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The Introductory Group 

Introduction to Inside PostScript 

Anyone who takes the time to read through all this material and actually 
enjoy it (like me) is a hopelessly brain-warped PostScript junkie. With the 
growth in popularity of the PostScript language however, you may take 
comfort in the fact that you are not alone. 

Once you became familiar with the PostScript language and began to delve 
more deeply into its details, you began to discover operators and dictionaries 
which were undocumented. As you studied Adobe's documentation, you 
found mysterious references to additional undocumented features of the lan
guage. Then perhaps you tried the following. 

PS>serverdict {} forall pstack 

You were further intrigued by the many undocumented serverdict proce
dures and variables. The purpose of this book is to document that which is 
not documented by Adobe. 

While the documented language standard may be sufficient for describing 
a printed page, the undocumented language is necessary for controlling user 
job execution and the print engine. In other words, the documented language 
is device independent, while much of the undocumented language is device 
dependent. 

What would be the reason for studying the undocumented portion of the 
PostScript language? There are several reasons. 

• Studying Adobe's use of the language will give you ideas for improv
ing your own PostScript programming techniques. 

• Understanding how Adobe controls job execution will help you better 
control your own PostScript program execution. 

• Current PostScript literature gives very few examples of advanced error 
handling techniques, fIle stream manipulation, or the use of immediate
ly evaluated names, to name a few areas covered in this book. 

A word of caution concerning the use of undocumented features is in order 
here which goes to the heart of the reason Adobe did not document them in 
the first place. To make use of the undocumented features of the language 
is to make your PostScript program device dependent. So don't expect 
Adobe to provide support for printer drivers which make use of undocu
mented commands. 
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Chapter 1 

Also be aware of the fact that the information in this book may not be 100% 
accurate since I developed Inside PostScript apart from any Adobe internal 
documentation. Only Adobe can speak with complete authority on the sub
jects presented herein. Neither can I assume any responsibility for the use 
of this information in PostScript programs. 

Having said that, what good is a book which documents the specific inter
nal procedures of PostScript version 38 on the QMS-PS 800? 

By studying a variety of PostScript printers, I found a basic common struc
ture runs through them all, and to understand one will open the door to un
derstanding the PostScript printer you are working with. At QMS I have 
worked with PostScript printers such as the ColorScript 100, JetScript, the 
PS 810, PS 80011, PS 800+, PS 1500, PS 2200 and others. On each printer 
it was my job to evaluate the Adobe alpha and beta software releases and 
work with Adobe to correct bugs found. Working with such a variety of 
PostScript printers led to my interest in the inner workings of the interpreter 
as it controlled different print engines. 

It all began with the statement: 

PS>serverdict {} forall pstack 

Join me as we begin our journey Inside PostScript. 

Our journey into the depths of PostScript is broken into five distinct sec
tions or groups. As you browse through the table of contents you will find 
each group consists of one or more chapters. The groups are listed as fol
lows. 

• Introductory Group - Introduction to basic interpreter structure and con
cepts. 

• Error Handling Group - Error handling concepts and procedures. 

• Interactive Mode Group - Discussion of interactive mode and the execu
tive procedure. 

• Printer Control Group - Print engine control and PostScript job execu
tion. 

• Test Page Group - The power-up test page is documented. 
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How to Use This Book 

The Introductory Group 

Introduction to Inside PostScript 

• Three appendices feature tables to help the reader with a further analysis 
of PostScript. 

Inside PostScript can be used in several ways. 

Inside PostScript can be read as an overview of the PostScript interpreter 
without a detailed study of each code example since each PostScript proce
dure is summarized prior to the presentation of the code. 

Those desiring detailed study of the code examples will find the PostScript 
source code comments helpful to quickly understanding how Adobe has im
plemented each function. 

Inside PostScript can also be used as a complete reference manual to the 
PostScript interpreter. The index contains references to each documented 
procedure, plus the appendices show the structure of the interpreter through 
various tables and lists. 
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Introduction 

Layers of the PostScript 
Interpreter 

The Introductory Group 

PostScript Interpreter Structure 

This chapter introduces the overall structure of the PostScript interpreter, 
plus the documentation conventions used in this book for its study. 

As a PostScript programmer, you know that PostScript is a very powerful 
page description language with over 200 operators. With this great power 
and variety of operators however, comes much complexity and confusion 
due to the nature of the language itself. PostScript's ability to redefine 
operators (like Forth), make it a joy to program, difficult to debug, and a 
nightmare to maintain. 

While the vast majority of PostScript users are only concerned with the lan
guage through an application program, and never hand-code a single 
program, there are those of us who are blessed with the task of writing 
drivers and other programs which directly exercise the language. 

To directly exercise the language for the description of the printed page is 
one thing, but to use the PostScript language for control of the print engine 
is another matter. This is a completely new concept to any PostScript 
programmer outside of Adobe and covers a totally different application of 
the language. Very few of the procedures used for control of the printer are 
actually locked such that the programmer cannot actually view them or 
deduce their function by trial or error. The difficulty in analyzing these in
ternal programs is the volume of code involved and the complex intercon
nectivity among procedures. 

There are three layers of the PostScript interpreter: the documented layer, 
undocumented layer and the proprietary layer. 

Documented Layer 

PostScript Language Reference Manual 

Undocumented Layer 

Inside PostScript and 

Internal Adobe Documentation 

Proprietary Layer 

Internal Adobe Documentation 
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Structure 

Analysis Techniques 

2-2 

Chapter 2 

Documented Layer The documented layer involves PostScript 
operators and procedures whose functions are documented in Adobe pub
lications such as the three language manuals and various printer supple
ments. These documented operators are sufficient for device independent 
page description and some specific printer control functions such as tray 
switching. 

Undocumented Layer The undocumented layer is the topic of this book 
and involves the use of PostScript to control the print engine and user job 
execution. This layer is visible to the user and is very device dependent. 

Proprietary Layer The proprietary layer involves additional control 
code which is purposely hidden from the users view such as locked proce
dures and actual operator code. 

The following chapters attempt to break the interpreter into logical group
ings of procedures. In some cases, the procedures group nicely within dic
tionaries such as $idleTimeDict, and in other cases the procedures are 
grouped by function like the communication procedures. 

The first of the technical chapters covers PostScript error handling. The next 
three chapters cover the PostScript interactive mode and related procedures. 
These chapters can logically stand separate from the printer control chap
ters which follow. 

The printer control chapters are sequenced to build upon each other and 
climax with the discussion of the job control and server loop which tie all 
the preceding chapters together. 

Finally, the test page code is presented which is different in nature from all 
the previous code. 

It would have been impossible to write such a book as this without first 
laying an analytical foundation that involved writing numerous PostScript 
programs to systematically display the dictionaries, procedures and the 
cross reference relationships of all internal names. 
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Chapter 2 

Documentation 
Conventions 

The Introductory Group 

PostScript Interpreter Structure 

I list the results of this analysis in the appendices. Before digging into the 
technical discussions, I recommend a basic familiarization with these tables 
to help visualize the overall dictionary structures and relationships. TIlls in
fonnation is invaluable as you study the structure of the PostScript inter
preter in this book. 

