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1.0 INTRODUCTION

The FPP Assembler, designed for the PDP-12 Floating Point Processor,
translates PDP-8 and floating point mnemonic operation codes in a
source program into binary codes in two passes, the first to assign
numeric values to symbols and place them in the symbol table, and
the second to generate the binary coding and program listing. Using
the FPP-12 hardware, an entire set of floating point instructions can
be implemented for quicker calculations and expanded capabilities.
Numeric values can be calculated as 2 word integers, 2 word double
precision fractions, or 3 word floating point values. Assembler
fundamentals are discussed only briefly in this document. Refer to
the FPP User's Guide, DEC-12-GQZA-D, for detailed information on the
floating point processor and its instruction set; refer to the LAP6-
DIAL Programmer's Reference Manual, DEC-12-SE2D-D, for more informa-

tion on assemblers.
2.0 HARDWARE REQUIREMENTS
The minimum hardware configuration is:

PDP-12/20 with 8K of core memory
RK8, DF32 (two are needed) and RS@8 disks are among the
supported options,

An FPP-12 is strongly recommended.
3.0 STATEMENT SYNTAX

A source program is a sequence of coding statements generally entered

via the Teletypel in the general format:
tag, instruction expression/comment

A physical line of coding may be up to 95 characters long and is termi-
nated by a carriage return; however, on the program listing, lines will
be truncated. A semicolon can be used in a line of code (except in

the comment field) to terminate a logical statement, thus permitting
several statements to be typed on a single Teletype line. However, a
set of logical statements separated by semicolons must not exceed

the 95 character limit.

lTeletype is a registered trademark of Teletype Corporation.



A space is required in a statement:

1. after an instruction mnemonic

2. after an indirect I

3. before a slash (/) used to indicate a comment
4. as an OR cperator.

Multiple spaces or tabs are equivalent to a single space. These

characters are optional after a comma in a tag and before a statement.

3.1 Tags

A statement tag is indicated by preceding the statement to be labeled
with a user-defined symbol followed by a comma. (Refer to Section
3.2). This format assigns the current value of the location counter

to the tag. A mneronic op code or defined pseudo-op cannot be a state-

ment tag.

3.2 Expressions

The FPP Assembler interprets three expression formats:

1. Integer (used as addresses only)
2. Double precision (floating point with no exponent)
3. Floating point,

An expression can contain:

1. A user-defined symbol (equate statement or tag)

2. A period {.) to indicate the current location

3. PDP-8 operator and IOT instructions

4. An expression and a symbol or number combined by an
operator,

FPP instructions and PDP-8 memory reference instructions are illegal

symbols in expressions.

User symbols can be 1 to 6 alphanumeric characters in length and must
have an initial alphabetic character. Any additional characters are
ignored. Thus, the symbols

A
Al234

are acceptable, bul in the symbol

ASYMBOLMAYBEMORETHAN6 CHARACTERS



only the first six characters are stored as the symbol name. In this
case, all characters after ASYMBO are ignored.

All integer expressions are computed in 24 bit 2's complement arith-
metic and then truncated as necessary (e.g., to 15 bits for 2-word

FPP memory reference instructions and to 12 bits for expressions).
The following are examples of legal integer (address) expressions:

START+1

123
BUFSIZ*2+BUFFER
-3
POINTER&7 608+ 300
(ADDRES+2

The radix pseudo-ops, OCTAL and DECIMAL, are required for integer

expressions; floating point and double precision expressions always
have a radix of 1f. All the symbols and numbers used in an expres-
sion must be of the same type. Note that a decimal number of more

than eight digits may cause improper conversion.
Double precision numbers are treated as follows:

a. Double precision numbers equal to or greater than
1.0 in magnitude are converted to 2 word integers
with the fractional part ignored. Thus,

100.D is converted to @;@144 (octal)

4997.D is converted to 1;1

b. Double precision numbers less than 1.0 in magni-
tude are converted to 2 word fractions (floating
point numbers unnormalized to have zero exponent).
Thus,

.5D is converted to 2@808@;8 (octal)

.125D is converted to @489;:4

Note that numbers greater than 223—1 should not be used in double
precision format.



Examples of acceptable double precision numbers are:

1gg.D 1¢.2D1 1g¢.2D+1 16D
1g.1p 192.0D-1 19.D 1gp-2
.141D .2D3 .92D4 1D3

Some acceptable flonating point numbers are:

190. 19.2E1 18.2E+1 10E
1g.1 102.9E-1 10.E 19E-2
.101 .2E3 .g2E4 1E3

3.3 Comments

A comment is a notz added by the programmer at the end of a line of
code, usually to indicate the logical sequence of the program. A
slash (/), precedel by a space, is typed to specify the start of a

comment.

4.0 ARITHMETIC AND LOGICAL OPERATORS

The operators used by the FPP Assembler and their functions in com—

bining numbers or symbols to form expressions are:

OPERATOR FUNCTION

+ 2's complement addition

- 2's complement subtraction

* multiplication
/ division (double precision and floating point
only)
& logical AND (integers only)
(tab) inclusive OR (integers only)
(space) inclusive OR used to separate two symbolic

(integer) operators

inclusive OR (integer only)

5.0 INSTRUCTIONS

PDP-8 memory reference instructions and FPP codes are the legal de-
fined mnemonics fcr use with the FPP Assembler. The following table
lists these codes and their formats in an object program. Angle
brackets (<>) indicate a required value; curved brackets ({}) indi-
cate optional fields; the notation . indicates typing a space.
(The instructions are described in Appendix C.)



5.1 PDP-8 Memory Reference - 1 Word

. . 1
<mnemonic> #I fy <address expression >

AND JMP
DCA JMS
ISZ TAD

5.2 PDP-8 Operate and IOT - 1 Word

<expression of mnemonics combined by operators>

CIa OSR SPA RDF FPINT
CLA RAL SZA RIB FPICL
CLL RAR SZL RIF FPCOM
CMA RTL CDF RMF FPHLT
CML RTR KCC TCF FPST
HLT SKP KRB TLS FPRST
IAC SMA KRS TPC FPIST
LAS SNA KSF TSF

NOP SNL :

5.3 FPP Memory Reference Format 1 - 1 or 2 Words

<memonic>{LH L 4I}_i<address expression> {, <index expression>{+}}

For this group of FPP instructions, the index expression is an integer
expression truncated to 3 bits, so that it designates an index regis-
ter. A plus sign can be placed after the index expression to indicate
pre-incrementation of the index register. The L suffix with the
mnemonic indicates 2 word format. If an L is not given, the Assembler
will use 1 word format whenever possible. (Refer to the BASE pseudo-

op, Section 9.5 and Referencing Memory, Section 10.0.)

FADD FMUL TRAP 3
FADDM FMULM TRAP4
FDIV FSTA TRAPS
FLDA FSUB TRAP6

JXN TRAP7

5.4 FPP Memory Reference Format 2 - 2 Words

<mnemonic>—i<address expression>

1 . . . .
An address expression is a truncated integer expression.



For these instructions, the address is truncated to 15 bits.

JA JGE
JAL JNE
JEQ JSA
JGT JSR
JLT SETB
JLE SETX

5.5 FPP Index Register Format 1 - 1 Word

anemonic>L_tindex expression>

The index expression is truncated to 3 bits and is the index regis-

ter designator.

ALN
XTA
ATX

5.6 FPP Index Register Format 2 - 2 Words
{fmnemonic> <alue expression>, <index expression>

The value expression is an integer expression truncated to 12 bits.
LDX

ADDX

5.7 FPP Operates

<mnemonic>
FCLA FNOP JAC
FEXIT FNORM STARTD
FNEG FPAUSE STARTF

6.0 LITERALS

By starting an expression with a left parenthesis or square bracket

(as explained below), the value after it is taken "literally” by the
FPP assembler. There is then no need to specify an address or tag

that contains the value. Internally the value of the literal expres-
sion is the address of the word(s) generated by the Assembler that con-
tains the evaluated expression. Literals are used with memory refer-
ence instructions as follows:



1. PDP-8 memory reference instructions can use a literal
for the address. If the expression starts with a
left parenthesis ( ( ), then the literal is placed
at the end of the current page; if it starts with a
left bracket ({), the literal is placed at the end
of page f. Integer literals are 1 word long, double
precision are 2, and floating point are 3. Literal
tables are built backwards from the end of the page
so that the most recently encountered literal has
the lowest core address. Note that if the origin
is set back into a previously used page, the literal
block is reset and any literal defined subsequently
will destroy any previous literals. Similarly, if
page @ variables and constants are defined in the
program, sufficient space must be left at the end of
page @ for all literals that will subsequently be
defined using left brackets. Because locations
@-17 are generally used for interrupts and auto-
index registers, there may be only llZlg (16¢8)
literals in page #.

The following examples illustrate the use of literal
expressions with some PDP-8 instructions.

TAD (POINTER generates 1 word literal with the
lower 12 bits of the address of
POINTER at end of a current page.

JMS SUB generates 2 word double precision
(.333D literal at end of current page and
a pointer to the 2 word literal.

TAD [1.] generates a 3 word floating point
literal at end of page @. Only
exponent of floating point number
will be "TADed" at execution time.

2. Any literals defined by an FPP memory reference instruc-
tion are placed at the location specified by the LITORG
pseudo-op. The enclosures left parenthesis and left
bracket are equivalent with FPP literals. Literals that
are floating point or integer occupy 3 words, double
precision occupy 2 words. Be sure to leave enough
room after the LITORG for all FPP literals.

NOTE: FPP literals are not dumped in the order in
which they occur, but in order of magnitude.

The following examples illustrate the use of literal expressions with

FPP memory reference instructions.

FLDA (POINTER generates 2 word address literal at LITORG.
15 bits of address literal are put into
lower 15 bits of FAC (for JAC instruction),
assuming instruction is executed in float-
ing point mode.

FADD (2.D generates 2 word double precision literal
at LITORG, assuming instruction is executed
in double precision mode.



FLDA (1.9 generates 3 word floating point literal
at LITORG.

7.0 LINKS

If reference is madz to an address that is not on the same page as
the instruction, the FPP Assembler creates an indirect address linkage
on the current page. The address can, therefore, be accessed during

the second pass of the Assembler. For example, the coding:

ORG 208
TAD A

PAGE
A,1825

is equivalent to

ORG 288
TAD I X
X, A

PAGE
A,1@25

All instructions generating links are flagged with the *LG* message.

Each such message will be included in the error count.
8.0 DATA SPECIFICATION

A logical line of code may consist of just an expression, in one of
the three acceptab.e formats. Such expressions can function as flags,

pointers, constants, or symbols.
9.0 PSEUDO-OPERATIONS

A pseudo-operation is a defined mnemonic code that is included in
the object program as a logical line to control some functions of the
Assembler. No binary code is generated by a pseudo-op (except TEXT).

The FPP Assembler pseudo-ops and their functions are listed below.

9.1 = (equate) The symbol to the left of the = is assigned the
value and format to the right of it.



9.6

9.7

9.8

OCTAL

DECIMAL

PAGE

BASE expr

TEXT

END

CHAIN

"name"

The radix is set for integer conversion to octal
numbers; digits 8 and 9 are not flagged in octal

numbers.

The radix is set for integer conversion to deci-
mal numbers.

The Assembler's output is set to the start of the
next core page.

The location of the FPP base register is assigned
so that displacements for l-word FPP instructions
can be computed. (The program must actually set
the base register.) To denote the location of

the base register, the pseudo-op BASE is followed
by the address (expr), e.g., BASE A+3. The expr
used with BASE may not contain any symbols that
are defined after the BASE pseudo-op. The correct
sequence is illustrated by:

A, 0.0
B,0.0
BASE A
FLDA A

If no BASE pseudo-op is included, all FPP memory
reference instructions will be 2 words. Refer to
section 10.0 for additional information on refer-
encing memory.

A string of text may be entered by using the pseudo-
op TEXT followed by a space or tab, a delimiting
character, a string of text, and the same delimit-
ing character, issued in that order. The first
printing character after TEXT is the delimiter and
the text string is all the characters that follow

it until the next occurrence of the delimiter or

a carriage return. The characters space, tab, ;,
and / can not be delimiters. For example

TEXT $DATAS%

causes the word DATA to be printed with the code
at assembly time as:

221 @4P1 TEXT %DATA%
222 2441

Input is terminated. (This pseudo-op is optional,
and is never printed on the listing.)

unit
Terminate assembly of current program and initiate
assembly of the file name enclosed in quotes lo-
cated on unit @-7. During pass 1 (and pass 2 if

a LISTOF pseudo-op has been issued) of the Assembler,
a successful chaining is indicated by a message in
the form



CHAINING TO name

o1 the Teletype. Unit is always an expression,
tiat has a value @-7, indicating the device. If
no unit is specified, @ is assumed. The programs
that are to be chained together must all be on
LINCtapes, or all on disks. Disk units 1§-17

are also referenced by the corresponding value in
tie range @-7

9.9 ORG expr The starting location in memory for the Assembler's
oatput is assigned the value of the lower 15
bits of the address expression expr to set the
location counter. For example, to set the origin
at location 4g¢ of field 1, the pseudo-op used is
ORG 1lg4¢g.

If the ORG pseudo-op is omitted, an origin of 2@¢
in field g is assumed.

9.10 LITORG expr Any literals generated by floating point instruc-
tions are to be placed at location expr. All ad-
dresses and floating point literals are stored
as 3 word quantities; double precision literals
are stored as 2 words. It is the user's responsi-
bility to leave sufficient space after the literal
origin to accommodate all floating point literals.
If no LITORG pseudo-op is included in the program,
all literals are placed immediately after the END
statement. Only the last LITORG in a program is
used.

9.11 LISTON Turn program listing on. (There is no effect if
listing is already on.)

9.12 LISTOF Turn program listing off. (There is no effect if
listing is already off.) This mnemonic is never
listed.

9.13 EJECT The mnemonic EJECT is printed and the next line of

the program listing is started at the top of next
page of line printer paper. (There is no effect
if output is to the Teletype or after a LISTOF
pseudo-op.)

9.14 1IFnnn (conditional assembly)
The FPP Assembler has five conditional pseudo-
cps. Four of them require a numeric parameter:

pseudo-op function

IFZERO n assemble if zero
IFNZRO n assemble if not zero
IFPOS n assemble if positive
IFNEG n assemble if negative

10



where n is an integer expression. For each of the
above conditional pseudo-ops, the expression n is
evaluated and, if it fulfills the conditions of

the pseudo-op (e.g., n equals zero for IFZERO),

the subsequent coding is assembled. If the con-
dition is not met, the subsequent coding is ig-
nored until a $ is encountered as an expression.
Assembly is continued after the $. Extra $ charac-
ters are treated as null input.

The fifth pseudo-op is used in the format:

IFREF symbol assemble if symbol was previously
defined or referenced

where symbol may be defined or undefined. When an
IFREF statement is encountered, subsequent coding
is assembled if the symbol after the pseudo-op has
been defined or referenced in a previous statement.
Note that use of a symbol with an IFREF pseudo-op
or in a statement that was skipped during assembly
because the condition required by a preceding con-
ditional pseudo-op was not met does not constitute
a reference to the symbol.

If the symbol has not been previously defined or
referenced assembly is continued as above with
the other conditional pseudo-ops.

Use of some of the conditional assembly pseudo-
ops is illustrated in the next example.

20021 IFPOS -1
aaa2 A, 0.0
22 03 $
2004 IFNEG -1
PeRS 0R200 PO@0 B, 0.0

00201 poRw

Qo202 0000
BROs $
ga07 IFREF A
ee10 TAD A
ga11 $
pa12 IFREF B
0013 00203 12080 TAD B
2214 $
e215 IFREF c
poL6 TAD C
pe17 $
B p0200

11



10.0 REFERENCING MEMORY

A PDP-12 computer with an FPP-12 is basically a 32K machine. All of
this memory is referenced via the 15 bit address field provided by
the 2 word memory reference instructions. When it is necessary to
conserve memory, the short form (1 word) of the memory reference in-
structions and the base page can be used. Those instructions that
have a floating po:nt operand can use this short form:

FADD FDIV FMUL FSTA
FADDM FLDA FMULM FSUB

The base page is a movable page f assigned by the user. To deter-
mine the location of the operand, the displacement field (address
expression) is multiplied by 3 and added to the contents of the base
register. Thus, using the single word form of the instruction, any
location within 123%*3 locations of the base register can be referenced.
(Only 128*3 locations can be accessed because the displacement field
has only 7 bits.) The location of the base page (via BASE) and the
operands (via ORG,+=,etc.) must be defined in the coding before the

FPP instruction. Then the short form of the instruction will be

executed unless the suffix L is added, forcing the long (2 word) form.

Consider the following example of the BASE pseudo-op:

/2= (A+B) *C

This same program can be written with a subroutine:

12



SETB 20¢

JSA SUBR
BASE ¢
SUBR, 2:0 /leave 3 words for JSA
FLDA @ /A
FADD 3 /B
FMUL 6 /C
FSTA 11 /D
JA SUBR /return

This routine performs the same operation as the first one. The values
g, 3, 6, and 11 are used with BASE @ so that the Assembler generates

the correct 1 word instructions.
11.0 USING THE ASSEMBLER

The FPP Assembler runs as a DIAL—MSl binary program. Therefore,
after entering the source program into the source working area via
DIAL-MS, type the command

+~LO FPPASM, 0 ) (LINCtape systems)
or
~LO FPPASM,18) (disk systems)

to load the Assembler (it must be on the systems unit ). The start-
ing address is 112@@. If a CHAINed source file is being assembled,
the source working area must contain the first file to be chained or
a single line that chains to the first file. The resulting binary

will be placed in the binary working area.

All error messages are printed in the listing above the line in which
the error occurred. If no listing is being generated, the error mes-
sages are printed with the line number of the incorrect statement on
the on-line output device. The FPP Assembler error messages are
listed in Appendix A.

12.0 EXITING FROM THE ASSEMBLER
Two methods are available for exiting from the FPP Assembler:
CTRL/D - stops assembly of program and control returns

to DIAL

CTRL/L - the listing is terminated but the assembly is
continued.

lLAP6—DIAL—MS is referred to as DIAL-MS in this manual.

13
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fedd
024
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Vil
w1l
414

2315
Gl

w217
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J321

1422
2228

2724
2425
G226
2527
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2431
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9034
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w36
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13.0

EXAMPLE

The following example illustrates some of the FPP instructions and
FPP Assembler.

their use with the

21od2
21021

01vv2
21223
1024
R1g9a5
1226
A1pad7
Plyle
gio11
01212
B1a1s
114
1215
@1o16

21017
21p22
21y21
g1o2e
21023
21024
p1p25
p1p26
n1p27
P10 3%
P1031
P1052
21033
P1p34
21035
21236
D1g 37
21042
21041
wipaz
P1043
D1@44
145
21946
p1pa7
21050
21051
21252
G1053
01254
21055
B1B56
21857

1430

oEny

S4A 0
1100
6400
1872
H019
Vwwda
240
1972
4420
1143
AR
haz@
1472

1460
1%22
2un3
2440
1126
©422
1272
1850
1254
2469
1111
1230
1414
1400
1111
1030
1414
2400
1472
44p0
1672
6400
1475
4439
1114
1409
1117
4400
1475
14430
1122
4400
1475

SINE.

SINEZ)

SINES&,

SINE‘;’I

SINEE,

ORG 192¢
Pl=5.14159

JA Y

FOIV (PI=2,

FSTA X

ALN )

FNORM

FSuB X

FMUL (4.

FNEG

FSTA X

JGT SINES

FNEG

FSuUB (1,0

FLDA X

JLT SINE4

FsSuB (2.9

JA SINEZ

FADD (2.9

JA SINE?Z2

FLDA X

FMUL X

FSTA X2

FMUL (,15148418E-3
FADD (=,46737656E-2
FMUL X2

FADD (,7968968E-1
FMUL X2

14

ZENTRY POINT FOR SINE(X)
/CALLED BY JSA SINE
/WITH X IN FAC

/RETURNS SINE(X) IN FAC
/DIVIDE ARG BY TWO PI

/SAVE ARG

ZINT (X)

/ZINT(X)=-X

/4%CINTOX) =X)

/SAVE NEW VALUE OF X

/THIS IS THE LOOP THAT
/NORMALIZES THE RANGE OF X
/ABS (X)

/IFCABS(X) ., LE.@)GO TO SINES

/2%SGN(X) =X

/X2=XwX

/X2+%C9

/C7+X24C9
/X2#(C7+X2%#C9)
/C5+X2#(C7+X2%C9)

/X2#(C5+X2#(C7+X2%C9))



eN42 DL06D 1400 FADD (,64596371 /C3+X24(C5+X2# +

pinel 1125 (C7+X2%C9))
PR43 21062 4408 FMUL X2 /X2#(C3+X2#(C5+X2%n

1063 1075 2% (C7+X2%C9)))
QV44 B10264 1490 FADD (P1/2, /C1+X24(CI+X2# (C5+X2#

01065 1130 X2u(C7ex2eco))
2045 B1R66 441D FMUL X /X#(C1l+X28 (CI+X2#(C54+X

01n6r 1072 C5+4X24(C7+X24C9))))
do46 21070 10382 JA SINE /RETURN SIN(X)

21071 1000
0o47 B1072 22UBD X, 2.0

81273 woNO

B1074 ©RQ0D
2959 1075 @RIL X2, 2.0

210876 @UBO

21877 00DO

BLiz2b 0oR0Y
g1126 5325
@1127 2428
P1106 vWL1
21127 2002
21110 Qvae
01132 gon1
21131 3110
D1132 3747
91111 @gewa
81112 2000
21113 Q04w
21103 2023
P1124 2000
#1195 vURY
@112 2083
21121 3112
B11922 3747
P1114 7764
#1115 2366
#1116 5735
w1117 7771
P1120 5466
g1121 6317
B1122 7775
01123 2431
@1124 5053

PV@3 ERRORS

Pl pBe2 3118 3747
SINE p1@00

SINE2 @1014

SINES 01022

SINE4 Q21034

SINES 1049

X pLa72

X2 210275

15



14.0 INTERNAL DESCRIPTION

The FPP Assembler is designed to handle standard PDP-8 assenmbly
language, with simple extensions to include code for the FPP-12
floating point option. The Assembler runs under control of DIAL-MS
on an 8K PDP-12 (except for single DF32 systems). Because the
FPP-12 option effectively has a 32K directly addressable memory,
all address computations are done in 24 bits. Double precision
and floating point symbols may also be defined using the equate

(=) pseudo-op.
14.1 Program Labels

START: read a new line from input file, unpacking the
characters and putting them into LINE in ASCII:
set CHRPTR and NCHARS.

ASMBL: check for the special cases:

1) 1line starting with slash - ignore it

2) $ sign - end of conditional assembly section

3) 1leading blanks or tabs - ignore them and go
back to 1

4) 1if assembly off - ignore line

LUNAME : 1) save character pointer

2) 1look for an identifier followed by a comma
and define tag; then go back to ASMBL

3) if no comma, look for equal sign and use
EXPR to evaluate expression and set symbol
to that value and type; then go to NEXTST.

4) 1if no equal sign, look for a blank; if a
blank is found, jump to one of the instruc-
tion type handlers if the identifier was an
op-code or pseudo-op, or go to GETEXP if an
IOT, OPERATE, or user symbol

5) 1f no blank, go to GETEXP

GETEXP: 1) reset character pointer

2) evaluate line as an expression and output
1, 2 or 3 words, as specified

3) go to NEXTST

16



14.2 Op-Code Handlers
FPPMR: handle FPP memory reference instructions usin~g 1
word format if possible

FPPMRL: handle FPP memory reference instructions uszsing 2
word format

FPPS1: handle FPP special format 1

PDP 8MR: handle PDP-8 memory reference instructions
FPPS2: handle FPP special format 2

FPPS3: handle FPP special format 3

PSEUDO: jump to PSEUDO-OP handler

FPPS4: handle FPP special format 4

FPPS5: handle FPP special format 5

All op-code handlers jump back to NEXTST to get the next statement.

14.3 Major Subroutinesl

PRINTC: enter with the ASCII character in the AC to be
printed on the output device (line printer or
Teletype)

GETCHR: get the next character from the input line, and

skip one instruction upon return; if end of line
encountered (CR, semicolon, slash) do not skip;
multiple blanks and tabs return as a single blank

BACKl: replace last character looked at; can be entered
with AC non-zero, but can not be used to go back
more than 1 character

GETNAM : look for an identifer in the input line, start-
ing at the current character; if no identifier
present, return without skipping; if identifier
is present, put first character into BUCKET (6
bits), next five into NAMEl, NAME2, NAME3, with
lower 6 bits of NAME3 set to zero; any charac-
ters of the identifier beyond 6 are scanned off
and ignored; skip one instruction upon return
if successful. :

EXPR: look for a legal expression in the input state-
ment starting at the current character; return
without skipping if no legal expression present;
if a legal expression is found, the value is re-
turned in EXPVAL, EXPVAL+l, EXPVAL+2, if floating
point or double precision or integer (address);
the type is returned in EXPTYP (0-undefined, 1-
integer, 2-double precision 3-floating point);

lEnter and leave with AC=@ unless otherwise noted.
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ADRGET:

ERMSG1:

ERMSG:

LOOKUP :

OUTWRD :

GETADR:

FIXOPC:

OCTOUT:

CHRKIL:

{he last operator encountered in the expression is
returned in LASTOP; skips 1 instruction if expres-
sion found.

uses EXPR to get an expression and checks the type,
if type was not integer (or undefined) it prints
the *BX* message

writes out the next word as a 2 character error
nessage on pass 1 or 2

same as ERMSGl, except only prints on pass 2

t:akes the identifier in BUCKET, NAMEl, NAME2, NAME3
and searches for it in the symbol table; if the
name is not found, a new entry is started by set-
:ing up the link word and entering the 3 word name,
ithe routine then returns with NEXT pointing to the
lace where the value will be stored and LTEMP
pointing to the word into which the type will be
stored; the return is then made without skipping.
Zf the identifier is found, the return is made
skipping one instruction with LTEMP pointing to
the type word, NEXT pointing to the first word of
ithe value and the type in the AC. LOOKUP always
ireturns with data field set to 1 (this is where
symbol table resides).

.S entered with a word to be output in the AC; if
pass 1 it returns immediately on pass 2, the word
s placed into the binary working area at the lo-
ration specified by LOCTR1l, LOCTR2 if listing is
on, the word is printed with the location on the
listing if this is the first word generated by
the current input line, the text of the line is
also printed.

handles the general FPP instruction address, plac-
ing the value of the address field into FPPADR,
PPADR+1; setting INDEX to 1 if an index register
field was present, otherwise to @, and leaving the
index register number in the low three bits of
IXPVAL+2.

puts the index register, increment bits and opcode
hits together leaving them in OPCODE (used only
by FPP code)

2rints the AC as 4 octal digits followed by a
hlank

checks the Teletype for control-L and control-D
(to abort listing and abort assembly respectively)

18



14.4 Important Switches and Variables

NEXT: pointer to next available word in symbol table space

CHRPTR: pointer to next character in input line

NCHARS : 2's complement of number of remaining characters minus 1

LINSIZ: 2's complement of number of characters in the input line

CHRCNT: 2's complement of number of characters in input buffer
minus 1

LOCTR1: high order word of 2 word location counter

LOCTR2: low order word of 2 word location counter

LITRGL: high order value of FPP literal origin

LITRG2: low order value of FPP literal origin

BASER: base register value assigned by BASE (2 words)

EXPVAL: expression value returned by EXPR (3 words)

EXPTYP: type of expression (0O-undefined, l-address, 2-double
precision, 3-floating point)

EXPSW: used internally by EXPR

gggg%é} 2 word address type operand

FPPADR: holds address field for FPP memory reference instruc-

tions that use index field (2 words)

OPCODE : contains opcode skeleton

INDEX: set 1 if FPP instruction has index field

INDRCT: set 1 if FPP instruction has no indirect

BUCKET: contains first character of identifier after call to
GETNAM

NAME]: characters 2 and 3 of identifier

NAME2 : characters 4 and 5 of identifier

NAME3: character 6 of identifier

LASTOP: last operator encountered by EXPR

PASSNO: pass number

ASMOF: set 1 when assembly off in a conditional assembly sec-
tion

LINENO: dial line number

LISTSW: set 1 if listing on

19



VLSTON:
OUTSWT :
SCSWT:
RADIX:
LTEMP : 1

EXTMP :
EXTMPZJ

4

EQUN :

FPPSWT:
FPP2WD:
FPPWD2:
LITRL:

DIALRD:
DIALWR:

BBLOCK:
BFUDGE:
SBLOCK:
SFUDGE :
STAR2f

OTEMP :
OCNT :

P@LIT:

CPLIT:

set 1 if listing controlled by LISTSW, ¢ is no listing
set 1 if current input line has already been listed
set 1 if current input line ended with a semicolon
set 1 for decimal, @ for octal

general temporaries

holds identifier name while evaluating expression on
right side of =

set 1 when EXPR being used to find address for FPPMRI
set 1 by EXPR to force 2 word FPPMR format

set 1 by FPP2WD=1l or EXPTYP=@ for FPPMRI address

set .. 1f expression is preceded by ( or (literal
addre:ss of DIAL-MS read routine

address of DIAL-MS write routine

relative block number for binary working area block
currently in core

absolute block number of block g of binary working
area

relative block number for next block of source to
be read

abso.ute block number of block @ of source working
area

set o @ if first read from a source file (ignore *2f)
temporaries

page @ literal boundary address

current page literal boundary address (modulo 2ﬁ¢8)

14.5 Assembly of FPPASM

To assemble FPPASM, copy the files: FPPASM1l, FPPASM2, and FPPASM3

onto the system device, enter a single line into the source working

area:

"CHAIN F?PASML"

then type "LO FPPA3M,n"

where n is the unit containing the binary for FPPASM.

20



APPENDIX A

ERROR MESSAGES

The following error messages can appear before the line in error when

attempting to assemble a program with the FPP Assembler, except the

EG message which appears after the line. If a line of code includes

statements terminated by a semicolon, then the error message for a

statement precedes the printing of its octal value on the next line.

