
















































































































































































































































4.1.3 C -- character display 

FORMAT: 

c C<data specification) 

will cause the display to be in character. Any window is allowable. 
The command is invalid with the A and L commands. The command is part 
of the data specification section. 

C 

4.1. 4 D -- display current commands 

FORMAT: 
D 

will cause the break-points, traces and data break-point 
specifications currently in effect to be displayed. 

4.1.5 DB -- toggle debugger availablity 

FORMAT: 
DB 

will toggle the debugger availablity flag. It must be executed from 
SYSPROG. This is a system wide security feature that can be used to 
disable most degugger commands. 

4.1.6 E -- single-step control 

FORMAT: En 

where n (1-250), will cause a break and entry to the debug command 
processor on every nth instruction in the virtual code. 

FORMAT: 
E 

will turn off the single-step function. 

4.1.7 END -- back to TCL 

FORMAT: 
END or end 

will cause the process to cleanup and return to TCL. 
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4.1.8 G -- the go command 

FORMAT: 
G 

will cause the process to continue execution at its current address, 
if entry to the debugger was not caused by a system abort. 

FORMAT: 
Gff.dd 

will cause the process to commence execution at address dd in frame 
ff, where dd and ff are in either hex or decimal. No other variations 
in the syntax are allowed. If the debugger considers the address 
specified invalid, either because aG has been issued after an error 
occured, or because of an error in the syntax of the statement, the 
message, 

ADDR 

will occur. 

4.1.9 H -- toggle echo bit 

FORMAT: 
H 

will toggle the echo bit of the virtual process. 

4.1.10 I -- integer display 

FORMAT: 
I<data specification> 

will cause the format of the display to be in integer. This form will 
be generated by any reference to a symbol of types H, T, D, or F. Any 
window specification greater than 6 bytes will default to 1 byte. The 
command is invalid with the A and L commands. This command is part of 
the data specification section. 

FORMAT: 
I 

will cause further output to be in integer form. 
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4.1.11 K -- kill break-points 

o 
FORMAT: 

K 

will cause all break-points set by a B command to be terminated. 
will emit a -

FORMAT: 
Kff.dd 

It 

will kill the break-point ff.dd and emit a hyphen, if it is in the 
table; or it will emit the message "NOT IN TBL" if the break-point is 
not in the table. 

FORMAT: 
Kff or Kff.O 

is used in the case that a break was set for all instructions in frame 
ff. No other variations on the syntax are allowed. 

4.1.12 L -- frame links 

FORMAT: 
L<data specification> 

will emit the link fields of the frame implied by the data 
specification. Format specifications C, I, or X in the data 
specification are meaningless and will cause an error message. 

There is no device for modification of the link fields other than the 
traditional display-and-modifiy. 

4.1.13 M -- modal trace 

FORMAT: 
M 

will toggle the modal trace condition. 
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4.1.14 N -- number of breaks 

FORMAT: 
Nn 

where n is a tally, will cause the debugger to print the instuction 
address and other characteristics of n breaks of any kind before it 
enters the debug command state. If a real error is encountered, the 
debug command state will be entered immediately. 

FORMAT: 
N 

cancels this such that all breaks will enter the debug command state. 

4.1.15 OFF -- back to logon 

FORMAT: 
OFF 

will clean up and log the process off. 

4.1.16 P -- toggle LISTFLG 

FORMAT: 
P 

will toggle the bit that controls whether output is output or whether 
it is tossed into the bit bucket. 

4.1.17 R -- register 

FORMAT: 
Rn 

where n (0-15), if it is encounterd in the primary parse, specifies 
indirect addressing off Rn. It is part of the data specification 
section. 

4.1.18 T -- Trace 

FORMAT: 
T<data specification> 

caused the data element specified to be emitted, along with its 
address on each break, whether the command state is entered or not. T 
must be the first character in the command string. A + will be 
emitted if the command is successful, or the message "TBL FULL" will 
be emitted. 
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4.1.19 U -- Untrace 

FORMAT: 
U 

will cause all traces set by a T command to be canceled. It will emit 
a hyphen. 

FORMAT: 
U<data specification> 

will cause the trace of the specified element to be canceled if it is 
in the table, and a hyphen will be emitted. If it is not in the 
table, then the message "NOT IN TBL" will be emitted. 

4.1.20 X -- heXidecimal format 

FORMAT: 
X<data specification> 

will cause the data to be displayed in hex. Any window is allowable. 
The command is invalid with the A and L commands. 