All of the program listings presented in this book were extracted from the 
PostScript interpreter itself and are given the appearance of documented 
code fragments. All nested procedures are indented for readability and both 
open and close braces for procedures are at the same level of indention so 
the eye can quickly pick out the beginning and end of the procedure. 

All the internal procedures have been bound, even though binding is not ex
plicitly indicated in the procedure listings. Immediately evaluated names 
are flagged when they appear within other procedures. The concepts of 
binding and immediately evaluated names are explained in detail in the next 
chapter. 

Also, the listings are not necessarily equivalent to the original Adobe source 
code. They may be close, but only Adobe has the source code and knows 
how the interpreter is built into its runtime fonn. 

One term used in this book which may not be familiar to some is reverse 
channel. Reverse channel refers to the communication channel on which in
fonnation travels from the printer to a host computer. Reverse channel in
formation can be PostScript error or user program messages. 

I chose not to highlight PostScript operators and procedures in this book 
with a font change as is done is other books on PostScript. On some pages, 
so many procedures are discussed that the reader would be distracted from 
the discussion by font changes. 

Extensive use of the PostScript executive procedure or interactive mode 
was used in the research for this book and many interactive session frag
ments are presented in the following chapters. These examples are iden
tified by the interactive prompt "PS>" at the beginning of each command 
line. 

In order to fully understand many of the concepts presented in this book, 
the reader may wish to explore the features of the PostScript interpreter 
using the interactive mode. To help you with your study, several useful tools 
are available. 
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Several items are worth mentioning which are extremely helpful in the study 
and programming of PostScript. 

First, if you don't have a PostScript Programmer's Instant Reference Card 
you need to get one. This card lists all the PostScript operators and useful 
code fragments which are helpful to beginning and experienced PostScript 
programmers. Contact Micro Logic at (201) 342-6518 for details on order
ing. 

Next, if you are a Macintosh (or IBM PC) user you need to get a software 
package called Lasertalk. This package is excellent for learning PostScript, 
debugging programs, and exploring the language. For information contact 
Emerald City Software at (415) 324-8080. 

For PC users communication packages such as Procomm can be used to 
communicate with PostScript printers over a serial RS 232 channel. Direct 
interaction with the PostScript interpreter is possible along with program 
uploading and recording of interactive sessions. Procomm is available free 
on many bulletin boards. 

Finally of course, you need a PostScript printer. The research for this book 
was done on a QMS-PS 800 printer. PostScript printers (such as the Apple 
LaserWriter) based on a Canon print engine are very similar in nature and 
can be studied along with the material in this book. 
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Introduction 

Binding 

The Introductory Group 

Efficient PostScript 

Because of their extensive use by Adobe throughout the code, the concepts 
of binding and immediately evaluated names need to be discussed in detail 
before moving into discussions of the internal PostScript procedures. Ef
ficiency of execution and compactness of code are the reasons Adobe makes 
use of these concepts, and they" can be of great value to any PostScript 
programmer once they are understood. Binding is discussed first followed 
by immediately evaluated names. 

AccordingtothePostScriptLanguageReferenceManual, the bind operator 
"replaces executable operator names with their values within a procedure. 
Only operator type objects are affected by the bind operator. The way 
to tell if an operator has been bound is to use the == or pstack procedures 
in interactive mode to display the items on the stack. If a procedure is dis
played and operators within the procedure are shown with dashes 
( --add-- ) it means they have been bound. There are several advantages 
to binding which are explained below. First, lookup speed is explained, then 
name changes, and fmally, dictionary lookup. 

Lookup Speed One of the primary benefits of binding is that execution 
speed can be increased. Every programmer wants his code to execute faster, 
and here is a way to do it. 

Nonnally, the PostScript interpreter must move through procedures plac
ing items on the various stacks. If a name is encountered which is associated 
with an operator type, the interpreter first scans the name and then looks the 
name up in the dictionaries on the dictionary stack. Once found, the operator 
is executed. 

If the procedure is bound prior to invocation, the bind operator does all the 
work oflooking up the operator so that when the procedure is invoked later 
and the interpreter encounters the operator, it is executed immediately. It is 
especially critical that procedures used in loops be bound. If a procedure is 
only executed once, binding is oflittle value. For example: 

PS>/Helvetica findfont 25 scale font set font 
PS>72 72 translate 1 setgray 
PS>.95 -.1 0 
PS>{setgray 0 0 moveto (Bind Test) show -1 -1 translate} 
PS> bind for % bind loop procedure on stack 
PS>showpage 
PS> 
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More technically, the bind operator substitutes the character string repre
senting the name of the operator with a pointer to the operator function it
self. 

The following example shows how to tell the difference between a normal 
procedure and a procedure which has been bound. 

At first the procedure containing the add operator is placed on the stack and 
displayed. The pstack operator indicates that add is simply a name (string 
of characters). The bind operator is applied to the same procedure and then 
the add operator is displayed as "--add--" indicating it has been bound. 

Also, notice there is no effect on the result of executing the procedure before 
and after the binding. The same result, "5", is displayed. The only change 
is the speed of execution. 

PS>{2 3 add ==} pstack % place the procedure on the stack 
{2 3 add == } % display the procedure 
PS>dup exec % execute the procedure 
5 % display procedure result 
PS>bind pstack % bind the procedure 
{2 3 --add--== % display the procedure 
PS>exec % execute the bound procedure 
5 % display the procedure result 

Name Changes Changing the name of an operator used in a bound pro
cedure after binding has no effect on the execution of the procedure. This 
is because the procedure no longer uses the name to access the procedure. 

Dictionary Lookup When the bind operator is applied to a procedure 
the same rules for dictionary lookup of operator names is used as if during 
the execution of the procedure. However, during execution of the bound 
procedure, it is not necessary to have the dictionaries opened which contain 
the bound operators since the lookup step has already been performed. 

In the example below, the procedure containing the statusdict operator 
checkpassword does not require statusdict to be open when it is executed 
since the bind operation performed the lookup. 

PS>statusdict begin 
PS>{O checkpassword ==} pstack 
{O checkpassword == } 
PS>bind pstack 
{O --checkpassword--== 

% open statusdict 
% create procedure 
% display procedure 
% bind procedure 
% display bound procedure 
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% close statusdict 
% execute procedure 

PS>end 
PS>dup exec 
true 
PS>pstack 
{O --checkpassword--== 
PS> 

% display procedure result 
% display procedure again 
% with statusdict closed 
% end of example 

Information on this concept can only be found in Adobe PostScript Lan
guage supplements for recent printers, yet it has been available since ver
sion 25.0 and is an extremely important part of the PostScript interpreter. 

Syntax and Usage The syntax for immediately evaluated names is 
l/name, and when the interpreter encounters this token, it immediately looks 
up the name and substitutes the value in its place. As with the bind operator, 
the normal rules for dictionary lookup apply at the time that IIname is 
evaluated. 

Unlike the bind operator, immediately evaluated names can be keys as
sociated with arrays, dictionaries or other objects. Greater care must be ex
ercised when using immediately evaluated names (as opposed to bind) 
because of its substitution nature. The important thing to remember is that 
substitution does not mean execution. The effect of this is the difference 
between placing a procedure on the stack verses executing a procedure on 
the stack. The following examples illustrate how an immediately evaluated 
name is different than the name itself. 

This first example shows an incorrect usage of an immediately evaluated 
name. 