Note that a fatal error causes an immediate return to DIAL after the

message is printed.

BE
BX
CH
EG
I1
IR
LT
MD
MT
PO
ST
uo
us
LG

illegal equate

bad address or index register expression
chain error (fatal error)

extraneous input

illegal indirect (FPP instructions only)
illegal reference

input line too long

multiply defined symbol (tag or =)

mixed types in expression

page overflow

symbol table full (fatal error)
undefined origin or base

undefined symbol

link generated






APPENDIX B

DETERMINING THE NUMBER OF SYMBOLS

The following inequality can be used to determine the number of sym-
bols' that can be defined by the user without overflowing the symbol
table.

(Number Address Symbols + Number Double Precision Symbols) *6
+ (Number Floating Point Symbols) *7
+ (Number Floating Point Literals) *4
+ (Number Double Precision Literals) *3<3477

There can be 579 integer or double precision symbols.






APPENDIX C

SUMMARIES
C.1 Character Set
External
Keyboard (ASCII Internal
A 301 1
B 302 2
C 303 3
D 304 4
E 305 5
F 306 6
G 307 7
H 310 10
| 311 n
J 312 12
K 313 13
L 314 14
M 315 15
N 316 16
(@] 317 17
P 320 20
Q 321 21
R 322 22
S 323 23
T 324 24
U 325 25
\ 326 26
w 327 27
X 330 30
Y 331 31
z 332 32
[ (SHIFT/K) 333 33
N\ (SHIFTA : 334 34
] (SHIFT/M) 335 35
t 336 36
—_ 337 Illegal (not displayed)
SPACE 240 40
241 41
" 242 42
# 243 llegal (not displayed)
$ 244 44
% 245 45
& 246 46
! 247 Hlegal (not displayed)
( 250 50 :
) 251 51
* 252 52
+ 253 53
' 254 54
- 255 55
. 256 56
/ 257 57
0 260 60
1 261 61



External

Keyboa d (ASCII) Internal

2 262 62

3 263 63

4 264 64

5 265 65

6 266 66

7 267 67

8 270 70

9 271 71

: 272 72

; 273 73

< 274 74

= 275 75

> 276 76

('(.; 277 77

300 Illegal (not displ

LINE FEED 212 7 ( ployed
RETURM 215 43 (not displayed)
ALTMCDE 375 None (not displayed)
RUBOQUT 377 None (not displayed)
CONTROL/ (TAB) 211 47 (not displayed)

C.2 Operators

Char Operation
= Define parameters
+ Combine symbols or numbers
- Combine symbols or numbers
* Multiply
/ Divide; comment (preceded by space)

. Value of current location counter

; Terminate coding line
& Logical AND

! Logical IOR (integer)
tab Logical IOR (integer)
space Logical IOR (integer)
return Terminate statement



c.3

BASE expr
CHAIN "name"
DECIMAL

EJECT

END
IFNEG n
IFNZRO n
IFPOS n

IFREF symbol

IFZERO n
LISTOF
LISTON
LITORG expr
OCTAL

ORG expr

PAGE

TEXT

unit

Pseudo-operations

Assign base register for l-word instructions
Continue assembly at program "name" on unit
Set radix for integer conversion to decimal

Continue listing
page.

Terminate input,

Assemble if n is negative.

Assemble if n is not zero.

Assemble if n is positive.
Assemble if

referenced.

symbol has already been defined

Assemble if n is zero.
Turn program listing off.
Turn program listing on.

Start literal list at location expr.

(=-7).

numbers.

at top of next line printer paper

or

Set radix for integer conversion to octal numbers.

Set starting location for output to lower 15
of expr.

Continue output at start of next core page.
Print the line of text between delimiters.

Equate symbol on left of = to that on the ri

IOT MICROINSTRUCTIONS

Mnemonic Octal
Keyboard/Reader
KSF 6931
KCC 6032
KRS 6034
KRB 6836
Teleprinter/Punch
TSF 6041
TCF 6@42
TPC 6044
TLS 6046

Operation

Skip if keyboard/reader flag =1

Clear AC and keyboard/reader flag

Read keyboard/reader buffer

Clear AC and read keyboard buffer, and
clear keyboard flag

‘Skip if teleprinter/punch flag = 1

Clear teleprinter/punch flag

Load teleprinter/punch buffer, select
print

Load teleprinter/punch buffer, select
print, and clear teleprinter/punch £

bits

ght.

and

and
lag



Mnemonic Octal Operation

Extended Memory (Type MC8/I)

CDF 62nl Change to data field n

CIF 62n2 Change to instruction field n
RDF 62n4 Read data field into AC

RIF 6224 Read instruction field into AC
RMF 6244 Restore memory field

RIB 6234 Read interrupt buffer

c.4 FPP Symbols

DATA REFERENCE INSTRUCTIONS

Mnemonic Data Function
FLDA C(Y)~-»FAC

FADD C(Y)+C (FAC) ~FAC
FADDM C(Y)+C(FAC)~Y
FSUB C(FAC)-C(Y)~FAC
FDIV C(FAC)/C(Y)~FAC
FMUL C(FAC) *C (Y) ~FAC
FMULM C(FAC) *C(Y)~>Y
FSTA C(FAC) +Y

INDEX REGISTER MODIFIERS

Mnemonic Operation
J XN The index register is incremented if bit 5=1 and

a jump is executed o the address contained in
bits 9-23 if index register X is nonzero.

TRAP3 thru TRAP7 The instruction trap status bit is set and the
FPP-12 exits, causing a PDP interrupt. The un-
indexed operand address is dumped into the APT.

LDX The contents of the index register specified to
bits 9-11 are replaced by the contents of bits
12-23.

ADDX The contents of bits 12-23 are added to the index

register specified by bits 9-11.

ALN The mantissa of the FAC is shifted until the FAC
exponent equals the contents of the index regis-
ter specified by bits 9-11. 1If bits 9-11 are 1
zero, the FAC is aligned such that the exponent
= (23) . In double precision mode, an arithme-
tic shlgt is performed on the FAC fraction. The
number of shifts is equal to the absolute value
of the contents of the specified index register.
The direction of shifting depends on the sign of
the index register contents. A positive sign
indicates a shift towards the least significant
bit while a negative sign indicates a shift to-
wards the most significant bit. The FAC exponent
is not altered by the ALN instruction in double
precision mode.

lSetting the exponent = (23)lﬂ integerizes or fixes the floating point
number. The JAL instruction " tests to see if fixing is possible.
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Mnemonic

ATX

XTA

OPERATES

FEXIT

FPAUSE

FCLA

FNEG

FNORM

STARTF

STARTD

FNOP

JAC

CONDITIONAL JUMPS

JEQ
JGE
JLE
JA

JNE
JLT
JGT
JAL

Operation

The contents of the FAC is fixed and the least
significant 12 bits of the mantissa are loaded
into the index register specified by bits 9-11.
In double precision mode the least significant
12 bits of the FAC are loaded into the specified
index register. The FAC itself is not altered
by the ATX instruction.

The contents of the index register specified by
bits 9-11 are loaded right justified into the
FAC mantissa. The FAC exponent is loaded with
(23)l and then the FAC is normalized. This op-
eratlgn is typically termed floating a 12-bit
number. In double precision mode the FAC is

not normalized.

Dump active registers into the active parameter
table, reset the FPP-12 run flip-flop to the ¢
state, and interrupt the PDP processor.

Wait for external synchronizing signal. This
instruction is designed to cooperate with the
AIP-12 option. IOT FPST (6555) will restart the

FPP-12 executing the instruction following FPAUSE.

Zero the FAC mantissa and exponent.
Complement the FAC mantissa.

Normalize the FAC. In double precision mode
FNORM is a NOP.

Start floating-point mode.
Start double-precision mode.

These single-word instructions perform no opera-
tion.

Jump to the location specified by the lst least
significant 15 bits of the FAC mantissa.

Jump if the FAC
Jump if the FAC
Jump if the FAC
Jump always
Jump if the FAC
Jump if the FAC
Jump i1f the FAC
Jump if impossible to fix the floating point
number contained in the FAC; i.e., if the ex-
ponent is greater than (23)1¢.

[Alv I
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POINTER MOVES

Mnemonic Octal

SETX

SETB

JSR

JSA

FLOATING POINT

FPINT 6551
FPICL 6552
FPCOM 6553
FPHLT 6554
FPST 6555
FPRST 6556
FPIST 6557

Ogeration

Set X@ to the address contained in bits
9-23 of the instruction.

Set the base register to the address con-
tained in bits 9-23.

Jump and save return. The jump is to the
location specified in bits 9-23 and the re-
turn is saved in bits 21-35 of the 1st
entry of the data block.

An unconditional jump is deposited in the
address and address+l where address is
specified by bits 9-23. The FPC is set to
address+2.

Skip on FPP interrupt.

Clear the FPP interrupt flag and reset all
important registers. FPICL is equivalent
to an I/0 present for the FPP.

Load FPP command register and field bits
of the APT pointer if:

a) The FPP is not running and
b) The FPP interrupt flag is reset.

Force an FPP exit at the end of the current
instruction.

Load the 12 least significant 12-bits of
the APT pointer and start if the FPP is

a) not running and

b) if the FPP interrupt flag is reset,
FPST will restart the FPP following
an FPAUSE instruction without re-
initialization.

If the FPP is started or restarted, FPST
will skip.
Read the FPP status register into the AC.

Skip on the FPP interrupt flag. If the
skip is granted, clear the flag, and read
the FPP status into the AC.

FUNCTION OF PDP AC BITS WITH FPCOM (6553) IOT

ACH@

"ACl

Select double precision mode.

Exit on exponent underflow error.



Mnemonic

Operation

AC2 Enable memory protection.

AC3 Enable interrupt.

AC4 Do not store op address on exits.

ACS5 Do not store address of index registers on
exits.

AC6 Do not store address of indirect pointer
lists on exits.

AC7 Do not store FAC on exits.

ACS8 Lockout CPU when FPP is active.

AC9 4K field select bits

ACl@ of "Active Parameter

ACl1 Table" pointer.

PDP AC AFTER READ STATUS IOT'S FPIST (6557) OR FPRST (6556)

ACP Double precision mode.

ACl Instruction trap.

AC2 CPU force trap

AC3 Divide by zero

AC4 Fraction overflow (double precision mode
only)

ACS5 Exponent overflow

AC6 Exponent underflow

AC7

ACS8 Unused

AC9

AClg@ Paused

ACll Run

ACTIVE PARAMETER TABLE FORMAT

Location Contents

Field bits Field bits Field bits Field bits
P of Operand of Base of Index Reg of

Address Register ister Loc'n FPC

P+ 1 Lower 12 bits of FPC

P+ 2 Lower bits of index register 0 location X 0

P+ 3 Lower bits of Base Register

P+ 4 Lower bits of operand address

P+ 5 Exponent of FAC

P+ 6 MSW of FAC

P+ 7 LSW of FAC NOTE: APT address points to location P.

NOTE: APT address points to location P.
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READ NEW
LINE FROM
BUFFER
UNTIL
CARRIAGE
RETURN

N

APPENDIX D
SYSTEM FLOW CHARTS

SET
CHRPTR
AND
NCHARS

SKIP OVER
SEMICOLON

GET A
CHARACTER

PRINT LINE
IF IT
WAS NOT

PUT BACK
CHARACTER

TURN
ASSEMBLY
BACK ON

N

PRINT
MESSAGE
*EG*

PRINTED




.

CHECK FOR
CONTROL-D

OR
CONTROL-L

Yes

SAVE CHAR
POSITION

No

GET
NEXT
CHAR

IS
T COMMA

f GETEXP )
N

Yes

DO SYMBOL
TABLE
SEARCH

BEFORE?

{TRYEQU )

DEFLBL




No . PRINT | ASMBL
MESSAGE
*MD *

FIX
DATA
FIELD
SET SYMBOL
TYPE TO
" ADDRESS" TRYBLK
SAVE Yes
LOCATION
COUNTER AS
VALUE OF
SYMBOL SAVE
SYMBOL NAME
IN EQUN
(4 WORDS)
GET
VALUE
USING
EXPR

NEXTST

RESTORE
SYMBOL
NAME

i}

DO SEARCH
FOR THIS
SYMBOL

}




Yes
- NEWSYM

No

PRINT

ALLOCATE
ROOM FOR

2 WORDS

} VALUE:F.P.-3 WORDS
D.P.& address-

*BE* : NEXTST

STORE VALUE
OF EXPRESSION
INTO SYMBCL
TABLE ENTEY

{ NEXTST >

TRYBLK

LOOKUP
SYMBOL IN
SYMBOL
TABLE

JUMP THROUG

GETEXP

( NEXTST )

BACK UP TO GET EXPRESSION, OUTPUT (BINARY
BEGINNING {—=VALUE USING 1 WORD ADDRESS
OF LINE EXPR 2 WORDS D.P.
3 WORDS F.P.
GETEXP
PSEUDO

TABLE USING
SYMBOL TY#EJ

PDP8MR
ZFPPMR
FPPS1
> "= pppg2

FPPS4

\\\\fPPS3

!

FPPS5
FPPMRL
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CHAINING TG FFPASM3



poel
agez
avesd
eeg4
aees
2026
8067
a919
2211
2612
pa13
agi4
av15
P16
auL7
adzu
anel
20822
2p23
Ang4
aees
2026
age7
ag3n
andl
a@32
2033
aa34
ae3s
Aa3e
2837
ag49
2241
Agaz
2843
Av44
na4s
Re4ab
2047
aes54
22851
ngbhe
Aps3
254
ansd
@ps506
aAns7
4062
2361
2962
2263

ARKA
WS

2n65

2R3
eoen4d
2gees
22086
eage7
2010
Baall
panle
20@13
eRe14
29015
ea16
a0al?
nan2e
gegel
20022
a2p23
P24
?an25
eRu2é
van27
gan3n
ega3l
2end2
29233
@pn34
22235
20236
7P3a37
@049
#pn41
72042
?ap43
22044
pamas
Q0n46
aona7
rd059
@aas1
anase
22053
22954
naeds
paasSe

RAART

LAR TR AR

#an6n

“u14
nuia @
rasa
BAGR
7742
QArG
vare
ViaZe
Mdna
nave
GGG
fl4@
BIRE
7777
Waee
GALE
rRaRg
7777
7722
NACY
na2oe
4020
PoER
4G
rage
Poee
nane
RAQW
wana
v
AUGR
Py g
AR
nAny
paep
ARG
ek 1]
waEy
KeaG
PAGE
»age
rang
naay
1B

LR A 4

VERS,
OLUNG,
OTEMP,
UCNT,
P4GSIZ,
X198,
X11,
X12,
X13,
X14,
X115,
NEXT,
CHRPTR,
NCHARS,
CPTHMP,
NCTHP,
LINSIZ,
CHRCNT,
SIIPAG,

LUCTRL, @

LGCTRZ,
LITRGL,
LITRG2,
BASER,

EXPVAL,

EXFTYP,
EXPSwW,
wORrDY,
wWORD2,
FPPADR,

OPCODE,
INDEX,
INDRCT,
XINCH,
BUCKET,
NAMEL,
NAME2,
NAME]J,
LAa37T0F,
PASSNU,

FLD2s=@
FLDi=i2
DRG 3
14

[

2
~
e}

x
m
i
]
-

BESS IS TR SIS
-

n Tt
= ~N
= o

ady

@
4ene

[~

VWS- OSSRV NI ITIISSS

/FPP ASSEMBLER @4/@1/71%
/COPYRIGHT

/DIGITAL EQUIPMENT CORP,
/MAYNARD, MASS,

/VERSION NUMBER

/TEMP FOR LOOKUP

/A COQUPLE OF TEMPS THAT
/DIONT FIT INTO THEIR PAGE
ZLINES PER PAGE COUNTER

/CHARACTER INPUT STUFF

/USED TO SAVE CHAR POSITION
/S1ZE QF LINE FOR PRINTING
/CHAR COUNT FOR INPUT FILE
/NUMBER QF LINES PER PAGE
/724 BIT LGCATION COUNTER

/FIRST WORD OF LITERAL (FP) ORG
/BASE REGISTER SETTING
/EXPRESSION VALLUE

/EXPRESSION TYPE
/FLAG=L IF NO EXPR
/TEMPORARY 2 WORD QPERAND

/ADURESS FIELD FOR FPP INDEX INS

/OPCODE OR PSEUDD=DP POINTER
/INDEX FLAG = 1 IF INDEX PRESENT
/INDIRECT FLAG = @ IF IND IN FPP
/FLAG = » IF + LEGAL IN INDEX EX
/FIRST CHAR GF NAME

/CHARS 2 AND 3 OF NAME

/CHARS 4 AND 5 OF NAME

/CHAR 6 OF NAME AND TYPE

/LAST OPERATOR ENCOUNTERRED IN E
/PASS NUMBER

/SET TO 1 WHEN ASSEMBLY OFF
/LINE NUMBER



NBER
ane7
an7ay
@ezi
an7z
A073
naz4
naezs
RG76

ae77
alew
a1el
01¢2
21e3
gie4d
a1e5
aies
aie7
6119
2111
n112
2113
a114
115
72116
8117
aizae
a121
ai22
a123
a124

GAB61 wap]
pan6e »anl
PAR63 wAye
hEab4 LAgR
¢ap65 v
28R66 D
QeR67 ZAvp
a7y evtp
nBe71 rudk
#un7e wuvek
@AR7 3 vaag
P3R74 LBEQ
20078 woee
ene76 ponp
29077 220k
patae ¢aap
#31@81 763p
7?0122 7632
pR1A3 vOrG
20104 737¢
pe125 seae
Q126 w37e
Qo127 sune
pa1ie #1177
22114 v177
28112 taRe
23113 aenp
20114 7are
20115 wude
20116 varg
pR117 v
#2120 ggré
PR1e1 ANAG
pA122 vBag

LISTSW,
LSTiN,
DUTS“T'
SLSuT,
RaDIX,
LTtHP'
EXTHP,
EXTHP2,
Elil,

FPPSHT,
FPP2W(C,
FPPKD2,
LITRL,
DIALRD,
DIALWR,
BaLOCK,
BFUDGE,
88lL.OCK,
SFURLGE,
STARZ28,
PALIT,
CPLIT,
ACE,
OPE ’
THP,
ACO,
ACL,
ACH,
OPG,
OPL.,
OPH,

DR SRS -

7

=
s d
s
=
-
s

NSRRI

/LIST SH4ITCH

/NQ LIST OPTION SWITCH

/0UT SWITCH

/SEMICOLON SWITCH

/RARIX FOR INTEGERS (@ IS OCTAL)
/TEMP USED BY LOOKUP

/TEMPS USED BY EXPR AND OTHERS

/1 WHHEN FINGING FPP ADR EXPR
/SET BY EXPR TG FURCE 2 WD FMT
/SET ‘8Y FPP2WD,0R.EXPTYP,EQ,@
/SET = 1 FOR LITERAL

/DIAL INPUT ROUTINE

/0IAL QUTPUT ROUTINE

/CUKRENT BINARY OUT BLOCK (REL)
/BINARY FUDGE FACTOR

/CURRENT SOURCE INPUT BLOCK
/SQURCE FUDGE FACTOR

/IGNORE #22 AT BEGINNING OF FILE



a125
a126
2127
2130
2131
2132
2133
2134
2138
21386
aL3?
2144
2141
Q142
nia3
nid4
2145
n1446
8147
2132
2151
nis2
2153
2154
#1585
156
2157
2169
2161
2162
2163
2164
Q165
o166
2167
n7e
2171
ai7e
2173
2174
ai7s
A176
2177
22092
a2el
2202
pepd
need
az2es
az2e6
aze?
geLie

2211

20177

paz22e
ap2a1
po2n2
paze3
20224
22205
@0206
pazaez
2@a210
we211
ng212
ée213
28214
70215
pe216
paziy
na22e
we224
ga222
20223
20224
pe22s
20226
guez27
we230
naz3t
20232
20233
na234
20235
20236
20237
aaz4@

wne4dl

@242
%2243
ga244
22245
GRa246
2247
%0252
zaeb51
28252
nRed3
#@254

ZANKR
YAV

r0256

nang

7A¢0
3115
1577
nele
3363
1977
©218
7041
2177
1363
3363
1577
2177
a2pe
7166
70e6
1360
32414
7620
5226
1763
3363
1363
3114
1763
3113
2363
1763
3122
2363
1763
3121
3129

1177

444
A&l

7104
3115
1116
7ae4
3116
1117
784
3117
5641
1114

PARDR
;=

5677

FPT,
F762us,
F7428,

Fi177,

F2ea,

FPSNL,

FPGDTO=,
ALY,

FPOPER,

EJEC
ORG

7400
DCA
TAD
AND
DCA
TAD
AND
CIA
AND
TAD
DCA
TAD
152
AND
CLL
RTL
TAD
DCA
SNL,
JMP
TAD
DCA
TAD
DCA
TAD
DCA
152
TAD
DCA
152
TaD
DCA
pCA

TAD

TAD
CLL
DCA
TAD
RAL
DCA
TAD
RAL
DCaA
JMpP
TAD
SNa

JMPR

T
177

ACO
I FPT
F177
FADR
I FPT
F2a0

FPT

FADR

FADR

I FPT

FPT

F74p0

CML CMA RTL

FPJUMP
FPGQTO
CLA
2 3
I FADR
FADR
FADK
TMP
I FADR
OPE
FADR
I FADR
aPH
FADR
I FADR
OPL
OPQ

(e

ACDO
RAL
ACO
ACL

ACL
ACH

ACH
I ALl
TMP
I FPT

/ ENTER INTERPRETER BY A JMS 177
/WRONG| WRONG! WRONG|
/CLEAR AC OVFLO WD

/GET LOk ORDER ADDRESS BITS

/ADD BEGINNING QF PAGE IF NECESSARY

/BUMP FP LOC CTR

/FORM JUMP FROM QPCOOE
/USED AS BASE FOR OPRS
/NO INDIRECT ADDRESSING

/SAVE ADORESS FOR FUTURE USE

/L.OAD OPERAND
/AND ZERO OVFLO WD

/RESERVE LOC 177
/SHIFT AC LEFT 1

/O0PR @ =EXIT F,P, PACKAGE



az12
2213
nz214
1215
42186
n2417
a22¢
uazi
aga22
@224
8224
az2es
h22o
n227
2236
7231
4232
2233
2234
223%
n236
4237
na4v
a241
2242
2243
2244
az245
B248
2247
425y
22514
w252
2253
4254
8255
2256
2257
azeu
w261
262
2263
4264
2265
3266
2267
a27d
a271
2272
2273
2274
279
@276
277

np2s7
PLY
2261
©vu262
79263
#az64
©Ra265
"wa266
#2267
aaz27
7271
7272
24273
6274
Ga275
©wagzé
w277
#a309
na3al
#a3a2
38303
2A3G4
2A3ud
7203026
72a3e7
an3ie
72311
7?8312
29313
20314
22315
8316
28317
%a32e
23321
ra3e2
w32l
20324
na32s
nn32s
“azaz
733
na331
29332
¥A333
ne334
va33s
#2336
20337
23342
10341

1222
3202
1117
7422
2177
524
1114
3177
5206
1112
3514
1117
2114
3514
1116
3763
5274
1121
3116
1122
3117
1113
3112
1117
745¢
1116
745¢
1115
765
5361
7332
1117
7440
5323
1116
764¢
77182
529¢
4241
7240
1112
3112
5315
2531
w462
7416
2417
A30Y
@270
2265
1254

FRSKIP,

FPJMP,

FPSTQ,

FPLAC,

FPLACE,

ANGRM,

NORMLP,

TAD
LCA
TAD
HLT
182
JmMP
TAD
DCA
JMP
TAD
DCA
TAD
182
DCA
TAD
0CA
JMP
TAD
DCA
TAD
DCa
TAD
DCa
TAD
SNA
TAD
SNA
TAD
SNA
JHp
cLaA
TAD
SZA
JMp
TAD
524
SPa
JMP
JmM§
CLa
TAD
0ca
JMpP

FPSn|,
FPSKIP
ACH

FPT
F7&8vu
TMP
FPT
F76%i
ACE

I TP
ACH
TMP

I Twp
ACL

I FADR
F78e1
OPL
ACL
OPH
ACH
OPE
ACE
ACH

ACL

ACU

CLa

ADCEXP

CLL CML RTR
ACH

o3
ACL
CL4
CLa
F760@
ALl
CMa
ACE
ACE
NORMLP

FPOIV
FPMUL
FPSUB
FPADD
FPLAC
FPSTO
FPJMP
FPOPER

/QTHERWISE SAME AS PLP=8 CODE

/EXCEPT SKIP CONDITION REVERSED

/FLOATING JUMP

/REMEMBER FADR??

/THIS LOC JUMPED TO FROM PAGE 2

/BECAUSE FPLAC IS JUMPED TO, FalLL THROUG

/IF FRACION IS ZERO,
/ZERO EXPONENT
/2620

/1F ACH=6208%,
/AND ACL=ag WERE DONE
/0THERWISE WERE DONE WHEN ACH(R)<>ACH(1)

/LEFT SHIFT AC QHE PLACE

/REDUCE EXPONENT
/KEEP GOING
/7020

/6280

/5020

/4892

/3ea@

/2a¢8

/1029

/avae FEXIT
/0810 FNQP
/0020 FSNA
/2032 FSZA



pdea
23e1
7A3g2
B3e3
a3p4
pins
2305
ade?
a3y
2311
2312
2313
2314
naLs
A316
adi7
2329
a3zgy
@322
2323
2324
2328
@a3zé

9327

9332
9331
2332
2333
2334
72335
n335
a337
#3449
@341
2342

20342
28343
22344
22345
20348
20347
20350
20351
20352
20353
20354
wE355
PR356
20357
ap36e
2R361
#0362

2B363
20364
»R365
RRA366
@367
eearn
2R371
nB372
na373
29374
29375
#2376
o377

wang
7328
1117
7518
7229
7ale
3117
1116
7610
3116
701e
3119
2112
n12o
§742
3112
5200

aanre
1357
3241}
7346
3342
7424
1641
7144
3641
2241
2342
5370
5763

ARL,

POPQ,
FPJUMP,
AQCEXP,

FADRs,
FNEGX,

NEGLP,

5

CLA
TAD
SPA
(o110
RAR
DCA
TAD
RAR
DCA
RAR
ucCa
182
OPQ
JMP
DCA
Jmp

2

TAD
DCa
CLA
DCaA
CML
TAD
CLL
DCa
182z
182
JMP
JMP

ClLi
ACH

ACH
ACL

ACL

ACO
ACE

I AR
ACE
F76¢a

POPQ
ALY

CLL ChA RTL
ARY

RAL

I aLl
CIa

I aLd
ALY

AR1
NEGLF

I FMEGX

/206@ FSPA

/2078 FSMA

/2120 FSPASNA

/4138 FSMASZA

/RIGHT SHIFT AC ONE PLACE

Z7ONLY SAVE UNE BIT Ur UVEKFLUW WURD

/ZERQ EXPONENT AND GET NEXT INST,
/TRIPLE=WORD NEGATION
/AC=8 OR =3 ON ENTRY



2343
P344
343
A3ad
a3a7
a35a
2351
2352
2353
2354
23355
n3s8
a357
a369
a361
A362
3363
n364a
u3d6s
n366
a367
4379
23714
a372
%373
n3z4
%375
A3756
2377
naga
p4p]
adeg
343
aan4
p4a5
paes
nag7
Ba1a
na11
p412
2413
p414
ad415
na1sé
n417
a4z
n421
naz2
A423
424
2425
2426
n427

aRpaqn
20421
A04¢2
w403
ad4e4
eQags
ea4p6
aga@7
ra412
za411
naa12
“ea1d
a8414
722415
29416
Raal7
pQ42¢
pa421
waa22
20423
29424
76425
G0n426
83427
7432
206431
#4332
nA433
20434
#2435
0436
@na37
#Y440
Ba44y
80442
20443
@444
2445
BBa4s
“0447
#0450
20451
vR4s52
#a453
00454
0455
nR456
20457
20460
20461
20462

ware QADD,
71lue

112¢

1115

3116

7424

1121

1116

3116

7474

1122

1117

3117

Hevre

4778 FPSUB,
1122 FPADD,
7850

8774

1117

7858

5241

1112 FPADLP,
7141

1113

745¢

5237

78¢¢

4778

771

4243

5225

4243 DOADDS,
4776

429

5727

wage 0ORL,
7326

1122

751@

7226

7012

3122

11214

721@

3121

7410

312@

2113

22w FITCONT,
5643

1122 FPMUL,

EJECT

OkG
4]

CLL
TAD
TaD
DCA
RAL
T4D
TAD
nCA
RaL
TAD
TAD
DCA
JHP
Jis
TAD
SNA
Inp
TaD
SNA
Jnp
TAD
CIa
TAD
SNA
JMP
SmaA
JMS
SPA
INS
JMP
JMS
NS
Jrs
JrP

CLa
TAaD
SPaA
CML
RAR
DCaA
TAD
RAR
0Ca
RAR
DCa
18z

JMP
TAD

4¢3

oPO
ACO
ACO

OoPL
ACL
ACL

QPH

ACH

ACH

I 0sDD

I PHNEG
OPH

CLA

I PanNOKFK
ACH

CLaA
DoaCDS+2
ACE

CLL

ORE

DRAGDS

I Pary
CLa

OR1
FRADLP
QR

I FaRr1
QaDD

I PFPLCE

CLL
OPH

QPH
aPL

OPL

QPO
OUFE

1 ORY
QPH

/SECOND PAGE OF FLOATING POINT PACKAGE
/ADD QP TO AC

/0P=@ « NOP

/AC=@ « SET AC TO OP

/COMPARE AC EXP TO OP EXP
/EQUAL = GO ADD

/OPE»ACE

/ACE>UPE

/UNNORMALIZE BOTH 8Y ONE PLACE

/SET ACE=0PE (IN CASE AC WAS @)
/SHIFT GPERAND RIGHT ONE PLACE

/0P OVFLO WD



P432
431
p432
0433
2434
2435
0436
@a37
2449
P44y
@442
2443
n4a44
B445
8446
ma47
n459
2451
nas52
453
n454
a455
@456
@457
246@
0461
P462
2463
A464
2465
0466
0467
3472
a471
pare
2473
w474
8475
0476
a477
UL
45¢1
¥502
2593
@5¢4
a5as
2526
a5a7
8510
2511

