4 02 COMI.R0 	 2 00240400 
2495 3574 1C 35 0C BCTA.E0 	 OCTSTR 0024050 0 
2496 357) iF 36 '5 RCTA.UN 	 DECSTR 002406)0 
2497 0024073 0 
2498 358) 3580 04 02 CRTL2S LODI.R0 	 2 00240800 
249? 3582 1F 36 rfi BCTA.UN 	 STCRTL 00240900 
250) 00241000 



PI' 	ASSEMBLER VERSION 3 LEVEL 	5 PROMETHEUS 	P 'DENT 	ASSEMBLER 	 PAGE 	50 	0 	T 	06/05/78 	TIME 1?:22:53 

LINE A)DR 	LABL 81 	B2 	03 34 ERROR SOURCE 

2501 3585 	3585 E4 	2C COMCOM COMIpRO 	 A'.' 0024110E 

2502 3587 1C 	35 	77  BCTA.Z 	 LCOP48 002412)0 

2503 3584 	358A 1F 	36 	rF RRC1S RCTA,UN 	 CRTL1S 00241300 
2504 ** 03241400 
2505 358) 	3580 05 	01 HEXSTR LODIpRI 	 1 00241500 
2506 358F CC 	IF 	r) STRApRO 	 STRCON 00241600 

2507 3592 05 00 LODI.R1 	 0 002417)0 

2508 3594 06 	00 LODI,R2 	 0 00241800 

2509 3595 EF 	IF 	r3 COMA.R3 	 CHACNT 002419)0 

251)  3599 9A 	6F BCFRoN 	 BRC1S 00242000 

2511 3593 OF 	3F 7A LODAPRO 	 BUF5.1.0 1 -1'.03,4. 00242130 

2512 359: 9A 	2A BCFR.N 	 BIT8OH 00242200 

2513 35A) 	35A0 44 	7F TSTFIFX ANDIpRO 	 H•7F' 00242300 

2514 35A2 E4 	46 COMI.R0 	 A'F' 00242400 

2515 35A4 19 	64 BCTR,P 	 BRC1S 00242500 

2516 35A6 A4 	30 SURIpRO 	 HI30,  00242600 

2517 35A8 E4 	09 COMIpRO 	 9 00242730 

2518 35AA 99 02 BCFR.P 	 KLN10 00242800 

2517 33AC A4 	07 SUBI,R0 	 7 00242900 

252)  35AE 	35AE CF 	IF 76 KLN10 STRA.R3 	 REGOA 002430)0 

2521 3581 07 04 LODI,R3 	 4 00243100 

2522 3583 	3583 3F 	34 	97 LOOP58 BSTAPUN 	 ROTA16 00243230 

2523 3586 IA 	52 BCTR.N 	 BRC1S 00243300 
2524 35138 FB 	79 BORR.R3 	 Lone58 00243400 

2525 35BA 3F 	34 	AO BSTA.UN 	 ADNR 00243500 

2525 3580 IA 	4B 8CTR,N 	 BRC1S 002436)0 

2527 3587  OF 	IF 	76 LODA.R3 	 REGOA 002437)0 

2523 35C2 	35C2 OF 	3F 7A LOOP49 LODA,RO 	 BUF5+01-1,.R3,4- 00243800 

2529 35C5 9E 	35 '4 BCFA.N 	 TSTACC 00243900 

2533 35C3 18 	56 BCTR.UN 	 TSTNEX 00244000 

2531  	002441)0 

2532 35CA 	35CA E4 	20 1311801-1 COMIPRO 	 H'20' 	1111111111111 002442)0 
2533 35CC 98 	07 BCFRp7. 	 TSTPLS 00244300 

2534 35CE 04 	FF LODI.RO 	 255 00244400 

2535 350) CC 	IF nA STRA,RO 	 TEKEN 00244500 

2536 3503 IB 	6D BCTR*UN 	 LOOP49 00244630 

2537 **** ******* ** ********** *** ********* ********** ****** * ****** **** ****** ** 00244700 

2533 3505 	3505 E4 	2B TSTPLS COMIpRO 	 A'+' 00244800 

2539 3507 18 	69 RCTRpZ 	 LOOP49 00244900 

254) 3509 IF 	35 	/4 BCTA.UN 	 TSTACC 002450)0 

2541 00245100 

2542 35D: 	35DC 05 02 OCTSTR L00I,R1 	 2 002452)0 

2543 350E CD 	IF FO STRApR1 	 STRCON 00245300 

2544 35E1 05 	00 LODI,R1 	 0 002454)0 

2545 35E3 06 00 LODI,R2 	 0 00245500 

2545 35E5 EF 	IF r3 COMA.R3 	 CHACNT 00245600 

2547 35E8 9A 	B9 BCFRO1 	 *FOUTAD 00245700 

2549 35EA OF 	3F 	74 LODApRO 	 RUF54-1-P-1'pR3p+ 00245800 

2549 35E) 9A 	22 BCFR,N 	 811800 00245900 

255) 35EF 	35EF A4 	BO TSTOCT SUBI.RO 	 H'BO• 002460)0 

2551 35F1 E4 	07 COMIpRO 	 7 00246100 

2552 35F3 19 	AE BCTR,P 	 *FOUTAD 00246200 



PP 	ASSEMBLER 	VERSInN 8 LEVEL 	5 PROMETHEUS 	F-SIDENT 	ASSEMBLER 	 PAGE 	51 	r 	'E 	06/05/78 	TIME 10:22:57 

LINE A)D3 	LABL 	81 	B2 	°3 84 ERROR SOURCE 

2553 3515 	 CF 	IF 76 STRA.R3 	 REGOA 00246300 
2554 35F8 	 07 	03 LODI.R3 	 3 002464)0 
2555 35FA 	35FA 	3F 	34 	07 LOOP50 	 BSTA.UN 	 ROTA16 00246500 
2556 35FD 	 1A 	A4 BCTR.N 	 *FOUTAD 002466)0 
2557 35F7 	 FB 	79 801219.133 	 LOOP50 002467)0 
2558 3501 	 3F 	34 	A) BSTA.UN 	 AONR 00246800 
2559 3604 	 1A 	9D BCTR.N 	 *FOUTAD 00246900 
256) 3605 	 OF 	1F 	76 LODA,R3 	 REGOA 00247000 
2561 3509 	3609 	OF 	3F 	7A LOOP51 	 LODA.R0 	 BUF5+0'-1'.R3,4- 00247100 
2562 360: 	 9E 	35 	'4 BCFArN 	 TSTACC 00247200 
2563 360F 	 18 	5E BCTR,UN 	 TSTOCT 002473)0 
2564 	 ** 00247400 
2565 3511 	3611 	E4 	20 BIT800 	 COMI.R0 	 00 20' 	IIII1111i1111111 002475)0 
2566 3613 	 98 	07 BCFR.7 	 TSTPLO 002476)0 
2567 3515 	 04 	FF LODI*R0 	 255 00247700 
2568 3517 	 CC 	IF 	nA STRA,RO 	 TEKEN 00247800 
2569 3614 	 18 	6D BCTR,UN 	 LOOP51 00247930 
257) ****** ************** ********** *********************** ********** ***** ** 002480)0 
2571 361: 361C 	E4 	28 TSTPLO 	 COMI 	RO 00248100 
2572 361E 	 18 	69 BCTIR*7 	 LOOP51 00248200 
2573 362) 	 IF 	35 	74 RCTA*UN 	 TSTACC 00248300 
2574 **** ************** * ********** * ********* **************** ****** ********,* 00248400 
2575 3523 	3623 	36 	EF FOUTAD 	 ACON 	 CRTL1S 00248530 
2576 	 ** 00248600 
2577 3625 	3625 	05 	03 DECSTR 	 LODI.131 	 3 00248730 
2573 3527 	 CD 	11 	r0 STRA*131 	 STRCON 00248800 
2579 352A 	 05 	00 LODI.R1 	 0 002489)0 
258D 362: 06 	00 LODI.192 	 0 00249030 
2581 362E 	 EF 	iF 	r3 COMA,R3 	 CHACNT 00249100 
2582 3631 	 9A 	FO BCFR.N 	 *FOUTAD 00249200 
2583 3633 	 OF 	3F 74 LODA.R0 	 BUF54-0'-1'.R3,+ 00249300 
2584 3635 	 9E 	36 	1'7 BCFA.N 	 8IT800 00249400 
2585 3639 	3639 	A4 	BO TSTOEC 	 SUBI.R0 	 H'80' 00249530 
2585 3633 	 E4 	09 COMI,RO 	 9 00249600 
2587 3530 	 19 	E4 BCTR.P 	 *FOUTAD 00249700 
2583 353F 	 3F 	34 	97 BSTA.UN 	 ROTA16 002498)0 
2589 3642 	 1A 	OF BCTR.N 	 *FOUTAD 00249900 
259) 3644 	 CD 	iF 	r1 STRA.RI 	 DECMS8 0)2500)0 
2591 3647 	 CE 	IF 	'2 STRA.R2 	 DECLSR 00250100 
2592 364A 	 3F 	34 	07 BSTA,UN 	 ROTA16 00250200 
2593 364) 	 1A 	D4 BCTR.N 	 *FOUTAD 00250300 
2594 364F 	 3F 	34 	°7 BSTA,UN 	 ROTA16 002504)0 
2595 3652 	 1A 	CF BCTR,N 	 *FOUTAD 00250500 
2596 3554 	 BE 	IF 	r2 ADDA.R2 	 DECLS8 00250600 
2597 3657 	 77 	08 PPSL 	 WC 00250700 
2598 3659 	 80 	iF 	rl 4004,191 	 DECMS8 00250800 
2599 355: 	 75 	08 CPSL 	 WC 00250930 
2600 355E 	 1A 	C3 BCTR.N 	 *FOUTAD 00251000 
2601 366) 	 3F 	34 	A) BSTA,UN 	 ADNR 00251100 
2602 3663 	 1E 	36 	A6 BCTA.N 	 RRFOUT 00251200 
2603 3566 	3666 	OF 	3F 	74 L00P52 	 L004.190 	 BUF5+CO-1'.R3.+ 00251 300 
2604 3669 	 9A 	10 BCFR.N 	 TSTMNO 00291400 



PI' 	ASSEMBLER 	VERSPIN 8 LEVEL 	5 PROMETHEUS 	F 	'DENT 	ASSEMBLER PAGE 	52 	06/05/78 	TIME 10:23: 	1 

LINE 4)O3 	LABL 	81 	82 	P3 94 ERROR SOURCE 

2605 3663 	 E4 	89 CDMI.R0 H'39' 00251500 
2605 366) 	 99 	4A BCFR,P TSTDEC 002516)0 
2607 366= 	366F 	OC 	IF 	'A LOOP53 	 LODApRO BUF8 00291700 
2603 3572 	 E4 	24 COMIpRO A'S' 00291800 
2609 3674 	 98 	30 BCFR.Z BRFOUT 002519)0 
261) 3575 	 A7 	02 SUBIpR3 2 002520)0 
2611 3673 	 IF 	35 	79 BCTA.UN L00P47 002521)0 
2612 * 00252200 
2613 357B 	3678 	E4 	20 TSTMND 	 COMI.RO H,20,  00252300 
2614 367) 	 18 	04 BCTR,Z NXTCH1 00252400 
2615 367F 	 E4 	29 COMIpRO A'+' 00252500 
2616 3581 	 98 	13 BCFR.Z COMPAC 00252600 
2617 3683 	3683 	87 	01 NXTCH1 	 AD0IPR3 1 00252700 
2613 3585 	 18 	68 BCTRPUN L00P53 002528)0 
2619 * *********** ****** * 	   	00252900 
262) 3687 	3687 	E4 	20 811.800 	 COMIpRO H'20' 002530)0 
2621 3689 	 98 	07 BCFR.Z TSTPLD 00253100 
2622 3589 	 04 	FF LOOIPRO 255 00253200 
2623 368) 	 CC 	IF 	nA STRApRO TEKEN 002533)0 
2624 3690 	 18 	54 PCTR,UN LOOPS? 00253400 
2625 *********** ******************* * ********** * ***** *************** ****** ** 00253500 
2626 3592 	3692 	E4 	28 TSTPLD 	 COMI.RC 4 1 +' 00253600 
2627 3694 	 18 	50 8CTR,7 LOOPS? 00253700 
2629 3595 	3696 	E4 	27 COMPAC 	 COMI.R0 Alm 00253800 
2629 3595 	 1C 	35 	79 BCTAPZ LOOP47 00253900 
263) 369B 	 E4 	2C COMIpRO A'.' 00254000 
2631 359) 	 18 	OA BCTR.Z VERG3 00254100 
2632 369F 	 OC 	IF 'A LODAPRO RUF8 00254230 
2633 3642 	 E4 	24 COMIpRO AoS' 00254300 
2634 3644 	 18 	08 BCTR,Z CHARM1 00254400 
2635 3646 	3646 	1F 	36 rr BRFOUT 	 BCTA.UN CRTL1S 002545)0 
2636 00254600 
2637 36A9 	36A9 	OC 	IF 	73 VERG3 	 LODApRO OPC1 002547)0 
2633 36A: 	 E4 	03 crimi.R0 3 00254800 
2639 354E 	 1C 	35 	7E BCTA.7. L00P48 00254900 
2640 36E11 	3661 	A7 	01 CHARM1 	 SOBIpR3 1 00255000 
2641 3583 	 IF 	35 	79 BCTA,UN LOOP47 00255100 
2642 ************** * **************** ************ ****** * ********** ********** 00255200 
2643 3585 	3686 	EF 	iF 	r3 ASCSTR 	 COMA.R3 CHACNT 00255300 
2644 3689 	 9A 	68 RCFR.N BRFOUT 00295400 
2645 3688 	 05 	00 LOOI.R1 0 00255500 
2646 36B) 36BD 	OF 	3F 	7A LOOP59 	 LODApRO BUF5+0"1",R3p+ 00255600 
2641 35C) 	 44 	7F ANDIPRO H'7F' 00255700 
2643 36C2 	 18 	62 BCTR,7 BRFnuT 002558)0 
2649 36C4 	 Pi 	27 COMIpPO vort 00255900 
2650 36C6 	 18 	OA BCTR,Z ENOSTR 00256000 
2651 35C5 	36C8 	CD 	3F 	r2 STRUF9 	 STRA.RO BUF9+0"—l'pRlp+ 00256100 
2652 35C9 	 ES 	10 COMI.R1 16 002562)0 
2653 36C) 99 	6E BCFR.P L00P55 00256300 
2654 36CF 	 1F 	35 	R3 BCTA.UN CRTL2S 002564)0 
2655 ** 	   	00256500 
2656 3502 	3602 	OF 	3F 	74 ENOSTR 	 LODA,R0 BUF54-0 1-1'pR3p+ 002566)0 



PF 	ASSEMBLER 	VERSIPN 8 LEVEL 5 	PROMETHEUS 	F 	IDENT 	ASSEMBLER 	 PAGE 	53 	C 	F06/05/78 	TIME 10:73: 	3 

LINE ADD3 	LABL 	81 	B2 	P3 84 ERROR SOURCE 

2657 3505 	 18 	06 BCTR.Z 	 KLSTRG 00256730 
2658 3607 	E4 	27 COMIPRO 	 Af011 002568)0 
2659 3509 	98 	02 BCFRpZ 	 KLSTRG 00256900 
266) 3603 	1B 	68 BCTR.UN 	 STBUF9 00257000 
2661 	 ** 00257100 
2662 350) 	3600 	CD 	11 	PB KLSTRG 	 STRA.R1 	 STRLEN 00257200 
2663 35E) 	 A7 	01 SUBI,R3 	 1 00257300 
2664 36E2 	 CF 	IF 	75 STRA,R7 	 CHARNR 00257430 
2665 36E5 	36E5 	OC 	11 	PB KLAARS 	 LODA.RG 	 STRLEN 00257500 
2666 36E5 	 18 	05 BCTR.Z 	 CRTL1S 00257600 
2667 35E4 	2) EORZ 	 RO 00257700 
2663 36E3 	36EB 	CC 	1F 	79 STCRTL 	 STRAPRO 	 CRTL 00257800 
2669 36E: 	 17 RETC.UN 00257900 
267) 	 ** 00258000 
2671 36EE 	36EE 	04 	01 CRILlS 	 LODIpRO 	 1 00258100 
2672 3511 	 IB 	78 BCTR.UN 	 STCRTL 00258230 
2673 ********* ******* * ************************* *************** *********** ** 00258330 
2674 3613 	3613 	04 	FF CRTFFS 	 LODIpRO 	 255 00258400 
2675 3615 	 1B 	74 BCTR.UN 	 STCRTL 00258500 
2675 	 ** 00298600 
2677 3517 	36F7 	05 	00 CALADR 	 LUDI.R1 	 0 00258700 
2673 3519 	OE 	11 	'72 LODApR2 	 COUNT2+1 00258830 
2679 361C 	 86 	02 ADDIPR2 	 2 00258900 
268) 35F: 	 77 	08 PPSL 	 WC 00259030 
2681 370) 	 80 	11 	71 ADDApRI 	 COUNT2 00259100 
2682 3703 	 75 	08 CPSL 	 WC 00259230 
2683 3705 	 OC 	11 	r'8 LODAPRO 	 ABUF+1 00259300 
2684 3708 	 A2 SUBZ 	 R2 00259400 
2685 3709 	 C2 STRZ 	 R2 00259500 
2686 370A 	 OC 	11 	87 LODAPR0 	 ABUF 00259630 
2687 370) 77 	Od PPSL 	 WC 00259700 
2688 3701 	 Al SUBZ 	 RI 00259830 
2689 371) Cl STRZ 	 RI 00259900 
269) 3711 	3711 	75 	08 RELMAX 	 CPSL 	 WC 00260000 
2691 3713 	98 	OC BCFRpZ 	 COM1FF 00260130 
2692 3715 	E6 	31 COMI.R2 	 H'31' 002602)0 
2693 3717 	 19 	12 BCTR.P 	 ROFF 00260300 
2694 3719 	3719 	OC 	IF 	PE INDBIT 	 LODA.RO 	 INDIR 00260400 
2695 371C 	 14 RETC.Z 00260530 
2695 371) 	 66 	80 IORI.R2 	 H'80' 00260630 
2697 371F 	 23 EORZ 	 RO 00260730 
2693 372) 	 17 RETCpUN 00260800 
2699  	00260900 
2700 3721 	3721 	E5 	FF COM1FF 	 COMIPR1 	 255 00261030 
2701 3723 	98 	06 BCFRpZ 	 ROFF 00261130 
2702 3725 	 46 	7F ANDIpR2 	 H'71' 00261200 
2703 3727 	E6 	40 COMI,R2 	 H'40' 00261300 
2704 3729 	 9A 	6E BCFRpN 	 INOBIT 00261400 
2705 372B 	3728 	04 	FF ROFF 	 LODIpRO 	 255 00261500 
2706 372) 	17 RETCPUN 00261600 
27)7 	 ** 00261700 
27)3 DRG 	 H'379C' 00261800 



:p 	ASSEMBLER VERSION 9 LEVEL 5 	PROMETHEUS F IDENT ASSEMPLER PAGE 	54 06/05/78 TIME 10:23: 	5 

,001 	LABL 81 	82 	P3 84 ERROR SOURCE 

** 00261930 
79C 	379C CA 	00 	"3 00 EOLST DATA HiCA.00.00.00,00 1  00262000 

OD 
7A1 CA 	10 	"0 00 DATA H,CA.10.00.00.01' 00262130 

01 
7A5 CA 	20 	̂0 DO DATA HiCA.20.00.00.021  00262200 

02 
7A3 CA 	30 	"D 00 DATA H,CA.30,00.00.03' 00262330 

03 
78) DC 	30 	"3 00 DATA H'DC.30,00.00.08' 00262400 

08 
785 C9 	30 	̂3 

10 
00 DATA HIC9.30.00.00.1r ,  00262530 

78A 8C 	F3 	43 00 DATA Hs8C,13.40,00,02' 00262600 
02 

7BE 8C 	14 	PO 
01 

00 DATA He8c.14.80,00,01,  00262730 

7C4 CC 	53 	'3 00 DATA H'CC,53,93,00,80' 00262830 
83 

7C9 98 	CO 	47 00 DATA H,98,C0.47,00,40' 00262930 
40 

7Cr A4 	90 	nO 00 DATA N'A4.90,00.00.20' 00263000 
20 

703 A4 	40 	̂3 00 DATA m'A4,40,CC.00.20 1  002631)0 
20 

708 BD 	61 	83 00 DATA H'80,61,80,00,04' 00263230 
04 

70) E8 	00 	̂0 00 DATA H,18,00,00.00.00' 00263300 
00 

7E2 CO 	00 "0 00 DATA HiC0,00,00,00,01' 00263400 
01 

7E7 88 	00 	"0 DO DATA F1 ,88.00,00.00.02' 00263500 
02 

/EC 95 	10 "0 00 DATA H'95,10,00,00,00' 00263600 
OD 

711 9D 	40 	"0 00 DATA V90,40,00.00,01' 00263700 
01 

7E5 81 	40 n0 
02 

00 DATA H'61,40.00.00.02,  00263830 

713 04 	EO "0 
03 

00 DATA H,04,E0,00.00,03,  00263900 

** 00264000 
ENO H'2200' 00264100 

ASSEMBLER 	ERRORS = 1 (TOTAL = 1) 
F 	3YTES 	GENERATED = 5448 (TOTAL = 5448) 

CARDS 	READ = 2640 (TOTAL = 2640) 



0A23 
002'4 	 
0025 

* 3F3A 	ADDRES+1 
*  	ENPFLJ 
:+: 	7:F 71:C: 	PASS 

L_a_b 

0027 
00-0 

* 3F3E 	MAXLAB+1 
* 

„ 

E E.: F.:1-.-E; E 1-1EL i --IF 
	PrinFli"-"T-FIT__1!-.7-_-• 
F: E I 
Fr_=. 	1-11E: IE F: 

CIP-111E11.7. 
E31,23€34- 

0005 	  
0006 	 38o0-2F-'21 LFi L t1_1rF5'R 
0007 
000 

* 3F22 
* 

0009 
0010 

* 3F24 	FLAG3 
* BUF3 4) ERKOR BUFFER 
• 7,F29 	CRTL 
* 2F:2H-2.F2D BUF'd (4) N1E1 UUMF-W.E:7,17.ED LHEEL 

* PAGE COUNT 
	* 	LTNENR 	 

* 

* 3F38 	LINENR+1 

0013 	 * 3F2E-"ZF30 BUFG (70 COMPRESSED LABEL 
0U14 	 :+: _sh.s1 	uITIN 1 ., 
0015 	 * 3F32 	COUNT2+1 
WH16 	 * z.1-...< 	NKEHH. HRNIHL H.D_DEmbLT Et-J,-_w...D ,,EFIN) 
e' 
	 * 3F34 	START A[: RE. OBJECT CODE 

0011 

0021 

TWIN ASSEMBLER VER 2.0 	 PAGE 0001 

PRINT FLHU 

LINE ADDR OBJECT E SOURCE  

00;9 	 * 7F40 	LSTLAB+1 
. 

13031 	 :+: 2F42 	LANR+1 
* 	 

0033 	 * 3F44 	POINT4+1 
	EJF1 

 

	

:+: 3116D 	TEL1 

* -:FEF 	CRTL1 

  

   

 

• - 

  

£1039 	 * 3F71 	POINT5+1 
Op140 	 

 

PDRTTF 	 

 

  

0041 
—rtrr44. 

