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'INTRODUCTION

The digital cassette supplied with this manual contains the following files.

Name  Type Lem Contents

- FORTH1@ L 18K Kernal only (2112 free)
Fi@biz L 12K Kern + Util + Debug (1012 free)
F1BKi1& L. 16K Kernal only (7034 free)
SCRADB4G T 768 Fix FILL .

Fiol.1& L 168K Kern + Util + Debug + Asm + LCD Ed (2377 free)

Flavie L 186K Kern + Util + Debug + Asm + Video Ed (2313 free)
SCRegQ1a T 1824 Utilities
SCROQR 11 T 788 Utilitles

. SCReoaz T 768 Debug
SCRAGOS 1 T 1@az24 Debug
SCRO@O22 T 1@e4 Debug
SCROGA32 T 1@24 Assembler
SCROAG3L T i@24 Assembler
SCROGASE T 1@24 Assembler
SCRODAZ3 T S12 Assembler -

SCROBA41 T %i& Printer Driver
SCRE2OSG T 768 LCD Editor
SCRGAAS: T 768 LCD Editor
SCRa@S2 T 768 LCD Editor
SCRE@ASS T $@24 LCD Editor
SCRBAGS4 T 512 LCD Editor
SCRRQQED T 512 Video Editor
SCRAQAEL T 1224 Video, Editor
SCRe@De2 T @24 Video Editor
SCROGDES T 1024 Video Editor
SCRa@A&64 T 512 Video Editor
SCROBA7Q T 768 Disassembler
SCRa@a71 T 512 Disassembler

. BCRooa7z T 1288 Disassembler
SCROGATS T 2356 Disassembler
SCROMABA T 768 Size Change

Figure 1
List of files, their size, type,
contents and free dictionary space.

These ﬁ]es contain five copies of FORTH, each with different precomplied extensions. FORTHI0, and

F10D12 will run in a standard HP-75C without the plug-in RAM. Versions F10K16, F10L16 and F10V16

require the additional 8K of RAM provided by the plug-in module. The contents of each of these versions of
-FORTH is llsted in f1gure 1 together with the amount of dictionary space remalmng

A typical loading sequence will proceed like this. The d1g1tal cassette drivé is attached to the computer with
the HP-IL cables. It has been assigned ‘a name using the ASSIGNIO procedure. We will assume the name
given to the cassette drive is “CA". If you have the video or printer, they should be the DISPLAY IS and
PRINTER IS devices respecuvely To load FORTH you will type

- COPY ‘F10D12:CA’ TO ‘FORTH’

> (now type) FORTH
HP75 FORTH 1.0 '
OK



Your FORTH is now ready to use. To see the list of available words type VLIST. You may feturn to the
75C operating system by typing BYE. FORTH does not convert lower case to upper case. Therefore, if you
define a word using lower case, you must type it in lower case to execute it; The same with upper case.

FORTH is contained in a language extension file (LEX flle) Thus it is a self-contained unit including
dictionary, stack and block buffers i :

1/0 Space
. More .
. ROM Qperating
EQ0D . ' System .
(56K )Y} Plug-in Other. Files
RAM Block . e
; Buffers . - F
Stack R
5 T,
Std chtionary H
RAM
; : Other Flles
8000 _ ' System RAM
(32K) Operating
ROM System -
c|’ f & BASIC :
0000 Interpreter
Figure 2

Relative location of FORTH in 75C memory

Although FI0A is copied into RAM as a I2K file, the 12K includes the entire memory.sp'ac'c taken up by
FORTH: dictionary, unused dictionary space, stack, user area and buffers. For comparison purposes, the
“size” of FORTHIQ is 6825 bytes — consistent with other Fig FORTH implementations.

All RAM programs in the HP-75C must be relocatable. That is, they must be able to run. irrespecﬁve of
their actual memory location. This requirement is imposed by the operating system which moves files freely
whenever new files are created or old files deleted. Hence, FORTH addréss references are relative. They _

-assume that FORTH is located at memory position zero. When you type * LIT | you will see the address 133

returned. The PFA of LIT is located 133 bytes from the start of FORTH. If you are interested in the
absolute address, type * LIT KN + U. and you will be seeing an address above 34500. This is the actual
location in 75C RAM and will vary depending on other files being resident. '

LOADING EXISTING SCREENS

Most of the screens on the digital cassette are a}re'édy compiled in one of tote versions ofli' ﬁfnthe _

event you want. to load words that are not precompiled or you want to change the order of # Yyou
may load from the existing screens.. There are 26 screens; they are listed in figure the

disassembler as an example In order to load the dlsassembler you must first copy e,acia sereen
into a 73C text file. i

COPY ‘SCRO0070:CA” TO ‘SCR0O0070’°
COPY ‘SCRO007L:CA’ TO ‘SCR00071”
COPY ‘SCRO0G72Z.CA’ TO ‘SCRO00O72°

~COPY ‘SCRG0073:CA’ TO ‘SCRO0073" -



Now you go i_r.l'to'FOR_TH and commence loading.

70 LOAD
71 LOAD"

Note that screens 72 and 73 of the disassembler are not to be loaded. They are data; they must be resident in
memory for the disassembler to run, but they are not compiled. '

MISCELLANEOUS

The hardware used in programming the FORTH extensions, not the kernal, consists of the 82161 A Digital
.Cassette Drive, the 82163 Video Interface and a printer consisting of the 82165 HP-IL/ GPI0.interface and
an O-kidata 83A. The printer could just as well have been an 82905B Impact Printer.

The permstence of the LCD) viewing wmdow on the 75C can be controlled by setting the operatmg system
variable DELAY, :

The kernal derives from the FORTH Interest Group Fig-FORTH, adapted for HP-85 and then further
adapted for HP-75C. ‘A significant departure is in the implementation of vocabularies. FORTH Interest
Group source documents are available through the publisher of this manual. .

If your system “hangs up”, i.e., crashes, you will have to reset by pressing shift control CLR, This causes
memory loss; hence, you must reload FORTH. A problem that may occasionally be encountered is being
locked in a loop, either an infinite loop (BEGIN . . . AGAIN) or a (DO . . . LOOP) with erroneous indices.
This fault may be solved by pressing the ATTN key. -

A word of caution regarding FORGET. When you use FORGET, the CURRENT and CONTEXT
vocabularies must be the same and the word you are FORGETting must be in that vocabulary. For
example, you are loading the assembler (75ASM vocabulary) and half way through vou change your mind.
You type FORGET 75ASM — crash— 75ASM is in FORTH. FORGET does not unscramble your
vocabulary threads. When using multiple vocabularies, use FORGET w:th caution.

Another potentlal pitfall is defining a word without a name. For example (do not do these examples—
CRASH!!!

1234 CONSTANT (rtn).
1234 VARIABLE (rtn)
12 USER (rtn)
VOCABULARY (rtn)
;; {rtn)

In every case we have redefined null. Nuil is, however, a word in the FORTH system, which may be seen.on
page 35 of the source listing. The new definition hides the old one, but the cld one is required for the
inter]ireter to function correctly. Hence, the system is unable to function; the computer must be reset and
FORTH reloaded. Other problems usually involve storing into an improper memory location, incorrect
CMOVEs and FILLs. With normal care the 75C FORTH is robust and hlghly crash-resistant.

EDITOR

In order to create your own source screens or to modify existing sereens you must-u_ée an editor, There are
three editors available. Since FORTH source screens are contained in 75C text files, they can be edited using
the resident 75C text editor, Instructions are found in the 75C Owners Manual. When using this method you
must observe the restriction of 16 lines and 64 characters per line. The actual line numbers are irrelevant.

W_h'e‘n greating YOUr own screens you must first open a text file uSin-g the 75C operating system. For example,



you want to write a program by editing it into screen 101. Return to the 75C operating system and type

EDIT ‘SCRO0I01, TEXT

The purpose of the 10..... is to give the file a line. Without a line with text it is an empty file and may be
automatically purged. With this file in existence return to FORTH and type

0t EDIT

You are now in edit mode. The video screen or diéplay will clear. The dots and the cursor will appear. You
can now begin entering your program, typing over the dots. The details of editing are covered below.

Assume that your source has been typed in and edited to your satisfaction. You want to save the screen on
cassette or magnetic card. To save it type ESC (control BACK). This will copy the FORTH block buffer
containing vour screen back to the operating system text file having the name which corresponds to your
screen number. If you want to leave the editor without copying the screen back to the text file, then type .
shift control TAB (hold down the shift and control keys, ‘then press TAB). '

To copy the screen to cassette or card you must leave FORTH and returr_ling to the operating system by
typing BYE, then type

COPY "SCROD101" TO “SCRO0101:CA”

to copy it to cassette or

COPY ‘SCRO0I0I TO CARD

to copy it to magr.let.ic card. Any screen will fit on a single magnetic card.

A full cursor-controlled screen-type editor is provided in two versions. One is customized for use with the
built-in LCD. The other is adaptéd to use the features of the 16 line 32 character HP-IL video. You will be
using one editor or the other. The LCD editor is contained in F10L16; the video editor-in F10V 16. The
commands are identical; the oi_dy differences being those 'imposed' by the rgspeg_t_i\ie d_isplaji technologies.

The easwst way to become familiar with the FORTH editor is to try it. Copy screen 11 to a text file from
cassette,

COPY ‘SCROG011:CA’ TO ‘SCRO001I

Return to FORTH and type
11 EDIT o

If you are using FI0L16 you will see line 0 of screen 11 in the LCD. If you are using F10V16 and the video
display you will see the top 16 lines of screen 1 displayed. For available functions look at the listing in'this
manual of screen 53 for the 1.CD editor or of sereen. 63 for the ’Vldeo edltor Try all the functions; their
names indicate what they do. : :

To switch between the upper and lower 16 lines on the video type, control up-arrow or control down-arrow.
To leave the editor without saving the screen, type shift control TAB. To leave and save it type ESC (control
BACK). Even if you do not save it, it will stilf be there when you return if you do not leave FORTH or copy
in a screen over it by editing another screen which uses the same buffer.

D‘EB’UGGER'-

DEBUG is a useful tool for creatmg and analyzmg programs in FORTH, DEBUG is adapted from Asprey,
T. “A FORTH Execution Simulator for Debugging” Proceeding 1980 FORML Conference, Asilomar,
pp 181-i187. The debug routine provides all of the functions associated with a decompiler. It also prints on -



the LCD or video the IP (instfuction pointer), two return stack levels and the contents of the parameter
stack as well as the name of the words being executed. This routine is called a high level trace because it only
lists the high level words in definitions, not the subwords, It may be used with any colon defined word.

By making the printer the DISPLAY IS device, the debug output may be printed. Figure 3 is such a listing
from an actual debug session, finding an error in P DF1X .

Ip RTN PARM WORD

2CCF 1243 Q@ Q@zad : )DEL(

2CD1 @FSF 1@49 Q0Z0 3FF

2CDS 24358 Q@AFSF Q3FF Q0az@d OVER

2CD7 QFSF 1@49 @azd @3FF agza («

2CDh9 @FSF 10439 Q4@ J3FF QR2d -

2CDBR @FSF 10473 B3PpF @dce CURSOR

2CDD 2FSF 149 Q1CO @3EF D@2 >

2CDF QFSF 149 02Q1 ©@2@ IF OR WHILE

2CE3 2438 OFS5F Q@2¢ BUF

ZCES @FSF 1049 37FB 0222 CURSOR

2CE7 QFSF 1@49 01Ca 37FE Q@20 +

ZCE9 @FSF 1043 33BF 0@2@ R

2CEB 2438 @FSF @@z@ R

2CED 2438 @FTF 39BE @@z@ 2DUP -

2CEF 2438 @FSF 39BB 2020 39BB Qo=@ +

ZCF1 2438 @FSF 33DE 39ER 2020 SWAP

2CF3 2438 @QFS5F 39BB 39DB Q@20 3FF

2CF7 39BB 2438 @3FF 39BB 35DF @R2¢ CURSOR
2CF9 2438 OFS5F @iC@ @3FF 39BB 39DE @@2@ BUF. DS
2CFEB 2438 @QF5F ZABZ Q1CG @A3FF 39BE 33DB @020 +

Figure 3 ’
“Example of the use of DEBUG

SIZE CHANGE

Screen 80 contains the program used to increase the size of FORTH to 16K. This was done to allow room for
the assembler and screen editor. This program can be used to make FORTH larger yet, if desired. Witha 16K
FORTH there are still 5900 bytes of available RAM. It cannot be used to make FORTH smaller. Do not give
SIZE+ a negative or excessively large argument.

HP-75C MACHINE

To make effective use of the FORTH assembler and disassembler, information about the internals of the HP-
75C is helpful. The HP-75C uses an eight bit CMOS central processing unit (cpu) which executes an
instruction set identical to that of the HP Series 80 computers. The cpu, from the programmers view, consists
of a single 64 byte register, two six bit pointers for addressing that register and a set of flags for testing for sign,
overflow, etc. The internal makeup is illustrated in figure 4. The 64 byte register is broken up into either groups
of two or groups of eight bytes. The lower 32 are'.grouped in two’s, the upper 32 in eight’s.

Each register byte has a name. Its name corresponds to its address in octal preceded by an R. Thus, the
registers are called RO0, ROIL . . . R06, R0O7, R10 . . . R76, R77, the octal digits for the decimal numbers 0
-through 64. Even when everything else is done in hex, the registers retain their octal designations. Registers
R00 through R37 are broken into groups of two and used for addressing and for eight and sixteen bit
arithmetic. The first few of them are, however, dedicated to specific functions. Registers R04/05 are the
program counter, R0O6/07 the machine stack pointer, R02/03 the index register. The registers used by
FORTH are listed on page 1 of the source listing. The remaining registers, R40 through R77, are brokeninto
groups of eight and used for floating point arithmetic, string manipulation, etc. Any register or group of
registers can be used as an accumulator and any of the two byte groups as a stack pointer. -



A, D, REGISTER BANK

3 w IRa

3E TE R76

50 m IRES

i 7C P

38 78 [RY3

an 74 [R7Z

39 79 Txno

35 78 7

31 77 [ReT

/76 R66

35 75 [R65

34 74 [REW 8 Byte

33 73 53 Section :

3z 12 [ReZ -OTHER, REGISTERS
31 1t [EETC l

30 70 _J;?% L.} EXTENDED
2F 6F TR ) ’ REGISTER
2 6E [E56 '

20 0 [R5 I T Y )

2¢ 6C (RS

28 6B [EE5 Lo ore

2A  GA RS2

29 69 JEAI _ FLAGS

28 68

27 67 "‘::'E?'-—_ — ] scp/sBin

26 66 IRIS :

25 65 L

24 64 FREE T

23 63 [RA3 [] carry

22 62 fREZ
21 &1 [®a1

20 60 .
iF  5F ' : FORTH [] oveERFLOW
1E - 5E. K] st Reloc Const
1 5D T FORTH User
£ 5C 34 Area Reloc
18 58 fRAT ] ForTH {3 LEasT
1A S5A | R3S Param SP SIGHIF ICANT
lg 52 K31 BIT
1 5 R30
17 57 [Eer ¢ [] wost -
16 56 |Rgg SIGNIF ICANT
15 55 2 . 2 Byte BIT
14 - 54 2 Section
13 53 23 ] zrro
12 52 R&2
11 51 R2T .
10 50 [R20
oF ur TXIr [ LeEFT
OE 4 B NIBBLE
o0 4n R 15 FORTH LERC
aC  4¢ R1G Temp
0B 4B T3 . [ e3guT
GA  4p R12 NIBBLE
09 49 ] FORTH ) ZERC
08 48 10 Inst Ptr
o7 4y a7 System
06 46 [ROS 5P
05 55 5 System
o4 4y (ak Prog Ctr
03 43 U3 Tndex
D2 42 [iF Register
a1 Gy FORTH
00 4p ROD_ Return 3P
Figure 4

CPU Registers and Flags

The instruction set for the 75C uses all but two of the 256 possible single byte instructions. The first 128
opcodes are devoted to loading the two six bit registers that address the large 64 byte register. These are calied
ARP and DRP for address register pointer and data register pointer. The first 64 opcodes load ARP, the
second load DRP, In hex, opcodes 0 through 3F load ARP, 40 through 7Flead DRP. Thus, opcode 1 E causes
ARP to point to register R36. Opcode 1 and 41 are exceptions. They respectively cause ARP or DRP to be
loaded with the least significant six bits of R00. The side effect of this is that R01 can only be addressed with a
multibyte instruction,

The complete 75C machine code instruction set is presented graphically is figures 5a and 5b.
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(2) shows the bit level coding of 75C instructions.
(b) assists in converting from hex opcodes to mnemonics.

7. 8. 5 g 3 2 1 ¢
0 DR/ ¢>000001 - load with-literal
AR:. . =000001. icad with RGO
1 a o a I 16g/ |[right/ o
k ) . exs left )
1 0 0 0 1 -0 decr/ m/b
incr
1 0 0 0 1 3 9s cmp/] n/b
108 -enmp -
1 0 o 1 0 1 clear/ m/b
’ test
1 0 Q 1 0 1 xor/ m/b
. or -
1 0 g 1 1 000, BIN
001 BED
070 54D
011 DGE
100 - ICE
101 GLE
110 RTK
111 PAD
-1 Q0 1 000 reg imm store/ m/b
00% reg dir load
G100 it imm
011 reg ing
100 1it dir
101 inx dir
110 1it ind
111 inx ing
1 il Q Q0 reg imm’ Q0 cmp osb
Q1 lit imm 01 add
16 14t dir 10_sub
11 reg dir 11 and - -1
1 10 0 00 inx 11 JSB 0
01 1lit o
1 7 1 c ina/ jpush/ |-adr/ n/b
. dir fpop- +adr
1 1 1 1 "~ Toon JNOATHP
GOt JEV /0D
010 JPS /NG )
011 JLR/JNE
100 JEZAJEN Y AT = A0
1071 JEX/JHC
110 JLNAJLZ
111 JRN/JRZ
a 1 2 3 y s 6 7 8 9 s 8 c 5 E F
B, 00 |4,01% (4,02 |8,03 [&,04 [a,05 |5, 06 [5,07 [a, 10 fa, 11 [a,12 (4,13 (A, 14 (4,15 [a, 16 ja, 17
#,20 A, 21 [a,22 |a,23 la,24 [A,25 8,26 1a,27 [A,30 (A, 31 |A, 32 i,33 YA,3% (K, 35 [A,36 [A,37
a,60 o, 01 [a,u2 la,u3 fa,ua (a,65 a6 [a,u7 [a,50 8,51 |a,52 (2,53 fa,54 (8,55 (4,56 (4,57
A, 60 14,61 |4, 62 [a,63 J&, 64 [a,05 [A,66 {&,67 |A;707 A 7t [A,72 (8,73 f&, 7% |a,75 |8,76 (8,77
D,00 .|p,01%|p,02 |D,03 |D,04 {D,05.{D;06 D, 07 |p,10 |b;t1 {D,12 [p, 13 |o,15 {D, 15 [, 16 [D, 17
b, 20 |p,21 .|p;22 .|p,23 |D,24 [D,25 [p,26 Ip,27lo,30 [D,31 Ip,32 |b,33 {o,34[p,35 [p,36 |D,37
D,40 (D, o, a2 D,43 D, 44 |0, 45 1Dy ub b,u7 1D,50 |D,5] D,‘.’)E D,b3 |b,54 |D,55 D‘|56 D, 57
D,60 {D,61 (D,62 (D,63 |D,64 |D,65 b,66 b7 In,70 [D,71 §D,72 fv,73 fo,v4 B, s lb,76 |D, 77
ELB [ELM = [ERB  [ERM |JLLB . [LLM [LEB (LE¥ |JICB |IcM |pcB  |pcm . fTce [rom [NoB jHCH
Ts2 [TsM  [cLB  |cuM  foRkE  [oRM  [xRB |XRM |BIN |BCD isap |pcE  jiceE  lcLg  jRTN . |PaD
LDB . {LD4  [STB [STM" [LDBD |LDMD {STBD {STMD [LDB= |LDeM= [STB= jSTM= [LDE1 |LDMI 1STBI jSTMT
e B
LDED= |LDMU= {STBD= |STMD= |l DGDX |LIMDX [STEDX|STHDX|LDBI= {LOWI={STBL= [STMI= JLDSIX [LDMIX |sTBIX|sSTMIX
cun  (cuv Japs  |apm  Isep  [seM  {asex [amd  [cms- [cwm- |aos- |Jamm= |sBe= |sEM= lJsBe lamms
lcmBD=|CMMD= |ADBD= |ADMD=|SBBD=|SBMD=|///// |ANMD= [CMBY -[cMMD [AD8D (aDMD |sBED [saMp. |sr///|awD
PORBD+ [POMD+ |POBD= [Pan D= |PUB D+ |PUMD+ [PUBD= [Pud-[roB T+ fPom T4 [poBI- lpon - [Pusty [punie [PuBT-|PUdT-
Jue- fowo- c|dep |Jev Jung [des |owzs jezr foEN |sEz  [awc  Jocy  faez  [siw WRz  [oaw
4,01 and D,01 léad AR and DR from RGO ‘ ' '
.. Figure 5
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Machine code for the 75C is written with a “reverse Polish™ style. For example, a sequence to load from R10
into R30 points DRP at R30, ARP at R10, then executes the load operation. A complete description of the
intricacies of the 75C instruction set are bﬂyond the scope of this manual. For further information contact the
publisher of this manual.

The 75C cpu has the ability to directly address 64K bytes of external memory. This (_:apacity is augmented by
bank switching 3K blocks into locations 6000-7FFF. Two such blocks are inside the standard 75C computer.

~Additional blocks can be plugged into the ports located on the front edge of the computer. The blocks are

switched into the 6000-7{ff address space by addressing certain bytes in the I/ O space. The memory scheme,
including the I/O space, of the 75C is shown in figure 6.

FFFF ¢
. I1/0 Space .
FFQQ
FEFF '
System
ROM
E 00
DFFF
Plug-in
RAM
Cono
BFFF
Built-in
RAM
8000
TFFF .
SYSROM MELHOM Plug~-1in
. ‘Modules
- 6000
SFFF :
System
ROM
4ppo :
3FFF
System
ROM
2000
iFFF IR L
" Systen
ROM.

0Goao

Figure 6
75C memory layout

The top 256 bytes, from FF00 to FFFF are dedicated to I; O. There is no “real” memory at these locations and
fetching and storing to these addresses must be done with extreme care. They control, besides ROM
switching, LCD display, HP-IL interface, etc. The 75C resident software occupies all of the ROM including
two 8K blocks at 6000 and 1354 bytes of RAM from 8000 through 8549 hex. This RAM contains the RO6stack
(384 bytes), the character mput buffcr shared with FORTH (96 bytes) and systcm variables. Tt is collectively
referred to as the “global area.’

User programs all reside in files, each of which has an entry in the directory. The directory starts at 854A and
occupies as much space as is required. When more space is needed, as when a new file is added, all the files are
shifted upwards and the new entry is added to the directory. Directory entries can be listed from FORTH by
typing DIR. command. Files name devfile, iofile and calcprog are used by the operating system.

FORTH ASSEMBLER

The assembler that is precompiled in versions F10L16 and F10V 16 is not the whole assembler. If you examine
screens 31 and 32 you will see that many of the opcodes are “commented-out™; that is, bracketed with
parenthesis so they will not compile. This is to save space, Also, some instructions are used so rarely that they
hardly justify the memory space. Another point to note: many condition flags are ignored. These may be easily
added if needed.

The FORTH 75C assembier can be run, with some modification, on any FORTH system on any computer.
Basically, the assembler insets one byte after another of machine code operator or operand into the dictionary



or other designated RAM area. It handles the following control structures: IF . .. THEN; IF ., . ELSE ...
THEN; BEGIN . .. UNTIL; BEGIN . .. AGAIN; and BEGIN ... WHILE . .. REPEAT. IF, UNTIL and
WHILE are conditional and must be preceded by 0= POS or CS, which stand for zero, positive and carry set.
Each of these may be turned into its complement by NOT. Thus, POS NOT IF will cause the clause following
IF to be executed on negative. '

The assembler uses reverse Polish notation. All arguments must be on the stack before the opcode can be
processed. The six multibyte literal mode instructions (LDM= STM= CMM= ADM=SBM= ANM=) require a

varying number of bytes of operand depending on the value of DRP. The opcode will load, store, etc., the

registers from DRP to the next logical boundary with the bytes following the opcode. Thus, during assembly,
‘when the opcode is processed, the correct number of bytes must be on the stack, one byte per stack level. For
example,

CODETID,S5076543210LDM=RTNC;

will generate machine code 68 A9 00 01 02 03 04 05 06 07 9E and, when executed, registers R50/ R57 will be
loaded with bytes 0 through 9. The rule of one byte per stack-level also applies to the other multibyte
instructions. Thus, when constants are used to name addresses the sixteen bit address must be split into two
stack levels. The word 12 performs this function. For example

CODE T2 SPARO 1>2 JSB= RTN C;

will generate machine code C9 84 82 9E where the value of the constant SPARO 15 8284, an address where you
will find, simply, a RTN instruction.

Although the assembler is designed for the programmer working in hex, it may easily be rewritten for octal.
When working with hex, the registers must rétain their octal names. In order to integrate the octal registers
with the hex, register desighations are in the form of A nn or D,nn where nn is the octal register designation.
Note that there is no space between the comma and the digits. This technique takes advantage of the fact that
the word headers include both a length Byte and a flag marking the end of the word. After A, and D, are
compiled, their name length is changed from two to four. When the search routine attempts to match a
register; e.g. D,55 with a name in the dictionary, it encounters ID, and finds that the lengths are both four bytes,
and then compares D and then comma. It stops because it detects the end of name flag, returning with a
successful match. A, or D, is then executed, fetching the 55, converting it to the appropriate hex machine code
(6D) and inserting it into the dictionary. If this assembler is used on another FORTH, another scheme may be
necessary. Examples of FORTH 75C assembler programs are found in the source screens in this manual.

FORTH DISASSEMBLER

There are many parallels between the assembler and disassembler. Among others, it generates reverse Polish
" code. Disassembly is commenced by placing an address on the stack and executing the word DISASM. Then,
with each depression of a key on the keyboard, a line of code is displayed. It assumes that everything is
- machine code. It cannot distinguish ASCII text. This is a simple tool. With intelligent use it will greatly
simplify the task of decyphering code. Figure 7 is an example.

HP75 FORTH 1.@
OK HEX
OK 1@De DISASM

18D@ D, 14 A, 1@ POMD+
1@D3 A, 34 ADM
19DS D,2@ R, t4 POMD+
1@D8 A, 34 ADM
19DA A,20 ©0 0@ JSBX
1QDE  F@ JMP

Figure 7
Example of FORTH disassembler output
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1
2
H Binary Program Shaell
3% . . ;?I . eBin MYBPGM#  EQU. 200
veze 71 00 26 RAM 200, FORTH ; . ) @e1n 71 p@ o BYT 141,0 ¢ LEXID=113 decimal
0003 00 30 @0 ) _e0iC 26 @0 DEF RUNTIM -
0305 2A 0@ 36 o QOLE .30 00 DEF ASCIIS
009 o0 3D o8 ; . o ve=e zh-ed . DEF ' PARSE
G00C 0@ 80 IC : eoRZ 36 00 DEF ERMSG
200F 10 00 20. : 0024 3D. 00 o DEF INIT
o012 3E 00 ¢ ) @026 00 02  RUNTIM  BYT 0,0
015 B2 90 28 o - o2z 9c 1@ DEF FORTH.
0015 00 30 ; ~ .| eo2n 00 @@  PARSE BYT 0,0
@01R TWO £ou 2. o2eC 3t ee DEF FORTH#
o0in FOUR cou 4 BOZE FF FE. BYT 377,377
oy o tou s R : Q030 46 4F T2 ASCIIS - ASP "FORTH"
o010 e ‘ ooz i o v
g . . - v BYT 377
:gig . 7SFORTH s #1g-FORTH for the HP7S ’ ot ERMSG BSZ O
V1R ' Develdped by Dave Conklin gggg 22 4F 4E BYT EOOD "
ae1R 1 With lots of help from Larry Woestman . 2238 5 . RSP “NONE
281A ' and John Cassady L 2 Q@3B FE .
oe1A t 78FORTH is an adaptation of the Series BO £ig~-FORTH 2amt 17 BYT 3:7 . . -
oe1in 1 developed by Larry Woestman _and Tom Hauser. @030 9E INDT gr{‘ 027 tilex £ile attributes for HP73
BO1A ! Series 80 fig-FORTH im an adaptation of the R 003E FORTHE 85z ©
BB1A ' PDP-11 #ig-FUORTH developed by the - : QOZE 42 Bl A3 LDMD. R2, ROMPTR
1A ! FORTH :Intarest Broup (figQ) R . L 0041 a2 ,
en1A ' P.0, Box 1105 @04z 0z L6 4F # o
e1a ' San Carlos, CA 94070 ) P 5B X2,PRSLEX
@a1A !
0e1h ' REGISTER DESIGNATION = REGISTER ASSIGNMENT i ' 2046 CE 9R 2C JSB_=BFSCAN
f018 IP = R10,1% FORTH INSTRUCTION POINTER 2249 6C 26 E3 POMD RS54, -R&
@o1A S = R32,33 FORTH COMPUTATION 8TACK POINTER QB4C OA-ES PUMD RS54, +R12
201A ! RP = RO,1 FORTH RETURN-STACK POINTER BB4E IE RTN
201A W = R14,R15 FORTH TEMPORARY WO4F.- 42 @6 EF PRSLEX ~ POMD RZ,-R&
(L) 34,35 USER AREA RELOCATION CONSTANT 0252 6D A8 B4 LDB R55,=EROMTK
oa1R R36,R37 FORTH RELOCATION CONSTANT ; gggg gg gé gé tﬁ:pﬁ:génzéb
~ —~ ~17) ,
ggig ! BTHERS USED FOR SCRATCH (EXCEPT R4~7,R12-13,R16 @0aD AC £4 PUBD R14,+R6
: | oesp ez ES PUMD R2,+R&
@OSF 3E RTN
Q06D '
This listing was generated by an assembler :
that only knows octal. The four left
columns in hex have been dubbed in
manually.
/
3 ; 4
H origin and initial values for user variables R
2060 A1 BYT 241 ! BASIC COMMAND ATTRIBUTES' @ena 86 L3 BYT 206 i
eesl- - G6FORTH. BSZ O - GLOBAL LABEL : BOAI 42 52 41 ASF “BRANCH" ! FORTH BRANCH TO ADDRESS
©0E1 00 00 00 ORIGIN BSZ 4 ! COLD ‘START ENTRY POINT 2.} Q@AC 4E 43 Ca
0864 60 ; Q0RF 88 02 DEF L2 ! WHICH. FOLLOWS
@@ES 00 G¢ @0 - - BSZ 4 . @Bl E3 00 BRAN DEF BRAN+ - .
9068 2. . . @OR3 42 BO B4 BRAN+ LDBD RZ,=SVCWRD { -has a key been hit?
2063 20 FRSTAD ~ BBZ 1 + ORIGIN+G oeBE 82
‘BO6A +.DNE BYTE. 1S MISSING FROM THE CPU # TO ADJUST FOR THE. oeB7 Fa2.e7 30D BRAN1O i yes
006R ! ATTRIBUTES ON WFORTH > .| ©@BS 58 08.AS BRANOS  LDMD R20,R10 ! do_the branch
ROEA 4B BYT 113 t HPTS '] eesC 48 10 C3 ADM R10,R20
00EB 01 90 BYT 1,0 ! REV- 0.1 o] -@eBF SE RTN  °
@DED AL 1A . OR+14 ~ DEF TSK-10 1 POINTER TO LATEST WORD DEFIN sece ! .
QQEF._ 08 00 BYT 10,0 | BACKSPACE KEY if ‘@OE@ 42 BO SF BRAN1O. . LDBD R2,=KEYHIT t mee if it’s tha ATTN key
271 &8 1B OR+20 DEF XuP * POINTER TO USER AREA | 9ec3 83
Q073 36 28  OR+22  DEF XS0 | POINTER TO BEGINNING OF oocs Co 80 . - EMB R2,=ATTNKY -
075 [ . — &TACK BeCe F6 F1 JNZ : BRANOS ! nope
0075 60 1B OR+24 DEF XRO V' POINTER ' TO BEGINNING OF QeCa €E A3 87 - - ISB =DEQUE ! get rid of the keyhit
w77 [} RETURN STACK . QeCE 50 A9 &F -« o KDM: R20, *AB+2 i yep. -Restart...
2077 CE 1A DEF XTIB t POINTER TO TERMINAL INPUT VeCE 19 ) .
79 ! BUFFER - . @OCF IC C3 ADM R20, R34
Q@79 1F 0@ BYT 37,0 £ MAXIMUM NAME FIELD WIDTH _-eeD1 @8 A3 STM R20,R10
Qe7B en o2 BYT 0,0 ! WARMING MODE O=ERROR#, - ] eep39E RTN
V@70 ' - 1=DISK MESSAGE aans a7 L4 BYT 207 .
BA7D ' - 8ODS 3@ 42 52 ASP “OBRANCH! ! FORTH BRANCH 1F TOP OF
@270 83 L1 BYT 203 t LENBTH 3 | @eaba 41 4E 43
Q@7E 4C 49 D4 ASP "LIT™ 1 PUSH FOLLOWING ON. STACK @ODB €8
Qeal ¢e ba - BYT 0,0 E . : oanc A8 g DEF L3 ! STACK IS ZERQ
@083 85 02 LIT ‘DEF. LIT+ - G2DE E2 @@ ZBRAN DEF ZBRAN+
@885 5@ 98 EL LIT+ POMD R20Q, +R10 t BET LITERAL . QRER S50 1A El ZBRAN+ .. POMD R20,+R32
eeBa 1n E7 PUMD R20,-R32 ! PUSH ON STACK @RE3 F7 CE JZR BRAN+ .
oeen 9E RTN i ) QQES 48 CB 02 LA3S ADM R10,=2,0 Vv SKIP. OVER OFFSET
0R8E A7 L2 BYT 207 . SOES 00 -
OB 45 58 45 ASP MEXECUTE" t EXECUTE FORTH WORD WHOSE } ‘BOES SE R¥N
QVBF 43 55 S4 L oeEA -t .
@292 CS - BOEA 86 LS BYT 206 - . :
2093 7D 20 DEF L1 ' ADDRESS 1S ON STACK = QOEE 2B 40 4F ASP. “(LOOR) " 1 INCREMENT LOOP INDEX BY 1,
@895 97 @@ EXEC . DEF EXEC+ . P@EE 4F 5@ A9
@97 'S@ 1R EI EXEC+ POMD - R20, +R32 . . POF1. D4 00 DEF L4 + BRANCH- IF BELOW LIMIT
T ok ADM R20, R34 B @OF3 F5 @@ . XLODP BEF XLODP+
oEIC 40 12 AL LDM R14,R20 . . ' 29F5 SO 2@ AS XLOOP+  LDMD R20,RO
QUSF. 50 AT E1 POMD R20, +R14 ; eoF8 83 1CM . R20
. eepZ 1C C3 ADM R20,R34 o x| eers ES PUMD R20, +RO t RO OFF BY +2
e2A4 BB BCM. R20 . . QOFA DI CMMD . R20, RO
QOAS 44 1@ AT LDM R4,R20 | oeFB:F5 @5 IPS LSS
BBAB ! : : QBFD 40 8R DCM RO ! AIM IT BACK AGAIN
. QOFF BB - - : pCM RO
0120 FO Bl NP BRAN+
oio2 4@ CB @2 LSLS ADM RO, =2,0 ! CLEAN. OFF RETURN STACK
0125 0@
@106 F@ DD JMP L43$
2108 !
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5 6