2512

8513
2514
2515

2ea63
aR4b64
2465
20466
00467
22472
wa471
w472
na473
P0474
20475
00476
02477
easee
ag501
ease?
2ased
gase4
aasas
Bas5ed
easa7
2a510
a5t
easi2
pes1a
29514
29515
20516
2517
¢as52a
nes21
e@522
2523
a@as524
pases
eas2é
gas527
20530
26531
20532
22533
a@a534
¥a535
20536
aa537
22540
20541
na542
#ad43
80544
28545
#a546
22547
28559

/65¢
5773
1117
766¢
5774
1112
1113
3113
1117
3243
1116
3114
1332
326¢
3117
3116
712@
5314
4776
1243
70ie
3243
1114
7810
3114
1114
7004
7404
7012
762¢
5324
4775
4240
2260
Hdnb
5727
03na
7750
1122
7450
5773
7706
5340
7346
4775
4776
1113
76414
1112
3113
1332
3260
1117
74v4

FPMLLP,

FPMDCD,

FmNQAD,

PFPLCE,
Fmae,
FPCIV,

SNA
JMP
TAD
Sha
JMP
TA

TAD
DCA
TAD
bCa
TAD
0Ca
TAD
DCa
DCA
0CA
CLL
JMP
JMS
Tab
RAR
0CaA
TAD
RAR
DCaA
TAD
RAL
I4AC
RTR
SNL
JMP
JMS
JMS
182
JMP
JMP

CLA

I PFPLAC
ACH

CLA

I PANORM
ACE

QPE

GPE

ACH

OR{

ACL

TMP

Frae
FITCNT
ACH

ACL

FPHMDCD
I PaRrl
Uri

OR1
TMP

TMP
THP

cLA
FMNOAD
I PNEG
0ADD
FITCNT
FPMLLP
I .41

FPLACE

3@
TAD
SNA
JMP
SHA
JMP
CLA
JMS
JM8
TAD
CIA
TAD
DCA

TAN

LY

DCA
TAD
RAL

OPH

I PFPLAC
CLA

%S

CLL CMA RTL
I PNEG

I P&aR1}

OPE

ACE
QPE
FM3n
FITCNT
ACH

/EITHER ARG=A MEANS RESULT=Q

/ITERATION COUNTER

/RIGHT SHIFT AC ONE PLACE

/RIGHT SHIFT MULTIPLIER

/DOES BIT SHIFTED OUT = NEXT BIT?
/YES = DO NOTHING

/NEGATE MULTIPLICAND

/ADD TO PRODUCT

/NOW GO SET ACE = QPE

/DIVIDE BY ZERO RESULTS IN ZEROD|
/CHECK DIVISQR SIGN

/1F NEGATIVE,

/NEGATE AC
/UNNURMALIZE DIVIDEND ONE PLACE

/SET UP RESULTANT EXPONENT
/SET UP ITERATION COUNT
/INITIALIZE LINK



2515
8517
A824a
nd21
Adez2
4523
295z4
523
A528&
ase7
As3n
u531
no32
ABIZ
7534
A535
A536
2537
2544
A%41
as542
#543
A544

niu551
2@552
©@553
nusH54
#aass
wass6
¢ns587
2p560
“wps561
ng562
An563
2564
20565
YR566
Pu567
nps7a
uRs571
o572
2B573
»o574
pus74%
ta576
708577

721¢
1122
77 ¢k
a77%
az2re
1112
7a#4
d112
1114
74¢4
3114
azr77
22640
5351
1114
3122
1112
5773
“w3n]
F3ué
72353
#3342
w241

FPLUVLP,

PFPLAC,
PANORM;
PREG;
PARY,
PaL i,

CLa
TrD
SMA
JMS
Jms
TAD
RAL
GCa
TAD
RAL
DCA
Jus
182
Jup
TAD
0CA
TAD
Jmp

RAN
OPH
LLA
I PLEG
DADC
ACE

ACE
ThP

THP

I PALY
FITCNT
FPDVLP
TP
OPH
ACE

I W.¥d

FPLAC+1
ANORM
FNEGX

AR1
AL1

/GET DIVIDEND SIGN FRUM LINK AFTER LEFTS
/DUES DIVIDEND SIGN = DIVISOR SIGN?

/YES = NEGATE DIVISOR

/ADD DIVISOR TO DIVIDEND

/ADD CARRY INTO WUOTIENT

/LEFT SHIFT DIVIDEND
/L00P

/PUT RESULT INTO AC



2545
@546
w547
2554
8551
w552
2553
2554
#555
n556
2557
4860
2561
2562
n563
2564
2565
A566
4567
2572
2571
2572
a573
8574
575
8576
ns77
P66
A6p1
a6@2
nee3
v6Q4
nées
606
nen7
2610
3611
7612
ne13
7614
2615
A616
#3617
2627
a621
2622
a623
N624
n62s
né2h
A827
A63A

2631

B2R682
aR601
“a6e2
Ap6a3
Ja6aa
nee6us
ra6a6
114
pas6io
zasLy
pB6i2
20613
20614
PY61S
Qes16
#0617
za62n
eas21
pos622
©ue623
Pa624
re62s5
20626
neez27
HweE3n
£R631
ZR632
rR633
nae634
Z@A3S5
L6386
@a637
nas4n
pa641
D642
20643
fne644
©wa64s
p@546
20647
ABRESG

en651

7242
1456
7652
5222
161
765@
5222
1463
7648
5222
4576
1vép
457%
1174
4576
1174
4576
azr77
4373
5226
4572
noe?7
1464
765¢
5235
Jacd
2m17
2420
5776
1171
3vi7
1375
IN6E
3063
3361
21424
5274
1335
324
1176
3362

3362

NEXTST,

START,

NOTEG,

RCLOOP,

EJECT
CPLBUF=s&anQ
LINE=6202D
USETBL=6340
BINARY=E4GD
SOURCEs7 @R
PeLBUF 7400
USEB=14
BINARB=1S
SOURCB=16

PAGE

CLA CMa

TAD PASSNC
SNa CLA

JMP START
TAD LISTSH
SNA CLA

JMP STAKRT
TAD GUTSHT
SZa CLaA

JMP START
JMS 1 [PRINTC
TAD LINEND
JMS I LoCTouUT
TAD (247
JeS I [PRINTC
TAD {247
JMS 1 [PRINTC
JMS 1 (PRNTLN
JMs I [GETCHR
JMP NOTEGS

JMS 1 (ERMSG
asaz

TAD SCSKT
SNA CLA

JMp «*5

bCA SCSKT
182 CHRPTR
182 NCHARS
JMP I (ASMBL
TaD [LINE=1
DCA CHRPTR
TaD (=137
DCa MAXLIN
pCa QUTSWT
DCaA LTMSG
I8Z CHREONT
JMP NOREAD
TAD M1ORpa
UcCa CHRONT
TAD [SOURCE
nca WDPTR
DCa ODODEVN

/CHECK PASS NUMBER

/IF PASS | THEN NO LISTING
/CHECK LIST STATUS

/NO, UOONT LIST
/010 THIS LINE GENERATE UUTFUTY

/YES, NO PRINT NECESSARY
/PRINT CR/LF
/PRINT LINE NUMBER

/THEN TAB
/ANOTHER TAB

/THEN PRINT LINE
/ANY MORE CHARS ?

/EXTRA GARBAGE ON LAST LINE
/REG*
/010 LAST LINE END WITH SEMICOLO

/N0
/KILL SC SWITCH
/8KIP OVER SEMICOLON

/DONT READ NEW LINE
/RESET POINTER

/793 CHARACTERS ONLY

/CLEAR QUTPUT SWITCH

/SET LT MESSAGE SWITCH

/ANY MORE CHARS IN THIS BLOCK?
/YES, GO GET IT

/NUMBER OF CHARS PER BLOCK

/SOURCE FILE BUFFER
ZINTO POINTER
/START WITH EVEN CHAR



2632
2633
n634
A635
2636
2637
A644
2641
2642
AB43
3644
2645
2645
2647
2657
2651
2652
2653
2654
2658
2656
2657
2660
¥661
0662
2663
2664
2665
36686
2667
8672
2671
2672
7673
ab7a
2675
2676
2677
azed
2701
2702
2723
a7e4
a7@5
706
a707
2714
0711
2712
8713
a744
3715
2716
a717

a8652
©a653
#2654
nR635
#u656
@0657
nu669
pe6s6y
pa662
wo663
#0664
#0665
o666
@a667
2672
nas71
ad672
0a673
20674
@p673%
20676
ane77
agree
naze1
e@a702
20723
ag7a4
2@7a5
82706
ea7a7
eR710
2e711
earie
20713
wp714
2715
uaz1sé
ae717
pe72e
gaza1
np722
ap723
#a724
@aa725
naz26
aara7
28739
28731
0na732
P08733
20734
20735
PR7 36
w3737

11ed
11v6
327¢
1137
7644
5265
21a7
1374
3p24
1373
3362
43¢
3730y
%416
Cane
sany
721@
2125
13682
7640
5330
2362
1762
7812
7212
7312
%167
7450
5772
1166
7450
5334
1371
751¢
11658
1164
3417
2266
5243
7240
3366
724
1317
3817
2361
5243
3360
1762
2362
53644
2460
72¢9
196¢
7421

SKCUNT,

ROBLOK,

NOREAD,

DOCHR,

0DDCHR,

ENDLIN,
M1eoo,

TAD
TAD
0CA
TAD
SZA
JEP
182
TAD
DCA
TAD
0CA
JMS
2

CLa

I

SOouURCH

e

1
CLA
182
TAD
SZA
JMP
182
TAD
RTR
RTR
RTR
AND
SNA
JMP
TAD
SNA
JMP
TAD
SPA
TAD
TAD
DCA
182
JMP
CLa
DCA
CLA
TAD
0CA
IsZ
JMP
DCA
TaD
182
JMp
182
NOP
TAD
7421

CLa

I

CMA

CMa

SBLGCK
SFULGE
ROBLOK
STAR2é

o*b
STar20p
(=774
CHRENT
{SCURCE+2
WOPTR
DIALRD

SBLCCK
UDDEVN

QDDCHR
GDDEVN
WDPTR

77

(ENDX
(=43

ENDLIN
(3

[1ee
(240
CHRPTR
MAXLIN
RDLOOP

MAXLIN

CHRPTR
CHRPTK
LTMSG
ROLCQOP
ODDEVYN
wDPTR
WDPTR
DOCHR
LINENO

LINEND

/FIND BLOCK NUMBER

/CHECK FQOR FIRST READ

/SET SWITCH
/IGNORE FIRST FOUR CHARACTERS

/SKIP FIRST TWOD WORDS

/DIAL READ

/SQURCE UNIT

/CORE LOC OVER 256

/BLOCK NUMBER

/NUMBER OF BLOCKS

/DJES DIAL RETURN ZERO AC?
/INCREMENT RELATIVE BLOCK NUMBER
/WHICH CHAR?

/0D ONE

/FLIP SWITCH
/GET EVEN CHAR

/SIX BITS
/ZERQ IS EQF
/80 DO M"EnD"
/DIAL CR

/BUMP LINE NUMBER
/CONVERT TO ASCII

/TEST FOR LINE TOO LONG
/PUT CHAR AWAY AND GET NEXT 1

/IGNORE REST OF LINE
/BACK UP BUFFER

/SET SHWITCH

/GET 0DD CHAR

/BUMP WORD POINTER

/BUMP LINE NUMBER

/PUT LINE NUM INTO MG



area v

2721
a722
a723
4724
az2s
a7es

727

a73ae
a731
A732
a733
B734
a735
%736
a737
@744

a741

@742
2743

72v@
1217
7940
1171
Jaze
7au1
1a2¢
3223
1171
datz
1361
7650
5776
4572
1424
5776

waee UUDEVN,
#Ane LTMSG,
nare WDPTR,

CLA
TAD CHRPTR
CMA

TAD (LINEm
DCA NCHARS
IAC

TaD NCHARS
DCA LINSIZ
TAD ILINE=1
DCA CHRPTR
TAD LTMSG
SNA CLA

JMP 1 (ASMBL
JMS I [ERMSG
1424

JMP I (ASKBL
MAXLINaLTEMP

)

@

2

/NO BUG ON NON~MQ MACHINES
/FIND = NUMBER OF CHARS = |

/SAVE SIZE OF LINE FOR PRINT

/SET POINTER
/CHECK FOR LINE TOO LONG MESSAGE

/NONE, OK
/PRINT LINE TOO LONG MESSAGE
swl Te



3744

n743%
w7446
n747
w754
#7751
w152
A753
@754
755
A756
2757
a7ea
2761
A7€2
a763
@764
A765
A766
A767
n7ra
@771
A772
A773
3774
w775
27786
a777
166e
1éel
1ege
1GES
144
16@5
1606
1ee7
{1¢1a
1011
1612
1013
1a14
1018
1216
1817
102@
1024

¢A771
wa772
w773
w4774
w775
%776
waz77

#lpan
2lpat
a2
210e3
nigea
nieud
Blope
wlae?
gl1e1a
alell
a1e12
a1a13
alal4
21415
21216
a1017
u1p29
#1021
2ip22
nle23
21024
#1e25
21026
ai@27
210349
21831
21032
21033
2lp34
21235
vinds
ai1e37
A1640
21241
21242
21243
21044
2149
21046
pleaz
2105¢
21251
n1as52
p1m53

P K]
a6i-g
78u2
7404
7541
1476
240

4573
5363
1142
745¢
haze
1377
7486
5223
1378
7850¢
b2ip
4561
4596¢
1487
7656
5775
724¢
da2¢
3363
3457
5563
aAaap
dare
1374
P L1
71a0
1373
7432
5237
1372
7106
Ine7
127
7a04
3976
1467
7204
2466
5231
3067
127¢
5628
nage
3dpsd

ASKRL ,

NOASM,

I5D00LR,

JVER3,

DIVLUP,

0CTOUT,

EJEC

PAGE
Jns
JmP
TaD
SNa
JMP
Tap
SNA
JMP
T80
SNA
JKP
Jns
Jns
TAD
SNA
JMP
CLA
0Ca
Jnp
DCA
IMp

OCA
TAD
OCA
CLL
TAD
SZL
JMP
TAD
cLL
DCaA
TAD
RAL
DCA
TAD
RAL
182
JMP
DCA
TAD
JMP

DCA

T

1
I

CLA

-4

CLA

CmMa

[GETCHR
[NEXTST
[=257

NOASM
(257 =244

ISDOLR
(244=240

ASMBL
{BACKY
{CKKILL
ASMOF

(LUNAME

MCHARS
INEXTST
ASMOF
[NEXTST

EXTMP2
(=15
LTENP

(=3

o*3
(3

EXTMP
EXTHP2

EXTkP2
EXTHP

LTEMP
DIVLUP
EXTMP
EXTMP2
OVER3

QTENP

/1L.00K FOR A CHARACTER

/1S IT SLASH ?
/YES, COOL IT

/1S IT §

/18 IT BLANK OR TAB
/YES, TRY AGAIN

/NO, PUT IT BACK
/CHECK FOR ABORT

?

/13 ASSEMBLY SWITCHED OFF %

/ASSEMBLE STHMT
/DONT ASSEMBLE THIS

LINE

/(PREVENTING *EG* MESSAGE)

/TURN ASSEMBLY BACK
/DIVIDE AC BY THREE
/M0

/8ET SHIFT COUNT

/ZERQ L INK

ON (IF IT WA

/SUBTRACT QIVISOR FROM AC
/IF AC>=3 SET LINK TO 1

/0K, ODONT RESTORE
/TO0 SMALL, RESTORE
/SET LINK BACK TO @
/SAVE AC

/ROTATE MQ=AC LEFT,

/SAVE MG

/GET BACK AC
/COMPLETE SHIFTY
/TEST COUNT

/KEEP GOING

/THIS IS REMAINDER
/RETURN QUOTIENT

/SAVE WORD

AC

PUT LINK INT



ine2
fezs
1824
1@25
1226
1227
1030
1231
1932
1933
1234
1635
1036
1237
1644
104}
1eaz
1043
1044
1p4b
1046
1047
1252
1951
1u52
1653
1054
1655
1256
1057
1060
1061
1062
1263
1064
1265
1466
1u6e7
1e7¢
1671
1a72
1073

21254
21855
2125€
p1257
eigée
ala6i
e1@62
21263
aia64
#1065
21066
a1e67
ala7e
le71
©eia72
21873
a1e74
p1e75
n1@76
aiaz7
eliee
piigt
viie2
a1183
01104
21125
ai11e6
e11a7
Plile
21111
21112
21113
21114
21115
21116
21117
e1120
@a1121
21122
21123
0i124
#1125

1157
3306
12465
7116
7014
3ups
1205
7204
2156
1155
4576
2aub
5256
1164
4576
5652
4561
11n@
7640
4771
12460
764
5770
1058
7450
5767
1366
7456
105@
7850
5767
577¢
4554
1236
7798
5563
1238
8156
3n30
19836
3231
5563

oLOOP,

ENDEXP,

LITORYX,

TAD
DCa
TAD
CLL
RAL
DCA
TAD
RAL
AND
TAD
JMS
ISZ
JMP
TAD
JMS
JMP
JMS
TAD
SZA
JMS
TAD
SZa
JMP
TAaQ
SNA
JKuP
TAD
SNA
TAD
SNA
JMp
JMP
JMS
TAD
SMA
JMP
TAD
AND
DCa
TAD
Dca
JMP

RTL

ted
OCNT
OTEMP

OTEMP
QTEMP

i7

fese
[PRINTC
OCNT
oLOOP
(24e
(PRINTC
ueTouY
[(BACK1
LITRL

(CRLIT
EXPSW

(8AD
LASTOP

(OKEXP
(=1

XINCR

(OKEXP
(BAD
[ADRGET
LITRGY

[NEXTST
EXPVAL+1
{7
LITRGY
EXPVAL+2
LITRGZ
[NEXTST

/FQUR DIGITS

/SAVE SHIFTED WORD
/SHIFT REST OF THE WAY
/CONVERT TO ASCII

/PRINT BLANK
/END QF EXPR, PUT BACK CHAR
/LITERAL ?

/G0 CREATE LITERAL
/DONT SKIP IF NO EXPRESSION

/BECAUSE ITS AN ERROR
/WAS THERE A TRAILING OPERATOR ?

/NO, JUST RETURN
/WAS IT PLUS ¥

/AND IS IT LEGAL ?
/YES TQ BOTH

/GET QRIGIN
/PREVIQUS LITORG ?

/YES, IGNORE THIS ONE



1074 EJECT

Q01166 7777
1167 2444
01176 24485
w1171 3232
#1172 vand
niy7d3 7775
#1174 7763
21175 1200
%1176 pye4a
21177 ©913
1@75 PAGE
1076 21200 1217 LUNAME, TAD CHRPTR /SAVE CHAR STUFF
1677 v1201 3321 DCaA CPTKP
1100 212082 1426 TAD NCHARS
11p1 41263 3¢22 DCA NCTHP
1122 41284 4553 JMS I [GETNAM /L00OK FOR NAME
1183 212@85 5754 JMP I EXPGET /NONE, MIGHT BE EXPRESSION
1104 212066 4573 JMS I (GETCHR /LO00K FOR COMMA
1125 212087 5343 JMP JSTCGNE /ITS JUST ONE SYMBOL
1186 ai121e 1377 TAD (=254 /COMMA TEST
1187 81211 744¢ SZ24
1112 81212 5246 JMP TRYEQU /NQ COMMA, CHECK FOR EGQUAL
1111 #1213 4582 JMS I [LOOKUP /L00K UP SYMBOL
1112 81214 5234 Jwp NE®LBL /1TS COMPLETELY NEW
1113 @1215 7650 SNA CLA
1114 01216 5237 JMP REFLBL /1TS UNDEFINED
1115 ai217 141@ TAD I X1 /CHECK LOCCTR AGAINST QLD DEFINI
1116 @1222 744} cIa
1117 21223 1226 TAD LOCTRY /FIRST UPPERR MALF
1124 @1222 764n §ZA CLA
1121 @1223 5231 JMp «t6
1122 21224 1412 TAD I X182
1123 @1225 7344 Cla
1124 1226 1427 TAD LOCTR2 /THEN LOWER HALF
1125 81227 765¢ SNa CLA
1126 21232 5244 JMP DEFIND
1127 a1231 4572 JMS I [ERMSG /JMULTIPLY DEFINED
1134 a1232 1524 1504 /wMD*
1131 01233 8776 JMP 1 (ASKBL /FIELD IS 0K
1132 21234 7126 NEWLBL, CLL CHML RTL /BUMP NEXT BY 2
1133 21235 1816 TAD NEXT /T0 MAKE ROOM
1134 31236 3216 DCA NEXT /FOR NEW SYMBOL
1135 41237 2466 DEFLBL, ISz 1 LTENMP /SET TYPE TO { (USER ADDR)
1136 01240 1926 TAD LOCTRY /PUT LOCATION COUNTER
1137 21241 341¢ Dca I X198 /INTO VALUE
1147 91242 1227 TAD LOCTR2
1141 ni243 3410 DCA I X14d
1142 21244 62001 DEFIND, CODF FLD® /G0 LOOK FOR ANOTHER TAG
1143 #1245 5776 JMP I (ASMBL
1144 P1246 1375 TRYEGU, TaD (=21 /CHECK FOR EQUAL SIGN
1145 041247 7440 SZaA

1146 21252 534e JMP TRYBLK /N0, TRY BLANK



1147 p12351
1150 p1252
1151 @12353
1152 21254
1153 21255
1154 21256
1155 21257
1156 n1260
1157 0126}
i160 @1262
1161 01263
1162 21264
1163 ®1265
1164 21266
1165 @1267
1166 @127a
1167 @127}
1172 ai272
1171 21273
1172 21274
1173 21275
1174 91276
1175 e1277
1176 21340
1177 09131
12eg% pL3e2
12et 213@3
1292 21324
1203 213@5
12e4 213e6
1205 91307
1206 @131¢
1297 91311
1214 01312
1211 21313
1212 21314
1213 21315
1214 21316
1215 21317
1216 21320
1217 21321%
122¢ @1322
1221 21323
1222 @1324
1223 91326
1224 81326
1225 01327
1226 2133n
1227 21331
1232 21332
1231 21333
1232 21334

149%1 1338
v Lavwe

1234 61336

1252
3271
1253
3a7e
1954
3473
125¢
30874
4551
§3ze
1237
765¢
5563
1071
3ase
1472
3u53
1273
354
1874
3as5y
4552
5331
745@
7991
72414
1837
7642
5326
7144 PUTVAL,
1037
775¢
5314
1234
3410
1635 MOV2WD,
3410
1236
3416
1466
2374
1037
3466
62e1
5563
4572 EQUERR,
6205
5563
7146 NEWSYM,
1637
7700
2016
2216

=LA

2816

TAD
DCA
TAD
OCA
TAD
OCA
TAD
DCa
JM8
JMP
TAD
SNA
JHP
TAD
OCca
TAD
DCA
TAD
pCa
TAD
DCA
JMS
JMP
SNA
IAC
CIla
TAD
SZaA
JMP
CLL
TAD
SPA
JMP
TAD
DCa
TAD

TAD
DCA
TAD
AND
TAD
DCA
COF
JMP
JHS
PLE
JMP
cLL
TAD

S#Ma C

182
182

- -

182

CLa

CLA
CMA

SNA

NAME L

EQUN

NAME2
EQUN®Y
NAMEJ
EQUN#®2
BUCKET
EQUN+3
[EXPR

EQUERR
EXPTYP

[NEXTST
EQUN
NAME )
EQUN+1
NAME2
EQUNe2
NAMEJ
EQUN+Y
BUCKET
[LODKUP
NEWSYM

EXPTYP

EQUERR
RAL
EXPTYP
CLA
MOV2WD
EXPVAL
Xie
EXPVAL+{
Xie
EXPVAL+2
xia
LTEMP
(7740
EXFTYP
LTEMP
FLO®
[NEXTST
[ERMSG

[NEXTST
RTL
EXPTYP

NEXT

/SAVE 6 CHARACTER NAME

/GET VALUE RIGHT OF EQUALS
/BAD EQU
/18 EXPR UNDEFINED ?

/YES, LEAVE SYMBOL UNDEFINED
/RESTORE NAME

/LO0KUP SYMBOL
/NEw SYMBOL

/REFNCD BUT UNDEF, ASSUME ADDR T
/COMPARE TYPES

/TYPE CONFLICT

;;g TO PROPER PLACE

/F.P, SYMBOL

/D,P, OR ADDRESS SYMBOL

/NOW GET TYPE WORD

/ZERD OLD TYPE (PRESERVING FORCE
/PUT IN NEW

/RESTORE WORD

/G0 GET NEXT STMT
/BAD EQU
/+BEe

/=3
/BUMP NEXT B8Y CORRECT NUMBER

/THRICE FOR FLOATING



1235
1236
1237
1249
12414
1242
1243
1244
1245
1246
1247
125¢
1251
1252
1253
1254
1255
1256
1257
1260
126}
1262
1263
1264
126%
1266
1267

21337
w1340
21341
#1342
#1343
21344
#1345
21346
21347
2135¢
#1351
21352
81353
21354
#1355
21356
21357
21369
21361
71362
21363
81364
21365
213686
21367
#1372
21371

hiiré
1373
704
57ha
4582
5772
1553
3352
1419
3448
621
b
5754
1453
1463
1443
1423
14¢3
15568
16ve
1431
1534
1637
1ob2
1647
1655
1473

TRYBLK,

JSTONE,

PCJIMP,
OFCTBL,
EXPGET,

JMP
Tal
SZ2a ClLa
JMP I
JM3 ]
JeP 1
TaD
DCA
Tad I
DCA
CDF

@

JMP T
GETEXP
GETEXP
GETEXP
GETEXP
GETEXP
PSEUDG
PDPBMER
FPPMR
FPPS1
FPP32
FPPS83
FPPSa
FPPS85S
FPPMRIL

PUTVAL
(35

EXPGET
[LOUKUP
(NERDRE
UPCTEL
OPCJIMP
X1u
OPCCOE
FlL.De

o+l

/CHECK FOR BLANK

I/NQ BLANK, GO TRY FUOR EXPRESSION
/LODKUP SYMBOL

/IT8S A NEW SYMBOL

/CREATE JuMP THRU TABLE

/SAVE IT

/PICK UP FIRSYT WORD OF VALUE
/1TS aN OPCODE=-MAYBE?