4.1.21 Y -- data breaks 

C: 
FORMAT: 

Y<data specification> 

will cause the process to break each time the data specified changes. 
Y must be the first letter in the command. This makes things run very 
slowly. Note that the current value of the data is kept with the 
address data, so that the table element size will change with varying 
sizes of data. Note that the current data is stored in aligned words. 
Successful completion will terminate with a +; or the message "TBL 
FULL" will be emitted. 

4.1.22 Z -- data unbreak 

C) 
/ 

FORMAT: 
Z 

will cancel all data-data break commands. A hyphen will be emitted. 

FORMAT: 
Z<data specification> 

will cancel the data break specified. It will emit a hyphen or the 
message "NOT IN TBL". 
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4.2 OPERATION COMMANDS ARITHMETIC UTILITIES 

4.2.1 ARITHMETIC CALCULATING FEATURES 

FORMATS: 

ADDD n n 

SUED n n 

MULD n n 

DIVD n n 

ADDX n n 

SUEX n n 

MULX n n 

DIVX n n 

XTD n 

XTD n n 

DTX n 

DTX n n 

do the same things as the related verbs, where XTD (=> RTD and DTX (=> 
DTR. The numeric arguments, n, are strings without punctuation. 
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4.3 DATA SPECIFICATION 

Data may be referenced directly or indirectly. It may be 
numerically or symbolically. Window or offset may be 
Display type, C, I, X, or B may be specified. 

4.3.1 DIRECT REFERENCE 

FORMAT: 
ff.dd 

will reference the data field at dd in frame ff. 

FORMAT: 
dd 

referenced 
specified. 

will reference the data field at dd in the PCB. The frame will be 
taken to be unlinked. 

FORMAT: 
/ff.dd 

will take ff to be a linked frame. 
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4.3.2 INDIRECT REFERENCE 

Indirect reference includes all cases wherein a live register is 
specified, including all symbolic references, or where an *SR form is 
specified. 

4.3.2.1 IMPLICIT indirect reference. 

FORMAT: 
Rn 

where n (0-15) will reference the data to which Rn points. 

FORMAT: 
/symbo1-name 

where symbol-name is in the PSYM or TSYM, and the PSYM and TSYM 
are "set", will generate the regsiter number, displacement, 
format type and window of the symbol. It will be referenced 
through the implicitly-specified register and displacement. 

4.3.2.2 EXPLICIT indirect reference. 

FORMAT: 
* symbol-name 

will reference the data which the register Rn, if the symbol name 
is Rn, or the storage register at symbol-name, points. 

FORMAT: 
Rn.dd 

will apply the displacement, dd, to the location pointed to by Rn 
in order to obtain a storage register, with which to address the 
desired data. 

FORMAT: 
*ff.dd or *dd 

will take the location specified to be a storage register, and 
behave as above. The displacement, dd, will be applied to the 
frame address in order to find the address of the storage 
register. 

FORMAT: 
**symbo1-name or **ff.dd or *dd 

will do the same in the second order. They reference the storage 
at which the storage register at which the referenced storage 
register points, with the one condition: That if the first byte 
of the medial storage register is X'82', then the element is 
taken to be a BASIC indirect string element and the storage 
register is taken from two bytes beyond this location. If any of 
the data fields are invalid as storage registers, then the 
message "ERR!" will be emitted. 
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4.4 FORMAT SPECIFICATION 

If any of the above forms are preceeded by the character C, I, or X, 
then that will control the format of the display. 

C CHARACTER display format 
I INTEGER display format 
X HEXADECIMAL display format 

4.5 WINDOW SPECIFICATION 

o 

If the above location specifications are succeded by a semi-colon, 
then a window is to be set by the form 

;n 

where n is a tally for display or a half-tally for the Trace and Y­
trace. 
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4.6 OFFSET SPECIFICATION 

The offset specification occurs in conjunction with the window. It 
has an explicit form and an data-field form. 

4.6.1 Explicit offsets. 

FORMAT: 
iO,W 

where 0 is a positive or negative tally, and w is a positive number, 
as above, then 0 will be an offset from the location specified in the 
data reference section of data specification. W will be the window 
used. This form works for traces, except in the case that the 
location is an indirect reference from a storage register whose 
location is specified by the form ff.dd. 

4.6.2 Implicit offsets. 

FORMAT: 
iCO or iCO,W 

where 0 and ware as above, and C e[B,H,C,T,D,F,S,R), will cause the 
offset to be taken as the number of fields. The field width is 1 bit 
in the case of B, 1 byte in the case of Hand C, 2 in the case of T, 4 
in the case of D, 6 in the case of F and S, and 8 in the case of R. 0 
may be positive or negative. If the window is not inluded, then the 
implicit window deriving from the field type is used, else the 
specified window is used. '~ 

There are further side-effects to this form. The case of 

iC 

where C is as above, will take an offset of zero, the implied window 
and the display type. Note that symbolic reference to data fields has 
the same effect. 