' {+L.00P) ¢ DIGIT
@108 87 e BYT 207 a1en 8% Le BYT 205
P109 28 2B 4C ASP " (+LOQOP) " * INCREMENT LOOP INDEX BY TOP @16B 44 49 47 ASP "DIGIT" ! ASCII-DIGIT BASE => DIGIT-
QIQC 4F 4F S50 . @1E6E 49 D4
Q10F A9 0170 5E€ 01 DEF L8 ! VALUE TRUE~OR~FALSE
211@ EA 90 DEF LS ! OF BTACK, MAYBE BRANCH o172 74 o1 DIGIT DEF DIBIT+ !
@112 14 01 XPLOD DEF XPLOD+ 0174 5@ 1A BS DIGIT+ LDMD R20,X32,TWO. -
2114 S@ 1A AS XPLOD+  LDMD R20,R32 ! ADD INDEX TO TOP OF STACK @177 B2 2@
2117 @@ DB ADMD R20,RO 9179 CD 30 @@ SBM R20,=60,0 ! VALID DIGIT IS ASCII &0 -
0113 A7 STMD R20,RO @17C €9 09 20 CMM R20,=11,0 ! IF GREATER THAN 9,
@11A 1A E1 POMD R20, +R32 @17F F4 OR JING L91%
211C F4 17 ING L&62% 2181 F7 08 JZR L91S :
B11E 0@ AS LDMD R20,R0O @183 CD @7 @@ SBM R20,%7,0 ! AND THEN IF < 10 i
@120 52 BS 92 LDMD R22, X0, TWO. Q1B6 C5 @A 00 CMM R20,=12,0 C
@123 0@ 0189 F4 15 INB L92% ! ERROR N
0124 10 Ci CMM R22,R20 @18B 5@ 31 L91% TSM R20
Q126 F4 04 ING L61S @18D F4 11 ING L928 t IF LESS THAN ZERD, ERROR
G128 F7 @2 JZIR L&1S 218F 52 1A AS LDMD R22,R32 .
@12A FO 87 L&B JMP BRAN+ 0192 5@ 12 Ci CMM R20,R22 ! OR IF NOT LESS THAN BASE, ER
@12C 4@ CB @4 L&1% ADM RO,=4,0 2195 F5 @9 JPS L92%
012F 0@ 197 1A E7 @2 STMD R20, X32, TWO.
8136 48 CB @2 ADM-R10,=2,0 ei5n aa
@133 o0 ] @138 A9 01 o0 LDM R20,=1,0
@134 9 RTN ; @19E A7 §TMD RZ0,R32 ! VALID RETURN
@135 50 Q@ AS Lo2% LDMD R20,RO ! ©19F 9E RTN
0138 52 BS @2 LDMD R22Z, X0, TWO. HANDLE NEBATIVE INCREMENT @1A9 S5A CE 02 L92% ADM R3Z,=2,0 ! ERROR, RETURN A O FLAG
@138 00 G1RA3 Ba
213C S0 12 Ci €M R20, R22 01R4 5@ 93 CLn R20
@13F F4 EB ING L&1% @1R6 1A AT STHMD R20,R3I2
141 F7 E9 JZR L61% 01A8 9E RTN
@143 F@ ES JMP L&B 01A9 !
0145 84 L7 BYT 204
0146 B8 44 4F ASP " (DO " ! 'SET UP "DD’ LIMIT AND INDEX
2149 A9
@14A 08 21 DEF L&
R14C 4E @1 xpo DEF XDO+
B14E 5@ 1A ES XDO+ LDMD R20, X32, TWO,
2151 02 2@
@153 0@ E7 PUMD R20, -RO
8155 1A AS LDMD R20,R32
8157 @0 E7 PUMD R20,-RO
2159 50 CB @4 ADM R32,=4,0
Q15C 0@
Q18D 9€ RTN
Q15E !
P1SE 81 L8 BYT 201
Q15F C9 ASP "I t RETURN CURRENT LOOP INDEX
@160 45 01 DEF L7 ! TO STACK
0162 64 B1 H DEF I+
Q164 50 20 AS 1+ LDMD R20,R0
9167 1A E7 PUMD R20,-R32
Q169 9E RTN
R16A \

7 8

1 (FIND) ! ENCLOSE
Q1R7 BE L10 BYT 206 Q@21B 87 L1 BYT 207
@1AA 28 46 43 ASP " (FIND) " t FIND A WORD IN THE Q21T 45 4E 43 ASP. "ENCLOSE" ! BREAK NEXT WORD QUT OF
Q1AD 4E 44 AY @21F 4C 4F 53
2180 6A 81 DEF L9 t DICTIONARY eaz2 5
Q1B2 B4 @1 PFIND DEF PFIND+ 0223 A9 o1 DEF L10 ! INPUT BUFFER
B1B4 5@ 1A E1 PFIND+ POMD RZ20,+R32 ! GET NFA @225 27 o2 ENCL DEF ENCL+
@187 IC C3 ADM R20,R34 @227 54 1A AS ENCL+ LDMD R24,R32 ! DELIMITER
©1B3 54 12 A1 LDM R24,R20 822R 5@ BS @2 LDMD R20, X32; TWO. ! STARTING ADDRESS
@1BC SO 1A El POMD R20, +R32 " GET 'STA @2eDh @0
@1EF 1C C3 ADM R20,R34 @2RE iC C3 ADM R20,R34
@1C1 56 10 A1 LDM R26,R20 238 36 10 A1 LDM R26,R20
01C4 5@ 14 A1 LDM R20,R24 2233 5A CD 04 8BM R32,%4,0 ! MAKE SPACE FOR RESULTS
Q1C7 B4 16 A4 LDBD' R24,R26 ! BET STRING LENGTH o236 0%
@1CA 58 16 A1 FAST LDM R30,R26 ! COPY OF STRING POINTER 0237 50 16 €@ ENC1 POBD. R20, +R26
Q1CD S8 1@ A4 LDBD R22,R20 t BET NAME LENGTH @23A 14 CO CMB R20,R24
@1De 26 Az STE R22,R46 ! SAVE FOR LATER @23C F7 F9 JIR ENC1 ! SKIP OVER LEADING DELIMITIER
@1D2 CF 3F FF ANM R22,=77,377 ! GCLEAR FLAG BITS @23E 56 8B DCM R26
@1D5 14 Ce CHE R22,R24 ! ARE LENGTHS THE SAME 2240 1A B7 24 STMD R26, X32,FOUR.
®1D7 F7 11 JZR NOFAST t JIF YES 8243 00 N
@1D3 55 1@ E@ POBD R2S, +R20 ' SKIP LENBTH d244 50 16 A4 ENC2 LDBD R20,R26
21DC 55 1@ E@ XMATCH POBD R2S,+R20 ! GET TO END OF STRING 0247 F7 &F JZR ENC4 ! CHECK FOR NULL
21DF F35 FE JPS XMATCH 0249 EQ POBD R20, +R26
@1E1 5@ 10 AS XMTCH+  LDMD R20,R20 t FOLLOW LINK O24A 14 CO CMB R20,R24 ! NOT NULL, SO FIND END OF TOK
Q1E4 F7 30 JZIR FAILED ! JIF AT END OF DIRECTORY @24C F6 F6& INZ ENC2
@1E6 1C C3 ADM R20,R34 @24E 36 1A A7 STMD R26,R32
@1EB F@ E@ JIMP. FAST ! BACK FOR NEXT NAME 0251 8B . DCM R26
@1EA S3 18 E@ NDFAST  POBD R23,+R30 ! SKIP LENGTH 0252 56 1A B7 ENC3 STMD R26, X32, THO. t FINISH UP AND RETURN
@1ED 55 10 E@ POBD R2%, +R20 ! SKIP LENGTH Q255 02 00
@1FQ 53 18 EC MLOOP FOBD R23, +R30 ! GET STRING CHAR 257 50 BS 06 LDMD. R20, X32, SIX.
@1F3 55 1@ E® POBD R2S, +R20 ! GET NAME CHAR @250 68
@1F6 F4 @5 ING LCHAR ®zsSB IC €3 ADM R20,R34
01F8 13 CO CMB R2%,R23 ! ARE THEY THE SAME @25D 16 A3 STM R20,R26
QIFA F7 F4 J2ZR MLOOP t JIF YES 023F 1R AS LDMD R20, R32
@1FC F2 DE IMP XMATCH ! IF NOT, ON TO NEXT NAME ®261 16 C3 SBM R20,R26
RIFE 55 CF 7F LCHAR ANM R25,=177 ' GET RID OF TOP BIT 0263 1A A7 STMD R20,R32
o2t 13 C1 CMM R25,R23 ! ARE THEY THE SAME 0265 BS 02 09 LDMD. R20, X32, THO.
2203 FE DC INZ XMTCH+ t JIF ND e268 16 CS SBM R20,R26
@205 50 CE 04 ADM R20,=4,0 026 1A B7 @2 STMD R20, X32, TWO.
0208 20 026D B0
209 iC CS SBM R20,R34 Q26E BS 04 00 LDMD R20, X32,FOUR.
@20B 1A E7 PUMD R20, ~R32 ! PUT PFA ON STACK @271 16 C3 SBM R20,R26 -
020D 67 32 CLB R47 273 1A B7 04 STMD R20, X32,FOUR.
Q20F 66 E7 PUMD R46, ~R3I2 ! PUT LENGTH ON STACK 0276 0@
@211 52 93 CLM R22 277 9E RTN
0213 89 ICM R22 @278 56 1A A7 ENCA STMD R26,R32 ! HANDLE NULL CASE
oz14 E7 PUMD R22,~R32 ! PUT "TRUE® ON STACK 9278 5@ BS 04 LDMD R20, X32, FOUR.
@215 9E RTN.. B27E 00
o216 S0 93 FAILED CLM R20 ®27F 56 10 Cf CMM R24,R20
@218 1A E7 PUMD R20,-R32 ! PUT *FALSE™ ON STACK @282 F& CE JINZ ENC3
021A 9E RTN 284 89 IcM R26
e2iB t 228% F@ CB JMP ENC3

0287 !
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BTMD R22,X%32, TWOD.
STMD R20,R32
RTN

13 14
H 8P BP! RF! 318 LEAVE - MR R
@309 83 L2z BYT 203 B42E 82 +27 BYT 202
23DA 53 5@ LA ASP "SPE* Ba4gF p& ASE 4 3RY
Q3PP CB 23 DEF L21.4 @431 1D B4 DEF LZ6
-Q3DF E1 @3 BPAT DEF SPAT+ 8433 35 04 TOR DEF TOR+
23E1 5@ 1R AL SPAT+ L.BM R20,R32 2435 30.1A El TOR+ POMD R20, +R32
Q3E4 1L CH - 8BM R20,R34 2 E7 PUMD R20,-RO
BIEG 1H E7 FUmMD 820, -R32 RTN
@3EB 9E RTN. : \
QAZED ! Tl 128 BYT 202
Q3EY 83 L23 BYT-203 a8P "R>Y
Q¥3EA 53 5@ AL ASE_vgp1® DEF -L27
Q3ED. D943 DEFL22 . _FROMR - DEF FROMR+
B3EF FiI @3  GPSTO DEF BPETO+ £1 EROMR+. - PEMD -R20, +RO
@3F1 S@ RY 36 SPSTO+  LDM R20,=X50 N PUMD - R20, ~R32
BIFL 2B : i
@3F5 IC £3 ADM RZ0.R34
R3F7 5A 16 A1 LBM RH3Z,R20
@3FR 9E : RN
@R B3 . L24 BYY. 203
‘@IFC 52 5@ AL ASP . YRP1Y
@3FF E9. @3 PEF 423~
401 @3 B4 . RPSTO DEF ‘RPSTO+
2483 5@ A9 6@ RPSTO+ LM RZG, *ARC
B406 1B e -
2407 1€ C3 ADMRZO,R34
B4UT 3@ 18 AL RO, R20 _
4or 9E i : B8 @ ZEQU
aa0D B2 L2 o z : A5 ZEQU+ . LDMD R20,R32
Q4QE ‘3B 13 AEP 24" JZR L3O
©41@ FB @3 : .- DEF.1L24 B46D 53 > CLM R20
@412 14 04 . 'SEMIS . -DEF BEMIS+ @461 07 STHD R20,R32
B414.50 B0 E1 SEMISe  POMD RI0,+RO 8462 SE RTH -
417 1C €3 ADM &20, R34 B463 SO AY DL L3I0LE LDM: R20,%1,0
@419 4818 AL 1.DM K10, R20 2466 @0
euft 58 A RIN. @487 1A A7 FTMD RZ0,R32
841D 85 126 BYT 209 24639 IE RTN .
L Q4LE 4L 4T 41 ASP “LEAVE" Q45R 1
| os2t se s 46A B2 L3 BYT 202
@423 0D @4 DEF L2% B46B 30 BC AsP vo<"
BARS 27 @4  LEAVE DEF LEAVE+ Q46D 54 24 DEF L30
2427 5@ OF AS LEAVE+  LDMD R20,RO @4EF 71 B4 ZLESS  DEF ZLESS+
@420 B7 02 on STMD R20,X0, TWD. @471 S@ 1A RS ZLEBS+  LDMD R20,R32
942D 9E RTN V474 F4 B2 NG L311e
042E ! @476 33 E CLM R20
@477 A7 STMD RZ0,R32
B 2478 SE RTN -
- @479 S@ A9 @1 L31ie L.DM R20,%1,0
1 247C W0 -
2 B47D LA A7 STMD R20,R32
Q47F IE RTN
2480 !
15 16
! ha : OVER' DROF - SWAP
RE B2 e % pvT 208
&A @4 T BEF L3t 45 - REP tOVER? COREONZ e NI ONZ NL
86 @4 PLUS DEF PLUSH SRR

<58 1R E1 PLUB POMD 'R20, +R32 B DEF L3% .
BB i ADMD ‘R20;R32 4 BVER DEF QVERY
‘A7 BIMD R20, RE2 8BS DVER+ DD R28, %32, TWO.
SE RTN o .

f T SPUND RZ0,-R32
ﬁ . £33 BYT 202 , RIN

RSP "D+" ‘ i i
80 84 DEF 1.:3’2 L37 BYT Zoa
93 B4 PRLUS  DEEDPLUS+ 4F ASP “DROP®
-E@ 1A BS DPLUS+  LBMD R20, X32, TWO. ;
o2 0 . . EEE:' L36
5 "+
mg 5 05 LoAD Rzz,x;z,st*. mmmm e mm
1@ €3 ADM R2% 20 1 R32
Faes INC L33 , < RIN
BT LBHD 20 ! -

TR e V.xsg.mua. L38 BYT 208
R Ton 41 ASP "BHOP" .
g;c:. o2 STMD R20,X32,FOUR. DEF £37

1A BS L33is LDMD R20, X352, FOUR.
24 00 i T SWAP. PEF  SHAP+
B2 B7 06 STMD" R22, X32, SIX. ES SWAF+ LDMD R28, X32, TWO.
o
Se DE ADMD . R20,R32 ' LDMD RZ0,R32
B7 04 20 STMD R20,%3Z, FOUR. a2 STHD R20, X32, THO.
S8 OB 4 ADN R32, =450 STMD RZ6,R32
2 RTN L39
85 L34 BYT 205 : : e
4D 43 4E ASP "MINUS" 1 EHANBE S1ON :
55 p3 o f - Dup .
BC 04 PEF L3S AS-Dup+
€6 @4  MINUS' ' DEP MINUS+ '
SP 1A AS MINUS+ ~ LDMD . R20,R32 4
8D LM R20 !
AT STMD R20,R32 L4o
96 R
" ;

C 86 L3S BYT 204 - . L ©UPSTOR
48 4D 43 ase »pMINUS" +°CHS OF DOUBLE INTEGES E1 PETORS
4E 5% D3 L - = 7 - )

BC 84 DEF L34 ’ - FORD &

D7 @4  DMINU  DEF DMINU+ T AIMD R22, R0
5@ 1A AS DMINU+  LDMD.R20,R32 BIND R22,R20
an TCM_R20 . Lo B

‘s2 BS @2 LBMD R22,X32, TWO. :

o9 - P

ap oM R22

FE JCY L3518

50 BEM R20

52

82

56

9E




18

17
! : . CONSTANT
@S3F 86 a1 BYT 206 05RE ' PRE-COMPILED. SECTION
8540 54 4F 47 ASP "TOGBLE™ 1 BYTE-ADDRESS. BIT-PATTERN => a390. ! 'WITH SOME OF THE OPERATIONS
0843 47 4C C5 ; esAe ! CONVERTED “TO €ODE FOR SPEED
0546 2C 05 DEF. L40 + EXCLUSIVE-OR~ INTO~MEMORY~BYT 85A2C1 La6. BYT 301
@548 4R 05 TOGeL DEF_TOGBL+ e . o5Al BR ASP tgn
854A 52 1A £1 TOBBL+  POMD R22, +R32 . BET BIT PATTERN esA2 BE 05 DEF 'L4S
054D 5@ El POMD R20,+R32 v BET BYTE 03R4 B8 0I5 COLON . DEF.DOCOL
054F AL C3 ADM R20, R34 05A6 A7. B3 _DEF -GEXEC
2551 54 10 A4 LDBD R24,R20 - 05R8. 62 09 PEF ' 8CSP
55412 96 XRE R24,R22 ! TOBGLE BYTE %A AR 7 DEF CURR
@556 10 A6 STED R24,R20 ' PUT BYTE . BACK 25AC 5D @5 DEF AT
-2558 9E RTN - @SAE 92 @7 DEF. GONT ?
0559 ¢ s o5B@ B1 0S5 DEF- STORE,
@559 81 La2 BYT 201 K B5B2 4E GE DEF-CREAT
8550, Co ASP- @ @384 2C ¢R DEF . RBRAC
@SSB 3F 05 DEF L41 @SB6. 33 @R DEF PSCOD
PSSD SF 95 AT DEF. AT+ T @oB8-5@ 08 A1 DOCOL LDM R20,R10
a5hF 5@ 1A AS AT+ LDMD- R20,R32 . @5BB 1C C5 SBM R20,R34
2562 1C C3 ADM. R20, R34 058D 8@ E7 PUMD R20,-RO
oS64 10 A% LBMD R20, R20 O5BF 48 oC AL LDM R10,R14
0566 16 A7 STMD R20,R32 @asc2 9 RTN
@568 9E RTN 5C3 1
2569 ! esC3 €1 La7 BYT 301
..@569: 82 La3 BYT- 202 05C4 BB AsP ryn
E 43.C0 . ASP. vCe" S5CS A@ @5 DEF ' L4&
: @5eC 53 @5 - DEF 142 @5SC7 BB.@S . - -§EMI DEF .DOCOL
@SEE 7@ @5 CAT DEF CAT+ @5C9 D1 09 DEF QCSP
0570 5@ 1A AS CAT+ LDMD. R20,R32 @SCB 08 @R DEF COMP
@573 1C €3 ADM. R20, R34 @5CDh 12 04 DEF SEMIS
0575 1@. A4 LDED R20,R20 @SCF 4100 DEF SMUDG
@577 51 92 . CLB R21 @5D1 1E oA DEF LBRAC
2579 S@ 1A A7 STHD "R20, R32 e=D3 12 04 DEF SEMIS
ABIC 9E-- K RTN. oSDS: 88 L48 BYT 210
@57D 81 La4 BYT 201 @5D6 43 4F 4E ASP. "CONSTANT"
@57E..A1 ASP 1N @5D9 B3 54 41
@57F 69 @5 DEF L43 @5DC 4E: D4
2581 .83.25 STORE DEF.-STORE+ . @SDE C3 @% DEF L47
9583 5@ 1A Ei STORE+ . POMD. R20,+R32 @SER B @3 CON DEF.-DOCOL
@586 1C C3 ADM R20,R34 BBE2 4E QE DEF CREAT
@568 52 1A E1 POMD 'R22, +R32 @SE4 41 0A DEF SMUDE
@5BB 16 A7 STMD R22,R20 @SEG 2 08 DEF COMMA
258D SE - RIN - . [ 93 @A DEF PSCOD
°58E | B5EA S0 8L AS DOCON LDMD R20,R14
@58E 82" Las BYT 202 BSED- 1A E7 PUMD R20, ~R32
BBBF 43 A1 ASP Civ QSEF 9E . . RTN
0591. 7D @5 DEF .44 o5FR '
0593 9505  ESTOR  DEF CSTOR+ .
2595 59 1A El CSTOR+  POMD R20,+R32
@598. 1C- €3 ADM R20,R34 :
259A° 52 1A EL POMD . R22, +R32 i
Q59D 1@ A6 STBD R22,R20
@5F 5 RTN
o5Ae !
.
19 20
' VARIABLE USER
o5Fe 88 La9 BYT 210 . .
a¥1 56 41 52 ASP "VARIABLE" VTS 85 Ls7 BYT 205 ’
O5F4 49 41 42 . . @ES3.46 49 52 ASP "FIRST" t.ADDRESS OF BEGINNING OF DISK
O5F7 4C. C5 @656 53 D4 -
@5F3. DS @5 DEF Lad 2658 48 06 DEF L56&
OSFE BB @3 VAR DEF DOCOL QESA EA @S FIRST DEF DOCON
@3FD ES @5 DEF CON gesgg 38 28 \ DEF . DSKBUF
@SFF 93 .0R DEF. PSCOD !
et 16 oo N poveR et Q6o 4C Lse por LN + ADDRESS JUST BEYOND END OF D.
@604 1C C5 SBM R20,R34 QESF 4C 49 4D ASP “LIMIT '
©ROE 1A E7 PUMD R20,—R32 0662 49 D4 .
o6Re 9E RTN ¥664 52 86 DEF LS57
RERD- 84 LS50 BYT 204 88656 EA 05 LIMIT DEF DOCEN
0604 55 53 45 ASP “USER" ! CREATE A NEW USER VARIABLE 2ol = B e e ChoBuR
36533 ‘.3% [ DEF’ L49 ' (N3 Q6EB 42 EF 42 ASP “B/BUF" ! BYTES PER DISK-BLOCK BUFFER
V610 -ES 05 USER DEF DOCOL QEEE 85 £6 .
o612 ER DEE CON @670 SE 6 DEF L58
U614 93 2R DEF PSCOD 0672 ER @5 BBUF. DEF DOCON \ 1624 BECIMAL
0616 5¢ AY G@'DOUSE  LDM R20,=XUP ! GET ADDR OF USER VARS :::’;: gg Lol Leo g‘x ‘2’6; t 1024
322 ;g' DE ADMD R20,R14 ' ADD USER VAR # @677 42 BF 53 ASP "B/SCR" 1 pISC -BLOCKS PER FORTH SCREEN
Q61T 1A EY PUMD R20, -R32 @67A 43 D2
BE1E 3E RTN @67C 67 @6 DEF L%59
eir ’ : cae bt es T Bt
@B1F L v
0620 g‘; kst 2;:- %g-l‘ eca 82 L&2 BYT 202
R6E1 09 @6 DEF LS50 @603 53 BO Asp "s0"
Q623 EA 05 ZERD DEF DOCON @685 76 @6 : DEF- 160
0625 ‘2@ 0e BYT 0,0 0687 16 06 8ZERO .7 -DEF DOUSE
o627 81 152 BYT 201 @689 06 00 BYT 6,0
068 BL ASP w1t 68D 82 . L3 BYT 202 . IN
0E29 IF 26 DEF L51 @6BC 52 B0 ASP "RO' ! RETURN STACK OR1G
BE2E EA 95 BNE DEF DOCON VEBE 82 06 e DEF L&2
62D 01 e BYT 1,0 @690 16 @6.  RZERD DEF DOUSE
062F 81 L53 BYT 201 2692 08 00 BYT 10,0
B30 B2 Agp 20 2694 83 Loa BYT 203
@631 27 06 DEF LSZ2 BE69S 54 49 C2 ASP “TIB"
2633 -ER 85 TWO DEF DOCON V698 8B 067 DEF-L63
@635 o ‘00 BYT 2,0 0690 1605 TIB DEF DOUSE
0637 81 L54 BYT 201 @69C OA 0O BYT 12,0
P38 B3 ASP 3" @BYE B85 L6S BYT 205
0639 EF 06 DEF L53 BEIF S7 49 44 ASP "WIDTH" 1 MAXTMUM NAME LENGTH
oen2 54 C6 :
32353@ 23 THREE 25’: Z‘f"é"“ B6A4 94 OF - DEF L&4 ¢ DEFAULT 31 CHARACTERS
@63F 88 155 ‘BYT 202 16 06 WIDTH DEF DOUSE
@54 42 CC ASP "BL™ v BLANK O6A8 @C B2 - BYT 14,0
0642 37 06 DEF LS4 B6RA 87 Lés BYT 2'07 .
@644 ER 25 BL DEF DOCON QEAB 57 41 S2 ASP "WARNING ! WARNING MODE (DEFAULT,
0646 20 B BYT 40,0 ::gf 35 49 4E i
@648 B3 LSe BYT 203 :
0649 .43 2F CC ASE MCsLn 1 % OF  CHARS/LINE Q6B2 9E 06 DEF L&5 ¢ GIVE MSG # AT ERROR OR WARNI
Q@E4C 3IF 06 DEF LS5 - @6B4 16 @6 WARN DEF DOUSE * DONT BOTO DISK FOR MSB
QE4E ER 05 cL DEF DOCON OEBE OE . 30 BYT 16,0
o065 20 00 BYT 40,0 ocBe !
°652 '
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21

OKFLAG *NUMBER”

22

?ABORT "