/JUMP SUMEWKERE

JUNDEF INED

/USER ADDRESS
/USER DF

/USER FP

/PDP B QPERATE
/PSEUDO QP

/PDPE MR

/FPPMR

/OTHER FPP OPCODES

/FPP 2 »ORD MR FORMAT



12742

1271
1272
1273
1274
1275
1276
1277
13pw
1301
1302
1313
1324
13e$
1326
13e7
13110
1311
1312
1313
1314
1345
1316
1317
1324
1321
1322
1323
1324
1325
1326
1327
1332
1331
1332
1333
1334
1335
1336
1337
1340
1341
1342
1343
1344
1345
1346

21372
21373
91374
21375
21376
wi37z7

71400
81481
B1492
214023
21404
21465
n1406
a1497
@142
p1441
wiaie
21413
Bl1414
21415
#1416
01417
21429
a1421
w1422
#1423
p1424
861425
P1426
01427
21432
71431
91432
21433
21434
81435
81436
71437
214446
#1441
21442
21443
81444
#1445
21446
w1447
21450
B1451¢
21452
21453
21454

142¢
»a3s
7740
7757
1oag
7524

3416
3416
6201
1421
3517
1922
32
4551
5226
7144
1987
7450
5221
771@
5223
1934
4550
1435
455y
1436
assy
5563
4572
r23¢
5563
4547
7211
347
4546
1877
7640
§277
1233
7161
lv44
3442
7004
1832
72414
1243
7646

5277

1447
765¢
5315

NEWKUNE,

GETEXP,

OUT3uwD,
QuT2wD,

OLUTLWD,

BADEXP,

FPPMR,

EJECT

PAGE
DCA 1
DCA 1
COF

TAD

DCA

TAD

DCA

JMS I
JMP

CLL CMa
Tau

SNA

JMP

SPA CLA
JMP

TAD

JMs I
TaD

JMS I
TAD
JMS
JMP
JMS
9230
JMP 1
Jus I
CLa IAC
DCA

JMS
TaD

8ZA CLA
JMP

TAD

CLL CML
TaD

0Ca

RAL

TAD

CIa

TAD

SZa CLA
JMP

TAD

SNA CLA
JMP

e B B o ]

NEXT
NEXT
FLO@
CPTHP
CHEPTR
NCTMP
NCHARS
[EXPR
BADEXP
RAL
EXPTYP

QUT2WD

UuTiWD
EXPVAL
[OUTWRD
EXPVAL+1
[OUTHRD
EXPvaL+2
[QUTKRD
[NEXTST
[ERMSG

[NEXTST
(CHKIND

INDRCT
(GETADR
FPPRD2

FORMT1
BASER+1
CIA
FPPADR+}
WORD2

BASER

FPPADR

FORMTY

INDRCT
FORMTJ

/RESERVE 2 WORDS
/THUS ASSUMING ADDR TYPE

/RESTORE CHARACTER POINTER
/TQ JUST AFTER TAG (IF ANY)

/TRY FOR AN EXPRESSION
/IF NONE, ERROR

/CHECK TYPE
/0,Pye QUTPUT 2 WORDS

/ADDRESS, QUTPUT { WORD
/FaPey OUTPUT 3 WORDS

/G0 DO NEXT STHMT
/BAD EXPRESSION

/D0 NEXT STMT
/CHECK FOR INDIRECT
/SET SWITCH

/60 GET ADDRESS AND INDEX
/CHECK FOR FORCED 2 WORD ADDR

/FORWD REFNCE, USE 2 WORD FORMAT
/COMPARE BASE WITH ADDR

/8Y DOUBLE SUBTRACTION

/IF HIGH ORDER WORD NOT 2, LONG
/IF INDIRECT, USE SHORTEST FORM



1347
135¢
1351
1352
1383
1354
1355
13586
1357
136a
1461
1362
1363
1364
1365
1365
1367
137¢
13871
1372
1373
1374
1378
1376
1377
148
14e}
142
1423
1404
1485
14p6
14v7
1419
1411
1412
1413
1414
1415
1416
1417
1429
1421
1422
1423
1424
1425
1420
1427
1436
1431
1432
1433
1434

#1495
21456
%1457
pla6g
n1461
ni462
#1463
#1464
21465
1466
#1467
P1479
N1471
21472
21473
n1474
01475
R1476
31477
w1500
21501
#1502
21583
21504
21585
21506
61587
21512
21511
31512
#1513
21514
21515
71616
#1517
2152@
#1521
#1522
%1523
a1524
21525
p1526
21527
01539
P1531
21532
31633
21534
21535
21536
21537
21542
2154}
11542

1448
7oav
8277
1vag
716@
1377
7631
8277
1442
é77¢0
1449
1145
4554
5563
4547
72#1
Juar
&548
1447
784
8318
4572
1111
3aaz
4544
1443
Fine
1245
a3dn
1vdd
455¢
5563
1242
71e@
1143
7629
5325
3342
4572
1111
4544
inag
a776
1545
1145
abbp
8563
4547
H34y
4572
1111
4546
4544
1443

FUkMT2,

FREMKRL,

FUKNTL,

FORMT,

FPFSL,

TAD

SZA CLA
JMP

TaD

cLL

TAD

SZL CLa
JmP
TAD
JMS 1
TAD
TaD
Jms I
IMP I
Jns 1
CLa I
DCA

JHS I
TAD

SZa CLa
Jme

Jus 1
1111
DCA

JN3 I
TAD

AND

TAD

Jms I
TAD
JM3
JrP
TAD
cLL
TAD
SNL CLA
JMP

DCA

Jms 1
1111
JKS I
TaD

JMS 1
TAD
T40
NEE )
Jmp
JMS
Jmp
JMS 1
1111
JmMS I
JMS I
Tap

-

et

INUEX

FORMT
WORL2

(=6¢0

FORMTY
WORG2
(OVERS3
OPCCUE
{2ue
[OUTHRD
[NEXTSY
[CHKIND

INGRCT
{GEYADKR
INORCT

ot
LERMSG

INDRCT
(FIXUPC
FPPADR
[7
OPCCDE
[OUTWRD
FPPADR+]
[OUTWRD
[NEXTST
wORD2

(=3€

n ¥4
WOREC2
[ERMSEH

[FIXOPC
WORL 2
(OVER3
UPCCOE
[eae
[OUTWRD
[NEXTST
[CHKIND
ot
[ERNFSG
[GETADR

(FIXOPC
FPPADR

/1F INDEX USED, MUST USE LONG

/COMPARE ADDR=BASE

/IF <z 128%3, CAN USE SHORT

/OTHERWISE WUSE 2 WORD FMT

/DIVIDE DISPLACEMENT BY THREE

/ADC OPCOUDE TO ODISPLACEMENT

/TURN ON A BIT
/0UTPUT IT

/CHECK FOR "I (INDIRECT)
/SET SWITCH

/GET ADDRESS FIELD
/CHECK FOR INDIRECT

/1F INOIRECT, THIS IS A NO=NO

/ILLEGAL INDIRECT
Iu]Iw
/CLEAK SWITCH

/60 PUT IN INDEX AND INCREMENT

/GET ADDRESS EXTENSION

/PLUS QPCODE
/0UTPUT 1IT

/THEN REST OF ADDRESS
/TRY INDIRECT FORMAT
/DISPLLACEMENT CAN BE < QR

/8ET DISPLACEMENT TQ @
/ILLEGAL INDIRECT

/eIlw

/STICK IN INDEX AND INCR
/GET DISPLACEMENT
/DIVIDE BY THREE

/PLUS QOPCODE

/PLUS ANOTHER BIT
/0UTPUT

/WAS INDIRECY ASKED FOR 7
/NQ
/wllw

/GET ADOR, AND INDEX
/PUT OPCODE TOGETHER
/GET ADDK EXTENSION

T0

7



1435
1436
1437
1440
1441
1442
1443
1446
1445
1446
1447

21543
21544
w1545
w1846
21547
21552
#1551
21552
81553
91554
21855

#156
1245
378
as55@
1244
455¢@
5563
1245 FPPS3,
455
5563
8448 PSELDO,

AND
TAD
AND
AL
TAD
JNS
JMP
TAD
SMS
JNP
JNP

Bl o

{7
QPCUDE
(73727
[QUTARL
FPPADR+]
{OUTARD
[NEXTST
OPLODE
[OUTWRD
[NEXTST
UPCODE

/41T TOGETHER OPCODE
/wITHDRAW ONE BIT

/0UTRUT THIS

/NO¥ QUTPUT REST OF ADDRESS

/JUST PUT QUT OPCODE

/G0 HANDLE PSEUDOD OP



14bu

1451
1452
1453
1454
1455
14588
1457
1460
1461
1462
1463
1464
1465
1466
1467
1479
1471
1472
1473
1474
1475

. 1476

1477
1502
1521
15e2
153
1524
1505
15¢6
15e7
1510
1511
1512
1513
1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531

#1575
#1576
w1577

21600
71621
w1602
n16e3
21604
#1685
216@6
wi6a7
#i6ta
ni611l
Bi6i2
21613
ui614
21615
21616
h1617
w1628
71621
p16822
21623
#1624
#1625
R1626
#1627
21630
21631
21632
#1633
P1634
B1635
21636
B1637
ui640
21641
21642
31643
21644
21645
B1646
1647
21659
21651
21652
21653
%1654
21655
#1656
81657

7377
1225
72¢¢

4271
h2r 8
14945
13877
3145
4323
11386
142
745¢
5233
744
1u27
142
7650
5227
1845
w377
785
8226
4572
1122
5230
4776
1636
6141
1145
7410

1436

1245
455y
5363
4323
1435
6156
1945
4550
1436
45509
5563
2323
1836
vis6
1445
4550
5563
72¢1
4337
1246

PLIPBMR,

MAKLNK,
(MSPAG,

PAbEag

FPPS2,

FPPS4,

FPFSS,

EJEC

PAGE
JM3
JMP
TAD
T4
DCA
JMS
TAD
AND
SNA
JMP
CIA
TAD
AND
SNA
JMP
Tan
AND
SNA
JHP
IS
1122
JMP
J®S
TaD
AND
T4D
SKP
TAD
TAD
IS
J¥P
Jns
TAD
AND
T40
IMS
TAD
JMS
JMp
JMS
TAD
AND
TAD
JMS
JMP
CLa
IMS
TAD

T

CLa

CLa
1

— =

IAC

CHKIND
«t4d
UPCCDE
(4u0
NPCCDE
ADRGET
EXPVAL+2
[706k2

PAGE®

LOCTR2
[76e2

THSFAG
OPCCDE
(4o

MAKL NK
[ER™SE

THSPAG+
(CrL INK
EXPVAL+2
[177
(2ae

EXPVAL+2
OPCODE
[OUTWRD
[NEXTST
ADRGET
EXPVAL+1
{7
OPCODE
[CUTWRD
EXFVAL®2
[OUTWRD
LNEXTST
ADKRGET
EXPVAL*+2
{7
DPCGDE
[OUTWKD
[NEXTST

GETADR
INDEX

/CHECK FOR INDIRECT
/NO
/PUT INDIRECT INTO OPCODE

/PICK UP ADDRESS FIELD
/CHECK PAGE OF ADDRESS

/1TS IN PAGE @

/COKPARE WITH CURRENT PAGE

/0K, ITS THIS PAGE
/CAN WE USE A LINK ?
/IS INDIRECT BIT ON ?

/YES, 60 MAKE LINK
/NOPE, ITS AN ILLEGAL REFERENCE
/*IR»

/YES, CREATE LINK
/GET ADDRESS
/LOWER 7 BITS
/PUT IN PAGE BIT

/GET AQORESS (UPPER 5 BITS ZERO)
/PLUS QPCODE
/QUTPUT WORD

/GET ADDRESS FIELD
/PUT EXTENSION

/wITH OPCODE
/0UT

/REST QF ADDR

/GET INDEX REG EXPRESSION
/GET LOWER 3 BITS

/0F INDEX REG EXPR

/WITH OPCODE

/0UT

/SET INDEX INCR SWITCH OFF
/GET ADR AND INDEX FIELDS
/WAS THERE AN INDEX?



1532
1533
1534
1535
1536
1537
1542
1541
1542
1543
1544
1545
1546
1547
1552
1551
15852
1553
1654
1555
1656
1587
1562
1561
1562
1563
1564
1565
1566
1567
1570
1574
1572
1573
1574
1575
1576
15677
1688
16n1
1602
1603
164
16¢5
166
1607
1612
1611
1612
1613
1614
1615
1618

1617

21662
n1664
21662
216863
21664
21665
21666
21667
21672

21671
21672
Bi673
21674
21675
21676
21677
e2i17ee
21701
21702
21723
01704
217a5
@i17e6
21727
21712
21711
21712
21713
21714
21715
21716
ai717
21724
a1724
1722
w1723
ai724
n1725
a1726
ei727
ei73e
21731
21732
21733
21734
71735
21736
21737
2174e
21741
21742

4 A
LR WA A

21744

765¢@
5264
1236
7156
1245
4559
1944
455¢
5563

11"
1217
3621
1429
3nle
4553
5671
1451
1375
7640
5316
1852
7640
5316
2271
4573
5671
1142
7649
4564
5671
1221
3017
1622
302
5671
paeg
4551
5332
7344
1037
7758
5723
4572
na3a
3435
3436
5723
T
3271
2875
a3z23
a7t

1837

XITEMP,
CHKIND,

NOTIND,

ADRGET,

ERRL,

GETADR,

SNA
JMP
TAD
AND
TAD
JMS
TAD
JMS
JMP

TAD
DCaA
TAD
DCA
JMS
JMP
TAD
TAD
SZA
JMP
TAD
8Za
JMP
182
Jr§
JMP
TAD
SZA
SLE)
JnMP
TAD
DCA
TAD
DCA
JMP

JMS
JMP
CLA
TAD
SPA
JMp
JMS
w239

CLA

(SR ]

CLA

cLa

a*d
EXPVAL*2
(7
OPCGDE
[OUTWRD
FPPADR+}
{OUTWRD
[NEXTST

CHRPTR
CPTHP
NCHARS
NCTMP
[GETNAM
CHKIND
BUCKET
(=114

NOTIND
NAME]

NOTIND
CHKIND
{GETCHR
CHKIND
(=240

{BACK1
CHKIND
CPTMP

CHRPTR
NCTMP

NCHARS
CHKIND

(EXPR
ERR1
CMA RAL
EXPTYP
CLa
ADRGET
[ERMSG

EXPVAL+Y
EXPVAL+2
ADRGET

XITEMP
FPPSKT
ADRGET
FPPSuT

EXPTYP

/NG
/YES, GET 3 BITS

/GET OPCODE

/0UTPUT

/NOW DUTPUT LOWER 12 BITS
/0F ADDRESS

/CHECK FOR “IW
/SAVE CHAR POSITION

/L00K FOR NAME "M
/IF NO NAME, NO INDIRECT
/DI0 IT START WITH "I¥?%

/NQ, GO AWAY
/WAS "I" ENTIRE NAME?

/NO, GO AWAY

/YES, SKIP ON RETURN
/LOCK FOR BLANK
/NONE LEFT, RETURN

/NOT BLANK, BACKUP
/RETURN
/RESET CHAR POSITION

/RETURN, NO SKIP
/GET ADDRESS EXPR AND CHECK TYPE
/GET EXPR

/MUST BE TYPE ¢ OR @ (ADR OR UND

/BAD ADDK EXPR
/eBXw
/SET EXPR TO @

/GET ADDR, INDEX

/SAVE INDEX INCREMENT SWITCH
FTELL EXPR ITS AN FPP INSTR
/GET ADDR

/KILL FPP SWITCH

/IF EXPR WAS UNDEFINED



1o2¢
1621
1622
1623
1624
1625
1626
1627
1630
1631
1632
1633
1634
1635
16346
1637
1640
1641
1642
1643
1644
1645
1646

a174%
G174€
w1747
niz7s50
w1751
21752
21753
1754
21755
W1756
a1757
#1762
71761
w1762
w1763
w1764
21765
21766
z1767
B177%
21771
n1772
21773

7h5¢
7aol
1476
3477
Sudd
1435
34463
1436
$4L4
4373
5737
1374
7oap
5371
2446
1271
3ADE
4323
248y
5737
4372
V23%
5737

ERK2,

3NA LLA
I1AC
TAD
pca
oca
TaD
nCca
Ta&D
uCa
JmS
JMp
Tad
SZA CLaA
JMP

182

TAD

DLA

Jns

187

JMP 1
Jes 1
0232
Jep 1

L 3 o}

FPP2ul
FPFEwD2
INQEX
EXPVAL+1
FPPADOR
EXPVAL+2
FPPADR+1
(GETCHR
GETADR
(=254

ERRZ
INDEX
XITEMP
XINCR
ADRGET
XINCR
GETADR
[ERMSG

GETADR

/0R FORCE BIT WAS SET

/FORCE 2 WORD FORMAT
/ZERQ INDEX SHWT
/SAVE ADDRESS VALUE

/LO0K FOR COMMA
/NO INDEX

/NON COMMA IS BAD
/SET INDEX SWITCH
/SET INDEX INCREMENT SWITCH

/CLEAR INDEX INCREMENT SWITCH

/BAD ADDR EXPR
/B Xw



1647 EJECT

21774 7524
21775 7767
A1776 3217
a1777 ndep
1659 PAGE
1651 02002 »ar@ PRNTLN, @ /PRINT THE LINE
1652 p2@0o1 1463 TAD QUTSHWT /HAS THE LINE BEEN PRINTED YET?
1653 ¢2e82 764¢ $ZA CLa
1654 22003 5608 JMP I PRNTLN /YES, COOL IT
1655 22004 2063 Is8Z OUTSHT /SET SWITCH
1656 @2a@es5 1171 TAD (LINE=] /POINTER TOQ LINE
1657 p2p@6 381y DCA xie
1668 220047 141m TAD I Xi2 /GET A CHAR
1661 82010 4576 JMS 1 {(PRINTC /PRINT IT
1662 02911 2023 182 LINSIZ /BUMP COUNT
1663 2912 5227 JMP =3
1664 02013 56¢09 JMP I PRNTLN
1665 22014 2APD GETUNT, @ /GET UNIT FOR CHAIN
1666 2815 4573 Jes I (GETCHK /15 ANYTHING THERE ?
1667 @g2e16 5232 JMP NOUNIT /TREAT IT AS UNIT @
16704 22917 4561 JMS I [BACK] /PUT BACK EXPR CHAR
1671 22@2@ 4554 JMS I [ADRGET /GET UNIT EXPR
1672 @2@21 1436 TAD EXPVAL+2
1673 22022 1377 TAD {=12 /CHECK RANGE
1674 223 7510 SMA /CHECK RANGE
1675 @2p24 5776 JMP I (CHERR /T00 BIG
1676 02025 1375 TAD (12
1677 w@2@e26 751@ SPA
17¢w 22027 5776 JMp 1 (CHERR /T00 SMALL
1761 82032 3774 NOUNIT, DCA I (UNIT /SAVE UNIT
1702 ©¥2931 5614 JMP I GETUNT /RETURN
1703 72032 194¢ Fp, TAD EXPSw /FIRST TIME THRU ?
1764 22033 7658 SNA CLA
1705 02034 5237 Jmp o *d /NQ
1706 @2035 1373 TAD (3 /SEY TYPE TO 3 (FP)
17@7 82036 3437 0Ca EXPTYP
1714 22037 1237 TAD EXPTYP /CHECK TYPE OF EXPR S0 FAR
1711 22048 744@ 5724 /@& (UND) IS OK
1712 @2041 1372 TAD (=3 /80 IS 3 (FP)
1713 22242 76842 SZa CLA
1714 22043 5771 JMP I (MXDTYP /ANYTHING ELSE IS A NO=NO
1715 02044 14112 TAD I X1@ /GET OPERAND
1716 22045 3355 DCA OPRAND
1717 22046 1410 TAD I X1e
1722 p2p47 3356 DCA OPRAND®*1{
1721 a2e50 1410 TAD I X1@
1722 ©2851 3357 DCA OPRAND*2
1723 @2952 62¢1 COF FLO®@
1724 02853 3440 0Ca EXPSW /CLEAR FIRST TIWE SWITCH
1725 220854 1370 TAD (XFPTBL={ /GET CORRECT FP OPERATION
1726 22488 1885 Tao LASTOP ZLAST QOPERATQR

1727 22056 3263 DCA XFOPR /ADOR OF CORRECT OPERATION



17 3w
1731
1732
1783
1734
1735
1736
1737
1744
1741
1742
1743
1744
1745
1746
1747
175¢
1751
1752
1753
1754
1755
1756
1757
1760
1761
{762
1763
1764
1765
1766
1767
177a
1771
1772
1773
1774
1775
1776
1777
20¢ ¢
2001
2ep2
2003
2104
2ues
2006
24m7
291@
2011
2012
2013
2014
2015

wanb7
A2NB R
722261
nanee
42263
vanea
wa2p6s
#2266

@2767
w2079
w2R74
a2u7e
¢2073
22074
az2e75
eee76
weer7
»219¢
221081
22162
22183
22104
ga1es
82106
22127
zeiie
22111
B211e
#2113
722114
22115
a2116
22117
2212e
g2121
2122
#2123
22124
22123
2126
22427
22130
221314
22132
p2133
#2134
22135
22136
pe137
82140
221414
#2142

1063
3263
4177
Judd
Py
23854
VAR e
hh 37

4359
5355
63b5
7358
1275
1275
waee
5767
4766
8232
i41@
3355
1414
3356
141
3387
6201
1441
765@
53185
7126
$p37
1037
7440
13656
7642
5771
3a4i
1458
1376
3334
1734
3334
4177
335656
2358
3434
nang
naue
1112
7459
5347
75209
1364

XFOPR,

XFPTBL,

BADX,

InFP,

0P,

XO0PR,

UNNDORM,

TaD 1 XFGOPR
nca XFUPR
JKS 177
3z EXPVAL
Q

2ran EXPVAL
9

Jrp I [OPK&R
XOPRNDBUPRANDRLTZT
XBEADZBALX&L177
423 XUPRAND
5249 XQPRND
6z2ad XQPRND
72¢@a XOPRND
12a0 XBAD
1204 XBAC

A

JMP I (BAD
JMs I (FLINTP
JMP FP

TAD I Xiwp

DCa OPRAND
TaD0 1 Xig

1] of OPRAND®Y
TAD I X1d

NCa OPRAND#2
CDF FLO@
Tad EXPSH
SnNA CLA

JMP ]

CLL CHML RTL

nca EXPTYP
TAD EXPTYP
SZa

TAD (=2

SZA CLaA

JMP I (MXETYP
DCa EXPSW
TAD LASTOP
TAD (XFPTBL=1{
DCa XDOPR
TAD I XDOPR
DCa XDOPR
JMS 177
Jzan XOPRND
2290 XOPRND
322¢ EXPVAL
2

@

TAD ACE

SNA

JMP MOVEDP
SMA

TAD (=27

/GET CORRECT OPERATION
/STORE IT

ZENTER FPPRL

/FPLAC EXPVAL

/FPXXX QOPRAND

/FPSTQ EXPVAL

/FPEXIT

/G0 GET OPERATOR
/PAGE ADUR OF OPRAND
/PAGE ADDR QF BADX
/FPADD OPRAND

/FPSUB OPRAND

/FPMUL OPRAND

/FPOIV OPRAND

/FPJMP BADX

/FRJMP BADX

/FPEXIT

/& | BAD FOR FP OR DP
/GET FP OR DP NUMBER
/1T8 FP

/1TS DP, BUT NORMALIZED
/PUT EXPONENT

/THEN HIGH PART

/THEN LOW PART

/TYPE CHECK

/FIRST TIME SETS TYPE

/CHECK
/2 OR 2 0K

/MIXED TYPES
/GET CORRECT OPERATION

/ENTER
/FPLAC
/FPSTO
/FPLAC
/EPXXX
/FEXIT
/CHECK

FPPRL
OPRAND
OPRAND (NORMALIZES)
EXPVAL
OPRAND

EXPONENT
/DONT SRHIFT IF EXP @

/1F POS EXP, INTEGERIZE



2016 22143 7760 SmMA ClLa

2017 02144 5347 JMP MOVEDP /IF STILL POS DONT SHIFT
2020 DP2145 4763 JKS I {AR) /SHIFT AC RIGHT 1
2021 V2146 5336 JMP UNNORM /CONTINUE UN=NORMALIZATION
2022 @2147 3234 MGVEDP, DCaA EXPvaL /ZERQ EXPONENT
2023 02152 1116 TAD ACL
2024 02151 3436 DCA EXPYAL+2 /LO%ER WORD
2025 02152 1117 TAD ACH
2026 22153 3235 DCa EXPVAL+1L /UPPER WQRD
2227 22154 5537 JMP I [OPR8R /GET OPERATOR
203¢ 22155 »2Pw OPRAND, 2,9
#2196 ryne

©2157 @oro



231

2832
2033
2634
22358
2636
2037
2046
2841
2042
2343
2044
2445
2046
2147
2652
2481
2152
2053
2154
2655
2656
2087
2062
2061
2062
2063
2064
2665
2066
267
2n7p
2071
2072
2073
2074
2675
2a76
2077
21¢e

#2183
#2164
22165
22166
22167
n217¢
2171
@172
22173
2174
22175
82176
a2477

n2200
na2a1
22202
A2203
22204
a22a5
22266
w2207
p22ie
@2211
a2212
#2213
pa214
w2215
22216
w2217
p222a
22221
#2222
ng223
o224
n22es
#2226
@2227
02236
n2231%
#2232
22233
P2234
P2235%
n2236
pe237
p224@
w2241
p2242
p2243
n2244
%2245

v34e
7751
7776
22ne
2445
2466
2554
7775
YR
5243
vdln
5347
7776

HPER
3324
4326
a373%
8217
11386
764¢
5216
1324
7840
b2l
3361
2324
5334
4561
1324
7644
1361
7241
3325
1365
3326
2ARS
4373
5267
1377
745@
5237
7261
7450
20
764¢
5266
4873
5267
1376
7450
5252

FLINTP,

ENDFEN,

PER2,

EJEC

PAGE

DCA
JMS
JES
JMP
TAD
SZA
JMP
TAD
SZa
JmP
DCA
182
JMP
JHMS
TAD
524
TAD
Cla
0CA
TAD
nca
182
JES
JmP
TaD
SNa
JhkP
Iac
SNA
182
SZA
JMP
JMS
JMP
TAD
SNA
JMP

T

CLa

CLa

CLaA

CLa

PRSk
DECONV
{GETCHR
ENUFPN#+1
[=25886

ENDFPN
PRSk

PERZ
DNUMBR
PRSk
DECON
[RACK1
PRSkK

DNUMER

SEXP
RADIX
DECONY
KADIX
[GETCHR
FPFIX
(=365

Wtd

FLINTP

FPFIX=1
(GETCHR
FPFIX
(=253

ISPLUS

/SET PERIOD SWITCH
/GET CHaR
/18 IT ngo

/IF NQOT, LOOK FOR EXPONENT
/PERIGD FOUND PREVIOUSLY ?

/YES, SECOND PERIOQD

/ZERQ DIGIT CQUNT

/SET PERIOD SWITCH

/CONVERT REST OF STRING

/PUT BACK NON PERICOD

/PERIDD READ IN PREVIOUSLY 7

/YES, =NUMBER OF DIGITS TO SEXP
/NQ, ZERC TO SEXP

/SAVE RADIX

/AND SET RADIX TO DECIMAL
/CHECK TERMINATOR

/END OF LINE

/PEN?

/YES
/non?

/SKIP ON RETURN IF DP
/NDN DR IIE" ?

/NO, END OF NUMBER
/LO0OK FOR SIGN

/NO SIGN

/IS IT +

/YES



2181 »2246 1375 TAD (253=255 /18 IT =

21ee 22247 7650 SNA CLA
2103 02259 5253 JMP ISPLUS*! /YES
21ip4 22251 4561 JMS I [BACK] /PUT 1T BACK
2ied5 22252 7421 ISPLUS, IAC
2126 22253 3373 DCa FPESGN /SET EXP SIGN
21e7 22254 4535 JMS 1 [NUMBER /GET EXP
211¢ 92255 5267 JMP FPFIX /NQ EXP
2111 Q2256 1373 TAD FPESGN /GET SIGN INDICATOR
2112 82257 7iim CLL RAR ZINTO LINK
2113 222609 1wa2 TAD WORD2 /EXPONENT VALUE
2114 92261 7420 SN
2115 22262 70241 CIA /COMPLEMENT IF SIGN =
2116 82263 1325 TAD SEXP /NUMBER OF DIGITS RIGHT OF ,
2117 Q2264 3325 DCA SEXP /GIVES MODIFIED EXPONENT
2120 p226% 7410 SKP
2121 22266 4561 JMS I [BACK]L /RETURN CHAR
2122 2267 1325 FPFIX, TAD SEXP /KEEP GOING ?
2123 @227a 7450 SNA
2124 Bea7i 5311 JMP ENGFFI /NG, RETURY
2125 92272 77¢¢ SMA CLA
2126 22273 53e2 Jmp MULTLQ /MULT BY 13,
2127 2274 2325 182 SEXP /INCREMENT BY 1
2138 w2275 7920 NOP
2131 02276 4177 JM8 177
2132 @2277 7321 TENB177+72020 /DIVIDE 8Y 1@,
2133 @2300 (oeq 2
2134 2301 5267 JHP FPFIX
2135 22302 7242 MULT1@, CLA CMa /DECREMENT BY 1
2136 22303 1325 TAD SEXP
2137 @234 3325 DCA SEXP
2142 22305 4177 JMS 177
2141 p2306 6321 TEN&L77+6200 /MULTIPLY BY 1@,
2142 2397 geca 2
2143 #2312 5267 JMP FPF1x
2144 @2311 4177 ENDFPI, JMS 177 /PUT NUMBER INTQ FPTMP
2145 22312 2365 FPTMP&177+2220
2146 #2313 0oeg 2
2147 w2314 1326 TAD DECONYV /RESTORE RADIX
2156 182315 J065 DCA RADIX
2151 22316 1374 TAD (FPTMP=y
2152 02317 321p DCA xia /SET POINTER IN X1@
2153 @2322 56up JMP 1 FLINTP /RETURN
2154 v2321 @@e4 TEN, 41243239 710,
02322 2400
72323 ¢qe6

2155 02324 w628 PRSW, 2
2156 22325 2azp SEXP, @
2157 22326 @3¢@ DECONY, @

2160 22327 3112 DCa ACE /ZERQ FAC
2181 22332 31186 DCa ACL
2162 92331 3117 DCA ACH
2163 22332 3115 DCA ACO

2164 02333 3364 DCA ONUMBR /ZERO DIGIT COUNT



2165
2166
2167
217¢
2171
2172
2173
2174
2175
2176
2177
2221
22e1
22@2
22¢3
2214
2215
22p6
2207
221¢
2211
2212
2213

2214
2215

2246
aaew

82334
02335
#2336
22337
p2343
22341
22342
22343
#2344
©2345
22346
22347
p235e
22354
02352
2353
2354
#2355
#2356
22357
n236¢
2361
w2362
22363
82364
©2365%
82366
22367
823702
22371
22372
22373

4973 DECON,

5726

1134

7oae

5357

1133

751@

5357

3364

4177

2385

3362

237¢@

3365

6321

437@

pAng

2361

8334

4361 NOTFPD,
5726

@@ DNUMBR,
2227 FPDIGT,
g

ganpg

nERe FPTMP,

14

gaoe

2002 FPTMP2,
gaew

pape

pag@ FPESGN,

JM§ I [GETCHR
JMP 1 DECONY
TAD (=272
SMa

JMP NOTFPD
TAD {12

SPa
“JMP NOTFPROD
0Ca FPRDIGT+2
JMS 177
FPTMP&177+2200
FPDIGT&177+32¢02
FPTMP2&177+2200
FPTMP&177+3200
TEN&L77+6200
FPTMP2&177+4200
2

IsZ DNUMBR
JMP DECON
JMS 1 (BACK1L
JMP I DECONV
a

273019

ara;:@

ajase

@

CHAIN "FPPASM2Y

/GET A CHARACTER
/RETURN
/TEST FOR DIGIT

/NOT A OIGIT

/STORE IN LOW FART OF FP NUMBER

/SAVE FAC
/NORMALIZE DIGIT

/GET FAC

/MULT BY 14,

/ADD NEW DIGIT
/FEXIT

/INCR DIGIT COUNT
/L00P



2pel

pepe
av03
2204
285
aep6
oee7
agle
a1l
any2
2013
2014
2215
Qe16
pey7
2028
paz1
ee22
poed
2024
2025
@26
ave7
2830
2231
0832
2933
2034
2035
2036
aey7
2040
a4l
2242
2043
0044
2045
anas
B0é7
2050
2051
aps52
2853
2054
2853
auso
29857

ARRRA

W w

2261

22374
22375
92376
22377

22400
024el
024p2
24a3
224024
p24a5
02406
a2407
p2410
82411
g2412
02413
e24ta
22415
p2416
22417
02420
n2421
2422
n2423
2424
02425
22426
n2427
82430
R2431
2432
22433
22434
02435
02436
082437
R2449
P2441
R2442
22443
82444
02445
@2446
n2447
B24502
82451
B2452
22453
#2454