The display-type may be superceeded by a leading format specification 
of the set C, I, or X. 

In the specific case of bits, the form 

iBo,W 

will cause the display to be in bits, starting at bit 0, the offset 
from the addressing base, for a width of w bits. Bits and bit fields 
may be traced with either trace. There is a further asymmetry here. 
The displacement specified for a symbollically-addressed bit is in 
bits. Therefore, the form ff.dd will treat dd as a bit-count in the 
direct-reference form. 
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4.7 DISPLAY MODIFIERS 

In general, the display modifiers 
exibit some excentric behavior 
functional colisions. 

which follow the semi-colon 
because of various logical 

may 
and 

4.8 DISPLAY FORM 

The character @ is used to indicate null. The general forms work for 
the display form, and, mostly, with the trace forms. 

T U Y Z @ 

X C I @ 

/ * ** 

dd .dd 

ff.dd ff,dd 
. ff.dd .ff,dd 

ff .ff 
symbol-name 

in i • n 
iO,n io.n 
i .o,n i .o.n 
i-o,n i-o.n 
iB 
iBo 
iBo,n 
iB,n 
iC 
iH 
iCo,n 
iT 
iTo 
iTo,n 
iT,n 
iD 
iDo 
iDo,n 
is 
iF 
iSO 
iR 
iRo 

Trace conunands 

Format specifiers 

symbolic, indirect references 

PCB direct reference E, N, ME conunands 

direct reference 
(frame in hex) 

D, G, L, A 
conunands 

D conunand only 
with / or * or ** I L, A conunands 
window, offset and type specifiers. 
window must be positive, offset may be negative. 
the format specifier at the beginning of the 
string will superceed the type specifier. 

window specification: n bytes 
offset, 0 bytes, window, n bytes, decimal or hex 

bit display, offset 0, window 1 bit 
ibid, offset 0 
offset 0, window n, in bits 
offset 0, window n, in bits 
character type, window 1, offset 0 
integer type, window 1, offset 0 
window n, offset 0 bytes, et cetera. 
integer type, window 2, offset 0 
window 2, offset 0 tallys = 2*0 bytes. 
window n, offset 0 tallys. 
window n, offset 0 
integer, window 4 
window 4, offset 0 dtlys 
window 4, offset 0 dtlys 
type X, length 6 
integer type, length 6 

4*0 bytes 
4*0 bytes 

window 6, offset 0 ftlys = 6*0 bytes 
hex type, length 8 
window 8, offset 0 = 8*0 bytes 

FORMAT: of the suffix is the same in all cases. 
permutations are left out due to redundancy. 

A number of 
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4.9 DISPLAY PROMPTS 

The value of data fields are changed after they have been displayed 
using the devices in the previous section. This section considers the 
actions avaliable at the '=' prompt given by the display prosessor. 

4.9.1 <CR> -- back to the command processor 

FORMAT: 
<CR> 

carriage-return will return to the command processor. 

4.9.2 <LF> -- the next window 

FORMAT: 
<LF> 

line-feed, will display the next window of data, on the same line. 

4.9.3 <control-N> -- the address and the next window. 

4.9.4 

FORMAT: 
<control-N> 

will display the address of the next window and the next window on the 
next line. 

(control-P> -- the address and the previous window. 

FORMAT: 
<control-P> 

will display the address of the previous window and the previous 
window on the next line. 

4.9.5 '(string> character data 

FORMAT: 
'<string> 

will cause the characters in the <string> to be placed in the data 
area starting at the beginning of the displayed window for the length 
of <string>, which will not exceed 40 bytes. The string must 
terminate with CR, LF, control-N, or contro1-P. The string 
terminators noted hereinafter have the same effect as the same 
character used as the only response to the display prompt. 
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4.9.6 INTEGER INSERTION 

FORMAT: 
<decimal number> 

will cause the value of <decimal number> to be placed 
displayed, filling from the right, if the window is 
bytes in length, and does not cross a frame boundary, 
message will occur. The string must terminate with CR, 
or contro1-P. 

in the window 
1, 2, 4, or 6 
else an error 
LF, contro1-N, 

4.9.7 HEXIDECIMAL STRING INSERTION 

FORMAT: 
. <hex string> 

will cause the value of the data area beginning at the left of the 
window displayed to be replaced by the hex string. The string must 
contain an even number of characters, and must contian only hex 
characters. The string will not have more than 38 hex characters in 
it. The string must terminate with CR, LF, contro1-N or contro1-P. 