@E6B8 85 L67 BYT 205 : ; 4 @716 86 L6T.6 BYT 206 . :
QEBS 46 45 4E ASP "FENCE" © PREVENTS FORGET BELOW . @717 &F 4B 46 RSP "OKFLAB" ! ENABLE/DISABLE "OK” IN QUIT
@GBC 43 CS E k ’ 8710 4C 41 C7
@EBE AR 06 DEF Lé6 ! THIS FENCE SETTING @710 0B 87. . . DEF L&9.5
Q6CO 16 95 FENCE DEF 'DOUSE . B71F 16 06 OKFLG DEF DOUSE
62 19 82 BYT 20,0 o721 c@ oo BYT 40,0
a4 a2 ] BYT 202 0723 a7 Le?.7 BYT 207
@6CS 44 DO 8P "DPH + DICTIONARY PTR TO @724 B7 4E SI ASP "’ NUMBER" !t ALLOWS REDIRECTION OF NUMBER
@®6C7 B8 06 DEF L&7 @727 4D 42 45
@EC3 16 @6 DP DEF DOUSE ! NEXT AVALBL SPACE e72h D2
@6CB 12 @0 BYT 22,0 o728 .16 @7 - DEF L&9.6
QLD 88 L69 BYT 210 ' @720 16 @6 SNUMB DEF DOUSE
@GCE 56 4F 43 ASP "VOC-LINK" ! VOEABULARY LINK @72F 22 @0 BYT 42,0
08D1. 2D 4C 49 . 9731 86 L69.8 BYT 206
06D4 4E CE Q732 27 41 42 ASP. "’ ABORT" ! ALLOWS REDIRECTION OF ABORT
@EDE C4 26 DEF L&8 @735 4F 52 D4
@ED8 16 @6  VOCL DEF DOUSE @738 23 o7 DEF L&9.7
@EDA 14 OQ BYT 24,0 @73A 16 06 SABOR DEF DOUSE
@6DC 84 L&9.1 BYT 204 @73C 24 @0 BYT 44,0
@GDD 27 4B 45 ASP " KEY" ! KEY vector Q73E 8% L69.9 BYT 205
@5E® D9 ’ @73F 27 45 4D ASP "TEMIT"
Q6E1 CD °6 DEF L&Y 0742 49 Db
@EE3 16 86  TKEY DEF DOUSE 0744 31 QA7 DEF L&9.8
@EES 16 @2 BYT 26,0 R746 16 @6 TEMIT DEF DOUSE
@6E7 86 L69.2 BYT 206 : @748 26 00 BYT 46,0
Q@EE8 4F 55 54 ABP "OUTBUF" t QUTPUT BUFFER POINTER @74A 83 L69.91  BYT 203
@GEB 42 55 C6 @748 27 43 D2 ASP " CRY
OEEE DC 06 DEF L6&9.1 @74E 3E 87 DEF 1L69.9
BEFS 16 OF QUTBUF  DEF DOUSE 0732 16 26 TCR DEF DDUSE
QEFR 18 0@ RYT 30,0 V752 28 00 BYT 50,0
@6F4 86 L69.3 BYT 206 @754 -B3 L70 BYT 203
QEFS 49 4E SO ASP " INPBUF" t INPUT BUFFER POINTER @755 A2 4C CB ASP “BLK" ! CURRENT DISK BLOCK
QEF8 42 S5 C6 . 0738 4A @7 DEF L6%.91 ¢ BEING LOADED(O=TERMINAL
@EFB E7 06 DEF L69.2 275A 16 96 BLK DEF DOUSE
@&FD 16 @5  INPBF DEF DOUSE @¢75C 20 oe BYT 52,0
REFF 1R 0 BYT 32,0 @7SE 82 L71 BYT 202
701 83 L69.4 BYT 203 @YSF 49 CE ASP “IN" + OFFSET IN TERMINAL
@702 S5 S3 CS ASP "USE" 1 "LEAST RECENT -DISK BUFFER 9761 S4 a7 DEF L70 1 INPUT BUFFER
Q705 F4 6 DEF L69.3 4 @763 16 @6 N DEF DOUSE
@707 16 @6  USE DEF DOUSE @765 2C o8 BYT 54,0
@789 1L ee BYT 34,0 9767 83 L7z BYT 203
Q7QE 84 L69.5 BYT 204 9768 4F S5 D4 ASP "OUT" ! OFFSET IN OUTPUT LINE
I70C 5@ 52 45 ASP “PREV® ! MOST RECENT DISK BUFFER @768 SE a7 DEF L71
Q72F . D& @76D 16 @6 ouT DEF DEUSE .
a71e @1 o7 DEF L&69.4 @76F 2E 0@ BYT 56,0
d712 16 @& PREV DEF DOUSE @771 83 L73 BYT 203 .
Q714 1E 0@ BYT 34,0 @772 53 43 D2 ASP "SCR" ! CURRENT FORTH DISK SCREEN
0716 ! 8775 57 07 DEF L72 R ]
0777 16 96  SHCR DEF
@779 30 @0 BYT 60,0
@778 86 L74 BYT 204
@77C 4F 46 46 ASP “OFFSET" ! OFFSET TO GET
@77F 53 45 D4
@782 71 @7 DEF L73 ! ANDTHER DISK DRIVE
0784 16 @6  OFSET DEF DOUSE
@786 32 09 BYT 62,0
@788 C
23 24
' 1+ 2+ HERE ALLOT
@788 87 L7s BYT 207 @7EC 82 L84.1 BYT 202
@789 43 4F 4E ASP - "CONTEXT® @7ED 31 RB ASP “1+"
w78C 54 45 S8 Q7EF E2 27 DEF L83
@78F DA ; - O7F1 F3 @7  ONEP DEF ONEP+
2732 7B 97 DEF L74 O7F3 53 1A AS ONEP+ LDMD R20,R32
2732 16 @6 CONT DEF DOUSE P7F6 89 1TM R20
8734 34 0B BYT 64,0 Q7F7 A7 STMD R20,R32
@796 87 L7& BYT 207 Q7F8 SE RTN
@757 43 S5 52 ASP “CURRENT" o7FS '
@79R 52 4T 4E 87F9 82 L8s BYT 202
279D D4 @7FA 32 AB ASP "2+t
@79E 88 @7 DEF L75 ®7FC EC 07 DEF L.84.1
07A8 16 06 CURR DEF . BOUSE A7FE Q0 28 TWOP DEF TWOP+
@7az 36 00 BYT &6,0 0800 SO 1A AS TWOP+ LDMD R20,R32
B7R4 8BS w77 BYT: 205 2803 83 1cr R20
Q7AS 53 54 41 ASP._"STATE" o804 89 ICM RZ0
@708 54 C5 8805 A7 STMD R20,R32
@7hA 36 07 DEF L7& 2806 9E RTN
Q7AC 16 26 STATE DEF “DOUSE 2827 '
@7AE 38 2@ BYT 70,0 0827 84 L86 BYT 204
o789 84 L78 BYT 204 Q808 48 43 52 ASP "HERE"
@7B1 42 41 §3 ASP “BASE" 2808 C5
@784 CS 280C FI 87 DEF LE% .
@7BS A4 @7 DEF L77 @BOE Be 05  HERE DEF DOCOL
@7B7 16 @6 BASE DEF DOUSE 2818 C9 @6 DEF DP
8789 3R @@ BYT 72,0 - @812 SD o5 DEF AT
@7BB a3 L7% BYT 203 2814 12 04 DEF SEMIS
@7BC 44 S@ CC ASP "DPL" ! .OFFSET OF DEC POINT 2816 85 Le7 BYT 205
@7BF B@ ©7 DEF L78 ! AFTER DOUBLE INT INPUT @BB17 41 4C 4C ASP “ALLOTY
@7C1 16 @6 . DPL DEF DOUSE | eain 4F D4 -
97C3 3C @0 BYT 74,0 B81C 07 @8 DEF L86
@7Cs 83 L8o BYT 203 - Q81E B8 @5 . ALLOT DEF DOCOL
@7CE 46 4C Cé ASP "FLD" ! QUTPUT FIELD WIDTH 2820 £9 86 DEF DP
@7C9 BB Q7 DEF L79 822 31 85 DEF PSTOR
@7CB 16 @6  FLD DEF DOUSE @824 12 A4 DEF SEMIS
Q7CD 3E ee BYT 76,0 @826 B1 L88 BYT 201
@7CF 83 181 BYT 203 : @827 AC ASP M, n 1 coMMA
@7D@ 43 53 DO ASP “CSPY t USED BY COMPILER TO 828 16 08 DEF L87
2703 C5 @7 DEF L8O ¢ HOLD CUR STK POSITION @8zR B8 05 coMMA DEF DOCOL
@7s 16 %6 CSP DEF DOUSE ! FOR ERROR CHECKING QBEC OE 08 DEF HERE
Q7D7 42 00 BYT 100,0 @82E 81 @5 DEF STORE
@7D9 82 182 BYT 202 ~ 2830 33 Q6 DEF TWO
@7DA S2 A3 ASP "RW" ! USED BY EDITOR 832 1E @8 DEF ALLOT
®7DC CF 87 DEF L81 ! FOR CURSOR POSITION 0834 12 B4 DEF SEMIS
@7DE 16 86  RNUM DEF DOUSE 0836 82 L88.5 BYT 202 s
B7ED 42 0@ BYT 102,0 @837 43 AL ASP."C," ! C~COMMA
@7E2 83 Las BYT 203 @839 26 @8 . DEF LE8
@7E3 48 4C C4 ASP. "HLD" ! POINTS TO LAST CHAR Q83R B8 0%  CCOMA DEF DOCOL
@7EE D9 @7 DEF L82 ¢t HELD IN PAD 283D OF @8 DEF HERE
A7ES 16 @6 HLD DEF -DOUSE @83F 32 05 DEF CSTOR
Q7ER 44 @ BYT 104,0 @841 2B 06 DEF
o7EC ! . @853 1E @8 DEF ALLOT
845 12 B4 DEF SEMIS
2847 !
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25 26
. ! ROT SPACE
2847 ‘81 L8? ~BYT 201 083C 83 Los BYT 203
2848 AD ASP n-n ! SUBTRACT 2830 52 4F D4 ASP "ROT™ ! ROTATE. FIRST 3
8849 36 08 DEF :L.88.5 08AY B3 08 DEF L92
@R4B 4D @8 sup DEF  SUB+ QBAZ A4 BB ROT DEF ROT+
284D. 50 1A E1 SUB+ POMD K20, +R32 °8A4 54 1A-AS ROT+ LDMD R24,R32
0850 52 AS LDMD R22,R32 087 52 ES @4 LDMD R22, X32, FOUR.
852 10 C5 SBM R22,R20 © @BAR @B
8854 1A A7 STMD .R22,R32 28AB A7 STMD R22,R32
°8%6 9E RTN BEAC BS 22 20 LDMD R22,X32, TWO.
0a57 ! . @8AF E7 04 @ STMD R22,X32, FOUR.
2857 81 L90 BYT 20% VBBZ S4 B7 D2 STMD R24,X32, TWO.
a8ss8 BD ASP t=n @8BS o0
BB59 47 08 DEF L&% PARE 9E RTN
@855 5D @B EOQUAL DEF- EQUAL+ QBE7 \
@a5D 52 93 = EQUAL+  CLM R22 “ 28B7 85 | 194 BYT 205
OBSF S0 1R El POMD R20, +R32 . 8BBA 53 5@ 41 ASP "SPACE" 'SPACE
08E2 DY CMMD R20,R32 08BE 43 C5
9863 F6 02 INZ LSO Q8BD 9C 08 DEF L93
@865 S 89 icM R22 @8BF° B8 @5 SPACE DEF DOCOL
@867 S2 1A A7 LY01 STMD 'R22, R32 @8C1 83 B@ DEF LIT
V86A 9E RTN @8C3 20 20 BYT 40,0
@BEB 81 L1 BYT 201 @8CS 8E o DEF EMIT i
O86C BC AP "¢t ! SIGNED < 08C7 12 04 DEF SEMIS
985D 57 @8 DEF. LSO ace 84 195 BYT 204
BE6F 71 08 LESS DEF LESS+ RBCA 2D 44 55 ASP "-DUP"
2871 52 93 LESS+ CLM R22 Q8CD Do
2823. 89 1CM R22 28CE B7 28 DEF L94
0874 56 1A E1 POMD R20, +R3Z2 8D D2 @8 DDUP DEF DDUF+ t -DUP
@877 54 AS LDMD. R24 ,R32 @BD2 5@ 1A AS DDUP+ LDMD R20,R32
879 10.C1 CMM R24,R20 @8D5 F7 o1 JZR L9S1
@878 F4 02 JNG L9111 28D7 E7 PUMD R20, -R3I2
@87D 52 BB DCM R22 28b8 9€ L951 RTN
@A7F B2 1R A7 LI11 8TMD R22,R32 28D H
9 RN 2807 B8 L96 BYT 210
Q883 - ! @BDA T4 52 41 ASP “TRAVERSE" ! MOVE (FORWARDS. OR
@883 81 Le2 BYT 201 28DD 56 45 S2
884 BE ASE 3 ! SIGNED > @BE@ 53 €5
0885 6B 08 DEF L91 @BEZ C9 28 DEF. L9S ! BACKWARDS) ACROSS
0887 A9 @8 . GREAT DEF GREAT+ 8E4 BB 05 TRAY DEF DOCOL t A VAR LEN)
2889 52 93 BREAT+  CLM R22 GBEG 10 @5 DEF SWAP ! DICITIONARY NAME FIELD
288E 89 cM R22 @AEBF3 04 XXN1 DEF OVER
@88C S4 A EL POMD R24 ,+R32 BBER B4 04 DEF PLUS
@BBF S@ A5 LDMD R20,R32 @8EC 83 e@ DEF LIT
@891 54 1@ Ci £MM R24,R20 QB8EE 7F 00 BYT 177,0
2834 F4 OF ING. 921 Q8F@ F3 04 DEF OVER
@396 Sz 8B DCM R22 P8F2 &E @5 DEF: CAT
@838 52 1A A7 LI21 STMD R22,R32 Q8F4 6F @8 DEF LESS
@89k 3E RTN @EFE DE @@ DEF ZBRAN
oast ' @aF8 FQ FF BYT 360,377 £ XXN1
QBFA 10 25 DEF SWAP
@BFC @3 05 DEF DROF
@BFE 12 Q4 DEF SEMIS
300 !
27 t ICS8P ?PERROR 7COMP 28
09SB t THE NEXT 7 OPERATIONS ARE USED
! LATEST LFA CFA NFA PFA @958 ! BY THE COMPILER FOR COMPILE
Q90e 86 Lo+ BYT 206 0958 t TIME SYNTAX-ERROR CHECKS -
0901 4C 41 54 ASF “"LATEST® @958 Lio1 BYT 204
@984 45 S3 D4 @I5C 21 43 53 ASP 1CSRT + CsP
@907 D9 @8 DEF L96 095E Da
@909 B8 @5.  LATES DEF DOCOL. Q3ED 47 @S BEE L100
@308 AR 07 DEF CURR @962 B8 @5  scep DEF DOCOL
@9eD S0 85 DEF- AT 2964 DF 03 DEF SPAT
Q90F 5D 85 DEF AT @366 DS 07 DEF CSF
L9911 12 04 DEF SEMIS 9968 BL 05 DEF STORE
8513 83 L97 BYT 203 , 036A 12 B4 DEF SEMIS
0914 4C 46 C1 ASP. "LEAT ' LEA 996C BE L102 BYT 206
0917 0@ 09 DEF L96+ 296D 3F 45 S2 ASP “?ERROR" t 7ERROR
9919 B8 @5  LFA DEF DOEOL 0970 52 4F D2
091B 83 0@ DEF' LIT. @973 5B 09 DEF L101
291D 84 80 BYT 4,0 9975 B8 @5  QERR DEF DOCOL
@91F 4B 08 DEF SUB 0977 1@ @S DEF SWAP
eg21 12 04 DEF SEMIS @379 DE 2@ DEF ZBRAN .
0923 83 Lo8 BYT 203 , PS78 @4 00 BYT 10,0 EOXXNZ
@924 43 46 Ct ASP . "CEA™ ' oA 097D £7 @D DEF ERROR
0927 13 .99 DEF.L97 097F Bi 00 DEF BRAN
@929 B8 03 . CFA DEF DOGOL 981 04 06 BYT 4,0 L OXXNE
0528 33 06 DEF 74O 9982 @3 85 XXN2 DEF DROP
092D 4B 08. DEF ' SUR 0985 12 B4  XXN3 DEF SEMIS
@92F 12 04 DEF SEMIS o387 &8s L103 BYT 205
9931 83 L99 BYT 203 9986 3F 43 4F ASF "FCOMP" '\ 2cEMP
0932 4E 46 Ci ASP “NFA" ! NFA 2985 i Do -
0933 23 09 DEF L98 298D 6C 09 DEF Lio2
@937 B8 @5  NFA DEF - DOCOL 098F BB ¢S acaMP DEF DOCOL
2939 83 00 DEF LIT 2991 AC a7 DEF STATE
2938 83 00 BYT 5,0 ©993 b a5 DEF AT
993D 4B 08 DEF SUB 0995 59 04 DEF ZEQU
©993F 83 00 DEF LIT 0997 83 00 DEF LIT
@341 FF FF BYT 377,377 2399 11 0@ BYT 21,0
@943 E4 @B DEF TRAY 2958 75 @9 DEF QERR
RBY4T 12 04 DEF SEMIS 239D 12 @4 DEF SEMIS
0947 83 L100 BYT 203 039F 85 L104 BYT 205
0948 58 46 C1 asP "PFA" 1 PFA @300 3F 45 58 ASP "PEXEC"
0948 3109 DEF L99 09A3 45 C3
@94D BB 05 PFA DEF DOCOL 2305 87 89 DEF L103
094F 2B @6 DEF . ONE @9A7 BB 05 QEXEC DEF DOCOL
0951 €4 08 DEF TRAV @909 AC 07 DEF STATE
0953 83 e DEF LIT @3AB D 05 DEF AT
2955 05 oo BYT 5,0 290D 83 o0 DEF L.IT
@957 84 04 DEF PLUS Q9AF 12 00 BYT 22,0
@959 12 04 DEF SEMIS 2981 75 @9 DEF QERR
29338 t @383 12 @4 DEF SEMIS
Q9BS 86 L105 BYT 204
@IBE 3F S0 41 ASP "?PAIRS"
@9E9 43 S2 D3I .
@9BC 9F 09 DEF L104
Q9IHE BB 05 QPAIR DEF DOCOL
@9C0 4B 28 DEF SUB
aBsC2 83 2 8 DEF I.IT
039C4 13 o0 BYT 23,0
@9CE 75 @Y DEF QERR
2ICH 12 @4 DEF SEMIS
o9tA

Source Listing

19




29 30
i 7CEP 7LOADING COMPILE 9A38 86 L111 BYT 206
o9Cch 84 106 BYT 204 BA39 53 4D 55 ASP "BMUDGE" ! ALTER LATEST WORD NAME 8O TH
e5CB 3F 43 53 ASP “7CEP" QAIC 44 47 CS
@3CE D0 BA3F 28 0A DEF L110 ! DICTIONARY SEARCH WON'T FIND
Q9CF BS @3 DEF L10% 2Ad1 ' TIALLY-COMPL
290 B8 @5 . QCsP DEF DOCOL ®A41 B8 @5  SMUDG  DEF DOCOL Par FLETED ENTRY
2303 DF @3 DEF SPAT 243 @9 09 DEF LATES
2305 DS 87 DEF CSP 0A4S 82 00 DEF LIT
@907 5D @5 DEF AT °A47 20 00 BYT 40,0
29D9 4B 08 DEF SuB BA4Y 48 €5 DEF TOGGL
@3DB 83 0 DEF LIT @A4B 12 B4 DEF SEMIS
Q5DD 14 08 BYT 24,0 oAsD B3 L112 BYT 203
Q9DF 73 89 DEF @ERR OA4E 48 45 D8 ASP "HEX®
OIEL 12 @4 . DEF:SEMIS RAS1 38 2R DEF Lit1
Q9E3 88 L107 BYT 210 @AS3 BE @5  HEX DEF DOCOL
@94 3F 4C ASP " ?LOADING" OASS 83 0@ DEF LIT
Q97 41 A4 49 A7 10 00 BYT 20,0
@3EA 4E C7 : 0AS3 B7 07 DEF BASE
@9EC CR @9 DEF L106, QRSB a1 05 DEF STORE
@9EE B8 05  GLOAD  DEF DOCOL @ASD. 12 @4 DEF . BEMIS
05F9 5a 87 DEF BLK RAZF 87 L113 BYT 207
@oF2 3D 0% DEF AT RRED 44 4% 43 ASP “DECIMAL"
89F4 59 B4 DEF ZEQU 0AG3 43 4D 41
@9F6 83 00 DEF LIT 2066 CC
Q98 16 00 BYT 26,0 ORE7 4D OA DEF L112
@9FA 75 09 DEF QERR QAEY BE @85 . DEC DEF DOCOL
@9FC 12 84 - DEF SEMIS RAGE B3 00 DEF LIT
| B9FE 87 Li08 BYT 207 RAGD 2R 00 BYT 12,0
O9FF 43 4F 4D ASP "COMPILE® ! COMPILE THE EXECUTION ADDRES QREF BY &7 DEF BASE
8A02 S50 49 4C . BA71 81 05" DEF STORE
A0S C5 RA73 12 04 DEF SEMIS
A6 E3 09 DEF L107 @A7S BS L114 BYT 205
OARS B8 @S5 . COMP DEF DOCOL PATE 4F 43 54 ASP *OCTAL"
A0 BF 89 DEF QCOMP @A79 41.CC
@ARC 40 B4 DEF FROMR 0A7B SF DA DEF L113
QARE 25 oS DEF DUP @A7D BO @5 - OCTAL  DEF DOCOL
°A19 FE 87 DEF TWOP QATF 83 @0 DEF LIT
on12 33 24 DEF TOR onB1 28 00 BYT 10,0
PA14 5D 05 DEF AT 0RB3 B7 07 DEF BASE
2A16 2A 08 DEF COMMA onas 81 05 DEF STOGRE ~
°A1B 12 A4 DEF SEMIS @ABY 12 24 DEF SEMIS
2A1A Ct - L109 BYT 301 0AB9 87 L115 BYT 207
9A1B DB ABP "L t STOP COMPILATION, ENTER EXEC 2ABA 28 3B 43 ASP * (;CODE) " ! USED ONLY BY COMPILER
@ALC FE 09 DEF L108 OABD 4F 44 45
OAIE BB @5  LBRAC  DEF DoCOL @A%8 A9
2A2Y 23 06 DEF ZERO 0A91 75 0A DEF L114 ! COMPILED BY *;CODE’
eA22 AC 07 DEF STATE oA93 B8 @5  PSCOD  DEF DOCOL
@A24 81 5 DEF STORE RAFS 40 04 DEF  FROMR
2A26 12 04 DEF BEMIS RA97 @9 89 DEF LATES
0A28 81 Li10 BYT 201 : 2A99 4D @5 DEF - PFA
@A29 DD RSP “3* t ENTER COMPILATION STATE @A9B 23 09 DEF CFA
. @A2R 1A OR DEF L109 QA9D 81 0% DEF STORE
| @A2C BB 05  RBRAC  DEF DOCOL @ASF 12 °4 DEF SEMIS
OA2E 83 @ DEF LIT 2AR1 '
°A30 CO 82 BYT 300,0
PA32 AC 87 DEF STATE
0A34 81 05 DEF STORE
A6 12 B4 BEF SEMIS
8A38 !
32
i . ’
oRA1 87 L117 BYT 207 VAFL 84 L120 BYT 204 .
QAAZ 3C 42 5% ASP "<BUTLDS" t CREATE NEW DATA TYPE WITH CO BAF2 34 59 ASP "TYPE
R@ARS 49 4C 44 QAFS €S
°AAa D3 @AF6 DD 0R DEF L119
2ART 89 oA DEF L115 * ROUTINE IN MIGHER-LEVEL FORT OAFS B8 25 TYPE DEF DOCOL
Q@ARE B8 ©5  BUILD  DEF DOCOL QAFA DD 88 DEF DDUP
@ARD 23 06 DEF. ZERO OAFC DE o0 DEF 2BRAN ,
@RAF E& @S DEF CON BAFE 18 90 BYT 30,0 ! OXXL2
QnB1 12 A% DEF SEMIS BD® F2 @4 DEF OVER
QRB3 85 L118 BYT 205 9802 84 04 DEF PLUS
OABL4 44 4F 45 ASP "DOES>" 8804 12 5 DEF SWaP
@AB7 53 BE @BOG AC 91 DEF XDO
OABY A1 OA DEF L117 oBe8 62 o) xxt1 DEF I
OABB BB @5  DOES DEF DOCOL QB®A EE 03 DEF. CAT
@RBED 40 24 DEF _FROMR GBOC 8E B2 DEF EMIT
QABF @3 @9 DEF LATES @BOE F3 02 DEF XLOOP
BACL 4D @9 DEF PFA 810 F8 FF BYT 370,377 XX
BARC3 81 0% DEF STORE OBi2 Bl @2 DEF. BRAN
@ACS 33 0R DEF PSCOD 2B1s 24 0 BYT 4,0 LXXLS
QAC7 52 @8 Al DODOE LDM - R20,R10 QE1E 832 @5 XXL2 DEF DROP
e o 5 migiger yiz oo
0@ E7 PUMD R20, ~RO
%E ec Ei POMD :zzo:mu @B1E 2D B4 82 ASP "-~TRAILING"
@ADe 1C €3 ADM R20,R34 OBLE 41 49 4C
OADE 48 1@ A1 LDM R10,R20 oB21 49 4E C7
2ADS 50 OC At LDM R20,R14 @B24 F1 @A DEF L120
@2AD8 1€ CS SBM R20,R34 9B26 B8 @5 DTRAX DEF DOCOL
DADA 1A E7 PUMD R20,-R32 eB28 23 05 DEF pUP
@ADC 9E RTN eB2n 23 26 DEF ZERD
@RDD 85 L119 BYT 205 PBRC 4C @1 DEF XDO
Q@ADE 43 4F 55 ASP. "COUNT" ! CONVERT STRING TO THE FORMAT OB2E F3 % XXWé DEF OVER
QAE1 4E D4 0B32 F3 4 DEF OVER
@AE3 B3 BA DEF- L118 t USED BY . 2832 84 B4 DEF PLUS
OAES B8 @5  COUNT  DEF DOCOL QB34 2B 6 DEF ONE
@AE7 25 05 DEF DUF @B36 4B @8 DEF .SUB
OREY F1 @7 DEF ONEP 8B38 6E 05 DEF CAT
@AEE 10 @5 DEF SWAP OB3A 44 06 DEF BL.
BAED EE @S DEF CAT OB3C 4B 08 DEF SUR
OREF 12 @4 DEF SEMIS OB3E DE 09 DEF ZBRAN o
@RF1 . 2B43 08 20 BYT 10,0 !
@B42 25 B4 DEF LEAVE
@844 BL 0@ DEF BRAN
@B4G 96 00 BYT 6,0 1 XXWA
OBAB 2B 06  XXW7 DEF ONE
0B4N 4B ©8 DEF SuB
@BAC F3 G0 - XXWA DEF XLOOP
@BAE E® FF BYT 340,377 1XXWE
B%e 12 04 DEF SEMIS
oB52 ¢
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|
. Gy w : 33 . ' EXPECT 34
- : . 8B3C ¢ EXPECT ( adr count - )

B :ggg gg 2E ee L1zs :;;:??.") - eBIC ) i Gets a line of input from the keybdard and stores it at adr
D56 A9 . . @BIC 1 followed by 2 nulls., The CR is not stored. No more than
®BS7 1A OB DEF L122 ' USED ONLY BY COMPILER . @Bat "1 <gount> characters (+ -2 nulls) will be stored at adr.
OBS9 B8 @5  PDOTR  DEF DOCOL ! COMPILED BY *."* @B9C ! :
@BSB AC 04 . DEF. R B30 86 L1248 BYT 206
2BSD ES @R DEF COUNT ‘ . OBYD 43 58 S0 ASP "EXPECT"

@BSE 2% 05 DEF DUP OBAG 45 43 D4
oBSt F1 @7 DEF ONEP S @BA3 &D OB . DEF L124
2BEZ 40 G4 DEF EFROMR - | oBA3 A7 @B EXPEC DEF EXPEC+
@BES 84 04 DEF PLUS @BA7 1E C6 BB EXPEC+  JSB X36,SAVFVM
BB&7 33 04 DEF TOR BBAA 1A ; .
@B&3 F8 OR DEF TYPE . @BRAB ! If you belisve the KR entry point documentation, it may onl
B DEF "SEMIS QBAB ! necessary to’ save and restore ROm here.
L124 BYT 302 : : |- ePAB CE 6D 41 3SB =GET. IN
ASP. 2,." ~ BBRE 1 GET. IN returns R24=line length, R2OS=terminating chl,ractaf,
- DEF L123 ¢ TYPE ASCII MESSAGE @BRE ! in INPBUF with CR after last character
DOTR DEF DOLAL . ) @BRAE BE QOE E3 POMD R36,-R6
DEF LIT - N k @BEl 1E C6 C@ JSB:. X3&,GETFVM
BYT 42,0 ¥ ascit v .+ i eBBAIA
DEF STATE i PBES ¢ now move 1ine from INPBUF to ldr
DEE AT - . @BB5 5532 CLE R25 1 'R24m will be compar#d to cou
DEF ZBRAN N i ;] @BE7T 52 1R El POMD R22,+R32 ! get desired count
BYT 24;0 ' OXXLS @BBR 54 12 Ci CMM R24,R22 rompare to actual count
DEF COMP . " ) @BBD FS @1 JPS EXPELO ! jump if actual >mdesired
DEF. PDOTE o ) ©BEF A3 STM R24,R22 ! ‘actual{desired - use actual
DEF  WORD OBCA ! ’
DEF - HERE : @BCZ S@ 1R El EXPE1C POMD R20,+R32 ! getiadr
BEF CAT @BL3 1C €3 ADM ‘R20,R3I4
DEF OMEF . ; @BLS 14 A3 STM 'R20,R24 " R24m=target address
DEE ALLOT . - @BC7 A9 82 81 LDM R20,=INPBUF ! R20m=source address s
DEF BRAN @BCA 52 91 TSN R22 ! handle zero-langth string
BYT 12,0 LXXLT : : OHCC £7 04 JZREXPE20
XXLE DEF. WORD @BCE 1E C& FE JEB X36,L161% ! use CMOVE to move string
DEF HERE @BDi ez ’
DEF TOUNT S @BDZ ]
DEF TYPE QBDZ 52 14 ES EXPE20  PUMD R22,+R24 ! store 2 nulls at the end
1 B @BDE" 3E RTN 1 of the string
ngL7 DEF. BEMIS @BDE 85 L1127 BYT 205
@BD7 51 85 48 RSP "QUERY™
@BDA G2 D3
@BDC 9C QB DEF L126
@BDE B8 @5 QUERY DEF DOCOL
@BEQ 9R Q6 DEF TIB
@BE2 SD @5 DEF AT
@BE4 83 @b DEF LIT
QBEG 6@ @0 BYT 140,0 ! 96 CHARACTERS INPUT
@BES AS QB DEF EXPEC
QBER 23 26 DEF ‘ZERO
@BEC &3 &7 DEF IN
OBEE 81 05 DEF STORE
QBF@ 1& B4 DEF SEMIS
@BF2 !
: 36
! UNULLY FItL 35 : ! ERASE. BLANKS HOLD PAD
@BF2 ! THE NULL. OPERATION(ASCIL O) 8TOPS. INTERPRETAT ION/COMPILATID BC49. 85 L302 BYT 205
@BF2 ! AT END.OF A TERMINAL INPUT LINE, OR A DISK SCREEN.. ALL DISK J OC4R 435 52 41 ABP. "ERASE" t ERASE
OBF2 ! BUFFERS MUST TERMINATE WITH NULLS, AND ’EXPECT’ PLACES NULL ®C4D 53 CS
QBFe . ! AFTER EACH TERMINAL INPUT LINE. ) @C4F 2R eC DEF L301
@BF2-C1 L300 BYT 301 . oCc51 B8 @% ERASE DEF BOCOL
@BF3 8@ BYT 200 ! ASCII NULL (X} oCs3 23 o6 DEF 2ERO
@BF4 Db QR DEF. L127 - - - echss 31 e DEF FILL
@BFG BE- 05 NULL. ... DEF .DOCOL oCS7 12 04 DEF SEMIS
OBF8 5A B7 DEF BLK N acs9 88 L303 BYT 206
QBFA 5D 05 DEF AT . @C3A 42 4L 41 ASP “BLANKS" ¢ BLANKS
- @BEC DE @@ DEF ZBRAN OCSD 4E 4B D3
@BFE. .26 20 BYT 46,0 ! OXXJ2- . BCER 49 eC DEF L3302
QCeR 2R 26 DEF DNE . o062 BB @5 BLANK DEF DOCOL.
ocez 5/ a7 DEF BLK . OLE4 44 06 DEF BL
2ces 31 0% DEF PSTOR y N © eCe6 31 9C DEF FILL
QCeG: 23 36 DEF ZERO : ocea 12 @4 DEF SEMIS
- HE08 63.97 DEF IN 2C6A 84 1.304 BYT. 204
e 81 05 DEF STORE ) BCEB 48 &F 4C ASP_ “HOLD" v ¢ HOLD.
ecec Sa. 97 DEF -BLK ) @CEE C4 .
QCOE 5D @5 DEF AT @CEF 59 ol DEF L303
oC1@ 7E° 06 DEF BSCR oC71 Ba 0% HOLD DEF DOCOL.
@cCla2 iE 12 DEF MOD - @c73 83 oa DEF LIT
AC14 59 o4 DEF ZEQU . @C7S FF.FF BYT 377,377

. @C16 DE. 2@ DEF ZBRAN ; 8C77 EB @7 DEF HLD

7 @Ci8 o8 o BYT 10,0 L §.0 5 £ i QC73 317 @5 DEF PSTOR
2CL1A A7 83 DEF . @QEXEC T OCYB E8 07 DEF HLD
BACIC 40 04 DEF FROMR oC7D Sh @S DEF AT
QCIE 03 OF DEF.: DROP : QCTF 33 DEF -CSTOR
@2Cee B1 V@ XXJ1 DEF BRAN ) eCat 12 o4 DEF. SEMIS
ocaz 26 0 BYT 6,0 - - QCa3 a3 L3305 BYT. 203
BC24 40 @4 XXJz DEF FROMR o QCca4 5@ 41 Ch AP "PAD™ ! PAD
oCz26 B3 @5 DEF DROF A ) QC87 6A BC DEF L304 .
acea 12 24 XXJ4 DEF. SEMIS °C8g B8 BY PAD DEF . DDCOL
aczA 84 L301 BYT 204 @CBE OE 08 DEF HERE
QLB 46 49 4C ASP "FILL" ! FILL 2Can a3 eo DEF LIT
@cC2E CC QCBF 44 @@ BYT 104,0

. @CEF F& 0B DEF L300 2C91 84 @4 DEF PLUS

» @C31 B8 @5 FILL DEF DOCOL o BC93 12 04 DEF ' SEMIS

i @C33 18 05 DEF - SWAP 2095 [}

@E35 33 B4 DEF TOR-
QC37 F3 04 DEF OVER
QC33 93 a5 DEF CSTOR
QC3E 25 @3 DEF DuUP
@c3D Fi a7 DEF ONEP
QC3F 42 04 DEF FROMR
QC41 2B 08 DEF ONE
@43 4B @8 DEF SUB
C4S5 EB @2 DEF CMOVE
@eC47 12 24 DEF SEMIS
Q@ca9 H
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L

38

! WORD ' (NUMBER)
oo R ] PARL R T ounse
- " . ! . ASP " (NUMBER) " t
ec9-ca OCEG 4D 42 45 R
2C9A8 A3 eC DEF. L3305 OCE9 52 A%
@C9C B8 85 WORD DEF DOCOL. @CEB 95 OC . DEF L1306
SCYE 5A o7 PEF BLK OCED B2 85  pnumE DEF DOCOL
@CRS 3D 05 DEF AT @OCEF F1i. @7 DEF ONEP
oCAE DE @0 DEF ZBRAN @CF1 25 85 DEF DUP
CA4 OC 20 BYT 14,0 tOXXI1 @CF3 33 B4 DEF TOR
eChE SA 87 DEF BLK BCFS GE 0N DEF CAT
@CA8 SD 0% DEF AT oCF7 .B7 @7 DEF BASE
@8CAA 64 13 DEF BLOCK OCF9 5D o5 DEF AT
R@CAC 'B1. 0@ F BRAN OCFB 72 @it DEF DIGIT
OCRE 06 0 . BYT 6,0 . ' ©8CFD DE @@ DEF ZBRAN
eCER SA @6 X1t DEF TIB SCFF 2C 08 BYT 54,0
SCB2 3D @5 DEF AT one: 12 9% DEF SWaP
OCB4 63 @7  XXIZ DEF IN eDe3 B7 @7 DEF BASE
OCBE SD 05 DEF ‘AT oDeS 5D 05 DEF AT
QCBR 84 B4 DEF FPLUS oDR7 8A @3 DEF USTAR
oCBA 10 05 DEF SWwaP eDe9 83 0% DEF DROP
oCBC &5 82 DEF ENCL RDOB A2 B8 DEF ROT
QCBE JE 08 DEF HERE eDeD B7 07 DEF BASE
2CCO 83 o DEF. LIT SDRF SD @S DEF AT
ocC2 2200 BYT 42,0 epil oA 83 DEF USTAR
RCC4 62 @C DEF. BLANK @D13 91 G4 DEF DPLUS
. DECG &3 07 DEFIN-- ®DL5 Ci 07 DEF. DPL
oCCa 31 08 DEF PSTOR @D17 3D 05 DEF AT
eCLA F2 04 DEF- OVER eD19 F1 @7 DEF ONEP
QCCC 4B 28 DEF SUB @DiB DE 00 DEF ZBRAN
@CCE 33 24 - PEF TOR aDih o8 o BYT: 10,0 i AXBS-
OCDR AC B4 DEF. R 2D1F 2B 06 DEF ONE
- ocbe o€ @8 DEF HERE D21 €1 87 DEF DPFL
OCD4 93 @5 DEF GSTOR @D23 31 0% DEF PSTOR
OCD6 B4 04 DEF PLUS QD25 48 @4  XXBS DEF -FROMR
ecn8 eE 08 DEF HERE eD27 Bi. @0 DEFBRAN
ecoa Fi @7 DEF ONEP epEs €6 FF BYT 306,377 { XXF3
eChC. 42 @4 DEF FROMR @D2B 4 @4  XXB4 DEF Fi
@CDE ES 02 DEF CMOVE @DaD 12 64 DEF SEMIS
OCE® 12 04 DEF SBEMIS opaF '
acE2 !
' CNUMBER] NUMBER , -FIND 40
eD2F 88 1308 BYT 210 oDsp 85 L309 BYT 205
QD38 5B AE 55 ASP " INUMBERI" QDAE 2D 46 4F woFIND® t ~FIND
BD33 4D 42 45 epDaL AE C4
@D36 52 DD 9DA3 84 @D DEF L.308.5
ep38 Ez oC DEF L307 eDAS B8 05  DFIND DEF DOCOL
@D3A Be @5  BNUMB DEF DOCOL BDA7 44 06 DEF. BL:
@D3C 23 06 DEF . ZERQ eDA9 9C oC DEF WORD
@D3E 23 06 DEF- ZERD apaB OE @8 DEF HERE
eD4R A2 @8 DEF ROT eDAD 32 @7 DEF CONT 1 GEARCH TONTEXT VOCABULARY
@p42 25 o5 DEF DUP opaF SD o5 DEF AT :
@D44 F1 07 DEF ONEP eDBi %D 05 DEF AT
- QD46 6E 85 DEF CAT B3 B2 01 DEF PFIND
®D48 83 00 DEF LIT 9DBS 25 @5 DEF DUP
@D4A 2D 00 BYT 55,0 @DB7-59 84 DEF ZEGQU
@D4C 5B 08 DEF EQUAL @DES DE @8 DEF. ZBRAN
@D4E 25 @5 DEF DUP QDBB O o BYT. 16,0
2D3e. 33 @b DEF TOR ®DED 93 @S DEF DROP
QDS2 84 @4 DEF. PLUS ODEF OF ©8 DEF HERE
2054 B2 06 DEF LIT eDt1 a3 29 DEF LIT 1 SEARCH FORTH VOCABULARY
QD56 FF FF BYT 377,377 @pC3 EE 1B DEF FPTR
‘eD58 .CL a7 XXFa& DEF DPL aDCs %D 25 DEF AT
@DsA 81 @5 DEF STORE 8pc? Bz o1 DEF PFIND
@D%C ED @C DEF .PNUMB eDcy 12 a4 XXEZ DEF SEMIS
QDSE 25 05 DEF DUP obCH 87 L3t BYT 207
@DE@. 6E 05 DEF .CAT QDCC 28 41 42 ASF " (ABORT) " i ¢ABRORT)
ODEZ 44 06 DEF BL @DCF 4F 52 54 )
QD64 4B 88 DEF SUB oonz A9
eDES DE 0@ DEF- ZBRAN @eDp3. 90 oD DEF L309
QD68 16 00 BYT 26,0 ¢ XXF7= @DDS BS 05 PABOR DEF DOCOL
@DEA 25 05 DEF. DUP @DD7 3R @7 SABOR
@DEC 6E @S DEF CAT 2009 %D o5 DEF AT
@DEE 83 @@ DEF LIT a0D8 95 20 DEF EXEC
@70 2E 20 BYT 56,0 90DD 12 @4 DEF SEMIS
@®D72 4B 08 DEF SUB QDDF '
@D74 23 06 DEF 2ERO
eD76 75 @9 DEF QERR
en78. 23 06 DEF ZERO
@D7A Bi 00 DEF BRAN
@D7C DC FF BYT 334,377 '
QD7E B3 @5 XXF7 DEF DROP
@DB@ 43 @4 DEF FROMR
QD82 DE 00 DEF ZBRAN
aps4 24 @@ BYT 4,0
0DB6 DS 04 DEF DMINU
@Das 1& @4  XXFA DEF SEMIS
eDBp B6 L308.5 BYT 206
ODOB 4E 55 4D ASP - "NUMBER"
@DBE 42 45 D2
D91 2F @D DEF L308
D93 BB 85  NUMB DEF DOCOL
@D9S 2D @7 DEF SNUMB
oD37 SD 05 DEF AT
QD399 95 0 DEF EXEC
QD3R 12 04 DEF SEMIS
oD9D '