22456

2364
7778
7825
7473

rag
3834
3235
3936
3837
7201
3849
3a76
7221
3u855
a532
4573
5690
1377
7458
2158
7440
1376
7842
4561
4553
5247
4552
5357
13756
75e0
5245
1236
3235
gane
5644
2600
2520
2102
2232
2525
zave
72¢0
5620
1417
3067
1029
3u7@
4774

5275

EXPR,

8YMB0L,

SYMTYP,
PUNDEF,

OKEXP,
BaAL,

NOSYM,

EJEC

PAGE

0CA
DCa
DCA
DCA
CLa
DCa
DCA
CLA
DCA
JM8
JMS
JMP
TAD
SNA
182
SZa
TAD
SZA

JMS

JMP
IMS
JNP

T

IaC

IAaC

= -

cLaA

L)

-1

EXPVAL
EXPVAL+!
EXPVAL#®2
EXPTYP

EXPSW
FPP2WD

LASTOP
[CHKLIT
[GETCHR
EXPR
(=255

LASTOP
(255=253

[BACKY
[GETNAM
NOSYM
[LOOKUP
DEFSYM
(=5

BAD
SYMTYP
otl

o*b

EXPR

EXPR
CHRPTR
EXTMP
NCHARS
EXTMP2
{(NUFBER
NOTNUM
[GETCHR
ADREXP

/GET EXPRESSION
/ZERD EXPR VALUE

/AND TYPE
/SET EXPR SWITCH TO NO EXPR

/SET FORCE SwWITCH OFF
/SET LASTOP TO +

/G0 CHECK FOR LITERAL
/L00K FOR UNARY#+ =
/NO EXPRESSIOUN

/18 IT =

/SET LAST QPER8SR TO =
/IS IT +» OR =

/N0, PUT CHAR BACK
/NOW PICK UP NAME
/NONE, TRY OTHER
/LOOK IT WP

/NEw SYMBOL

/CHECK FOR BADDIES

/BAD EXPRESSION

/STURE JUMP
/JUMP THRU TABLE

/UNDEFINED

/USER ADDRESS

/USER D,P,

JUSER F_ P,

/PDP=8 OPERATE

/GO0D EXPR, BUMP RETURN

/RETURN
/N0 NAME, SAVE CHAR POS

/L 0GR FOR A NUMBER
/NO NUMBER

/NO NEXT CHAR, USE NUMBER



an6e
2063
dp64
na6s
A066
av67
ae7v
a7}
pa72
aa7%
Y.y
Bu75
RAB7 6
aaz7
alep
plel
a192
21ed
Algda
218
aige
pig7
g11e
11t
p112
2113
ai14
115
a118
2117
A12¢
2121
2122
2123
p12a
@125
@128
a127
a13e
2131
9132
2133
P134
2135
2136
A137
ni4e
2141
#142
2143
Q144
2145
2146
a147

22457
92460
22461
2462
22463
22464
n2465
n2466
02467
n2472
n2471
w2472
#2473
#2474
¥2475
22476
@a2477
B25an
e25@1
zes92
22503
22524
ueses
22506
2547
gasie
ues1l
22512
22513
p2514
72515
B2516
22517
w2529
22521
gase2
72523
¢2524
82525
n2526
92527
22532
#2534
22532
72533
?2534
¥2535
22536
w2537
é2540
#2541
22542
©2543
p2544

1136
744
1373
744p
7361
7854
8278
4361
8331
1467
3417
1978
Jy2e
5772
4373
5771
1136
754¢
577
4573
5313
1134
7526
h3t1e
1133
7706
527¢
4561
142¢
3241
1627
3442
5331
1466
£131
704¢
2876
laje
341
1410
3742
621
1046
744
Ind7
7144
1437
77¢@
5354
3nay
1355
1345
3344
rardy

GETFPN,

NCTRUM,

Ispor,

AUR,

ONE,

ADREXP,

TaD
SZA
T&D
S5Za
IsC
SN&
JMpP
PL
JHP
TaD
DCA
TAD
DCA
JMP
JMS
JMP
TAD
§ZA
JMP
JM

JMP
TAD
SkA
Jmp
TAD
SMA
JrP
Jrs
TAD
0CaA
TAD
DCa
JMP
TAD
AND
SZA
182
TAD
DCA
TAD
OCaA
CDF
TAD
SZA
DCaA
CLL
TAD
SMA
JMP
DCA
TAD
TaDd
DCA

CLA

CLA

CLa

CMaA

CLA

[=2%06

(256=365

GETFPN
[BaCxy
ADREXP
EXTNP
CHRPTR
EXTMP2
NCHARS
(INEP
[GETCHR
(ENCEXP+1
[=256

(ENDEXP
[GETCHR
18007
[=272

ISDOT=1
(12

GETFPN
[BACK]
LOCTRY
WORD 1

LOCTR2
wORD2

ADREXP
LTEMP

{40

FPP2®D
Xia
WORD1
X1¢
WORD2
FLDe
EXPSW

EXPTYP
RAL
EXPTYP

MXDTYP
EXPSHW
LASTQP
ADROP
ot!

/IS CHAR "
/18 IT ME" %
/18 IT ®pw 7

/TRY FOKR DP NUM
/OTRERWISE PUT IT BACK
/G0 USE 17

/RESET CHAR POINTER

/TRY FOR FP OR DP NUMBER
/NOT A NUMBER, GET A CHAR
/NONE LEFT, END

/18 IT n,n 2

/ND, END EXPR

/LOOK AT NEXT CHAR

/NO NEXT CHAR, ITS LOC SYMBOL
/IS NEXT CHAR A DIGIT

/ND

/YES, TREAT ", N" AS FP NUMBER
/OTHERAISE PUT IT BACK

/THIS ®WAS LOC SYMBOL

/PUT VALUE INTO WORDY,2

/AND USE VALUE
/CHECK FORCE BIT FOR THIS SYMBOL

/AND SET SWITCH IF BIT ON
/GET FIRST WORD OF VALUE
/SINGLE WORD SYMBOL, HIGH=@
/GET REST QF SYMBOL

/FIX FIELD

/FIRST TIME THROUGH ?

/1F SO THEN SEY TYPE TO ADDR
/O0THERWISE LEAVE IY ALONE

/CHECK FOR TYPE CONFLICT
/NOT = MEANS FP OR DP
/KILL FIRST TIME SWITCH
/PICK UP LAST OPERATOR
/MAKE A JMP 1

/00 I7



2152
2151%
g152
2153
2154
@155
0156
2157
8169
2161
a162
2163
2164

22845
p2546
p2547
22550
22551
#2552
82553
p2554
#2555
22556
#2557
22560
22561

5745
2641
2652
2796
2445
2964
2873
4572
1524
5837
3416
3416
5637

ADRUP,

MXDTYP,

OEFSYM,

JMP I
ADRADD
ADRSUB
ADRMUL
BAD
ADRAND
ADROR
JMS I
1524
JMP
DCA
DCa
JMp

e

[ERMSG

[OPRBR
NEXT
NEXT
PUNLEF

/INTEGER DIVIDE NOT IMPLEMENTED
/MIXED TYPES

/*MT %

/NEWw SYMBOL, ALLOCATE 2 WORDS

/THEN TREAT LIKE UNDEFINED



A165

2165
2167
a17w
2171
6172
8173
2174
2175
a176
2177
f2g4
az2a1
2292
2283
a2a4
7205
@206
2297
2219
ge11
212
n213
2214
2215
p216
217
a22a
221
@222
@223
p224
2225
2226
p227
2234
2231
nR32
2233
pa34
2235
2236
0237
n242
241

¢257n
22571
“o572
22573
nes574
w2575
82576
22577

ne6an
22661
a2692
92603
wzab6e4
52605
22606
na6v7
a261@
22611
va6ie
#2613
n2614
#2615
@2616
22617
g2622
s2621
p2kae
w2623
22624
22625
22626
r2627
@a263a
22631
22632
22633
22634
22635
22636
722637
¢2649
02641
82642
02643
v2644
22645
p2646
22647
226509
22651
22652

1474
1475
2477
7751
3475
7773
vaue
7523

1475
765k
5267
1466
377
1131
3466
337
8201
3¢4g
7164
1956
771%
522
4572
23523
1376
3411
3255
4573
5775
I067
1411
745@
5774
1467
7656
5236
2211
5226
1411
3255
5773
1236
7120
1942
3936
7004
1235
1041
3835
5220
1242

EJEC

PAGE
UNDEF, TAD
Shg
Jr¥pP
TAD
AND
TAD
DCA
0Ca
CoF
0CA
CLL
TAD
SPA
JMpP
JM3
2523
OPRBR, TaD
DCa
DCa
Jes
JMP
DCA
FINDOP, TAD
SNa
JMP
TaD
SNA
JMP
182
JMP
GUTOP, TAD
DCA
JMp
ARPKADD, TAD
CLL
TAD
DCa
RAL
TAD
TAD
DCA
JMp
ADRSUB, TAD

T

CLA

CMa
CLa
1

L Bl

CLA

FPPSWT

2 *D
LTEMP
(7737
(42
LTEmRP
EXPTYP
FLDE
EXPSH
RAL
PASSNO

OPRER
[ERMSEG

(OPRBRS=1
X1l
LASTOP
(GETCHR
(ENDEXP+Y
EXTHP

X11

(ENDEXP
EXTHP

GOTOP
Xi1
FINGOP
Xi1
LASTOP
(SY~BOL
EXPVAL+2

WORD2
EXPVAL+2

EXPVAL#*1
WORD1
EXPVAL+1
OPRER
NORC2

/18 THIS AN FPP ADODR ?

/NO, SKIP AROUND
/TURN ON FORCE BIT
/FOR THIS SYMBOL

/8ET TYPE TO UNDEFINED

/FIX FIELD

/KILL FIRST TIME SWITCH

/=2

/IF > P&45S 1, UNDEFINED ERROR

/UNDEFINED HAS VALUE @

/*USw

/SET POINTER

/T0 OPERATOR TABLE
/ZERG LASTOP

/GET CHAR

/NONE, DONE

/SAVE IT

/GET NEXT LIST ENTRY

/ZERQ IS END OF LIST
/COMPARE

/THIS IS THE OPERATOR
/NO, BUMP PTR

/L00P

/PICK UP OTHER VALUE
/SAVE IN "LASTOPY
/LO0K FOR OPERAND

/ADD FOR 18 BIT ADDRESS
/ZERQ LINK

/ADD LOW wWORDS

/SAVE RESULT

/PUT CARRY INTO BIT 11
/ADD HIGH

/0RDER WORDS

/SAYE RESULTT

/L00K FOR OPERATOR
/SUBTRACT LOW 12 BITS



2242
2243
n244
2245
ne4s
n247
p259
P251
@252
2253
2254
n255
pes5s
p257
p26n
9261
0262
2263
8264
wees
p266
2267
@279
2271
p272
2273
@274
@275
@276
@277
p3ee
2321
n302
2383
@3e4
a3@s
23086
2307
@3
2311
2312
2313
n3i4
@315
a346
2317
adza
P32i
@322
e323
2324
2325
A3

2327

22653
#2654
#2655
22656
22657
22660
#2661
22662
82663
22664
22665
02666
2667
22672
22671
22672
@2673
82674
22675
v2676
nes77
w2760
e2zel
pa27e2
22703
22704
Q275
a2706
22707
v2710
é2711
e2712
22713
22714
92715
22716
w2717
az72e
e2721
az722
92723
w2724
22725
a2726
p2727
#2730
227314
ea7z32
22733
#2734
22735
02736
n2737
22740

7161
1236
3036
7av4
124}
7241
1935
3435
522a
1941
©o35
ID35
1242
4a36
3836
5220
1041
7040
7035
144]
3235
1242
7040
B436
1242
3236
S22¢
3066
1935
77180
4352
1372
391e@
3467
Ja7e
1267
7118
3867
1970
7016
3470
1235
70810
3835
1936
721
32336
7428
5344
127¢

i¢@
1242
3270

7324

ADRAND,

ADROR,

ADRMUL,

MULOOP,

CLL CML CIA

TAD EXPVAL+2
DCaA EXPVAL+Z
RAL

TAD WORD1
CIA

TAD EXPVAL+*1
DCA EXPVAL+1
JMP OPRER
TAD WORD Y
AND EXPVAL+}S
DCa EXPVAL*1
TAD WORD2
AND EXPVAL+2
DCA EXPVAL+2
JMP OPRER
TAD WORD1
CMA

AND EXPVAL+]
Tap wiril
DCA EXPVAL+1
TAD WORD2
CMA

AND EXPVAL+*2
TAD WORD2
DCA EXPVAL+2
JMP OPRBR
DCA SIGNYX
TAD EXPVAL®*1
SPA CLA

JMS COMPL
TAD (=314

DCA NBITS
DCA EXTMP
DCA EXTHP2
TAD EXTKP
CLL RAR

OCa EXTMP
TAD EXTmP2
RAR

DCA EXTMP2
TAD EXPVAL#+1
RAR

DCA EXPVAL®1
TAD EXPVAL+2
RAR

DCA EXPVAL+2
SNL

JMP NOADD
TAD EXTMP2
CLi

TAD WORD2
0ca EXTMP2

RAL

/8AVE LOW HALF
/SUBTRACT HIGH HALF

/SAVE HIGH HALF

/GET OPERATOR

/AND

/HIGH

/HALF

/THEN

/L0OK

/HALF

/THEN COOL IT

/0R IS THE SAME AS
/SETTING THE BITS

/THAT ARE ON IN B AND 10T ON IN
/AND THEN SETTING THE BITS
/THAT ARE ON IN A

/L00K FOR OPERATOR
/ZERQ SWITCH
/1S EXPR NEGATIVE

/YES, COMPLEMENT IT

/BIT COUNT

/ZERQ RESULT (MIGM 24 BITS)
/RECEPTACLE

/ROTATE 48 BIT REGISTER
/RIGHT ONE

/18 LINK ON?

/NO, DONT ADD

/YES, ADD MULTIPLIER
/70 HIGH HALF OF 48 BIV
/RESULT

/(THIS I8 A 2 WORD ADD)



Q336
#3311
P332
3333
A334
7335
@336
2337
23e
2341
2342
2343
2344
B345
2346
1347
23548
2351
a3s52
2353
2354

274y
2742
AR743
12744
A2745
AR746
A2747
nwe75e
ne751
nazs2
722753
22754
“2755
ne756
wazoe7
2764
?27861
were2
#2763

1441
1467
3487
2019 NUADD,
5316
1466
7646
4352
522e
#awe COMPL,
2966
1936
7161
32386
7324
1235
7041
3435
5752

TAD WOREL
TAQ EXTMP
CCa EXTHP
Is2 NBITS
JMP MULOOP
TAD SIGNX
$Z4 CLA

JMS COMPL
JMP OPRER

@

182 SIGNX
TAD EXPVAL+2
CLL CML CIA

DCA EXPVAL#+2
RAL

TAD EXPVAL+1
CIa

DCA EXPVAL+1
JMP I COMPL
SIGNXBLTEMP

NBEITSsX12

/INCREMENT COUNTER
/L0QP
/CHECK FOR RE-COMPLEMENT

/YES, &80 DO IT
/LO0K FOR QPERATOR

/SET SWITCH
/COMPLEMENT
/THE
Fag .l

/#0RD
/THING

/RETURN



2355 EJECT

a2772 7747
A2773 2424
@2774 1274
war7s 1a75s
A2776 4253
42777 7737
@356 PAGE
3357 23006 90%e CHRLIT, @ /CHECK FOR LITERAL
@360 23P@1 3362 ] of PAGEND /ZERQ PAGE NUMBER
2361 @3av2 3Iia0 DCa LITRL
A362 A3pR3 4573 JMS I [GETCHR /GET CHARACTER
3363 B3In04 562 JMP I CHKLIT /NO LITERAL
2364 B3p0s5 1377 TAD (=250 /CHECK FOR ¢
W3IBS 23nY6 7450 SNA
N366 B3IPR7 2362 182 PAGENQ /CURRENT PAGE LITERAL
Q367 23aig 744 SZA /SKIP IF ALREADY ZERD
@370 @83@L1 1376 TAD (=63 /CHECK FOR [
3371 ©3@dig Ta5¢ SNA
@372 23413 2ivd 182 LITRL /SET SWITCH
Q373 A3@14 7640 SZA CLA
2374 03215 45861 JMS 1 [(BACK1 /PUT BACK NON (f
2375 23u16 S6ue JMP I CHKLIT
@376 23917 ¢29@ CRLINK, @ /CREATE LINK
2377 @3p2e 1217 TAD CRLINK /FIX RETURN ADDR
A4pu B83@21 3232 DCA CRLIT
A4¢1 923022 1245 TAD OPCODE /8ET INDIRECT BIT
A4p2 23023 1375 TAD (40e
P4g3 23024 3JIaa4d DCA OPCCDE
3404 23025 7221 CLA IAC
2405 23026 3362 DCA PAGENO /8ET INDICATOR
2406 43n27 4572 JMS I (ERMSG /%l Gw
p4ap7 23032 1467 1407
241v A3A31 5245 JhP NOTF@
2411 2332 vane CRLIT, @ /CREATE LITERAL WITH TYPE EXPTYP
na12 /VALUESEXPVAL, IN PAGE:PAGENO
2413 03033 1375 TAD FPPSWT /FP LITERAL ?
D414 W3034 7640 SZA CLA
@415 A3n3S 5774 JMP 1 (FPPLIT
P4a16 23036 1362 TAD PAGENO /CHECK FOR PAGE @
@417 ¥B3N37 7640 SZa CLA
P42y A304a 5245 JMP NOTP® /NOT A PAGE 2 LITERAL
P42 a3;m4d1l 1373 TAD (PBLBUF /SET BASE TO PAGE @ LIT BUFFER
D422 BIR42 3364 DCA LITBAS
P423 A3W43 1372 TAD (17 /ASSUME FIRST 2@ WORDS USED
D424 3044 5251 JMP DOLIT /G0 DO LITERAL
2425 23045 1371 NOTPB, TAD (CPLBUF /CURRENT PAGE LIT BUFFER
A426 ©43IQ46 3364 DCA LITBAS
n427 93047 1227 TAD LOCTR2 /NUMBER OF WORDS USED IN PAGE
243y 23282 2141 AND 177
2431 23p51 3365 DOLIT, OCA NWUSED
2432 93052 1362 TAD PAGENO /8ET POINTER TO

433 B3nbd3 1130 TAD {POLIT /LITERAL BOUNDARY



w434
B43h
w436
437
2440
Ad441
442
2443
Ra44
A445
P4406
QAd847
1452
451
p452
B453
2454
2455
2456
487
A4€ER
A4E1
A462
2463
464
8465
A466
24867
A474d
A471
a472
A473
2474
2475
Aa4786
24727
25049
26501
2592
250n3
@5p4
25085
25p6
ase7
2510
2511
p512
2513
2514
2515
a516
2517
ps2n
as21

#3654
a3uds
AJnde
¢3657
23noir
730261
#3062
23863
#3664
Q3665
23066
#3067
#3679
23a71
33072
Z3073
@ad3p74
23475
pde76
23077
z3i102
23101
w3162
23163
231e4
23185
a31@6
23167
adite
23111
23112
23113
#3114
#3115
#3116
23117
vd12a
#3121
udiaz2
23123
83124
#3125
83126
#3127
2313a
73131
©5132
23133
23134
031395
03136
#3137
2314e
#3141

3363
1763
2306
1437
744¢
5264
3436
7851
7aal
3337
1376
1137
Ju1ée
1337 wNOTIT,
7341
1366
145
764y
5331
1837
32606
1412
3418
1366
1364
3211
2366
1411 TSTLIT,
7341
1415
7646
5271
2466
5327
1562 LITADK,
754p
1827
2142
1366
3836
1226
3435 RETLIT,
7241
3437
5632
1763 NEWLIT,
1237
310
1365
7241
121e
77¢w
5345
4572

oCa
Tan 1
DCa
TAD
SZa
JMP
GCaA
IaC
CIA
pCa
TAD
TAD
0Ca
TAD
CIa
TAD
AND
SZA CLA
JMP
TAD
0Ca
TAD
DCa
TAD
TAD
DCaA
182z
TAD I
CIA
TAD I
SZA CLaA
JMP
182
Jrp
TAD
SZa CLA
TAD
AND
TAD
DCA
TAD
DCA
CLa 1AC
DCA
JMP I
TAD 1
TAD
DCA
TAD
CIA
TAD
SMA CLA
JMP
JMs I

XPate
XPAGE
LITFTR
EXPTYP

e *d
EXPVAL+2

EXPTYP
(EXPVAL+2
EXPTYP
X112
EXPTYP

LITPTR
[2o@

NEWLIT
EXPTYP
LTERP
X12
X15
LITPTR
LITBAS
X111
LITPTR
X11

X190

NOTIT
LTEMP
TSTLIT
PAGENC

LUCTR2
(7620
LITPTR
EXPVAL#+2
LOCTRY
EXPVAL+!

EXPTYP
CRLIT
XFAGE
EXPTYP
X1@g
NKUSED

X1@

o*d
[ERMSG

/DISPLACEMENT OF LIT BUFR = 1
ZINTO LITPTR

/TYPE IS ACTUALLY SIZE OF LITERA
/CHECK FOR UNDEFINED

/0K, ITS DEFINED

/UNGEFINED, ASSUME ZERO

/AND ADORESS TYPE

/GET THE CQMPLEMENT

/GET POINTER TO VALUE
/MINUS ONE INTO Xx12
/CHECK FOR END OF TABLE

/POINTER+SIZE
/SHOULD BE LESS THAN 200

/ENTER NEW LITERAL

/PJUT COPY QF LENGTH

/INTO LTEMP

/AND COPY QF PROTOTYPE POINTER
/INTO X15

/NOW GET PQINTER

/TO TABLE

/FOR COMPARISON

/INCREMENT POINTER

/GET WORD OF LITERAL

/COMPARE WITH PROTOTYPE

/NQT IT, SLIDE POINTER AND RETRY
/BUMP COUNTER

/LO0P IF MORE

/PAGE 8 ?

/NQ, CURRENT PAGE, GET ADDRESS
/PLUS PAGE DISPLACEMENT

/INTO YALUE

/SET TYPE TO ADDRESS

/MOVE LITERAL BOUNDARY DOWN

/ADORESS OF NEW LITERAL
/CHECK FOR PAGE OVERFULL

/NOT FULL
/wPQOw



2522
@523
2524
525
ns26
2527
p530@
2531
2832
7533
2534
2535
A836
2537
254y
p541
2542
2543
P544
@545
A546

23142
73143
23144
23145
23146
23147
23150
#3151
73152
03153
#3154
h3155
@31 58
n3157
23160
231614
n3162
©3163
03164
n3165
w3166

2317
3436
5325
1411
3763
1763
1364
3410
1412
341
2437
5352
1743
79014
3366
5316
eoRe
zoee
wene
zoaa
nong

PAGEND,
XPAGE,

LITBAS,
NWUSED,
LITPTR,

2217
DCA
JMP
TAD
DCa
TAD
TAD
DCA
TAD
DCA
182
JMP
TaD
IaC
DCa
JMP

Lo~ e~

et

EXPVAL+2
RETLIT
Xia
XPAGE
XPAGE
LITBAS
X114
X12
Xi@
EXPTYP
v":’

YPACE

LITPTR
LITADR

/ZERQ ADDRESS

/SET UP POINTER FOR MOVE

/MOVE LITERAL INTO PLACE

/RETURN LITERAL ADDRESS



2547

a55¢
2551
n552
2553
A554
a555
a55¢6
as557
A569
7561
2562
3563
no64
8565
2566
@567
w572
@571
a572
2573
a574
ad75
2876
2577
asey
261
a6e2
2623
atg4
a6as
A6p6
a6e7
pe12
2611
2612
3613
2614
2615
@616
2617
a62n
2621
a622
#6233

a317%
w317z
w3172
w3173
23174
#3175
n3L7é6
03177

w320
n3zet
r3202
23203
a32na
v32as
23206
23207
n3219
23211
¥3g12
w3213
23214
#3215
73216
eaz217
23224
w3221
nd222
w3223
ad224
23225
7n3226
e3227
#3239
#3231
%3232
23233
p3234
@3235
23236
23237
n3242
23241
03242
23243
23244
23245
p3246
23247
n325@
23251
283252

radb
Baf ¥
na1?7
74vi
32r¢
naupg
7715
753¢

7201 FPPLIT,
3076
7240
1256
7650
5777
4355
7021
1376
6211
3353 FPLOOK,
1753
7450
5256
3819
1416
3266
4355
523p
1234
7141
1410
764¢
5252
1235 CHP2WD,
7144
1410
7640
5252
1936
7141
1410
7640
5252
1866 RETFPL,
6201
7100
1231
3036
7424
1030
5777
7438 DIFFPL,

EJECT

PAGE

CLA IAC

DCa FPP2WD
CLa CMA

TAD PASSND
ShA CLa

JMP I (RETLIT
JMS TYPED
IAC

TAD (FPLIST
COF FLD1
0Ca ULOFP
TAD I OLOFP
ShA

JupP NEWFPL
DCA Xia

TAD I X1@

0CA LTEMP
JMS TYPES
J&P CMP2ZWD
TAD EXPVAL
CIa CLL

TAD I Xig

SZA CLA

JMP DIFFPL
TAD EXPVAL+!
CIa CLL

TAD 1 X1e

SZA CLaA

JMP DIFFPL
TAD EXPVAL+2
CIa CLL

TAD 1 Xxie

SZa CLA

JMP DIFFPL
TAD LTEMP
COF FLDE
CLL

Ta0 LITRGZ
OCa EXPVAL#+2
RAL

TAD LITRGY

JMP I (RETLIT
SZL

/FORCE 2 WORD INSTRUCTION
/WHAT PASS ?

/PASS 1| DONT GENERATE FP LITERAL
/SKIP IF FP OR ADDR TYPE

/DP TYPE

/POINTER TO FP LITERAL BUCKET

/START ADDR OF CURRENT BLOCK
/ADDR OF NEXT BLOCK

/IF @ THEN END OF LIST

/GET DISPLACEMENT
/SAVE IT

/DP, ONLUT 2 WORDS
/D0 3 WORD COMPARE

/NOT THE SAME

/GET LITERAL DISPLACEMENT
/ADD LITORG ADDR
/AND MAKE IT THE NEW EXPVAL



8624 23253 5256 JMP NEWFPL /INSERT NEWN LITERAL HERE

2625 73254 1753 TAD I 0L DFP /GET START ADDR OF THIS BLOCK
2626 23255 5212 JMP FPLODK

2627 23256 1753 NEWFPL, TAD I OLCFP /HOOK IN NEW FP LITERAL
@630 132587 3416 bca I NEXTY

w631 n3260 1916 TAD NEXT

#6332 »3261 3753 0CA I aLOFP

633 93262 1354 TAD FPLNUM /PUT IN DISPLACEWENT
@634 23263 3416 DCA I NEXT

A635 #3264 4355 JMS TYPES /2 DR 3 WORDS

P636 D3I2E5 527¢ JMP o*3

p637 23266 1034 TAD EXPVAL /STORE VALUE

A64u B#3267 3416 DCA I NEXT

A64y 23272 1035 TAD EXPVAL+1

@642 03271 3416 DCa I NEXT

2643 23272 1436 TAD EXPVAL#2

2644 £3273 3416 DCA I NEXT

2645 03274 1016 TAD NEXT /CHECK FOR ST OVERFLOW
0646 #3275 7109 CLL

9647 03276 1133 TAD i12

2654 a3277 7620 SNL CLA

@651 @330n 5304 JMP o*d /0K, NOT FULL

@652 23301 4527 JMS I (ERMSG1

2653 73302 2324 2324 /*ST»

654 23303 5775 JMP 1 (RETSYS /SINCE ITS FATAL, ABORT
AE55 Q3304 1354 TAD FPLNUM /SAVE DISPLACEMENT

p656 23325 3366 DCa LTEMP

p657 23366 2354 182 FPLNUM /BUMP DISPLACEMENT BY 3
D662 B33@7 2354 I8z FPLNUM

A661 23310 4355 JMS TYPED /0R MAYBE 2

2662 83311 7412 Skp

P663 23312 2354 1582 FPLNUM

po664 23313 5242 JMP RETFPL A

p665 23314 wavg DLITS, 0 /QUMP FP LITERALS

V666 23315 7144 CLL CMA RAL /2 LISTS

A667 #3316 3355 DCA TYPED /SAVE COUNT IN SUBR ENTRY
@672 83317 1376 OLITS2, TAD (FPLIST /FP LITERAL BUCKET

2671 23322 6211 COF FLD

@672 #3321 3353 FPLOMP, DCA OLDFP

8673 ®3322 1753 TAD 1 OLDFP /GET ADDR QF NEXT FP LITERAL
a674 23323 7449 SZA

2675 83324 5333 JMP MORFPL

2676 #3325 v2a1 COF FLO®

2677 23326 7201 CLA IAC /8SET ACal

2729 23327 2355 182 TYPED /FINISHED YET

@7@1 @333¢ 5317 JMP DL1ITS2 /NO, DO OP LIST

a782 83331 7220 CLA

@703 23332 5714 JMP I DLITS /YES, RETURN

@724 23333 3212 MORFPL, DCA X168 /SAVE PQINTER

2795 23334 141w TaD I X1@ /GET DISPLACEMENT

A7p6 G3335 7ide Cii

2787 23336 131 TAD LITRG2 /ADD LITERAL ORG

G712 23337 3227 DCa LOCTR2 /AND PUT IT INTO LOCATION COUNTE

A7411 2334¢ 7vva RAL



a712
@713
a714
@715
w716
8717
#72v
u721
@722
p723
@724
@725
@a726
a727
@738
a731
n732
2733
2734
8735
B#736
a737
@7 4D
a741

23341
©w3342
#3343
23344
V3345
©3346
73347
#3352
23351
#3352
833563
723354
23355
03356
23357
23360
23361
23362
23363
23364
23365
83366
83367
e3372

1436
du26
13556
7del
7640
4363
4363

~4363

1753
5321
cong
iy
vaeg
7144
1237
7640
2355
57585
w200
141e
62ai
455@
6211
5763

OLULFP,
FPLNUM,
TYPES,

QUTFPL,

TAD
DCA
TAD
IacC
574
JNS
JMS
JMS
TAD
JMP
a

2

2

CLL
TAD
SZA
182
JMP
@

TAD
CDF
JMS
CDF
JMP

CLA

CMA

CLA

LITRG]
LOCTRY
TYPES

GUTFPL
QUTFPL
QUTFPL
ULUFP

FPLDMP

RAL
EXPTYP

TYPED
TYPES

Xxie
FLO®
[OUTWRD
FLD}
QUTFPL

/2 OR 3 wORUS ?