PS>/= load pstack % first show the procedure 
{{--dup----type--/stringtype --ne--{ ( 
stringtypeflowflow 
) --cvs-- }--if----print--} --exec--'( 
)--print--} 

Defme a procedure with an incorrect usage of 11=. 

PS>/x % define the x procedure 
PS>{ (test 1) = (test 2) //=} def 
PS>x % execute the x procedure 
test 1 % result of x procedure 
PS> % = proc and "test 2" are left on stack 
PS>pstack % because second = is never executed 
{{--dup----type--/stringtype --ne--{( 
stringtypeflowflow 
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) --print--} 
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PS>/x load == % show contents of x procedure 
{(test 1)= (test 2) {{--dup----type--/stringtype --ne--{( 
stringtypeflowflow 
)--cvs--}--if----print--}--exec--( 
) --print--} } 

The next example shows how to use the exec operator to properly execute 
the immediately evaluated name. 

PS>/x % proper use 
PS>{ (test 1 = (test 2) //= exec} def 
PS>x % execute x procedure 
test 1 % the proper results are displayed 
test 2 
PS>/x load pstack % show contents of x procedure 
{(test 1)= (test 2) {{--dup----type--/stringtype --ne--{( 
stringtypeflowflow 
}--cvs--}--if----print--}--exec--( 
}--print--}exec } 
PS> % end of example 

These examples show how the immediately evaluated name "1/=" is actual
ly substituted into the Ix procedure, and why the exec operator must be ap
plied to immediately evaluated names which refer to procedures. 

Dictionary Substitutions Another feature extensively used by Adobe 
is the substitution of dictionaries into procedures. 

PS> % create procedure 
PS>{//statusdict begin 0 checkpassword end ==} 
PS>pstack % view procedure 
{-dictionary- begin 0 checkpassword end 
PS>exec 
true 
PS> 

% execute procedure 
% view results 
% end example 

The effect of immediately evaluating dictionary names is similar to what 
bind does for operator names. 

The one negative side effect of this is that the procedures are almost impos
sible to follow without the source code because the word -dictionary- is sub
stituted for the actual name when displayed with pstack or ==. 
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Error handling (assuming the user has not altered it) is a two step process 
in PostScript. First, a procedure is invoked which takes a snapshot of the 
three PostScript stacks; second the handleerror procedure reports the error 
to the user over the reverse channel. 

The default method of handling errors is diagramed below. 

J PostScript Interpreter I Pixel Data 

I 
Frame Buffer 

I I 
llf Error Occurs 

Error Procedure handle error Procedure 
t--

(Record Stack Information) (Report Error to User) 

%%[ Error: typecheck; Offending Command: foo ]%% 

Error Procedures 

The Error Handling Group 

%%[ Flushing: rest of job (to end-of-file) will be ignored ]%% 

In this chapter the error procedures andhandleerror are discussed along with 
how they affect the PostScript programmers debugging efforts. 

The errordictdictionary contains all the procedures which are invoked when 
PostScript encounters an error. Following is a complete list of all PostScript 
errors and procedures as found in errordict. 

Errorname I Procedure 

1. IVMerror 
{/VMerror II.error exec} def 

2. Idictfull 
{/dictfull II.error exec} def 

3. Idictstackoverflow 
{/dictstackoverflow II.error exec} def 

4. Idictstackunderflow 
{/dictstackunderflow II.error exec} def 

5. lexecstackoverflow 
{/execstackoverflow II.error exec} def 

6. linvalidaccess 
{/invalidaccess II.error exec} def 

7. linvalidexit 
{/invalidexit II.error exec} def 
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8. linvalidfileaccess 
{/invalidfileaccess II.error exec} def 

9. linvalidfont 
{/invalidfont II.error exec} def 

10. linvalidrestore 
{/invalidrestore II.error exec} def 

11. I ioerror 
{/ioerror II.error exec} def 

12. I limit check 
{/limitcheck II.error exec} def 

13. Inocurrentpoint 
{/nocurrentpoint II.error exec} def 

14. Irangecheck 
{/rangecheck II.error exec} def 

15. Istackoverflow 
{/stackoverflow II.error exec} def 

16. Istackunderflow 
{/stackunderflow II.error exec} def 

17. Isyntaxerror 
{/syntaxerror II.error exec} def 

18. Itimeout 
{/timeout Itimeout II.error exec} def 

19. Itypecheck 
{/typecheck II.error exec} def 

20. lundefined 
{/undefined II.error exec.} def 

21. lundefinedfilename 
{/undefinedfilename II.error exec} def 

22. lundefinedresult 
{/undefinedresult II.error exec} def 

23. lunmatchedmark 
{/unmatchedmark II.error exec} def 

24. lunregistered 
{/unregistered II.error exec} def 
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The interesting thing about the different error procedures is that they are all 
identical except for the name of the error. This name is placed on the stack 
at the beginning of the procedure. The one exception is the timeout error 
procedure where an additional object (the name !timeout) is pushed on the 
stack. In this one case, timeout is both the offending command and the name 
of the error procedure. 

Each procedure is called internally from the interpreter, thus no calls are 
made to the error procedures from any of the PostScript control procedures 
except for two special cases. Before the call is made, the offending com
mand is left on the stack for the error procedure. 

In two special instances, error procedures are invoked from resident con
trol procedures. The names of the timeout and undefinedftlename error pro-
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cedures are referenced in execjob and executive respectively where they are 
explicitly trapped by the stopped operator. 

Another interesting observation is that the ".error" procedure in systemdict 
is a subset of every error procedure as an immediately evaluated name. This 
is flagged in the documentation of the error procedure. 

The default PostScript error procedures make entries in the $error diction
ary. These entries include the name of the offending command, error name, 
and snapshots of the execution, dictionary, and operand stacks. The error 
procedures do not print and send no data to the reverse channel. Printing is 
done by the procedure called handleerror. 

In the $error dictionary, six arrays (ostackarray and ostack for the operand 
stack; estackarray and estack for the execution stack; dstackarray and dstack 
for the dictionary stack) are used to handle the snapshots of the stacks. The 
arrays ostackarray, estackarray, and dstackarray are allocated once when 
the first error occurs. Subsequent errors reuse these same arrays. 

The arrays ostack, estack, and dstack are subsets of ostackarray, estackar
ray and dstackarray respectively. These smaller subsets contain the actual 
snapshots. A study of the error procedure below illustrates the difference 
between the two types of arrays. 

The typecheck procedure is documented as an example of each of the error 
procedures named above. The only difference between the error procedures 
is the name of the procedure, and the error name placed on the stack at the 
beginning of the procedure. To change to the syntaxerror procedure for ex
ample, simply substitute the name syntaxerror for typecheck. 

The error procedures start by initializing the erromame, command and 
newerror variables in the $error dictionary. Next, a check is made to see if 
the error was a VMerror, in which case none of the allocating or process
ing of the arrays is done (since we are out ofVM). If there is adequate VM 
available, a check is made to see if ostackarray is null. If it is null, then this 
is the first error since power-up and space is then allocated for estackarray, 
ostackarray and dstackarray. 

The next step is to store the stacks in ostackarray, dstackarray, and estack
array. Then the stack which was emptied into ostackarray is restored to its 
original state so that the stack is undisturbed upon exiting the procedure. 