22

Source Listing




41

42

t ERROR 1D. ! CREATE

ODDF 85 L312 BYT 205 ‘ PE4S 86 L314 BYT 206
ODER 45 52 52 ASP_“ERROR" ! ERROR QE46 43 52 45 ASP. "CREATE"
ODE3 4F D2 - OE49 41 54 C5

€B @D DEF L311 OE4C 11 OE DEF L313
ODE7 B8 @5 . ERROR  DEF DOCOL ‘QOE4E B8 05 CREAT  DEF DDCOL
@DES B4 06 DEF - WARN GES® AS 0D DEF DFIND
ODEB SD @S DEF. AT OES2 DE 00 DEF ZBRAN .
ODED 6F. 04 DEF 2LESS @ES4 16 00 BYT 20,0 1 XXD2
ODEF DE @0 DEF ZBRAN RESE @3 05 DEF 'DROP
QDF1. 04 00 BYT 4,0 ! XXN4 QESA 37 09 DEF ‘NFA
ODF3 DS @D DEF PABOR QESA 17 OE DEF 1DDOT
ODFS OE @8  XXN4 DEF HERE QESC 83 08 DEF LIT
ODF7 ES oA DEF - COUNT QESE 04 00 BYT. 4,0
ODF3 F8 @A _DEF.. TYPE QEGB 17 15 DEF MESS
QDFB 59 @B DEF. FDOTR OEG2 BF 28 DEF SPACE
@DFD 3 BYT 3 QEE4H OE 08 XXD2 DEF HERE
QDFE. 20 .3F 20 asc," ? * OEGE 25 0F DEF DUP
QE@1 17.15 DEF MESS QEGS 6E 05 DEF CAT
QEQ3 EF 03 DEF SPSTO QEGA AG 06 DEF WIDTH
OEOS 63 @7 DEF 'IN QEEC 5D 05 DEF AT
QEQ7 SD 03 DEF ‘AT OEGE 25 11 DEF MIN
QEQY SR 07 DEF -BLK QE70 F1 07 DEF ONEP
OE®B 5D @5 DEF AT QE72 1E 08 DEF ALLOT
REOD 39 10 DEF QUIT QE74 25 05 DEF DUP
QEOF 12.04 DEF SEMIS OE76 83 00 DEF LIT
@Eil 83 L313 BYT 203 OE78 AR 0@ BYT 240,0
OE12 49 44 ASP "ID." RE7R 48 05 DEF TOBGL
QELS DF @D DEF L312 @E7C QE 08 DEF HERE
OEL7 B8 @S  IDDOT  DEF .DOCOL QE7E 2B 06 DEF. ONE
QE19 89 eC DEF PAD GEB® 4B 08 DEF ‘SUB
@E1B 83 @90 DEF LIT PES2 B3 ¢e DEF LIT
BEID 20 00 BYT 40,0 0EB4 B0 Q@ BYT' 200,0
QELF 83 00 DEF LIT QEBE 48 05 DEF  TOBGL
OE21 SF 00 - BYT 137,0 PEBE @9 09 DEF LATES
0E23 31 oC DEF FILL PEBR 2A 08 DEF COMMA
PERS 25 @5 DEF. DUP QEBC AR @7 DEF CURR
QER7 4D 29 DEF_PFA OEBE ©D @5 DEF AT
QER9 19 09 DEF LFA CE9D 81 05 DEF STORE
OE2B F3 04 DEF OVER 0EY2 OE 08 DEF HERE
@E2D 4B @8 DEF SUB QE94 FE' 07 DEF  TWOP
QEEF 89 @C DEF PAD PEI6 A @8 DEF  COMMA
PE31 10 05 DEF SWAP QE98 12 04 DEF SEMIS
OE33 E£8 02 DEF CMOVE QEIA !
OE3S 89 oC DEF PAD
QE37 ES5 @A DEF COUNT
OE39 83 ¢o DEF LIT
QE3B 1F 00 BYT 37,0
QE3D 69 03 DEF AND
QE3F FB 0A DEF TYPE
QE41 BF 08 DEF SPACE
QE43 12 04 DEF SEMIS
OE4S '

' CCOMPILE] LITERAL DLITERAL 43
9E9n c3 3 4F L3185 BYT 311 . o< TETACE 44
o " & -

9E98 5B 43 4F ASP "CCOMPILE] t [COMPILE] EF1 a2 a8 B ooa
OEA1 4C 45 DD e @EF2 55 BC ASP uCh
@EA4 45 BE DEF L314 BEF4 D4 OF DEF L317
PEAE BB 0S BCOMP DEF DOCOL @EFE B8 05 . W ESS DEF DDCOL ! UNSIGNED LESS THAN NEEDED
@EAS AS oD DEF DFIND QEFE 33 24 DEF TOR t FOR ' 28TACK’
OEAR 59 04 DEF . ZE0U OEFA 23 06 DEF - ZERQ
@EAC 23 26 DEF ZERD BEFC 40 04 DEF FROMR
OEAE 75 09 DEF GERR QEFE 23 05 DEF ZERO
OEB@ 03 @5 DEF - DROP @Fe@ DS @4 DEF DMINU
QEBZ 29 @9 DEF CFA OF02 91 04 DEF DPLUS
QEB4 2R @8 DEF COMMA OFd4 18 0% DEF SWap
OERE 12 04 DEF SEMIS OF26 83 05 DEF DROP
@EBS C7. L3516 BYT 307 OFOB E6F B4 DEF ZLESS
QEBS L. 49 54 ASP "LITERAL" ' LTTERAL OFOA 12 04 DEF’ SEMIS
OEHC 45 52 41 OFOC 86 L319 BYT 206
QEBF. CC @FaD 3F .53 RSP "?STACK" 1 P8TACK
QEC® ‘9A OF DEF L315 @F1DQ 41 43 CB
OEC2 B8 05  LITER DEF DOCOL OF13 F1 Q€ DEF L1318
QEC4 AC 07 DEF STATE @F1% B8 ®5 = @STAC  DEF DOCOL 1 ERROR CHECK
@ECE 5D @5 DEF AT @F17 83 @2 DEF LIT -
OECSE DE @w DEF ZBRAN OF19. 34 28 DEF XS0M2
QECA @8 @3 BYT 10,0 QF1B DF @3 DEF SPAT
2ECC 08 2R DEF COMP OF1D- F6 @E DEF ULESS
@ECE 83 0@ DEF LIT OFLiF.2B @6 DEF ONE
QED® 2R @8 DEF COMMA OF21 75 @9 DEF GERR
QEDZ 12 04 xxbé DEF SEMIS @F23: DF 23 DEF SPAT
©ED4 T8 L317 BYT 310 QF25 9FE 28 DEF HERE
QEDS 44 4C 49 ASP DL ITERAL" ! DLITERAL OF27 83 .00 DEF LIT -
QEDS ‘54 45 Sg @F29 8¢ @0 BYT 200,0
QEDB 41 TC . . QF2E B4 B4 DEF  PLUS
QEDD BB 9F . DEF 1316 OF2D F6 OE DEF ULEBS
QEDF BB @5 DLITE DEF bOCOL @F2F 33 06 DEF WO
OFEL AC @7 DEF STATE oF31 75 @9 DEF  QERR
OEE3 5D 05 DEF ‘AT QF33 1204 DEF SEMIS
QEES DE 00 DEF ZBRAN oF3s :
0EE7 08 2@ BYT 10,0
QEED 1@ @5 DEF SWAP
QEEB C2 OF DEF LITER
QEED C2 OF DEF LITER
OEEF 12 @4  XXNS DEF SEMIS
QEF1 1
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' INTERPRET IMMEDIATE t VOEABULARY
oF35 a9 L320 .BYT 211 @F9D 8A L322 BYT 212
OF36 49 4E 54 ASP " INTERPRET" ¢ INTERPRET OFIE 56 4F 43 ASP “VOCABULARY™ ! VOCABULARY
RF39 45 52 5@ OFAL 41 42 B3
@F3C %2 45 D4 BFAA AT 41 52
OF3F OC OF DEF L319 OFA7 DI
OF41 BS @5 INTER DEF DOCOL @FR8 85 OF DEF L321
@F43 RS OD DEF DF IND OFRA B2 05 vBcaB DEF DOCOL
OF45 DE 00 DEF 1BRAN @FAC AR @A DEF BUILD
BF4A7.1E 20 BYT 36,0 BFAE 83 28 DEF LIT
@F49. AT @7 DEF STATE OFBR 81 AR BYT 204,240
OF4B 5D @5 DEF AT OFB2 2A @3 DEF COMMA
BF4D.6F 88 DEF LESS OFBA AQ 07 DEF CURR
@F4F DE 0@ DEF ZBRAN OFB6 %D 85 DEF AT
QF51 2R o2 BYT 12,0 OFB8 25 0% DEF DUP ¢t CORRECT FOR FORTH
RF53 23 @9 DEF CFA OFBA 63 08 DEF LIT t VOCAB POINTER IN RAM
@FSS 2R 28 DEF COMMA @FBC EE 1B DEF FPTR
@F37 Bl @@ DEF . BRAN OFBE 5B 08 DEF EQUAL
@F59 06 @@ BYT 6,0 @FCe DE 00 DEF ZBRAN
oFSR 23 o9 XXES DEF CFA oFC2 08 o0 BYT 10,0
@FSp 95 00 DEF. EXEC @FC4 03 05 DEF
@FSF 15 OF XXE& DEF GSTAC oFCE 83 o9 DEF LIT
oF61 Bt Q0 DEF BRAN OFC8 @6 10 DEF XXF+&
RF63 iC ¢ BYT 34,0 eFCh 33 06 DEF TWO ! BRANCH TO HERE
OFES OE 08 XXEA DEF HERE OFCC 4B 28 DEF SUB
@F67 93 oD DEF NUMB OFCE 2R 88 DEF COMMA
RFE9 .Cy 07 DEF DPL SFNe BE 28 DEF HERE
@FEB SD @5 DEF AT QFD2 D& 06 DEF vOCL
OFED F1 @7 DEF ONEP @FD4 SD 05 DEF ‘AT
@F6F DE @0 DEF ZBRAN D6 2n 08 DEF COMMA
@F71 88 00 BYT 10,0 ! OXXF4 oFDE D3 08 DEF vOCL
©F73.DF BE DEF DLITE OFDA 81 85 DEF STORE
@F75 Bi 0@ DEF- BRAN BB oA DEF DOES
RF77 06 08 BYT 6,0 1 OXXFS @FDE FE 97 povoc DEF TWOP
@F79 @3 05 XXF4 DEF DROP OFEQ 2% 05 DEF DUP * t IF FORTH VOCABULARY,
RF7B €2 GE DEF LITER RFEZ 83 08 DEF LIT
@F7D 15 OF XXFS DEF @STAC QFE4 06 10 DEF XXF+& ¢ USE FPTR
OF7F BL 00 XXE7 DEF BRAN @FEG SB 08 DEF EQUAL ! OTHERWISE DON'T
@FB81 C2 FF BYT 302,377 @FES DE 00 DEF ZBRAN
oF83 12 04 DEF SEMIS OFER 08 20 BYT 10,0
RFBS 89 L1321 BYT 211 QFEC 93 05 DEF DROP
QFBE 49 4D 4D ASP "IMMEDIATE" t IMMEDIATE OFEE 83 @0 DEF LIT
OFBY 45 44 49 OFF@ EE 1B DEF FPTR
BFBC 41 54 C5 OFF2 92 @7 DEF CONT
@FBF 35 oF DEF L320 OFFs 81 05 DEF STORE
@F91 BB @5 IMMED DEF DOCOL OFFE 12 B4 DEF SEMIS
BF93 09 @3 DEF LATES OFF8 4
oF9S 83 00 DEF LIT
QF97 42 @3 BYT 100,0
RF99 48 @5 DEF TOGGL
OF9B 12 84 DEF SEMIS
@FID '
47 48