 

:+: 3F73 	OF'C:1 

 

    

On47: 	 *: 3F75 	CHARNR 
Ci044 	 -17-"±F-76 	REG0H 	 
0045 
	

* 3F77 
	

REG3A 

On47 
, 

* 3F79 	REQ 1A 
	- 	 U 	r4 1e:CIJCL.. 

 

  

0049 	 * 7F7B-FC2 E:UF5 (72) SOURCE CODE BUFFER 
	4- LFC.:. 	 " • 

1_1051 	 :+: 	 LABADR 
- — -  

0057: 	 * 3FCE,  

ci055 	 :+: 3FC8 
	 —*— FC: 	 

 

E:'T'TC:O[:' AANTAL BYTES IN CODE 
	BYTE 	 

 

  

 

BYTE 2 
BYTE- 	

  

   



TW IN ASSEMBLER VER 2. 0 PAGE 0002 

LINE ADDR 	OBJECT E SOURrE 

0057 
r- - 

* 	:FCA-3FD6 BUF4 (13) 	OBJECT CODE BUFFER 
Ur RELAT I Cr ADRES? 

0059 * 3FD8 	ABUF+1 
coir ALS 	YOORKONT 00G0 _:FE:'_? NEGCON 

0061 :+: 3FDA 	TE KEN 
ENGTE STR ING 

0063 * 3F DC 	SRCPNT SOURCE PO I NTER 
00G4 E:+D 	CilINTRL 
0065 * 3F DE 	INDIR =01 ALS * VOORKAMT 

-Fr B 13 > , 	--00 B I j <: 	RNDERS -01 
0067 * 3FEU 	STRCON. STRING CONTROL 0=BIN,1=HEX,2=OCT,3=DE 

T 	 C EC4;E: If7.7-8-DE4.; T.M4;i4-4L 	-" 
0069 * 3FE2 	DECLSB 
0070 * 3FE3 3FF4-B4.-JF:-10 
0071 * 3FF5-3FF8 BCDBUF 

- 

* 3FFA 	REG2 
- 2',F-FE4- 	R.Er: 

0075 * _FFG 	DATA 
007g * 3F-FD 	_NEST= 
017177 * 3FFE 	CHECK 
0117 	  --3FFF 	CH  E T OR  
rici7c) 
pooici  

 

***************+++:****41-1,** 

,ECIU  

***4-11,*****4++:************+*: 

  

	

R1 	EOU 
EO 	 

	

R3 	EOU 
2 _ 	EQU - 

EQU 
N-- ltd 

	

U N 	EOU 

	

IR 	OU 	
LEESCH EOU 

	

HEADER_EDU 	 
ENT T AP EQU 
J3ETL,  
LABEL EQU 

_JF ILA& EQU 
PT4PL2 EOU 

	

INCFRP Frill 	
B I NBC D EQLI 
P R  PIED  ECLU__ 

	

7.745 	 CONTST EQU 

	

alciR F1 t t 	 DMPOLJ_EOLL 

	

0101 2FT:ri 	 ENDRE° EQLI 

	

__411171.2 7a7F  	 At I 	PU.  

	

0103 34B4 	 STRING EQLI 
Ot1:14 	 . EnU. 

0081 17101-_41 
L-4'422 2174L7'12 

017.r.Q1  0017113 
00 R5 00F41 
17.417121R 171.71c-c 
onR7 Finn7 
OPC."..?  2E29  
AORC1  2EOF 
Aft,;17-1 
	17.11,17* 

APP;1 2F53 

0104 2EF2 
onc:15 747-11,7.1 

Oci6  
00e;17 714B 

aa...:LsI 

NEWF.  AG EQLI 
IN LI N EQU 
PRL I N EI U 
	 CPI  F - EQU 

CAL_ADR FOU 
RE L.MA./.. EOU 

OR G 
..LABUE__ _ ...RES _ 

171 
1 
2- 

H 2EOF " 

H 2F53 
_  -- 

H' 2E9A 
__JR."_2E.E  /  
H 3061 / 
H ' 7.0 

7 ELL 	  
H 	314B/ 
▪ /31Alz: 
H':345; 
EL" 2F DF.." 
H '2FC0 

. H /_107EL 	 
H ." 3484 / 

H 30A A ' 
._H aas: 

H' 3208' 

H 3F 7 
1•1.  

W 3800' 



TWIN K.D5LMBLER VER 

LINE HOUR UBJEL1 	E '-.1.JURUE 

011Z 
0114 3F23 

--RES 
PRFLAG RES 1 

0115 
0116 3F25 

i-LHu..a: 	RE." 
BUF3 	RES 

1 
4 

0117 
0118 

]F29  
3F2A 

uRTL 	RES 
BUF8 	RES 

1 
4 

0120 3F31 
_ 

COUNT2 RES 2 
0121 
0122 3F34 

NRERR 	RES 
STADD 	RES 

0123 
0124 

3F26 
3F37 

P1=-07.117 	S 	1 
LINENR RES 

012b 
0126 3F3B 

=Rh::: RE..." 
ENDFLG RES 1 

u12( 
0128 3F3D 

1.-Jhrz.-_. 	RES 
MAXLAB RES 

a 	) 3F41 
L.DILAB 
LANR 	RES 

u 
0122 3F45 

---1,77mmr1= 
BUF1 	RES 40 

0134 3F5F 
-TEL1 REz. 
ORTL1 	RES 1 

0136 
3F70 
3F72 

POINT-n-PES -
ADRTYF RES 1 

0138 3F74 
_PC1 
LINPAG RES 	1 

0140 "7:.F76 
- MVP-RES-1- 
REGOA 	RES 	1 

0141 
0142 

.:„Fre 
-,F78 

REa7A 	RES--- 
REG2A 	RES 1 

L14: 
0144 3F7A 

RF.C5-1T-1--RE 
REGOBJ RES 1 

0146 7.. F.C7'. 
EAJF5 	RE; 
CHACNT RES 1 

u.1.47 
0148 

. 

3FC4  -LABADR-  RES 
BYTCOD RES 

2 
1 

0150 ]FCR 
REE1—  

BYTE2 	RES 
t 
1 

0152 -,TCA 
BYTE: 	RES 
BUF4 	RES 13 

0137. 
0154 3FD9 

--~^ 
NEOCON RES 1 

0156 3FDB 
T-Ei<EN 
STRLEN RES 1 

0158 ]FDD 
SReINT-RES 
CONTRL RES 1 

0150 ]FDF 
INDIR 	R 
HARK 	RES 1 

0152 _ 3FE1 
'RES STR1H/N 

DECMSB RES 1 

0164 
0163 

]FE] 
E.E.OLSB RE5 
BUF9 	RES 

1 
18 

0155 
- 	- 

_2. 	3 
:FF9 
- 	- 

,::,:_tff---RE; 
RES 

4 
1 

0168 3FFB REG:: 	RES 1 



TWIN ASSEMBLER VER 2.0 	 PAGE 0004 

: L INE FiDDR OBJECT E SOURCE 

0169 3FFC DATAS 	RES 
0170 1 tiRDYTI-7, RES 
0171 3FFE CHECK 	RES 

CI ISTOR TES 0172 317-1- 
0173 ********************************************************** 

-4.1.---PRE44ETHEUS-RE 
0175 4A00 ORG 	H'2200' 
0176 2200 OVW1 TTY1-14 	LOC-1 	P.CP-11-,4)1-Y 
0177 2202 1802 BCTP, UN SPRFL 
0170 2204 P4Pri rPTP. 	LODI, RO 0 
0179 2201; CC1F23 SPRFL 	STRA, RO PRFLAG 

. - 

0181 2208 7702 PF'SL 	H 

0183 220F 0728 LODI.,  R2: 40 
0181 2211 8F18A7: LOOP1 	LQDH.R0 MES1.. 	 "PR-91-4E-THEL.IS, F:EE:IDENT ASEEthE 
01P5 2214 :?.F2E39 BSTA.,  UN 1.,JRCHAR 

2217 R3 -LCICIP.  --E;RNR. 
0187 2219 071718 PRPFiSS LODI, R3 11 
olse 2212 0F48C2 LOCLP3 	 11E52, R3, - 	"PALS = " 
0189 221E ]:F2E2:9 BSTA.,  UN WRCHAR 
0190 2221 5P78 ERN-R. R3 LID0 
0191 2223 3F2E0F BF.TFi.,  UN LEE.s.CH 	CHAR 	IN RO 

ECHO CHAP 
0193 2229 A47:0 SUBI, R0 
0194 222P BCFR, P 	 CONTROL CHAR*? 
0195 222D E407: 00th I 	RO 2: 

-E-CCTP. P -PRP-RES". 
0197 2231 ColFC STRA.,  RO PF-ISS 
&Isis.' 2234 £401 .00t4.1. 	1 
0199 22]6 9C229C BCFH,Z 	PASS2 
@2 @@ 2239 0_711 LOZ...LL P7  17 
0201 223B OF4BE3 LOOP4 	LODH,R0 thES4+1., 	 "IDENTIFICATION", 
0202 223E 3F2-E39 T-Rd__04 1,11‹:HAR— 
0207: 2241 5B78 E:RNR.,  R2: 	LOOP4 

„--1...Z.LOP 5 	EISTA,..,LIN 
02 2246 7:F2E7:9 BSTA.,  UN 14RCHAR 	ECHO CHAR 
02O6 224F,  E40D __COM 	Or) / 	EINDF R Fri F .14" 
0207 2248 9876 BCFR.. Z 	LOOPS 
0208 224D 045D L.OD,L,..Ra _HZ SD' 
0209 224F 0701 LODI 	R2: H ." 01 

22c11 cElp:o thFCLFia, 
0211 2254 001F3E STRA.,  RO 	thAI-ILAB+1 

E1422 H.ia2/ 
0217: 2259 0701 LOC:,  I 	RE: 	H 	01 " 

ZF 
0215 225E CC1F40 STRA.,  RO LSTLAE:+1 
0 2 1 tc. LODI, Rt H/ 7-.8„/ 
0217 2263 CD1F47. STRA, R1 POINT4 
021P 2a _ EOR2 	RO 
0219 2267 CC1F44 STRA,R0 POINT4+1 
0220 226121 _CDIF70 _ _ TRA, 	PO IN15_ 
0221 225D CC1F71 STRA,R0 FOINT5+1 

sTRZ 
2271 C2 STRZ 	P2 

0224  2272 	 17147E LnnEE 	LODI,F17i H.78' 	cd-:HFIJF 	ViitA 



027.q ******************* ****4+4*********************++***** 

cLO 	 KLRL:LP-TO= 1-,:0 

0257 22BD 0F1F6D 

0259 221:2 r:F1F6D 

ONCR 0261 22C7 EF1FE 
_2,2 22t-1.1 	 

22CC CF1F5E _ _ _ 

LODA: R3 TEL1 

5.,TF:A, 	TEL1 

COMA, R3 MA:-LAB+1 
Z 

STRA, R3 TEL1+1 
LCCH„ 	RI; 	TEL.' 

1....00F•10 STRH,R0 BUF1., 
_ 

- 	STORE 40 BLANKS 

TWIN ASSEMBLER VER 2. 0 	 PAGE 0005 

LINE FiDDR OBJECT E SOURCE 

0225  2274 CC9F42: 
Ocf217: 22(c bH02 
0227 2279 Dfinn 
0228 227B E621 
0229 227D 9804 

STRA, RO *POINT4 
INCRE13 

BIRR,R1 INCRE0 
COM 
BeFR, z I NCPT4 

02.A1 	E507 
0231 2281 1812 
02Z2 
0233 2286 0r1F44 
02 4 2201.:1 T.1002 
027:5 228B DB00 
021-,  22:0D I-1-1h44 
027:7 2290 CF1F43 
	 1,0 

BCTR, Z KLRCLR KLAAR CLEAR 
IMP 4 T_ODH., 	HUIT-4T4 

LODH,R0 POINT4+1 
STFT4 	  

BIRR, 	STF:T4 
S|t-14 	 FO. INTI:Tr— 

STRA., 	POINT4 
ER...1.1.W•L-CrOPEr 	 

CC1F41 	 STRA: RO LANR 
t242 22-9 	 PErt:FINR9--1- 
024-z 229C 057:8 	F'ASS2 LODI, R1 H/38' 
0244 22_7,tE 0000 	 
0245 22A0 0700 
n24p, 	CrlFbD 	 
0247 22A5 CD1F43 
0240 ..L.,.:(10 CE1F44 	 
0249 22AB 0C9F43 

22 	E 447F  
0251 22B0 F:1-:9F4 

--r217:2-2=—st05 
0253 2285 7708 

0255 22B9 7508 
_ _  _ _ 

t_arvin-.. R2 la 	 
LOE:i I ., R3 0 

LO 	_P7 	 TEL1 
LOOPS STRA, R1 POINT4 

LODA.. F:0 *POINT4 
"FIND 

STRA., Rf3 *POINT4 
R2 5 	POINT4+ 

	

F'PSL 	08' 	WITH CHRRY  
--RDD-1--.;- R1 

	

f:F'SL 	H'08' 
	 I 	F.R 	-Gtte-Ft 

COMA., R3: MH::-, LAB 

	

- 	:. 
L.ODA, R3: TEL.1+1 
	BCTH,UN 	 

***+*******4-1-1,****41- f******4.*******4.********************** 

	 :Ft 	• 

COML. RO 2 

LODI, RO 
t_ftEtP5. 	LOD ., 	' • :IL-. 	  

BCTR., UN LOOP!! 

PASS] EORZ RO 
	STRFt., -Re 	FL itaz. 

0255 22D2 EF1F3D 

0257 22D7 0F1F6E 

0269 
LeLiti - 
0271 0271 22E0 E402 

027 22E4 0420 
0274 	22E6 l!f728 
0275 22E8 CF5F45 

0277 22ED 1B16 _  
-u-I 

0279 22EF 20 



TWIN ASSEMBLER VER 2. 0 PAGE 0006 

LINE ADDR OBJECT E SOURCE 

0281 22F3 0724 LODI.. R3 36 
'2tF5 I, PO 0252 CF4C3: ' L • - P. 

0283 22F8 3F2E39 BSTA, UN NRCHAR 	"TURN ON PUNCH AND TYPE A CHARACTER 
221-D 3C-70 0234 DRNR, LOOr12 

0285 22FD 3F2EOF BSTA, UN LEESCH 
RtE4EF+—FLI4NC,--i-it-1.44E-R 

@287 2303 1B61 BCTR... UN LOOP9 
02On 
0289 2705 20 LOOP11 EOR Z INITIALISEER DIVERSE TELLERS EN BUF 
0290 271711-,  'FOC LODI.. R3 11 
0291 2308 CF5F31 LOOP17: _TRA: RO COUNT2.. 	- 
0392 230C 5C7-E4 RRN.R. -R3 L4:44:3P1-..i.i: 
02%33 D 17-1430 BLKBF2. RO 
r1291 27gF G-74i41 Li 1D 1. R3 4 
@295 22:11 CF5F25 LOOP14 STRA. RO R7, - 

271 5E:7E BRP4R., R3 LOOP11 
P2,747 s'711-, 2n EOR R4=1  

2747 R3 21 
viT,cp; 2719 CF5FC4 LC OP15 STRA, RO LABALJR 	- 

2310 5E  ;E:  ERNE:. F:7: L;DOP15 CLEAR OBJECT E:UFFEP 
171 -71711 231E 3F2F53 E!'-7."1-A, UN ENTT AP 
i_1-:A2 2321 021i;75 TPA. • t•-iFi r 
A707 2324 LnDA, F.:0 EE' 	Fr 

2:27 ITLI-IM 	Pm . C14eird,RtrT',' 
A70F, 
gi-7171.47  

2723 
272C 

11_264C 
E'42°_.2 

Er TA, 2 
COMI.-PO 

STAR 
A/ 	/ 

07:07 232E H RI:TA, 6EENLA 	iYEBN LABEL 
P7 2331 3F31E)._ 
n7. -17-19 2334 *.Z.-)C2AE:7 BCFFL LAEERP 	ALs NA LAPEL CiEEN 	FOUT 
0210 
0211 23.3A _ L.OD R., Re 12:F:1 1  

• .•El_.1 
FILFIE E.: :7:1 

0314 23•13 
LOr.:, Fi. 

- -L. 	f_1- _ 	 _ 	_ 

01. 2340 E5FF ALS LFEEL NI ET GEVONDEN COF:t 
---1;a:31.'• -3,'• ,ECTR-Z TflF"  

031.77. 	E 401 

07:21 -.7,754 LiJ1I-1....H• 

0:27 236.13F30.:7.1 
7:  

- F43 

1_= 
0335 237E1 12 C.:1;:2 

-  FM4:  .=9,..1E21EZHL. 

1;211 !I_ 

El 
STRF.,13-1 
L.J7JDA• Re 

ALE_  P  
TfCiFT. RO 
ETR 	*F1DINTA_ . . 
PSTFLeN FT4PL2 POINT4-,,2 

-4 

BCFR., 2: 
ERNF. 

.R1.1 



TWIN ASSEMBLER VER PAGE 0007 

u 
0743 2386 i[:11 LABPL5 LODA,R1 LANR 

FuLt.R.F 	LRbt.LN. =TLFEEL 	BUFFER On 

LINE ADDR OBJECT E SOURCE 

0337 

0339 237E CC1F25 
n<41-J 
0341 2334 1673 

********************************************************** 
T1T_11_ E 	REI A-  rt 

STRA,Rn BUF3 
-P3TA,UN iNUEkie. INLF.ENEN! Jfr 
BCTR,UN BRONLA 

02- - 2:5 0 F C 

0355 2:A6 5678 

LOOP17 LODA,  RO 1ES5, 	- 
17-777,1.77"-TIF.T.T1FIF" 
ERNR,R.: LOOP17 
	LODA, m1 -LrNENr, 	 

"c-, YMEOL TABLE FULL AT LINE 

SIFA :F2FC0 GEENLA BSTA,UN ENDREG 

0745 278C 0E1F12 

0747 2792 9325 
77777777777EUF7u 	 
0349 2397 952: 

0351 2:98 CD1F11 

LODA, R2 LANR-
1.7.0MR,R2. PIACHE-F1 
EFR3 A[:[:LAB 

BCFR,3 ADDLAB 
TUVI TR1 TV :1 	LAFEL F4t rEO - 
STRA,F1 LANR 

0757 22AB 0C1 F78 
Lflt 

3759 2780 D900 

0.7:f1 2785 0704 
f-.3Ee 

LODA,R0 LINENR+1 

BIRR,R1 LINEP1 
LINc.P ssTronTsmsct7 

LODI,R3 4 
IJN-PPBCD -PRINT 	r. 

Oe,]: 	::.:BA 1B7E BCTR,UN GEENLA 

0765 27BC DRO2 
* 	 +1,•:+71,  - - 	4:- TrrM:7+:1+. 	- 	,r 

ADDLAB BIRR,R2 INLANR 
- t• - t- - • 	- - - 

o3e7 2:CO _ _ _ CD1F41 • . INLANR STRA,R1 LANR 

27C6 E401 
STF.tt. PS LAN-F!.*1 
COMI RO 1 	PASS 1? 

0771  0705 
50"flq.., Z 	FULER.R. 	-T:TLf-t-PIEEL IJIEl 
LODI,R3 5 

_ 

n777 27rF Fr1F44 
ttrA7-fttl'ifIttIttl.: 
STRA,R0 FOINT4+1 

0174 3L 
0:75 2:D5 

L.LFL 

8: 
P0 ttBtt5R4 

ADD:. 	R3 

0777 27D9 0C1F70 
:TF. RC PCINT:+1 
LODA,R0 POINTS) 

0779 2:0F 
- - 

CC1FC4 STRA,R0 LAEADR 
, 	. 

0:51 2:E4 5400 s- ADDI 	el 
- 	• 

0383 2:E8 
:LC' LL - 

CC1F70 STRA,R0 POINTS 
• .C.-:.f"1-6----t-H-T-R&- 

0:85 SIEE CEFF4: STRA,R0 *POINT4,R3 	STORE LABEL IN 
[;[41T.,  P3 

LABEL BUFFER 

0:87 2:F: 1805 
LOOP10 

BCTR, UN GEENLA 

0:89 2:F5 0446 FUL.ERR LODI,R0 Ft F 
STP.-Fh-R4.3-B-i4F7 	ER.F4.11, 



0393 2400 2F21BC 
03.94 2103 ';9c45 
0-Z95 2405 E42C 
0390 	2407 9C2AE1 
0397 240A CD1F6F 
07r40 210D 0501 
0399 240F 0D5F2A 
0400 2412 E111 

BSTA, UN CiETLAB 
ecFR.. P GEENCT CEP-4 CONTROL 
COM I PO A 	ALLEEN , NA OF'CODE IS MOGELIJK 
BCFR, Z OPCERR 

GEENCT STRA, R1 CRTL1 
LODI: R1 1 

LOOP19 LODFi, F:0 BLIF8, R1, - 	NIET COMPRESSED OPCODE 
COM I R13 	" 

TWIN ASSEMBLER VER 2.0 
	

PAGE 0008 

LINE ADDR OBJECT E SOURCE 

0401 2414 1A04 
0402 	2416 5977 

 

BCTR,N E:LNK 
BRNP, R1 LOOP19 

OPCODE HAG ALLEEN CHAR OF BLANK BEV 

  

041713 2418 1605 
	

BC TF:. UN cUB40 

0405 241A E420 
0406 241C 9C2RE1 
0407 241F 0504 
0400 	2421 OD5F2R 
Oe m 2424 A440 

0411 2428 20 
0112 2129 CD7F2F4 
0413 242C 597-R 
0111 212E OD1F2A 
0415 2431 D1 
011E 2122 D1  

COM I R 0 A 
	

BLANK IS AFSLUITING OPCODE 
0-PCERR RLS GEN BLANK EN GEEN CHAR. DAN FOU  

-UB40 LODI, R1 4 
1-444F-1-6-064244.14 BUFB: R1: 

SUE: I 	H " 40 
BCFR,.-N 4.1OBL.-4/ 	  
EC RZ 	RO 	BLANK: .JORDT 

NOEL-K---STPA.. 
Ri LOOPISE1 

LODA. P1 EUF8  
RRL. R1 

F:1 
L.ODa-RO__EUF2.+1 

Epi E_i 

0417 242:3 D1 COMPRESS OPCODE EN STORE IN BUF6 

0419 2437 C2 
	

STRZ 	P2 
0120 247'c' 50 
	

RRR. 
0421 24.9 50 
	

PRP, PO 
13122 21:F* 41-37 

	
AND-L-R0 ,H 07" 

0427*. 242C 81 
	

ADDZ 	P1 
0424 242D CC1F2E 	 _•TF:A R C  
0425 2440 4603 
	

AND I. R2 H" 
0126 2.112 52 	 -PRF:. F:2 
0427 2442 52 
	

PRR, F:2 
- - 	44Ca.F2C- - - • 	LOCA„ RO BLIFS-fa. 	- 

2447 DO 
	

F:RL, PO 
047:0 214E' 82-- 	 ADDZ___ R2 
0421 2449 OD1F2D 

	
LODA, F:1 E:± IF 

0122-.44C-F 501 • 
04.--7 244E 9802 
	

BCFR, 	STPLB 
. - 	ADD I, RO 

0435 2452 CC1F2F 
	

S T Ft. B STF:A, PO BUF6+1 

0427 2456 D1 
	

PRL, P1 
04-7:8 '='457 C<1- 	 RRL 
014_:9 2458 D1 
	

RRL, P1 
ci4la 
	

AND I., Ri. 	 .  
0441 2456 CD1F20 

	
STF:A, P1 BUF6+2 

- e442 'D45F 
	

LODI, P 0 
0443 2,40 E758 
	

LOOP61 8OMI,P.2 H'58' 	VERTHAL COMPRESSED OPCODE IN GETAL 
CPCERR 

0445 245 i71F6C54 
	

LODFi, PO ROMDA1, 
- a44Z--2462 	 RCI BUF6 

0447 246E 9r::12 
	

BCFP... 	NTTRY 
LODA, RO RnMDR2, R.7 



TWIN ASSEMBLER VER 2.0 PAGE 0009 

ROMDA5 ACON 
-1-41f:f.J14 	 
ACON 

0477 24B2 24CA 

0479 24B5 280D 

ASMD I R ASSEMBLER D RECT I VES 
c'ERtt-t7---ElYtE 	I NS -T- fiettt"5, 	 

BT1REG 1 BYTE REGISTER INSTR (RRL: R1) 