4-3 



Error Handling and errordict 

The typecheck 
Procedure 

4-4 

Chapter 4 

Finally, handleerror is executed if the initializing flag is true. This covers 
the case of an error during the printing of the test page. 

The typecheck procedure is documented in detail below. 

%------------------------~ ~-----------------------------
% calling format 
% "offending command" typecheck 
% found in: errordict 

/typecheck 
{ 

/typecheck 

//$error 
exch 
/errorname 
exch 
put 

//$error 
exch 
/command 
exch 
put 

//$error 
/newerror 
true 
put 

//$error 
/errorname 
get 

/VMerror 
ne 

% 

% 

% 

% place the error name on the stack 
% this error name is the only 
% difference between the error 
% procedures 
% 

% .error procedure begins here 
% .error is placed on the stack 
% here in preparation for exec 
% 

% $error 
% 
% get the error name (from above) 
% and put it in $error 
% 

% 

% $errpr 
% 

% get the offending command off 
% the stack and put it in $error 
% 

% 

% $error 
% newerror is set to true 
% and put into $error 
% 
% 

% $error 
% get the error name back 
% from $error 
% 

% 

% is the error a VMerror? 
% 

% if we are out of VM then we 
% shouldn't be allocating arrays 
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//$error 
/ostackarray 
get 

null 
eq 

//$error 
/estackarray 
250 
array 
put 

//$error 
/ostackarray 
500 
array 
put 

//$error 
/dstackarray 
20 
array 
put 
if 

count 
//$error 
/ostackarray 
get 

exch 
a 
exch 

Error Handling and errordict 

% as is done in the 
% following if code 
% 

% if not a VMerror 
% $error 
% get the ostackarray 
% from $error 
% 

% 

% is ostackarray a null array 
% 

% if ostackarray is null then arrays 
% for the operand stack, execution 
% stack and dictionary stack need to 
% be allocated 
% 
% if arrays not allocated do this 
% $error 
% 

% allocate a 250 element array for 
% estackarray and put it 
% in $error 
% 
% $error 
% 

% allocate a 500 element array for 
% ostackarray and put it 
% in $error 
% 

% $error 
% 

% allocate a 20 element array for 
% dstackarray and put it 
% in $error 
% if ostackarray eq null 
% 
% this next major section of 
% code takes the snapshot of the 
% three stacks 
% 
% first, take snapshot of the 
% operand stack 
% 

% count the objects on stack 
% $error 
% retrieve ostackarray 
% from $error 
% 

% 

% start index for get interval 
% 
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get interval 

astore 

//$error 
exch 
/ostack 
exch 
put 

//$error 
/dstack 

//$error 
/dstackarray 
get 
dictstack 

put 

//$error 
/estack 

//$error 
/estackarray 
get 
execstack 

dup 
length 
2 
sub 
o 
exch 
get interval 
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% put a sub array from ostackarray 
% on top of the stack 
% the subarray starts at index 0 of 
% ostackarray and is count objects 
% long 
% 

% now store the entire stack into 
% the array we just put on the stack 
% 
% $error 
% 

% take the array on the top of 
% the stack and call it ostack 
% put ostack in $error 
% 

% at this point there is nothing 
% on the stack 
% 

% second, take a snapshot of the 
% dictionary stack 
% 
% $error 
% prepare to store dstack 
% 
% $error 
% fetch dstackarray 
% from $error 
% store the dictstack in dstackarray 
% (a subarray containing only the 
% dicts on the dictionary stack is 
% returned) 
% store this array in dstack 
% 

% third, take a snapshot of the 
% execution stack 
% 

% $error 
% prepare to store estack 
% 

% $error 
% fetch estackarray 
% from $error 
% dump the execution stack 
% into estackarray 
% get ~he length of 
% the array 
% 

% sub 2 from the length 
% 

% 
% get everything from the array 
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put 

//$error 
/ostack 
get 
aload 
pop 

if 

//$error 
/initializing 
get 
{ 

handleerror 
if 

interrupt 

exec 
def 

Error Handling and errordict 

% but the last two items 
% 

% store this array in estack 
% 

% at this point, the stack is empty 
% 

% next, the stack is restored 
% to its original state by unloading 
% ostack 
% $error 
% 
% fetch ostack from $error 
% unload the array onto the stack 
% dump the array left on the top 
% of the stack 
% if errorname ne VMerror 
% 

% take care of possible errors 
% during the printing of the 
% test page 
% 

% $error 
% 

% fetch initializing flag 
% if initializing true 
% run handleerror 
% if initializing 
% interrupt = stop 
% 

% 

true 

% .error procedure ends here 
% 
% execute .error 
% typecheck ends here 

The only difference between timeout and other error procedures is that the 
name timeout is placed on the stack twice at the beginning of the procedure. 
This is because timeout is both the offending command and error name. 

%---------------------------------------------------
% calling format 
% timeout 
% found in: errordict 

/timeout 
{ 

/timeout 

% 
% 
% 
% place the offending command name 
% on the stack 
% 
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/timeout 

//$error 
exch 
/errorname 
exch 
put 

//$error 
exch 
/command 
exch 
put 
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% place the error name on the stack 
% 

% timeout is both the offending 
% command and the error name 
% 
% .error procedure begins here 
% .error is placed on the stack 
% here in preparation for exec 
% 

% $error 
% 
% put the error name (from above) 
% in $error 
% 

% 
% $error 
% 
% get the offending command off 
% the stack and put it in $error 
% 
% 

remainder of the code is the same as 
in the error procedure above 

exec 
def 

% 
% 
% timeout ends here 

As described in chapter 3 of the PostScript Language Reference Manual, 
handleerror is invoked automatically by an internal PostScript control 
program through the use of the stopped operator. The internal procedure is 
the execjob procedure which is discussed in the chapter on job execution. 

The stopped operator tends to be a bit mysterious at first, so I will refer you 
to the discussions of the executive and execjob procedures for some ex
amples of how Adobe uses stopped to trap error conditions. Understanding 
stopped is the key to implementing your own error control procedures. 

The handleerrorprocedure handles the reporting of the error messages back 
to the user over the reverse channel. If you've ever wondered where those 
infonnative and user friendly error messages like: 

%%[ Error: typecheckj Offending Command: show ]%% 

come from, read on as we tackle the details ofhandleerror. 
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When handleerror is first entered, the newerror boolean is used to decide if 
any error processing is done. This is to protect the interpreter from entering 
an unending or long error chain. Only the first error is reported to the user. 

If the error is processed, the first thing done is to set newerror to false so 
that additional calls to handleerror do not generate more error messages. 

The remainder of the handleerror procedure is responsible for building the 
error message piece by piece in the form: 

%%[ Error: typecheck; Offending Command: show ]%% 

where the error name and offending command are placed in their ap
propriate places. 

Let's take a detailed look at handleerror. 