' FORTH BEFINITIONS ( QUIT ' ABORT
OFF8 C5 L1323 BYT 308 1855 85 L327 BYT 205
OFF9 46 4F ASP "FORTH" { FORTH 1 41 42 4F ASP "ABORT" ! ABORT
SFEC 54 CB 1269 52 D4
BFFE 9D OF DEF L322 1068 32 1@ DEF L32&
1000 €7 @A  FORTH DEF DODOE 186D BB 05  ABORT DEF DOCOL
1002 DE OF DEF DOVOC 106F EF @03 AB+2 DEF SPSTO
1004 Bi AP BYT 201,240 1971 83 ™ DEF LIT
1006 68 0@  XXF+6 BYT 0,0 { TERMINATE FORTH LINKAGE HERE 1073 36 28 DEF XS0
1008 @0 20  XxxvOC BYT 0,0 ! VOCABULARY LINK 1073 87 06 DEF SZERD
100488 L324 BYT 213 1877 81 0% DEF STORE
1008 44 A5 46 ASP “DEFINITIONS® ! DEFINITIONS 1879 CL 12 DEF MTBUF
100E 49 4E 49 1878 69 @A DEF DEC
1911 54 49 4F 107D BF @8 DEF ' SPACE
1814 AE D3 187F D6 92 DEF CR
1015 F8 OF DEF L323 1081 59 2B DEF PDOTE
1818 BB @5  DEFIN DEF DOCOL 1883 oF BYT 17
1018 92 @7 DEF CONT 1884 48 S@ 37 ASC “HP7S FORTH 1.0 *
164C 5D @5 DEF ‘AT 1887 35 20 46
121E RS @7 DEF CURR 10BA AF B2 S4
1029 81 @S DEF STORE 188D 48 20 31
1822 12 @4 DEF SEMIS 1090 2E 30 20
1024 C1 L325 BYT 301 1093 02 10 DEF FORTH
1825 A8 ASP- " [ 1895 18 10 DEF DEFIN
1826 O 10 DEF L324 1097 39 1@ DEF QUIT
1028 B8 O35 PAREN DEF DOCOL 1899 12 04 DEF SEMIS
1820 83 00 DEF LIT 1098 '
182C 29 0 BYT 51,0
162E SC eC DEF WORD
1030 12 04 DEF SEMIS
1832 84 L326 BYT 204
1933 51 55 49 ASP "QUIT" t euIT
1036 D4
1037 24 10 DEF L3253
103% BB 85  QUIT DEF DOCOL
1038 23 @& DEF ZERO
103D 5A @7 DEF BLK
1@3F 81 05 DEF STORE
1041 1E @A DEF LBRAC
1843 @1 @4  XXBt DEF RPSTO
1045 DE OB DEF GUERY
1847 41 OF DEF INTER
1849 AC @7 DEF STATE
1048 SD 05 DEF AT
184D 59 @4 DEF ZEQU
104F 1IF @7 DEF OKFLG
1851 5D @5 - DEF AT
1053 69 93" DEF AND
1055 DE 08" DEF ZBRAN
1057 08 oe BYT 10,0 t XXB2
1055 59 0B DEF PDOTQ
1058 @3 BYT I
105C 4F AB 20 ASC "OK *
105F Bl 00 XXB2 DEF  BRAN
1061 E2 FF BYT 342,377
1063 12 04 DEF SEMIS
1065 '
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1098 A1 BYT- 241 ! £0DE ATTRIBUTE BYTE 10F6 { NOTE: THIS SYSTEM DOES NOT NEED THE OPERATIONS ’+~" AND ’D+
1e9C 298 FORTH.  BIN ! MUST-BE IN BINARY MODE 1OFE ! BECAUSE *M%’ AND "M/° ARE DEFINED IN. CODE
109D CE Ch 4F JSB =GAVENY 1 R10 relativize & save 10F6 83 1402 BYT 203
10RG 5C Bl A3 LDMD R34,=ROMPTR 1OF7 41 42 D3 ASP "ABS"
10A3 82 1aFA EQ 10 DEF L4011
10R4 56 A9 OR LDM R26,=12,0 ! move 12 bytes 1QEC BB 05 aBS DEF DOCOL
10A7 00 18FE 25 05 DEF DUP
10A8 SA A9 73 LDM R32, =0R+22 ! MOV #ORIGIN+22,R3 START MOVI 1108 6F 04 DEF ZLESS
10RB 00 : 1102 DE 0@ DEF "ZBRAN
10AC IC €3 ADM R32,R34 1104 04 QG BYT 4,0 o OXXRS
10RE 54 BS 71 LDMD R24,X34,0R+20 ! MOV ORIGIN+20,R4 MOVE TO USE 1108 C4 04 DEF MINUS
1981 @0 1188 12 B4 XXRS DEF SEMIS
1982 C3 aDM R24,R34 1108 84 L403 BYT 204
103 CB 06 00 ADM #24,=6,0 ! ADD #6,R4 11@B 44 41 42 ASP “DABS"
1085 56 1A C3 ADM R26,R32 ! ADD R3,RS COMPUTE LOOP STOP 110F D3
19HY 5@ 1A E1 L40O1S  FPOMD R20,+R32 1 MOV (R3)+, (R4)+ 110F F& 1@ DEF L402
19BC 14 ES PUMD R20, +R24 1111 B8 @5  DABS DEF DOCOL :
18BE 3R 16 C1 CMM R32, R26 1113 25 @5 DEF DUP
10Ct F4 F6 JNG L4001% !BLT 1% 1115 6F 04 DEF ZLESS
19C3 40 1C BS LDMD RO, X34, 0R+24 ' MOV ORIGIN+24,RP 1117 DE 2@ DEF ZBRAN
1eC6 75 00 . 1113 84 00 BYT 4,0 t XXRB
1ece c3 ADM RO, R34 111B D5 @4 DEF. DMINU
10C9 48 A9 EF LDM R10, =AB+2 ! MOV #ABORT+2, IP 179D 12 %4  XXRB BEF SEMIS
10CC 10 111F 83 L404 BYT 203
1eCD €3 ADM ‘R10,R34 - . 1120 4D 49 CE ASP "MIN"
1OCE SE A1 LDM R36,R34 + INIT FORTH RELOC REG: 1123 e 11 DEF L403
12D 4C @8 EJ NEXT POMD R14,+R10 ! WAC-CHIdg I<—I+2 1125 BB 05 MIN DEF DOCOL
1003 iC C3 ADM R14,R34 1 MAKE WA ABSOLUTE 1127 F3 04 DEF DVER
1808 50 eC £1 POMD R20,+R14 ! CAC-C(WA) WAC—WA+2 1123 F3 @4 DEF GVER
10D8 1C C3 ADM R20,R34 ! MAKE.-CA ABSOLUTE . 1158 a7 o8 DEF GREAT
10DA 1@ C6 @ J8B X20,0 + EXECUTE PROLOBUE OF THIS WOR 112D bE @ BEF ZBRAN
1oDD 20 E 112F 04 00 BYT 4,0 ! XXR7
AQDE F@ Fa JMP NEXT 1131 10 @5 DEF SWAP
10EQ 84 1401 BYT 204 1133 @3 @5 XXR7 DEF DROP
10E1 53 2D ASP "8->D" i SINGLE TO DOUBLE 1125 12 04 DEF SEMIS
1BE4 C4 4 1157 83 L405 BYT 203
10E5 &5 10 DEF L327 1136 4D 41 D8 ASP “MAX"
19€7 E9 10 70D DEF STOD+ 1128 tF 11 DEF (404
19E9 50 93 STaD+ €LM R20 113D B8 @5 MAX DEF DOCOL
12EB 52 1A RS LDNMD -R22,R32 113F F3 Q4 DEF GOVER
10EE FS 92 JPS L4011% 1141 £3 04 DEF OVER
10F3 3@ 8B DEM R20 1143 6F @8 DEF LESS
1OF2 5@ 1A E7 L4011s  PUMD R20,-R32 1145 DE 0@ DEF IBRAN
10FS 9E RTN 1147 04 00 BYT 4,0 . 1 XXR6
10F6 ' 1149 10 25 DEF SWAP
1148 23 @5 XXR& DEF DROP.
114D 12 @4 DEF SEMIS
114F !
51 ! M/ 52
¢ M 1199 B2 L407 BYT 202
1146F 82 L4086 BYT 202 1191 4D AF ASP "M/
11508 4D AR ASP "ME" 1193 4F 11 DEF L406
1152 37 11 DEF L40S 1195 97 11 MSLAS DEF MBLAS+
1154 56 11 MSTAR DEF MSTAR+ . 1197 5¢ 1A BS MSLAS+ . LDMD R20,X32, TWO. ! SAVE ‘BIGN
1156 5@ 1A BS MSTAR+  LDMD R20,X32, TWO. ! SAVE SIGN 1190 82 80
1159 22 Q@ = 119C @@ E7 PUMD R20,-RO
115D 2@ E7 PUMD R20,-RO 119E F6 04 JINZ LAO7SS ! ND SIBN CHANGE
115D F5 @5 JPS LAOLLS 11A0 52 A3 LDMD R22,R0 .
115F 8D TCM R20 ! BET ABS VALUE 11A2° 89 1CM R22
1160 1A B7 o2 STMD R20, X32, TWO. 1183 A7 STMD R22, RO
1163 00 i 11A4 52 00 AS L407S$  LDMD R22,RO ¢t DUPLICATE IT
1164 52 10 AS LA061%  LDMD R22,R3I2 1187 E7 PUMD R22,-RO
1167 FS5 29 JPS LA062S 11A8 FS 18 JPS L4071%
1169 50.80 AS LDMD R20,R0 t°ADJUST SAVED SIGN 11AR ! TAKE ABS VALUE OF DOUBL~INTEBER.DIVDEND
116C 8D TCM R20 11AA 5@ 1A BS LDMD R20, X32, TWO.
116D. A7 STMD R20,RO . 11AD B2 82
116E S 8D TCM R22 t GET ABS VALUE 11AF BF NCM R20
117@ 1A A7 STMD R22,R32 11B2 52 BS Q4 LDMD R22, X32,FOUR.
1172 1E €6 BC L4042% - JISB X36,UMULT t MULTIPLY 1183 02
1175 @3 11B4 8D TCM R22
1176 50 9@ E1 POMD 'R20; +RO . 1185 FA 02 INC L4076%
1173 FS5 14 IPS L40&3S 1187 50 89 ICM R20 -
1178 1A A5 LDMD. R20, R32 ' ‘NEBATE DOUBLE-INTEGER # ON 'S 1189 50 1A B7 L4074%  STMD R20,X32, TWO.
117D BF NCM K20 i 11BC 02 @0 :
117E 52 BS 02 LDMD R22,X32, TWO. 11BE 52 B7 04 STMD R22,X32,FOUR.
1181 00 1101 @0
1182 &F NCH R22 116250 1A AS L40O71$  LDMD R20,R32 .
1183 89 1cM R22 11E5 FS 09 JPS L4072% ! 18 DIVISOR WNEBATIVE?
1186 FA @2 INE L4064% 11C7 52 0B AS LDMD R22,RO ! IF YES NEGATE QUOTIENT SIGN
1186 5@ 89 IcM R20 {1CA 8D TEM R22
1188 50 1A A7 LAOL4s  STMD R20,R3I2 11CB A7 STMD R22,R0
1188 52 B7 @2 STMD ‘R22, X32, TWO. 11CC S0 8D TEM R20 ¢ AND TAKE ABS OF DIVISOR
11BE 00 11CE 1A A7 STMD R20,R32
118F 9E LA0&3% - RTN 11D@ 1E C6 3F L4072¢ JIBB X36,UDIV
1190 ! 11D3 93 .
11D4 5@ o0 Ef POMD R20; +RO t NEBATIVE QUOTIENT?
11D7 FS- 04 JPS LAO73S fNO
11D9 1R AS LDMD R20,R32 ! NEGATE. QUOTIENT
11DB 8D TCM R20 :
11DE A7 STMD R20,R32
110D 50 @@ £1 LAO73%  POMD R20,+RO ! NEGATIVE DIVIDEND?
11E@ FS 08 JIPS L4074% { NEBATE REMAINDER
11E2 1A BS 02 LDMD R20,X32, TWO.
11ES 00
11E6 8D TCM R20
11E7 B7 02 00 STMD R20, X32, TWO.
11EA S9E L40748  RTN
11EB ! .
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H IMOD / ¢ MOD x/MOD %/ M/MOD
11EH 81 L408 BYT 201 1218 83 (331 BYT 203
11EC AR AP "R 1219 4D 4F ASP “MOD™
11ED 920 11 DEF 1407 12iC @A 12 DEF L410
11EF . BB 03 STAR DEF DOCOL 121€ BB @5 MOD DEF DOCOL
11F1 56 11 DEF MSTAR 1289 FE 11 DEF  SLMOD
11F3 03 85 DEF DROF 1222 03 @5 DEF DROP
11F5 12 Q4 DEF SEMIS 1284 1284 DEF SEMIS
11F7 L409 BYT 204 1226 8% ta12 BYT 20%
11F8 2F 4D 4F ASP " /MOD" 1287 @A F ASP “%/MOD"
11FB CA 122 aF C4
11FC EB 11 DEF L4088 12eC 18 12 DEF L411
1iFE B8 0S5 SLMOD DEF DOCOL. 128 B 05 E5MOD DEF DOCOL
1200 33 04 DEF TOR 1230 33 4 DEF TOR
1202 £7 1@ DEF STOD 1232 8411 DEF MSTAR
1204 40 04 DEF FROMR 1234 42 B4 DEF FROMR
1206 9% i DEF ‘MSLAS 1236795 11 DEF MSLAS
1208 12 04 DEF SEMIS 1238 12 24 DEF SEMIS
120A 81 LA10 BYT 201 123a 82 L413 BYT 202
1208 AF ASP wz% 123B 2R AF ngs
120C ¥7 it DEF. L80% 183D 26 i2 DEF L412
120E B8 05 SLASH DEF DOLOL i23F B8 O5 SSLA DEF DOCOL
1219 FE 11 DEF .81.M0D 1241 2E 12 DEF SSMDD
1212 190 05 DEF. .GWAP 1243 1005 DEF SwWAP
1214 @3 03 DEF .DROP 1245 83 @5 DEF DROP
1216 12 98 DEF SEMIS 1247 12 Ok - DEF SEMIS
1218 ¢ 1249 8% L414 BYT 205
) 184 4D2F 4D PGP “M/MOD" -
124D 4F C4 -
ta4F 30 12 DEF L413
1251 BB RS MSMDD DEF .0OCOL
125333 24 DEF TOR
1255 2306 DEF IERD
1257 4C 04 DEF R -
1253 3D 03 DEF uSLaAS
125E 40 B4 DEF FROMR
125D 10 % DEF SWaP -
185F 33 04 DEF TOR s
1261 °3D 03 DEF USLAS
1863 40 @4 DEF FROMR
1265 12 04 DEF BEMIS
1267 !
s +BUF UPDATE EMPTY~BUFFERS Fs ' FLUSH 56
1267 84 Ls02 BYT 204 12CF 85 LS BYT 208
1268 2B 42 55 ASP “+BUF" 12D0 46 4C S5 ASP "FLUSH"
1268 C6 12D3 33 C8
126C 49 12 BEF LA14 12D5 Bl 12 DEF L5042
186E B8 @5 PBUF PEF DDCOL 1£D7 BB B5 FLUSH DEF DOCOL
1870 72 @6 DEF BEUF 12D9 66 @6 DEF LIMIT
1272 43 e DEF LIT- 1EDB 5R. 06 DEF FIRST
1274 Q4 .00 BYT- 4,0 120D 4C @1 DEF. XDQ
1276 B4 @4 ber PLUS 12DF 62 91 XXTA DEF 1
1278 84 R4 DEF PLUS 12€1 5D @5 DEF AT
127A 25 05 DEF  DUP 12E3 6F 04 DEF ZLESS
127C €6 06 DEF LIMIT 12£9 DE 00 DEF IBRAN .
127E SB @8 DEF EQUAL 12E7 1E 0@ BYT 38,0 ' XXT7
1280 DE. 8@ DEF IERAN SR 12ES 62 81 DEF 1 :
1882 @6 20 BYT 6,0 VXX 1PEB FE 07 DEF .TWOP
1284 23 035 DEF DROP 12ED £2 @) DEF_}
1286 SR 06 DEF FIRST 12EF 5D @5 DEF AT
1288 25 @5 XXT1 DEF. DUP 18F1.83 o0 DEF LIT
128A 12 97 DEF. PREV 12F3 FF. 7F BYT 377,177
128C 5D 05 DEF AT 12FS 69 @3 DEF AND
188E 4B @8 DEF SUB 12F7 25 @3 DEF DUP
1290 12 B4 DEF SEMIS 12F9 33 04 DEF TOR
1892 &6 L3033 BYT 206 12FB 23 @85 DEF ZERD .
1293 55 50 44 ASP “UPDATE" 18FD €C 17 DEF RW
1296 41 54 CS LEFF 40 04 DEF FROMR
1239 67 12 DEF L502 1301 62 B1 DEF. 1
1298 B&-05 UPDAT DEF- DDCOL 1303 81 05 DEF STORE
123D 12 a7 DEF PREYV 1305 72 o6 XXT7 DEF BBUF
129F 5D @5 DEF AT 1307 83 DEF LIY
12AL 5D @5 DEF. AT 1309 04 @9 BYT 4,0
12A3 82 Q0 DEF LIT 1308 84 4 DEF PLUS ‘
12A% 0080 s BYT 0,200 136D 12 o1 DEF XPLOD
128A7 7R @3 DEF OR 130F D@ FF BYT 320,377 ! OXXTA
12R3 i2 @7 DEF PREV 1311 12 24 DEF SEMIS
12AB SD- 85 DEF AT 1313 !
12AD 81 05 DEFSTDRE
12AF 12 .04 DEF SEMIS
1281 8D LSos - BYT 215
12B2 45 4D Se ASP "EMPTY-BUFFERS"
125 54 59 2D
12B8 42 53 46
12BB 46 45 52
12BE D3
i2BF 92 12 DEF L3503
12Ct B8 @5 MTBUF DEF .DOCOL
1203 5A 06 DEF FIRST
12C5 66 86 DEF LIMIT
1267 F3 04 DEF OVER
12C9 4B 08 DEF SuB
12CB 51 eC DEF ERASE
12CD 18 24 DEF. S8EMIS
12CF H
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! BUFFER 51 ' BLOCK 58
lgxz 85 L BYT 206 135C 85 L3507 BYT 205 -
1314 42 55 46 ASP "BUFFER" 135D 42 4C 4F ASP  “BLOCK®
1317 46 45 D2 136@ 43 CB
1318 CF 12 DEF - LSO, 1262 13 13 DEF. L1508
131C B8 @5 BUFFE DEF DOCOL 1364 B8 @5 BLOCK DEF DOCOL
131E 07 o7 DEF USE 1366 -84 Q7 DEF OFSET
132@ 3D.@5 DEF aT ~ 1368 5D o5 DEF AT
13g2’ 2% 05 DEF. DUP 1360 84 G4 DEF PLUS
1324 33:.04 - DEF TOR 136C .33 04 DEF TOR
1326 6E 12 XXT2 DEF PBUF 136E 12 @7 DEF. PREV
1328 DE 0@ DEF ZBRAN . 137@ SD. 8% DEF AT
1324 FC FF BYT 374,377 L oXXT2 1372 2% oS DEF DUP
132C o7 @7 DEF USE : 1374 5D. 05 DEF aT
132€ 81 05 DEF. STORE 1376 4C 04 DEF. R
1330 4C 04 DEF R ‘1378 4B @8 DEF ‘SUB
1332 5D 05 DEF AT ‘137A 25 09 DEF" DUP
1334 6F 04 DEF ZLESS 137C. 84 R4 DEF FLUS
1336 DE @0 DEF | ZBRAN . 137E DE @@ DEF  ZBRAN .
1338° 14 @0 BYT 24,0 LOXXTS 1388 34 .00 BYT 44,0 ! XXT4
133 4C 04 DEF R 1382 6E 12 XXTS DEF PBUF
133C FE @7 DEF. TWOP 138453 04 DEF ZEQU
133E 4C @4 DEF R 1386 DE o0 DEF - ZBRAN
1340 5D O% DEF. AT 1388 14 0@ BYT 24,0 1UXXTE -
1342 83 @@ DEF LIT 138A 23 @5 DEF DROP
1344 FE 7F BYT 377,177 138C 4C @4 DEF R
1346 69 03 DEF_AND 138E 1C 13 DEF BUFFE
1348 23 @6 DEF ZERQ 1390 &5 85 DEF DU
134R 6C 17 DEF RW 1392 4C 04 DEF R
134C - AC 04 XXTS DEF R 1394 28 06 DEF ONE
134E 81 0% DEF . STORE 1396-60 17 DEF. RW
1350 4C 04 DEF R 1398 33 06 DEF TWO
1352 12 @7 DEF PREV 139A 4B 28 DEF SUB
135481 @5 DEE - STORE 139€C &5 05 XXTé DEF DUP
1356 40 04 DEF FROMR 139E 5D @S EF AT
1358 FE @7 DEF TWOP 1300 4C 24 DEF R
13%A 12 o4 DEF SEMIS 13A2 4B 8 DEF SUR
135C H 13p4 25 @5 DEF DUF
1366 B4 24 DEF PLUS
13R8 59 04 DEF . ZEQU
13AA DE 20 DEF  ZBRAN
13RC DE FF BYT 326,377 t XXTS
13AE - 25 @5 DEF. DUP
1360 12 @7 DEF PREV
13BE 81 05 DEF' STORE
13E4 4@ D4 XXT4 DEF :FROMR
13B6 #2 05 EF DROP
135D FE @7 DEF, TWOP. -
13EA 12 @4 DEF SEMIS
13EC ! B
60
] (LINEY .LINE 59 142E 0B nse1 BYT 13
13BC 86 L510 BYT 206 X 142F 65 6D 7@ ASC "empty stack
13BD B 4C 49 ASP " (LINE) " 1438 74 79 2@
13C0 4E 45 A9 1435 73 74 61
1303 5C 13 DEF L50% 1438 63 6F ]
13C5 R 25 PLINE DEF DOCOL 143A OF MSB2 BYT 17 ; f
13C7 33 04 DEF TOR 1438 64 69 63 ASC “dictionary fuli"
13C9 4E @6 DEF CL 343E 74 &3 6F
. 13CB 72 @6 . .DEF EBUF 1441 BE 61 72
136D BE 12 DEF.-SSMOD 1444 739 B0 66 -
130F 40 04 . DEF’ FROMR 1447° 75 6C 6C :
1301 7E 06 DEF BSCR 144A 19 MSE3 BYT 31 .
13D3 EF 11 DEF STAR 144B &3 6E &3 ASC "incorrect addressing mode"
13D5 84 94 DEF PLUS 144E 6F 72 78
13D7 B4 13 DEF . BLOCK 1451 65 63 74
1309 84 @4 DEF PLUS 1454 .20 61 64
13DB 4E 06 DEF CL 1457 64 T2 65
130D 12 @% DEF SEMIS 145R 73 73 69
i3DF 85 L5181 BYT 205 [145D). 6E &7 0
13E6 2E AL 49 ASP "L LINE" 146@ €D 6F &4
133 4E CS 14663 65
13E5 BC 13 DEF L5310 1464 @O0 MSG4 BYT 14
13E7 B8 @5 DLINE DEF DOCOL 1465 69 72 6E ’ ASC "isn"t unique"
1369 €5 13 DEF PLINE 1468 27.74 20
13EE 26 QF DEF DTRAI 1468 75 6E 63
13ED F8 @A DEF TYPE 146E 71 75 €5
13EF 12 04 DEF SEMIS 1471 @A MSE7 BYT 12
13¥1 86 L511.9  BYT 204 1472 66 75 &C ASC "full stack"
13F2 4D 53 47 ASP "MSGADR" 1475 6C 20 73
13F5 41 44 D2 : 1478 74 ‘61 63
13F8 DF 13 DEF L1511 1478 6B
13FR 21 @6 MSGADR DEF DOVAR 147C 1@ MsG17 BYT 20
13FC 0@ 0@ BYT 0,0 10 147D 63 6F &D ABC "compilation only"
13FE RE" 14 DEF MSG1 1480 78 69 6C
1400 30 14 DEF MSB2 1483 6174 63
1402 48 14 DEF MSG3 1486 &F &E 20
1404 64 14 DEF MSG4 1489 &F 6E &C
1406 @2 00 BYT 0,0 (-] 148C 79
1408 ‘00 00 BYT 0,0 ' 148D QE MSB18 BYT 16
140 71 14 DEF MSG7 148E 65 78 65 ASC "execution only"
150C. 00 20 BYT 0,0 18 1491 6275 74 :
140E 2@ 20 BYT 0,0 19 1494 69 EF &E
141@ 02 00 BYT 0,0 ' 10 1437 2@ 6F ‘6E
1412 @0 00 BYT 0,0 to1g 1498 6C 79
1414 00 0@ BYT 0,0 112 149€ 17 MS619 BYT 27
1416 6020 BYT 0,0 L <1 149D 63 &F 6E ASC "conditionals not paired”
1418_00: 00 BYT 0,0 ' 14 1400 64 €9 74
141A 00 00 BYF 0,0 ! 1S 14A3:69 6F 6E -
141C p@ 00 BYT 6,0 t 16 1406 61 &C 73
141€ 7C- 14 DEF MSG17 14A% 20 &£ 6F
1420 BD 14 DEF ‘MSB18 14AC 74 2@ 70
1422 9C: 14 DEF MSGB19 140F 61 69 72
1424 B4 14 DEF MSB20 14B2 65 64
1426 CC 14 DEF MSG21 1454 ! -
1428 E4. 14 DEF MS622
142 20 00 BYT 0,0 123
142C FA 14 DEF MSG24
142E '
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61 62
14BA 17 MSG20 BYT 27 1517 B8 @3 MESS DEF DOCOL
14B% €4 63 66 ASC “definition not finisheg® 1519 23 @6 DEF ZERD
14BB 69 &€ 69 181B F3 84 DEF OVER
14PB 74 69 &F 151D 6F 98 DEF LESS
ABE GE 29 6E 151F DE @9 DEF IBRAN
1401 &6F 74 20 1521 24 @@ BYT 44,0
1404 €6 69 GE 1823 25 @5 DEF - DUP
1407 89 73 68 152% 83 @@ DEF LIT
1400 €5 64 1527 19 20 BYT 31,0
14€C 17 Mse21 BYT 27 1523 &F @8 DEF LESS
1aCD 69 EE 2@ ABC “in protected dictionary* 1528 DE 2R DEF ZBRAN
14D@ 7@ 72 6F . 152D 12 2@ . BYT 22,0
14D3 74 65 63 152F 23 @5 DEF DUP
14D6 74 65 64 1531 33 26 DEF TWO
14D9 20 64 69 1533 EF 11 DEF STAR
14DC 63 74 69 1533 FR 13 DEF MSGADR
14DF €F 6E 61 1537 84 24 DEF PLUS
1482 72 79 1539 5D @5 DEF AT
14E4 1T MS822 BYT 28 R 153B Bl 2@ DEF BRAN
14E5 75 73 65 ASC "use only when loading” 153D 04 0@ BYT 4,0
14E8 29 6F &E 153F 23 @6 DEF ZERO
14ER 6C 79 2@ 1541 Bl @@ DEF BRAN
14EE 77 68 6% 1543 04 @0 BYT 4,0
14F) 6E 20 6C 1545 23 06 DEF ZERD
14F4 &F 61 64 1547 D@ @8 DEF DDUP
14F7 69 6E 67 ' 1549 DE 9@ DEF ZERAN
14FA 1 . MSB24 BYT 22 154B 10 0@ BYT 20,0
14FB 65 63 ASC “declare vocabulary” 154D ES OR DEF COUNT
14FE 6C 63 72 154F FB B8R DEF TYPE
1501 65 29 76 1551 44 06 DEF BL
1904 6F 63 61 1553 BE 02 DEF EMIT
1507 62 73 &C 1558 03 o5 DEF DROF
150A 61 72 79 1557 BL 2@ DEF BRAN
150D 87 L512 BYT 207 . 1559 2F e BYT 57,0
138E 4D 45 53 ASP “MESSAGE" 1558 D@ @8 DEF DDUP
1511 53 41 47 - : 1550 DE @0 DEF ZBRAN
1514 C3 155F 29 2@ BYT. 51,0
1515 F1 23 - DEF L511.9 1561 B4 06 DEF. ‘WARN
1517 ! 1 MESSABE ( msgh — ) } 1562 5D @5 DEF AT
1517 ! first decide if it is in the message table 1565 DE 0@ DEF ZBRAN
1517 t after this test, SP will have: 1567 16 00 BYT 25,0 1 OXXWS
1517 ! eaither msg# O or msg# msg.adr 1569 83 00 DEF LIT
1517 1 0 OVER < IF : - 156R Q4 0@ BYT 4,0
1517 ! DUP 285 < IF message adr table has space for 24 entr 156D 84 @7 DEF OFSET
1517 ' DUP 2 & MSGADR + @ 156F SD @S DEF AT
1517 ! ELSE O THEN 1571 7€ @6 DEF BSCR
1517 ! ELSE O THEN 1573 QE 12 DEF SLASH
1817 ! now SP has either wmsg# O or “org# msg.adr - 1575 4B @8 DEF SUR
1517 ! =puP IF COUNT TYPE BL EMIT DROP 1577 E7 13 DEF. DLINE
1517 ! ELSE -DUP IF 1579 B1 @@ XXW3 DEF .BRAN
1517 ' WARNING @ IF i} 1578 @D ae BYT 15,0 1 XXW4
1517 ' 4 OFFSET @ B/SCR / - .LINE 157D 59 @B XXWS DEF PDOTR
1517 ' ELSE 157F @6 BYT 6
1517 ' .t MSG W . 158@ 4D 53 47 ASC “MSG # "
1517 ! THEN THEM 1583 29 23 20
1517 + THEN 1586 8@ 1A DEF DOT
1517 ' f 1588 i2 04 xXXW4 DEF SEMIS
1S8R '
' LOAD —=> 63 ' SCRNAME 64
158R 84 LS13 BYT 204 15DF 87 L515 BYT 207
18R 4C 4F 41 ASP "LOAD" 15E0 53 43 52 ASP "SCRNAME"
1S8E C4 1SE3 4E 41 4D
1SeF oD 15 DEF L5212 128 5
1591 B8 @5 ~ LOAD DEF -DOCOL 1SE7 BD 13 DEF L514
1593 SR o7 DEF BLK 15€9 B8 05 SCRNAME DEF DOCOL
1595 5D 85 DEF AT K 1SEB 1 ¢ BCRNAME ( blk# — txt.adr count )
1597 33 04 DEF TOR 19EB ! BASE ¢ DECIMAL SWAP save current base
1599 .63 @7 DEF IN 13EB ! ABS take abmolute value of blk#
1598 SD @5 DEF AT 158 o make blk# double precision for <&
159D 32 04 DEF TOR 1SER 1< % % %% $ "R HOLD “C* HOLD "S* HOLD #> make file name
159F 23 @6 DEF ZERD 1%€B ! ROT BASE ! j restore base
15A1 63 @7 DEF IN 1%EB B7 @7 DEF BASE
15A3 81 @5 DEF STORE 15ED 5D o% DEF AT
155 7E @& DEF BSCR 15EF 69 @R DEF DEC
15A7 EF 11 DEF STAR ; 15F1 18 05 DEF SWAP
15A9 SR @7 DEF BLK 15F3 FC 1@ DEF ABS
15A% 81 05 DEF STORE 15FS5 23 06 DEF ZERD
1SAD 41 OF . DEF INTER 15F7 BD 19 DEF BDIGS
15AF 40 24 DEF FROMR 15F9 FB 19 DEF DIB
1581 63 @7 DEF 'IN 1SFB FB 19 DEF DIG
1583 81 @5 DEF STORE 15FD FB 19 DEF D16
15BS 42 04 DEF FROMR ’ 1SFF FB 19 DEF D16
1SB7 %A @7 DEF BLK 1681 FB 15 . DEF DIB
1589 81 @5 DEF STORE 1603 &3 00 DEF LIT
1SBB 12 04 DEF SEMIS 1605 S2 ASC "R"
1SBD C3 L514 BYT 303 2 1606 OO BYT O
iSBE 8D &D BE ASP =3t 1607 71 eC DEF HOLD
15C1 BA 15 DEF L513 1689 &3 o DEF LIT
15C3 B8 @5 ARROW DEF DOCOL 1608 43 AsC “C*
15CS EE @9 DEF GLOAD 160C 20 BYT O
15£7 &3 @6 DEF 2ERD 168D 71 oC DEF HOLD
15C3 &3 @7 DEF IN 160F 83 e DEF LIT
1SCB 81 @5 DEF STORE 1641 53 ASC "s5*
15CD 7E @6 DEF BSCR 1612 @@ . BYT O
15CF 5A @7 DEF EBLK 1613 71 @C DEF HOLD
1501 SD @S DEF AT 1615 CC DEF ED1GS
15D3 F3 o4 DEF OVER 1617 A2 o8 DEF ROT
15DS 1E 12 DEF MOD 1619 B7 @7 DEF BASE
15D7 4B @8 DEF SUB . 1618 81 05 DEF SYORE
1SD9 SA @7 DEF BLK ’ 161D 12 @4 DEF. SEMIS
1SDB 31 05 DEF PSTOR 161F ! .
150D 18 @4 DEF SEMIS -
15DF !
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. 65
1 ROEILE 65 1690 5@ 18 CS SBM R20,RZ0 ! mkip to begihning of nest 11
LEIF 86 LS19.1  BYT 204 1693 26 C3 ADM RZ0,R4s .
1680 52 A4 46 ABE "RDFILE" 698 . - !
1623 49 4C CF 1695 %6 18 CS BEM R2&,R30 ! skip te Beginning of next L1
L6d% OF 1S5 DEF L%1% 1698 8P nEMm R26 .
16BS 2R 16  ADFILE  DEF RDFILY 1629 &E 16 a4 LDBD RS&,R26 -
LE8R RDFIL+ BEZ O 168C EF 52 CLB W57
168R t atack ham Huf.adr, txt.adr, count 169€ S6 oE C3 ADM R26,R56
1620 52 1A E1 POMD R20,+R3Z ! throwswey count gf‘gé 83 . 1t R2e
168D E1- PUND RZ0, +R32Z ! get adr of fi ! )
162E IC ©3 ADH £20, R34 @ 1enace 16AZ &8 BA DCB R40
1630 &2 12 A5 LDHD R4, R20 ! load £ile name to RAOM e reLe JEY BR2D
JBE %36, BAYFYM o S
:2;2 :g cs =2 ) ! 16R6 SR 93 ER7Q CLM R20 ' claar arror flag
1637 CE i2 82 JEB wFLOPEN i6AB IR ET PLMD R20, —R32
1630 FB &F JEN BRERR . s \ RTN
1E A1 5 ! oput File adr i 1
:233;:: gé 36 E3 POMD R;:g,—ng A n R26 16AH SE @6 E3 BRERR POMD R3&,-R6
1842 1E CE C@ JBB AZ5, GETEYM LGAE LE CE CO JEB K36, BETFVM
1645 18 . C . 16B1 1R
1646 D@ 1@ E1 POMD R20, +R32Z ¢ gut butfer agdress to R20m }25‘5' 5‘: A3 o LDM R20,=1,0 ! swt srror flag
1649 IC C2 ADM R20,R34 . 152‘5 L
1648 T2 18 Al LPM R22, R20 ! make working copy of buf.adr E 1R A7 SYMD R20,R32
164E %3 AB 7F LDB H2S,=1270 ! R2f=loop Sounter jeB8 o= . RTH -
}ssg:_ g: gz g.a LM R40, =40, 20,40, 40, 40, 40, 40, 40 lems 87 Csis BT 207
1657 28 PG 2@ \BBH 57 52 58 ASP "WRTFILE"
1650 29 . : ég 49 4C
158 &4 12 AT BR1O STHD Rdt,RZ2 ! hlank out buféer eCt
1658 52 Ch 88 ADH R22, 40,0 LIF 8 DEF L5151
165t o® - \ 1603 D4 1E WRTFIL ~ DEF WRTFIL+
1662 =% aa DCB Rt 16CH ! WRTFILE. { buf.fvaadr name.fvmadr name.
1664 FB F3 JeY BRLO 16CT ! WRTFIL regiwter usage
1666 £3 AR OF LDE R40, =150 ! R40=loop counter for 16 liné e | Ad0nebila nama
1663 52 93 CLH Rax 1ECS | Ragaiine adacess
| , . !
:::: g A 4 LDM R4&, 240, 0 ! Rdsmxconstant=maxdbytes/line iéﬁi : :;f’,""ff ,:ﬂ. “:m:w'f']";n;;:; a8 the loop counter for 16
' RZC=| . ! m=file type bytes for
(oo 5o 16 A3 BRZA LD KA\ R26 Raesfile addruss tecs | K32mm# of bytws to dulete for PELETE
= + ! mi=]aca ahpdr ary .
ILE;E g :2 " Eg: 23;5 whhznt 1 52’:? 1605 SC DS A3 WRTF4O  EBMD R34, =ROMPTR 1 relativize Buffer addr
1677 56 89 ICH R2& - 1666 8z "
1879 83 yen s 1eat o o2 DEF FDELLN ! delete one 1ine
\ ) !
ig?fgg 2‘: g:ﬂﬁg?::g: ! amt lins dength igﬂnf '-:é D3 A2 ADMD ‘R34, =RDMFTR b make adr absolute agaln
167E F4 @2 JING BR3O
:-éi:eﬂ g :l; a3 R3O Ié‘rm g’:;g ! truncate line to &4 bytes ;:gf A a4 , JHP WRTF&0
Ll y ! mave a copy of line lemgth i '
1685 B& B ICM R2& ! now R2aesturce audun,gazz- ’i:gi ig 06 B WRTFIL+ JSB X34,5AVFVH
e To e RO Ron wnae 16D 5@ 1A BS LMD R20, X3Z, THO. ! get name addross
168C 52 A GCB R22 16DB A2 2
1E8E FE F7. INZ BRAO LEDD tC L3 ADM R20,R34
169Q ¢ 16DF 6@ 186 AS LDMD Ra0,R20 ! mava name to R4Om
ASER 43 R@ 20 LDP RO, =40 ! filt out nana with blanks
16E5 1A DA ADBD RO, R3Z ! Ro=ador of ist blank
I.ZEE; 41 Bt FB LDHD R#, *BLANKS
1 LE]
16EB '
67 &8
:.SEEE gg BS 04 LDMD R20, ¥32, FOLR. ! get buffor address
16EF 1T 03 ADM RZ0, R34 176% 52 93 WRTFS0  CLM R22 ! set errflg
18F1 A3 FTM RZO,RT4 1763 B9 1TM R22
16F2 7E 93 CLM R7& ! initialize BCD lina#® 1764 F2 D1 JdMP WRTF7O
16F4 50 A9 BE LDM R20, =274, 124 ! load type bytes for test fil 1766 ! WRTFIL could probably be made faster by using FCRMUL
1E6F7 54 ) ) 1766 ' and REFLIN or FOREPL instead of FREPLN
16F8 ' 1766 ! R/W
1648 5A A9 3F WRTF10  LDM R32,=77,0 ! top of line# loop 1766 83 L7 BYT 203
1EFE 00 1767 G2 EF D7 ASP "R/W" 1 READ OR WRITE BLDCK, HANDLE
1&FC 55 AB 29 LDB R25,m40 ' for trailing blank test 176R BI 16 DEF LS1& ! ADDREDS BLOCKE FLAG{1=READ,D
LEFF ¢ ATEC BB O RW DEF LOCOL
16FF 52 1A A1 WRTF2C  LDM R22,R32 ! top of trailing blank laop 178E 23 DEF D
17@E tC C3 . ADM RZ2,R34 ! RZ2maddr of lamt char in lin 1778 B REF ONE
1784 S5 12 DA LHED R25,R22 ! trailing blank? 1772 b 28 BEF EoUAL
L7@7 FE D4 INZ WRTFSO ' nope 1774 DE B0 DEF ZBRAN
1749 SA 8B LM R32 ! yes, mOVE back one mere 176 3 & BYT 42,0 ! OXKBL |
L78B FS F2 JIFS WATF2C 11§ any chars left, §o aréund 1778 @2 05 DEF DROF
178D SA 89 WRTF30 ICM RI2 ! adjust to real langth 177 E5 189 DEF SCRNAME
17@F F7 Bé JIR WRTF4 ! if empty line, delete it i77C 28 16 DEF RDFILE
1711 £E &D 46 J5B =3vSJSE 177€E DE @@ DEF ZBRAN
1714 59 &2 DEF FREFLK ! insert the lina 1780 14 29 BYT 24,0 ! AKS2
116 ! note that FREPLN adjusta R34 for us 1TBE DE @2 DEF CR
171E FB 49 JEN SRTFBO !\ arror - not snough meagry 1784 %3 9B BEF PDOTE
1718 3C CB 4@ WRTF&0  ADM R34,=100,0 ! adjust buffer addr 1786 @B BYT 13
171R oa 178t 58 45 0 AHC “READ ERROR "
171C 39 BCD 17608 44 B0 45
171D 7E 83 ICH R7é& 1 inc BCD line nmusbier 178D 58 W2 4F
171F 98, BIN 1790 52 2@ )
1720 C9 16 00 CMM R7&,=28,0 ! have we dane 16 liner yet? 1792 DS @D DEF PABOR .
1723 f6 B3 INZ WRTFLO ! go do another linw : 1794 Bl &0 xk82 DEF BRAN
17285 ! 1796 23 @ BYT 42,0 ! OKKSS
1728 CE SC iF I8 =SETFR { how delete lings 14-5999 1798 55 @4 xrsl DEF ZEGW .
1728 B8 RI iE LD RR0,=26,0 ' line I& 1798 DE @& DEF ZBRAN
1728 @@ 179C 1D ™ ‘BYT 35,0 ' XXS4
1726 SR A9 99 LDM R3Z, =23, 271 t line 9999 179E E9 1% DEF SCRNANE
17eF 99 1708 C3 16 DEF WRTFIL
L73Q CE BD 46 JS8 =5YSJSH 1752 DE 0@ DEF ZBRAN
1733 2D 28 BEF DELLNS 1704 1S B8 BYT 24,0 1 WASS
L7353 52 93 CLM R2Z . ! clmar arrflg 1706 DE Q2 OEF CR
1757 S8 @6 £3 WRTF70  POMD R36,-Ré ! recover FUM registers 1708 59 @B DEF PDOTE
t73A 5C E3 POME R34, -R& 17AA Bt BYT 14
173C SA E3 , POMD R32,-Ré& 17AB %7 52 4% ASC “WRITE ERROR .
L73E 48 E3 POME R10, -Ré& 17AE T4 45 29
1748 4@ E3 POMD RO, -Ré 1781 4% 52 52
1742 54 E2 FOMD R24, -R& ! get pur awn rtn adr 1784 4F 52 20
1744 %0 Bl AS LDHD RZ0,=ROMPTH ! adjust sbmolute addresses 17BY DB @D DEF FABOR
L1747 B2 1789 ARES pst o
1748 IC C3 EBM R20,R34 1709 X484 BS? 0
174R 4@ 1@ C3 ADM RO, RZ0D 1789 12 @4 %493 DEF SEMIS
1740 48 C3 ADM R10,R20 17BE H
L74F 5A C3 ADH R32,R20
1751 5C C3 ADM R34, R20
1753 5E C2 ADM R34 ,R20
175% 54 C3 RDM R24,R20
LY57 05 €5 PUMD R24, +Ré& put rtn ad- back
1759 50 CB &4 ADNM R32,=5,0 clesn up SP
175C B
175D %2 iA A7 STMD R22,R3Z ! put errfly onta SF
1760 SE RTN
1761 !
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© REMIT

70

L . o 69 i ¥ ¥ FORGET
. PEMIT BRI © | EMIT CHARACTER : £BeD C1 L700 BYT 301
};g EL ' POMD R22, +R32 ! PDP CHAR DFF COMP. STACK iasgms 2; . ASP .,..7_ V.
17EE 1E C6 BO JEB" K38, SHVEUN : 181: B8 @5 TIOK ber bocer
1781 1R 81 . :
1702 58 20 AR STE R2Z,R40 - . 1812 ‘A5 @b DEF DFIND
175 CE 14 @A JISA_=0UTCAD . I . iB15 52 B4 DEF ZEQU
1704 SE 0E E3 PDHD R34, A& t:REBTORE REGISTERS tgg % u:g - DEF ZERD
\7CH IE 06 B ISR X358, GETFVH ; 161H 33 @5 ﬁ: p
17CE iR - L . b DES BRI
I i 181D L2 GE DEF LITER
f;’gg ® | et . 181F 1E @4 . _DEF BEMIS
\ FC JE5B X3h, SAVFVH ' EMIT CR-LF SEQUENCE igz1 8e L7701 BYT Zos - .
i S hi ” . 1822 4 4F 52 ASP "FORGET" ! FORGET
L7D4 CE 2C 04 J5B =0UTEOL 182% A% 45 D4 . .
FOMD R36, ~RE 1BEB 0D i DEF Lroo
1707 SE 255 E: 258 x35, GETFYN 182A BA % . -FORSE | DEF soCalL
;_;gg fg " 1BEC AQ @7 - DEF CURR
: : 182 5D % DEF AT
RN
:;gg 3E O 1B30 B2 ©7 - PEF CONT
- 1832 ED @5 o
ATDOF - - PKEY BSZ © - ' BET A KEY 185% 50 aB DeF 2B
17DF IE D6 B 8 K34 1836 83 2@ . pEE-LLT
1782 1A : 4 . pemLL
17E3 £E. S0 of JSE =BETCHR 1838 14 @@ BT 30,0
CLE R3 1834 75 @9 DEF .QERR
A . R34, —Re 1630 5118 BEF TICK
‘i7EB SE 05 E3 phaihered 1832 25 @5 DEF DUF
I REe 88 Kae,mETE 1848 25 o5 DEF b
17EE 16 - ; !
17EF 42 1R E7 _PUMD R2,-R32 :gﬁ gz o Der ;;;
: RTH £
e SE . . ) 1846 FE O DEF WLESS
1763 POTER  BSZ O ! CHEEK: FOR ANY KEY BUT ATTN 1848 35 G4 DEF TOR
17F3 52 93 £LH R22 ! FLAB 1g4a CR- 25 DEF FENCE
17FS 42 BS B4 LDED RZ2,=SVCWRD iﬁg gg gté BDEr; 31555
17F8 82 . : B ; UL
\YFQ Fz 0E JEV NEKEY L850 44 @4 DEF: FROMR
2 s LDED RZ,=KEYHIT 8% 7A 93 DEF QR
{7FB B % B3 » = i
1¥FE CB 80 CHME RZ, #ATTNKY lg’g‘z ?g 2@! DEF LIT
_ : 185 2 BYT 289
1862 F7 07 e 1858 75 o9 DEF GERR
L8a2 CE A3 87 e e o 185A 23 o5 DEF DL
1805 52 A3 ol TR 185C. 37 @9 DEF. NFA
Laeg 0@ - 28z o o : 1BSE 05 @5 DEF OF
15ea 52 1n =7 " . PuMD RZZ,-R3Z !, FUBH FLAZ aN STACK e e Def Loa
R . : .
182C S . FT 1864 D ©5 DEF AT :
1880 LBEE BE @7 DEF CONT
iaga =b. s DEF AT
- LBER, B @S BEF STORE
& 186C 12 @4 DEF SEMIS
. LBEE !
- ! BACK BEGIN EMDIF THEN S ! LOOP +LOOF UNTIL END iz
186E 84 L7oz CBYT 204 $4Ch G4 . L707 BYT 304 o
LBEF 4E 41 43 ABP “BACK* ! BACK ::gf ;g &F 4F AsP “LOgP
1878 LB . . .
1B73 21 18 - DEF: L701 - i8DE 9A 18 . .ggF L7ge
1875 B3 BARK .DEE- DOCAL, .18D4 B8 95 Looe F’ DDCOL
LBYT AF.QA. DEF HERE 18DE A3 @0 . DEF LIT
1479 4. @8 DEF SUB 1808 B3 0@ BYr 3,0
J1B7E.2A @8 . DEF COMMA . 18DA BE 09 DEE EPAIR
1870 12 @ - . . DEF BEMIS . 1800 08 OR DEF COnP -
187F €5 L703 | BYT 305 L $GDE F3 00 DEF XLODP
LABR 42 43 47 . ASEF "BEGINY ! BEEIN 1BE@ 75 i8 . DBEE :glfs
1883 89 CE . 18E2 12 94 .. . DEF BE
1885 GE. 18 DEF Lo | 18E4 O3 . 4708 (BYT 3os -
1BAT E8 0% BEGIN -DEF ROCAL : 1hes @B AT 4F ABF “+,00F It #LooP
1889 aF o3 DEF. BWCOMF 1HBB AF DO . el -
1888 JE-.98 DEF HERE iMEA-TO i8 : DEE.L707
L8BD. 2B 06 DEF DNE-. isEc ea @5 . . FLOOF  DEF hoooe
‘LBAF. 12 B4 ) PEF. SEMIS . 16EE 53 PO DEF LIT
1891 .€5 L704 BYT 308 . 18F0 23 2@ BYT 3,0
1832 45 9 4% ASP “EMDEF" ' ENDIF 18F2 BE ©9 DEF DPAIR
1895 43 CE o 18F4 38 OR DEF COMP.
1897 7F 18 - DEF L7003 10F6 1801 . _DEF _¥PLDO
1899 BR a5 ENDIF DEF pOCAL. LAFB 7% 18 gg ggﬁ;:s
1898 BF- @3 DEF QCOMP 184 12 B4 . . )
19D 33 @b DEF TWE 18FC €5 L7049 BYT 305 o
189F BE 23 DEF. GPAIR ; 18FD 55 4E S& ABP YUNTIL" ! HNTIL
1841 DE @8 DEF - HERE ] 19w a9 .CC o
180 F3 84 DEF- OVER 1982 €4 1B . .ber’ivos
18A5. 4B 98 DEF SUB - 1994 B8 % uNTIL  CDEF DDCOL
18R7 19 05 BEF. SkaP 190€ 28 96 . DEF ONE
18A3 81 0% ‘DEF ETORE 1998 BE. 29 DEF QPAIR B
LBAB 12 B4 DEF- SEMIS 1 08 2R DEF ‘COMP
1BAD G4 L70% BYT 304 : r3ac’ DE 20 DEF ZBRANM
LBAE 54 48 45 ASP- TTHEN" 1 THEN __1:?5 ;fg éf ggu; ggcn;fs
1881 CE t
1BB2 91 18 LEF, L7035 ‘taige C3 L710 BYT JO3. .
1884 B8 @5 . THEN DEF . DOCOL 1913 45 4E T4 . ASP MEND" t END
18p6 99 1B  DEF ENDIF 186 FC 16 DEF 1709 :
18B8 12 04 . DEF -SEMIS ) 1918 Ba 95 END DEF DochL
18BR CE LT0& BYT 302 N 19fA B4 19 DEF UNTIL
(8BB 44 CF ASE "pom 1915 12 &4 ' DEF ‘SEMIS
18ED RD 18 . DEF L70T . I91E ' :
18BF BB @5 pa DEF DOCOL .
185 88 & DEF GOMP
18C3 4C' 91 DEF ¥bo
16C5 0E 98 DEF HERE’
1BC7 83 80 DEF LIT
18C3 @3 09 BYT 3,0
1BCB 12 &4 DEF SEMIS
18C0 ! -
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1 AGAIN REPEAT IF ELSE 73 ! WHILE SPACES 74
191E C5 L711 BYT 303 1387 C5 Lns BYT 303
191F 41 47 41 ASP *AGAIN" ! ABAIN 1988 57 48 &9 ASP "WHILE" ! WHILE
1922 49 CE 1988 4C CS
1984 12 19 DEF L710 138D 66 19 BEF LY14
192% BB S ABAIN PEF DOLOL 138F pa o8 WHILE DEF DDCOL
1928 ZH @5 DEF ONE 1931 36 19 DEF IF
t92A BE 03 DEF @PAIR 1993 FE a7 DEF TWOP
192C @8 @r DEF COMP 1395 12 &4 DEF BEMIS
192€ B1 @0 DEF BRAN 1997 86 L716 BYT 206
1930 7% 18 DEF BACK 1998 52 50 41 ASP “SPACES" ! BPACES
1932 12 Ok DEF SEMIS 1938 43 45 D3
1935 C& L712 BYT 304 193E 87 19 DEF L7153
1935 52 45 S50 ASF "REPEAT" ! REPEAT 15A2 B3 05 SPACE DEF BOCOL
1938 45 41 D4 19A2 23 06 DEF ZERD
1938 1E 19 DEF L711 19h4 3D 11 DEF mMAX
1938 BB Q5 REPEAT  DEF DOCOL 1566 DO @8 DEF DDUF
193F 33 o4 DEF TOR 19A8 DE @@ DEF ZBRAN
1941 33 04 DEF. TOR 1300 O oo BYT 14,0
1943 26 19 DEF ABAIN 13AC 23 86 DEF ZERD
19435 4@ 04 DEF FROMR VORE 48 1 DEF %DD
1947 40 B4 DEF FROMR 198@ BF @8 XXRA DEF SPACE
1949 33 06 DEF TWO 1962 F2 20 DEF XLOOP
L94B 4B 0B DEF SUB 1984 FC FF BYT 374,377
194D 99 1B DEF ENDIF t5BE 12 24 AARS DEF SEMIS
L94F 12 04 DEF BEMIS 1968 82 L717 BYT 202
1951 C& 1713 BYT 302 1969 3C A3 ASP “<#" ! H
1952 49 C6 ASP "“IF" v IF 1988 97 19 DEF L71&
1954 34 19 DEF L712 L9ED B8 5 EDIGS DEF DOCOL
1956 BB @5 IF DEF DOCOL 19BF 83 oC DEF PAD
1958 98 @A DEF CONP 19C1 E8 @7 DEF HLD
19%A DE 00 DEF IBRAN 19C3 81 o5 DEE STORE
195C QE 98 DES HERE 1905 12 d4 DEF SEMIS
19% 23 @6 DEF IERO 19C7 B2 L718 BYT 202
1960 20 0B DEF COMMA 19C8 23 BE ASP “4rn L >
1962 33 06 DEF TWO 19CA B8 19 DEF L717
1964 12 04 DEF SEMIS 19CC B8 @5 EDIGS DEF DOCOL
1966 Cé4 L714 BYT 304 19CE @3 05 DEF 'DROP
E967 45 4C 53 ASP “ELIE" ! BLSE 1902 @3 85 DEF ' DROP
19%eh CS 19Dz EB @7 DEF HLD
t96B 51 19 DEF L713 19D4 4D 0% DEF AT
196D BS 25 ELSE - DEF DOCOL 19DE 89 ¢ DEF PAD
t96F 33 96 ‘DEF TWO 1908 F3 24 DEF OVER
1571 BE @9 DEF GPAIR 19DA 4B 0B DEF .8UB
§973 08 OA DEF COMP 190C 12 24 DEF SEMIS
1973 Bt a0 EEF BRAN 19DE a8s L7t9 BYT 204
1977 @E @B DEF HERE 19DF 53 49 47 ASP *SIGN" - ! SIBN
1979 23 ®6 DEF ZEROD 19E2 CE
197 2R 08 DEF COMMA 19E3 C7 L9 DEF L718
1970 1@ 85 DEF SWAP 1969 E§ A% SI16M DEF DOCOL
197F 33 96 DEF TWQ 1SE7 AR @8 PEF ROT
1981 99 18 DEF ENDIF 1969 6F B4 DEF ZLESS
1983 33 06 DEF TWO :5ER DE 0@ DEF ZBRAN
1965 12 @4 DEF BEMIS 19ED @8 B2 BYT 10,0 1 XXR1
19687 j 19EF 83 0@ DEF LIT
13F1 2D oR BYT 55,0
1973 71 oC DEF HOLD
19F5 12 04 XXR1 DEF SEMIS
19F7 !
' S 75 : D.R .R D. 76
E9F7 B1 L7350 BYT 201 1A38 B3 L7s2 BYT 203
t9F8 A3 ASP "4 1A39 44 BE D2 ASE “ir.Re
19¢9 DE 19 DEF L719 3AZC 21 18 DEF L75t
19FB B8 ©5 [ 31 DEF DOCOL 1R3E BB 23 DDOTR BEF BOCOL
19FD B7 @7 DEF BASE 1A48 33 B4 DEF TGR
19FF 5D 05 DEF AT 1742 10 3 DEF SWAP
1AD1 31 12 DEF MSMOD 1A44 F3 @4 DEF OVER
1403 AZ e8 DEF ROT 1546 11 51 DEF DABS
1A05 A3 09 DEF LIT 1A48 BD 19 DEF Bb1BS
1807 @9 @@ BYT 11,0 184A 26 1A DEF DIGS
1009 F3 @4 DEF DVER 1A4C ES 19 DEF S16M
tA0B &F B8 DEF LESS 1R4E CC 19 DEF EDIBS
1A0D DE B4 DEF ZBRAN 1R50 40 04 DEF FROMR
1ARF 98 20 BYT 10, t AXRZ 1AS2 F3 04 DEF - QVER
1ALl 83 o beEF LET 1AS4 48 06 DEF SUE
1813 &7 Q0 BYT 7,0 1R56 AR 19 DEF SPACS
1A15 B4 B4 DEF PLUS 1AS8 FB @A DEF TYPE
1AL7 B3 @9 KXRZ DEF LIT 185A 12 B4 DEF SEMIB
1819 30 @@ BYT &0,0 1A5C 82 L7583 BYT 202
LAIE B4 B4 DEF PLUS 145D 2E D2 AP ",R"
A1 71 oC DEF HOLD 1HSF 38 1A DEF L752
tAIF 12 04 DEF SEMIS 1861 BB @3 BOTR DEF DOCOL
1a21 B2 L7851 BYT 202 1A63 33 B4 DEF TOR
LAR2 23 D3 ASF “#S" 1R6S E7 18 DEF STOD
124 F7 19 DEF L7350 1AET 40 D4 DEF FROMR
1AZE BB 0F D165 DEF DOCOL 1A69 3E 1R DEF DDOTR
1RZ8 FB 1% XXRS DEF BIB 1AER 12 @4 DEF SEMIS
iAEA F3 04 DEF OVER 1RED 82 L754 BYT 202
1AEC F3 @5 DEF OVER 10EE 44 QE asP D, "
tAPE 78 B3 PEF OR 1A76 3C 1A DEF L753
16830 59 24 DEF ZEQU tA72 B& oS DDOT DEF DOCOL
1A32 DE 88 DEF IBRAN 1A74 23 6 DEF ZERO
1A34 F4 FF BYT 364,377 ! XXRT SA76 3E LA .DEF DDOTR
1036 12 @4 DEF SEMIS 1A78 BF @28 DEF SPACE
1A38 ' LA7A 12 B4 DEF SEMIS
) 1AYC i
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DELLNS
'