/THREE

/POINTER TO NEXT BLOCK

/SKLP ON ADDR OR FP
/=2
/NOT TYPE 2

/PUT WORD FROM LITERALS
/GET WORD



w742

2743
@744
@745
2746
@747
a75@
2751
@752
2753
2754
8755
2756
2757
a76¢
@761
8762
2763
8764
2765
@766
a767
2770
2771
n772
2773
2774
@775
8776
@az77
1eea
10y
1ap2
1003
1004
1ees
leeé
1ea7
121@
1211
1012
1213
1614
1215
1016
1817

129%

* e

1221
1822
1023

23375
23376
03377

23400
#3401
23402
234063
23404
P3I405
23406
23497
3410
p3411
23412
23413
3414
25415
234106
@3417
w3420
03421
p3422
#3423
23424
83425
23426
23427
23430
23431
23432
23433
n3434
23435
@3436
D3437
P3449
234414
#3442
23443
P3444
A3445
23446
73447
23450
23451
3452
83453
p3454
3455
n3456
23457

4131
PR
3125

nYRe
1851
1377
3351
1461
62114
30024
1424
7459
5247
3419
12582
7141
1610
7642
5243
1253
7141
1410
7640
5243
1410
2376
3066
1054
7141
1466
7640
5243
2260
1210
3966
1466
#126
bénp
74380
5247
1434
5206
1404
3416
1616
3444
1952
3418
1253
3416
1954

LCOKUP,

LODK,

NOTSAM,

HOOKIN,

EJEC

PaGE

T40
TAD
0Ca
TAD
COF
DCA
TAD
SNA
JMP
DCA
TAD
CIa
TAD
SZA
JMP
TAD
CIA
TAD
SZA
JMP
TAD
AND
DCA
TAD
CIa
TAD
SZA
JMP
182
TAD
DCA
TAD
AND
JHP
SZIL
JMP
TAD
JMP
TAD
DCA
TAD
DCA
TAD
DCa
TAD
DCA
TAD

T

CLL
CLaA

CLy
CLA

CLL
CLA

BUCKET
(BUCKTSmY
BUCKET
BUCKET
FLOY
OLDN3
OLDNJ

HOOKIN
X1
NAME L
Xid@
NOTSAM
NAME2

Xie

NOTSAM
X1e
(77e2
LTEMP
NAMEJ

LTEMP

NOTSAM
LOOKUP
X1@e
LTEMP
LTEMP
(37
LOOKUP

HOOKIN
CLON3
LOOK
OLON3
NEXT
NEXT
ULDN3
NAME 1

bR =¥ W

/SYMBOL TABLE LOOKUP
/GET BUCKET ADDRESS

/INTO "BUCKETH
/GET ADDR OF BUCKET BOTTOM
/G0 TO FIELD 1

/THIS I8
/THIS IS
/IF ZERQ,
/60 HOOK

PTR OF PREY ENTRY
ADR OF NEXT ENTRY
THEN

IN AT THE END

/SAVE NEXT NAME PTR

/COMPARE

/w0RD2

NAMES

/WORD 3 (ONLY UPPER HALF)

/1IF FOUND BUMP RETURN

/ADDR OF TYPE WORD
/GET TYPE INTO AC

/WITHOUT
/RETURN

/NAMES DIFFER,

/YES,

FORCE BIT
IS NAME 1,2,3 < E

HOOK IN HERE

/GET ADDR QF LINK INTO AC

/L.00P

/GET FORWARD LINK TO

/NEXT ENTRY INTO NEW ENTRY
/PUT FORWARD LINK TO NEW
/ZENTRY INTO PREVIOUS ENTRY
/PUT IN NAME



1¢24
1428
1e20
10627
1036
1¢31
laye
18343
1234
1235
1236
1437
1ode
194}
1042
1243
1244
1#43
1646
1647
18du
1851
1452
1653
1uhd
1288
1¢bé
187
166y
1461
ie62
1263
1264
1065
16668
14687
167¢
1671
1872
1473
1674
1675
1876
1277
11ga
1iel
11e2
11ed
114
11e5
11e6
117
1ite
1111

N346¢2
n3461
#3462
73463
n3464
3465
13466
n3467
al347e
03471
23472
23473
“w3a7a
%3475
©3476
n3477
73500
w3se
#3582
#3523
»35¢4
r3585
73546
#3587
n3s1a
"w3511
#3sie
#3513
w3514
73815
¢3516
#3517
3520
r3s21
#3522
n3523
#3524
23525
#3526
13527
n3s3n
#3531
?3532
73533
“3534
73535
3536
3537
#3542
#3541
73542
73543
23544
nasas

da1e
1nig
dte
1416
3ab6
1al6
7ive
1133
752¢
sS6re
4327
2324
8775
LB¢G NUMRER,
33582
34l
3142
4573 NUMLUP,
5346
1134
75640
5345
1133
7518
5345
3383
1341
3354
1a4d2
3355
4386
4356
19365
765@
£333
7126
1355
1942
3442
7ov4
1354
1441
334}
4356 QCTNUM,
iva2
71iee
1353
3n42
7804
1041
3241
23562
531
4561 NODGT.

DCa I
TAD
DCa
TAD
DCa
TAD
CLL
Ta0
SNL CLA
JMP T
JMS I
2324
JMP I
('

DCA
0CA
DCA
JMS I
JMP
TAD
S¥A
JMP
TAD
SPA
JMP
DCa
TAD
DCa
TaD
DCa
JMS
JMS
TAD
SNA CLA
JMP
CLL
TAD
TAD
DCA
RAL
TAD
TAD
DCA
JMS
TAD
CLL
TAD
DCa
RAL
TAD
0CA
182
JMP
JMS I

NEXT
NEXT /X1Q=eNEXT
Xi@
NEXT /LTEMPaNEXT
LTEMP
NEXT /CHECK FOR TABLE FULL
(12
LOUKUP /NQ PROBLEMS, RETURN (NO SKIP)
[ERMSGY
/#STw
(RETSYS /8T FULL, ABORT
/GET INTEGER NUMBER (NO SIGN)
NSWTCH /CLEAR SWITCH
WORD1 /CLEAR 24 8IT NUMBER
WORD2
[GETCHR /GET A CHAR
NODGT+4 /NONE LEFT
[=272 /18 IT A DIGIT?
NODGT /N0, TO0O BIT
[12
NQUGT /R0, TOO SMALL
NUM /YE3, SAVE IT
WORD1 /SAVE CURRENT VALUE
NUM1 /QF NUMBER
KORD2
NUMZ
SHIFT /SHIFT WORDi,2, LEFT § (MULT BY
SHIFT /00 IT AGAIN (MULT BY 4)
RADIX /LOCK AT RADIX (1sDECIMAL)
OCTNUM /1TS OCTAL
/DECIMAL, ADD IN NUMBER
NUM2
WORD2 /THUS MULTIPLYING BY §
WORD2
NL#ML
WORD1
WORD1
SHIFT /SHIFT LEFT 1 AGAIN, THUS
WORD2 /MULTIPLYING BY 8 OR {2
/THEN ADD IM NEW DIGIT
NUM
WORD2
WORD Y
WORC
NSWTCH /SET SWITCH
NUMLUP /L00P

[BACK] /PUYT BACK NON=DIGIT



23546
#3547
a3550

) #3551

23552
23553
73554
w3555
3556
83557
“356¢
23564
63562
13563
w3564
n3565

1352
7640
2275
5675
79002
vavae
neee
2aee
none
1242
7164
3042
12841
7ung
3241
5756

NEWTCH,
NUM,
NUMY,
NUM2,
SHIFT,

NSKTCH

NUMBER
NUMBER

WORD2

WORD2
WORD

WORD}
SHIFT

/WAS THERE A NUMBER

/YES, SKIP
/RETURN

/SHIFT DOUBLE WORD LEFT ¢



1132

1134
1134
1135
1138
1137
1144
114}
1142
1143
1144
1145
1145
1147
1154
1181
1182
1183
1154
11585
1156
1157
1160
1161
1162
1163
1164
1165
1166
1167
1176
1171
1172
1173
1174
11758
1176
1177
1209
12el
12e2
12e3
1204
12e5
12¢6
1207
1210
1211
1212
1213

635758
43576
nd577

adoen
w3641
P3602
w3603
waeu4
w3685
2360€
03607
#3612
23611
#3612
©3613
73614
w3615
23616
23617
n3620
w3621
#3622
w3623
w3624
n3625
nasze
#3627
03638@
33631
n3632
a3633
n3634

n3I6I5

03636
83637
23640
3641
03642
83643
43644
23645
23646
#3647
23635¢
23651
w3652
n36SI
#3654
P3655
@3656
23657

«131
77¢k
4021

ggu
724§
1424
Suge
7240
117
3917
S56vi
rdek
4311
5816
4255
5251
w167
34581
Jube
3453
3554
1377
3253
7146
3254
4270
7106
7366
7606
3633
427
16563
3653
22563
2254
he26
a27¢
7208
5241
1454
$p376
3054
21
56102
az2pe
5616
nACw
Fang
ware
1375
751¢

sACKklL,

GETNAM,

PARLUP,

NDUNE,

NONAME,

NFTR,
NCNT,
LETTER,

EJECT

PAGE
@

CLa Cra
Tan
DCA
CLA CHa
TAD
DCa
Jwp 1
é

JMS
JMP 1
JnMS
Jrp
AND
DCa
0CA
DCA
0ca
TAD
oca
CLL CMaA
uca
JHS
CLL RTL
RTL
RTL
DCa I
JHS
TAD I
DCaA I
Isz
182
JMP
JMS
CLA
JMP
TAD
AND
DCaA
I8Z
JMP I
JMS
JMP I
2

2

@

TAD
SPA

NCHARS
NCHARS

CHRPTR
CHRPTR
tACK1

GETCHR
GETNAM
LETTER
NONAME
7z
BUCKET
NAME]
NAME 2
NAME 3
(NAME]
NPTHR
KTL
NCNT
GNC

NPTR
GNC
NPTR
NPTR
NPTR
NCNT
PAKLL?
GNC

=2
NAME 3
(7700
NAmMED
GETNAM
GETNAM
BACKY
GETNAM

(=301

/BACKUP COUNT

/AND POINTER

/GET A NAME

/GET FIRST CHAR

/NG CHAR, NO NAME

/FIRST CHAR MUST BE LETTER
/OTHERWISE, NO NAME

/THIS CHAR IS BUCKET

/ZERQ REST

/0F NAME

/8ET

/POINTER

/&ND

/COUNTER

/GET NAME CHAR (LETTER OR DIGIT)
/SHIFT TO UPPER HALF

/SAVE HALF

/GET NEXT CHAR

/PUT 2 TOGETHER
/STORE

/BUMP POINTER

/AND COUNTER

/L00P

/8KIP AMY EXTRA CHARS

/ZERO TYPE FIELD

/8KIP

/RETURN

/PUT CHAR BACK
/NO=SKIP, RETURN

/1S AC A LETTER?



1214
1215
1218
1217
1224
1221
1222
1223
1224
1225
1226
1227
1239
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1283
1254
1255
1256
1257
1260
1261
1262
1263
1264
1268
1266
1267
1274
1271
1272
1273
1274
1275

1276

1277
1303
131

236862
73661
p3662
©3663
73664
23665
A3666
n3667
¢367a
23671
23672
w3673
f3674
93675
#3676
w3677
Bd7002
a37el
n3782
wd7483
R37084
23725
23706
a3ze?
2371¢@
23711
B3712
n3713
w3714
23718
23716
e3717
ad3zee
23721
@3722
3723
23724
23725
@a3726
wdza7
23730
#3731
warzaz
#3733
23734
237335
23736
23737
23740
23741

A1V A
-

73743
#3744
23745

5266
1374
7510
2255
1373
5655
1372
5655
pAeE
4311
Y244
4255
5277
w167
8670
1134
75u@
5367
1133
751w
53n7
1371
5670
420
5244
el fed]
292@
5317
7240
3aze
5711
1417
1140
7450
5334
137¢
745¢p
5334
1367
745
5366
1366
2311
5711
enza
7410
5314
1417
1140
745¢
5334
137¢
7450
5334

NLETR,

GNC,

GETCHR,

GETCR2,

BLANK,

JMP
TAD
SPA
182
TAD
JMP
TAD
JHP

ALK
JMP
JuS
JMP
AND
JMP
TAD
SMA
JMP
TAD
SPA
JMP
TAD
JMP
JMS
JMP

182
JMP
CLA
DCA
JMP
TAD
TAD
SNA
Jmp
TAD
SNA
JMP
TAD
SNA
JMP
TaD
182
JMP
ISZ
SKP
JMP
TAD
TAD
SNA

TMOD
[YRals

TAD
SNA
JMP

CMa

NLETR
(=32

LETTER
(333
LETTER
(321
LETTER

GETCHR
NDONE
LETTER
a3
{77
GNE
[=272

o #6
[12

o3
(6@
GNC
BACK1
NDONE

NCHARS
o*é

NCHARS
GETCHR
CHRPTR
[=242

BLANK
(=7

BLANK
(247=273

SEMICL
(273

GETCHR
GETCHR
NCHARS

GETC2
CHRPTR

/NQ, TOQ SMALL

/YES, INCR RETURN
/RESTORE CHAR

/RETURN

/RESTORE NONsLETTER

/RETURN

/GET A CHAR IF LETTER OR DIGIT
/NONE LEFT

/15 IT A LETTER?

/NO

/ONLY 6 BITS

/RETURN

/CHECK FOR DIGIT
/NO, TOO BIG

/NQ, TOO SMALL

/0K, HAKE IT 6@=71}

/RETURN

/PUT BACK NON LETTER/DIGIT
/NAME DONE

/GET NEXT CHAR

/BUMP COUNT

/YES VIRGINIA, THERE ARE MORE
/RESET COUNT

/TQ MINUSY

/RETURN NITH NQ SKIP

/GET CHAR

/CHECK FOR BLANK

/YES, BLANK
/CHECK FOR TAB

/SAME AS BLANK
/CHECK FOR SEMI COLON

/YUP|

/FIX CHAR

/INCR RETURN

/RETURN

/GET NEXT CHAR

/BLANKS AT END OF LINE =CR
/718 IT BLANK?

JYES, TRY AGAIN
/1S IT TAB ?

/YES, TRY AGAIN



132
1368
134
13e9
13e0
1317
1310
1311
1312
1313
1314
1315
1315
1317

n3746
03747
M3756G
73751
#3752
nazsa
8375%4
©n3755
#3756
a3757
a3zee
©3761
03762
p3763

1375
7450
5314
1364
735w
A3bp
a2pe
1164
2311
5711
7271
dund
aZ2¢i
8711

SERICL,

TAD
SNA
Jmp
Tap
SNA
Jmp
JMS
TAD
Isz2
JMP
CLA
0ca
Jms
JMP

CLa

1AC

(=1@

GETC2
(257=273

SeMICL
BACK Y
(24
GETCHR
GETCHR

SCSeT
BACK]
GETCHR

/18 IT SLASH 7

/YES, (BLANK,OR,TAB) SLASH=CR
/1S IT SEMI COLON 72

/YES

/NONE OF THESE, PUT IT BACK
/AND RETURN A SINGLE BLANK
/SET SEmMI COLON SWITCH

/PUT BACK SEMI COLON



1322 EJECT

23764 7764
23765 7770
P3766 1273
w3767 7754
@3770 7771
23771 @adw
23772 wdel
23773 2333
83774 7746
83775 7477
23776 7770
3777 ©352
1321 PAGE
1322 2420Q ©vved FIXOPC, @ (COMBINE OPCODE PARTS
1323 p4dey 1046 TAD INDEX /CHECK INDEX SWITCH
1324 @24pe2 7658 SNa CLa
1325 p4eR3 5216 JMP ZRONDX /1F ZERO, NO INDEX REG
1526 Q4uGd 7248 CLa CHaA
1327 p4ved 1uss TAD LASTOP /IF INDEX, CHECK FOR INCF
1330 rapp6 7658 SNA CLA
1331 @24p@7 1165 TAD [1v0 /YES, PUT + BIT ON
1332 24010 1245 TAD QPCCDE /COMBINE WITH OPCODE
1333 p4piL @45 DCA QPCODE
1334 04212 1236 TAD EXPVAL+2 /GET INDEX REG, EXPR
1335 2413 v156 AND {7 /ONLY 3 BITS
1336 Q4014 7106 CLL RTL /SHIFT INTO POSITION
1337 24915 7004 Ral
1340 P4Q16 1245 ZRONDX, TAD OPCODE /ADD QPCODE
1341 64017 1377 TAD (400 /TURN ON TYPE BIT
1342 24929 3045 DCA QPCODE /SAYE OPCODE
1343 n4p2) 560@ JMP I FIXQPC /RETURN
1344 04022 0022 BUCKTS, ALIST /BUCKET LIST
1345 04023 2247 BLIST
1346 24024 7§55 CLIST
1347 24025 126 DLIST
1350 @4n26 214} ELIST
1351 24027 @154 FLIST
1352 g4030 2376 GLIST
1353 @4931 8377 HLIST
1354 24032 2485 ILIST
1355 24233 %451 JLIST
1356 24934 256 KLIST
1357 04035 a6e5 LLIST
1360 24236 9637 MLIST
1361 24037 wbde NLIST
1362 24040 9646 OLIST
1363 44p4) 2666 PLIST
1364 64042 0674 QLIST
13638 24943 9675 RLIST
1366 A4044 2746 SLIST
1367 94045 1036 TLISTY

1372 24046 1126 uLIsT



1371
1372
1373
1374
1875
1378
1377
142
14}
14p2
1423
14¢4
1425
1476
14n7
1412
1411
1412
1413
1414
1415
14186
1417
142%
1421
1422
1423
1424
i425
1426
1427
1438
1431
1432
1433
1434
1435
1436
1437
1449
1441
1442
1443
1444
1445
1446
1447
1459
1451
1452
1453
1454
1455
1456

nwandy
p4nde
ndebi
A4y 92
#4053
r4154
Bandh
P4nb6
wars7
nepnoe
n4n61
naAns2
ran63
24064
24268
Pan66
n4a67
n4n7¢
#4071
nan72
%4p73
94274
24075
N4n7 6
24077
p416a
n4iel
pa1a2
#4193
24104
64185
#4106
24107
p411a
P41l
naL12
24113
n4114
24115
241146
G4117
R412@
na121
n4122
24123
h4124
n4125
h4126
w4127
n4a130
741314
24132
24133
24134

1127
113¢
1131
1137
114w
734u
g,
7525
vae g
7023
i g
7326
ok d
7521
AAF 4
7532
rand
7547
hakt
VAnG
1]
6231
8673
8336
1376
7448
53ud
3A81
3662
5673
1375
7646
5673
6291
1123
1124
3317
a5a2
ozl
paLd
RARG
Gael
1374
1164
3327
4562
2ol
¢o14
raeoe
noat
72¢9
4773
ng41
5333

OPKERS,

CRRILL,

ENDXX,

ENDBLK,

USEELK,

RETSYS,

VLIST
WL IST
LISTX
YLIST
ZLIST
=243
]
=253

1

=255

2

=252

3

=257

4

=246

5

=241

]

é4

@

KSF

JMP I
KRB

T80

SZa

JMP

DCaA

DCA

JMP I
TAD

SZa CLaA
JMP I
COF

TAD

TAD

pCa

JMS I

i
BINARB
2

1

TAD

TAD

NCa

JHMS I

1

USEB

a

1

cLaA

JMS 1
TSF

JhpP

CKRILL
(=214

otd
LISTSHW
LSTON
CREILL
(214=~204

CKKILL
FLD@

BBLOCK
BFUDGE
ENDELK
DIaLwR

(57

BFULGE
USEERLK
DIALWR

(PAGEJ

--1

/TEST FGR CHAR ON TTY
/CHAR TYPED ?

/N0y RETURN

/READ CHAR

/CONTROL L?

/NO
/YES, STOP LISTING

/RETURN
/CONTROL D7

/ND, RETURN
/GET REAL BLOCK NUMBER

/Q0F LAST BLOCK
/AND WRITE IT OUT

/WRITE OUT CORE USE TABLE

/EJECT PAGE
/WALT FOR TTY



1457
1462
1461
1462
1463
1464
1465
1466
1467
1479
1471
1472

1474
1475
1476
1477
1560
15@1
15¢2

24135
24136
24137
24140
Ba144
ray42
24143
24144
»4145
24146
24147
24150
z415:
p4152
24153
24154
24155
64156
24157
24160

1126
1372
3343
4501
ELY
0836
Ly
Gow2
6213
5771
R
©167
7452
5356
1370
7511
1165
1164
4576
5747

SYSBLK,

Pi,

Tal

SFUDGE
(=46

SYSBLK
DIALRD

(7777
{77

Y
(=40

[1ee
(24¢
[PRINTC
P1

/COMPUTE FUDGED BLOCK FOR SYSTEM
/ONLY J,8, KNOKWS THE REASON FOR

/READ IN SYSTEM
/INTO 172

/RETURN TO SYSTEM
/CONVERT TO ASCII AND PRINT

/ZERQ CHAR PRINTS AS BLANK



1523 EJECT
n4176 774y

44171 7777
way72 773e
74173 3154
AAL74 5an?
B4175 vdle
04176 7554
#4177 vave
15¢4 PAGE
1505 wA209 ©uuE PRINTC, @ /PRINT CHAR ON ANALEX, LPB8 OR T
1505 @421 745¢ SNA
15¢7 #4222 5223 JMp CRLF /ZERO IS CR=LF
151w @42083 1377 TAD (=247
1511 ©4224 7440 SZA
1512 04288 5215 Jmp NOTAB
1513 24206 1iv4 TAD (24w /00 TaAg
1514 w4207 4245 JMS PCHK
1515 p421a 2241 182 TABCNT
15186 ©“4211 H2¢e Jhp =3 /KEEP GOING UNTIL TAB STOP
1517 ©4212 1376 SETTA8, Tal (=10
152y 24213 3241 DCA TABCNT /8ET TAB COUNTER
1521 24214 5506y Jup I PRINTC _
1522 84215 1174 NCTAB, TAD [2a7 /FEIX CHAR
1523 24216 4245 JHM3 PCHKR
1524 24217 456¢ K8 I [CRKILL /CHECK FOR ABORT
1525 ©v422a 2249 182 TABCNT
1526 24221 H6@@ JMP I PRINTC /RETURN
1527 14222 5212 JMP SETTAB /RESET TAB COUNT
1534 24223 3242 CRLF, DCa LSIZE /MAKE SURE THERES ROOM
1531 74224 1375 TAD (215 /0UTPUT CRelLF
1532 24225 4245 JHS PCHR
15633 74226 1374 TAD (212
1534 04227 4245 JMS PCHR
1535 74230 zaw? 182 FAGSIZ /NEn PAGE 7
1536 84231 523€ JMP NEJECT /NQ
1537 64232 1425 TAD SIZPAG /RESET COUNT
1540 @4233 3247 DCA PAGSIZ
1541 ©4234 1373 TAD (214
15642 24235 4245 J&S PCHR /START NEW PAGE
1543 24236 1243 NEJECT, TAD wIDTH /5ET wIDTH QF PRINTER
1544 14237 3242 DCA LSIZE
1545 24242 H212 JMP SETTAB /RESET TAB SETTING

1546 #4241 7772 TABLNT, =13
1547 84242 ¢vvp LSIZE, o

1558 04243 7667 WILTH, =111 /HIDTH OF PRINTER IN CHARS
1551 @4244 431y PC, TTY

1552 24245 2%e0 PCHR, e /TAKE CARE OF PRINTER WIDTH
1553 n4246 3257 pCaA ACHK /SAVE CHAR

1554 24247 2242 182 LSIZE /ANY RQOM LEFT

1555 74250 5254 JMP NOCRLF /NQ, GO

1556 @a251 724¢ CLA CMa /TRUNCATE LINE

1557 94252 3242 oCa LSIZE



1564 #4253 5645 JMP T PCHR

1561 24254 1257 NOCRLF, TAD ACHR

1562 p4g55 4644 JMS 1 PC

1563 w4256 5645 JMP 1 PCHR

1564 14257 Pyre ACRR, ]

1565 n4262 ca2n ANALEX, @ /ANALEX PRINTER HANDLER
1560 n4261 5257 pca ACHR

1567 04262 1257 T4D ACHR /LINE FEED?

1573 #4263 1372 TAD (=212

1971 %4264 7650 SNA CLa

1572 #4265 5660 JMP 1 ANALEX /YES,IGNORE IT
1573 84266 Kol 6661 /WAIT FOR PRINTER
1574 24267 5286 Jmp el

1575 @427% 6652 6652 /CLEAR FLAG

1576 24271 1257 TaD ACHR /GET CHAR BACK
1577 24272 1371 TAD (=215 /JEND LINE ON CR
160wm ©4273 745@ SNA

1601 94274 534b JMP FINLPB

1602 74276 7an1 TAC /JCHECK FOR FORM
1623 84276 765@ SNA CLa

1624 24277 5324 JMP FINLPB=} /PAGE EJECT ON FORM
1625 p43Q@ 1257 TAD ACHR /PRINT CHAR

16p6 24301 6654 6654

1607 24302 72v@ CLA

1617 24303 5660 JMP 1 ANALEX

1611 24324 1158 TAD (7 /SET CONTROL

1612 Q43085 1372 FINLPB, TAD (i@

1613 24306 6664 6664

1614 24307 72ub CLA

1615 4312 566¢ JMP I ANALEX

1616 24311 vaee TTY, 2

1617 @4312 8241 TSF

1622 %4313 5312 JMP =1

1621 w4314 6246 TLS

1622 24315 7206 CLA

1623 #4316 5711 JMp I TTY

1624 ¥4317 edve LPe8, n

1625 24322 6661 6661

1626 24321 532¢ JMP =1

1627 #4322 5666 6666

1638 24323 72%¢ CLA

18631 24324 5717 JMP 1 LPBB

1632 ®4325 »@ae ERMSGL, @& /PASS | MESSAGES
1633 24326 72480 CLA

1634 24327 02iu} CDF FLO®@

1635 p4332 1325 TAD ERMSGY

1636 24331 3336 bCaA ERMSG /COMMONIZE CALL
1637 24332 4a2u4@ JMS PRINTC /CR=LF

1642 24333 1460 TAD LINEND /PRINT LINE NUMBER
1641 w4334 4575 JMS I [acTouT /0N PASS | MESSAGE
1642 24335 5352 Jhp PRMSG /8KIP OVER PASS TEST
1643 24336 200@ ERMSG, @

1044 84337 6271 COF FLOD® /FIX FIEWLD

1645 24347 72490 CLA CHMa /NO MESSAGE ON PASS 1



164¢
1647
1650
1651
1652
1683
1654
1653
1686
1657
166w
1661
1662
1683
1664
16€5
1660
1647
1674

hd4341
¢4342
#4343
#4344
#4345
714346
#4347
24352
¢4351
24352
#4353
24354
#4355
24356
#4357
#4367
W4361
74362
#4363

{whe
7ohe
535¢
a2
1261
7640
2352
1460
4375
1387
a2y
1736
4706
1367
4z2v
2536
2765
D736
8738

PrRMSG,

MSGDUN,

TAQ
SiA
JmP
JMs
74D
374
Jmp
TAD
JMS
TAD
JMS
TAD
JMS
TaD
JMS
182
182
JHP
JMP

CLA

Cla

[ ]

— ot

Pass&ng

MEGLUN
PRINTC
LISTSw

o3
LINEND
[GCTQUT
(252
PRIKNTC
ERMSG
(PRINTZ
(ed2
PRINTC
ERMSG
(ERRORS
ERMSG
ERMSE

/PRINT CR=LF
/1S LIST OGN 7T

/YES
/5D, PRINT LINE NUMBER

/PRINT =«
/FIRST CHAR OF CODE

/PRINT THE MESSAGE
/PRINT =+

/BUMP ERROR COUNT



1671 EJECT

24365 4762
74366 5714
Q4367 w252
24370 2919
04371 7563
4372 75066
24373 »214
¥4374 72212
24375 9215
84376 7770
24377 7531
1672 PAGE
1673 v440¢ %a¢w OGUTWRD, 2 /0UTPUT ROUTINE
1674 74421 3356 DCa RRD /SAVE WORD
1675 4402 724¢ CLA CMa
1676 244@3 1256 TAD PASSND /CHECK PASS
1677 @44@4 765¢ SNa CLA
i7en ¥4405 535] JMP Ehpbud
i7¢1 24406 1227 TAD LOCTR2 /GET LOW 12 BITS QOF LOCATION
17u2 ©n4487 7406 RTL
1763 @441@ 7auv6 RTL
1724 04411 790 RTL
17¢5 04412 2126 AND {37 /GET PAGE NUMBER (WITHIN FIELD)
1706 ©4413 3495 DCA QTEMP /SAVE PAGE NUMBER
1707 ¢4414 1425 TAD OTEMP
1710 24415 764¢ §ZA CLA /POINTER TO PELIT OR CPLIT
1711 04416 7401 IAC
1712 24417 1139 TAD (PRLIT
1713 ©4420 3357 PDCA OWTEMP
1714 04421 1427 TAD LOCTR2 /GET CURRENT ADDRESS DISPLACEMEN
1715 n4422 w14} AND (1727
1716 24423 7441 Cia /COMPARE wITH LITERAL BOUNDARY
1717 @4424 1757 Tap 1 OWTEMP
172 24425 77v6 Sk CLA
1721 04426 5232 JMP L] /NO PAGE OVER FLOW
1722 #4427 4572 JMS I [ERMSE
1723 24430 2417 2017 /*%POw
1724 74431 5322 JMP PRNTST /DONT STORE IF PAGE OVERFLOW
1725 14432 1208 TAD UTEMP /NOw GET SUPER=PAGE NUMBER
1726 74433 7114 CLL RAR
1727 04434 3428 DCA QTEMP /AND SAVE IT
1734 24435 1226 TAD LOCTRY /GET FIELD BITS
1731 #4436 1272 AND 731 /ONLY ONE BIT FOR DIAL CRAP
1732 84437 71u6 CLL RTL
1733 ud44p 7406 RTL
1734 04441 14ub TAD OTEMP /THIS GIVES TAPE BLOCK NUMBER
1735 w4442 3d4ib DCa QTEMP
1736 74443 11v3 TAD B8BLOCK /GET CURRENT BLOCK
1737 w4444 7341 CIA
1740 64445 1475 TAD QTEKP /COMPARE WITH DESIRED BLOCK
1741 B4446 7650 SNA CLA

1742 44447 Hs14 Jmp SAMBLK /SAME BLOCK



1743 #4454 11:3 TAD bELOCK /FInND REAL BLUCK NUMBEK

1744 ¢a4d45) 1114 Tap BFULGE

1745 ©d44b2 3250 oCa wRBL 0K

1746 £4453 4272 JvS I DIALAR /WRITE CGUT ULD BLOCK
1747 24454 sy 1

1757 #4455 tald BINARB

1781 #4456 vy ARBLOK, &

1752 04457 uwyhl 1

1753 446 1a¢8 Tag OTEMP /CHECKX FOR THIS BLOCK ALREADY US
1754 w4461 1377 TAD (USETEL

1755 84462 3426 DCaA UCwT /POINTER INTO USE TABLE
1756 ©4463 1406 TaD I OCNT /GET, INDICATOR

1757 24464 74658 ShA CLa

176 Q4465 5277 J+p NEWBLK /FIKST TIME USED

1761 ©4466 1425 TAD OTEMP /6LOCK wWAS USEDL, FIND REAL 8LOCK
1762 04467 114 TAD BFUDGE /NUMBER AND READ BLOCK
1763 (4470 o274 nca BLOCKN

1764 Q4471 4dal JMS I DIALRD

1765 24472 wuapl 01, 1

1766 #4473 ri1d BINARSE

1767 #4474 puevd ALOCKN, &

1778 4475 avel 1

1771 ©4476 531¢ JMP DONT G

1772 ©4477 2776 nEwidlLK, ISZ I (USETEL=1 /INCREMENT COUNT OF BLKS IN USE
1773 v4590 13756 TAD (BINARY

1774 #4541 358y bCa CLREIN /CLEAR OUT BUFFER

1775 n45u2 1374 TAD (=4

1778 64583 3357 DCA UwTEMP

1777 04584 3768 oCa I CLRBIN

200i @4B@5 236¢ 187 CLRBIN

2461 04586 2357 152 UWTEMP

20@2 24507 93¢4 JMP =3

2003 ®4510 1825 DONTE, TAD OTEMP /RESET CURRENT BLOCK
2004 24511 3143 DCA BELOCK

2085 24512 7244 CLA CMA /SET BLOCK IN USE

20re w4513 3446 0Ca I OCNT

2067 B4514 1427 SAMBLK, TAD LOCTR2 /GET POINTER FOR STORING WORD
2016 £4515 373 AND 377

2211 (14516 1375 TAD (BINARY

2212 24517 34ub 0ca OTEMP

2013 0452¢ 1356 TAD wRD /GET WORD

2014 14521 Jd4uvb DCA I QTEMP /STORE IT

2215 24522 1ybl PRNTST, TAD LISTSK /IS LIST ON ?