LINE ADDR OBJECT E SOURCE 

0449 2470 EC1F2F 
04.541 	4614H 
0451 2475 OFEDI716 
e452 2478 441-0 
0453 2,47A EC1F30 
0454 ...A-rD 1604 
0455 247F 8701 
04-)6 
0457 
0458 24:7:i. 0F5D01-. 
0459 2486 Cl 
0460 .c.::4:73e' 
0461 2489 CD1F72 
045.: 
0463 248E 1806 

2.4171U k1Llh2h 
2493 3C2ADA 

0717,5 ,4:747, 
0467 2499 CC1F73: 
045., cf4.:711- 01 
0459 249D 0D54B0 

c .14A0 
0471 24A3 OD24B0 
0472 	M6 CC1F44 
0473 24A9 0F1F3C 

4-- 1-1L. 	 12, 

0475 24AF 1FBF4.3 
4 c 5 

COMA., RO BUF6+1 
R: 	I 	T 

LODA: F:0 ROME:iF13., R.3 
-F53- 

COMA.. RA ELIF6+2 
E. L.:Th:7= 	uP1.7 

NXTTRY ADDI,R3 1 
LOU1-1.7,1 

********************************************************** 
Fr-X.11_1Pu LUDA., 	--POTIDH.L,:.7-Rs 

STRZ 	R1 
14Nr5-17, 
STRA: R1 ADRTYP 

H:t 
BCTR,Z EENBYT 

BSTH,Z FFERR 	FFiSE ERROR 
~E.mt,YT Li...1L)19.:7707.1717D1747= 	  

STRH,R0 OPC:1 
R 
LODH, R0 ROMDFi5-2., R1 

tT.Fr, 	7'17_11-N/4 
LODH, R0 ROMDA5-2: 	+ 
STFA:7-Rtr-PIJ 
LOE:,A., R3 PASS 
t-CTEYF-97R-2-. 	Tt.1 
BCTA,UN *POINT4 

•+7-4-n++:4::-..• • • :'+-7* 	4r4 4. 4,14!-Irr4"-4n4n#, 	4,774,-T.ri, Tr4r4,"-t 4. 4- 1.- 4, 4. t. 4, 4 t. 	t 

	 1: 	-ttYtMED 	I t''..tTE Ft" 	'3,3, 	IN 3 
0481 24BA 2850 

,  

24BE 28EF 
--trr. • 	,J10, 

ACON 	I MMED 	RELAT I EVE ADRESSER I NG 
AC-ON----AESOL fiESIDLUTE 'fltrRESSEF I 	NG tf 	- • 
ACON 	ABSOL 	ABSOLUTE ADRESSER I NG BRANCH 
fle0t4 	ANS- 	tms-Tfe.tte tEs 

0485 24C2 2A1C 	 ACON 	PSH2BT FROG STAT WORD INSTR ( 2 BYTES) ,- A - - - - 	- - - t_ --..c., , - c_ ,... 	 ft ff_tt4 	ZB 	R R. 	5 R. ZeRR Ett- 	Ze E. R I NS TRi.JC TIES 	 
0487 24F:5 2A50 	 ACON 	E.XASXA BXA EN BE.XA INSTRUCT IPS 

- - -  0486 ,4C, ..:.1-1-10 	 ft C. 0 4 	,, .. --.."s 

048; 	 ***********************************************++******** 
--fltrtf.qt r-L,tettiir 	-±trt2FIE_L-- 	-FrStIDIR 	-EttTft., 	F 	 

0491 24CD 0C:i1F73 	 LODA., R1 OF'C:1 

0497: 24D2 0C1F25 
04:4 	24E.3 
0495 24D7 0420 

0497 24DC D1 
uL 	t F 

0499 24E0 CC1F43 

17151711 24E5 CC1F44 
0:;n2 	 47:2 	 
0507: 24E8 E6FF 
0304 	24ED 11-01- 	

— 
LODERB LODH,R0 E:UF3: 

— — — 

LODI, R0 A 

FOUTA RRL., R1 
	 R&-ReMDA6:-R± 	 
STRA., RO POINT4 
LOEYA., 	 - 
STRA., RO PO INT4+1 
AN-D-I-.,-R3 03' 	 
COM., R2 H 
BCTA.,--4:514 



TWIN RSSEMBLER VER 2.0 

 

rricc  0010 

 

  

LINE AD 

0506 24F2 185E 
0507 	24F4 AC1F2s 
0508 24F7 3C2ADA 
0509 	24FA 105;3 
0510 
0511 	24FC 2514 
0512 24FE '=FA"Z 
e512 2500 2586  

	

_IR 	LE 

, 
BCTR,2 LODERB 
LODR, 	our-7: 
BSTA,2 FFERR 
OCT R, UN UDDER 	• 

********************************************************** 

	

--17-31-4E: 	fiG€4+ 
ACON 	EQUINS 
ACON 	ENDINS 

0514 2502 260E 
0515 2504 21-,R5 

 

ACON 
RrON 

 

DATA I N 
RESINS 

 

   

0516 
0517 
0518 
0519 
0520 
0521 
OT '  

2506 

25AA 
-9Fir 
250E 
2510 
2512  

2f-7,C8 
2CER 
2711 
273E: 
276C 
27RO 
s'7C1,-7;  

ACON 	EJEINS 
AC ON IN- 

ACON 	SPCINS 
ACON PRTINS  
ACON 	PCH I NS 
RCON 	TITLIN 
ACON 	LIBRIN 

0524 2514 1C2AF4 	ORGINS BCTH.Z REPRO 
- UN CONTcT 

0526 251A BC

R

TA,    

  
 

R

N 

U

D

E

D

R

R

R 

 

F

O 
0527 251D 
0528 25203C2FDA 	 ESTA,2 DMPOB

-  
J 

0529 	CD1FD7  
050 	1E2AF4 	 ECTA,N REPRO 
0531 	0E1FD8 	A+1  
052 252CCD1F31 	 STRA,R1 COUNT2 

ST R,R2CDA1 
STRA,R1 ADDRES

c 

 

+1 
STRA,R1 STADD 

LODA,RO LABADR 
EJR2 

1E2B1 1  

MULTY LODA, R3 BUF3 
CON_I, Pa AJ1..V 
BCTR,Z BRSTR1 
TRA,Re ROINT.4_ 

LODA,R0 LABADR+1 
_STPA.,__PLI-P-CLINT14±1 

 C 

1D2RF4 

0.5.7-‹ 252F  CE1F32 
0534 2532 CD1F39 

-CZ1F R 
0576 2538 CD1F34 
0537 2532-CEd-F-35  
0578 257 E 0C1FC4 

251-1  
0540 2543 OF1F25 

05-t.. 2548 1815 
-0543 254A C1-14.3  
0544 254D 0C1FC5 
0545  25,W-CC1F44- 

2558 OF7F38 
f-FFF47  

255E FB78 
-JZaZ-11-2.-5i=si-lF2F=4C 
0552 

. .ECaulliS ECIA, 	_REPFI'L 
0554 2566 3E3345 	 BSTA, UN CONTST 
_1:11:5,;La   	_ 	 N_ UEPPO. 
0556 256C 1D2RF4 	 BCT A, P REPRO 
0557 	2517,E.  	 LODR,.. R1_ AEUF 
0558 2572 0E1FD8 	 LODA, F2 ABL/F+1 

T,=7.7:5 1-1-11 iz7q  	_ 	. _ . _ 	STRR, 	,ADDRES 
051:71 2578 CE1F3A 	 STRH,R2 ADDRES+1 

0548 
054::=1 
0550 

0546 2553 3F-_:::061 
0547  255,c, _PTO'?  

ERSTR1_ 	IA, UN- ST AR_ 	  
*************************************+***************** 

ESTA, UN 
LODI, P7' 

LOOF62 LODA, RO 

BDRR, R3 

PT4PL2 
o 
ADDRES-1, P3 

P 
 

*PI-111174 	 
LOOP62 



TWIN ASSEMBLER VER 2.0 PAGE 0011 

LINE ADDR OBJECT E SOURCE 

0561  2578 0500 
0562 257D 0U1F1:47  
0563 2580 1C2AD1 
0564 2583 1F2543 
0565 

e4.-61n 
0567 2589 181F 
01Dt.8 
0569 258E 9025AA 
054.1-J 
0571 2594 1907 
• 2tczit. 1H1!-..1 
0573 2598 0C1FD7 
U-1(4 c.:-.Jzit. JAWO 
0575 259D 0441 

ra]..h( 
• ' 2502 0C1F.33 
U-/, cL-11-1-1 Uo1-11-1 
0579 25A7 CC1F33 
0-'00 	1F2B4C 	 
0581 
- c,JHLJ L4-1,) 
0583 25AF 1B6E 
0-.04 
0585 25B1 0C1F3C 

0587 25B6 E402 
• e...lbo 9810 	 
0589 25BA 0711: 

0591 25BF :.T.F2E2:9 

•-'-' 

LODI,R1 0 
1DIFH;R173 LAbADH 
BCTR, Z LERRO 
BCTA,UN NULTY 

***************************+****************+******* 
IIT=. si-R-e=-Em 

BCTR,Z BRSTAR 
ESTR, UN -DIU 
BCFA,Z BRSTAR 

H, UN CONT'=. 
BCTR,F AERR22 

UERIT.z.e. 
LODA,R0 ABUF 
	BCFR,N--BRSTAR 

AERR22 LODI,R0 A'A' 
SMA,Rn- BilF7+ 
LODA, RO NRERR 
-BTF.P.-.;R17.1 ERPr_.-1-  

ERPL1 STRA,R0 NRERR 
EIRSTRR 	 STFIR 	 
*4- -+ + 	**:+ + + +:***** + 	:+• + * *** + **** 	+ 	+ + +:*** 

—VERP22 	 
BCTR,UN STERR2 

4:**4t**474-4TWWTTTVVTT':if***TTMT4TT-41******T71-f4fW*—**!,FTTIT:+-*** 
ENDPAS LODA,R0 PASS 

--ANDT-,F0 W3F 	 
COMI,Rn 2 
	 SCFP.T.- 71—  EINDE 

LOD I R3 28 
. 	"714 ---t-CtErFt 	F.3;-- 

BSTA, UN WRCHAR "TOTAL ASSEMBLY ERRORS = " 
-EtRNR.,  R25 	t-.00F74 	 

25CE 3F31A1 

0611 25F2 1B5D BCTR,UN BRPRPS 

0597 25174 
05:3-4 	 

251:9 -3.F2:14B 

OFic:P;I 

BSTA,UN PRBCD 
Etta-Tfi-.T UN 	PRRF&S- 

**41,******4-1,*****44.****** -14-****** + +4,***********4-********** 

0595 

0597 

0601 25D6 981C 	 BCFR,Z c.YMUSE 
	----esTftt 

01:717 25DB 0C1FD7 	 LODA,R0 ABUF - - ,  LODR,R2 	ccur 	 
0605 25E1 CC1F4 _  

0607 25E7 07FF 
ne-.-fc 	 
17160; 25EC :.F2FDA 

STRFI, RO STADE) 
R2 	S-TIAE. 	 

LODI,R3 H/FF/ 
STRt-t,R2 FLAa: 
BSTA,UN DMPOBJ 

17-150 LODI,R1 0 
t=0DR,-R0 NRERR 
BSTA,UN BINBCD 

C+F 
SYMUSE LODI,R3 16 

F15 	R MESE, R-3-s- 
BSTA,UN WRCHAR "SYMBOLS USED 
DR1'4R, 	-R-3 -ECH-DPF 	 

0- 612: 25F4 0710 
	6-61---4€2-0 	• 

*SI 0615 25F-Si F2E-2.5 
50?0 	 

.I• 1..1. 1.•I 	.11,1t.t•11.11f110411-11tililiiii 	 



0617 25FE 0D1F41 
0,S10 	0C1r42 
0619 2604 3F314B 
• 2r:n7 0704 
0621 2509 2:F31A1 
0r22 2r0C 101 

LODA.: R1 LFiNR 
LOD-Fb 	RO L l'iR +1 
BSTFi, UN BINE:CD 
LCIE:-I,47!2: 
ESTFi, UN F'RECD 
BCTR.. UN g:RPRP'S 

TWIN ASSEMBLER VER 2. 0 
	

PAGE 0012 

LINE ADDR OBJECT E SOURCE 

91523 	 :.F.:+,:i.:******:****: A.:** ***** * 	 ***:* 	 * *:* 	* * *:+:*** 

0621 260E 1C2AFO 	DR-TR I N ECTA.- 2 AER.P.1  
0625 2511 7:F2FC0 	 E:STA, UN ENDREG 
0r2g. 2611 S'4.1-iF0 	 BCFA.Z RERR1  
0627 2617 CF1FD9 
1162 251R 7F-407F 
0629 251D ]F3484 
04770 2E20 1A17 
0531 2622 1[:•265D 
867 21;25 ON-Fpg  

STRFL R3 NEGCON 
ESTR. UN I NCCNT 
E:STA, UN STRING 
ECTR. N LAP1  
BCTA, P LFiE:2 
LODA. STRLEN 

067'7: 2528 6500 	L 00F'5 7: I OR I R1 0.1 

	

-441-- 4 2F2R 122E  	CO.tr 
057-5 252C 0E)7FE2 	 LOE:. A RO E:U F9-1, R1 
06-3E 26-2F CD7FC•i= 	 ETRA.- R0 BYTE1-1.. Ri 
0677 	F974 	 BC.F:R.: R1 LOOF'53 
• 2534 OD1FDE 	 LODA. R1 STRLEN  
0579 2577 1B21 	 BCTR.: UN CONT IN 
111E40 

 

* 	•4•':*; 	 * .+- 	 :4:* 	:4-. ;+: 	:4, :4, '4.; 	:4,  :4, 	*  

 

	

0541 25-,:*.9 0F1FE:,9 	LAE:1 	LOE:.A.: R3 NEOCON 
0e42 2E3C.' CF1F75  

	

05.47 253F .3F. 345 	 E:STA.: UN CONT':-.T 

	

051.1 2642 1-E2E15 	- 	- BC-TR-4- 	UERRI---. 

	

0545 2545 1E:2FiF0 	 BCTA.: P FiERR1 
CLE46- 	0D1Frd="7 	 LOCLA..---Ri- EUF  
0547 254B 1805 	 E:CTR.: 2 LAB3 
• 254D  E5F7F 	 CI:JUL-F.1 1-C_FF / 

	

0649 254F 9C2579 	 BCFA.: Z LAE:4 
• 25'.2 -0E1F.D8 	 LCiDa_F-2 AB0F÷1 

	

171551 2555 CE1FC7 	 'STRA., R2 BYTE1 

	

255A 1F2E:49 	CONT IN EiCTFi.: UN C:ONL. IN 
0E:54 

 

:4: :4:  * :+: :4: :4: :+: 	 *I**, :4: :4: :4: 	:+: 

 

0655 255D E401 	LFtB2 	COM, F:0 1 
LRE.:5— 

C1557 2551 0E:,1FTE: 	 LOC:,Fi, R1 STRLEN 
- -BCTR, 

0659 2557 1B1E: 	 BCTR.: UN RER4 

OCE:0 

 

:4: ;4: :+: -4;  **: *: 	:f: :+; 	 4.* 	 *.„424: **.±:_:±i*:*:  td::+:*:+;,*:+..+...}..+::+:14,  

 

0661 2559 0510 	LABS 	LOC.I.: R1 15 
	  044E 	NER16-- 	 FCN' 
0653 255C:,  CC1F27 	STE:F.3 STRA, RO ELF:3+2 

BSTA, UN I NCERR- 
0665 2577: CE:,1FE:.B 	 STRA, F:1 STRLEN 
0E56 "2":":7_6: 1F.2E,2a 	 BCTFL UN_ LOOP63 
rit:;67 ********************************************************** 

055:.7:1  .:7•579 0501 _ 	LAB4 	 F'l 1 
0ff:::159 267B 2.71 	 EORZ 
7/5.7.0..2EZe CC1F 	 STRA.: RO BUF9 
0671 257F 1E:6FI 	 E:CTR.: UN NER1.5 
057Z 	 *?1.:**-1. +.4 17:.:4-1---1- 



TWIN ASSEMBLER VER 2.0 	 PAGE 0013 

LINE ADDR. OBJECT E SOURCE 

0673 2581 0441 
0674 266-2. 1E68 
0675 

AER4 	LODI., F:0 FI 
BUTP., ON STBFT 

******************************4.4.******4.ff*****+++-********* 

0676 26.65 1C2.HF4 
0677 2588 3F3345 
0678 	lEeIi 
0679 268E 1D2AF4 
0680 
0681 2694 1A2D 
0682 2696 	0FiF7[7

—'

ofc.R-z. 21z,e;,;i E70-7 
Ono4 
0685 269E OD1FD7 
Onbt, e2r4-11 0E1h1.):=: 
0687 26A4 8E1F32 

BCTA,P AERRO 
LUDA,he.1 HBUF 	 
BCTR,N NERO 
LIJUH,R_Y. 
COMI,P3 3 
BSTF1=- rTIFOBJ— 
LODA,R1 ABUF 
t0DFI, -F2- RBUF+1 
ADDA,R2 COUNT2+1 
PPSL 	TT-7-013' 

RESINS BCTA,Z REPRO 
ESTA,UN CONTST 

-1.3E.FZft:13— 

06 	26A9 8D1F31 
mf-f-144 
0691 26FIE CD1F2:1 
0592 	 
0693 26B4 CD1F-34 

0695 26BA 0C1FDE 

0697 26C0 1F2B4C 
OtnJo 
Of:Ic.; 26CZ 0500 

0701 
---Errtt'L 

c,6flA 9808 
0704 

	

	
 

26CC 0E1F7.4-
0705 261:F "r7F2E06 _ 

t 

0707 2.6D4 

0709 26DA DsoR 
C7 	: 	- 
0711 26DF D900 

ADC)Fi, R1 COUNT2 
CF`St 	IT" 0,7-- 
STRA, R1 COUNT2 
▪ R.2.-COUNT.:+1 
STRA,R1 STADD 

HR., R2 STFiDD -1--
L ODA, RO I NC) I R 

"Ii:TERR 
BCTFI., UN STAR 

"rnfif! 	-F-:41-•fT:3:4-4-+-+'*.**r7+ +TT+ •fr! 	 f. 	TT-471, t t 

•MONIMMEMINME•Mad 

NERO 	LODI., P.1 0 
En-TA.. -UN- r4EPI.17, 

***********************+***+****************************** 

2. 
BC:FR., Z NXTPHG 
	T 	RI 	LI N-R-FtC1- 

LOOP64 BSTFI, UN LF 
ET-DRRT-Rt--L-frCTF-6-4--

N::-::TPAG BSTA., UN NEWPACi 

E: I F:R., PO OCARLN 
LOE: Ft.. F.1 LI 	,tE 4F. 
BIRR,R1 LABS 

e 

071. 26E4 CC1F38 

0715 
lt_,LHEL 

0717 26ED 0502 _  
718  - .701    

0719 26F1 1C2B49 _  

0721 26F7 1E2B19 

0721: 26FD 0D1FD7 
L7II 	 

0725 270] 0E1FD8 
... 

0727 2709 CE1F08 

GCARLN STRA,R0 LINENR+1 

**************::+::+:**********:**:+ + +.*****:* + +.******:-+-***:+:*.:+ + 

LOC)I.: R1 2 
1 

BCTA,Z CONLIN 

BCTFi, N UERR2 

LODA.: P.1 ABUF 
~CTfTN 	  
LODA, ABUF+1 

STRA,P.2 BYTE2 
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OE. 	.T E 	_ReE 

07'x) 
0730 
0721 

270E 

217-11 

ir2D49 
:+: :+: 

SPC: I NS 

EICT11, UN CONL I N 
:+: 	:+: :+: 	:+: :+: :+: :+: :+::+: :+: :+::+ + + +: :+: :+: :+: :+: :+ + + +: 	:+: :+: 	:+. * +: ** :+:. :+: ;+..+ + + 

BC TA, Z 
0732 2714 E702 COM I R2: 2 
0733 271.6 C2D1 C Z 	STAR 
07-34 2719 3F3345 E:ST A, UN CONT ST 

FRO 
0725 271F 1D2FIF4 BC TA, P 	FERRO 
0737 2722 0D1FD7 LODFI. R1 ABUF 
0738 2725 9C2F.C7z BCFA, Z 	NERO 
0729 2728 0 	F LODA„ R1 FiBUF +1 
0740 272E: BCTR,Z 	BR I NLN 
0711 272D EC' 1F7.-1 U.? Mk. R1 L NF' A G 
0742 27-WI 9E 25CF BCFA, N 	LOOP64 
0742 2:733 -7:F2E05 LOOP65 E'ST A. UN LF 
0744 2736 F97E: EDRF.!, R1 LOOF'65 
0745 2738 1 F25D7 TA,I NCLNR -.LIN 
01 	* 
0747 273B- 1C2AF1 
0748 273E E702 COM I R3 2 

2740 9C264C E' CFA, 	AR 
0750 2742 2F2FC0 BSTA.. UN ENDRECi 
0751 2745 0F7F7E 
0752 2749 E4OF COM I 	RO H ." OF -" 	-0- 
0753 274E: 9C2444;4.- E•CF 
0754 274E 0F3F76 L ODA.. F.'n BUF5, 	+ 
0755 2751 E4CE CE 	-N- 
0751:. 2753 1810 B0 T R 	C:L SF' S 

-E 4.17:c COM I R.C.3 H'[-6 	-F - 
0758 2757 9C2FiF4 BCFA, 	AERRO 

LODR... RID __FlaSS 	- 
0750 275D 5480 I OF' I 	R0 	H '80 ." 
0761 _ 1_430P55 .STRFL, 
0762 2752 1F2B40 ECTA, UN STAR 
0767 :+: 	;+: :+: :+: :+: :+: :+: :+. 	:+:* 	 :+: 
0754 2755 0C1F3C CLSPAS L ODA.. RO PASS 

--14; 2768 44-;-''F AND I,. RO 	7.E 
0761::: 275A 1672: Ex:TR, UN LOOP5.5 
0767  ********************************.I.L±44441±,±A2f4A-4,+-444,1a..— 
0768 2750 1C2AF4 F'CH I NS BC:TA, 	AERRO 
47i 	9 COM I, R.3 2: 
0770 2771 9C2E:40 BCFA, Z 	STAR 

3F2FCg ES TA, UN 'ENDREG 
0772 2777 0F7F7B LODH,R0 BUF5.. R2 

CON', RO H CF:" . 
0774 2770: 9C2FIF4 BCFA 	FIERR 

2782 E4CE 
LODA, RO BUF5, 

0776 H CE 	-N- 
--LIZ Z. _ B0TR, 2 	CL4F'FiS 

077::: 2786 E41:17. COM I 	RO H/1.7:17/ 	-F- 
BCFR, 2 _ 	 _ 

0780 2788 3F2FDA 
	

BS T A, UN DNRnBj 
07A1  _27SE 0C1F3C. 	.__. _LOD A.. RO FAC _ 
0782 2791 6:440 
	

IDRI, R0 H/412y 
_ezaa_zzaa 	_ LOOP57 STRA, RO PASS. 