' . 7 U 77 ! BTACKS AND BUFFERS
187c 81 L785 BYT zo1 18CE XT1B BSZ © ' terminal input buffer
\A7E &0 1A beF L:I!M 1ACE * TIB and return stack grow toward each other
1R3¢ BS @5 DOT DEF DOCOL 1ACE ! they have a combined length of 144 (decimal) = 98 for TIB +
lAgz g7 1@ DEF STDD LRCE ) +48 far RS °
R84 72 1A DEF DDGT 1ACE ! size of TIB = 98 = logical 1!r_|l length of K’roo + 2 nulls
SRAE 12 @4 BEF SEMIS 1ACE i gize of RE = 48 aa specified in FORTH-79 Standard
10B8 81 L7586 BYT 201 iACE - ! Since TIB & RB grow toward sach other they can use each ath
£p89 BF AEP P igﬁ ! spacae t:gg_uraruv.
e B8 of  auEsT  oer Lrss 1860 RO BEZ O | raturn stack
10BE SD @5 DEF AT 1BEQ XuF ggl Q ! user variable area
1090 80 iR PEF DOT adbrdadiad Z &
iRg2 12 24 DEF SEMIS 1BGE ! naxt 10 bytes are initialized at start
1A94 B2 L7E7 BYT z02 ! t4 e 3 atized at startun
s o= o BT 7. 1B56- 36 2B BSZ 2 1 96 5O
1A97 BB 1A DEF L756 ipen €2 LB gaz 2 ! #10 RO
1A93 BB ©5  upOT DEF BOCOL 1BEA CE 1A Bez 2 #12 TIB
s m® D e 1BEC IF @8 PSz 2 #1a WIDTH
g 23 @ DEr e 1BEE 00 20 BSZ 2- #16 WARNING
ipoD 72 18 Pl tE7@ 7C 1C DEF XDF | %20 FENCE
1AA1 T8K-10 RSz 0 1872 2F 21 DEF XBP ! W22 DP
i o o 208 1B74 0B 10 DEF XXvVOC t W24 vacLInx
1AR2 42 59 CS ASP MEYE" ! exit to 75 05 1876 A3 02 DEF HEYQ | ¥26 TKEY
I e o e o 1876 FB 1B DEF ERRBUF #30 DUTBUF
I e e e ey 1678 82 Bl DEF INPBUF #32 INPEUF
iAA9 S0 06 E3 BYE+ POMD R20, -Ré ' dump rtn to NEXT sB7C 3C 20 ol 434 USE
1ARC CE FB 4F JSE =RESTEN BUF ¥36 PREV
1RAF 9E RTN . tB8O @1 92 BYT 1,0 #80 9KFLAB
198E + SAVFVM - SAVE FORTH VIRTUAL MACHINE 182 zh Do AuamT ol
1AE® | FUSHES ROm,R1Om,&32m,R34m,R34m ONTO R& STACK .
1FE® + USES RzOm 1BBE 93 IF DEF EMITO : w45 ENIT
1ABD S0 OF E3 SavEVM  POMD R20,-Re ! HGLD RETURN ADDRESS IN R20m 1bas Az IF ber chRo ' W0 CCR
LMD -RO, + ' RE PD i
13 ke B2 b mé,fga. } 8 POINTER 1BEE 21 21 FPIR DEF TSK-10 - ]
1RET SR ES PLRD RS2, +R } P POINTER l:FF: ER::UF BSZI O N ! 140 (decimal} .byte output bu
1AB9 5C E5 FUND R34, +R& { USER RELOCATICN BASE ADDRESS e ! ERREUF grows toward higher memary
1ABB SE ES PUMD K36, +Ré | FORTH RELOCATION BASE ADDRES o
mBg 56 £5 PUMD RZC, +Ré ¢ PUT RETURN ADDRESS BACK g;;ﬁ XDF f;f_ o ! dictionary  grews toward hi
1ABE 9E
2834 08 @@ XsoMz  BSZ 2
1ACO | BETFVM - RESTORE FORTH VIRTUAL MACHINE FROM Ré STACK .
1aCa ! PULLS REGISTERS OFF THE R& STACK IN THE REVERSE URDER THAT 2836 a1 o8 80 B ? ! computation stack grows taw
1ACR ¢ SAvEYM PUTS THEM THERE, EXCEPT R3& . et CEKEUF et t ROOM FOR 2 1034-BYTE BUFFERS
1ace NOTE CALLING SEOUENCE!  POMD R3&,-RE
inco JSB X34, GETFYM 3240 EMDBUF  BSZ O
. 3040 LBT
1Ac9 1 BETFYUM CAN'T RESTORE R3& BECALUSE RI& MUST ALREADY BE THERE v el
1AC® ' IN ORDER 79 GET TO GETFWM
1ACa | USES R20m
1ACE 50 o5 E3 GETFVM  FOMD RZ0,-Ré | HOLD RETURN ABDREES IN RZOm
1AC3 5C E3 FOMD R34, -R6
1RCS SA E3 POMD R3Z,-R&
LACT 4B E3 FOMD R10, b
1AC9 40 E3 POMD RO,—R&
1RCE 5@ ES PUND R20,+Re
1ACD 9E RIN
iACE LT
1AEE !
79
! System addresses for the HF7S
INFBUF DAD 100600
ROMPTR  DAD 101243 ¢ @zas
sFECAN  DAD 6232 1 oCTa
FROMTK  EQU 262 ( pa
CONEIN  DAD 612 1 p1ea
HLFLIN  DAD 5781 + o7F1
BET.IN DAD 465SS ' oa1sb
EOLND  DAD 4045 1 oass
EVIL pap 57340 1 =EFO
SAVENY  DAD 47704 i aFCa
SETRN  DAD 17507 1 1EaT
FLOPEN DAD 21022 {22z
OUTCAG  DAD 4024 | oB14
QUTEDL  DAD 4054 1 g8z
@ETCHR  DAD 3520 ' o730
RESTEN DAD 4774 1
BVEWRD  DAD 101704 | gze4
KEYHIT  BAD 101537 ¢ a3sF
ATTNKY  EQU 200 ' 80
DEQUE  DAD 3543 ' o783
FDELLN  DAD 21037 ' 221F
BLANKS DAD 4773 | oREB
FREFLN  DAD 21131 1 2289
§YS18B DAD 4315% | 28D
SETPR  DAD 17334 1 1FsC
DAD Z10%% ' 2720
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KERNAL GLOSSARY

This glossary contains all of the word defi-
nitions in the assembly source listing. The def-
initions are presented in the oxder of their
ascii sort.

The first line of each entry shows a symbolic des-
cription of the action of the procedure on the
parameter stack. The symbols indicate the order

in which input parameters have been placed on the
stack, Three dashes "---" indicate the execution

- point; any parameters left on the stack are listed.
In this notatiom, the top of the stack is to the
right.

The symbols include:

addr memory address
8 bit byte (i.e. hi 8 bits zero)

c 7 bit ascii character (bi 9 bits zero)

d 32 bit signed double integer, most
significant portion with sign on top
of stack.

f boolean flag. 0=false, non-zero=true

ff boolean. false flag=0

n 16 bit signed integer number

16 bit unsigned integer
tf boolean true flag=non-zero

Unless otherwise noted, all reference to numbers
are for 16 bit signed integers. For 32 bit signed
double numbers, the most significant part (with
the sign) is on top.

All arithemetic is implicity 16 bit signed integer
math, with error and under-flow indication un-
specified.

Source
Listing
Page

I3 n addr --- (relative address) 17
Store 16 bits of m at address. Pronounced
“"store".

tCSP 28
Save the stack position in CSP, as part of the
compiler security,

# di --- d2 75
Generate from a double number d1, the next ascii
character which is placed in an output string.
Result d2 is the quotient after division by
BASE, and is maintained for further processing.
Used between(# and #3 See #85.

0 d --- addr count 74
Terminiates numeric output conversion by drop-
ping d, leaving the test address and character
count suitahle for TYPE.

#8 41 --- g2 75
Generates ascii text in the text output buffer,
by the use of #, until zero double number n2
results, Used between 2} and %).

' --- addr 75
Used in the form: ' nnnn Leaves the param-
eter field address of dictionary word nmnnn. As
a compiler directive, executes in a colon-
definition to compile the address as a literal.
If the word is not found after a search of
CONTEXT and CURRENT, an appropriate error mes-
sage is given. Pronounced "tick".

. "ABORT --- addr 22

A user variable containing the CFA of the ac-
tive (ABORT) routine. Initialized to execute
ABORT. See ABORT, (ABORT).

'CR --- addr 22
A user variable containing the CFA of the ac-
~tive CR routine, Initialized to execute CRf.
See CR CR#. Change to redirect character
output.

YEMIT --- addr 22
A user variable containing the CFA of the act-
ive BMIT routine. Initialized to execute
EMIT#. See EMIT EMITH. Change to redirect
character output.

'KEY ~-- addr 21
A user variable containing the CFA of the ac-
tive KEY routine. Initialized to execute KEYp.
See KEY KEY@. Change to accept characters
from a different source than keyboard, i.e.
modern,

'NUMBER -~-  addr 22
A user variable conta1n1ng the CFA. of the ac-
tive NUMBER conversion routine. Initialized
to execute [NUMBER). See [NUMBER] NUMBER.
Change to modify numeric processing, e.g. to
accept scientific notation.

( 47
Used in the form: { ccece) Ignore a com-
ment that will be delimited by a right paren-
thesis on the same line. May occur during
execution or in a colen-definition. A blank
after the leading parenthesis is required.

(.") 33
The run-time procedure, compiled by ." which
transmits the following in-line text to the
selected output device. See .".

{;CODE) 30
The Tun-time procedure, compiled by ;CODE, that
rewrites the code field of the most recently
defined word te point to the following machine
code sequence. See ;CODE,

(+LOOP) n---
The run-time procedure complled by +LOOP, whlch
increments the loop index by n and tests for
loop completion. See +LOOP.

(ABORT} 40
Executes after an error when WARNING is 1.
This word normally executes ABORT, but may be
altered to a user's alternative procedure.
See 'ABORT, ABORT.

(DO) 5
The run-time procedure compiled by DO which
moves the loop control parameters to the re-

turn stack. See DO,
(FIND) addrl addr2 --- pfa b tf (ok) 7
addrl addrz --- ff (bad)

Searches the dictionary starting at the name
field address addr2, matching to the text at
addrl. Returns parameter field address, length
byte of name field and boolean true for a match.
If no match is found, only a boolean false is
left.

(LINE) nl n2 --- addr count 59
Convert the line number nl and the screen nZ
to the disc buffer address containing the data.
a count of LC/L indicates the full line text
length.
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- 34

{LOOP) . 4

The run-time proceduyre compiled by LOOP which
~increments the loop index and tests for loop

completion, See LOOP.

(NUMBER) d1 addrl =--- d2 addr? 38
Convert the ascii text beginning at addrl+l
~with regard to BASE. The new value is accumu-
lated into double number dl, being left as dz,
Addr2 is the address of the first unconver-
tible digit, Used by NUMBER and [NUMBER].

* . nl n2 --- prod 53
Leave the signed product of two signed numbers.

*/ N1 nZ n3 =--- nd . 54
Leave the ratio n4 = nl*n2/n3 where all are
signed numbers. Retention of an intermediate
31 bit product permits greater accuracy than

‘would be available with the sequence:
nl n2 * 3

* /MOD nl nZ n3 --- n4 ns 54

: Leave the quotient N5 and remainder nd of the
operation nl*n2/n3 A 31 bit intermediate pro-
duct is used as for */.

+ nl nZ --- sum 15
Leave the sum of nl*n2z.

+1 n addr --- 16
Add n to the valuge at the address. Pronoun-
ced "plus-store™. o

+BUF add1l ---  addr2 f 55

Advance the disc buffer address addrl to the
gddress of the next buffer addr2. Boolean f
is false when addr2 is the buffer presently
pointed to by variable PREV,

+LO0OP nl «=« (run) 72
addr N2 --- (compile} )
Used in a colon-definition in the form:
.s. Nl +LOOP

At run-time, +LOOP selectively controls branch-
ing back te the corresponding DO based on nl;
the loop.index and the loop.limit. The signed
increment nl is added to the index and the
total compared to the limit. The branch back
to DO occurs until the new index is equal or
greater than the limit (ni1)0), or until the
new index is equal to or less than the limit
n1 0). Upon .exiting the loop, the para-
mgtegs are discarded and execution continues
ahead, )

At compile time, +LOOP compiles the run-time
word (+LOOP) and the branch offset computed
from HERE to. the address left on the stack by
DO. n2 is used for compile time error check-
ing.

, N e o . 24
- Store n into the next available dictionary mem-
ory cell, advancing the dicticnary pointer.
(comma)

- . nl mp2 --- diff . ' 25
Leave the difference of nl-n2.

- . . . 63
Continue interpretation with the next disc
screen. (pronounced next-screen),

-DUP nl -- - nl (if zero) 26
‘ nl --  nl nl (non-zero)

Reproduce nl only if it is non-zero. This is

usual}y_used to copy a value just before .IF,
to eliminate the need for an ELSE part to drop
it.
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-FIND --- (found 40
--- (not found)

Accepts the next test word (delimited by
blanks) in the input stream to HERE, and
searches. the CONTEXT and then CURRENT vocabu-
laries for a matching entry. If found, the
dictionary entry's parameter field address,
its dength byteé, and a boolean. true is left,
Otherwise, only a boolean false is left.

-TRAILING addi nl --- addr n2 32
Adjusts the character count nl of a text string
beginning address to suppress the output of
trailing blanks. 1i.e. the characters at

_addr+nl to addr+n2 are blanks.

pfa b tf
£

. no--- ' 77
- Print a number from a signed 16 bit two's com-
plement value, converted according to the nu-

meric BASE., A trailing blank folleows. Pro-
nounced ''dot".
M Used in the form: ." cccc™ 33

Compiles in in-line string cccc (delimited by
the trailing ") with an execution procedure to
transmit the text to the selected output de-
vice, If executed outside a definition, "
will immediately print the text until the final
", The maximum number of characters is 255.
See (.M.

.LINE line scr --- ’ 59
Print on the terminal device, a line of text
from a screen by its line and screen number.
Trailing blanks are suppréssed.

.R nl nz --- . 76
Print the number nl right aligned in a field
whose width is n2, No following blank is
printed.

!/ ni n2 --- quot 53
Leave the signed quotient of nl/n2.

/MOD - nl nZ ~--- rem quot . 53
Leave the remainder and signed quotient of

nl/n2. The remainder has the sign of the
dividend.
0123 - 19

" .
These small numbers are used so often that it
is attractive to define them by name in the
dictionary as consants.

0g n --- f 14
Leave a true flag if the number is less than
zero (negative), otherwise leave a false flag.

0= n o--- £ 14
Leave a true flag is the number is equal to
zero, otherwise leave a false flag.

0BRANCH £ -—- 4
The run-time procedure to conditionally branch.
If £ is false (zero), the following in-line
parameter is added to the interpretive pointer
to branch ahead or back. Compiled by IF,
UNTIL, and WHILE,

1+ nl --- nl : . 24 .
Increment nl by 1

2+ nt --- nl . 24
Increment nl by 2.



18

Used in the form called a colon deflnltlon'
ccee

Creates a dlctlonary entry deflnlng cccc as
equivalent to the following sequence of Forth
word definitions '..." until the next *;' or
"SCODE'. The compiling process is done bY the
text interpreter as long as STATE is non-zero.
Other -details are that the CONTEXT vocabulary
is. set to the "CURRENT vocabulary and that words
with the -pretedence bit set [P) are executed
rather than being compiled,

18
Terminate a colon-definition and stop further
compilation.. Compiles the run-time ;S.

; CODE See 7SC Assembler " Screen 30

] : i3
Stop interpretation of a screen. 35 is also
the run-time word.compiled at the end of a
colon-definition which returns’ eXGCutlon to
the calling procedure.

' nl n2 --- f 25
Leave a true flag if nl is less than n2; other-
wise leave a false flag. This is a signed com-
parison. See U .,

¢ 74
. Setup for plcturez numeric output formation
using the words: &# #S SIGN #). The con-
version is done on a double number producing
text at PAD.

< nl --- n2 12
Logical left shift one bit position. Can be
used for 2%.

{BUILDS - 31
Used within a caolon-definition: _
: cccc {BUILDS ... DOES) ...;
Each time cccc is executed, <BUILDS defines a
new word with a high-level execution procedure.
Executing cccc in the form: . cccc nnnn
used <£UILDS to create a dictionary entry for
nonn with a call to the DOES} part for nnnn.
When nnnn is later executed, it has the ad-
dress of its parameter area on the stack and
executes the words after DOES) in cccc.
"{BUILDS .and DOESp allow run-time procedures
_to written in . high-level rather than in &ssem-
bler code (as required by ;CODE).

= nl n2 --- £ ) 25
Leave a true flag if nl=n2; otherwise leave a
false flag.

> " nl n2 --- £ 25

Leave a true flag if nl is greater than n2;
ptherwise a false flag. This is a signed
comparison.

» nl --- n2 12
Logical right shift one bit p051t10n. Can be
used for 2/.

R n --- 14
> Remove a number from the computatlon stack and
place as the most accessable on the return
stack. Use should be balanced with R) in the

same definition.: 3

? addr —— - ' 77
Print the value contalned at the address in
free format according to the current base.

?COMP 28
Issue error message if not compiling.

?CSP

' 9
Issue ‘error message if stack position differs
from value saved in CSP.

?ERROR f n --- 28

Issue an error message number n, if the boolean
flag is true.

7EXEC . 28
Issue an dgrror message if not executing.
?LOADING - : - ' 29

Issue an error message if not loading,
?PAIRS” mZ  --- 28

Issue an error message if nl does not equal n2.
The message indicates that compiled condit-
- ionals do not match.

?8TACK 44
Issue an error message if the stack is out of
bounds.,

7TERMINAL --- £

Perform a test of the terminal keyboard fér
actuation of a key. A true flag indicates ac-

tuation.

@ addr --- 1 (relative address) 17
Leave the 16 bit contents of address.

A 2l -o- n2 ' 12

Arithmetic right shift one bit position.

ABORT ’ ) 48
Clear the stacks and enter the execution
state. Return contrel to the operators term-
inal, printing a message appropriate to the

installatlon.
ABS n” -— 50
Leave the absolute value of n as u.
AGAIN addr n --- {compiling) 73
Used in _a colon-definition in the form
BEGIN ... AGAIN.

At run-time, AGAIN forces execution to return
to corresponding BEGIN. There is no effect on
the stack, Execution cannot leave this loop’

(unless R» DROP is executed one level
below).

At compile time, AGAIN compiles BRANCH with an
offset from HERE to addr. n is used for com-
pile-time error checking.

ALLOT n --- 24
Add the signed number to the dictionary poin-
ter DP. May be used toc reserve dictionary
space or re-origin memory, n is with regard
to computer address type (byte or word).

AND nl nz --- n2 11
Leave the bitwise logical and of nl arnd n2 as
n3.

B/BUF = --- n o 20
This constant leaves the number of bytes per
buffer,

B/SCR Sme—- 20

This constant leaves the number of blocks per
editing screen.

BACK addr --- 71
Calculate the backward branch offset from HERE
to addr and compile into the next avallable
dictionary memory address,
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BASE === addr 23
A user variable containing the.current number
base used for input and output conversion.

BEGIN --- addr n (compiling) 70
Occurs in.a colon definition in form:
BEGIN ..+ UNTIL :
BEGIN ... "AGAIN

BEGIN ... WHILE «.. REPEAT
At run-time, BEGIN marks- the start of a sequ-
ence that may be repetitively executed. It
serves as a return point from the correspond-
ing UNTIL, AGAIN or REPEAT. When executing
UNTIL, a return to BEGIN will occur if the top
of the stack is false; for AGAIN and REPEAT a
return to BEGIN always occurs.

At compile time BEGIN leaves its return addr-
ess and n for compiler error checking.

BL --- ¢ : : :
A constant that leaves the ascii value for
"blank'".

ig

BLANKS  addr count --- ' 36
Fill an area of memory beginning at addr with
blanks. '

BLK - ---  addr 22
A user variablé containing the block number
being interpreted. If zero, input is being
taken from the terminal input buffer.

BLOCX n --- addr : 58
Leave the memory address of the block buffer
¢ontaining block n. If the block is not al-
ready in memory, it is transferred from a text
file to a buffer. TIf the block occupying that
buffer has been marked as updated, it is re-
written to disc before hlock n is read into the
buffer. See also BUFFER, R/W, UPDATE, FLUSH.

BRANCH _ 4
The run-time procedure-to unconditionally
branch. An in-line offset is added to the in-
terpretive pointer IP to branch ahead or back.
BRANCH is compiled by ELSE, AGAIN, REPEAT.

BUFFER n- ==« addr 57
Obtain the next memory buffer, assigning it to
block n. If the contents of the buffer is
marked as updated, it is written to the text

. file. "The address left is the first cell with-
in the buffer for data storage.

BYE 77
Return to HP-75C operating system. i

c! b addr --- (relative address) 17
Store 8 bits at address.

c b --- ' 24
" Store 8 bits of b into the next available dic-
tionary byte, advancing the dictionary pointer.

C/L - 19
A constant containing the number of characters
per 1line, Can be changed to 20 hex by the com-
mand 20 * C/L !.

ce addr. --- b {relative address) 17
‘Leave the B bit contents of memory address.

CFA pfa --- cfa ' 27
Convert the parameter field address of a defin-
ition to its code field address.

CMOVE from te count --- (relative 10
address)
Move the specified quantity of bytes beginning
at address from to address to. The contents
of address from is moved first proceeding to-
ward high memory. N
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cCoM nli --- n2 12
Does a one's complement to the item on top of
the stack. _ .

COMPILE .~ - - 29

When the word containing COMPILE executes,  the
execution address of the.word following COMPILE
is copied (compileéd) inte the dictionary.

This allows specific compilation situations to
be handled in addition to simply compiling an
cexecution address (which the interpreter al-
ready does). ’ ) '

CONSTANT nooeee 18
A defining :word used in the form:
n  CONSTANT ccc
to create word cccc, with its parameter field
containing n. When cccc is later executed, it
will push the value of n to the stack.

CONTEXT --- addr 23
A user variable containing a pointer to the vo-
cabulary within which dictionary searches will
first begin. - : - :

COUNT addrl --- addr2 n : .31
Leave the byte address addr2 and byte count n
of a message test beginning at address addrl.
It is presumed that the first byte contains
the text byte count and the actual text starts
with the second byte., Typically COUNT is
followed by TYPE.

-9
“Transmit a carriage return and line feed to
the selected output device.

CR

: 9
Outputs an ‘end of line sequence to output de-
vice. Is vectored so it can be redefined.
See CR, 'CR.

CRf

CREATE 42

A defining word used in the form:
CREATE cccc - ‘

by such words as CODE and CONSTANT to create
2 dictionary header for a Forth definition.
The code field contains the address of the
words parameter field. The new word is cre-
ated in the CURRENT vocabulary.

csp ---- addr : : 23
A user variable temporarily storing the stack
pointér position, for compilation error
checking. . .

CURRENT --- addr ' 23
A user variable containing 2 pointer to the
vocabulary into which new definitions will be

compiled,

D+ ‘41 dz --- dsum “15
‘Leave the double number sum of two double
numbers. . :

D. d --- ! 76

Print a signed double number from a 32 bit
two's complement value. The high-order- 16 bits
are most accessible on the stack, Conversion .
is performed according to the current BASE. A
blank follows. Pronounced D-dot.

D.R d n --- 76
Print a signed double number d right aligne
in a field n characters wide. . :

DABS d --» uwd . 5D
Leave the absolute value ud of a double number.

DECIMAL _ 30
Set the numeric conversion BASE for decimal
input-output,



DEFINITIONS 47
Used in the form: . cccc DEFINITIONS
Set the CURRENT. vocabulary to the CONTEXT vo-
cabulary. In the example, executing vocabu-
layy name c¢cc made it the CONTEXT vocabulary
and executing DEFINITIONS made both specify
vocabulary cccc.

DIGIT c nl =---- n2 tf (ok) ' 6
c nl =---- ff ~ (bad)
Converts the ascii character ¢ (using base nl)
to its binary equivalant n2, accompanied by a
true flag. If the conversion is invalid,
leaves only a false flag.

DLITERAL d4 --- d (executing 43
: d --- (compiling)
If compiling, compile a stack double number
into a literal. Later execution of the defin-
ition containing the literal will push it to

the stack. If.executing, the number will re-
main on the stack.

DMINUS dl --- d2 15
Convert dl to its double number two's
complement.

Do nl n2 --- (execute)} 71

addr n --- (compile)
Occurs in a colon-definition in form:
«+« LOOP

Do ... +LOOP
At run-time, DO begins a sequence with Tepet-
itive execution controled by a loop limit nl
and an index with initial value n2. DO re-
moves these from the stack, Upon reaching
LOOP the index is incremented by one. Until
the new index equals or exceeds the limit, ex-
ecution loops back to just after DPO; otherwise
the loop parameters are discarded and execution
continues ahead. Both nl and n2 are deter-
mined at run-time and may be the result of
other operations, Within a loop "I will copy
the current value of the index to the stack.
see I, LOOP, +LOOP, LEAVE.

When compiling within the colon-definition, DO
compiles (DO), leaves the following address
addr and n for later error checking,

DOESY , 31
A word which defines the run-time action with-
in a high-level defining word. DOES) alters
the code field and first parameter of the new
word to execute the sequence of compiled word
addresses following DOES Used in combina-
tion with {BUILDS. When the DOES) part exec-
utes it begins with the address of the first
parameter of the new word on the stack. This
allows interpretation using this area or its
contents. Typical uses include the Forth
assemble, multi-dimensional arrays, and com-
piler generation.

op --~-- addr 21
A user variable, the dictionary pointer, which
contains the address of the next free memory
above the dictionary. The value may be read
by HERE and altered by ALLOT.

DPL --== ADDR 23
A user variable containing the number of dig-
its to the right of the decimal on double in-
teger input. It may also be used hold output
column location of a decimal point, in user
generated formating. The default value on
single number input is -1.

DROP n =-- 16
Drop the number from the stack.

DUP n --- n 16
Duplicate . the value on the stack.

ELSE ‘addrl nll --- ader nz2 - 73

Occurs within a colon-definition in the form:
IF ,.. ELSE ... ENDIF

At run-time, ELSE executes after the true part
following IF. - ELSE forces execution to skip
over the following false part and resumes ex-
ecution after the ENDIF. It has no stack
effect.

At compile-time ELSE emplaces BRANCH rteserving
a branch offset, leaves the address addr2 and
n2 for error testlng. ELSE also resglves the
pending forward branch from IF by calculating
the offset from addrl to HERE and storing at
addrl.

EMIT [ g
Transmit ascii character ¢ to the selected cut-
put device.

EMITH c === 9
Outputs character to output dev1ce. Is vec~
tored so it can be redefined. See EMIT, 'EMIT.

EMPTY-BUFFERS 5§
Mark all block-buffers as empty. Updated

blocks are not written to the disc. This is
also an initialization procedure.
ENCLOSE addrl ¢ --- : 8

addrl nl nZ2 n3
The text scanning primitive used by WORD. From
the text address addrl and an ascii delimiting
character ¢, first non-delimiter character nl,
the offset to the first delimiter after the
text n2, and the offset to the first character
not included, This procedure will not process
past an ascii ‘'nuwll', treating it as an uncon-
ditional delimiter.

END .12
This is an 'alias' or duplicate definition for
UNTIL.

ENDIF addr n ~--- (compile) 71

Occurs in a colon-definition in form:

IF ... ENDIF

iIF ... ELSE ... ENDIF
At run-time, ENDIF serves only as the destina-
tion of a forward branch from IF or ELSE. It
marks the conclusicn of the conditional struc-
ture. THBN is another name for ENDIF. Both
names are supported in fig-FORTH. 8See also
IF and ELSE.

At compile-time, ENDIF computes the forward
branch offset from addr to HERE and stores it
at addr. n is used for error tests.

ERASE addr n --- 6
Clear a region of memory to zero from addr over
n addresses,

ERROR line --- in blk 41
Execute error notification and restart of sys-
tem. WARNING is first examined. If WARNING=0,
n is just printed as a message. If WARNING is
-1, the definition (ABORT) is executed, which
executes the system ABORT, unless’ ‘ABORT has
been changed to a user defined routine. Pig-
FORTH saves the contents of IN and BLK to as-
sist in determining the location of the error.
Final action is execution of QUIT.