% ----------------------------------------------------------
% calling format 
% handleerror 
% found in: errordict 
% referenced in all error 
% procedures in errordict, 
% executive, execjob, .error and 
% handleerror (in systemdict) 
/handleerror % 
{ % 

//$error 
begin 

newerror 

/newerror 
false 
def 

(%%[ Error: 

print 

errorname 

% $error 
% 
% 
% fetch newerror boolean 
% if newerror true 
% 
% set newerror false 
% 

% string length = 11 

% 

% print the first part of 
% the error message 
% 
% put errorname on stack 
% place proc on stack for exec 
% this proc prints the name of the 
% error 

dup 
type 
/stringtype 
ne 

% 
\% get errorname type 

% 

% 
% errorname type ne stringtype? 
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% string length = 128 
(converted error name will end up in this string) 

% 
cvs % convert errorname to string 
if % if errorname type ne stringtype 

print % print the name of the error 
% 

exec % execute above proc 
% 

% string length 20 
(i OffendingCommand: ) 

print 

/command 
load 
{ 

dup 
type 
/stringtype 
ne 

(converted 

cvs 
if 

print 

exec 

] %%) 

dup 

% 

% print the next part of the error 
% string 
% 
% 

% 
% place proc on stack for exec 
% this proc prints the offending 
% command 
% 
% get command type 
% 

% 
% command type ne stringtype? 
% string length = 128 

command name will end up in this string) 
% 
% convert command to string 
% if command type ne stringtype 
% print the name of the offending 
% command 
% 

% execute the above proc 
% 
% place the last few characters 
% of the message on the stack 
% string length = 4 

% 
% place proc on stack for exec 
% this proc prints the message 
% tail with a carriage return 
% 
% place another proc on 
% stack for exec 
% this proc prints the 
% message tail 
% (don't ask me why they do it 
% this way) 
% 
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ne 

Error Handling and errordict 

% get the type of the tail 
% 

% 

% tail type ne stringtype 
% string length = 128 

(message tail will go in this string) 

cvs 
if 

print 

exec 

(\n) 

print 

exec 
flush 

if 

end 

def 

% 

% convert tail to string 
% if tail type ne stringtype 
% print the message tail 
% 

% execute the above proc 
% place a carriage return on stack 
% string length = 1 

% 

% print the carriage return 
% 

% execute the above proc 
% flush the output buffer so that 
% entire message is be printed NOW 
% if newerror true 
% 

% close $error 
% 

% handleerror ends here 

The above handle error procedure in errordict is actually called indirectly 
from a procedure called handleerror in systemdict which is listed below. 
This is done because systemdict is always present on the dictionary stack, 
and handleerror must always be accessible for error handling. 

%-------------------------------------------------------
% calling format 
% handleerror 
% found in: systemdict 

Ihandleerror 

//$error 
/handleerror 
get 

exec 

def 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 
%. 

% 

referenced in executive 
and exec job 

errordict 

fetch handle error from 
errordict 

execute handleerror 

handleerror ends here 
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Even though the three stacks have been recorded in $error by the error pro
cedure, handleerror in its default fonn does not report any of this infonna
tion to the user. 

For more sophisticated debugging of PostScript programs, the user must 
alter the default error handling process to give a more detailed report of the 
error condition. Typically, handleerror is redefmed to accomplish this. 

Adobe has been distributing a PostScript program called ehandler.ps which 
redefines handleerror to print a page with the offending command and 
operand stack infonnation displayed. The ehandler.ps program does not list 
the contents of the dictionary or execution stack however. 

More elaborate error handling procedures display the contents of all three 
stacks, jump into interactive mode, or use an alternate I/O channel for error 
reporting. There are many possibilities. 

Additional error trapping techniques may be implemented by the use of the 
stopped operator as demonstrated in the following pseudocode example. 

user code .... % user program code 

{ procedure being debugged 
} % place procedure on top of stack 
stopped % execute procedure and return boolean 

% boolean = false if no error 
% boolean = true if error encountered 

error handling procedure 
% execute error handling procedure if 

if % stopped operator returned true 

additional user code ... % remainder of user code 

The stopped operator executes the procedure on the top of the stack and 
returns a boolean which indicates if an error was found. If the boolean is 
true, then an error handling procedure can be executed. 

The "error handling procedure" can behandleerror, or the programmer may 
wish to handle errors in this section of code completely differently. Post
Script offers the programmer total flexibility in error handling. 

As Inside PostScript covers the execjob and executive procedures, we find 
that Adobe uses the above technique to trap user program errors. In these 
cases, the "procedure being debugged" is the user program itself. 
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This chapter explores the workings of the PostScript executive or "interac
tive" mode. Interactive mode is entered by executing the executive proce
dure in the userdict. This mode allows the user to execute PostScript 
statements on a line by line basis and is an excellent way to become familiar 
with the language as new operators and concepts can be tried in interactive 
sessions. This mode was used extensively in the research for this book as 
resident procedures, operators and variables were tested. 

By studying the executive and related procedures, a better understanding of 
how to use the stopped operator to control program execution, and 
%statementedit in creating file objects for interactive input is gained. 

The stopped operator is used to control error handling during the interac
tive session. In the interactive mode, if an error occurs, an error message is 
displayed, and the user is prompted for the next line of input as follows: 

PostScript (tm) Version 38.0 
Copyright (c) 1985 Adobe Systems Incorporated. 
PS>l show 
%%[ Error: typecheck; OffendingCommand: show )%% 
PS> 

Also notice, that everything the user types is echoed back (" 1 show" in this 
case) to the host computer. Character echoing and the ability to edit an input 
statement by using backspaces is a characteristic of using a file object 
created with %statementedit. 

PostScript's normal mode of operation, batch mode, is more suited for com
puter to computer communication. No characters are echoed back, and 
typing errors cause the following response: 

%%[ Error: undefined; OffendingCommand: foo )%% 
%%[ Flushing: rest of job (to end-of-file) will be ignored ]%% 

The above error is enough to strike terror in the heart of even the most ex
perienced PostScript programmer. Batch mode processing and error han
dling are discussed in other chapters. 

In order to use the interactive mode from an IBM PC or compatible, a serial 
communication cable is needed along with a communications software 
package such as Procomm or Lasertalk (IBM PC version). On the Macin
tosh, packages like Lasertalk can be used with AppleTalk communication. 
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Before executive is examined, the supporting procedures and variables are 
documented. 

Welcome to the interactive world of PostScript. 

The Prompt Procedure This procedure is used to print the "PS>" 
prompt string each time the executive is ready to receive input. The exec
depth variable is used to keep track of how many levels deep the executive 
is. For example, if you entered: 

executive executive executive 

the executive prompt would look like "PS»>". Try it and see. The benefits 
of this are discussed later in the chapter. 

%-----------------------------------------------------
% calling format 
% prompt 
% found in: userdict 

/prompt 
{ 

(PS) 

print 

execdepth 

(» 

print 
repeat 

flush 
def 

% referenced in executive 
% 

% 
% 

% string length 

% 
% print "PS" 
% 

% 'set up for repeat 
% repeat the loop 
% execdepth times 
% 

2 

% start repeat loop 
% string length = 1 

% 
% print ">" 
% end repeat loop 
% flush output buffer 
% prompt ends here 

The quit Procedure The quit procedure is used to exit the executive by 
setting the quitflag to true. The quitflag boolean is tested each time through 
the executive loop and if it is true, interactive mode is exited. 
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The use of the interrupt command at the end of the procedure is to prohibit 
commands after the quit command from being executed. According to the 
PostScript Language Reference Manual, the interrupt operator is by default 
equal to the stop operator. 

For example, in the following command sequence, only the commands 
before the quit procedure are executed since the interrupt or stop operator 
causes the remainder of the line to be ignored. 