0784 2791. 1F284C 	 BCTA, UN STAR 
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0786 2( 
0787 279C 44BF 

0785 ********************************************************** 
RO 

FiND RO H 

0797 2782 1808 
M/-4U 	Uh-q-4-1 
0799 2787 5A76 

BCTR,Z KLT I TL 
F.H.:Riff EIJI-I:Tr:2T. - 

ERNE:: R2 LOOP68 
Luupin•-4 	 ETJ E[1 

LINE FiDDR OBJECT E SOURCE 

i-27L:4E 187:S 	 B C.: TR! UN L 	( 
0789  
0790 27A0 -E71.12 
0791 27A2 91-21:.:D7 

%.20- -1 
0793 27A7 7F2Fr0 
0794 27HA 9810 
0795 27AC 0F1F75 

********************************************************** 

7rTETTIT LUNT: R3 2 
BCFA, Z INCLNR 
LUUTTR*2 
BSTA.. UN ENDREG 
eurR.. 2 KLT I L 
LODA: F:2: CHARNR 

UcL71c, 	 u u 	 "Ffrt 

***************************************+**+*************** 

U6H2 
0803 

cZebt, 	H44-51 
27BE CE5F45 

tLIII— 
LOOP70 

Lr_11_5T, 
STRH,R0 BUF1: 	— 

0-,04 
0805 

2f-1 
27r3 

-.Af- b 
1F2789 

BRNP: 
ECT A. UN LOOP69 

Rkl,fin 
0807 27C6 0500 

747474,*44.1,-4774-4:47-44*TT44-YT4,T4],p.*-:M7FTTT.1,474:7T7T**1-44:**4:**4:**4 
LIBRIN LODI,R1 0 

0809 2708 3F2FDA BSTA,UN DMPOBJ 
0012. 
0811 

,r-E 
27D1 447..]:F 

-----rmrpa 
AND I .. RO H 

0813 27D6 E402 
7..:171-PRISS 

CONS.. Ria 	2 

0815 
2fuo 
27DA 3.F3088 

-EIRC.T7L-F` 
BSTA, UN INCLIN 

, , 
0817 

. 
27E0 1E:13 

ESTArtiN F Ft IN 
BCTR,UN NXTCAR 

Lolo 
08'4 27E2 7F2E00 BRC:RLF ESTA, UN CRLF 

J 
0821 
06~ - 

27E8 EF1FC7 LOOP?' COMA: R3 CHACNT 

0827 
,7EE 1308 
27ED 0FZ.F7A 

F 
LODH, R0 	 + 

0825 
J 

27F3 1B73 _ 

ESTA.. L N WF.CHAR 
BCTR.. UN LOOP71 

0827 
J,_, 

27F8 
L.F2EtF 
1F230D 

• .-LEEFI:'!`.‘i•t-- Tft, 
BCTA.. UN BL.KBF3 

0829 27FB 7D28,05 ViBT. BSTFi., P 	RERR _ _ 

0871 2800 1806 BC TR: Z 	CO NL.N1 

0837 2805 CO1FC7 STRA,R0 BYTE1 

0835 280A 1F2B49 
::etihr.fl -LODI, R1 1 

BC:TFi.. UN 	CONL IN 

0837 280D _ BD2B05 BT1.RECi BSFA., P 	F:ERF: 

08.2:5 
CC 	C 

2812 
2C14 

— _ 
182B 
3-3:7- 

BCTR, Z 	NEF:R11 
.. UN—I. 



R ER04 
(-10-LIF 	 
RER04 

LODA, R2 
I F4R I„ 
BCFR, Z 
LODR, RI 
BCFR, 

NOP? 

CONI, RO H 40 / 
BR SER. 	SE-R-R1 

COMI, PO H 	/ 
8CTR,  " 

14ERR11 LODI., R1 1 
---L-0•DR,-Rc.:A_ 

4-A4R, -R4i74 +RE-4_4F+I 	- 
COM I, RO 
ECTR, P PERI-34 
ADDZ 	R2 

TCSTCT 	DCFR, 	2 '_-_:1-01,71 
LODI, RO H/60/ 

TWIN 	FL:SEMLER VER. 2. 0 

 

rAcc 001C 

 

  

0842 281A 0E1F73 
OR43 201D :74RR 
0844 281F 9829 
0045 .;=cPj_ 0D11-D7 
0846 9824 

-44=1:4-":14 erl.FE'D 0047 
0848 2829 E403 
0849 2820 1D201R 
0850 282E 82 

- 202f L7.1002 on51 
0852 0460. 
n057 CC1FC7 
0854 E440 
0855 102B21 
0856 283B E4C0 
0857 2:;12:D 

283F 0501 
*241 

0860 2844 9C282.F 
gyz,c1  2947 1F2E43 
0862 

2c4f1 "F2B05  
0864 284D 02 

FIRIcA 

BCFH,Z 14ERR1 
• ECTH. UN[ONLIN  

***********4++.*********************+********+************* 

LODZ 	R2 
• -ECTR...-1.24 T.Fc.;_TEa_— 

********************************************************** 

RER04 	UN  -•RERR 

ED2eoz 	a MNED ESFA.-R _ RERR 
0868 285-7  E701 
0f41-9 	1C2?BEI 
0870 2858 7.F307F 

e872 285E 0E1F73 
0077:  2861 	6400 
0874 2867--. 9C2804 
0975 	OD1FDW • 
0876 2869 9028C4 
	 Jzic,a,Ezkz.k__ 

08 e'8 286F E40 
0879  171 1D2SC4 
0880 2874 32 
0881  
0882 2878 E49B  

C:011 I R3 1 
Z CONTI-2 

BSTA., UN INC:C1.-41- 
- 	 - 	- 	• 

LODFi: R2 OFC:1 
I ORI,.R0 -0 	 • • • 
BCFH,Z RERRE 

- LODR,R1 
BCFH,Z FERRIS 
LODR-R0 FiBUE+1 
c 011 I „ F.: 	7 
El: TR-R. . REF.R.6 _ • 
ADDZ 	R2 
STRR,RO__BY_TEl_ 
C: 	PO H/9B/ 

ZEIF-7: 29;7P 	 _ ECTR-2 ERREL._. 
0884 287D E4BB 	 COMI,P0 H/BB/ 
	 '1-727F '1305L 	. 	. ECFR,Z.. ERSUER 

0886 2881 047:B 	 LODI,R0 H/38/ 
02P7 2.8ff-v7:  _IF28DF 	• 	.BCTAJUN SERER 
0888 	 ***********+++:****41,41,*****+tf************++************** 

__Jaz2:4_2324-3.FZ24a...  _ERSUBR. BSTa, UN_CONTST 
0890 2889 1987 	 BCTR,P *ADAER2 
08a1  
0892 298E 0C1F72 	 LODA,R0 ADRTYR 
0893_2891—E405 	 COMd,R0_5 
0894 	11-28E4 

0896 2898 102A3E 

BCTP, Z CALBT2 
COM', RO__H::.0Fr'__ 
BCTA, LAB7 



TWIN H:1,1)-EITPLEk 	yER 2. u 1-HUE UUlf 

LINE HDDR IJEJEUT E l7dJUkUE 

08:71 e 
0898 

cLE1:71 E: 
289E 

LID1I-D( 
1804 

LUDH,H1 NEUF 
ECTR,27 	LODBF2 

08!:-49 
0900 

2:5H0 
28192 989E 

COMI,Pa 
6CFR,2 	*ADAER2 

0901 
0902 

28A4 
28A7 

0E1FD8 
CE1FCE 

LOD6F2 LODA,R2 ABLIF+1 
STRA,R2 BYTE2 

0903 
0904 

Z8-IA 
28AD 

ULiFbE 
9C2B3D 

LObri;711-7Nr17 
BCFA,2 	WERR2 

0:74e15 
0906 

2660 
28B3 

0F1F75 
0F3F7A 

LHHENR 
LODA,R0 BUF5-1,R3,+ 

0907 
0908 28B8 E420 

BCTR,Z 	CONTL2 
COMI,R0 1=1 

0910 2S6D 0502 CONTL2 
E.CFR,-471 	_77ERRc: 
LODI,R1 2 

U17,111 
0912 

61-1H,UN CUNLTN 
**+++:***************************************************** 

HUUN 	HEkkc.: 
**********************************************+*********** 

0916 281:7 0452 
h.t.h.R7:7" 17,  I 1.::F1.• 	t 

LOD I , RO A R 
0-1c 
0918 

STRE., 	ELF 
EISTR, LIN 	I NCERR 

091L? 
0920 + 

EU I I-Ulm- -ER,..7..usR- 
-I,  +444.-4: 	4 + 	 + + 	4-: 	+ + +:4: 	4,4..4, 	,I, 	4:4,4:4.4 +4-- -+.:4,4,4,4,4:4: 

0922 28D4 CC1F28 STRA,RO EUF7+7: 

0924 28DA 1F2886 
-ES TR -17iN INCERR 
BOTA,UN BRcJJER 

0926 28DD 0416 
4:4:+4T4,**44:474:4:4:*******-:MF-F+7+Y.T4 -4i4:*4W77-+*47+:4,*4-4-474+--F477+74777+77-Mr-- 
BRREL 	LODI,R0 1-1s12/ 

0928 28E2 
LCIPC; 
166E 

3EPEP -R-tat -EY TS-r- 
ECTR, UN SER5 

1-7;17171 28E4 3F36F7 CALET2 
- • - 	 4- 4- 	4- f• 	4- 4- • . • 4- 4- 	4- 

ESTA,UN CALADR 

28E9 CE1FC8 
E:CFPZ -*RDRER-2- 
STRA,R2 BYTE2 

n97:4 _ _ 
_-_,.._ 
0976 

,,...7t_ 
21IF2 

.., 	...I..., 
E701 

III ;Sett---Elf:T-fr.F 	RERF. 
COMI,R3 1 

- 	_ r- 	 __ u_._:,7 
09 .8 

2J_,F4 
28F7 

11...„7,k-7,  
3F7z07F 

Ca., 	.1.. 	_ _.:- GT 
ESTA,UN INCONT 

0940 28FD 0EiF77 
AEISTRT-dN CONT:T 
LODA,R2 FIFC1 

0741 
0942 

2;179a 
2902 

6400 
9C29D8 

OR1TR: 
BCFR2 	RERR4 

0944 2908 
,1 

9C29D8 
LODA,R1 1916tIF 
BCFA,2 	RERR4 

0946 290E E40 
tfrEnt1;.!f9 HEUF+1 
COMI,R0 

0-St47 
0948 

tiD231D8 
29.1 	82 

6f.TR-P- 	RERR4 
ADDZ 	R2 

0950 
-714 
2917 

C1:1Ff..7 
E49F 

:T ,A, R 	-RYTE 
COM I , RO H '9F ' 

0952 291r: E4BF 
--EIE:TR, 	SERRO 
COMI,R0 
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LINE ADDR OBJECT E SOURCE 

0957 291E 9f:',25 
097.4 	2920 247-
0955 2922 1F29F3 
0256 
0957 2925 3F3345 
0050*:20 1D2AE9 
0959 292B 1E2B1D 
rv7'F.0 292E 06-.14 
0961 2971 1E2AE8 
fic;r2 	213'34 04:14-72 
0co67 2977 E407 
09r1 	J:C29FW1/2: 
0965 2a <:C:  0460 
r191-71;: 	'101F 31 
0967 2941 4562 

2Q-111 El 
09t,...71  2944 9C2B77 
174Q-7174 2917 eD1FU7 
0971 294A 459F 
a972 294C-0E1FD8 
2977 251 4F 0C1FDE 
2974 2952 1802 
297F,  2954 6580 
097E- 	DIFCE 	
0477 '1)959 CE1FC9 
097k7: 295C ZglF7:5  

BCFR,2 CALB23 
LODI,R0 I 	i '3 
BCTA, UN SERR6 

4.4.04+4**4.***4-******************************+*************** 
CALB23 BSTA,UN CONT ST 

BCTA,N UERR3 
LOD4,R1 ABUF  
BCTA,N AERR3 
LODA-,P0  POPTYP- 
COM RC:i 7 
-8172TR. 2 SETIND 
LODI,R0 H/60' 
ANDA.Rg—COUNT2 
ANDI,R1 H/60' 
COM2 R1 
BCFA,2 PERR3 
LCt. ,i-4FrAJF------ 
ANDI, R1 1-1/9F ." 
LOC'  at R2___41:ZUFA-1. 
LOD A ., PO I ND I R

77'' Bi 	BT2STR  
I °RI.. R1 H/80/ 

STRA,R2 BYTE 
LIDDR-Ra CHARNP 	 

(1q79 295F OFF 7A 
ria' P 29 	1C29EF  
071;P81 2955 1=F1F75 

0983 296A 1C29BF 
09E4 296D E420  
0985 296F 9C29CE 

RO BUF5-1.. 	+ 
ECTA. 2 L.OL:44>Z' 	 
.TRA, R3 CHARNR 

/ 
L0 N 

Pa a-",. 
BCFA,2 IERR 

09  
'975 90'29CE 	 BCFA,2 IERR 

L0DR.-R1 REUF 

 

   

'3989 257B 9C91-.E 
oqqn 	cirlED8 
0991 2981 E407. 

0v;197 	nElFC7 
_4133 .4%7.9c*1 	 

4-1qq6  D(11  'F GC1FC7 
09c1 7 2991 CC1Fr7 
0998 2994 	 0F1E75 
17iqc:; ,̀q;7 171D1FT:s 

10131 299D 181B 
100 299E E.4'Da- 
1003 29A1 1;2:17 
_1004 	E42C 
1005 2.:;A5 

0E- 
1027 29RA E42B 
1 171 1-71:::  =-4.1a.C: 9_2=14_- 

BI FA, 2 I ERR 
LODE, 	_riBLIF+J_ 
COMI, RO 
ECTR, R___.._. IEFF 
LODA,R2 BYTE1 
ANDL.R2 W07? 
BCFA,2 5ERR3 
IORA,R0 EYTE1 
'-TRH, R0 BYTE' 
LODA„.R.3_CHARNP 
LC IDA, 	BYTE` 
LUCIA. RO. BUF5-1,R3.„.. 
BCTR,2 SE T60 

BCTR,2 SETE.0 

BCFR,2 IERR 
LODA,RO_BUF5-1,F7. 
COMI,R0 
BCFR,72__COMMIN 



1051 2Aaz: BC2805 	ZERINS 
E(.31 

2A0D 1C2F;0R 
_ _  

BSFA, E RERR 
COM 	I --R2- 
BCTR,  E CONLN1 

11-fr1.4 2h10 L 
1055 2A17: 

1057 2A19 1F2817 

1059 2A1C BC2B1i5 
1CISCi ,

_ 	_ 
H 	_ 

1051 2A21 1D2.8BD 

BS TA, 	ENDF.E.13 
	 'REF! 	 

BCTFi., LIN LO0P72 
 	. 	  

FSW2BT BSFA.. 2 RERR 
	-Cettl,F3 	1 

BCTA,P CONTL2 
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LINE ADDR OBJECT E SOURCE 

1009 29AE 6520 SET2E1 IORI, R1 H/20/ 
11410*e.71 .0 1B0H -BUTR.,  LIN-  L.,  117.E.d: 
1011 29B2 E42[ COMM I N COM I: P.0 A - 
1012 29B4 9810 BCFR --TP.r':— 
1013 2986 6540 SET40 IORI, R1 	1-1/40/ 
1014 2988 3e.02-- 
1015 29BA 6560 5E1-50 IORI.. R1 W60' 
1016 CE51Fc6 STS.:B2 
1017 298F 0F3F7A LODNX3 LODA, R0 BUF5-1.. 	+ 
11J1..'7: 18U5 if 	2- 	1'40731E: I 
1019 2904 E420 COM I 	Rci A: 

BCFR, 	,_aLHM.  
1021 2,1)0; 1:7150 NCIO3BT LODI.. R1 	2: 

,_-_ ,111:b e_b41-4- -F1.1_74 rCONL I N 
1023 **********+******4++************4+********+ *****+++:****** 

044'.74- ILEI*: LIJC'I, RO 	A' 	 • 

if 29D1 CC1F27 STRA.. PO BLIF3+2 
-ES TFL Uri -  I NCEPR- 

1027 29[:5 1867 E: C T R.. UN LODNX2: 
:+: * 	:+: 	:-FT* :f 	:+:*** ff,-TT*; 	*4; WT+; :+: 474: 	4`.' 	*** * • • 	*TT:* 4-7*-47f+75r474. 

1012ci 29D8 CE1FC7 RERR4 STRA, R2 BYTE1 
-.L.:71L,Er 0452-  LCIrT, RO. 	R/R"- 

102:1 29DD CC1F25 ST RA: RA BUF3+1 
1 STR7UN-IMCEPP 

1033 29E2: 1F2925 BOTA,UN CALE:23 

1035 29E5 0453 SE F: R7 LODI 	RO A -" 
11-1 17.WA,P0 BUF-1:4-7: 
1027 2c.-1:EE: BSTA, UN 	I l',ICERR 

••••••11.1 BCTRJUN CHLE.2:!: 
1 I-.  ri 	c:1  *****************************************+**************** 
1u4lo 2 Fi -041F ERF:13-  *IF"- LOD-I-  it r i=t 
1041 ''.;'9F 7  CC1FC7 SERRE RO BYTE:_ 
1042 23Ft,  ibISE ETCTR... UN `_CESS.7 
1043 * +: 	:+: :+: * 	+ .+ 	+: :+: :+: :+: :+: :+ 	+: :+: 	:+: :+: :+: :+. 	:+: :+: 	.+ :+::+: 	:+: :+: :+: 	:+: .+: 	:+: :+: 	:+: :+: 	:+: 	:+: :+: * 

—11. 	•• ,,Lz, 	-f.:40:71-ft7E 	 Lf:trorfq 	I NDI 
1045 29F- E; 1802 	 BCTF!, 2 STBYT2 
1c 	4b L:FL  
1047 29FF CD1FC8 STBYT2 STRA, R1 E:YTE2 

B C T Si: UN 

 

1049 2A05 1F29E.F 

 

1063 2A27 CE1FC7 
10 	f L - 2 -  .1. 

 

STRA, R2 BYTE' 
BOTH..--eN E1R:U 	, 
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LINE ADDR 	OBJECT E SOURCE 

1065 
. 	. 

:+: :+: :+: :+: 	+ + +: :+: 	:+::+..+ 
- 

+ 14- * :+ + + * * 

. 4:- 	. 	. 4:- . 

1067 2A30 E701 coil 	R3 1 
21132 1C2CDD 10&C DCTit, Z 	CONTL2 

1069 2A35 0C1F7-,z LODA, RO OPC1 
STRA, RO CYTE1 

1071 2A3B 3F2886 BSTA, UN BRSUBR 
1072 2R3E -0E1FUC LR167 LODA, R2 RBUF41 
1073 2A41 OD1FD7 LODA, R1 ABUF 
1074 2A41 2E3711 BSTA, UN RELMRX 
1075 2A47 9C2AEC BCFA, Z 	AERR2 
107g 2141i4 STR44. R2 E"T'TE2 
1077 2A4D 1F28B0 BCTA, UN LOOP77. 

+ 	44- 	+- +4-k + *:+ 

1079 2A50 Bfl2605 BXASXA BSFA, Z 	RERR 
E701 Gr_44i. R2 1 

1 	1_ 2A55 11- 1 BCTA, Z 	NOG7BT 
10'-:2 21452 0C1R73 LOCH. -R.0  
11718 2A5B CC1FC7 STRA, RO BYTE! 
10C4 2A5E 0C1F6F LOUR. RO CR-RA 
1085 2A61 1803 BCTR, Z 	LABS 
	2AE3 7F-7'07F 	 E"..,-EJ:44,.-1_111 	I NCCNT  
1087 2A66 31=3345 
loc.9 2A6cI 1DAES 
1089 2A6C 1E2B1D 
1090 2A6F 0D1FD7 
1091 2A72 1E2AE8 
10922- 2R75 sZ.-(E.IFDIF2  
109 2A78 0C1FDE  

	

LABS 	BSTA, UN CONTST 
E'rTA, 	HERR: 
BCTA, N UERR3 
LODA,  R1_ fiELF 
BCTA, N AERR3 
• 1.-0DR. R2 ABLIF1 

LODA, RO INDIR 
	— 	• ••BCTR,....Z__ STEIVT 	- • - 

11R.:. 	F 0E3F74;1__ 
1103 2A92 1820 
1101 	2R94,--CF1F7-5 
1105 2A97 E420 

„1819 
1107 2A9B E42C 

_ 
1109 2AA0 3F3345 
1110  _244,3 9C29CE 
1111 2AA6 0D1FD7 
111  _2AEL3, 
1113 2AAC 0E1FD8 
1114 2AAF E603. 
1115 2AB1 9C29CE 
1,C .2E1E4 1F29BE_____ _ BRLNXT 

1117 2AB7 0440 	LABERR 
111n 	CL1F25_ _ 	- - - 
1119 2ABC 20 	 FT7W0 

_11211. 2A2L, JD:1F 72. _ 

1095 2A7D 65171 
109E 2A7F 4-.D1PCS 
1097 2A82 CE1FC9 
1098 2A85 0C1F72 

2A88 E4On 

2A8C 0F1F75 

IORI, R1 H'S0' 
STEV.TIT STRA.,_Rl_ELY TEL 

STRA, R2 BYTE] 
1LODA-R0 ADRP-T'_r 	  
COMI, RO 1-1"01-:" 

LODA, R3 CHARNR 
LODA, RCI• .BUF5-1., R3, + 
BCTR, Z BRLNXT 

- _ STRA,-R3_ CHRRNP 
COMI RO A/ / 
BCTR„2__BRLWT... 	_  
com RO A', 

. 	cFa. z. I ERR 
BSTA, UN CONTST 
BCFR, Z  IERP 
LODA, R1 ABUF 
BCFA, Z IERR 
LODA, R2 ABUF+1 
COMI, 	_ 
BCFA, Z IERR 
BCTA, UN LODNX7 
LODI, RO A sL 
STRA, RO BUF3_ . 
EORZ 	RO 
c.TRA, RO ADRTYP 



TWIN ASSEMBLER VER 2. 0 	 PAGE 0021 

LINE FIDDR OBJECT E SOURCE 

1121 2Ac0 04C0 LOC:. I ., R 0 	H 	NOP 
11'22 
1123 

21-.2 
2AC4 

Li(1-1 
CF5FC7 

LODI., 	3 
LOOP80 STRA, RO BYTE1.,  R2:.. - 	NOP IN OBJECT BUFFER 

1124 2AC7 587S- eRN R.. P. _::::-LO-OP81-2F 
1125 2AC9 R1 2: 	3 BYTE CODE 
1126 2HUB 2F70(6 *Un 
1127 2ACE 1F2B49 BCTA.,  UN CONLIN 
1128 -VF+ ****************** :+: + +4: + 	* 	+ 4.4747+. + ;F:74' .+7+4774-77fFT 4-E+ +; •+; 	-+.4; ;+ + 
1129 2AD1 044C LERRO 	LODI,R0 

1131 2AD5 0500 LODI,R1 0 	0 BYTE CODE 
"c..H1A75 02:TP., tit-4 ER:RPLa 

1133 
11.4 cLHDH 041417- H- E 	tuDT-;-P.O-  R.• F.  
1135 2FiDC C:C1F29 STRA.,  RO BUF3 

'2Ribl- 1E:2174 BuTF., 	BRETb.h: 
1_ 	' * * :+: :+: :+: :+: :+ + + +: :+: :+: * 	:+ + 	•+: :+; :+::+:*:+ + + 	 +:*:+::+;;+::+ + +:-+:*:+::+:*:+ 	 + + +..+: 

c:.HE1 1044h -DA:. 	..1-e.f.4 
1139 2RE2: CC1F26 RO BUF.34-1 
114U 16b4 P T71:10- 
1141 *4; ;+:;+; 	;+; ;+; 4; 	:+; ;+; ;+:4;4; 	,1-• 4; :+; 4; ;+; ;+; ;+:;+;;+;*;+; ;+;;+; ;+; ;+::+; 4; ;+::+;:+; ;+: ;+; ;+;;+•;+; 4; .+;,+; 4: 4: 4: :+• 	* 	;+: 4: 4; 4:4:4:4: 
114c1 2HE, vfuo_:, N-1. 	3 
1143 2AEA 1B0A BCTR,UN AERR 
I.L44 Tr+71T4:4:4:4r414:4: W7: VT.:* 	1,1',7+1-* :+•°' 	4- rf! 	!+'•'W•frrft ff':' ff. •t• 	•t• 	T.7+!7+7.1...e. ;+-;+;•+••+•*.+. 