EXECUTE addr --- 3
Execute the definition whose code field ad-
dress is on the stack. The code field address
is also called the compilation address.
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EXPECT addr count --- 34
Transfer characters from the terminal to ad-
dress, until a "return' or the count of char-
acters have been received. Twe nulls are
added at the end of the text.

FENCE === addr - z1
A user variable containing an address below
which FORGETting is trapped. To forget below
this point the user must alter the contents of
FENCE.

FILL: - addr quan b ~-- -{relative 35
: address)
‘Fill memory at the address with the specified
quantity of bytes b. b must be greater than
two.

FIRST --= 1 ' ' 20

A constant that leaves the address of the first

(lowest) block buffer.

FLD --- addr 23
A user variable for control of number output
field width,

FLUSH 56
GCauses all UPDATEd buffers to be written to
their respective text files. .

FORGET ' 70
Executed in the form: FORGET cccc
Deletes definition named cccc from the diction-
ary with all entries physically follewing it.
..An error message will.occur if the.CURRENT and
context vacabularies are not the same.

FORTH - 47

The name of the primary vocabulary. Execution
makes FORTH the CONTEXT vocabulary. Until ad-

-ditional user vocabularies are defined, new
user definitions become a part of FORTH. FORTH
is immediate, se it will execute during the
creation of a colon-definition, to select this
votabulary at compile time.

HERE. ~  ~«= addr 24
Leave the address of the next available dic-
tionary location, ’

HEX : _ ' 30
Set the numeric conversion base to sixteen
{hexadecimal). - - -

HLD --- ‘addr 23
A user variable that holds the address of the
latest character of text during numeric output
conversion.

HOLD c  --- 36
Used between <# and ¥» to insert an ascii char-
acter into a pictured numeric output string.
e.g. 2E HOLD will place a decimal point,

1 -==~ n 5
Used within a DO-LOOP to copy the loop index
to the stack. See R.

ID. addr --- 41
Print a definition's name from its name field
address.

IF £ --- (run-time) 73

-+~ addr n . {compile) o
Occurs in a colon-definition in form:

IF (tp) ... ENDIF '

IF (tp) ... ELSE (fp) ... ENDIF
At run-time, IF selects execution based on a
boolean flag, If f is true (non-zero), exec-
ution skips till just after ELSE to execute
the false part., After either part, execution
resumes after ENDIF, ELSE and its false part
are optional; if missing, false execution skips
to just after ENDIF. :
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At compile-time IF compiles OBRANCH and re-
serves space for an offset at addr. addr and
n are used later for resolution of the offset
and error testing.

IMMEDIATE o ) 45
Mark the most recently made definition so that
when eircountered at compile time, it will be
executed rather than being compiled., i.e. the
precedence bit in .its header is set. This
method allows definitions to handle unusual
compiling situations, rather than build them
into the fundamental compiler. The user may
force compilation of an immediate definition
by preceeding it with [COMPILE].

IN --- addr . : 22
A user variable containing the byte offset
~within .the current input text buffer (terminal
or disc) from which the next text will be ac-
cepted. WORD uses and moves the value of IN.

INPBUE -~ addr- ' S 21
A user variable initialized to the system input
buffer at 8180 hex.

INTERPRET . 45
The outer text interpreter which sequentially
executes or compiles text from the input
stream (terminal eor buffer) depending on
STATE. If the word name cannot be found after
a search of CONTEXT and then CURRENT it is con-
verted to.a number according to the. current
base. That also failing, an error message
echoing the name with a '"?'" will.begin. Text
input will be taken according to the convention
forW@RD. If a decimal point is found as part
of a number, a double number value will be
left. The decimal point has no other purpose
than to force this action., See NUMBER.

KEY - ¢ : ' 9
Leave the ascii value of:the next terminal key
struck,

KEYD --= b

9
Gets byte from input device, usually keyboard.
Is vectored so it can be redefined. See KEY,
'KEY.

LATEST ---  addr 27
Leave the napme field address of the topmost
word in the :CURRENT vocabulary.

LEAVE : . 13
“Force termination of a DO-LOOP at the next op-
portunity by setting the loop limit equal to
the current value of the index. The index it-
self remains unchanged, and execution proceeds
normally until LOOP or +LOOP is encountered.

LFA pfa --~ 1fa : 27
Convert the parameter field address of a dic-
tionary definition to its link field address,

LIMIT ~-~=- .1 : 20
A constant leaving the address just above the
highest memory available for a buffer, Usually
this is the highest system memory. .

LIT --- n 3
Within a colon-definition, LIT is automatically
compiled before each 16 bit literal number en-
countered in input text. Later execution of
lit causes the contents of the next dictionary
address to be pushed to the stack.



LITERAL n --- (compiling) 43
If compiling, then compile the stack value n
as a 16 bit literal. This definition is im-
mediate so that it will execute during a colon-
definition. The intended use is:

XXX [ calculate J LITERAL ;
Compilation is suspended for the compile-time
calculation of a value. Compilation is resumed
and LITERAL compiles this value.

LOAD n --- 63
Begin. interpretation of screen n. Loading will
terminate at the end of the screen or at ;5.
See ;S and --).

LOOP addr n ---  (compiling) 72
Occurs in a colon-definition in form:
... LOOP

At run-time, LOOP selectively controls branch-
ing back to the corresponding DO based on the
loop index and 1imit. The loop index is in-
cremented by one and compared to the limit.
The branch back to DO occurs until the index
equals or exceeds the limit; at that time,

the parameters are discarded and execution
continues ahead.

At compile-time, LOOP compiles (LOOP) and uses
addr to calculate an offset to DO. n is used
for error testing.

M#® nl n2 --- d 51
A mixed magnitude math operation which leaves
the double number signed product of two signed
number.

M/ d nl --- m2 n3 52
A mixed magnitude math operator which leaves
the signed remainder n2 and signed quotient n3,
from a double number dividend and divisor nl.
The remainder takes its sign from the dividend.

M/MOD udll uz --- .u3 ud4 54
An unsigned mixed magnitude math operation
which leaves a double quotient ud4 and remain-
der u3, from a double divident vdl and single
divisor u2.

MAX "nl n2 --- max 50
Leave the greater of two numbers.

MESSAGE n ~-- .61
Print on the selected output device the text
of message n. 24 entries are available.

MIN nl n2 --- min .50
Leave the smaller of two numbers.
MINUS nl =--- n2 15

Leave the two's complement of a number.

MOD nl n2 --- mod 54
Leave the remainder of nl/n2, with the same
sign as nl. :

MSGADR --- addr 59
An array of system messages. Addr is the first
byte of the array which is a table of pointers
into the message text.

NFA pfa --- nfa 27
Convert the parameter field address of a defin-
ition to its name field.

. NUMBER addr ----d : 39
Causes the execution of the current numeric
processing routine. Initialized to [NUMBER].
See [NUMBER], (NUMBER).

OCTAL 30
Set the numeric conversion BASE for base 8
input-output.

OFFSET --=- addr 22
A user variable which may contain a block off-
set to mass storage drives. The contents of
OFFSET is added to the stack number by BLOCK.
See BLOCK.

OKFLAG --- addr 22
A user variable that enables or disables the
"ok in QUIT.

OR nl n2Z2 -- or 11
Leave the bit-wise logical or of two 16 bit
Aalues.

ouT =~ addr 22

A user variable, The user may alter and exam-
ine OUT to control display formating.

OUTBUF 21
140 decimal byte available for temporary
arrays, output, formatting, etc. Not Gsed by
the fig-FORTH. May be eliminated if space is

needed.

OVER nl n2z2 --- nl n2 nl 16
Copy the second stack value, placing it as the
new top.

PAD --- addr 36

Leave the address of the text output buffer,
which is a fixed offset above HERE.

PFA nfa --- pfa 27
Convert the name field address of a compiled
definition to its parameter field address.

PREV --- addr 21
A variable containing the address of the buf-
fer most recently referenced. The UPDATE com-
gand marks this buffer to be later written to
isc.

QUERY 34
Input 96 characters of text (or until a "re-
turn") from the operators terminal., Text is
positioned at the address contained in TIB
with IN set to zero.

QUIT a7
Clear the return stack, stop compilation, and
return control to the operators terminal. No
message 1is glven.

R --- n ' 14
Copy the top of the return stack to the compu-
tation stack.

R# -=-- addr 23
A user variable which may contain the location
of an editing cursor, or other file related
function.

R/W addr blk- f --- 68
The fig-FORTH standard disc read-write linkage.
addr specifies the source or destination block
buffer, blk is the sequential number of the
referenced block; and £ is a flag for =0
write and f=1 read. R/W performs the read-
write from a text file and performs any error
checking, .

) --- m . 14
Remove the top value from the return stack ana
1§ave it on the conputation stack. See R and

R.
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RO -~~~ addr 20
A user variable. containing the initial loca-
tion of the return stack, Pronounced R-zero.
See RP! :

RDFILE = ' 65
Primative for moving a block from a system text
file in RAM fo a block buffer.

REPEAT addr n --- {compiling) 73
Used within a colon-definition in the form:
BEGIN ... WHILE... REPEAT
At run-time, REPEAT forces an unconditional
branch back to just after the corresponding
BEGIN.

At compile-time, REPEAT compiles BRANCH and
the offset from HERE to addr. n is used for
error testing.

ROT nl" n2 n3 --- n2 n3 nl 26
Rotate the top three values on the stack,
bringing the third to the top.

RP! 13
A computer dependent procedure to initialize
the return stack pointer from user variable

RO,

S-3D n --- 4 49
Sign extend a 51ng1e number to form a double
number.,

S50 --- addr . 290

A user variable that contalns the initial value
for the stack pointer. Pronounced S-zero.
See 5P!

SCR -=-=- addr 22
A user variable containing the screen number
most recently referenced by LIST.

SCRNAME BLK# --- addr count ) 64
"Builds a file name aceeptable to HP-75C oper-
ating system, Used by mass storage routine.

SIGN n d --- 4 74
Stores an ‘ascii "-" sign just before a conver-
ted numeric output string in the text output
buffer when n is negative, n is discarded but
double nymber 4 is maintained. Must be used
betwsen <# and #>.

SMUDGE 30
Used during word definition to toggle the
"smudge bit"™ in a definitions' name field.
This prevents an uncompleted definition from
being found during dictionary searches, until
compiling is completed without error.

SP! : ' 13

A procedure to initialize the stack pointer
from SO.
Spe === addr 13

A procedure to return the address of the stack
position to the top of the stack, as it was
before SPe& was executed. (e.g. 1 Z Spe @
vvs « would type 2 2 1)

SPACE ) 26
Transmit an ascii blank to the output device,

SPACES n ---- 74
Transmit n ascii blanks to the output device.

STATE -~- addr o 23
A user variable containing the compilation
state. A non-zerc valuée indicates compilation.

SWAP nl n2z --- n2 nl 16
Exchange the top twe values on the stack,
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THEN 71
An alias for ENDIF. . .

TIB -~ addr ' 20
A user variable containing the address of the
terminal-input buffer.

TOGGLE addr b --- 17

Complement the contents of addr by the b1t
pattern’'b.
TRAVERSE addrl n ~--- addri 26

Move across the name field of -a fig-FORTH vari-
able length name field. addrl is the- address
of either the length byte or the last letter.
if n=1, the motion is toward high memory; if
n=-1, the motion is toward low memory. The
addr2 resulting is address of the other end of
the name.

TYPE addr count --- 32
Transmit count characters from addr to the
selected output device.

u. . - - 77
Print a number unsigned, according to the cur-
rent numeric BASE. A trailing blank follows.

e ul uz -~ ud 10
Leave the unsigned double number product of
twe unsigned numbers.

u/ ud ul --- w2 w3’ - ‘11
Leave the unsigned remainder u2 and unsigned
quotient u3 from the unsigned double dividend
ud and unsigned divisor ul.

i ul uz --- f a2
An unsigned comparison. Leaves a true flag 1f
ul .is less than u2, else false. BSee .

UNTIL f --- (run-time) 72

addr n --- (compile)

Occurs, within a colonzdefinition in the form:
BEGIN ... UNTIL

At run-time, UNTIL controls the conditional

branch back to the .corresponding BEGIN. If f

is false, execution returns to just after BEGIN:

if true, execution continues ahead. .

At compile-time, UNTIL compiles (OBRANCH) and
an offset from HERE to addr. n is used for
error tests.

UPDATE 55
Marks the most recently reférenced block
(pointed to by PREV) as altered. The block
will subsequently be transferred automatically
to its text file should its buffer be required
for storage of a different block.

USE ---  addr 21
A variable containing the address of the bleck
buffer to use mnext, as the least recently
written.

USER n --- _ . 19

- A defining word used in the form:
n USER cccc

which creates a user variable cccc. The para-
meter field of cccc contains n as a fixed off-
set relative to the user pointer register UP
for this user variable. When cccc is later ex-
ecuted, it places the sum of its offset and
the user area base address on the stack as the
storage address of that particular variable,



VARIABLE : 19 X ' 35

A defining word used in the form: . This is pseudonym for the "null" or dictionary
) n VARIABLE cccc entry for a name of one character of ascii
When VARIABLE is executed, it creates the def- null, It is the execution procedure to ter-
inition ceccc with its parameter field initial- .minate interpretation of a line of text from
jzed to n. When cccc is later executed, the the terminal or within a buffer, as both buf-
address of its parameter field (containing n) fers always have a null at the end.
is left on the stack, so that a fetch or store
may access this locatiom. ’ XOR nl n2 --- xoOT 12
: Leave the bitwise logical exclusive-or of two
VOC-LINK --- addr. . S . 21 values.
A user variable containing the address of a : )
field in the definition of the most recently [ Used in a colon-definition in form: . 29
created vocabulary. All vocabulary names are t xxx [words ] more
linked by these fields teo allow comntrol for Suspend compilation, The words after [ are ex-
FORGETing through multiple vocabularys. ecuted, not compiled. This allows calcula-
i tion or compilation exceptions before resuming
VOCABULARY : : 46 compilation with ]. See LITERAL,  ].
A defining word used in the form: L :
VOCABULARY cccc | ) ~ [COMPILE] . : 43
to create a vocabulary definition cccc. Sub- Used in a colon-definition in form:
sequent use of cccc will make it the CONTEXT ) . ¢ xxx [COMPILE] -FORTH. ; .
vocabulary which is searched first by inter- [COMPILE] will force the compilation of an im-
pret. The sequence "cccc DEFINITIONS" will mediate definition, that would otherwise exec-
also make cccc the CURRENT vocabulary into ute during compilation. The above example will
which new definitions are placed. select the FORTH vocabulary when xxx executes,

rather than at compile time.
In fig-FORTH, cccc will be so chained as to in-

“¢clude all definitions of the vocabulary in (NUMBER] addr --- d 39
which cccc is itself defined. All vocabularys Convert a character string left at addr with a
ultimately chain to Ferth. By convention, vo- proceeding count, to signed double number, us-
cabulary names are to be declared IMMEDIATE. ing the current numeric base. If a decimal
See VOC-LINK. : point is encountered in the text, its position
- - . will be given in DPL, but no other effect
WARNING --- addr 20 occurs. If numeric conversion is not pos§ible
A user variable containing a value control- an error message will be given,
ling messages. If = 0, messages will be pre- ] 29
sented. If = -1, execute (ABORT) for a user Resume compiliation, to the completion of a
specified procedure. See MESSAGE, ERROR. colon-definition. See [.
WHILE f ---  (run-time) 74
adl nt --- adk bk adZ n2

Occurs in a colon-definition in the form:
BEGIN ... WHILE {tp) .... REPEAT .
At run-time, WHILE selects conditional execu-
tion based on boolean flag £. If f is true
{non-zero}, WHILE continues execution of the
true part through to REPEAT, which then
btranches back to BEGIN, If f is false (zero),
execution skips to just after REPEAT, exiting
the structure.

At compile-time, WHILE emplaces ({OBRANCH) and
leaves ad2 of the reserved offset. The stack
values will be reselved by REPEAT.

WIDTH ---- addr ) 20
In fig-FORTH, a user variable containing the
maximum number of letters saved in the compil-
ation of a definitions' name. It must be 1
through 31, with a default value of 31. The
name character count and its natural charac-
ters are saved, up to the value in WIDTH., The
value may be changed at any time within the
above 1limits.

WORD o c --- 37 ' ’
Read the next text characters from the input
stream being interpreted, until a delimiter
¢ is found, storing the packed character string
beginning at the dictionary buffer HERE, WORD
leaves the character count in the first byte,
the characters, and ends with two or more
blanks. Leading occurrances of ¢ are ignored.
If BLK is zero, text is taken from the terminal
input buffer, otherwise from the disc block
stored in BLK. See BLK, IN.

WRTFILE 66

Primative for moving a block from a block buf-
fer to a system text file in RAM,
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SCR # 22 SCR 4 3@
@ ( DEBUG [C1 JJC 83MAREL ) @ ( HP-75 ASM  [C1 JJC 820CT31 )
1 HEX : STEP STACK BEGIN BEGIN 1 HEX VOCABULARY 75ASM IMMEDIATE
2 @ FOUND? ! 7LIT 2 : 3;CODE ?CSP COMPILE (;CODE)
3 2COMPILE ?." ?7@BR 3 [COMPILE] [ [COMPILE] 7SASM ;
4 7BR ?LOOP ?+LOCP FOUND? 4 IMMEDIATE
5 @ @= UNTIL IP @ @ LIT 5 : CODE ?7EXEC CREATE [COMPILE]
& 38 = IF " 5 "1 6 7SASM 'CEP ‘
7 ELSE IP @ @ DUP 2+ NFA 7 : C3; CURRENT @ CONTEXT ! ?CSP
8 ID. CR KTEST 8 SMUDGE 3
9 IP @ ® LIT [COMPILE] DOES) = 9 : LABEL @ VARIABLE -2 ALLOT
1@ IP @ @ LIT CCOMPILEJ (;CODE) 1@ [COMPILE] 75ASM SMUDGE !'CSP
11 = OR IF 11 75ASM DEFINITIONS
12 DROP [ HERE 12 + 1 LITERAL 12 @ VARIARLE AX @ VARIABLE DX
13 YR IP @ YR 38 STACK 1 13 : X, HERE &+ & OVER C! OCTAL
14 ELSE EXECUTE SKIP1@ ?R ?R 14 NUMBER DROP HEX 3
15 7R ?R 7R 7R ?R 7R ?R 7R 15 : A, Xy Cy 3 84 LATEST C!
16 2 IP +! STACK @ THEN 16 :+ D, X, 4@ OR C, ; B84 LATEST C!
17 THEN UNTIL j 17 : 1>2 DUP 1@@ / SWAP FF AND ;
18 : FIND- -FIND IF DROP CFA ELSE 18 : 1M (BUILDS C, :
19 QUIT THEN ; 19 DOES) C& C, j
2@ : DEBUG $VEMIT FIND- CR 20 : &M (BUILDS C,
21 IP ! @ FOUND? ! 21 DOES) C@ C, C, j
a2 .* IP RTN PARM WORD" 22 : 3M (BUILDS C, ,
&3 CR STACK IP @ @ ° &3 . 'DOES) Ce C, Cy, C, j
24 QUIT CFA @ = IF 2 IP +! 24 1 (NM) DX @ DUP DUP 2@ «
a5 ." : " IP @ NFA ID. CR 25 IF ) ({ 2+ ELSE 8 / 8 * 8 +
26 STEP THEN ; IMMEDIATE ze THEN SWAP - @ DO C, LOOP ;
&7 DECIMAL 27 : NM (BUILDS C,
28 28 DDES) C®& C, -(NM) 3
29 &9 DECIMAL
30 3@
31 31
SCR # 31 SCR & 3w
@ ( HP-73 ASM  [C1 JJC B2OCT31 ) @ ( HP-75 ASM  [C] JJC 820CT31 )
1 HEX 1 HEX
z 8@ 1M ELE 81 1M ELM & ( B8 3M LDRI= B9 3M LDMI=
3 8% iM ERBE 83 1M ERM 3 BA 3M ETBI= BR 3M STMI=
4 84 1M LLE 85 1M LLM 4 BC 3M LDRIX ED 3M LDMIX .
5 a6 iM LRE 87 1M LRM 5  BE 3M STBIX BF 3M STMIX )
€ 88 1M ICH 89 1M ICM & Ca 1M CMB Bl 1M CMM
7 8A 1M DCB B8R 1M DCM 7 C& iM ADB C3 1M ADM
8 ¢ BC 1M TCB 8D iM TCM 8 C4 1M SEB C5 1M SBM
3 8E 1M NCR ar 1M NCM ) 9 CE 3M JI5BX C7 1M ANM
12 9@ 1M TSB 91 1M TSM i@ C8 &M CME= C9 NM ChMM=
11 92 1M CLE 93 1M CLM i1 CA 2M ADB= CE NM ADM==
12 94 IM ORB 95 1M ORM ig  CC &M SER= CD NM SEM=
13 96 1M XRB 97 1M XRM 13 CE 3M JSB= CF NM ANM==
14 98 1M BIN 299 iM EBCD i4 { D@ 3M CMBD= D1 3M CMMD=
15 9A 1M SAD ( 9B 1M DCE 15 D& 3M RDBD= D3 3M ADMD:=
16 9C iM ICE 9D iM CLE 16 D4 3M SERD= DS 3M SEMD=
17 ) 9E 1M RTN 9F 1M PAD 17 ¢ D& UNUSED ) ( D7 3M ANMD=
18 A® 1M LDE A1 1M LDM 18 D& iM CMED D3 1M CMMD
19 A2 iM STB AZ 1M STM 19 DA 1M ADED DB iM ADMD
2@ A4 IM LDRD AS 1M LDMD 2@ DC 1M SEBD DD 1M SEMD )
21 A6 1M STRD A7 1M STMD 21 ( DE UNUSED ) { DF 1M ANMD )
22 AB ZM LDE= A9 NM LDM= 22 E@ 1M POBD+ E1 1M POMD+
23 PA EM STB= AB NM STM= 23 EZ 1M POBD- E3 1M POMD-
24 ( AC IM LDRI AD 1M LDMI &4 E4 1M PUBD+ ES 1M PUMD+
25 AE 1M STBI AF 1M STMI 25 EE 1M PUBD- E7 1M PUMD-
z6 i@ 3M LDED= El 3M LDMD= 26 ( E8 1M POBI+ E9 1M POMI+
27 B& 3M STBD= B3 3M STMD= 27 EA 1M POBI- EB 1M POMI-
28 B4 3M LDBDX BS 3M LDMDX c8 EC iIM PUBI+ ED iM PUMI+
&9 gﬁ 3M STBDX B7 3M STMDX 29 EE 1M PUBI- EF 1M PUMI-
3@ ) DECIMAL 3@ ) DECIMAL
31 3
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SCR # 33

SCR

# 4Q
@ ( HP-75 ASM [Cl JIC 820CT31 ) @ ( FIX FILL [C3 JJC B3MARES )
1 HEX. o 1 HEX .
2 F& CONSTANT. @= 2 CODE #FL D,24 A, 32 POMD+
3 F4 CONSTANT POS 3 o D, 22 POMD+
4 FA CONSTANT CS 4 D, 2@ POMD+
5 : NOT 1+ 5 , 5 , A, 34 ADM
€& : THEN HERE OVER 1+ - SWAP C! 3 ) b, 22 ICM :
7 : IF C, HERE @ C, 3 7 BEGIN D, 22 DCM  @= NOT
8 : ELSE F@ IF SWAP THEN. ; 8 WHILE D, 24 A,2@ PUBD+
9 : BEGIN HERE 3 3 REPERT RTN C3s
1@ : UNTIL C, HERE i+ - C, 3 1@ * #FL CFA PAD ! ' 38 CFA PAD 2
11 : AGAIN F@ UNTIL 3 11 + ! PAD ' FILL 4 CMOVE
12 @ WHILE IF 3 } 12 (' SWAP CFA PAD ! * YR CFA PAD
13 : REPEART SWAP AGARIN THEN ; 13 2 + ' PAD * FILL 4 CMOVE )
14 FORTH DEFINITIONS , 14 ( USE 187 SET OF CMDS TO FIX
1%  1RB@ CONSTANT SAVFYM 18 FILL, THE 2ND TGO RESTORE FILL
16 1ACE CONSTANT BETFVM i6 TO ORIG—— WARNING!'! DO NOT
17 DECIMAL 17 FORGET BELOW #FL WHILE FIX
18 ‘ 18 IS INSTALLED )
19 19 DECIMAL
2 b=y
e 21
22 22
23 23
24 24
25 25
26 26
27 a7
=8 28
29 29
30 30
31 31
SCR # 41 . SCR # S50
@ (. PRINT DRIVERILCI JJC B3MARZR ) @ ( LCD EDITOR [C1 JJC 83APRG4 )
1" HEX 4575 CONSTANT PRNTCH 1 HEX FFFC CONSTANT LCD -
£ CODE PREMIT D,22 A,32 POMD+ 2 @ VARIABLE COL
3 A, 36 SAVFVM. 1> 2 JSEX 3 : LCDRDY BEGIN LCD AC® 1 AND
4 D,22 R, 32 - B5TB 4 @= UNTIL 3§
5 PRNTCH 1)2 JSB= o s LCDCLR 20@e@ LCDRDY LCD A!
& D, 36 A, 06 POMD~ & : LCDADR AES 4F MIN 5@ SWAP - 3
7 A, 36 GETFVM 12 JSBX 7 : PCUR LCDADR 8@ OR
8 RTN C3 a8 LCDRDY LCD AC!
9 : PRCR OD PREMIT @A PREMIT ; 9 : OFFCUR 1 PCUR. ;
1@ : PROUT ' PREMIT CFA 'EMIT ! 1@ : LCD! ABS 1F MIN LCDARDR
11 * PRCR CFA 'CR ! 3 11 SWAP 100 * + LCDRDY.LCD A!
12 : PRLIST 2@ * C/L. ! BASE ® SWAP iz LCDRDY OFFCUR
13 DECIMAL PROUT LIST 13 : PUTCUR COL @ PCUR j
14 STDOUT BRSE ! 3 14 3 PUTCHAR COL & LCD!
1S DECIMAL 1S ¢« PUTLINE ( ADR) 20 @ DO DUP I +
16 o 16 C& I LCD! LOOP DROP j
17 17 DECIMAL
18 18
19 12
=0 22
21 21
=22 a2
a3 23
24 24
25 25
26 &6
27 a7
8 £8
&9 29
30 3@
31 31
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SCR # 51 . . SCR # 52 , .
@ ( LCD EDITOR [C1 JJC B3APRE3 ) @ ¢ LCD EDITOR [C1 JJC B3MARES )
1 HEX @ VARIABLE ROW 1 HEX ‘ :
& : (CUR) ROW @& ({ (< ¢« <( << & : »INB{ 3FF OVER {( — CURSOR »
3 + 3 3 IF BUF CURSOR + R R DVER
4 : CURSOR COL @ (CUR) 3 4 OVER + 3FF CURSOR -

S5 : BUF PREV @ 2+ ; 5 4 PICK - CMOVE} R) SWAP

6 : YCUR( ROW @ SWAP CURSOR + 3FF & BLANKS BUF ‘@ (CUR) +

7 AND 2@ /MOD ROW ! COL ! 7  PUTLINE PUTCUR THEN j

8 ROW @ = @= IF BUF @ (CUR) + B 3 INS 1 >INS( ;

9 PUTLINE THEN PUTCUR. 9 ¢ INS+ 4 YINS( j

1@ : RTCUR 1 >CURY( 3 12 : INS++ 2@ YINS( ;

11 @ LTCUR 3FF YCURC 3 11 : YDELC 3FF OVER (¢ -

12 : DNCUR 2@ )YCURK{ j . 12 CURSOR » IF BUF CURSOR +
13 : UPCUR 3E@ YCUR( ; 13-~ OVER OVER + SWAP 3FF

14 : HOME 4@@ CURSOR - YCUR({ j 14 CURSOR - 4 PICK - CMOVE BUF
15 : HRTAR 8 YCUR( j 15 402 + OVER - SWAP

16 : HLTAB 3F8 >CUR( 3 16 BLANKS BUF @ (CUR) +

17 : RETN 4@@ CURSOR @ (CUR) 17 PUTLINE PUTCUR THEN 3

18 -~ = YCUR( 3 : 18 : DEL 1 »DELY ;

13 : BACK* BL BUF CURSOR 1- + (! 19 : DEL+ 4 YDEL( j

eo -1 COL +! BL 2@ : DEL++ 2@ »DEL( j .
21 PUTCHAR PUTCUR &1 : CTEOL BUF CURSOR + 20 COL @&
&2 : VDTAB 88 YCUR( 3 ee - BLANKS 1B EMIT 4R EMIT ;
23 : VUTAER 38@ >CUR( 23 : DQUIT STDOUT QUIT j

&4 DECIMAL &4 : URUIT UPDATE FLUSH DRUIT 3
a5 25 DECIMQL ‘ .
£6 26
a7 a7

28 =18
29 29

32 e
31 31

5CR # 53 , SCR # 54
@ ( SCR ED [C1 JJIC B3MARES ) @ ¢ LCD EDITOR [C1 JJC 83APRA4 )
1 HEX @ VARIABLE CMDTBL -2 ALLOT 1 HEX : DOED R R 1F 8@ (X(