PostScript (tm) Version 38.0 
Copyright (c) 1985 Adobe Systems Incorporated. 
PS>(before quit\n) print quit (after quit) print 
before quit 

As you can see, nothing after quit is executed, plus the executive has been 
exited. 

The quit procedure is documented below. 

%-----------------------------------------------------
% calling format 
% quit 
% found in: userdict 
% unreferenced 
/quit 
{ 

//execdict 
/quitflag 
true 
put 

interrupt 
def 

% 

% 
% execdict 
% set quitflag to true in 
% execdict ,to prepare for 
% exiting the executive 
% 
% execute a stop command 
% quit ends here 

The quit Operator in systemdict There are two forms of quit, and it 
is appropriate to describe the differences here. The procedure form of quit 
in userdict is as described above, however there is an operator called quit 
in the systemdict which performs a different function. 

When executed, the quit operator restarts the printer just as ifit has just been 
turned on. This may come in handy if you don't wish to power off/on your 
printer to clear virtual memory, however it still takes about the same amount 
of time to prepare for executing the first job. 

Since the quit operator is in the systemdict and the quit procedure is in the 
userdict, the quit operator cannot be executed directly, but must be loaded 
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and executed as follows. PostScript also requires that this operation be per
formed outside the server loop. 

serverdict begin 0 exit server 
systemdict Iquit get exec 

This prevents the quit operator from inadvertently being executed. 

The check quit Procedure This procedure is used to check the terminat
ing condition of executive. Two conditions are checked, the state of the 
quitflag variable, and if the communication mode (thumbwheel switch) has 
been changed. If either condition is true, the exit command is issued to exit 
the executive loop. 

NOTE: Not all PostScript printers use thumbwheel switches as their means 
to change communication modes. DIP switches and front panel keypads are 
used on other printers. 

%-----------------------------------------------------
% calling format 
% checkquit 
% found in: execdict 
% referenced in executive 
Icheckquit % 
{ % 

quitflag 

switchsetting 

Iiserverdict 
Isaveswitch 
get 

ne 

or 

exit 
if 

def 

% put quit flag on stack 
% 
% what is the position of the 
% thumbwheel switch? 
% 

% serverdict 
% get the last known value of the 
% switch from the serverdict 
% 

% see if the current setting is 
% the same as the last known setting 
% 
% switchsetting ne saveswitch? 
% 
% (switchsetting ne saveswitch) or 
% (quitflag eq true) 
% 
% if time to exit 
% 
% if time to exit 
% 

% checkquit ends here 
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These two procedures are used upon first entering the executive in the call 
to idleproc. They are responsible for seting timeouts and performing idle 
time font caching. The procedures intidleproc (interactive mode idleproc) 
and batchidleproc (batch mode idleproc) are never referred to by name, but 
these procedures are imbedded in procedures from which executive can be 
invoked. If the executive is invoked from batch mode in the procedures 0, 
1 or 3 (in serverdict) then the batchidleproc procedure is used as idleproc. 
If the executive is invoked through the thumbwheel switch setting 2 from 
the procedure 1 (in specialswitch) then the intidleproc procedure is used as 
idleproc. The executive is the only procedure which calls idleproc. 

A glance at the beginning of these procedures reveals that when idleproc is 
called the first time it redefmes itself as a null procedure so that subsequent 
calls to idleproc in the executive loop do nothing. 

The first call to idleproc is designed to set the job and wait timeouts to 0 
(infinite timeout). This is the way the interactive mode is designed to work. 
In addition, intidleproc performs idle time font caching prior to the user's 
first input. This is because if executive is invoked from batch mode, idle 
time font caching has already been done (see discussion of execjob), but if 
executive is invoked from the thumbwheel switch setting 2, there may be 
time for idle time font caching before user input is received. 

Please refer to the chapter on the thumbwheel switch and the chapter on idle 
time font caching for details on these issues. The overall concept is briefly 
presented below. 
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The intidleproc Procedure When executive is invoked through the 
special switch, idleproc is defined as intidleproc (interactive idleproc). A 
quick glance at the procedure reveals that it is only executed once before it 
is redefined as a null procedure. Thus, when executive is entered, idle time 
font caching is perfonned before any user activity, however after the inter
active session is begun, no more idle time font caching is done. The first 
call to intidleproc also sets the job and waittimeout to 0 (infinite timeout). 

%-----------------------------------------------------
% calling format 
% intidleproc 
% found in: 

/intidleproc 

/idleproc 
{ 

} 

def 

/print 

serverdict 

//systemdict 
/print 
get 

def 

//serverdict 
begin 

/watchstreams 

load 

UseldleTime 

setrealdevice 

% 

% defined as idleproc in 
% 1 (specialswitch) 
% 
% redefine idleproc as 
% a null procedure after the 
% first time it is 
% executed 
% 
% define print in the current 
% dictionary as the print operator 
% in systemdict 
% 
% put /print on stack 
% 

% systemdict 
% 
% fetch print from systemdict 
% 

% define as print in current dict 
% 

% serverdict 
% open serverdict 
% 
% this procedure used by UseldleTime 
% to watch the serial channels for 
% the first character of a new job 
% 
% place watchstreams on the stack in 
% preparation for the 
% call to UseldleTime 
% 
% begin idle time font caching 
% 
% idle time is over 
% 
% is the print engine ready? 
% 
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o 
defaulttimeouts 
pop 
exch 
pop 
o 
settimeouts 

protect 

end 
def 

The PostScript Interaciive Mode 

% this next piece of code has the 
% effect of setting the job and 
% wait timeouts to 0 (or infinity) 
% without changing the 
% manualfeed timeout 
% 

% get the default time outs 
% 

% 

% 
% 

% set the timeouts for executive 
% with job and wait set to 0 
% 

% this command is used whenever idle 
% time font caching is finished and 
% protects characters cached during 
% idle time from being overwritten 
% 
% end serverdict 
% intidleproc ends here 

The batchidleproc Procedure The batchidleproc procedure does not 
perfonn idle time font caching since that has already been done by execjob. 
It only sets the job and waittimeout to 0 (infinite timeout). 

%-------------------------------------------------------
% calling format 
% batchidleproc 
% found in: serverdict 

/batchidleproc 
{ 

/idleproc 
{ 

} 

def 

//serverdict 
begin 

o 
defaulttimeouts 
pop 
exch 

% 
% 

% 
% redefine idleproc as 
% a null procedure after the 
% first time it is 
% executed 
% 

% serverdict 
% 
% this next piece of code has the 
% effect of setting the job and 
% wait timeouts to 0 (or infinity) 
% without changing the 
% manual feed timeout 
% 
% get the default time outs 
% 

% 
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pop % 

0 % 
settimeouts % set the timeouts for executive 

% with job and wait set to 0 
% 

end % end serverdict 
def % batchidleproc ends here 

The idleproc Procedure The idleproc is defined as a null procedure 
after the first statement is entered in interactive mode. 

%-----------------------------------------------------
% calling format 
% idleproc 
% found in: execdict 

/idleproc 
{ 

} def 

% 

% 
% 
% idleproc ends here 

The quitflag boolean and execdepth integer are both used by the executive 
procedure. 

The quitflag Boolean The quitflag boolean causes the executive proce
dure to end when set to true. 