1145 2AEC 171502 AERR2 	LODI , R1 2 
ii45 2AEE B-CTF7. P 	REPF. 
1147 +++4;4;4' 4+-  ++:+;;+;+** +;+;* **A.:* + + +++A.:* 	+ + •+:****** 4:4; 4; 4; ++4 + +;*****:4. + + 
114c,  2AF0 P.r- 
1149 2AF2 1B02 BCTR., UN FiERR 

_ *****44 	fIlfr4:1,T44r1,17***477f.+t-7*4-++,*"471M 
1151 2AF4 0500 REPRO 	LODI,R1 0 

2AF6 0441 -1-LIETRS. t_C 
1153 2AF8 CC1F27 STERR 	STRA., RO BUF2:+2 
1124 2, 
1195 2AFD CC1FC8 STRA,R0 BYTE2 

2E0.: S 
1157 2803 1846 BCTR., UN ERRPL1 

• • • • •+• 	• •+ • •+• •f • •T• • -1. 	•t• •t• 	-fr+r-ff• •+••+• 4•4•7+7.4. 	74-71,  47+7* + 	47+74. 4. 7fir*:+74-•-477+.7*-4. *T+:::-  • • 	• 	• • 	• • • • • 	• • 
1159 2805 0452 RERR 	LODI,R0 A R 
116:. CC1F2S RO 
1161 2BOA BRERR 	BCTR,UN INCERR 

f*.r.t1 

1163 2BOD 0455 UERR 	LODI,R0 A'U' 
1164 260F 1667 7.T 
1165 ******+*************************************************** 
1166 
1157 28,13 1678 BCTR,UN UERR 

1159 2815 0501 UERR1 	LODI,R1 1 
lb/4 EteT5-17.1N—LEF*-- 

1171 *******************************************4+f************ 
jERP.Z 

1173 2816 1E70 BCTR,UN UERR 
_ 	• 	• 	• 	. 	• 	... 	 . 	• 	•• 	• 	• 	. _ 

1175 281D _ 0503 
_ 

UERR] 	LOC:. I 	R1 3 



-121 	21f: 
1203 2B51 

STAR 	BSTA,UN INCLIN 
ciPpNcIR 

COMI, RO 1 	WAAROM??? 
ECFR, -GZENCR 

 E401 

TWIN ASSEMBLER VER 2.0 PAGE 0022 

LINE ADDR OBJECT E SOURCE 

1177 
1170 2021 0501 

********************************************************** 

SEMI. 	L8DI,R1 1 
1179 2623 1B06 BCTR,UN SERR 
110r* **********-***************************** ++ ****** ****+**** 
1181 2B25 051712 SERR2 LODI,R1 2 
1102 2027 1CO2 8CTR-,..-6N-SERR 
1183 *******++4,****41,44.:*******+;*****f*-1,******-1--***********-1.1.* 

1181 2629 171503 SERR3 LOD 	1 -1* 
1185 262B 0453 SERR LODI,R0 A'S' 
1106 282D CC1F2C STRA,R0 
1187 2630 1F2ACE BCTA,UN ERRPL1 
1100 *****. i.-4,4.*****4-4:4-41.:* -4c* * 	* * * 	 * 	 4.* 	**L1- 	*** 

1189 2833 050] PERR3 LODI,R1 3 
11=00 2835 8450 LOD4,-R3 -"P' 
1191 2637 CC1F27 STRA,R0 
112 2831; 1F2RC8 BCTR,UN ER -RPL-1 

11'241 283D pk51742 -WERR2- LOD I. R1 
1195 283F CD1FC6 WERR1 STRA,R1 BYTOOD 
119e 2E42 04c.:7 -WERR _LCCLI—Ria 	W 
1197 2B44 CC1F27 STRA,R0 BUF-1-2 
1199 2E47 1E03 EC TR, UN_ 
1199 ****** + + +:***** + + f*****4+ +:***** **************************** 

BSTA.UN NEWPAG 
GEENCR ESTFLUN PRLLU 

LODA.F2 COUNI2+1 
ADDR,R2 BYTCOD_ 
STPA.P2 COUNT2+1 
LODA,R1 COUNT2 
PPSL 	H'08'  
ADDI,R1 0_ 
STPA.P1 COUNT2 
CFSL H'08'  
STRA.P1 AC.DPES 
STRA, R2 ADDREL.+1_ 
LODA. RO PASS 
AND', RO H 7F 
C OMI . PO 7 	PASSE 
BCFR, 2 RET _ 
LODA. PO BYTCOD 
ECTR, 2_ RET 	IS LIT 1.,JF- t 
STRZ 	R3 
ADDA,R0 FLAGa_. AANTaL BYTES_PER_RE2EL_FIFTE1  1PN  
STRA,R0 FLAG7. 
STRZ 	R2__ 	_ 
STRZ 	R1 

1205 2B55 -71=0AA 

1207 265B 0E1F:2 
12@8 2E5E SEIFZZ-
1209 2661 CE1F32 
1210 2EE4 OD1E-A-
1211 2667 7708 

1213 266B CD1F:1 
1214 2EGE 750'a  
1215 2670 CD1F39 
121E 2673-CE-IF 
1217 2E76 0C1F:C 
1212 .22,7a_4,47Z____ 
1219 2676 E40: 

2R1D c1131E____ 
1221 267F 0C1FC6 
	 1.21E 

122: 2684 C: 
_1224 2E25. 8[1F24^__-- 
1225 2688.  CC1F24 
	2RSE_C2._ 
1227 268C C1 
177,s 	OF5FC7 	La0p81 LODR,F10 	 . 
1229 2630 CE5F45 	 STRA,R0 BUF1,R2,- 

-127:11 	 2E33 	 .ERNR,R3. LO0P1 . 
12:1 2B95 E50F 	 COMI,R1 H'OF' 

_d2.32_263_:D2EDA 	 ESTA,P_DMPOBJ_ DUMP 1 REGEL_ALS_NEER_Di.3N_LL_EYIE.a_____ 



TWIN ASSEMBLER VER 2.0 
	

PAGE 0023 

LINE ADDR OBJECT E SOURCE 

	

1233 2B9A 0C1F:B 	RET 	LODA,R0 ENDFLG 

	

.:b171U :711-5B1 	 BCFR,L ENDI-ELT 

	

1235 2BA0 1F230D 	 B0TA,UN BLKBF3 
12z6 
	

********************************************************* 

12:7 2BA7 30757632 MES1 DATA 	A'0562 ROE RELBMESSA TNEDISER SUEATEMORP' 
eITH( cZU5c:.4F46 
2BAB 2052454C 
.e.b14F 
2BB3 5:412054 

	

2B87 4E454449 	 
2BBB 53455220 

2BC3 54454D4F 

1278 2B09 nAnD 	 DATA 	 LF,CR 
2.e.Lb 	 DAFA 	A-  = 
2BOF 534150 

1.24U 	LIAPIAHAHU 	 LiFETR 
1241 2BD6 203D2053 	MES3 	DATA 	A' = SRORRE RELBMESSA LATOT' 

2BDE 45205245 
4L4Z4D4b 

2BE6 5:534120 
.1rErf 
2BEE 54 

1243 
cl:BEF On0 0. 	 D TR 
2BF2 204E4F49 	MES4 	DATA 

1-1 	TaFf, 
A' NOITACIFITNEDI' 

2BFA 4649544E 

1244 
e.BFE 
2001 OROD 	 DATA WOR,OD' 

124t. 2C0_11. 
2007 

20454E49 	 DAT9 
40205441 

H 	EMIL T9 LLUF E 

200F 
24C4t1p..;1 
46204540 

2017 404F424D _ 

1246 201D 0A0A0D 	 DATA 

2024 
"ME.:06 DATA 

5520574C 
H~DESU SLIDENTS.  

.7.T.:.2C 
4F424Dt3 
57 

, 
1249 2030 

_ 	 DATft 
5245544I 	NEST' 	DATA A'RETCARAH0 A EPYT DNA ACNUP NO NRUT' 

20:4 
2038 

41:524146 
47204120 

2040 20444E41 
20 4 
2048 

20484]:4E 
5550204E 

204: 
2050 

47L01..32 
5554 

1251 
1232 

- D9 Tilst i-t- 

2C-54 0'":140'.-41:1';.iftc!t-----  EOM DH/ oe, 
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LINE ADDR 	OBJECT E cOURrE 

2C58 0e,n8A6nE: 
_ 	_ 	_ 

2C60 11111212 
2CG4 14141414 11,11, 	16, 	1E, 1E }VI:kr-11,14, 14, 11, lei, 	 16.. 	1E. 1253 
2C68 14141414 
2CGC 1+11_7(1010 

DriTit 

1254 
2C:70 1B1B1C1C 
2C7.1 202B202E: COTA H/ 20: 2E: 26: 2E: 26.. 40.. 4E. 4E'. 4E'. 1E'. El. 	63. 63 
2C78 2B404B4B 

. 

1255 
2C80 
2r:01 617301A4 -DATA W-64,73. 
2C88 91919191 

1256 
qCqUI:IDqD 

2C:::?1 	9;:::9D9D9C. CATH H ••• '9D: 9D. 	 A3. A4.. A4. EC. 	EC. DC't. D0 -:* -EC. 
2C:98 	9DAL:::Fi4A4 

1257 
2CAn Dn 
2CA1 7C2r2E28 -"- 	 a'? 

21:A5 	'..;112FinR''.;fl 
2CA9 84.84.7442-62 

1258 :=-'CAD 08080909 
2CE1 ??0?39?9 

ROMDA2 DATA H/08., 08, 09., 09., 88, 88., 89:  89.. CC:„ CD.,  ES, 	24.,  25 

2C85 CCCDE8E9 
2CE9 2425E1E5 

1259 ":.'CBD 	9C9DCF:CD 
DCDDE6E9 

DATFi H 	9C, 9C., CC:.. CD.,  DC.. DD, ES.,  E9.,  FO, 02.,  DA: DA.,  DB.,  DE: 

FOO2DADA 

2CCD 64E4E4E5 
2C-D1 E559E4E4  

DATA H '64.,  E4.. E4.,  E5.. E5., 	E4, E4.. ES, ES, 20.. C8.. C8.,  C9 

2CD5 E5E52000 

1261 2CDD 27E02627 
2CE 

DATA H/27.. E0.. 26.. 27.. 48.,  48, 48, 68, 68, 98.. A4.. 26, 27, 20 

2 C E 5 6898A426 
_272a:2425 

1262 2CED 25444445 DATA H ' 	.44, .1.5.,  45, 52., 	27, A8.. A8.. A8.. A7, A5 

2CF5 A8A8A8F-17 
3F-Pci aa 

1263 2C:FA 8E6A8868 DATA H 	EA, 88, 68.,  !F.6., SA, DE, 06, A8.,  DO.,  ES.. 45/ 

2D02 A8D0ES45 
_ RONDA1? . DATA H 

2D0A 169425A0 
17.25122a. 

E.5  
2D12 17251725 

_ 	 25,1 F: 	, 	 , :35 , 
2D1A 17251725 

2D22 25Fi8C:359 
03., 16, 94. 25,,1-1:a.LAZ., ;LE 	5 	./

-
:R 	 :D5  

2D2A A8421694 
2D::._25A2CR•:1  
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PAGE 0025 

LINE ADDR OBJECT E F,OURCE 

2D32 9425ASC2 

2D3A 

 

2D<E 	<0 <1-1 
2D42 520E1625 

   

 

H..7.16.744 
2D4A A804n959 
2P4E .Z.Z.4.Z.b42N 

   

    

 

2D52 2A 
U.1-110111 

   

-DH I H 	 11701, 	01,1-.:11.. 03..„1...a, 

 

     

2D57 0101E101 

1270 2D5F 80848880 

    

 

ROMDA4 DATA 	H/80, 84.. 88, 801.. 40.. 44, 48.. 40.. 90.. 98, 113, 18.. FC: F8 

  

4-44484:. 

      

        

 

2D67 90981C18 
cLDIDE Ft....FoDUDo 
2DEF 5058BCB8 

    

   

DATA 	H."5C, 58, BC.. Ba. C: 78, 30.. :38, BF, 9F, EC: E4: E8, 

2D77 BF9FECE4 
2D7B 	E8ECT7574 

	

1272 2D7F 94202428 	 DATA 	H '94, 	 R R 

2D87 68601000 
	0-408roS7 	  

	

1273 2D8F 92007776 	 DATA 	H'92.. Ca. 77.. 	54.. 	7.n„ 14, 34.. Dn.. 50.. 13, 12.,  11 
	-!147a_7014 

2D57 

	

1274 2D9F C0ACA4A8 	 DATA 	H CR, AC, A4, AS, An, F4, EZ, B4, BO, FO, D4, BB, 9B/  
	:DA7.7.—ft0f4B5S4 

2DA7 B0F0D4BB 

1275 2DA0 0001020 	 DATA 	H 17.1 Fi , 2 „ 	, 	55, 	n7, 	FiR„ nEv 
	2DB0 04050607 

2DB4 08090A0B 

	

-----********************. 	+***+************1...f. 

1277 nnnn END 

    

      

      

TOTAL ASSEMBLY ERRRRc. = ROOR 



TWIN ASSEMBLER VER 2. 0 PAGE 0001 

E 	E 	1--1E IL_ F.  
--4F:: 

0005 

0F409 
uoin 

* .80.0-3-F21-[]REEL 
]F22 

 	2 	-PRI NT-FL 	FIG 	 
24 	FLFIG3 

-* 31- 	 BI_IF:c (47 -ERKIJI-:. BUFFER. 

* POINT4+1 0077 

0049 

0051 

* 3F7B-3FC2 BUF5 (72) SOURCE CODE BUFFER 
	eHRENT 	nriNfni_ 	CHflR 	IN Bur: 

* 3FC4 	LABADR 

LINE FIDDR OBJECT E SOURCE _ 	. 	.  

R!. 

0011 	 :+: ]F29 	CR TL 
7F-2 Fr--..F77.L., 	k. 4 ) 1 ,̀ITET COrqPRE"±;SET.,  =Er 

0013 	 * 3F2E-3F30 BUFE (3) COMPRESSED LABEL 
0014 	 -4: =771 	-C17a_MCT2 
0015 	 * 7F32 

* 	 
A0 

0019 	 :4-: 7:F76 	PAGE COUNT 
nme_rt 	 t INENR- 
rin21 	 * 7:F38 	L I NE NR+1 
	T-  7E79 	RE:ORES 	 

e027 	 :+: 3F2: A 	FiDDRES+1 
--ENDFL 

0025 	 :+: 7:F7:C 	PASS 

	

3F3Ct 	tfiFiL:FrE: 	-1-1-  ANTAL-  Lf-i' BE-LS 
0027 	 3F3E 	MA XL FiB+1 

	

 	3F3F 	t.S TtAB -LAST-  L.ABEt. -FORES 
0029 	 * F.40 	LSTLAB+1. 

_ 	 LAW 
007:1 	 * 7F42 	LANR+1 

• 2:-F4--2: 	 Fe-INT 	4 

b- 	 -BUF1- 
oe--7 	 * 3F6D 	TEL1 

0077 	 * 3F EF 	CR TL1 _ 
_ 	- 

0079 	 :4,  3F71 	PO I NT5+1 
_1- 4L1 	 — 	7c_ 	HDRT

,
P 

 

0041 	 * -.?.F77 	OPC1 
	  3F 	74 	t_ I NF 	t-tti 	-NR   	, 	et:the 	hir •L".i " 	: 

0047: 	 3F75 	CHAR NR 
0844 	  .7::F 	 R 	-21=t 
0045 	 * 3F77 	REG3Fi _ _  

- 	 Re-2 - 
0A47 	 4: ]F79 	REGIA 

	

  	31-?Ft 	--REG-CtE.J 	tfiNT-t 	  

0057: 	 * 3FCE 	BYTCOD AANTAL BYTES IN CODE 
  	8\7E 	'± • 

0055 	 * 7FC8 	BYTE 2 
	BYTC 	 

Tt-E 

COUNT2+1 
tiRERR RAN TR[-FISSEM B rT 	rr:13PS 	t 
START FiDRES OBJECT CODE 



	

TWIN 	RSSEI1DLER-VCR 2. 0 

	

NE 	PETER _ 

	

00'57 	 * :z.ren 	DUF4 (1: 	C 	 _ 

	

0058 	 *: :FD7 	ABUF 	RELATIEF ADRES? 
	 :FDO 	ADUril 

* 7:FD9 NEGC:CiN =FF ALS - VOORKOMT 

	

00&1. 	 TCKD 

	

0062 	 * :EDP, 	STRLEN LENOTE STRING 

	

006: 	 + 3E DC 	SRCFNT SOURCPOINTER  

	

0064 	 * :FDD 	CONTRL 

	

0065 	 + :EDE 	INDIR 	-01 ALS * VOORK0MT 

	

0066 	 :f: :EDF 	HARK 	=FE BIJ > , =00 BIJ < , ANDERS =01 

	

00G7 	 :FEn 	STRCON 	STRING CONTROL 0-E:IN.1-HEX. 2-OCT. Z-DE 

	

011i,7,:::: 	 * :PEI 	DECMSB MSB DECIMAAL BYTE 

	

1_iclii;/4 	 * 3FE2 	DECL:E  

	

O1_i70 	 * 3.FE:-FF4 BUF9 

	

0A71 	 * :FF5 :EFS  E.-.:DEUF 

	

0072 	 :4.: :FF9 
	REG2 

1=11 
00r 

 

* :FEB 	REG: 
	 -C4:1-4-T44 

* ZFED 	NRBY TS 
* 2'FgE  

 

  

On71; 
P077 

 

007R 	 :f: :FFF 	CHSTOR 
A A7e4    .**4,L4,.:441*****_14-4-4,**4.4,..E.,A+:***4,14.a..,±Alaa.a.-- 
OARA A AO A 	 Ria 	EDU 	ci 
0081 10Q1al 	 F'1.-... 	Eri:41 	.1, 
On R2 riOns' 	 R2 	EOU 	2 
0003 0003 	R„3-- 	EQ1.1 	-7. 
O1_1f0.4 121Ficin 	 7 	EOU 	0 

_laci  05 0001 	 _F= 	EIDU 	1 
1_111RIL7. AOR'D 	 N 	EQU 	2 
008747.14,3a.   - UN 	EQU-- — ,- 
OA P.R 0000 	 ORG 	Hs7:8i7iFi / 
0089 -3'300 	   _____LaBLIE FES _ 	 li/7"7?' 
1_11_130 :::F 22 	 RES 	1 
0091 .7F2I?   FRFLAG  _RES 	1  
Aric?1 %." -_:,:.F 24 	 FLAG]: 	RES 	1 

BUR...3— -RES - -_ 	4 
Fin 
0095  _3E2A 

7F 2E 

OACIR jaztaa  
oloo 

__01_1711  7E77 
A 1 A2 7:F79 

:E.3E 
oln4 7F7c 
cti 	zi.7- 71:, 
0106 .7,:F:F 

_.011.717. :P141 
FIR F 

01 F1,-; 	 
0110 :FED 

_0111 . ZE6F 
0112 7A  

CRTL 
BUF2 
BUFG 
COUNT2 
NRERR 
STADD.._ 
PAGCNT 
LINENR 
ADDRES 
ENDELG 
PASS 
11.AXLAB 
LSTLAB 
LRNR 
POINT4 
BUE1 
TEL1 
CR L1 
POINT5  

RES 
RES.. 
RES 
RES__ 
RES 
RES 
RES 
RES__  
RES 
RES 
RES 
RES_ _-
RES 
F' E'= 
RES 
RE=. 
RES 
RES 
RES 

1 
4 

2 
1 

1 

2 



TWIN ASSEMBLER VER 2. 0 PAGE 

LINE ADDR OBJECT E SOURCE 

0113 3F72 ADRTYP RES 	1 
0114 
0115 3F74 

OP CI 	RES 	1 
L I NP AG RES 

0116 	5 
0117 2F76 

LHARNP. REb 
REGOA 	RES 	1 

0110 
0119 2F78 REG2A 	RES 	1 
012U .:c.h(9 
0121 2F7A 

RE1_31H---RES-- 
FEGOBJ RES 

0123 ]FC] 
bUF5'--RE=. 	72 
CHACNT RES 	1 

If1124 
0125 3FCE BYTCOD RES 

0127 ]FCS 
ET 	 1 
E:1T1 TE2 	RES 

01 	2FCA 
ET I 
BUF4 	RES 	13 

0 	_ 
0131 3F D9 

--PIETIF- 	-RES— 	2 - 
NECiCON RES 

:FDA 
0132 3FDB 

TEKEN- -RES 
STRLEN RES 

_:. 	DC. 
0125 ]FDD 

SP.CRNT RES 
CONTRL RES 

0137 2:FC:F _ 
01~

_ 

-71-111',IR— 'RES 
HARK 	RES 	1 

013:9 2:FE1 
STffttft RE= 
DEC:MSB RES 

0141 3FE2: 
F.ES 

BLiF9 	RES 	18 
_1 	3.• 
014_3 2:FF9 

HEIlfteUf 
RES 	1 

_ 	.7,- - 	H 
0145 2:FFE 

RE 32 	RES 
RES] 	RES 	1 

0146 ::•FFC• 
0147 ]FFD 

-RES tr*ITHS 	 -1 
NRBYTS RES 	1 

—VI 	_,. 
0149 3FFF 
171771 

.-_. 	:1:*:.-- 	REt-1-1 	1 
CHSTOR RES 	1 

0151 4000 
** 

ORG 	H 2E00 
^ 

0153 2E02 
• , 

BSTR,UN WRCHAR 

0155 2E05 _ 040A 
-EtSTR, 	- UN 

LF 	LODLRO WOA 
;iJf4 wRcHni7, 

LF 

0157 2E0A 1621 BC:TR:.. UN 	DELAY 
•• _ 

0159 2EOC 04C0 LEESTT LODI,R0 WOO' 

0161 2E0F _ 7710 _ 

Re— 
LEESCH PPSL 	H."10' 

•- 
REG SEL 

0115 	2E13 
— • 

0608 
— 

• _ 	, 	_ 
LODI,R2 8 8 BITS SERIEEL LE:EN 

0165 2E16 
— 	- 

1Ri7D BC:TR, NI 	1....017.:IF'20 
- 

0167 2E15 _ 	. ..1:B17 - 
BSTR, UN DEL] 

flfiCNEET LOS 

-L-O0r2±----Et5-TR7 UN 	f:•E-±-_-' 

000] 



TW IN ASSEMBLER VER 2. 0 PAGE 0004 

LINE ADDR 	OBJECT 	E SOURCE 

0169 2E1D 12 ..F' SL 
-FINN, -1E 0170 2C 	4400 

0171 2E20 51 RRR, R1 
R1 IORZ YOEG B I T TOE RAN R1 0172 2C3.1 

0173 2E22 Cl STRZ 	R1 
2E2 0171 BERR. R2 	21 -L-C-10F.  