& ( RT ARROW) 87 C, ' RTCUR CFA , 2 IF R BUF CURSOR + C!
3 { LT ARROW) 86 C, ' LTCUR CFA , 3 R PUTCHAR RTCUR
4 { UP PARROW) B4 C, ' UPCUR CFA , 4 ELSE CMDTEL
5 ( DN ARROW) 85 C, ¥ DNCUR CFA , 5 BEGIN DUP C® DUP 2= SWAP
& { BACK ) @8 C, ' BACK* CFA , & R =)R R.OR &= R}
7 ¢ FET 'y 83 C, ' HOME CFRA , 7 IF OVER 1+ @ EXECUTE THEN
B ( / RT AR ) A7 C, * HRTAR CFA , 8  WHILE 3 + REPEAT DROP
9 ( /LT AR ) AE ' C, ' HLTAB CFA , 9 THEN R} DROP ;
10 ( RTN KEY ) @D C, ' RETN CFA , 1@ : (EDIT) @ COL ' @ ROW
11 ¢ 7UP AR ) A4 C, ' VUTAB CFA., 11 ! BUF CURSOR + PUTLINE PUTCUR
12 ( / DN AR ) AS C, * VDTAR CFA , 1& BEGIN KEY DOED ABAIN ;
13 ( I/R-KEY ) 88 €, * INS CFA , 13 : EDIT BLOCK DROP (EDIT) 3
14 ¢ /- 1I/R ) A8 C, * INSB+ CFA , 14 DECIMAL )
15 ¢~ I/R ) CB C, ' INS++ CFA , 15 ‘
16 ( DEL KEY ) 8A C, ' DEL  CFA , 16
17 ¢ / DEL ) AR C, ' DEL+ CFA , 17
18 { ~ DEL - ) CA €, ' DEL++ CFA , 18
19 ( CLR KEY ) 8B C, ' CTEOL CFA , 19
eea ( / ~ TRE ) EE C, ' DRUIT CFA , ze
21 ( ESC KEY ) 1B C, * UGUIT CFA , 21
ez | ) @@ C, ' NOOP CFA , 2e
23 DECIMAL 23
24 ( AR=ARROW; /=SHIFT KEYj 24
es ~=CTL KEY DN=DOWN 25
‘26  RT=RIGHT LT=LEFT ) 26
a7 27
es 28
29 29
30 3@
31 31
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SCR # 6@ SCR # 61
@ ( TV DRIVER [C1 JJC B3ARRABS ) @ ( SCR ED LC1l JJC 83MARES )
1 HEX 419A CONSTANT KEYDSP 1 HEX @ VARIABLE ROW ‘
2 CODE TVEMWMIT D, &2 A, 32 POMD+ 2 @ VARIABLE COL
3 A, 36 BAVFVM 1>2 JSBX 3 : CURBOR ROW @ (¢ (¢ (¢ (¢ (K«
4 D,2& A, 32 - BTE 4 COL @ + 3
S KEYDSP 1)& JSB= S @ VARIABLE BUF.O0S
& D, 36 R, 06 POMD~ & : BUF PREV @ 2+ BUF.O8 @ + j
7 A, 36 GETFVM 1)& JBBX 7 : PUTCUR 1B EMIT 25 EMIT COL @
8 RTN C3 a8 EMIT ROW @ EMIT ;3
9 : TVCR @D TVEMIT @R TVEMIT ; 9 @ YCUR( CURSOR + IFF AND 2@ /MOD
1@ : TVOUT * TVEMIT CFA YEMIT ! 1@ ROW ! COL ! PUTCUR 3 :
11 ! TVCR CFR 'CR ! 3 11 : RTCUR 1 YCUR(
12 DECIMAL 12 : LTCUR 1FF YCUR{ 3
13 13 : BRACK* CURSOR @& IF 8 EMIT
14 14 SPACE 8 EMIT LTCUR THEN 3
15 15 : DNCUR 2@ YCUR(
i6 16 : UPCUR 1E@ YCUR( ;
17 17 : HOME @ COL ! @ ROW ! PUTCUR 3
18 18 : HRTAR 8 YCUR( 3
13 19 : HLTAB 1F8 YCUR( 3
2@ 2@ : RETN & COL ! @D EMIT 3
21 21 : VDTAR 8@ YCUR{
2e 22 : VUTAR 18@ YCUR( ;
23 23 : UPDN 1B EMIT 45 EMIT HOME BUF
24 24 0@ -TRAILING TYPE PUTCUR 3
a5 23 : UPUP BUF.08 @ IF @ BUF.O8 !
26 26 UPDN THEN 3
27 27 : DNDN BUF.08 @& 200 = @= IF 2@2
£8 z8 BUF.0S ! UPDN THEN 3; :
29 29 DECIMAL
3@ 3@ /
31 31
SCR # 62 5CR # &3
@ ( SCR ED [C1 JJIC 83MARES ) @ ( 8CR ED €1 JJC B3MARES )
1 HEX 1 HEX @ VARIABLE CMDTBL. -2 ALLOT
€ : YINS({ 3FF ODVER (¢( — CURSOR 2 ( RT ARROW) &7.C, ' RTCUR CFA ,
3 IF BUF CURSOR + )R R 3 ( LT ARROW) &6 C, ' LTCUR CFA ,
4 2DUP + 3FF CURSOR BUF.OS @ 4 { UP ARROW) 84.C, ' UPCUR CFA ,
S + — YR R 4 PICK ~ S ( DN ARROW) 85 C, ' DNCUR CFA ,
& CMOVE? 1B EMIT 4R EMIT & ( BACK ) @8 €, ' BRCK* CFA .,
7 R} R ROT BLANKS 7 ¢ FET ) 83 C, * HOME CFR ,
8 R> SWAP 1FF AND -TRAILING 8 ¢ / RT AR ) A7 C, ' HRTAR CFA ,
3 TYPE PUTCUR THEN 3 D (/LT AR ) ARG C, * HLTAB CFR ,
12 : INS 1 YING( ; 13 { RTN KEY ) @D C, * RETN CFA ,
11 ¢ ING+ 4 YINS( ; 11 (/7 UP AR ) A4 C, * VUTAB CFA ,
12 3 INS++ 20 Y INS( ; 12 ( / DN AR ) AS C, " VDTRR CFA ,
13 : »DEL( 3FF OVER (¢ ~ 13 ¢ ~UP AR ) C4 C, * UPUP CFA ,
14 CURSOR » IF BUF CURSBOR + 14 ( ~ DN AR ) C5 C, * DNDN CFA ,
15 R R 2DUP + SWAP 3FF CURSOR 15 ( I/R KEY ) 88 C, " INS CFa ,
16 BUF.08 @ + — YR R 4 PICK - i6 ( / 1I/R ) AB C, ' INS+ CFA ,
17 CMOVE 1B EMIT 4R EMIT BUF 17 ¢ ~ I/R ) €8 €, ' INS++ CFR ,
i8 4@@ + OVER — SWAP 18 ( DEL KEY ) 8A C, ' DEL CFRA ,
19 BLANKS RY> R) SWAP 1FF AND 13 ( 7/ DEL ) RA C, * DEL+ CFA ,
za ~TRAILING TYPE PUTCUR THEN 3 2@ ( ~ DEL ) €A C, ' DEL++ CFR
21 : DEL 1 >DEL( 3 21 ( CLR KEY ) 8B C, ' CTEOL CFA ,
22 : DEL+ 4 )>DEL( 3 g2 ( / ~ TAB ) EE C, ' DQUIT CFAR-,
23 ¢ DEL++ 2@ YDEL{ 3 23 ( ESC KEY ) 1B C, ' UBUIT CFA ,
24 : CTEOL 2@ COL @ -~ ROW @ F = 24 ( ) @@ C, * NOOP CFR ,
23 IF 1- THEN BUF CURSOR + - 25 DECIMAL
26 OVER BLANKS SPACES PUTCUR 3 26 ( AR=ARROW; /=SHIFT KEYy
27 * DRUIT 1 BUF.0S ! @ COL ! QE a7 ~=CTL KEY DN=DOWN
28 ROW ! PUTCUR STDOUT QUIT 3 £8 RT=RIGHT LT=LEFT )
29 : UGUIT UPDATE FLUSH DQUIT ; 29
3@ DECIMAL 3@
31 31
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SCR # 64 GCR # 7@
@ ( SCR ED [Cl JJC B83MARZE ) @ (- 75C DIsASM [C31 JJC 82 DCTdI }
1 HEX ; i 1 HEX
2 @ DOED »R_IF R (R 83 ¢ AND IF 2 BLK ® 2+ .DUP CONSTANT NAMERLK
3 CURSOR 1FE-} IF HOME THEN 3 i1+ CONSTANT BYTESBLK
4 R BUF CURSOR + OtV R EMIT 4 @ VARIABLE AX @ VARIARLE DX
S RTCUR ELSBE CMDTBL S @ VARIABLE 1.0C
& BEGIN DUP C@ DUP &= SWAP & : REG DUR 42 ( IF. "™ A," DUP AX
7 R=3R R OR &= R) 7 VELSE L.t D" 40 - DUP DX !
8 IF OVER 1+ B EXECUTE THEN 8 THEN OCTAL 2H HEX 1 LOC +t' 3
9 WHILE 3 + REPEAT DROP 9 3 NAME 7F AND 8 % NAMEBLK EBLOCK
1@ THEN R» -DROP § , 1@ +. .8 TYPE 3
11 ¢ (EDIT) TVOUT 1 BUF.0S ' upup 11 & 1BY NAME 1 LOC +!' 3
1z BEGIN KEY DOED AGRIN 3 12 : 2RY LOC 6 1+ C& SPRACE 2H NAME
13 & EDIT. ‘BLOCK DROR (EDIT) 3 13 2 LoC +!' 3
14vDECIMQL 14 : 3BY LOC @ 2+ DUP Ce& SPACE 2H
15 15 1- C@ 2H NAME 3 LOC
16 16 +! o3
17 - 17 + NBY DX @ DUP DURP 2@ ( IF (({
18 i8 Yy 2+ ELSE B8 /7 8 % B8 + THEN
19 19 SWAP - YR LOC @ DUP R + SPACE
=47, o DO I Ce 24 -1 +L0O0P NaME
21 21 Ry 14 LOC +! 3
2 &2 DECIMAL
23 23
&4 &b
&5 25
e6 6
a7 &7
e 28
&9 -89
3a @
31 31
SCR. # 71 S SCR # 72
@ ¢ 75C DISASM - [C] JJC 8z0CT31 ) @B ELR ELM ERE ERM
1 HEX 1 LLE LM LRE LR
23 INSTR BEGIN LDC @ Ce pup 2 I1CR cm DCE DM
3 8& ( WHILE REG REPEAT DUP 7F 3 TCR TCM. NCB. . NCM
4 AND-1@ /MOD 2@ % SWAP 1+ + 4 TGE YGM CLE CLM
S - CBYTESBLK BLOCK + ©C& DUp . S ORE ORM XRB XRM
& .31 = IF DROP:tRY ELSE DUP & BRIN -.BCD = SAD DCE
7 32 = IF DROP 2BY ELSE DUP 7 ICE CLE RTN PAD
8 33 = IF DROP 3BY ELQE 8 LDE LDM 8TE STM
= 4E = ‘IF NBY 3 LDBD LDMD STED  'STMD
1@ “THEN THEN -THEN THEM:.j 12 LDB= L.DM= 8TB= CGTM=
11 : ALINE LOC @ 4H SPACE "INSTR 3 11 LDBI L.DMI STEI STMI
12 3 DISASM LOC ' EEBGIN CR ALINE 1& LDRBRD= LDMD= 5TBD= S5TMD=
13 KEY 1B = IF QUIT THEN 13 LDEDX LDMDX: = STEDX  STMDX -
14 @ UNTIL 3 14 LDRI= LDMI= STBI= STMI=
1S DECIMAL 15 LDBIX LDMIX STERIX - STMIX
16 16 CME oM ADE - ADM
17 17 SBB SBM JSEX AN
18- 18 CMB= M= ADR= - ADM=
19 19 SBHE= SEM= - J8B= - ANM=
Z2a 2@ CMED= CHMMD= ADBD= = ADMD=
21 21 SERD= SEMD= 233 . ANMD==
o2 22 CMED CMMD ADED ADMD
23 23 SEED SEMS 227 CANMD
24 24 PORD+ POMD+ PBRD~ - POMD~
25 &9 PURD+ - PUMD+ . PUBD- PUMD~
26 26 POBI+ POMI+ PORI~. - POMI-
a7 27 PUBI+ - PUMI+ - PUBI- PUMI -~
28 28 Jmp JNDO o JOD 0 s  JEV
&9 29 JING Jpg ~JINZ JIR
3@ 32 JEN JEZ JNC JCY
31 31 JLZ JLN JRZ JRN

48 Extensions




SCR # 73 :

1111111 8421111 11
1111111181141
111111112NEN1111
3333333333333333
111111312NENENSN
3333337311111171
11111111811211112
e2ereeeaneaeaaeR

BNl S

SCR # 8@ “
@ ( SIZE CHANBE [C1 JJC 83MARZZ )
1 HEX 1F9F CONSTANT ALLOC
2 CODE #8Z D,22 A, 32 POMD+

3 A, 36 SAVFYM 1)2 J8BX
4 D,28 RA,32 8TM
5 D, 38

& LIMIT 1@ - 12 LDM=
7 A, 34 ADM

8 ALLOC 1H»a JsE=
9 ' D, 36 A, @& POMD-
1@ A, 36 GETFVM 1)2 JSBX
11 ) : RTN C3
12 : BIZE+ YR R #57

13 R 73 ( DR+22)  +!
14 R 3F3 ( §pY) +1!
15 R 1a73 ( ABORT) +!
i6 R Fi19 { 28TK) o+
17 R 65C ( FIRSTY +!
18 R 668 {( LIMIT) +!
19 R 1B7C ( USE) +!

20 RY 1E7E ( PREV) +! ABORT :
21 : MEM. DDB8 854R KN - >R R

a2z ER 2+ @ + — . 3

23 DECIMAL
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EXTENSIONS bLQSSARY

This glossary cantalns alL,wordrdefinztlons “in-

0 n £ UTIL 10
Leaves a true flag if the number is greater
than zero (positive}, otherwise leaves a’

false flag.

- n n-1 uTIL 10
Decrements the 16 bit number on the top of
the stack by one,

n - b b 75 ASM .
Splits the top stack item into 2 stack
levels. . Used after label names in assemb-

30

the source screens. The definitions are 1er'instructions,which take literals or im-
presented in the order of their &SCII sort. For Vmed1ate«values; l.e. A3;36 SAVFVM 1)2 JSBX
further :information see the Lntroductlon to the on screen 80. :
kernal glossary 1BY e DISASM 70
: Processes the disassembly of 'a single byte
" instruction; i.e. BIN.
M - byte T--- 75 ASM 30
A deflnlng word whlch creates words which,
when executed, credte single byte machine
code ‘instructiong. For example, 98 IM BIN
creates a word call BIN with 98 in its para-
: SCREEN meter field. When BIN is executed in
v . - deflnlng a CODE word like CODE TEST BIN
#FL addr qty byte ---.  Fill Fix 40
A machine language version of FILL that RTN C; the BIN places 98 in the dictionary.
works with quantities of zero and one.
X : 2~ n --- n-2 UTIL 10
Lines 10, 11 of screen 40 patch this ver-
sion into FILL. Lines 12, 13 restore the Eﬁgrzﬁgzisbth:wié bit number on the top of
Fig version which propagates patterns. This 4 . :
version is required for the screen editors 2BY o : DISASM 70
) and is prepatched in F10L16 and F10V1§’ Processes the disassembly of a two byte in-
#s2 #bytes --- . Chg Size 80 struction; i.e. LDB=
Primative for SIZE+. nbytes will be inser- 2DROP 1 n2 --- UTIL
ted at LIMIT-10. Uses- system call ALLOC i n N
which does all the necessary file manipula- Drops top two items from StQCK'
tion. 2DUP nl .n2 --- nl n2. nl .nZ UTIL 10
: Duplicates top- two items on stack. Equiv- .
#VEMIT Byte ---" ASCII UTIL- 11 B
Strips ‘sign bit, then executes EMITP. Al- alent to OVER OVER.
lows. clean display and printing. (use printer 2H R Lo UTIL " 10
as a ?ISPLAY IS device) of VLIST. Patched Prints top stack number as a two digit num-
ig;;ITEMIT (the execution vector EMIT by ber with leading zeros using current base.
. Used originally with hex, thus the H, but
$VEMIT “re . UT;L 11 will work with any base. See 4H,
Eﬁgc?séa?Tvector switch. Switches EMIT to M ‘byte --- : 75 ASM 30
A defining word which creates words which, when
; . executed, create . two byte machine code in-
(CUR) col# --- cursor-pos - LCD Ed ;51 structions: the operator and a single byte
Multiplies row number by 32 and adds column operand. For example A8 2ZM LDB= creates a
number. Primative for CURSOR. word called LDB= with A8 in its parameter
e field.  When LDB= executes, for example CODE
(BDIT)  -==- Leh B4 b TEST D,22 41 LDB= RIN C; the LDB= places
User word. Goes into the EDIT mode, edit- AB 41 in the dlctlonary
ing the current screen (the one in PREV). 3BY o DISASM 70
Primative of EDIT. . : Processes the dlsassembly of a three byte
(NM) 5__ “75 ASM. 30. instruction; i.e. JSB=
DOES)  portion of NM. Inserts into the dig- M b --- . 75 ASM 39
tionary the correct number of bytes off the A de£1n1ng word which creates words which,
stack for multi-byte literal immediate in-. ‘when "executed, creates three byte machine
struction: (LDM= , AMN= , etc.). Uses DX, code instructions: the operatdér and two
the data register pointer, to - figure the bytes of operand. For example CE 3M JSB=
number of bytes required;. creates a word called JSB= with CE in ;ts
: i ter field. When JSB= executes, for
/P line # --- UTIL 10 parame Y 153 JSB=
Equivalent of P in Fig line editor. 'Puts g¥§mpée EgEEJgngpgzggs(cﬁYlgg )83 Zn the
the following text into linef. i dictionary.
JR  line # --- UTIL 10 L
: . . . e 4H n --- UTIL 10
Equlvalg?t gf R 13’F1g line-sditor, - Re- Prints top stack number as & four digit hum-
-places line# from PAD' - ber with leading zeros using the current’
0= N 75 ASM 33 base. See ZH
Creates a conditional jump based on zero
75 ASM .- 7S ASM 30
flag. ~Used only with IF, UNTIL, or WHILE. Links
Used only in -the assembler. ’ IgeF3;¥§ of the assembler vocabulary. n
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;CODE - Used in the form: 75 ASM 30
ccec ... 3CODE : :
assembly mnemonlcs : R :
Stop-compilation and terminhate @ new defin-
ing word ccce by compiling {;CODE). “Set the
CONTEXT vecabilary to ASSEMBLER assembling

to-machine code the following: mnemonlcs

When ccce later executes An the form:
ccee nnnn

the word nnnn will be ‘¢reated with its ex-
ecution procedure given by the machine code
follow1ng ccee. hat_is,,When nnnn is ex-
ecuted, it does" by jumping to the code
after nnnn. “An existing defining word nust
ex1st dn ccce pr1or to. ;CODE. .

&< AB L E

Tests for A<W‘B

flag.
>CUR< b --~ ' LCDEA .51
bt e SCR Ed 61
Performs most of the cursor movements.for
the LCD and video editors. Controlled by
cursor movement,. FET, RTN keys in editors.

SDEI{ b --- N LCD Ed - 52
b --- SCR Ed 62
Deletes b characters of text following the:
cursor, sliding eéxisting téxt to left to
-£fi11 in.  Controlled by.DEL key in editors.
DINsL b -=- LEp'BA. T B2
b SCR Ed 762
Inserts b blanks with screen text sliding
existing text b bytes over. to right. Text

at' the end of screen is lost.’  Controlled by
I/R key in editors.

: UTIL 11
Leaves a true or false

?2+LOOP - --- i i Debug 21
Primitive for DEBUG. Tests if IP points to
(+LO0OP); if so, processes the _Jump (unless
its done) and pr1nIs line., -

2" - ’ - Debug .20
Primitive ‘for DERBUG, Tests if IP points to

(V)3 if so, processes the message and
prlnts a 11ne

?¢BR Lo Debug : 21
© Primitive for DEBUG. Tests if IP points to
¢BRANCH, if . so,- processes the branch and. .
prints a line.

?BR - R Debug 21
) Primitive for DEBUG, Tests if IP points te
BRANCH; if. so, processes the: branch and
prints a line.

?COMPILE - --- : Debu 20
Pr1m1t1ve for. DEBUG Tests 1f ip p01nts to
COMPILE; 'if so, prifts.name of word com- ..
piled, skips -it,-dand prints & line.

?LIT === Debug 20
-Primjtive for DEBUG. Tests 1f IP points to
LIT; if so, prints the value, skips. over it
‘and. prints a 11ne : )

?7LOOP - Debug C 21
Primitive for. DEBUG.
. (LOOP); if S0, processes. the. jump (unless
1ts done) and prints a 11ne

R - Debug 20
Primitive for DEBUG.. ' Prints stack error
message. . . r

Al n - addr  --- ‘ UTIL . 10

(absolute address)
Store 16 bits of n at absolute address and
absolute address +1
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“ BUF --- “addr

Tests if IP points to. .

Ae addr ~---- n UTIL o 10
(absolute address)
Leave 16 bit contents of absolute-address
and absolute address +l on the- stack. :

A, g S7S KSM 30 -
A compiling word used in ‘the assembler to:
create instructions which load ARP. . Two
digits specifying the oc¢tal register name
immediately follow A, - i.e.  A;02.or
A,57,- When executed A,57 converts the octal

57 to hex 2F and places it in the dictionary.

AC! b addr --- UTIL 10
(absolute address)
Store 8 bits of n at-absolute address.

ACe& - addr ---- b UTIL 10

- © 7" (absolute address)

Leave 8 bit contents of absolute address on
the - stack.

‘ADUMP . -addr qty T mw e [ERS "UTIL . 19

(absolute address)
Dumps qty bytes startlng at absolute address
addr.

AGAIN =+ ~--- i . 75 ASM - 33
A compiling word:used in the assembler to
emplace instruction for: an uncond1t10na1
relative: Jump JMP.~ :

ALINE - === DISASM : 71
Used by DISASM to process:a single:machine
operat1on along with 1ts operands, if any.

ALLOC  --+ n . SIZE , 80-
A system ' subroutine which allocates add1~

tional bytes to a file. See SILE+.
AX son addr - . 75ASM . 30
S ---  addr DISASM . 70

Temporary storage for current value of ARP
while assembllng and dlsassembllngr~

LCD E4 - .51

BACK® -

: == SCR Ed 61
Moves cursor-back one position erasing the
character.

BEGIN === 75 ASM. 33

A word used in the assembler: to mark the
start of a BEGIN ...  UNTIL or BEGIN ...
WHILE - ... . REPEAT sequence. :

BLKS. - g - o 11

A convenient word to prlnt out the block
numbers of the screens ourrently in the g
block ‘buffers.- L R

LCD ED Sl
==~ addr SCR Ed = = 61
Returns the address of “the. flrst byte of the
current block buffer.

SCREd - 61
if the top:

BUF.0S.: =-~-- “addr >
A variable containing eithe

16 lines of the screenare. being edited or
a 200 hex if the bottom are. .
BYTESBLK. -~ ~-~ m: - DISASM 70

A constant represewtlng the block numberoi
containing the array .of bytes-per- 1nstruc‘
tion (screen #73)

C; : - : 75 ASM - . 2130
Used to termlnate & CODB ‘or LABEL defini~
tion. -Analogous to ; Testores ceoitext to
current, unsmudges and checks stack for com-
pller secur1ty.



CTEOL -

CMDTBL ==« addr LCD Ed 537
o === addrs . = SCR Ed ... 83

An‘array 'fc‘reated"gsing?‘VARIABLB containing
three byte entries.  Byte one is the byte
returned by KEY. Bytes two and three are
-the CFA-of theiword to be executed to ser-
vice- that ‘key. : This is:an-execution array,
searched by ‘DOED and delimited by 00.  The
final NOOP handles the case when control- .
space bar is pressed (generates a null).

CMOVED . from to gty --= “UOTIL 11
A non propagating CMOVE to high memory.

CODE eee e 75 ASM . .30
Defining word for machine language words.
Used as CODE TEST ... C;

coL - -~~~ addr LCD-Ed 50
-~«  addr SCR-Ed 61
Variable containing current -column location

of cursor between O and 1F.. e T

cs --- b 75 ASM | 33
Creates a conditional relative ‘jump based
on carry flag.  Used only with IF, UNTIL or
WHILE. Used only in assembler. CS means
carry set.

LCD Ed -~ 52

L --- SCR Ed -~ 62
Screen editor instruction  whic¢h clears to
end of line. Controlled by CLR key.

CURSOR  ~--- -n LCD Ed 51
= i S ‘SCR Ed 761
~"Return the location of cursor relative to

. the beginning of screen (LCD Ed) or relative
to ‘the beginning of the display (SCR Ed).

D, R s 75 ASM - 30
A compiling word used in the assembler to
‘create -instruction which loads DRP. Two
digits specifying the octal register name
immediately follow D, i.e.. D,02 or D,S7,
¥When executed D,57 converts the octal 57 to

.hex 2F, or 's with 40 and places 6F in the
dictionary. T e

BUG: - . o Debug . 22
: Word used: to decompile colon=definitions
showing the stack contents after each word
which makes up the definition.. -Any para-

meters required on the stack by the word be-.
- ing debugged must precede the DEBUG commard -

i.e. . 6 DEBUG ALLOT.  Debugging may be ter-
minated before completion of t%e word by ESC
{control BACK). The debugger will not han-
dle user defined compiling words unless.:so
modified. That is, user defined words like
." require a change to DEBUG to avoid crash-
ing.- . ¢

DEPTH  --- n UTIL ‘ 10

Returns the number of levels currently on
-the .stack.. See S. .

DEL - LCD Ed 52
. “-- SCR Ed : 62
Deletes.one character, sliding all follow-
ing text to the left. Activated by DEL key.

DEL+ . - Same as DEL excepf four characters are
deleted. Activated by shift DEL keys.

DEL++: Same as DEL except 32 characters. (one
) line) are deleted. Activated by control
DEL keys. :

ELSE -

DIR. ~ === . UTIL. 11
A convenience word to print a list.of all
files in the system directory. '

DISASM . ~addr --- DISASM 71
High level word to disassemble machine code.
Base should be HEX to be meaningful.

DNDN: .0 se=lo o 07 ’ o “SCR'Ed - 61
Vidio -editor word which displays the lower
half of thé bBlock buffer for editing. In-
voked by control down-arrow.

DNCUR --- o LCD Ed 51
. --- . SCR Ed 61
‘Shifts cursor down one line, Invoked by
down-arrow. S B .

DOED e LCD Ed 54
Lo . L -§CR Ed : 64
High'level ‘interpreter for .editors. Gets a
key. . .1f its a character, displays it,
‘otherwise searches CMDTBL.. If it finds it,
it executes it, otherwise ignores it. Does
this until QUIT is executed.

DQUIT --- - LCD Ed " 52
- SCR Ed 62
Word to exit editor without updating or
flushing. See UQBIT, -Invoked by shift con-

trol TAB.
DUMP  addr qty --- UTIL 1-
Displays qty bytes using current BASE.
DX -~ addr 75 ASM - 30
=== ‘addr DISASM - 70

Temporary storage for current value of DRP
while assembling and disassembling.

EDIT. scré  --- LCD Ed 54
o scr# . -~-- S SCR Ed 64
High level word to start editor.

. 75 ASM -

A word-used in the assembler-in a .IF...
BLSE i THEN structure. . Places a relative
unconditional jump in the dictionary.

33

FIND- - --- GFA Debug 22.
A special version of -FIND used in DEBUG.

FOUND  --- Debug 20
Sets FOUND? true.

FOUND? ==~ ~addr "~ Debug . 20
A variable used by STEP. ‘ )

GETFVM --- n 75 ASM- 33

A constant containing the address of a sub-
routine that restores the registers used by
FORTH allowing safe ‘execution of system rou-
tines. See SAVFVM

HLTAB ——- ) LCD Ed . 51
- SCR Ed 61
Shifts cursor 8 positions to left., Invoked
by shift left arrow.
HOME --- . LCD Ed . . 51
--- SCR Ed 61

Editor command to return cursor to upper
teft corner of vidio screen (SCR Ed) or s
ROW ¢ COL §# (LCD Ed). Invoked by EET key.

HRTAB -=- . LCD Ed .~ . 51
“-- SCR Ed 61
Editor command to move cursor 8 positions
to right. Invoked by shift right arrow.

Extensions Glossary

33



IE. -——- 75 ASM 33
An assembler Condltlonal relat' e);ump
Must be preceded  by. 0= ,.§C '
in IF oy THEN ‘or  TF. . 0.
“THEN structures :

"= e o ess o e LED Bde, 52
e ~oowm8CR Bds .63
An- editor: werd which moves all text follow-
1ng the ‘cursor.-one position to the- rlght ands
~inserts a.space:  The last character is:
:Yost. Activated by he IIR key>; :

INS ~ -e-

INS+ Same as. INS except it 1nserts a blanks
and is activated.by Sh1ft 1/R.

INS++ Same as INS, except 1t inserts 32 blanks
(one blank: llne) and is act1vated by control
I/R keys. : . ;

INSTR - DISASM 71
‘A low 1eve1 dlsassembler word: which fetches
f‘the ‘op.code; decodes it as to type using’
the byte number array and shifts control to
‘the. "proper routine based on type: -

1P --~ - addr Debug - - 20
A variable used by the debugger as a pseudo
1nstruct1on p01nter. e

'KEYBSP B L 60
A .constant’ conta1n1ng ‘the address of a.sys-
tem routine which activates the ILiinter-
face and sends a byte to the DISPLAY IS
device.

KTEST .0 === Debug 20
Provides. single stepping-for debugger.
‘Checks KEY.:for. ESC Wthh causés exit from
debugger made. g :

KN e addr e ' UTIL 10
A machine rlanguage routine that. returns.to
the ‘stack.:the current absolute address of

" the start of FORTH :

LABEL - i 75 ASM g 30

/ A comp111ng word used by the “assembler:to
create a subroutlne reference. Must be ‘ter-
minated by C3: : Cies

LCD . me=on ‘ LCDEd .. 50
A constant contalnlng the absolute address
of . the: LCD I/O port.

LCD! char pos. . --- LCD:E4d 50
Puts character at position. Position'is .
from”0 to 31 with 0 at the left-end of LCD
screen. 0

LCDADR ‘pos T sew LCD Ed 5
“Alow ‘tevel werd ‘that converts: FORTH' LCD-
P ition ‘to the calculator type expected by
the hardware driver., 7 *

LCDCLR - LCD Ed 50
An 1nstruct1on that causes a fast clearlng
of the screen.\

LCDRDY - .- LCD Ed 50
A loop-that waits for the LCD status to be-
‘come ready so that a new character can be
‘sent. to the LCD o

LIST SCR# s R UTIL AR 10
A command wh1ch causes a séreen to be listed
on ‘the LCD as 32 lines of 32 characters.
Also used by PRLIST .

1L.oC Ceeaddr DPISASM -~ 70

A variable’ which p01nts to the next address
to be d1sassembled

54 - Extensions Glossary

,POS ———~“b

LTCUR e . LCD: Ed .51
- v i SCR.Ed - . 61
Editor command to Move CUTSOT.OmE position

“to lef . Invoked by left arrew key. .

MEM. SIZE .80
Pr1nts the:amount of memory avallable.,r
- Should be the same as ‘the. eperat1ng system
MEMW mmand. i I .

NAME ‘DIsasM 7
-Looks ‘up the mnemonic for the op code and
prlnts it. . . e

NAMEBLK ~-- < - DIsASM 70
“An-array-in.a ‘screen contaln1ng the mnemon1cs
for all HP~75C op codes. - o

NBY <-- DISASM 70

Processes -the d1sassembly of multi-byte in-
structions where the number of bytes de-

.. pends on DRP:and can range from two to nine.
For- 1nstance LDM=' : :

NDUP [n levels] n .--- [n level] [n level]
UTIL 10

Dupllcates n level of the parameter stack

~ See . S.
NH wooomlon2a mee UTIL 10
A'primitive for 2H and 4H. Prints nl u51ng
. .n2 d1g1ts

th leadlng zeros.-

NM b s ’ ) 75 ASM ‘ 30
A-defining word wh1ch creates words which,"
when executed;create multi- ~byte - dssembler
instructions. . i, €. .an.operator .plus.one:to
eight byte of eoperand. - For example AG.: NM
‘LDM=. creates. a word: called LDM= with A9 in
its parameter Field. When LDM= executes,
for example CODE TEST D,40 20 20 20 48 ‘54
52 4F 46.1LDM= RTN C3 ‘the LDM= pilaces.

A9 46 4F. 52 54 48-.20:20 .20 in the dlct1on-
cary  (which will 1oad R40- with "FORTH")

NOOP wen L ’ UTIL - ‘11
An. ocasslonally useful do noth1ng word
Used in CMDTBL.

NOT b === b 75 ASM 33
Modifies:a:condition ( @=.CS POS) for uses
43¥T?Lc0nd1t1onal relatlve Jump 1F, WHILE

OFFCUR  --- LCD Ed ,'f7fso
Turns off the cursor in- the LCD. dlsplay.,'

PCUR e POS ;--; LCD Bd LR 50
Puts cursor at COL position pos, :

PICK. ¥ ' ean e L LUTIL

10
An n level OVER Copies the nth stack Ievel
to. the top of the—stack

T 75 ASM- 1033
Creates a cond1t1onal relative jump baséd on
the flags 1nd1cat1ng positive. Used only
with IF, UNTIL, WHILE, Used only in
assembler. o

PRCR === PR Driv. - 41

. Send a carriage return, 11ne feed sequence
to" the- PRINTER 18 dev1ce Gets executed by
CR. oA

PREMIT  char’ ==& ' PR Driv - 41
Sends char to PRINTER: IS device. - Gets ex-
ecuted by EMIT s 2



PRLIST ~ scré =-- PR Driv_ 41
Lists screen on PRINTER IS dev1ce.

PRNTCH LR PR Drlv 41
A constant containing the absolute address
of a system routine which sets up the  IL
interface and sends:a character to the
PRINTER IS dev1ce.

PROUT == : O PR Driv 41
Execution- vector switch. ' Changes EMIT. to
use PREMIT and CR to use PRCR.

PUTCHAR ~char =-- : S50
Displays char on the LCD display at current
COL position. )

PUTCUR - LCD Ed 50
‘Displays the cursor at the current COL pos-
ition in the LCD display.

PUTLINE addr --- LCD Ed 50
Displays -32 characters starting at addr in
the LCD w1ndow.

SREG b ===

) DISASM 70
Process ‘an op code which loads ARP or DRP.
Prints the instruetion as A,xx or D,xx where
xx is the octal register name. -

BAT =~ =-- 75 ASM- 33
Used by :the assembler in a- BEGIN - ... - WHILE
+s. REPEAT structure, ' Places an uncon-
ditional relative jump back to BEGIN.

RETN. ~  -=- o LED Ed 51
- ‘.. SGR Ed 61
An editor command which causes the -cursor
to move to the left end of d1splay. Invoked
by RTN key.

Jle== addr LCD Ed 51

=== addr ““SCREd 61

A variable containing the current.ROW num-
ber where the cursor is positioned.

Lk ) ’ LCD Bd 51

——— LCR Ed - - 61

Edltor command to move cursor ene position
.to the right. Activated by rlght arrow.

, P O UTIL - 10
Prints contents of stack, nondestructlvely,*

 VFVM e ) ‘ . 75 ASM .33
~Conistant containing the address of a sub-
“routine that saves the registers used by
‘FORTH allowing safe execution of system
routines. See  GETFVM.

BIZE+ . m m=s SIZE - 80

A word -which increases the size of FORTH by

n bytes, adjusting the necessary internal
FORTH pointers and valves,

,SKIPlO - " Debug 20
A protection feature of DEBUG.

TACK et Debug 20
“ .Prints-IP, two levels of the return stack
and the contents of the parameter stack.

TEP . 7 mme . Debug 22
‘“Causes DEBUG to step’ through a colon-
-definitien, processing one instruction at a
time, simulating operation of.the high

1evel word.

isTDour T UTIL 11
Execution vector switch. = Switches EMIT and
‘€R back to standard EMITP and CRP. :

~UNTIL -=-

TEXT s e UTIL 10
From Fig- FORTH iine editor. Accepts the
following text to PAD. _—

VTHEN - : 75 ASM 33
Used by assembler to terminate IF ... THEN
or IF ... 'ELSE- ... THEN control struc-
tures.,

TVCR = TV Driver 60

Sends a carriage return, line feed sequence
to the DISPLAY IS device.- Is executed by
CR. :

TVEMIT char  --- TV Driver .68
Serids char to DISPLAY IS cevice over the IL
interface without driving the LCD display.
Speeds up character d1splay. Is ‘executed
by EMIT.

TVOUT “m TV Driver 60
Execution vector switch. Changes EMIT to.
use TVEMIT and CR-to use TVCR, ’

75 ASM - 33
An assembler conditional relative Jump.
Must be preceeded by 0= CS or POS. ' Used
in BEGIN ... "UNTIL. control structures.

“.LCD Ed 51
e SCR Ed. 61
Editor command to shift cursor up.one line.

Invoked by up arrow. e ,

UPCUR am-

UPDN -=- ’ SCR Ed L 61
Primitive command for implementation of UpPUP
and DNDN in Video Editor

UPUP S SCR Ed oo 61
Video editor word which displays the upper
half of the-block buffer for editing. In-
voked by <¢ontrol up. arrow.

UQUIT ==~ ~ 1CD Ed 52
-—- SCR Ed 62
Word to exit editor, updating.and flushing.

See DQUIT. Activated by ESC (shift BACK)
VDTAB - LCD Ed 51
: - <. SCR.Ed - 61

Editor command to shift cursor down four
lines. Activated by Shift.down arrow.

VLIST - : UTIL 11
Lists the names of the definitions in the
context -vocabulary. Hitting any key will
terminate this 11st1ng.

WHILE “— 75 ASM 33
An assembler .conditional relative jump.
Must be prceeded by ¢= €S POS. Used in
IF ... THEN or IF ,.. ELSE ... THEN
control structures.

X, - 75 ASM 30
Primitive for implementating A, and D, which
see.

{
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