%----------~-----------------------------------------
% quitflag is found in execdict; type booleantype 
% referenced in checkquit, quit 
% executive, and execjob 
Iquitflag false def 

The execdepth Integer The execdepth integer detennines how many 
levels deep executive is. The number of levels is indicated by the "PS>" 
prompt as described in the prompt procedure above. 

%------~---------------------------------------------
% execdepth is found in execdict; type integertype 
% referenced in executive, prompt 
% and start 
/execdepth 1 def 
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The executive Procedure At last it is time to dig into the executive procedure. The executive proce
dure breaks down into three logical sections: initialization, the executive 
loop, and cleanup. Within the loop, there are several distinct sections which 
deal with the input filestream, handling errors, and loop tennination condi
tions. 

The Interactive Mode Group 

Some excellent examples of the use of the stopped operator are present in 
the executive procedure. The stopped operator is used to capture errors 
during prompt execution, file opening, and user statement execution. Also, 
notice the way the dictionary execdict is opened and closed around the ex
ecution of the user's input. 

Procedure Initialization The executive first increments the execdepth 
variable to keep track of how many levels deep the executive is, and then 
prints the banner and copyright infonnation. It is now ready to enter the 
main processing loop. 

Executive Loop The executive loop entered at this point is responsible 
for executing the user's input on a line by line basis each time through the 
loop. At the top of the loop, the quitflag and newerror booleans are set to 
false to clear the loop-exit and PostScript error conditions. 

The prompt procedure then executes to print the "PS>" prompt. The prompt 
procedure is executed using a stopped operator and the error condition is 
trapped with an if statement such that if an error occurs, handle error is ex
ecuted, the message "Error during prompt execution" is printed and the ex
ecutive loop is exited. 

Next a procedure is placed on the stack and executed by a stopped operator. 
The procedure makes a call to idleproc to handle initial setup of timeouts 
and idle time font scan conversion (if executive is invoked through the spe
cial switch). This procedure is also responsible for opening the input 
filestream, %statementedit, which handles the user's input statement. 

An ifelse statement is then executed to take action based on the success or 
failure of opening %statementedit. 

The %statementedit open error condition is handled first. The newerror 
boolean is checked, and if a PostScript error is detected, the undefined
filename error condition is checked. If true, handleerror is executed. The 
newerror boolean is then cleared, and the executive loop is exited. 
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If %statementedit was opened successfully, the section of code is executed 
which handles user input First, the input filestream, stmtfile, is placed on 
the stack. Next, a stopped procedure is responsible for converting the 
filestream to an executable object and executing it If an error occurred in 
the user's input statement it is trapped by an if statement after the stopped 
procedure. Errors are handled by executing handleerror and then closing the 
input filestream to flush the rest of the input statement to the end of the line. 

At the bottom of the loop, checkquit is executed to test for any tenninating 
conditions for the executive loop. 

Procedure Cleanup After the executive loop is exited, quitflag is set to 
false and execdepth is decreased by 1 level. The doclose boolean is set to 
false. This tells execjob not to close stdin and stdout, and fmally the inter
rupt (or stop) operator is executed which clears the stacks. 

%-----------------------------------------------------
% calling format 
% executive 
% found in: userdict 
% referenced in 1 (specialswitch) 
lexecutive % 

% 
Ilexecdict % 
begin % 

% 
clear interrupt % 
disableinterrupt % 

% 
/execdepth % 
execdepth % 
1 % 
add % 
def % 

% 
% 
% 

execdict 
open execdict 

add 1 level to 
execdepth 

print the opening banner and 
copyright information 

% string length = 24 
(\nPostScript(tm) Version) 

% 
print % print opening string 
version % 
print % print version information 

% string length = 48 
(\nCopyright (c) 1985 Adobe Systems Incorporated.\n) 

% 

print % print copyright information 
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/quitflag 
false 
def 

//$error 
/newerror 
false 
put 

/prompt 
load 

stopped 

handleerror 

The PostScript Interactive Mode 

% 

% begin executive loop 
% 

% set quit flag false at the 
% top of the loop 
% 

% 

% $error 
% set newerror to false at top 
% of loop 
% 

% 
% place prompt procedure 
% on stack 
% 
% execute prompt procedure 
% 
% if prompt error 
% 

% print PostScript error message 
% 

% string length 30 
(Error during prompt execution\n) 

print 

exit 

if 

mark 
idleproc 

% 
% print message string above 
% 

% exit executive loop 
% 
% if prompt error 
% 
% place this procedure on the stack 
% begin procedure 
% push mark on stack 
% if first time through loop in 
% special switch, cache fonts during 
% idle time 
% 

clear interrupt % 

/stmtfile 

(%statementedit) 

% 
% create a file object called 
% stmtfile using %statementedit 
% this is the file object which is 
% used to input edited PostScript 
% statements to the executive 
% processing loop 
% 
% name of file object on stack 
% string length = 14 

% 
% string length 1 
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file 

def 
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% 

% create file object with read 
% attribute 
% 
% define file object as /stmtfile 
% 

disable interrupt % 

stopped 

% end procedure 
% 
% execute above procedure 
% 
% if %statementedit open error 
% 

% this procedure traps problems with 
% opening %statementedit or running 
% idle time font caching procedures 
% 
% it is very unlikely this will 
% happen, but it must be covered 
% 

disable interrupt % 
cleartomark % clear stack up to mark 

% 
//$error 
/newerror 
get 

//$error 
/errorname 
get 

% $error 
% check to see if PostScript 
% detected an error 
% 
% if newerror = true 
% $error 
% fetch the name 
% of the error 
% 

/undefinedfilename 
ne % errorname ne undefinedfilename ? 

handleerror 

} if 

//$error 
/newerror 
false 
put 

exit 

% 

% 

% 

% 
% 
% 
% 

% 
% 
% 
% 
% 
% 
% 
% 

if errorname ne undefinedfilename 

print any PostScript error message 
except undefinedfilename 

.if errorname ne undefinedfilename 

$errpr 

reset newerror to false now that 
the error has been taken care of 

exit the executive loop for this 
kind of error condition 
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} if % 

% 

% 

% 
% 
% 

pop % 
stmtfile % 
end % 

% 
% 
% 
% 
% 
% 
% 

clear interrupt % 
cvx % 
exec % 

The PostScript Interactive Mode 

if newerror = true 

if %statementedit open error 

else if %statementedit open ok 

discard mark on stack 
place filestream on stack 
end execdict before 
executing statement 

place the procedure on the stack 
which executes the users 
input statement 

begin procedure 

convert filestream to executable 
execute the input statement 

disableinterrupt% 

stopped 

//execdict 
begin 

% end procedure 
% 
% execute the above procedure 
% 

% execdict 
% open execdict for the end of this 
% loop and beginning of next loop 
% 
% if user input contained error 

disablein-terrupt% 
handleerror % report the error to the user 

stmtfile 
closefile 

}if 

ifelse 

checkquit 

} loop 

/quitflag 
false 
def 

/execdepth 

% 

% close the input file so only the 
% first error in the input statement 
% is reported - the rest of 
% the line is discarded 
% 
% if user input contained error 
% 

% else if %statementedit open ok 
% 

% was quitflag set to true? 
% if so exit loop 
% 
% end executive loop 
% 

% after exiting executive, be sure 
% quit flag is set back to 
% false 
% 
% decrement the nesting level of the 
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exec depth 
1 
sub 
def 

end 

//$error 
/doclose 
false 
put 

interrupt 

def 

% executive by 1 
% 

% 

% 
% 

% end execdict 
% 

% $error 

Chapter 5 

% setting doclose to false tells 
% execjob not to close stdin and 
% stdout 
% 

% execute stop operator 
% 

% executive ends here 

PostScript has the ability to respond to externally generated interrupts from 
at least two sources, a serial channel or a changing thumbwheel switch. 