0175 2E25 72,0&7. BSTR, UN DELAY 
0176 2E27 157E RNUI R1 H' 7F / CLEAR PAR I TE I TS B I T 
0177 2E29 01 LODZ 	R1 CHAR IN RU 
rd-Fe 2C211 7510 GRSt. 	H/18 REG :EL:43EEN—CARRY 
0179 2E2C 17 RETC„ UN 
0100 +"+ + 	 .;..;..+..+..+..+..}..}..isdc is  

0181 2E2D 'DA DELAY 	EORZ 	RU 
0182 2EE4:-2,7-2E DE14---PDRR, R0 DE Ll 
0182: 2E30 F8 7E DEL2 	BDRR, RU  DEL2 

2E 2 FB 7E DE-L3 	J8DR.R.. RU SEL: 
Of 	2E34 04E5 LODI R 	H E5 

-DELA 	EIDRA,RO-DEL4 
0187 2E38 17 RETC, UN 
el?? 
0189 2E39 7710 WRCHAR PEEL 	H '10 REG SEL 
0190 2E3-&—i-L‘10 - 	40' _PPSU 

0191 2E3D 02 ETRZ 	R2 
0192 2E7E C3 
0197 2E7F 0508 LOC' I 	R1 
0194 2E41 :EGA BEATF:, UN _DELI:J.41 
0195 2E42: .:.6158 BSTR„ UN DELAY 
019-E 2E45 7440- SL 	H/40: -CP s0HRIJF F_LAG 
0197 2E47 :EG4 LOOF'22 BETE., UN DELAY 
01 S.*? RRR. R2 
0199 2E4A 1A04 BCTR., N 	EENE I T 
021-.3i. 	4C 	74,10 CP SU_ 	H' 40'.  
0201 2E4E 1E02 BC TR., UN NUL E I "1 
0202 2E50- 	40 _7_F EEPEIT PPSU 	H /40 / 
0202: 2E52 Fc17 NULB I T BDRR„ R1 LO OP %'7 •2 

54 -3,&57---------- BSTR, UN DELAY_ 
021-15 2E5F. 7640 PPSU 	H'40/ 

_2E53 eLl_ LODZ _ 
1712717 2E59 7510 0PSL 	H 10' 
02 OZ___2 E5B 1 RETC, 
0209 *,+, 	 ;M: 	*: *, 	4: *: 4: 	,i,  :4,4:4: * * *: *: 
07,J- 0  -2EZZ-0701 	_ WRT1EIL. Lopi,Ral 

*, 

0211 2E5E 0420 
	'D *D .60 	_ 
021: 2052 FE7A 
0:;-.L4.- _2E64 11_ 
0215 

0217 2EG:::: 
51 _ 

0219 2EEE,  51 
1 1'22.1a _ZEGC  
0221 2EGD 51 

2E 7 171 17i 5E:1:1 
2211-2E72: _I:IL-7_2 EL1.9._ 

WHEX STRA, R1 CHETOP _ 
RSTR, UN TEST 
PPP. PI 
RRR, R1 
RRR, RI 
RRR, R1 
AND I, R1 H/OF 
LOL'A. R ASC .I I, R1 

_BsTai. UN WRCHAR 

HF:TBL Lfel,R0 A" 
_ _ 	BCTR, UN.. WRCHAP 

BDRR, F:3 kiRTBL 
RET0„_UN 

4-44:44:* 4- -I- 4,4:***,4.--1,*--1-4444-1-'*+4:***,+-4- 4.:*******--1.:4.4 

UPDATE CHECK CHAR 



0225 2E76 OD1FFF 
02eLt., 	4.JUF 
0227 2E7B 0D6E81 
0228 2E7E 1F2E9 

02]0 2E:61 <0 <1 <2 < 
2E85 34353637 

aX.,9 

LODA., R1 CHSTOR 
	FiT4D I., RI TH. OF 
LODA: F:0 ASC I I., R1 

SCTA., UN c4F:r.-CHFIR 
*****4+++:******++:****4++4,*****f*-1,*****+******************* 
M~C %T

--
DH \H H 

*********************************************++*******+*** 
TEST LODZ 	R1 	UPDATE CHECK CHAR 02-R2 2E91 01 

RRL, R0 

RETC., LIN 

0234 2E95 DO 
• ZE91.7, CL1FFE 	 
0.376 2E99 17 
Me , 

2E8D 43444546 

TWIN ASSEMBLER VER 2.0 	 PAGE 0005 

LINE ADDR OBJECT E SOURCE 

02-3 2E9A CF1F77 	LABEL STRA, R3 REG3A SAVE R3 
_D 0e:4 	 t_i_Tr„ F77- 4 

0240 2E9F 20 	 EORZ 	RO 
0241 	2EAO CC1F29 TRR. 	L.F. fit_ 
0242 2EA3 OF5F2A 

2E 12, E42L 	 
0244 2EA8 980-7 

zEMM 	2: 
0246 2EAE 1E08 

I 

0248 2EAF E40 
:249 2t.t,i 
0250 2E67 A40 

0252 2EE8 5E69 
EEH 	- uD1F2A 

0254 2EBD 0C1F2B 

02-7 2EC1 DI 
-ftt- 	JC  

L.ODCH LODA: F:0 BUF8.. R .. 

t. +71:1-- R. 
BCFR,Z :OD( 
ECTF.Z" 	"Prr 
BC:TR., UN STOCHL 
	 -SliEr; 	PRY 14-10 	 

cal 	R 0 H 	C: I jFER S.? 
SCTF:-; 	1_-7, TOCHt 	 
SUBI R0 H']0'  
	:TOttIL 	-frT-Rft, 'RO-BUF-8 

ERNR, R3 LODCH 
LODH, 	-11-JF8- 
LODA, Rn BUF8+1 
-P.Rt, RI 	 
RRL, R1 
RRRTRO- 

O258 	50 
• „Et_ 	 
0260 2EC5 50 

 

RRR, RO 
RRIR„ 
RRRARO 

     

      

      

0262 2Er7 4407 
2 	 

0264 2ECA 1A1D 
• 	2ECC 	 
0:3562ECF 46F0 	 ANDI, R.2 WFO' 
12::7 	2E.E1 : •1F2C 	 LODHrR1 	euFa+-a 
0268 2ED4 51 	 RRRA.;:.1 

--t!=r,f ---„;frEfffi 	 • 	 • -RRR... 	 
0270 2ED6 01 	 LODZ 	RI 

2EtT 	 H "OF 	 
0272 2ED9 82 	 A C, D2: 	R2 
11277: 	2EDH12t.1F2F 	 5TR -AT Rt]'..-t--- efiF6+71: 	 
0274 2EDD 45C0 	 ANDI, R1 H C.:0/ 
Q273 	~~EDF f3D1F2f.., 	 -Bf.if:19 
027fF 2EE2 CD1F-7:0 	 STRA., F:1 Bl...F6+2 
Q277 	2E.[3 	TT 	 

ANDI, RO H/03' 
• ADDC• 
ECTR, N CRTLIA 
	 S-TRA, 	 



TWIN ASSEMBLER VER 2. 0 
	

PAGE 4_i4 406 

LINE RiDDR OBJECT E SOURCE 

0278 2EE8 17 	 PETC, UN 
0275 
	 t..ilf,+*++1-*********-i44444404-44,1A l:  tal  -FAcT**T1 ***tht****4444444444;----. 

02P0 2EE9 0501 	CRTL1A LODI.,  R1 1 
0231 	2=C CD1J-29 
0282 2EEE OF1F77 	 L 0 CI,  A ., R3 RE G3 Fi 
02o7 	31T1 17 
0284 	 ********************************************************** 
0205 2:r2 0€00 

 

FI-LR& L  

 

F 	-LABEL 

 

   

0286 2EF4 CF1F-77 	 STRA, R3 REG:A 
0207 	2Ef? Ct7e0 	 -LODI 	, R3 	: 
0288 2EF9 0437 	 LODI, RO H/37 
ciacs OEFE: Celr 	 4;4:434. 	• 

   

   

   

0290 2EFE 0490 	 LOC:,  I RC1 H ." 90 ." 
0291  2F00  1:C1P-14 	R P11  I NT 4 +1 
0292 21:03 7708 	 PPSL 	H' 08' 

2E05 	16:11 	 RC TR::UN 	--L. 	C.4[4* 	  

 

T4R.T ADREE PREDEFINED LASE 

 

  

0‘ 
0295 2W4i7 7501 	V,L-Ci.L.P4-& 

  

+:****************************** 

    

0296 2F09 0C1F44 	 LODA.,  RO FOINT4+1 
0297 2FOC 81 	-4DDZ 	R1 	V> 

   

   

029R 2FOD CC1F44 	 := TRH, RO PO INT,4±1 
o-P=P=0 2F10 0C1F174 	 RO  -R0 I t.IT  

    

    

4_134_i4_i 2F13 8400 	 ADDI„ RO 0 
q71711 2F15.-1F13 	TR14,- -ROL F=CLI-N T 4- 
07o2 2F18 0500 	LODI LOCI R1 0 
07)713 2F19 0DFF,12 	L-ODA„-Ro 	 

     

   

BYTE CiPCC.,b1PR r1P- 

 

    

4_17c714 2F1D 447F 	 ANDI,R0 H/7Fs 
C 	=:05 FIR 	 1z2.:TR ijr4 -4,4T 	 

      

      

2F21 0DFF47: 	LORE:' 	L OD Fi R0 *POI NT RI 
2F2.1 	- N',4T 	 COM R -4••• ;7E1'. 	E 	 T 

F_1 :6j18 2F26 1821 	 BC:TR, 2 NTF NE:,  
03171%; 	EC': 	F2 CONA. RCI SUEZ-1  
0310 2F2E 1812 
0311 2F2D 	-DEO  

 

BC:TF:, 	ENDL_AB 3 CHAR 1-.3ETEST? 
I_RR,R tr4:',T.CHI";-_ 	 

 

  

  

07.1_2 2F2F DAno 	 B I RR.,  P.2 
is 	R2, LS ILA& LARLSZ,-. 

0314 2F34 ';8o5 	 B0F R.,  2 LAB? 
E.F1F4O    ,COM11._ 	LSTLFIE±I. 	 

0316 2F:9 180E 	 B C TR.,  E NTFND 
0:17 2F3E 0505 	VOLCiE-Nf.',F I ARE] 	 
0318 2F3D lEAF: 	 BCTR.,  UN VL CiL AB 
0.:19 :FBF  E.50: 	ZNCLL.StEl 	Ri 
0320 2F41 985E 	 BCFR, 	LOAD 
07'7'1:.?F-4.7:  	RETuLa_apSL_ 	14' OS 
0322 2F45 0F1F77 	 LODA, R.3 REG3A 
07  ,,. 2F4: _1 	RETC, kd 
4-11 724 	 ****************************+***************************** 

	

F4'.31- Z4E-F. - 	-•t-4TEND._ LODI. RO_FL'FF< 
0326 2F48 CC1F47: 	 STRA, F:0 POINT4 
0327 2F4E 	 PO 

	

2F51 167o 	 EC TR, UN RETHLA 

	

__o7-7"=J 	 

	

07:3o 	070o 
otylEza 

0332 2F58 1E2FBA 
c.177T  

*.:1::+:4;************4;4:**:,-1****:±-1-4--fil,*.:±.-Lii:f-**************** 
ENTTAF LODL R7. A 	 ENTER CHAR Eli TAPE 

T 	1_01)1-;, 	PRFLA a 
BUR,  N TI YRED 

_ .ESTFi, 	W.2000 ASE_ REPEP 1APE_ EF' ALEF r t 1  H i T NF  np AD 



TWIN ASSEMBLER VER 2.0 PAGE nn07 

LINE ADDR 	OBJECT E SOURCE 

0334 2F5E E418 CNTRED COMI,R0 H'18' 	DELETE LINE 
0.5- 2F60 1871 
07:76 2F62 E45F 

ENTTHE- 
COMI,R0 H'5F' 	DELETE CHARACTER 

0337 2F64 16Z6 
2F66 E40D 

BCTR,27 	NXGT- 
COMI,R0 Hf0D' 	CR 

0740 
2F17.,8 
2F6A E40A 

C.: IR.,  Z.- --NLEBF",  
COMI,R0 WEIR" 	LF 

M<41 
0342 

'21-6u 1c2FB6 
2F6F E420 COMI,R0 A' 	' 

t14% 
0344 

2Ef1 	11-117,2 
2F73 E45A 

-Eulk,TE GEN...14 
COMI,R0 A"Z" 

07:46 
-4411Lp 

2F77 445F 
ErT75Fr 	CHAR--  
ANDI,R0 H'5F' 	UPPER CASE CHAR? 

0348 2F7B 1958 
CONI,Pm A. L."- 
BCTR,P 	GETCH 	20 NEE,VOLGENDE CHAR 

-117 • 
1717.U,J 

.J..fLJ 
2F7F 'ROA 

CHAR COTTI,R0 R. O.  
BCTR,N 	CONTR1 

171752 
-E41-I 21-8± 

2F-87  9A04 
,1,-7,41779 

-1-,-P0 LOM 
BCFR,N 	MSB1 	LETTERS 

07.54 2F87 1902 
A. D- 

BCTR.,P 	CONTR1 

2F8B CF3F7A 
-M.SE1 
CONTR1 

IOFT,P!n 	 ErJ- LFIJFEPSTLETTERS 
STRA,R0 BUF5-1,R3,+ 
comr:p 

GETCH 	30 NEE,VOLGENDE CHAR 0358 2F90 
• - 

0360 2E93 1-F1FC-7  
CLETFn--E0R2 	 11.4--RES7- e-up 
CLBUF5 STRA,R7 CHACNT 

011:62 
_ 

b_747- 
2E98 15 

-PETBF5 COMT.-,P-3 71 
RETC.,  P 

0364 
2F..v3-tf??H 
2F9c 1B78 

• • 	• 	-,',TRRRO-  BUF5 1, 
BCTR,UN RETBF5 

_ 
2F9E E700 NXGET 

. 

CCWII,R3 

07  • - 
2F1-1,-.1 	1802 
2FA2 A701 

ECTR-„Z--  B,1ET 
1 

m. 

_-tP GE T 	 laE 	, 
4444,44+44444*44444*4+4*444+4444+444444-4,4444444444*++++4444 
J•_. 	-5-  

0372 _ 2FA9 1879 
, 	BFB-PNR-.,  

BCTR,UN BRGET 	ALS NIET EERSTE CHAR„REST BUF5 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

0374 2FAB 20 CLWRT 
+ •+• + +++++ +:1-• •+-• ++1.. 	 +•+ +.444 
EOPZ 	Pn 

0376 
- 

2FAF 6500 
- 	- 	- 

-4.3TPH, 	 -7 BUF5-1 	 eLEHP 	Bt 
IORI,P1 n 	SET STATUS FPFLAG 

0378 
_ 2FB4 1B5D 

ES,THN 	WRCHHF 	NIET ttSFT RLAL,ER,2CHRIJF CHAR 
BCTR,UN CLBUF5 

0780 2F86 5A57 
2flE8 	- 

7+7 + + 	+ 

SETMc-, E, BRNR., R3 CONTR1 	ALS NIET EERSTE CHAR,MSB 1 

082 
EtFtiET 	ftE.-5 	 -Clef 	-€: 

*****************+**********++.*************4************** 

0384 2FBD 1F2F5E 
T BST  

BCTFLUN CNTRED 

U.Z.S6 2F-00 0F1F5 ENDREG LODA.-R3 CHARNR 	EINDE REGEL? 
- - 

2PC6 .180E 
P.*? -fif+. 4F 	 26 	 1,26 

BCTR,2 	REGEND 	CHAR -00,DAN EINDE REGEL 



roc: 0003 TWIN faiSSEMBLER VER 2.0 

LINE 	plrt7F C'E.SE.  

• _ 	  
079l 2FCC FE00 
0792 	2FeE 20 
0392 2FCF CF1F75 
0294 	2FD2- CC1F29 
0395 2FD5 17 

BDRR,R2 FOUTIN 

RETIN STRA,R3 CHFIRNR 
--STFa=1,R0 CUL 
RETC,UN 

FOUTIN E0P2 

0297 2FD6 0401 
079C 2FDE4--1-D:r'5 
07,74,;; 
0400 	2FDA 0C1F2C 
0401 2FDD 447F 
01-02 2FD.F E102 
0403 2FE1 16 

REGEND LODI,R0 1 
BCTR,UN 

*******4.1-44:****441.4.:*****44:**************************** 
DrIPODJ LODA,P0 -FRS 	IN PASS :<.. DUMP 1 REUEL OBJECT CODE  

ANDI,R0 Hs7Fs 
CIO'. 	•-•< 	PASS 2  
RETC,N 

0405 2FE3 0E1F24 
010r 2FEC 11- 
• 2FE7 1904 

2FCL? 	0c00 
040; 2FEB 1E0'; 
0110 2FED E61g  
0411 2FEF 1D2057 
0112. 2FR2 20 

LODA,P2 FLAG2 
PETC,3 

ECTR,UN DUMP 

BCTA,P SUE10 
EDP: - RO  

RLAG2-RANTAL BYTES TE DUMPEN 
BCTR,P °RIO 	FLAG7-:=0 - -RETURN 

F1-4-4412, 
FLAG2>W10.'--1E 16 

-EINE! ELOK 

TTh 

BYTES BUF1,COFY 
CODE 

STRIA, PO FLAO2 
1:41„WIR-- 

ESTA, UN PRSNUL 
UL CF:L.F  

EOR: 	RO 
 	TRA. RO 0HFC1;:: 	 

LODI, P.0 As 
611-.TR-LIN WRCHAR__ 	 

LODA,R0 NRRYTS 
L11.7 	.LO_EIRDP 

STRA,F1 STADD 

LODR.R.1 NRBYTS 

LO-A..R1 
•  

LODA,R0 FLAG3 

LODI,R2 

0:.7.1MR:R2 N1-7 .!YTF 
. . . . _ . 

0412 
0111 
0415 

2FF2 
2PPE 
2FF9 
2FFf- 

CC1F24 
CE1FFD 

0417 2FFF 20 
• CC1FFE 

041'; :002: 
el2T 717" 

0427:-

0425 .7:014 OD1F7:4 

L1 201A 01.21FRL,  

0429 :020 LLL 

0431 3.026 &i....:'1FF-.2• 

047: 2:021: ODIFFE 

043T,  707:2 01.1-...1F:::14 
17.4436 3025  
0437 • 0600 

•• • • 	• 	• 	4 	.- 	•••• 	• - 
0470 712i7R. La 

0421 .DOS 

30  

OD1FD4 

OD1F5 
r7F2E,, 

 

LODA,R1 TADD 
ESTA,UN 	 
LODA,R1. STADD+1 
EoTa Lth4. i400  

0445 2(Z.H- 

LODA,R1 STADD 
LODA.R2_ETADD+1_ 



• 

1-huh 39 

LINE ADDR 7 :7:0uRCE7 

H44t,  
0447 

L4 
LL'iU2'2,4 	Lfl!=1,R0 

i144:7; 
044J 

ETRE,170-1 171-1 
EDRR:F2 LOL)P4 

0451 
1T 

0457. Dfi3,  CE1F24 

0455 7415E 
06a.0 

1F2FF6 
T71: 	—TT 

DUMP 

0457 IT.E,1 FT47,!_.2 	 FL: 
 	t 	+. 	- 	- 	r 	+ 	 .+ 	+: :+: 

c:,-..+1  

:+ + •+: i+ + + +: 

0459 
Ir44 

8602 ADDI,R2 2 

H4e,1 
r'ELDL 	 -1.77:77 

04.2; CD1F4]: SIHF.,F1 	FHr.NT4 

-....s175 
LEIF,4,4 
17 FETC.,UN 

0467 
7+. - 

NKFRh: 

046:3 
.t.7;TRP,RO.  1-17.7N7.77. 

INP-1RE 

n471 
_ 	. 

04-7 bi300 Fr:; 

0475 7:087 17 FF,TC: UN 

0477 :::088 IN,r;LIN 	LODA,R0 	LINEN:-i. 1NLRENEN1 	LINE NR 

0473 
_ D805 . BIRR:F0 F_CRLN 
,,,,; 

Cb 1F7 
t. 	A t 

CAR LIN STFA:R1 	LINENR 

kJ- 	ci- 

07n8 EFSNUL.LOU  
461.7. 
487 2-0'3D 

L.itr,.: 
ESTA,UN 'NRCHAR 

4JLL 	HE. 	1-.. FMPER TE. 

cc 

0483 17 RETC., LIN 

L005 HEADER LnUL;F.1 5 

Z.4..J17 F97C 
t 	 El Lti 

BL, P.; R1 LWP26 
• - LL 

1-14';P:A 
• 

0497 :OHD DROO 
: 	 ;- 

E;1RFr: ; R2 	STFP 

6433 10E2 0434 
•:" 

LCC, 1,Ry.-! 	SO 
• _  

1.0. FE6EL5 FUR PRO INA 

0501 



TWIN ASSEMBLER VER 0 	 PAGE 0010 

LINE ADDR OBJECT E SOURCE 

0502 44BF 
:occ c 

ANDI, RO H/BF/ 
4.7:411, F.0 	2 

0504 30BE 16 RETC, N 
0505 34;.ier F=5, F 	PRALLEN BI 	''i;4iSS 2 -INT 
o5n14=7, 
oFn7 

-7 F2E.00 
0704 

BSTA, UN cRLF 
•LJA-44.44-1R.-4 

0508 3F2E06 LOOP27 BsTA, UN LF 
1-454-v-;4 t---E-11E4 Ln0P27 
0510 30CA 07F F LODI, R3 H'FFs 

- 

0512 70cF 3F2E39 BSTA, UN WRCHAR 
4751-7: '70L--2 E;'1-7 -4;641:: :Tm 
0514 70D4 9876 GCFR,Z 	LOOP28 
0515 30&€. 0',72;i4 L. OD-I-. 
0516 30D8 0F5F45 LOcP29 LoDA, RO BUF1, 	- 
0517 30L:1-2. 
0r.-7 	m -,0DE 5878 BRNR,R] LOOF29 

• - 	• 	• 	•• 	•-• 	• 	L-C4 	 F' • 
0520 30E2 0F3123 LOOP70 LODH,R0 MES 	R3, 	 "FADE " 
4715 1 H AR 
0522 -70F8 E705 cOMI.R 	5 

LLaF3iD 
0524 70EF: 0500 LOD, 	R1 0 
n525- ;ciEE 
0526 30EF - 148 BSTA, UN BINBOD 
0527 .;;;IF-2 @702 LOD I,,,  R 
0528 70F4 "-:.F31F11 BSTA, UN FRECD 
e529 3nF_;-,L 3F2E00  BSTA, UN CRi__F 
0530 30FA ESTA, UN LF 
0531 F LOCi 	Ra K KE± 
0532 30FF 0F3129 LOOF31. 	1.0DA, RO HLS10, 
L.145:3 3102 TIF2E79 UN 	 I NE ADELE: 	 B4 EERCiF":;CIURI:P _±..L 	 _E2.. 
0534 3105 E721 COM T., R3 33 
0535- ..-;4,07 98 49CFR„ Z_. LOOP71 
058 1F2F00 BCTA, UN CRLF 
' . 	. . 	4.*4:************.i.4.******-17.**i..*****4.4E.+4_ii;)-tii:_*.i.,A4ALIAa..2tAda -. 