2016 84523 765¢ SNA CLA

2017 24524 53514 JMP ENLOUT /NO, DONT PRINT

2824 ¢4525 4376 JMS 1 [PRINTC /PUT CR=LF

2021 B4526 1463 TAD QUTSHWT /WAS LINE NUM PRINTED YET?
2122 #4527 7649 SZA CLA

2023 14530 5334 JMP Y

2024 w4531 tubw TAD L INEND /N0, PRINT IT

2025 P4532 4575 JMS [ (aCTOuUT

2026 74533 5344 JMP NOBLNK /SKIP OVER BLANKS

2327 w4534 4772 JMS 1 (PRINT2 /2 BLANKS

203u 24535 4772 Jm§ I (PRINT2 /2 MORE



2031
2032
2033
2034
2035
2036
2037
2040
2041
2vaz
2043
2044
2045
2046
2047
2050
2051
2052
2053
00es

74538
04537
24546
94541
4542
14543
24544
24545
24546
043547
©$455¢
24551
p4552
#4553
24554
24555
©a4556
14557
w4560

1164
4576
1426
71586
1156
4576
jae7
4575
1356
6375
a771i
2427
56r0p
2426
5620
S8k
wone
caee
aaee

NOBLNK,

EnCOUT,

WRE,
GNTEMP,
CLRBIN,

TAD
JMS I
TAD
AND
TaD
JMS I
TAD
JMS
TAD
JMo
JhS
I1sZ
JMuP I
IsZ
Jup I
JMP T

[ o

LB o)

=88

CHAIN

[24¢
[PRINTC
LOCTRY
{7

(26@
[PRINTC
LOCTR2
[oCTOUT
wRU
(PRNTLN
LOCTRE
QUTKRD
LOCTRY
OUTWRD
OUTKRD

NFPPASM3Y

/1 MORE 4 §
/PRINT LOCATION COUNTER

/FIRST DIGIT
/NEXT FOUR DIGITS
/NOW WORD

/PRINT LINE IF NECESSARY
/BUMP LOCATION COUNTER

/BUMP SECOND WORD



aeey

pey2
2003
nav4d
PeES
BEE6
2007
ae1v
@11
8612
2213
as14
2015
3216
2017
2022
2921
2022
Q223
2024
8025
puzs
ge27
p@ae
2031
2032
#33
2034
8235
2036
2037
2040
P41
2042
2943
2044
2045
2046
@047
2052
2851
2052
2253
2054
2e55
2856

14571
©4572
14573
24574
N487 8
44378
was77

A4600
4681
w462
w4643
c4604
#a6m5
BaBUE
B4607
n461y
w4611
r4612
?4613
N4614
A4615
$4616
w4817
n4620
w4621
04622
74623
74624
04625
14626
nag27
246302
74631
74632
P4633
24634
24635
w4636
#4637
nd4644
p4641
#4642
24643
14644
24645
14646
74647
24650
#4651
84652
24653

2han
5714
V.a77
7420
g4z
0337
Edde

dped
7240
1456
7540
5243
4777
3187
969
KYkYa
3864
1462
Jiag
1436
771
5223
1426
3436
1427
3ud 1
1145
3ng7
3uge
7136
3832
1141
3116
114}
3111
7446
dyed
3128
3776
3362
2456
5925
721
4775
¢775
24863
477a
a777
1382
4575
1373

ENDX,

EQP2,

EJECT

PAGE
DCa
cLaA
TAD
574
JMP
JMS
nca
A
pea
DCaA
TAD
DCA
TAD
SMA
JMP
TAD
NCA
Tad
0ca
Ta0
DCA
DCA
CLL
DCA
TAD
DCA
TAD
DCA
CMA
DCA
DCA
DCA
DCA
182
JMP
CLaA
JMS
JMS
182
JMS
JMS
TAD
JMS
TAD

CMA

CLA

CLa

CML

ot -t
>
O

-t =

RADIX
PASSNO

EQPZ
(PAGE.]
ST aw 2 ¢
LIWEnNG
ASMOF
SCs«T
ILSTON
LISTSw
LITRG]

otd
LOCTRI1
LITRGY
LOCTR2
LITRG?2
[2ue
LOCTR2
LOCTRY
RAR
BASER
(177
PeLLT
(177
CPLIT

CHRONT
5BLOCK
(SRCUNT
ERRCRS
PASSND
[START

(DWPLIT
(DMPLIT
QUTSAT
(DLITS
(PAGEJ
ERRCRS
(ecTouT
(as522

/SET DEFAULT CONDITIONS
/END OF WHICH PASS ?

ZENG UF PASS TWO

fEJECT AFTER PASS ONE
/RESET STUPIDITY SKITCH
/ZERD LINE NUMBER

/ZERD CONDITIONAL SWITCH
/ZERO SEMICOLON SWITCH
/SET LIST SWITCH

/IF LITORG HAS BEEN SET

/DONT CHANGE IT
/SET LITORG INCASE NO COMMAND

/LOCATION COUNTER

/4002
/SET BASE BEYOND BELIEF
/INITIALIZE LITERAL BOUNDARIES

/O0PEN INPUT FILE

/START AT UNIT @

/7ZERU ERROR COQUNT

/BUMP PASS NUMBER

/00 NEXT PASS

/DUMP CURRENT PAGE LITERALS

/THEN DUMP PAGE @ LITERALS

/DONT PRINT LINE WITH FP LITERAL
/THEN FLOATING POINT LITERALS
/EJECT

/ERRQR COUNT

/PRINT ER



AR57 24654 4772 J#S I (PRINTZ

2v6E W4655 1471 TAD (2217 /PRINT RO

2261 ©4656 4772 JMS I (PRINT2

Ad62 24657 137 TAD (2223 /PRINT RS

PR63 R4660 4772 JMS I (PRINTR2

ARb4a P4661 4777 JMs I (PaGEJ /EJECT

Pe65 04662 1367 TAD (BUCKTS~=1 /SET UP FOR SYMBOL TABLE
Q066 B4663 Buibd 0Ca X185

BB67 04664 1366 TAD (=32 /26 BUCKETS

PB7¢ 74665 3Jues OCA LTEMP

2B71 24666 1365 TAD (3a1 /BUCKET CHARACTER
AB72 24667 3851 DCaA BUCKET

2875 2467@ 1415 STPRNT, TAD 1 Xi5 /GET NEXT BUCKET

2074 24671 b211 CDF FLD1

Ru75 pa672 3087 0Ca EXTMP /BUCKET START ADDRESS
2076 24673 7206 LUPBKT, CLA

@B77 24674 14867 TAD I EXTMP /WAS TTAT LAST SYMBOL ?
2100 64675 7456 SNA

A1l 24676 5353 JMp NXTBKT /YES, GO GET NEXT BUCKET
#1102 G4677 5967 oCa EXTMP /SAVE LINK ALOKR

@123 n47pe 1067 TAD EXTHP

2124 04701 3414 DCa X4 /SET UP POINTER FOR NAME
2105 va7@2 1414 TAD I X14 /PICK UP THE NAME
21E6 Da703 3ah2 DCaA NAME L

@17 04724 1414 Tan I X14

2112 B4785 3053 DCa NAME2

2111 24706 1414 TaD I X14

D112 B47@7 3454 DCa NAMEJ

2113 24710 1454 TAD NAME 3 /LO0OK AT THE TYPE
B114 24711 %126 AND [a7 /LLOSE FQRCE BIT

B115 04712 1157 TAD (=4 /1S AN QPCODE ?

2116 4713 75¢@ SMA

@117 24714 5273 JMP LUPEBKT /YES, GET NEXT SYMBOL
@len 04715 1332 TAD SETTYP /GET JuUMP THRU TABLE
P121 247416 3331 DCA SETTYPel

@122 #4717 4576 JMS 1 [PRINTC /PRINT CR=LF

#4123 24722 16851 TAD BUCKET

A124 A4721 4576 JMS I (PRINTC /PRINT FIRST CHAR
2125 w4722 1uv52 TAD NAMEY

2126 24723 4772 JMS 1 (PRINT2 /PRINT 2 AND 3

A127 n4724 1453 TAD NAME2

B13w 24725 4772 JMs I (PRINT2 /PRINT 4 AND 5

2131 24726 1254 TAD NAMEJ

2132 ©4727 2364 AND (77v9 /PRINT & AND BLANK
A133 24730 4772 JMS 1 (PRINTZ2

A134 24731 vane a

A135 14732 5737 SETTYP, JMP I ot

n136 14733 4673 LUPBKT /UNDEFINED, PRINT NOTHING
A137 Q4734 4746 SYM1

Blae ¢a735 4741 Sym2

P141 w4736 4737 SYM3

D142 V4737 1414 5Yr3, TAD 1 X14 /PRINT 3 WORD THING
di43 84748 4575 dMs I {ocTouT

B144 D4741 1414 SYM2, Tan 1 X14 /PRINT 2 WORD THING



a145
@140
2147
@154
2151
ais2
2153
2154
215%
2156
ais57
A160
2161
a162
2163
2164
2165

w4742
"4743
yd4744
24745
%4746
P4747
%4759
"4q751
24752
64753
#4754
04755
n4756
24757
#4768
74761
u4762

8575
{414
4575
5273
1414
©156
1155
4576
5343
€481
£2a1
2066
527@
ar77
a576
5763

SYML,

NXTBKT,

Jms
TAD
JHS
JMP
TAD
AND
TAD
JIMS
JHP
152
COF
187
JnP
IS
JMS
JINP

292 ERRORS, @

-t =t

-

(0CTOUT
X14
focrTouT
LUPEKT
X14

(7

[2062
[PRINTC
SYM2+2
BUCKET
FLD&
LTEMP
STPRNT
(PAGEJ
[PRINTC
(EnDXX

/GET NEXT SYMBOL
/PRINT FIRST DIGIT

/RRINT NEXT FOUR DIGITS
/NEXT BUCKET CHAR

/INCREMENT COUNT
/EJECT

/FINAL CR/LF
/FINISH IT QFF



2166

a167
@17
2174
a172
8173
8174
A175
8176
@177
d2ev
v2ei
p202
A203
A2¢4
p2es
a2e6
a2e7
p21n
a211
a212
@213
A214
B21s
ne1e
a217
32212
2221
A222
f223
dee4
9223
p22s
pez7
@23
9231
2232
n233

: Yo B W'
Yaw

2235

24763
24764
@4765
247686
w4767
24779
04771
na4772
04773
waz74
24775
#4776
84777

pSndn
abpal
eseaz
25003
@504
25005
#5006
aspez
ade1e
adell
adgi2
asa13
vs014
#5815
vseie6
25017
pdaze
nSn21
w822
25023
25024
250225
05026
a5a27
n5a3p
25631
asp32
25033
25034
25035
85p36
05037
adg4e
25041
espa2
85243
DARMAAA

25045

4111
7729
p3el
7746
4321
2223
2217
5714
%522
3314
5275
©666
5154

ab54
1037
7658
5228
1235
7156
3832
1336
3333
5563
4551
5226
7240
1837
7650
5223
ad72
2517
5563
1226
7841
1235
7658
5236
72ey
4278
4275
11414
311n
5251
1227
w142
Jat6
14636
2142
7241

s aaa
& ViR

765

BASEX,

ORGX,

ORGERR,

FIXORG,

SAMFLOD,

EJECT

FAGE
JMS I
TAD

SNA CLA
JMP

TAD

AND

DCA

TAD

0CA

JMP 1
JMS I
JMP

CLa CHMa
TAD

ShA CLA
JMP

JM§ 1
2517
JMP 1
TAD

CIA

TAD

SNa CLa
JMP

CLa IAC
JMS

JMS

TAD

DCA

JMP

TAD

AND

DCa

TAD

AND

CIA

TAN
1R

SNA CLa

(ADRGET
EXPTYP

ORGERR
EXPVAL+1
{7

BASER
EXPVAL+2
BASER#+1
INEXTST
[EXFR
ORLERK

EXPTYP

FIXORG
[(ERMSG

[NEXTST
LOCTR1

EXPVAL+1
SAMFLD

CMPLIT
DMPLIT
(177
P2LIT
SAMPAG=2
LOCTR2
(7620
LTEMP
EXPVAL+2
{766y

TE LD
TRy

/GET ADORESS EXPR VALUE
/WAS THING DEFINED

/MO, GIVE #«UOw ERROR
/PUT INTO BASER

/GET ORG EXPR
/8AD IF NO EXPR
/CHECK TYPE
/TYPE 0K

/*UO»

/CHECK FOR NEW FIELD

/NOT A DIFFERENT FIELD

/LUMP CURRENT PAGE LITERALS
/DUMP PAGE 2 LITERALS

/RESET PAGE @ LIT BOUNDARY
/D0 THE SAME FOR CURRENT PAGE

/CHECK FOR SAME PAGE



a236
@237
ne4w
a241
a4z
w243
244
2245
A246
naa7
p25a
p251
p2s2
2253
a254
2255
7256
@257
Q264
2261
w262
2263
264
@265
2266
2267
pe7n
2271
2272
@273
peza
@a275
nare
naz7
a3za
2321
ade2
23e3
a3e4
2385
g3e6
a3e7
@312
2311
2312
2313
p3id
2315
2316
a317
2324
2321
2322
2323

985046
as5a47
A5n5a
25251
oAb
a5e53
©oad4
#n5@55
#5056
n5a57
#5460
75061
w5062
n5e63
5064
wHa6s
wones
nsp67
ps5a7a2
a5271
#5872
25073
w5074

ube78
p5276
as5n77
wS1ipo
a51@1
@502
@51e3
45164
25105
p5106
@b1e7
p511e
a5411
n5112
25113
ud114
95115
no116
n5417
05412¢
25121
n5122
#5123
05124
n5125
n5126
as127
65134d
p5131
85132

5253
72vy
4275
11414
3111
1435
w156
SOe6
1eds
3227
5563
1262
3861
5563
1427
7126
1141
3142
3436
7604
l1a26

3238

5223

devg
3112
1263
3113
2063
1112
1130
3466
1112
765@
1377
1476
1466
3219
112
7840
1927
w142
1466
74014
3a27
1466
2
1141
3466
1019
nidy
1375
7742
5336

SANPAG,

LETONX,
LSTOFX,

PAGEX,

DMPLIT,

LITLUP,

JMP SAMFAG
CLA IAC

JMS UMPLIT
TaD (177
OCa CPLIT
TAD EXPVAL+1
AND 7

DCa LOCTRY
TAD EXPVAL*2
0Ca LUCTRZ
JKP I [NEXTST
TAD LSTON
DCA LISTSHK
JMP I [NEXTST
TAD LOCTR2
CLL

TAD (177
AND [76¢02
DCa EXPVAL+2
RAL

TAD LOCTRY
DCA EXPVAL+1
JMP FIXGRG
SWTOUT=OPE

2

DCA PAGEN
TAD QUTSWT
DCA SKTOUT
182 CUTSHT
TAD PAGEN
TAD (PALIT
DCA LTEMP
TAD PAGEN
SNA CLA

TAD (PaLBUF=CPLBUF
TAD (CPLBUF
TAD I LTEMP
DCA Xie

TAD PAGEN
SZA CLA

TAD LOCTR2
AND [76c¢a
TAD I LTEMP
IAC

GCA LOCTR?
TAD I LTENP
DCA PAGEN
TAD {177
DCa I LTERP
TAD X190

AND {177
TAD (=177
SMA CLA

JMP DMPFIN

/PAGE IS THE SAME

/0UMP CURRENT PAGE LITERALS
/RESET 8O0UNDARY

/PUT ORG VALUE
/INTO LOCATION COUTER

/SET LIST STATUS
/ADVANCE TO NEXT PAGE

/SAVE PAGE INDICATOR
/SAVE QUTPUT SWITCH

/DONT PRINT LINE WITH LITERALS
/GET BOUNDARY POINTER
/wHICH LITERAL BUFFER ?

/PAGE @ BUFFER

/CURRENT PAGE BUFFER

/PLUS PAGE ADDRESS

/GIVES START OF LITERALS =1

/UPPER FIVE BITS OF ADDRESS

/PLUS LOWER SEVEN

/PLUS ONE

/GIVES LOCATION COUNTER
/SAVE OLD LITERAL BOUNDARY

/STORE SPURIOUS LITERAL BOUNDARY
/TQ PREVENT FALLACIOUS #POx MESS
/END OF LITERALS

/GET DISPLACEMENT =1}

/18 IT .GE, 177 ¢

/GO RESTORE LITERAL BOUNDARY



2324
323
2326
2327
233¢
2331
a332
2333
w334
a335
2336
2337
23492
2341
2342
A343
2344
8345
2346
2347
2350
2351
8352
A353
2354

25133
25134
#5135
25136
25137
5140
w5141
#S142

85143
45144
85145
25146
ud147
05150
25151
85152
85153
25154
25155
85156
85157
e516a
25161
#5162

1412
455¢
5326
1112
3466
1113
3063
5675

7240
1456
7650
5563
lael
765@
5563
4354
5563
nhaee
AS76
1374
4576
1025
Joe7
5754

DMPFIN,

EJECTX,

PAGEJ,

TAD I Xxig

JMs I fOUTWRD
JMP LITLUP
TAD PAGEN
DCa 1 LTEMP
TAD SWTOUT
DCA CUTSKWT
JMP I OMPLIT
PAGEN=ACE

CLA CMA

TAD PASSNOD
SNA CLA

JMP I [NEXTST
TAD LISTSW
SMA CLA

JMP I INEXTST
JMS PAGEJ
JMP I [NEXTST
0

JMS 1 [PRINTC
TAD (214
JMS I [PRINTC
TAD SIZPAG
DCA PAGSIZ
JMP 1 PAGEJ

/NO, GET NEXT LITERAL

/0UTPUT WORD AND BUMP LC
/L00P

/GET CORRECT LITERAL BOUNDARY
/PUT IT IN ITS PLACE

/RESTORE QUTPUT SWITCH

/ALL DONE
/NO EJECT ON PASS 1§

70R LIST OFF

/PAGE EJECT SUBROUTINE
/CR=LF

/FORM FEED
/FIX PAGE COUNTER



23535

93586
357
@3Ed
2361
2362
@363
a364
8365
a36é
a367
a37a
4371
2372
2373
2374
2375
@37¢
a377
p4eE
@461
paga
24gd
244
2485
2458
aap?
2410
2411
2412
n413
2414
@415
24186
2417
2420
2421
422
a423
B4z24
@paz2id
426
pna27
2430
3431
432
2433
2434
2435

©ub174
#5175
©5176
25177

a520@
25201
nhau2
as2ud
25204
wsz2e5
@52@6
as2u7
a2s521¢e
ns211
p6212
#5213
85214
©52158
25216
95217
ad22@
25221
95222
25223
25224
w5225
85226
852827
25239
05231
25232
25233
£5234
#5235
25236
25237
n524p
252414
25242
75243
25244
25245
5246
5247
#5250
52514
25252
25253
05254
23255
25256

r214
7501
6ALY
1406

4573
5347
1377
7646
52rQ
1157
366
1376
3467
33583
a775
71e6
736
7av6
3487
4775
1467
3467
2367
2266
5212
4573
5347
1377
754¢
5347
477 4
7144
3867
1373
3352
1372
1126
3245
4591
eRee
na16
000
vanpy
2245
13714
3210
1353
2353
7648
5263
157@

CHAINX,

CNLOOP,

DIRLUP,
UNIT,

DIRBLK,

EJECT
PAGE

Jus 1 [GETCHR
JMP CHERR
TAD (=242
$Za CLA

JMP CHAINX
TAD (=4

DCA LTEMP
TAD (FNANE
DCA EXThP
DCA CRSKIT
JMS I (GETCN
CLL RTL

RTL

RTL

DCA 1 EXTHP
Jvs I (BETCN
TAD I EXTHP
DCA I  EXTHP
1s2 EXTHP
152 LTEMP
JMP CNLOOP
JM8 I [GETCHR
JMP CHERR
TAD (=242
SZA CLA

JMP CHERR
JMS I (GETUNT
CLL CMA RAL

DCA EXTMP
TAD (=ap
DCA NFILES
TAD (=22
TAD SFUDGE
DCa DIRBLK

JMS 1 DIALRD
]

SOURCE

2

1

182 DIRBLK
TAD (SOURCE=}
DCA X190

TAD CBSwIT
182 CBSWIT
SZA CLA

Jmp FILLUP

TAD I [SOURCE

/LO0K FOR FIRST "
/MISSING FILE NAME

/KEEP LOOKING
/NAME WORD COUNT
/NAME PUINTER

/SET CAT BLOCK SWITCH
/GET CHAR

/SAVE UPPER HWALF
/UNITE HALVES

/BUMP POINTER
/AND COUNT

/L00K FOR CLOSE QUOTE

/GO GET UNIT NUMBER
/2 BLOCKS OF CAT

/32 ENTRIES PER BLOCK
/COMPUTE CAT BLOCK NUMBER

/READ CATALDG

/INTO SOURCE BUFFER
/INCR BLOCK

/GET CAT POINTER

/1S THIS SECOND HALF OF CAT ?
/SET SWITCH

/YES
/CHECK FIRST NAME FOR "////7//7"



P436 ab5257 137¢ TAD (=5757

437 05260 764p SZA CLA

@440 05261 5347 JMP CHERR /FILE NOT FOUND

@441 ©¥5262 534p JMP NOTFIL /G0 BUMP NAME POINTER
ha42 5263 1367 FILLUP, TAD (FNAME™] /NAME POINTER

7443 75264 32yl DCA X1l

@444 08265 101@ TAD L3 Y /SAYE CAT POINTER

2445 25266 3812 DCA Xie

2448 25267 1157 TAD {=4 /NAME SIZE

0447 05270 30266 DCA LTEMP

0452 25271 1412 FNLOOP, TAD I Xi2 /COMPARE NAMES

2451 e5272 74y CIA

0452 85273 141} TAD 1 Xii

2453 25274 7649 SZA CLA

a454 n5275 5340 JMP NOTFIL /NOT THIS ONE

A455 25276 2166 182 LTEMP

@456 05277 5271 JMP FNLOOP /NOT DONE

2457 @5308 1106 TAD SFUDGE /GET RELATIVE BLOCK NUM
2460 @5301 7241 CIA

@461 @53@2 1412 TAD I xi2

2462 25323 3106 bca SBLOCK

P463 053pb4 1412 TAD I Xia /CHECK SIZE

2464 25305 7710 SPA CLA

D465 25306 H347 JHP CHERR /IF NEG, NO SUCH FILE
466 25347 1243 TAD UNIT /SAVE UNIT

A467 25310 3766 0Ca 1 (SRCUNT

D473 25314 7040 CMA

B47) 25312 3424 DCA CHRCNT /SET COUNT TO =i

2472 85313 3e6e bDCA LINEND /2ERQ LINE NUMBER

Q473 25314 3p64 DCA SCSWT /ZERO SEMICOLON SWITCH
2474 25315 3147 DCA STAR29 /ZERO STUPIDITY SWITCH
Q475 25316 7240 CLA CrmA

2476 05317 3020 0CA NCHARS /REMOVE FALSE #EG* MESSAGE
n477 285328 7240 CLA CMa /D0 WE PRINT MESSAGE
250 25323 1u56 TAD PASSNO

a5¢1 85322 7640 SZA CLA

n5e2 95323 1861 TAD LISTSW

2583 095324 7640 SZA CLA

ab5ra 25325 5563 JMP 1 [NEXTST /ONLY IF PASSY, OR PASS2 & NOLIS
a5¢5 25326 4576 JMS I [PRINTC /CR=LF

2506 vb327 1365 TAD (=12 /MESSAGE SIZE

3587 @5332 3¢es DCA LTEMP

2519 05331 1364 TAD (CMEGe1 /AND POINTER

@511 25332 321 DCa Xia

n512 25333 1410 TAD 1 X1@ /GET WORD OF MESSAGE
2513 25334 4763 JMS I (PRNT2 /PRINT 2 CHARS

@514 ¢5335 2066 182 LTENMP

@515 #5336 5333 JMP =3

@516 w5337 5563 JMP I [(NEXTST /PRINT CHAIN COMMAND
#8517 2534y 131¢ NOTFIL, TAD Xi@ /BUMP CAT POINTER

P52e 25341 1362 TAD (12 /BY &

2521 @5342 3aie DCA X1

3622 #5343 2352 is2 NFILES RE FILES IN BLOCK ?