4.9.8 BIT STRING INSERTION 

c 

If the display type is bit, 

FORMAT: 
<binary string> 

where <binary string> is a sequence of l's and 0' less than 40 
characters long, will cause the bits starting from the first bit in 
the displayed window to be replaced by the bits in the string. The 
string must terminate with CR, LF, contro1-N or contro1-P. 
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4.9.9 CLEARING WINDOWS 

FORMAT: 
o 

will have the effect of clearing the window to null, if the type is 
not bit. It must be followed by CR, LF, control-N or control-Po 

4.9.10 ADDRESS DISPLAY 

FORMAT: 
A 

will display the address of the last window, and redisplay the last 
window. 

4.9.11 DISPLAY TYPE, WINDOW, AND OFFSET MODIFICATION 

FORMAT: 
C or Cn or Co,n 

will change the display type, window and offset, if specified, and 
redisplay either the original field with the new type or window 
specification, or the resultant field if the offset is modified. The 
string must be followed by a CR or LF, both of which leave one in the 
display mode, and on the next line. 

The legal display types are C, character, I, integer, x, hexidecimal, 
and B, bit. Transfers to and from bit have the effect of byte­
alignment in either direction, and retaining the numerical size of the 
window, which is then interpreted either in bits or bytes. 

The window specification sets the window at the new size. 

The offset specification is in bytes or bits, depending on the type 
specified, may be positive or negative, in hex or decimal, and simply 
redirects the data specification pointer to a new location. 

The intent of this is to mainpulate type and window in display mode 
quickly and simply. 
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Chapter 5 

THE PC SYSTEM ASSEMBLER 

CAUTION *** CAUTION *** CAUTION 

USE EXTREME CAUTION IN CREATING AND LOADING ASSEMBLY CODE!!! 

Improper user written assembly code can cause severe problems on your 
system including loss of data, group format errors, and system 
crashes. PICK SYSTEMS cancels ALL warranties on any computer system 
that is running user written assembly code. 

o CHAPTER 5 

CAUTION *** CAUTION *** CAUTION 

PROPRIETARY INFORMATION 

This document contains information which is 
proprietary to and considered a trade secret of 
PICK SYSTEMS It is expressly agreed that it shall 
not be reproduced in whole or part, disclosed, 
divulged, or otherwise made available to any third 
party either directly or indirectly. Reproduction 
of this document for any purpose is prohibited 
without the prior express written authorization of 
PICK SYSTEMS. All rights reserved. 
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5.1 LOADING THE ASSEMBLY ACCOUNT FLOPPY 

.The PICK PC SYSTEM ASSEMBLER floppy contains an account which has all 
theflles necessary to : 

- CREATE 

- ASSEMBLE 

and 

- LOAD 

PICK Assembler Code for the PC SYSTEM. 

Follow these instructions to install the assembler account 

1. Logto' SYSPROG' . 

2. The Assembler account requires a m1nLmUID 700 disk frames. 
Ensure 700 frames of available disk space, by keying 
in at TCL 'POVF' <CR>. 

3. Mount floppy in diskette drive "A". 

4. Type 'T-ATT' <CR> and note that your terminal 
did indeed attach the tape drive. 

5. Type 'T-REW' <CR>. 

6. Type 'ACCOUNT-RESTORE ASSEMBLER' <CR>. 

7. The System prompts with Account Name on Tape? 
Type 'ASSEMBLER' <CR>. 

8. Assembler files display as loaded. 

9. System returns to TCL. 

r~\. 
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5.2 ASSEMBLING CODE ON PC SYSTEMS 
,.t,.i . . , ...• < 

c' 

The PICK Assembler for PC SYSTEMS uses the same PICK sourceccide, ,.,(1.s 
all other PICK systems, but the physical procedures are a 'little 
different (simplified). 

Follow these instructions to assemble and load your assembly code 

1. Put your assembly source code into the file "APSM" . 

2. Use the PROC "AS" to either -

a. ' AS item. name' assemble one program 

or 

b. 'GET-LIST list. name , and then 
assemble a list of programs. 

3. Assembled object code is stored in the file "ASM" . 

AS 

4. Since PC SYSTEMS are software machines you must ensure that 
your code had no errors, and that the total frame size is 
less than 2K. 

Both the APSM and the ASM file should be checked by typing: 

MLIST APSM item. name (E 
MLIST ASM item. name (E 

Also check that the total resultant object frame size is less 
than 2K. To determine the size type: 

LIST ASM 'item.name' SIZE 

5. Load the assembled code by using the standard command -
'MLOAD ASM item. name' 

C CHAPTER 5 
.. 
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ADD 12 GNTBLI 67 
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(",' AND 16 HSISOS 69 
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