05-c! 310C 20323635 MESS 	DATA 	265471 ASSEMBLER VER 1 	/ 
31410 
3114 53454D42 

-4(2455221a 
7:11r: 56455220 

• ___3_120 alacca . 
0539 3127:. 20504147 MES9 	DATA 	FL PAGE 

4520 
0540 7129 4C494E45 ME:•S:10 	IT)FfFi 	L I NE ADDR B1 B2 83 B4 ERROR SOURCE' 
	7I2D 

3131 52204231. 

:139 42332042 
_ a4204552 
3141 524F5220 

3149 4345 

0542 314B CP1FFA 
iFFP 

EINBCD 	STRH,R2 	F--.JEG2 
_ 	 FL REG: 



TWIN ASSEMBLER VER 2.0 
	

PAGE 0011 

LINE ADDR OBJECT E SOURCE 

n544 :151 7708 
054_,  
0545 7155 0708 

 

PPSL 	H /08.' 
FiNDI, RI }.4' 
LODI, R3 8 

 

  

0562 :178 8F7197 

• 2:171_: 7501 

• - 17F-  02 

0568 7:18 0C1FFC . 	_ 

0570 7:187 7701 

0572 :188 984A 
• . 

0574 -'190 0E1FEA 
ut-d.rrt, 

0571z.: • 7508 

LOOP:-: LODI,R2 WEE'• 

LOOP34 PPSL 	H-'01 	SET CARRY BIT  

INCR2 SUBA,R0 BASE-1,R3 
STR,R.5.3-DHTIRS 
Li I[: 	RI 
sul-1,R-u SASE-Z.H-Z 
STRZ 	R1 
LUDA70 DATAL7,  
I OR I , R1 Ci 	SET STATUS 
BuFR, N L17.117.1P74-  NOC-NIET-7.4E.1.3F1 i LI- 
CPSL 	H/01' 
HEYETH.• Fr.0-E;HSE--1.' 	 1EL E%E. EK WEEK BI_! 	UK 
=TRH, R0 DATAS 
to= — 
ADDA,R0 BASE-2,R3 
_TF 	RI 
CPSL 
RFT, -R.s 
LODZ 	R2 
_-.71-RiRT-RTr -Err Pur:7-p.z-- 
L.ODA, RO DATAS 

PPSL 	H 01  ' 
T TP." 

BCFR, Z LOOP32: 
STRA-TK ETt:DSUF 
LODA, R2 REG'S 

-S.fz't2.• 
CFSL 	H'08' 

- 	RE 'IC, 
***************+****************************************** 

_ 

0547 :157 06FF 
• 77o1 

DAnm.  
05513 717-=,D AF719R 
0551 z.le_4:1 culFFL 
171552 716: 01 
055z. Z1b4 
0554 7.i:167 Cl  

n551,7, TlEE. 
Utibr 	.71H6H 
• ]:16F 7501 

c,i51.41 :174 CO1FFC 
U-1.17,1 	1::11 

2:'1 	02E82710 
J-E,U 
0581 2.1A1 1!F5FF5 

058: ::•1A6 5808 

0585 "2:1RA Z.F2E33 

0587j.HF 17 
0588 	:-51Ea 	 
c15.,,, 9 2:182 . E..2.E.39 
OaDO 	'S1B5 
0531 ▪  OF5FE5 

tElEc 

	 -0504 	 
0595 ZABE 0420 
-f....tt -'±t±:=1Q•D75R12F1-
0597 ..:t1CC 5979 
J51)5 	_1..'- _. 

+..4- - - - - - 	- - - - •--**1.7*-***----***tIrtirlrl*******,Mt**4-• +-+-+-+••+••+- 

PRACD LODA,R0 BCDBUF,R.,- 
BCf---P7Zt 	E E. N L Z 
BRNR,R3 LZSUP 	LEADING ZERO SUPPRESSION 

- 
BSTA,UN WRCHAR 
	 EKHR,R: 	  

L.ZUR 
ESTA,UN WRCHAR 
E,CTR-.,-0H-PRPIEtr 	• 	 

OFTDAT LCUA, RO BCDBUF, 	- 
• ----Etfr::TRy-UN- ftiE 	• 	• 
*************************************4+4:****************** 

-f7:7E FiFt-±70E11-, 	Fl -4 	 • TEST -f51 	Df_fiNK 
LOOP35 LODI, RO H 

STRA, R0 5UF8T RI, 	- • • • TEST OP 	'OP- 	- 
LOOP:5 EI 	REUEL <ORTL=FF) 

- • L0LtA7R.:.]: -€HARNR 



TWIN 	f-IS'EEMEtLER VER 	ti 

 

FACE 0012 

 

  

LINE 	R.., etELECT E 	 

0602 

0604 
Ar.AS 
AF:05 
ciAn7 

31C-0 	Or3FTA 
31CB 1818 

9n1A 	 
31CF 447F 

	

CP.3-F20 	 
71D4 E504 
71Dc. 
:IDS OF7F78 
71DE; 180:t.-4  

4,..7001-3S-E-GD.FF-R$21-84-+F5 	 
BCTR, E NOTFND 
-BCF R, 	N 	GEEN -G-1-„WERS7--LETTERS: LF2 
ANDI: RO Hs7F" 	CLEAR MSB 
STRA.: 	eu-F43-4-, 	  
CONI.: R1 4 
BC-FR,-. Z 4. OGP-36 
LuDH.: RO BLIF5, 
-BCTR  Z NO -T-Ft ••  

0608 :1DD E420 
0.17.0D 	DO0E 
0510 71E1 0500  

COM I R0 A." 
-E4417.:-FF,, 	2 TS. 	TEST FiCf.;:-ENT ETC 

CRTL0 LODI: R1 0 

0612 
0e1.3 .IES 05FF  
n514 31E7 1818 
01;15 
NE 	:1E9 A701 
O 	=TEE' -E421a 
4_ 519 :IED 1872 
0G19  :TEF E42C  

31E1 130C 
11F3-•E42E 
31E5 1808 

0524 31E9 1'804 
31-FE-0502 

0526 71FD 1E02 
0E27  
0528 71FF 0501 

0570 :204 CF1F75 
0631 :207_1Z 
0672 
OG77 721E 
0574 3208 448F 

05,:6 320F 15 

:211 3E2E00 
OE...:9 3214  OLJ1E3.7. • 
171544_i 3217 0C1F38 
0541  
n542 721D 0704 

0544 :222 0C1F7E 
0545_:;:.22Z-E4L7:FL. 	 
0545 7:7., 7 9809 

0548 :228 3F :E:` 

065n 

0552 :274 OD1F-,:.9 

0554 727A 7.D1F3A 

4++1---1,***********************************************4***** 
424-1-F-NCI -L_42-1-CA I,-R1 H'FF ••• 

BCTR.: UN F:ETF:N 
+..}..4. 4'  4** -4,.1,;.+.-+•4.**-4:::+;4:4::..++. 4:4.-4:4:4- .4' '4".  '+.; '+' 	+' '+' '+' '+-+.+.1•+.:A.+; 	*4•' 	 -4' *ALA'.  :4',  

TESTS SUE R3 I 
	 -• COML. RI:1.-R' 

BCT R.: 2 CR T LO 
__TS.1-f4C 

E:C:TR, 2 CRTL.1B 
Rn 	.** 

BC:TR, 2 CRTL18 
- 

BC:TR.: 	CRTL1B 
LODry

.
2 

BCTR,UN RETRN 
.4:4.  4:4. 4: :+: 4; 	'+: 4: 4: 4: 4; 4:4.  +i 	4: 4; + 	4;4; ;iiA; :+.±L‘k 4; 	4; 441.4A:.4.* IL4iikif 

FET1....1E: LODI:R1 1 
RETRN _STRA,R1 CRTL 

STRA, R3.: CHARNR 
. RETC., 	_ 

4,  *4:4,  4.  4,4- +::+:.+::+. 4. A-.4, 	 4.*************************+***** 

PELIN LODE+ -R0 PAc.S 
ANDI, RO H' BF' 
COMI,1 <`0 	141NT.ADNL2, L. IF PPS:=  
RETC, N 
RETC, E 
EsTA, UN CRLF 
Lcam, RI_LINENR„ 
LODA, RO LINENR+1 
EcJA, ON. EINECD..  
LODIR3 4 	PRINT LINE NR IN 4 DIGITS 
BSTA,UN PRBCD 
LODA,R0 BUF5 
_COMT,R0 
BCFR, L WRADR 	ALS GEEN COMMENT, SCHRIjF FiDRES EN 0 
LODI, R3 
PSTA,UN NRTEL 	SCHRIjF 24 BLANKS 
ECTR,ON.PRSOUR., J'Rlrfr 

4,+++.4.:***-1,************4.4.+*+++4.-4-*+******Th:*********4-4,+++-* 
WRADR ESTA,UN WRT1aL 	 ELHNE1_ 

LODA,R1 ADDRES 
B.:1:TadIN 
LODA,Ri. ADDRES+1 



1WIN H_7_,IDE1.IBLER ','EF' 2. u 	 HHGE wolc 

L I NE HDDI.,: 	UE; I Ec.1 	-E 1.7.0 

Af;5,,=. 7240 7F2E5C 
0i:-.57 7247 u7oe 
1711,75.8 3245 0E1F72 

nt:=An 7.24A 988e, 
1.11.1 7240 0E1E77-
1162 724F EIE.03 

1884 

0ILTA4 7257 E606 
17-11z5, 

fr-WHA'? 
BSTR: UN 14F:TleL 
	UM) I 	0E-7— 

L 	Fi R2 Fi E:. R 	P 
0011 I , R2 1 
B 	F: 	E NER 

uR01 
COMI, R2 3 
BuTR;7-- uEENEI-:. 
COMI,R2 6 
Sur-R.. ZPkERk 	PRINT EIT.K0R. 

• 7257 iTiE1F05. 

• Z.2t-JE. 

05701 3250 CE1F77 
• / 
	

Lt1F7-6 

CiFENER L Ci is R2 B 'T' T C:0 E:• 
TS 

BC:TR.,  r.,1 
	 T DDT 7P.2 r 

ST FR, F:2 REG-3A 
--!TTRR,F2  

4 BYTES OF MINDER OBJECT CODE 

• 7'266 OEFF 
• %,,-.117.:7, 	,.F177-  

1.71 r.  74 3268 Cl 

• 726F 3F2E5C 
▪ uriF77 01-4( 

ni,=.7R 7275 R701 
Lr1F77 

• 327A 5860 
▪ 1-13C-IF(t, 

cif,,-.82 327F 070B 

0684 7:287s. 1E04 
7=r-17-7,1±7rr -m(o,•7.  
0686 3287 1878 

L. 0 [1:,  I F:2 H'FF  
"Th...•01-..7 	CT •FI.: 

STR7 	R1 
ESTA,TIN 
BETA, UN WRT1BL 
LODR,F77. FEOR 
SUBI,R3 1 

L 00P .38 
1LODR:FO'RE0OH 
LODLR3 H/08/ 
SDFF,P0 NOG- 
BCTF:, UN F'F:ERR 
SUETT-.J. P2. 
BCT F' , 	LOOF39 

7+77+,  .T7+Thr,r7+,7++,rf7T.,T7+ ,+,7+7+7,+:r+. 	+ • 71,  177+,  4, .+74,, - 	•+-+,•++,t +-+:477#7-7M+ +- 	I • • • 

17-IF.88 728',4 A701 	PR ERR 
n -; ,.2.7,E7 77=5E 
17-16c;ci 

▪ 	0E71,7-n74 • - 	"1.1:4f1 
01L7.'; 72;17 3F2E79 

:11,4 

Of,-7.',44 7'7,58 9876 

• 323D 0700 

32192 1807 
• 	1,F2E9- 

PRSOUR LODI .. R3. 0 
• - 	 + 	 

BC:TR., 	F' R N ALE ATA I 	E I ND E REGEL 
	ESTRT-Let.,1- 

SUBI 	1 
-E7S-T-A. 	 St.:FiNrIS Up. 
LOD I F:2 0 

1f1CT-1.. • P. cj- 
BETA.,  UN I.•IRC:HFiR 

t,ittf. F.2 	4 
B C F F: 	L. 00 P 40 

• = ifi 	IL.. 	• 7.. —E,  L. 

1717VIA 7f:2H7 ETD:: 

0702 :2AE,  0C1F74 
-19reft 

0704 :2E0 CC1F74 
C7 	 rft ft C1i 	  
o7oe 32B6 OD1FC6 

E5011 
0708 32PP 16 
• 	32Ce 	Ci4C: 
0710 :::;2E.E CC1F78  

00MI,R3 44 
EC FR, 	Li:TOPA-1 

KLRFRN LOL:iA, F:0 L I NPAG 

c.TRA, PO LINFAG 
NEW,  HG— 

L. 0E.: 	R1 E;'T T f.  CI[: 
	 • 	ft0t1- 	-tfr- 	.• • 

R El C N 

s TRH, R i RECi:;:i:Fi 



rricc 	0014 

TE.R 	 E SfAtRCE 	 

   

0712 32C3 51 
-7 	:21:4 

 

RRR, R1 
PADJ 	 

 

  

0714 7T:C6 8601 
c171 	72C0 51 
• 7%7 C9 
X1 	717 72CD 
0718 32CD 453F 
• 72-CF CE1F7R  
072n 32D2 F302 
n721 	:2-P-1- 113:E; 
0722 32D6 CD1F79 
072: 7T4:::E4 
0724 72Di_ 070A 
n725  _2 'E. :F2E5E  
17172i:,  72E1 0704 
i717?7 :2E3 CF1F77  
0T 	32E5 0E1F78 
07;_,3 32E3  
0770 72EC Cl 
n771 :2ED :F 2E6-5  

R2 1 

STF-r:1 	STRA, R1 REI31Fi 

LOC:' I RE: 10 
ESTFI._ UN i4F:TE'L 

R."2: 4 

E:CFR, N AND 
F,2 

AND 	 RI 
ST :F=1-. 	-F.:EGOE4J--- 

LE:TBYT BDRR, RI STRI 

LOL,Fi, R2 F:ECi2Fi 
L17..11-44, 
STRZ 	R.1 
ESTA.LIIN WHEX 

n772 72FO 7F2E5C 
0777 321-7:  -04;11F77 
0774 32F6 A701 
O7:5  
077F,  2FE 5B5C: 
07:7 .7-2F-D di_:Z1F7? 	 
n7.-38 2.00 0C1F74 
'71723 	 -- 

,,4  
07  
n74

41  
2 2DDE OD1F79 

0743 T:20E 
n744 
0745 3: ?11  Jai--.*E7R 
0746 7:714 5E01 
	_ 

074E: 7:217 7.:F2F00 
074:EI 1!=i  LEAF.T.,Z 	 
n750 	n70A 
0751 231F 3E';',E5F 
0752 	0E1F78 

01-=.74:71-.7 	• 
0754 2228 Cl 

1.1.-Dp.76a 

0756 	7:_F2E5C 
0757 	22?F AZIFI,E77 • 
0758 -27:22 R7n1 
	 • 	,a1ZA.CF:IEZZ _ 

g7eo 7=7 5B,F.A7 

0752 2220 A401 
0757:  7:7:7:E.C_CIF-74 
'3754 2241 1C23HA 

0766 

ESTR, UN WRTIEL 

E-.UE: I , 	I 
• S -47.47.A,.1 
ERNE, R7 LOOP43 

f.,:za2a 
LODA, RO L. INFAG 
'.7.*LiEl .4;0 .1 
STRH, R.1 LINFAG 

.UL.,4P.A13 
LODA, R1 R.F.G1A 

LEJ-0.T7 
4:************************************4 

WROEJ__ LLC,17i—RaREi3OEj 
BRNR, 	

i- 
	BOF 5 LEER? 

RETU, UN_ 
NOTEMP 88TH, UN CRLF 

LODI, RE: 10 

LODA, R2 REG2A 
LOOP44- Loc,11,_ Rd EYTE1, 

STR7 	R1 
ESTA-UN 	 
ESTA, UN IART1BL 

.RE,37A 
:E-".1181, R3 I 
STPA• R7. PP-,-47A... 
ERNR, 	LOOP44 
LOL i, R0 LINPAG 
SUEI, RO I 

R0 LIN:-A:43 
ECTA, 	NEMPAG 
RETL, ON . 	. - 	a 

***** +4.********************** 



TWIN ASSEMBLER VER 2.0 

LINE ADDR OBJECT E . SOURCE . 

0767 7F2FnA CONTST 
-71-717,S-7  1-7LT 
076c1  cAlFDO 
0770 7:1,4C 0501 
0771 	.-3.24E CD1ED9 

0772 	- 7F-,2 C1_1FDE 
uufFD7 

0775 	.20.58 CC1FD8 
of-7771- 

0777 ":z5D OFT:E7R 
r_4zrE 

077c1 7.72 180A 
ofoo 	164- 0000 
0781 7:76 5 E4D-: 

BETH, UN ENDREG EINDE REGEL? 
F:ET1_: F 70-jR.:RETURN 
STRA, SRCPNT 
LODI, R1 1 
STRA, R1 NEGOON 
EOR17 	Ro 
STRA, F:8 INDIR 

FO REUF 
STRA, RO AE:UF+1 
LoDI, 	H' FF 
LODA, PO BUF5-1, 	+ 
cUMT, Fo H' r 	- - 
ACTR, 7  c:TPOIN 

F.2: 0 
CC7411, RO 

PAGE 171015 

078ci 	0401 

07c11 T.:70.7E 9F1AD1= 	PLUS 

0793 77:84 9E]:475 
OF:F7R 

0795 7.: 7]:8H 1_:F1F75 
,f01 

0797 7--;7 8F 0D1FD9 
	 -P.124 
0799 
0600 	'v7...-.?7 E.1.2s 	• — • 
0801 -,- 7.3119 1863 
	-E4f7D- 

080Z 27f.9D 1C:3  4:A 
I 	61I. 4 7.; I; 70 
0805 
0806 '.7:.;jR!5 0F.. 7E 
0807 72A8 E427 

0809 7:71:9D OF 'F'A'A 

08.1.1 3:383 E41.1 

0813 ::;AS ABOO 
I 	- 
0815 Ir'f.:AD 3F71 BC 
0816 	..7n:::ce- E502 	 
0817 

 
2:2s.02 102:475 
.77:C.5 	2.72D7- 

0819 7708 0C1F29 

0821 770E 7F2EF7 
:72: 	OD1F-47 	 

6_17 	:. 6A 0601 
LFIFDC 

0785 77.6A OF.3.F7A 

0787 	E42A 

L.OD I R2 
. '61HuiN EIRFLP:2 

L.01H;FCi  
ETH 	 P.2 

0.041 i, .; R0 
EC:FR.; 
L OE>I. R 0 
-7;Rn. F.9 
STRH, 
CutIA.; 
BCFA.; N 
L. CID .; Ro 

81 NP 	R .; R7 
L. CIE . F.1 

t.OMTEK 

C: 0 1'1 I .; R 0 H C:1 
L. .H 	t 4 Ei 

BE.:, RR.; R7: l'•;IF:11 I 1'..11 
Rf*f 

BETA, 	GETL.AB 
tHi- t .: 	R1 7 
B T H.; 	CR T -11 
	 Et-BT-Ft UN 	LtAf..tE 	--Def-HFAPE.2;'..-...; L. 	 - 	 

+7.::R .F1...1. J.. 	• 	- • 

f-41---+ 

:ETRA.; R1 NEI CON 
„ Rf7 

BOTH, 2 DOLLAR 

BC:TR.; 2 FLUE 
COM I  I. 
BC:TA, 2 MI NUE 

-COM 
E;C: T A. 2 	001111A 

t.71--r; F.C1 -E1.1-Ft5-.; F:7 
C:01-1 I „ F0 H / 27 	AC:CENT 
EC-T A.; 	et:E.t4 
L.01.1:. A .; PC BBF 5-1 , 

Pt- 	fits 	1  

STARRY. 
1 
SP CENT 
BUF5-1 R7, + 
HARK 
A/*' 
STNR- 
1 
INC'rIP  
ERC:PNT 
CHFiCNT 
C 	J. 
BLIPS 
CHAR NR 
1-  



TWIN ASSEMBLER VER a0 
	

PAGE 0016 

LINE ADDR OBJECT E SOURCE 

0827:: 33D4 1E3479 
- 	 - 	- 

0825 ]]DH 0701 
0021'; 	424FF1-43 
0827 ]]DF Cl 

77c9 0FEF47 
0829 33E3 C2 
0-A7i14 334 3F347D 
0831 33E7 0F1F75  

BCTA,N CRTLFF 
  	85TiR7-UN 	rT4p-E2

LODI,R3 I 
L8DAr-R0 	x78INT4,R3. 
STRZ 	R1 
LOCA,-R 
STRZ 	R2 

Tc,TCOM LODA,R3 CHARNR 

	

0833 ]]ED 1C3453 
	

BCTH,Z COMMA 
1C)::441,441--44z 	 

	

0875 77F2 1C7457 
	

BCTH,Z COMMA 
33F5 E$2C 
	

COM4. 

	

33E7 1C3453 
	

BCTA., Z COMMA 
:2:FR E12B 
]]FC 1C=7E 
33EF E12C 
3401 1837 
34-Ci3 1E3475  

****+***********4:***********4:***************************** 
EFT-RHIN  
PCFA,Z CFTL11 FOUT? 

~~TRL FN- 
]40F E401 	 COMI,R0 1 
2411  1F747'.1 	 CRIL.1 	_STRING  	Is EDI IT 
3414 1811 	 BCTR,2 BUF90 	WORDT 00-BYTE 
]-41E-E402 - 	 COMI,Ra2_ 

0851 :.418 1D2:475 	 BLTA., F. CRTL11 
LODEL-R1-.BUFq 

0853 341E 0E1FE4 	 LODA,F2 BUF9+1 WORDT BYTE1-BYTE2 
_17.1:=154 	 ESTR,UN_PFIRDR 
0855 D424 1F33E7 	 Br:TA,UN TSTO0M 
cip5E.  
171857 7427 0500 	E5F90 LnDI,R1 

L1]DA,R2 EUF9_ 
08._..1:1 	1E77- 	 EICTR,UN RELA 
17-10 	 _A-H-i-:****:71-::i-..****+.+*****J,*A-:*4:.***********+************I********* 
0861 ]..42E 0D1F:1 	DOLLAR 1.nDA,R1 ITOUNT:2 
0862  34:1 	 . 	_ 	 R2 COUNT2+1 
086:. :4:4 -:::F:47D 	 ESTA,UN RELADR 
	 1E7:7E7_ 	. 	Br-TR,UN...T3TCOM 

0865 	 41-1,****************+*********************************** 

(7-vw 
0877 
17v8.7c..74 

0841 

0?/-14  
0845 7:409 907:475 
08,1E 
0847 

0849 
oc—da 

BOTA,2 PLUS 

BCTR,Z MINUS 
ECTRUN—CRTL11 

	

_0E66 	 MINUS. 
08E7 :343C CD1FD9 

	

0P,E2 	CR1FT:C. 
0869 7:442 0F7.:F7A 
_OSZO 2445 CF1F75--_ 
0871 1:.:448 

087:3 ]:44B 0424 
CL1F2A _ 

0;:---;75 :450 1F:406 

0877 :457: EFIFDC 

LODI: R1 f.i'FF' 
STRA,R1 NEGCON 
c,TRA,R7. SRCRIAT  
LODA,R0 BUF5 
STRA).R3: 	 _ 
ECTA,UN CONTEK 

STDOL LOD1,R0 A'S' 
STRH, R0E: 
BCTA,UN ACCENT 

-1'* --1-:*..-k******4.*******+++.4.:***+*+****.,-1- . 	 . 
COMMA CONA,R SRCFNT 

CRTPL 



0897 ***4:4-***********************+***************************** 

0909 -7 435 1B6B 
fo71J2 

4- i-4.44- +***4.*****++44.4.***f**4***4,A-4******-1,4,4*************** 

r7CITIREL-E77, TR.TtiN. COM FLI. 
BCTR, UN ADABF 

-7, 	• 4.7+. ,7- .T7r+7+7 	.+- 	474.4,1. .+7+:-!+. 	 r+r+r•+. 47+ +. • • •+. 4,.+•-r+r:-  • • . - • • 7+,-*:.:+r•' • • • - • • 	• • • • 	• •+..y .. .. 