/MOR
@523 @5344 B263 JMp FILLUP /YES



2524«
2525
25286
A527
#4530
2831
#4532

nH34ah
n534¢€
25347
#ndaby
25351
%5352
25353

2467

52472

4527 CHERR,

w31

3761

AR NFILES,
“Are CeBSwiT,

IsZ EXTMP
JMP DIRLUP
JMS I [ERMSG)
nd1e

JMP T (RETSYS
2

e

/ANOTHER BLOCK ?
/YES

/*CH%
/FATAL ERROR



2534
2535
p536
8537
2540
2541
as42
2543
2544
@545
2546
2547
255¢@

25361
#5362
25363
85364
725365
#5366
25367
@537¢@
25371
#5372
25373
28374
BS375
05376
25377

25420
p5401
a54¢2
25403
25494
25405
25406
25407
w5410
08411
28412
95413

4131
pa1e
5726
5753
7766
7666
5761
2821
6777
7756
7740
224
5420
5762
7536

npee
4573
5777
1376
7450
b211
1375
¢167
56ue
4561
1167
56v@

GETCN,

Isa,

EJEC

PAGE

JMS
JMp
TAD
SNA
JMpP
TAD
AND
JMP
JMS
TAD
JMp

T

I

~— -

[GETCHR
(CHERR
(=242

I8y
(242
(77
GETCN
[BACK!
{77
GETCN

/RETURN NEXT CHAR QR 77
/GET CHAR

/NONE, GIVE ERROR

/18 IT

/YES
/FIX CHAR

/RETURN IT
/PUT BACK *
/RETURN 77



2551

pd52
553
2554
A85%
ab8¢e
2557
Ad6¢
2561
2562
2563
564
Ad65
noG6e
567
3ads7u
2571
24872
A873
2574
2575
ns7¢&
A877
pEan
peel
AGE2
A6E3
A6 4
a6es
B6pe
a6eg7
a61a
2611
72612
2613
B614
2615
4616
n617
A62u
w621l
p622
ne23
2624
2625
p626
2627
3634
4631
2632

r8575
w5576
925577

nobuyl
245621
nokae
#5693
Bwh60da
“5645
25606
#56a7
5612
B5611
ub612
V5613
25614
745615
25616
vwH617
ps62e
o621
ub622
@5623
#5624
75625
45626
25827
A563@
75631
25632
#5633
#5634
#5635
25836
w5637
»o64a
p5641
¢5642
75643
#5644
75645
n5646
25647
w5652
756851
n5652
15653
#5654
75655
25656
#5657

u242
7536
8347

4573
5563
7hal
2267
4222
5963
7148
7406
74286
KE1].)
4222
5217
1466
438y
524
1n6s
4554
5563
35 1]
2q26
741¢
5622
1417
3451
1451
1967
765@
5622
2222
1681
Z1687
8622
4554
1135
7485¢
1236
7650
2ub7
5563
4554
1235
7450
1236
764
2057
5363
4554
1438

TEXTX,

LGQPsSE,

QUTTXT,

GETCHT,

IFNZRX(

IFZROX,

IFNEGX,

EJECT

PAGE
JMS
JMP
Cla
0Ca
JMS
JHP I
CLL RTL
RTL

RTL

DCA

JHS

JMP

TAD
NLE
JMP
TAD
JMS
JMP

—

e

152

SKP

JMP I
TaD 1
DLA

TAD

TAD

SNA CLa
JMP I
182

TAD

AND

JMP I
JMS 1
TaD

SNA

TAD

SNA CLA
152

JMP 1
Jrs 1
TAD

SN

TAD

SZA CLA
152

JHP I
JMS 1
TAD

[GETCHR
[NEXTST

EXTMP
GETCHT
(NEXTST

LTENMP
GETCHT
CUTTXT
LTEMP
[QUTHRD
LOUPSE
LTEMP
[OUTWRO
[NEXTSY

NCHARS

GETCHT
CHRPTR
BUCKET
BUCKET
EXTKP

BETCHT
GETCH1
BUCKET
7z
GETCHT
(ALKGET
EXPVAL+]

EXPVAL+2

ASMOF
[NEXTST
[ADRGET
EXPVAL+Y

EXPVAL+2

ASH4CF
[NEXTST
[AURGET
EXPVAL+]

/GET DELIMITER
/NULL STMT

/SAVE = DELIM
/GET HIG ORDER CHAR

/SHIFT IT UP

/SAVE HALF

/GET LOWER CHAR

/G0 PUT LAST

/PUT 2 CHARS TOUGETHER
/0UTPUT WORD

/OGP

/PUT QUT HALF WORD
/0R ZERO WORD

/GET CHAR FOR TEXT STMT
/BUMP COUNT

/END OF TEXT

/GET CHAR

/SAVE 1T

/18 IT THE DELIM ?

/YES, RETURN NO SKIP
/BUMP RETURN

/GET CHAR

/L.0% & BITS

/RETURN

/GET EXPR FOR IFNZRO

/1F BOTH HALVES @, SET SWITCH

/GET EXPR FOR IFZEROD

/I1F BOTH HALVES NON ZERO,

/GET EXPR FOR IFNEG
/CHECK SIGN

SET Sw



2633
n634
w635
2636
8637
2642
2641
2642
P643
2644
2645
w646
p647
a650
A651
a652
A653
2654
n655
veso
2657
A66¥
2661
8662
2663
2664
NE6S
B666
3667
asye
2671
a672
2673
2674
8675
3676
0677
A70a
a7g1
A7e¢2
a7es
ared
B7es
@7ub
arze7
a71e
2711
8712
2713
a714
a715
A718
a717
n72¢

©5660
75661
85662
25663
75664
25665
n5666
w8667
25670
P56714
75672
w5673
n8674
n5675%
85676
05677
w570@
w5701
w8792
vwoTed
25704
25725
857u6
vws7e7
0871@
@wh711
w5712
83713

nb714
us715
835716
5717
©5720
a5721
gs722
235723
25724
#5725
w8726
03727
w3732
@573
85732
25733
85734
@5735
25736
25737
85742
¥S741
85742
#5743
w5744

77¢@
2187
5563
4554
1335
7741
2us57
5363
4553
5563
4552
53ng
7206
3us7
6201
5563
1416
11587
3416
l1vl0
3e1e
1419
3404
6261
72@1
3457
5383
ZANR

poue
3313
1313
7912
7412
7412
4777
1313
4777
5714
raRd
3313
1313
7412
7412
7012
3314
1314
7376
1375
7650
5726
1314
5777
1313

IFPGUSX,

IFREFX,

NOTREF,

P2,
P3,
PRINT2,

PRNT2,

SMA
152
JMP
IMS
TAD
sPa
157
JMP
JMS
JMP
Ins
JHe
CLA
DCA
COF
JMP
TaD
TAD
0CA
1A0
oCA
TAD
DCA
COF
CLA
0CA
Jnp

0CA
TAD
RTR
RTR
RTR
JMS
TAD
JMS
JMP

0CA
TAD
RTR
RTR
RTR
0Ca
TAD
AND
TAQ
SNA
Jp
TAD
JMs
TAD

CLA

CLA

[ RS )

IAC

CLA

ASHOF
[NEXTST
[ADKGET
EXPVAL+Y

ASMOF
[NEXTST
[GETNAM
[NEXTST
{LOOKUP
NOTREF

ASNCF
FlLGe
[NEXTST
NEXT
{=4
NEXT
ne X1
X190
X1le
ULON3
FLOE

ASMOF
[MEXTST

P2
P2

(P1

P2

(P1
PRINTZ

P2
Ppa

P3
P3
(77
(=77

PRNT2
P3
(P1
P2

/SET SWITCH IF POSITIVE

/GET EXPR FOR IFPOS
/CHECK SIGN

/SET SWITCH IF NEGATIVE
/GET SYMBOL NAME

/RETURN IF NONE

/8,7, LOOKUP

/NOT REFERENCED YET
/REFERENCED, ASSEMBLY ON
/FIX QDATA FIELD

/8YMBOL WAS JUST ENTERRED
/FIRST FIX NEXT

/83ET UP PDINTER

/GET FWD POINTER

/INTD PREVIOUS ENTRY

/SET ASSEMBLY OFF

/PRINT TWO PACKED CHARS

/SPECIAL PRINT FOR CHAIN
/ELIMINATES ?



A7z21
a7ge
a723
2724
a725
A726
aze7
arz3e

2731

n732
2733
2734

nd745
vd746
w747
no75e
nd5751
nb752
#5753
w5754
45755
75756
298757
uwo76p
45761
$d762
#5763
5764
5768
w5766
15767
us77@

%376
1378
7o5
5746
1413
4777
8726
31
i1l
1611

CMSGp

1607

4424
17406
¢
aary
tAv R
ARG
7261
3465
5563

FNARE,

DECX,
UGCTALX,

Ak

TAD

Sna CLa
JeP I
TAD

JMs I
Jmp I
TEXT

Ridediv

CLA IAC
DCA
JMP I

(77
(=77

PEMT2

P2

(P1

PRNTZ2
"CHAINING TQ M

RADIX
(NEXTST

/RADIX=DECIMAL
/RADIX=0CTAL



2735

A738
azaz
a7a¢
a7a1l
A742
A743
h744
B748
Q746
@747
a’5a2
2751
a752
A753
ur754
2755
@756
2757
ar6uv
n761
a762
P763
a764
2765
@766
aze7
Q779
2771
az72
8773
@774
@775
a776
azrzi

w8775
25776
as777

06337
26347
26341
26342
26343
¥6344
26345
#6346
26347
2635
26351
26352
56353
16354
26355
26356
36357
26360
26361
26362
26363
06364
06365
26366
86367
26372
#6371
26372
26373
26374
26375
P6376
26377

77e14
vaz7
4147

el
7777
rage
vaee
BABG
N6
Panp
nang
7 Y
pEne
LREY
i)
FAGE
2gee
pyere
vaee
A0
cang
oy
FORQ
UaRe
ape
Pane
eAng
GERE
race
fang
naee
[ lad’s
nang
[ o1
PRGE
phve

EJECT

QKRG USETBL=1

1 /1 BLOCK USED
=] /PAGE 22 BLOCK



18k
141}
102
1608
14r4
1865
1816
1ee7
1814a
1211
1612

“p125
29126
na127
0134
#1131
78132
vR133
vB134
29135
?u1386
ua137
2a149
@141
24142
20143
éR144
20145
20146
n@aL47
aa15¢
20151
n@yse
22153
a8154
22158
pa156
#0157
np16m
24161
gu162
7a163
@el164a
7@165
PRL6E
“a167
pal17e
w0171
7172
29173
ya174
ee17s
2a176

522
£ad7
4329
118
BdaE
Jaup
4412
7516
3475
7322
262¢
7540
wl177
7846
775¢
4utg
B2ng
1747
1671
A44GQ
2406
3460
3614
1723
626@
Bap7
7774
4373
3540
7521
NerE
r24e
Blmp
7735
@A77
7830
6177
4336
3711
vweaz
1452
a2%¢

EJECT
PuRQP=4
PSJ00s3
POPMKeS
FFRPmRFa7
FPPSFis14
FPPSF2=11
FPPSF3=12
FPPSF4=13
FPPSFAH=14
FPMRFL=15



1813
1814
1015
1218
ie17
ie2a

1221
1622
1023
1024

125
1026
1827
123n

1238
10232
1233
1034

1035
1636
1037
1049
1241

1242
1843
1044
1245
1646

1@47
1054
1051
fes2

1653
1254
1455
17256

1@e57
1262
1661
1062

1063
1264
165
1266

@177

1ap2@
18021
14022
18023
10224
10225
14026
iee27
10232
12031
1ea32
10033
18234
12@ead
12036

18037
12040
12@41}
12pa2
18343
10044
18245
12046
12047
10050
18051
18452
12853
12054
12255
10056
190457
12060
120261
10062
12063
12064
18065
12066
10667
18e79
12871
1peze
10073
18074
18075
19276
12877
10102
121814
18182
12163

aApeg

@weap
raea
»waz23
o3
wand
I0e
ef14
61w
2235
1416
Hnere
re13
vwale
foag
1604
7noae
nARA
noapg
PaRg
2439%
haLe
LR !
nage
vabe
eone
$123
s500
Hdes
540¢
o458
W63
G406
vaeg
aAvd
6241
waze
1201
1116
2ees
Bene
®a7d
116}
oRrg
puea
71441
glu2
1126
aane
cguva
6202
4167
1401

FPLIST,
pPLIST,
ALIST,

BLIST,

CLIST,

ORG 1eR2a
@

)

otl

o*5

B4ndjIdia

FPRSF5
2110
o*5
141630

FPPSFa
LY
45
1604;¢

PDPMR
AND @
2

243a01¢

FPPSF4
po2a

e*l

@
n123;8500

PSUDO
BASEX
otl
«*5
24060

POPOP

COF

o*5
122171146

PSUDO
CHAINX
«*5
113130

PDPOP
CIA
o +5
1106}

PDPOP
CIF
+5

149112

¢INITIAL SYMBOL TABLE
/FP LITERAL BUCKET
/0P LITERAL BUCKET

/ADOX

/ALN

/AND

/ATX

/BASE

/CDF

/CHAIN

/C1A

/CIF



1067
127w
1071
1e72

1273
1274
1275
1e7¢6

1077
11eg0
1101}
11¢2

1183
1124
11e5
i1e6
1107

1119
1111
1112
1113

1114
1118
11186
1117
1126

1121
1122
1123
1124

1125
1126
1127
1132
1131

1132
1133
1134
1135

1136
1137
1140
1141

10104
10105
12106
ieiaez
12112
18111
10112
12113
12114
18115
16116
1e117
teg2e
1a121
1@122
19123
12124
ie61es
12126
18127
ig13a
18131
12132
12133
10134
101335
18136
12137
1214e
19141
12142
102143
10144
10145
108146
10147
ie152
12151
124152
12153
19154
10155
16156
19157
19169
121614
ie1e62
10163
10164
10165
10166
10167
18170
1817¢

511"
aARa
72v0
n114
1414
117
Wara
71e@
wlel
151
naea
nueae
7048
pacn
1514
R 1]
GRu4
7é42¢@
a127
A134
tév1
2ake
FAB6
Spag
Hpge
ubnd
1115
"wiesd
5766
alag
f147
1225
“324
waes
5143
nARp
1604
“uon
nans
464
n1h5
2182
Ble4
pave
PAG7
140
w187
wind
vaLé
2215
ipeg
2174
wiva
na1s

DLIST,

ELIST,

FLIST,

POPOP
CLA
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2eSie
2651
2n52
21853
2054
2155
2056
2857
2260
2861
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2065
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2867
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2071
2072
2273
2074
2675
2876
2877
2104
2101
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11357
11360
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11363
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3774
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GETLPT,

ALFT,

LLFT,

TSTLST,

ISANAL,

ISLPWS,

EJEC

FiGE
CULF
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TAD
DCaA
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6661
Skp
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182
Jep
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JMP
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neCa
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SKP
JMP
I8z
JEP
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Jrp
TAD
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FLUE /NOwW FIND QUT aee
/wHICH PRINTER %
(=a
LPT
LPT?
ZINITIALIZE TTyY
/CHECK FOR ANALEX
ISANAL /ITS THE 645
lLPTE /INCREMENT TIMER
ALPT
LPT
ALPT
(=4 /RESET TIMER FOR P28 TRY
LPT
/TEST LP@8 FLAG
ISLP28 /ITS AN P28
LPTE /INCREMENT TIMER
LLPT
LPT
LLPT
(START
(ANALEX /SET PRINTER HANDLER PTR
(RC /T0 ANALEX PRINTER HANDLER
(=281 /SET WIDTH TO 128 CHARS
(W1OTH
TSTLST
(LFZ&
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/SET WIDTH TO 84



272w ERRORS



ACE paaL1e
ACH 20117
ACHR 24257
ACL po1le
ACD PALLs
ADCEXP @@23nl
ADR pasay
ADRADD p2641
ADRAND p2664
ADREXP w2531
ADRGET 91723
ADRMUL @2706
ADROP 02545
ADRGR p2673
ADRSUB @2652
ALIST 1pe2e
ALPT 11407
ALl nE241
ANALEX 2426u
ANCRM RO3IB6
AR p03az
ASMEBl, @1o0e
ASMOF QG057
BACK] @36vw
BAD 2445
BADEXP #1426
BADX P2078
BASER Qoud2
BASEX @5p2v
BBLUOCK 28163
BFUDGE nelad
BINARB @uelbd
BINARY @b64pe
BLANK 03734
BLIST 16047
BLOCKN 4474
BUCKET @Qge51
BUCKTS ¢4p22
cBSwIT ©5353
CHAINX @529%
CHERR @5347
CHKIND 216714
CHKLIT 23ewnk
CHRCNT opn24a
CHRPTR 020017
CKKILL ©4%73
CLIST 1{@n55s
CLRAIN Q456
CMP2nuD 93230
CMSG 85754
CNLOGOP (5212
COMPL @2752
CPLRUF g6rur



CPLIT
CPTHP
CRLF
CRLINK
CRLIT
DECON
DECONY
DECX
DEFIND
DEFLBL
DEFSYM
DIALRD
DIALWR
DIFFPL
DIRBLK
DIRLUFP
DIVLUP
OLIST
DLYITS
OLITS2
OMPFIN
DMPLIT
DNUMBR
DOADDS
DOCHR
DOLIT
DONTY
bl
DPLIST
DUMYB
DUMYS
EJECTX
ELIST
ENDBLK
ENDEXP
ENDFPRI
ENDFPN
ENCLIN
ENDQUT
ENDX
ENDXX
EQFP2
EQUERR
EQUN
ERMSG
ERMSG1
ERRURS
ERR1Y
ERR2
EXPGET

EXPVal

weitll
nesel
na223
w3217
n3¢32
©2334
ngdes
75766
91244
21237
082557
pe1al
ne1a2
23252
n5245
@S5e242
21031
16126
23314
23317
#8136
w5@75%
w2361
apa37
re7a4
w3ed1i
@4a51ie
w2102
jeeal
11267
11263
B5143
19141
84117
eie74
02311
a2e1e
80734
245951
24600
@411
V4643
n1326
goee71
24336
@4325
24762
21732
91771
81354
@24de

P X ]



EXTMP
EXTHMP2
FADR
FILLUP
FINDOP
FINLPEB
FITCNT
FIXQPC
FIXURG
FLD@
FLD1
FLINTP
FLIST
FMNUAD
FM3IQ
FNAME
FNEGX
FNLOOP
FORMT1
FORMTZ
FORMTJ
FP
FPADD
FPADLP
FPDIGT
FPDIV
FPOVLP
FPESGN
FPFIX
FPEOTO
FPJMP
FPJUMP
FPLAC
FPLACE
FPLDMP
FPLIST
FPLNUM
FPLOOK
FPMDCD
FPMLLP
FPMRF(
FPMmUL
FPOPER
FPPADR
FPPLIT
FPPMR
FPPMRF
FPPMRL
FPPSF1
FPPSF2
FPPSF3
FPPSF4
FPPSFS
FPPSwT

poes7
auazer
22363
5263
n2626
#4325
poa6E
nagoy
5023
"l
azeLe
n224¢
18154
pe524
2A53n
25762
an363
252714
©®1477
21465
21515
a2a32
ev417
hRags
22362
8531
nassy
22373
p2267
w241
20265
Ba36¢
avdde
2304
03321
1Peee
23354
23212
@514
anses
paaLs
20462
p@azsa
28043
p320¢
@1431
gaeaz
n1473
veein
duerl
eee12
1K
pee14
o0n7s



FPPS4
FPPS2
FPPS3
FPPS4
FPPSS5
FPPWD2
FPP24D
FPSKIP
FRSNL
FPSTO
FPSUB
FPT
FPTHP
FPTMP2
FREE
FUDGES
F177
F2p@
F7408
F7620
GETAOR
GETCHR
GETCHT
GETCN
GETC2
GETEXP
GETFPN
GETLPT
GETNAM
GETUNT
GLIST
GNC
GOTOP
HLIST
HOOK IN
IFNEGX
IFNZRX
IFPOSX
IFREFX
IFZROX
ILIST
INDEX
INDRCT
INFP
INITAL
ISANAL
ISDOLR
ISpOT
ISLPa8
ISPLUS
156
JLIST

4
JSTONE

KLIST

21534
21637
p155¢2
R1647
n1655
ouez?
Qeezeé
@p262
pe222
peeze
en416
au177
22365
n237¢
111414
11277
pY21e
an21s
ageun
aRedL
01737
n3711
25622
5400
03714
21403
R247¢
{1dpe
P36
p2ei4
18376
a3670
P2636
106377
23447
#5656
p56a4r
P5663
ps67@
25647
12465
ape4s
peeayz
p2e77
11220
11433
@1e2d
72513
1144y
neese
¥d411
16451

21343

1256¢



LASTOP
LETTER
LINE
LINEND
LINSIZ
LISTSw
LISTX
LITADR
LITBAS
LITLUP
LITGRX
LITPTR
LITRGY
LITRG2
LITRL
LLIST
LLPT
LOCTR1
LOCTR2
LOGK
LOOKUP
LOGP6R
LPT
LPT2
LP@8
LSIZE
LSTCFX
LSTON
LSTONX
LTEMP
LTMSG
LUNAME
LUPBKT
MAKLNK
MAXLIN
MLIST
MORFPL
MOVELP
MOQV2HWD
MSGDUN
MULOQP
MULTi@
MXDTYP
Miapa
NAME1L
NAME?2
NAMEJ
NBITS
NCHARS
NCNT
NCTMP
NDONE
NEGLP
NEJECT

24055
73655
pé2oL
2Qe6r
Ppe23d
peesl
11131
83116
n3164
25126
21114
73166
aea3e
?ee31
o1
10625
11422
pan26
db027
A3406
p3dea
wS6u4
11445
11446
n4317
64242
25062
0262
25061
PR066
0761
a1202
P4673
81626
pones
10637
23333
a2147
21314
Ba36¢
pa2716
a23a2
22554
20735
anas2
o253
paesa
geo1d
pop2n
73654
nén22
a3644
AB37¢
04236



NEWBLK 24477
NEWFPL @3256
NEWLBL 21234
NEWLIT 83131
NEWONE @14Q¢
NEWSYM 81331
NEXT ganle
NEXTST ve6ni
NFILES 25352
NLETR Q3666
NLIST 10647
NOADD @2744
NOASM Gie2¢
NOBLNK @454
NOCRLF 04254
NODGT @3545
NONAME 23651
NOREAD 20674
NORMLP Q06315
NOSYM Q2447
NOTAB B4215
NOTEG 80626
NOTFIL @534
NOTFPD 22357
NOTIND @1716
NOTIT @3e74
NOTNUM 02475
NOTPO Q3045
NOTREF @57a¢9
NOTSAM Q93443
NOUNIT 020830
NPTR 23633
NSWTCH 23552
NUM 23553
NUMBER 23475
NUMLUP B350}
NUM1 23554
NUM2 23555
NWUSED 983165
NXTBKT 24753
DADD 20400
OCAT peeas
QCTALX 85767
QCTNUM 23533
QCTOUT eied2
ODDCHR 2@730
ODDEVN pa76¢
OKEXP @2444
OLDFP 23353
OLDNS  Q@rod4
OLIST je64d
OLOOP 1856
ONE A2R258

MEwa

OPCJMP B1352



OPCLuUR
OPCTBL
OPE
OPr
QPL
oPO
OPRAMD
OPRER
OPRE&RS
ORGERR
ORGX
0R1
OTENP
QUTFPL
QUTSAT
QUTTXT
QUTARY
QUT 1«0
QUT2w0
QUT YD
OVEKS
QWTEMP
04
PAGEJ
PAGEN
PAGEND
PAGEX
PAGE®
PAGSIZ
PAKLUP
PALL
PANORM
PARL
PASSNO
PC
PCHR
PDP"R
POPUP
PDREMR
PER2
PFPLAC
PFPLCE
PLIST
PNE L
POPD
PRINTC
PRINT?2
PRMSG
PRNTLN
PRNTST
PRNT2
PRSw
PSELDO
PSUOQO

VAA4d
21353
24113
w122
re121
ea12¢
721585
na6ew
A4ud4
25@2w
pon1z
Gpadl
Aavees
23363
vaRed
#5617
n44uy
n1423
#1421
n1ay7
Gle2s
74557
©4472
#815¢
pa112
83162
31474
B1633
naeg7
23626
nas77
aQs74
A48576
agese
g4244
24245
ponRs
nagga
aleue
52221
©was73
easz7
106606
0575
20357
P42a¢
95714
%4352
a2npv
24522
#5726
p2324
21555
7az2as



PUNDEF
PUTVaL
PaLBUF
PoLIT
P1

P2

P3
QLIST
RADIX
ROBLOK
RDDIAL
ROLGQP
RDSYS
RETFPL
RETLIT
RETSYS
RLIST
SAMBLK
SAMFLD
SAMPAG
SBLOCK
SCSWT
SEMICL
SETTAB
SETTYP
SEXP
SFUDGE
SHIFT
SIGNX
SIZPAG
SLIST
SOURCB
SUURCE
SRCUNT
START
STarz2e
STPRNT
SWTOUT
SYMBOL
SYMTYP
SYML
sSYM2
SYM3
SYSBLK
TABCNT
TEN
TEXTX
THSPAG
TLIST
THP
TRYBLK
TRYEQU

eI YT
TW il

TSTLST

72437
7136k
@a7anw
pelly
B44147
75713
25714
10674
rAR6S
eQR67 7
1130¢
na643
11273
n3242
23125
4131
12675
©al14a
A5¢ 36
p52953
pa1as
pag64s
A376i
g4212
paz32
2232b
22126
73556
Qan66
dupes
1087 4¢e
Ada16
azeo¢
Q06686
pa622
neLe7
@467
en113
pR424
2243¢
Q4746
P47 4
24737
04143
04241
n23214
as6ae
pi627
11236
Bn114
134y
B1246
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TTY
TYPE3
ULIST
UNDEF
UNIT
UNNORM
USES
USEBLK
USETBL
VERS
VLIST
WOPTR
WICTH
WLIST
WORD1
WoORO2
WRBLOK
WRD
XBAD
XDOPR
XFOPR
XFPTBL
XIMCR
XITEHMP
XOPRNG
XPAGE
Xige
X11
Xi2
X13
X14
X185
YLIST
ZLIST
ZRONOX

24311
P33I55
11126
na6aa
85243
@213¢€
peala4
04127
2634w
20223
11127
a@762
04243
1113¢
$ep4l
eeedz
24456
#4556
Qea7s
92134
22063
a2@e67
20059
21671
2015%
23163
aaele
geall
gael12
aea1d
poela
eeels
11137
11140
24016
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Active parameter table format, C-7 IFNEG pseudo-op, 10

Arithmetic operators, 4 IFNZRO pseudo-op, 10
Assembler, IFPOS pseudo-op, 10
exiting, 13 IFREF pseudo-op, 11
loading, 13 IFZERO pseudo-op, 10
starting, 13 Illegal expression symbols, 2
using, 13 Index expression, 5
Assembly of FPPASM, 20 Index register format, 6

Index register modifiers, C-4
Indirect address linkage, 8
BASE pseudo-op, 9, 12 Integer expressions, 3
Internal description, FPP
Assembler, 16

CHAIN pseudo-op, 9 IOT microinstructions, C-3
Character set summary, C-1

Codes, 4

Coding line length, 1 Left parenthesis usage, 6,7
Comma use in statements, 2 Links, 8

Comments, 4 LISTOF pseudo-op, 10
Conditional jumps, 5 LISTON pseudo-op, 10
CTRL/D, 13 Literals, 6, 7

CTRL/L, 13 LITORG pseudo-op, 7, 10

Logical operators, 4

Data reference instructions, C-4

Data specification, 8 Major subroutines, 17
DECIMAL, radix pseudo-op, 3, 9 Memory reference, 4, 5, 12
Description, internal, of FPP FPP-8, 5
Assembler, 16 PDP-8, 5

Double precision expressions, 3 Multiple spaces or tabs, 2
EJECT pseudo-op, 10 Number of symbols, maximum, B-1
END pseudo-op, 9
Equate' ( = ) pseudo-op, 8, 16
Error messages, 13, A-1 OCTAL, radix pseudo-op, 3, 9
Example FPP instructions, 14 Op-code handlers, 17
Exiting from the Assembler, 13 Operates, C-5
Expressions, 2 Operators

integer, 3 arithmetic, 4

symbols, 2 FPP, 6

logical, 4
' summary, C-2
Floating point ORG pseudo-op, 10, 12
expressions, 3 overflow, symbol table, B-1
operands, 12
pseudo-ops, C-6

Flow chart, D-1 through D-4 PAGE pseudo-op, 9
Format parenthesis use, .6, 7
active parameter table, C-7 PDP AC after read status IOT's
index register, 6 FPIST or FPRST, C-7
memory reference, 5 PDP-8 memory reference, 5
source program, 1 Period ( . ) in expressions, 2
FPPASM, Assembly of, 20 Pointer moves, C-6
Function of PDP-AC bits with Program labels, 16
FPCOM IOT, C-6 Pseudo-operations, 8

. mma -3
Hardware requirements, 1 summary, €



Radix pseudo-ops (OCTAL and
DECIMAL), 3, 9

Referencing memory, 12

Semicolon as terminator, 1
Source program format, 1
Space usage in statement, 2

Square bracket usage, 6, 7
Statement syntax, 1
Subroutines, major, 17, 18

Switches and variables, 19,
Symbols, C-4
Symbol table overfilow, B-1

20

Tab usage in statement,
Tags, 2

Terminator,
TEXT pseudo-op, 9
Truncation, 1, 3

Using the Assembler, 13

Variables and switches,

2

19,

semicolon used as,

20
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HOW TO BT IN SOFTWARE INFORMATION

Announcements for new and revised software, as well as programming notes,
software problems, and documentation corrections are published by Software
Information Service in the following newsletters.

Digital Software News for the PDP-8 & PDP-I12
Digital Software News for the PDP-1|
Digital Software News for the PDP-9/15 Family

These newsletters contain information applicable to software available from
Digital's Program Library, Articles in Digital Software News update the
cumulative Software Performance Summary which is contained in each basic
kit of system software for new computers. To assure that the monthly Digital
Software News is sent to the appropriate software contact at your installation,
please check with the Software Specialist or Sales Engineer at your nearest
Digitai office.

Questions or problems concerning Digital's Software should be reported to
the Software Specialist. In cases where no Software Specialist is available,
please send a Software Performance Report form with details of the problem to:

Software Information Service
Digital Equipment Corporation
46 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754

These forms which are provided in the software kit should be fully filled out
and accompanied by teletype output as well as listings or tapes of the user
program to facilitate a complete investigation. An answer will be sent to the
individual and appropriate topics of general interest will be printed in the
newsletter.

Orders for new and revised software and manuals, additional Software Per-
formance Report forms, and software price lists should be directed to the
nearest Digital Field office or representative. U.S.A. customers may order
directly from the Prooram Library in Maynard. When ordering, include the
code number and a brief description of the software requested.

Digital Equipment Computer Users Society (DECUS) maintains a user library
and publishes a catalog of programs as well as the DECUSCOPE magazine
for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754
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FPP Assemblers
READER'S COMMENTS User's Manual
DEC-12-AQZA-D

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness
of its publications. To do this effectively we need user feedback -~ your critical evaluation of
this manual.

Please comment on this manual's completeness, accuracy. organization, usability and read-
ability.

Did you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?
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Name: Organization:
Street: Department:

City: State: Zip or Country
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