0915 749D 7508 
1. 	 

0917 

CLF-,W CPSL FLO8' 
	-F7ETC,tN 

*************************************************.********* 

TWIN ASSEMBLER VER 2. 0 FADE 171017 

LINE ADDR OBJECT E SOURCE 

0879 Z459 0C1FDF LODA, RD HAAK 
<451_ 1Hub STOCRT 

O831 2:45E 1908 ECTR, EUFP1 
0882 7,1150 20 RETCH 	EORZ RD 
088 2461 0C1FD7 STRA, RD AB UF 
0884 _ -.41:7,4 7TOCRT 'TRA: RO 
0885 7.A67 CF1F75 STRH. CHARNR 

_.46A 1( RETL:,LN 
0887 7A-6E. WIFE)? BUFP1 	LC DA,R0 ABUF 
0666 ...4i;-E---T.C1M:T STRARO ABUF-1-f 
riRP:9 3471 1B6D ECTR,UN RETCH 

4:4:4H-4**,+:4,+:44,4, 4.***********4++,*****4:74,+4**4..*44-:FRiFTKA7477+:4.74.4. 
17-1:2:91 DEOn CRTFL3 EIRR2R.3 CRTL11 

044.1E CETLII-LODI, R0 I 
4_18:9+7.: 3477 186.E. BCTR, UN '.-7,TOCRT 
0c.:7+4 **A,  ********* 474.-F,Mr417:747+7f•47.+++. 
PiR 	7:479 04FF 	CRTLFF LCOI,R0 FL'FF' 

	

1E57 	 •ECTMUM=Cr.I. 1,7 

D tiC.L.FDa-  " FELP,DP 	 NECICON" " 	• 
0R99 3484_i lAll 	 ECTR, N COMRFL 
-400 	FEIFT71=z- 	RT,RBF_. ADDA,R2-REUF+1 

0901 -3485 7708 	 FFSL 	H/08/ 
• ALJOH1FIEUF 

17.1.;471-:z ]..42A 7508 	 CP SL 	H 08 ' 
ri904 	 • • 	 -R-R, 	OF 

CF1FD8 	 =TRH: P2 ABUF+1 
	i( 	 F7ETC 

0911 7:497 7501 	ROTAle c: F 	H 01 
	 FF 	t-r1.18 

0913 349B C,2 	 E:E L R2 
3C 	• RPt, R17-  

T11.71-8-774-nri-In 	 Rt. 	  
0919 :4A1 

"fLiffr--2:11 -  
C:2 STRZ 	R2 

0921 34A4 
]."-S 

8500 
• PFSt 	:8 

ADD I, Ri 0 

09 
__ET5 •BCTRT. 	• Utt CLF-Strl- 

***********4-******* ********* 4:,1- +:-************ 

0325 3,::i-AA 26FF 
CtrMPL2 

BURL, R2 H` FF' 

092.7 
nc?2s 

:4AE 7708 PFSL 	H'08/ 

092cJ :4B2 1869 
e 

PCIP,UN CLFSW 

097:.1 :484 20 :[ ND 	EDF:: 	RD 
+. t 	+- 

''' ,1-1!Ft 
CCIFDD 

0711 

Szfl:.EN--  • 
TPA.. 	CONIRL 

• L 	.R3 I F 



[WIN ASSEMBLER VER 2.0 	 PAGE 0018 

_INE ADDR OBJECT E SOURCE 

3975 =4BD CF5FE3 	LOOP59 STRA, RO EUF9, 	- 
3'176 71C0 5E728 	 F,:-RNR7-R= 	+7,110DR5; 	 
9977 74C2 0501 	 LODI, R1 1 
31-",:0 	=4C+ CDIFDFF 	 TEKEN 	 
D979 74C7 0E1E75 	 LODA, R7 CHARNR 
:2C10 	=1CH 01-71- R[- 	 tODA.,. R0 -64_1F5-1,-R3- 
:3941 ]4CD 02 	 5TRZ 	R2 
r:42 =10E -0F=F7A 	L:01)H, 	-SUF5 
394= =4D1 E427 	 COMI, RO H'27/ 	ACCENT 
3144 74DT 9010 	PCFR72 -GEENHC 	 
-3945 =4D5 E6C2 	 COMI, R2 H/C2' 	B STRING 

I4K1 	 -8.CTR,2 
 

7i947 =4D9 =4D9 E6CF 
	

CONI,R2 WCF/ 
	

O STRING 
=1D 1C=5D4::- 	 -0CTSTR 

71949 =4DE E6C4 
	

CONI,R2 WC4' 
	

D STRING 
• =1:0 1C,3A; 
	

DECSTR 
D951 =4E= E6C8 
	

CONI, R2 H/C8' 
	

H STRING 
EI:4?TR,Z • .HEXSTP. 

0957  Z4E8 E6C1 
	

COM', R2 H'Cl' 
	

A STRING 
D954 -,4Ea 
	

BC TA,: RSCSTF 
1955 Z4ED 1FZEEF 
	

BCTA, UN CRTLls FOUT 

3957 =4F0 0E1F2A 	GEENAC LOD A „ R2 BUF8 

0959 =4F5 9CZEF3 
0gE0 :4F8 A70==.' 
0961 Z4FA 1FZE25 

171967. 74FD 0500 	BINSTR LCULF:1 0 
CI-:,1FE0•••• 	 STRA,Fa sTRCON 

O965 751712 0600 	 LOD I R2 0 
Oq66  751714' FEl-FI:7' 	 COMH'R2 CHAU-4T 
0967 ]507 9HR5 	 BCFR, N +FTADR1 

OFZE7R 	 EUF5-1, 
0969 750F: 9H15 	 ECER„ N 01.-1800 
Zi:.:470-::51.7;i: • A4.60 	••• • ..LOOF45 	!B I „ RO FV.E0' 
097 	:::510 E401 	 COM I „ 

at2 	 BCTR, 
0977. 7.514 ZF7.497 	 BsTA.. uN 

BSTH,UN  
3975 Z51A 1R92 	 BCTR„ N 

LOCIF46 LOD A„ RO_ 
3977 Z51F 	 BUFF:„ N 

ECTF:, UN 
3979 Z527_ E42D 	 CONI, RO B I T SOB 
lal-all_aa25. 9809 _ 	 BCFR, Z TSTPLB Trzc.T 
3981 Z527 04FF 	 LOD I„ F:0 H'FF ' 
Iaa2 7.-;aa,CC1FDA 	 STRR, RO TEKEN 

75'DC lEeE 	 ECTR, UN LOOR46 

BCFR,1 CRTFFS 
SUBI,RZ 2_ 
BCTA,UN DECSTR 

1 
*FTRDE1 IN BINAIRE_STRING___ALLEEN OPTELLEN 
ROTA1F,  
ADNR 
*FTADR1 
EUF57-1, F17.17. 	_ 
TSTACC 
LOOP45 

	

+,4,-1,4,4,14:4:4,44:4:44,4:4:4,4:4 1-4-.1,4,4+4 ;4:44'.*+?I':±:**4 -rkA:::+:+:+4'4:*** 	 

FTADR1 ACON 	CRTL1S 
+++.:+ 	 ++ 	:+: 4: 4- 	4:4: 4: 4: 	4: 4: 4: 	4: 4: 4,  4: :4-,  4,  4: IAA* 	 
TSTPLL7-: COM I RA A 

	

BCTR,Z LOOP46 	 _ _ 	_ 
TST ACC: CON', RO H-27' 
	

HCCENT 

	

BCFR, Z criNCON 
	

C.:011MR 

3985 Z52E ZEEF 
Dq81F 
;i987 	F42B 

_ 
3989 :5Z4 E427 
la:Da _Z5ZB 3!CZ585. 



IWIN 	 VER o 

E 	C1:1R LE 

F913E1,119 

L ir& 	Hi.)1.:F.- 	UBJELT 

,7777 0402 LOOP47- L0D7;RO- Z 
2:578 CC1FDD 

ooF49 
5TRA,R0 CONTRL 
27TRH,R71-  cHARNR LFIFT7 

n91:14 '3541 OF1FDB LODA,R 	STRLEN 
11935 5544 0C1FDA LODA, RO TEF EN 
09; 	7547 2E7:.4A8 BSTA, N 	COMPL2 

01 LUL. 	R1 
099A 5546 1907 BC.TR. 2 	BORROW 
0959 	E47F---  cuML 	H' FF 
1000 754F 1907 E[:TF:. 2 	BORROW 
iooi z551 c.FrE;2. :TRA:R171 EUF2-r; 
10A2 *2554 02 BORROW LOD7 	R2 

1004 2:559 CF1FDB 
TRH, FO EUF9=I, 

STRA, R2 STRLEN 
100 	-f071 • 1JDDT, -Ra i- 	- 	" 	• - 
1105 555D CC1FDA STRA, RO 	TEF-:.EN 
loo/ 	<5e„o 	c'10 cOML R7. 16- 	'MEER TJRN -1 : 
lid. 	7:5,62 	1310 BCTR, F 	..RTL25 

0ci!--LZ CONTRL 
101171 2:5E7 	lE5 IH F 	RARS 

LOD11, R2 	CHAF.N1-;. T -  
1012 756D OC1FE0 LODFL RO 'ETRCON 

E:7R, 7 	I NS TR 
1014 	E401 COM 	R0 

E:TR, 	--HE,'917.7 1=77777777:777737) 
11711 	-3:57 	E402 CON' .: R0 	2 

OCTSTF'. --11=1:71:: 10j7   :.::TR 
101A 757D 1F2625 ECTA. UN DECSTR 

4- 	.+ 	+: 4: t: :1,  4 -- 	. 	4: 4: 	:t-t,t: 4 4: 4: 	:t 	t 4--t: ft: 4: 4-  t 4"--Fr17-4-t:Ir17*-74...-T7TrIT75F- u I :171 
1020 	i-71402 12R IL.. 2c.: F:0 	2 

• '-- EC: TR.: titl 	:T'.FT  
1022 4. 4,  4: 4: 44:4: 4,  4 4: 4 	4: 4,  A,  444: 4,  4,  4: 4:4,  

11,1121:: 
1024 :35E:7 

tilTtrif... COI 
E T A S 	Lu P 48 
BeT A.: UN 	CRIT'Lle:::FUi 

102 
A 

4: 4. 	* 	- 4.* 4. 4. ** * 4,  4- 4.  

1029 
1029 

TT t 
2::•.59F 	CD1FE0 

-- -HE 	T 	L tIt-C 	P1. • 	- 
ST RA, Ri STRCON 

1i7i771 
5592 7ift 
5594 0600 

tODI„ R1 
P2 

Cf)MR, 	fl-I-ArttT 
107:2 5599 9AEF BCFR, N 	15151:15 	ALS LAATSTF CHAR CiEEN - 	DAN FOUT 
_ Pret - - 

10:4 9A2A E:L:FR. N 	BIT80A 
1-1555Fte Ti THE X -t;.11.4i)..LHO-H'FF--------  • • lAT-F 
10515 A2 E445 1.2.01•11„ RO 
1,D27 
108 
:- qt 
SSAL A45D 

BC TR.: • P • 	Elf;?.C-1S-  
c:UE: 	RO 	H 	••• 

Dfit4 Fertff 

• - 	Re. 	9- • 	•- 	• t"ttifirt Eir- 
1040 3902 P 	LLJJ10 

-SUE I 
1042 ::SHF 	C FIE 76: Tic 	F: 	.: 	R 	Csi 0 A 

t..)-4 I .  
L..0 0 P 	ESTA 

- 	- 	- 
F EI 2I  

--------- 



TWIN fi=EMBLER VER 2. 0 

 

PRGE 	-0020 

 

  

 

E 	 

 

I 	. 	• 	• 

 

117147 	=5C.A 	= 	I : 	 fif*NR. 	 
1048 35BD 1A4B 	 BCTR,N BRC1S 
1049 	3.52F Jr1.7FT: 	EGDFF., 	-RECi011 
1050 75C2 OF7F7A 	L 0 P 4 3 L.. ODA F.: E F 5 1 
103± 	3505 DE35-3 
1052 75C8 1P56 	 BCTR, UN TSTHEX 
1057 	7.!'.5.CA.  	 COMI,R0 A 
1054 75CC 9807 	 BCFR, Z TSTPLS 
1:055 	35CE. 	 RO• 	/ 	 
10151. 35D0 CC1FDA 	 STRA, RO TEKEN 
107 	 
1058 3:5D5 E42B 	TSTELS cOMI, Rn 
107-A 	14:44cF.4 	 ECTR,Z 
106@ ]5D9 1F2:5::4 	 ECTA,UN TSTHCC 
1061  	- 4L4' 	'Lk' ,L;. -;4•-+:4•• 4.• 	 4.;.1.+:***  

1062 -35DC 0502 	OCT9TR LOC) R1 2 
10E.3 35DE 17,D1,FE0- 	 S7RA,-R1. 	1TX 1 

1064 ..]:5E1 0700 	 LODI.. R1 0 
	 iailT1a • • 	 R2.• 0. 

10 	35E5 FF1FC7 	 COMA, R3 CHACNT 
1067 35E8•• 5AE9  	RZIFLR.., 	A.._FOUT AD 
1068 -35EA 0F7F7A 	 1-CiDA„ RO BUF5-1, 	± 
10E9 35E 	EI:FR, 4 	T900 	 
1070 3.5EF A4E0 	TF,TOCT SUGI.R0 H'BO' 
147,,71 	 RO • • 	 
1072 -3:5F:: 1.9FE 	 BCTR, P *FOUTAD 
1077: Z5F5 	CF1F7Z--  	 T RR. Ra 
1074 :I5F8 	 LODI: R.*.] 
1075  2.-:-5F-4-4 	 - I .00P50 ESTA, UN ••ROTH16. 
1076 :5FD 1AA4 	 ECTR, N *FOUTAD 
	7  =-47.-Z.F-477 	 • -- 	 BDRR, R7  LCOP50 
1079 3601 -3.F:4A0 	 BSTH,UN ADNR 
1079   _:.6.04 -:LA91)__ 	• 	• • 
1080 7606 0F1F76 	 LODH,RZ REGOA 

 	3E- a9 _ITJF'11F7A_ 	Ll)ciP51 LGDG.R0 	R.3, 
1082 360C 9E7574 	 BCFP, N TSTACc 
	• 	1E.5E_ • • • . 	••• 	•• • ETR, UN TETOCT 

1094 3611 E42D 	P I T800 COMI,R0 H'-' 

	

_ 	. 	 T9TPL0 
1086 7615 04FF 	 LODI, RO H'FF' 
109 	calf:ai:4-'___-'__ 	'STRR—RU lEvEN 
1088 761A 1P6D 	 EcTR, UN LOnP51 
1099  7610 EALE _ 	. . . TSTRLfl COM.. 	• R ' 
1090 361E 1869 	 BCTR,Z LOOP 51 
i 0(41 7E2n 	 • BCTR, Lt14 TETRCC.. 
109'D 
	

4: 4: 4: *4: + 4: 4: 4: 44- 4: 4,44: 4: :I,  44:4: 4: 4: 4,  44: 4: 4-- 4' 4: 4,4: 4 	4: 4,44: :44: 4: :4: 	4: 4,  4: 4:4-4: 

:IEEE 	FOUT ACON. CRTLic- 
11.7v;4 
	

4: 4' 4: 4: 4,4: 4: 4,  4: 4' 4 4' 4: 	*44: 4-4' -4 4; 4: 4: 4: 4: :4' 4: 4,  4: 4:4,  4' 4' * 4- 44: 4,  4,  4- 4- 4- 	4: 4,  44: 	*: 4 4: 

DEF:STR .1_0DL R1 7." 
1096 7627 CD1FE0 	 STRA.. RA. STRCON 
1097 	 LODI, RI 0'__- 

	

1098 • 	171601.71 	 LODI, R2 0 
• LEIF 	 COMA, R3 _CHAcNT 

1100 :671 9AF0 
OFLETR__ 

1102 	3F3E87 

BCFR) N 4.FOUTAD 
LODA, RO BUF5-1. F7, + 
ECFFL N BITS0D 

 

 



[-WIN ASSEMBLER VER 	 PAGE 0021 

_INE ADDR OBJECT E SOURCE 

L107  7613+9 A4E0 	TSTDEC: SUBI,R0 
L104-7, 	 COMI„ FO 9 
1105 2:62T.,  19E4 	 ECTP„ P *FOUTAD 
1.106 ]:ECF 2:F2:497 	 BETA, UN ROTA1E. 
1107  :3642 JADE 	 ECTF-;-:„ N *FOU THD AD 
1_108 75'.;,-44 -17.DIFE1 	 ITDPiTW:F.; 
1103 7647 CE1FE2 	 crTREL R2 DECLSB 
111U 	 • UN RuTH1 
1111 ]:64D -IAEA 	 BCTR, N *FOUTAD 

• POTHit:=_T- 
1117 7652 'ACP 	 .BCTR, N *FOUTAD 
ri1.4- e77,4= SE1F7'2- 	 RZ 
1115 2:657 7708 	 PF.7,1_ 

111c. 	MIFF:1 	 ADDR,P1 . DECMSB 
1117 .7,:$55C 7508 	 CFSL 
ITT .7,77T-IFIL:z 	 N ++:Fr.-TUTAD 
1119 2:E60 	 R,,,JA„ UN ADNR 

rr271-7..7,77.-  IFTF.R5 - - 	 BCTR N ERFOUT 
1121 ]:666 OF-2,E7A 	 I CilDR, PO EUF5-1, 	+ 
TT22 	:7.4A10 	 Ei7FF„N TFTMND TEST - 

1123 17,6E8 E4P9 	 CiDMI„PO 

YlL:T 	 BCFR,P T'7,TDEC 
1125 11:66F 0C1F2A 	LOOP5] LODH,R0 BUF8 
▪ 76777-747.4--- 	 • - CO MT, PO A ' 	• 

1127 7....E.74 	 SCFR.Z EPFOUT 
.• 	7e7F-R702-- 	 SUET, FS: 2 

1129 -,i:678 1F35T9 	 PCIA„ UN LOOP47 
11:77-7E7E F47D 	TSTMND COMI.R0 
• 72.E7D 1804 	 ETTR„ Z NETCH1 

•E-42E•- 	 COMI, RO A'+' 
D6E1 981]: 	 GCFR,Z COVRAC 

1 
117Z.:5 	1.Ee8 	 GCTR,UN LOOP53 

- 	T?OD nOMI , 
11• 2- -,]16S5 9807 	 BCFR,Z TSTRLD 
/ -04FF • 	 LOD PO.  H-Ff-  • 
112:9 	CC1FDA 	 ,-T.TRA„ PO TEKEN 

• • 	• UN LOOP52 
1141 	E42E 	TSTPLL,  CONT., RO A'+' 
11 	1E94 	18-50 
1 147 -.1_656 E427 	COMPRI'. COMI.R0 H-27/ 	RI:CENT 

LOOR47 	-- 
1145 :-.63E E42C 	 CC.V I, P0 A 
1146 	 
1147 ::::69F 0C1F2A 	 LOEH.R0 BUF8 

F4L4- 	 -A 	- - 
1149 2:ER4 180F 	 ErTR, Z CHARM1 
tIttil-- Hf.;-  1.52, EEF -•• - PPPOUT BCTH,UN CR TL1S 
1151 	 ,ii--4-.-„1-„A.:4-f-,,,-,,+++++4,4-1-**4.***********+:4,*****.ff*.**4-i-:*******4-1-4-1,* 

- • 	• LODH,R0 -0PC1  
COM „ E0 

1155 7'5P1 A701 	CHHPM1 :=UR1 	I 
t 	f.q-4 LO(/P47 	 _ _ 

1157 	 4+ -.- 4+ 	+ T .+ 1. 	4  4 4 4  4 4-.4 	 4.:4 4. 	 +4 i'4++ 	4-i- 	 * 4. 

1_15;2 	fFdFf..:+? 	F5T..1R 



TWIN ASSEMBLER VER 	 PAGE 0022 

LINE ADDR OBJECT E SOURCE 

1159 7::EB9 9A6B 	 BCFR) N ERFOUT 
iliso 	-;:-.-J.T.RF  	 R± e 
1161 76BD 0F TF7A 	LOOP55 LODA) RO BUF5-1) 	+ 
	62   447F 	 Ft-ND-T. ) 	'7F' 
1167 76C2 1S62 	 BCTR) Z BRFOUT 

€t.* H." *2 
1165 3ECE 180A 	 BC:TR) Z END S R 
11 G 	G 	C:0 E-3-E-F. 	 9 P RH, P0 	Pis +- 
1167 36CE; E510 	 COM ) R1 16 
11,SO 	 -9-9EE 	 E;C:Ff ,  P frt.-44P F45 

1169 7:61.7.:F 1F-35:80 	 ECTA) UN CR TL23: 
11.70 	 4,4; **4- 	 ‘4-*******4.:*41* 	**  

1171 ,.DEJ,.. 0F.:F7A 	ENDSTR LODH,R0 BUF5-1, F3, + 
1172 	3C4'.:'5 -1806 	 TP!.,--42 K.L.STRisI4 

	

76D7 E427 	 COM I .. 	H 27 ." 	RII:CENT 
117'4 	 'PiP-0..2 	 I;" 

	

76DB 1E6P 	 BCTR,UN Pi-P:1_1E3 
***** 4-4-4 + 	4-*****-4,4,4,4- ****4.*-4, 	 4,4;*:.;4.;se:4;4,;41.4 	k' '4,  4,  '4- '4- 4-44  'L  

1177 76DD CD1FDE; 
1178—;-647  4i;704, 

 

KL8TR0 sTRA, FA. STRLEN 
E. -3 1  

 

  

1179 T6E2 CF1F75 	 s i HH) R3 CARRNR 

1180 7.:,64"rf-J- .4;4C.14P-DIP 	 - LOD-A, R 0- S T 
1181 36E8 1805 	 ECTR., Z CRTL1S  

1187 TEEB CC1F29 	5TCRTL SIR A Ri-Ti CR T L. 

1134  3EEE 17 	 FE TEL 
1185 	 4,4, 4 4 4.* *4.4.*:4  *  

	

—4,142E  3-6EF 0401 	.R T.  L. 	 1. 	- 
1187 36E1 1E78 	 BCTR.UN STCRTL 

11SS 	 4. A-- 	is +- A- 	4; 4; 4; 4; 4; 4.; 4; i; 4. 4; 4; ;i; 44s. 4;:* 4; 4; 4' 	4; 4,4. 4; ;f: 4; 4; 4' 4; 4.4; 	 4;  
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