According to the PostScript Language Reference Manual, if the PostScript 
interpreter receives a control-c character from a serial communication chan
nel an interrupt error is generated which aborts the currently executing Post
Script program. 

If the thumbwheel switch is changed during the execution of a program, the 
program is aborted in much the same manner. This allows the newly selected 
mode to start from an idle state. 

In interactive mode, the response to a control-c interrupt is slightly different. 
In this case any user commands are immediately aborted and the executive 
procedure returns back to the next "PS>" prompt. 

The executive procedure is able to control the effect of the control-c inter
rupt through the use of commands such as c1earinterrupt and disableinter
rupt so that the executive procedure is not aborted itself. 

As mentioned above, the executive procedure, or interactive PostScript, 
may be used as a PostScript learning or debugging tool. 

Learning PostScript Use of the executive procedure as a PostScript 
learning tool is very effective, especially when supported by an application 
such as Lasertalk on the Macintosh. On IBM pes and compatible com-
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puters, a communications program such as Procomm or Lasertalk (IBM PC 
version) which can open up a two-way serial channel to the PostScript 
printer is needed. 

Example of Interactive Session The following example shows the 
history of an interactive session in which some browsing through the 
specialswitch dictionary was done. Several key issues are pointed out. 

First, in order to see if communications has been established, several status 
request (control-t) characters were sent to the printer to which it responded 
with the %%[ status: idle ]%% message. At this point the PostScript inter
preter is in batch mode and communication is clearly established. 

Batch mode has the characteristic of not echoing characters back to the host. 
Batch mode also does not recognize the backspace character, so any typing 
mistakes will cause an error. 

Next, the command "executive" (with no typing errors) is entered followed 
by a carriage return. The word executive does not appear on your screen 
since PostScript is in the batch mode. The PostScript interpreter responds 
by executing the executive procedure (as described above) and printing the 
copyright banner and "PS>" prompt. 

At this point, the user can enter PostScript commands and interact directly 
with the interpreter. Commands such as pstack, stack, =, and == are routine
ly used in interactive mode to view the operand stack as shown in the ex
ample below. 

If the command entered contains a PostScript error, the user is informed 
when the line is entered as shown below. Interactive mode allows the user 
to use the backspace key to correct typing mistakes on the current line. 

While in executive mode the response to a status request (control-t) is al
ways waiting for input. Remember the wait timeout is set to infInity so the 
interpreter is always waiting for user input at the "PS>" prompt. In the case 
of the example below the status message reads: 
%%[ status: waiting;.source: serial 25 ]%% 

The quit procedure allows the user to return to batch mode as demonstrated 
by the "%%[ status: idle ]%%" message returned by the interpreter in 
response to a status request (control-t). 
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%%[ status: idle ]%% 
%%[ status: idle ]%% 
%%[ status: idle ]%% 

PostScript (tm) Version 38.0 
Copyright (c) 1985 Adobe Systems Incorporated. 
PS>serverdict begin 
PS>specialswitch {} forall 
PS>pstack 

Chapter 5 

{-dictionary- --begin--/print {-dictionary- --begin--altflag 
{altout 1 --index----writestring--altout --flushfile--}--if 

--stdout --exch----writestring--stdout --flushfile----end--} 
--def--/idleproc {/idleproc {}--def--/print -dictionary- / 
print --get----def---dictionary- --begin--/watchstreams -
load--UseIdleTime setrealdevice 0 --defaulttimeouts----pop-
--exch----pop--O settimeouts protect --end--}--def----end-
executive } 
1 
{/printpageflag false --def--{serverdict --begin--/ 
watchstreams --load--UseIdleTime setrealdevice -
defaulttimeouts--settimeouts 62 --eescratch--fontname 61 -
eescratch----dup--O --eq--{--pop--1 }--if--fontname 60 -
eescratch--59 --eescratch----end----clearinterrupt----diablo 
--}--stopped----pop--printpageflag {--showpage--}--if--} 
o 
PS>moveto 
%%[ Error: typecheck; OffendingCommand: moveto ]%% 
PS>5 5 rlineto 
%%[ Error: nocurrentpoint; OffendingCornrnand: rlineto ]%% 
PS> 
PS>%%[ status: waiting; source: serial 25 ]%% 

PS>quit 
%%[ status: idle ]%% 
%%[ status: idle ]%% 
%%[ status: idle ]%% 

Programmer's Reference Card lfinteractive PostScript is being used 
as a learning tool, I highly recommend purchasing a PostScript 
Programmer's Instant Reference Card such as the one published by Micro 
Logic, (201) 342-6518. 

Even seasoned PostScript programmers find this chart helpful with its com
mand summary and PostScript code examples. 

Inside PostScript 



Chapter 5 

The Interactive Mode Group 

The PostScript Interactive Mode 

Debugging PostScript Programs The executive procedure can be 
used to speed up debugging of PostScript programs. As any PostScript 
programmer knows, the following error message is not very helpful. 

%%[ Error: undefined; OffendingCommand: faa )%% 
%%[ Flushing: rest of job (to end-of-file) will be ignored )%% 

Since in the batch mode, the rest of the job is flushed (ignored) until the 
end-of-file, it may be difficult to track down the mysterious "foo" variable. 

By entering the interactive mode, and then uploading the program to the 
printer, the errors can be monitored on a line by line basis. If the PostScript 
file is large, a capture file on the host computer can be used to record the 
echoed infonnation. If the PostScript file is very large, the executive com
mand can be inserted in the PostScript file in the code region suspected of 
having the error. This cuts down on the amount of echoed infonnation up 
to the point where the executive command is issued. 

The use of Multiple executive Levels Using more than one level of 
the executive can be useful if the user's program contains a control-d at the 
end, but the programmer desires to remain in the executive procedure after 
the end-of-job. 

In the executive procedure, a control-d has the same effect as issuing a quit 
command and if the executive is only one level deep, the PostScript inter
preter returns to batch mode. When batch mode is reentered, all the stack 
infonnation from the interactive session is lost. 

Using multiple executive levels, the user can remain in the executive pro
cedure and preserve all the stack infonnation from the previous level. 
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In the following example, the second level of the executive is entered and 
some strings placed on the operand stack. After the flush operator, an end
of-fIle (control-d) character is entered which executes the current line and 
returns to the next lower level of the executive. The pstack operator reveals 
that the operand stack has been preserved. 

PS>executive 

PostScript (tm) Version 38.0 
Copyright (c) 1985 Adobe Systems Incorporated. 
PS»(Inside PostScript\n) 
PS»(What's on the stack?\n) print flushWhat's on the stack? 
PS»PS>pstack 
(Inside PostScript 
) 

PS> 

If you get tired of the "PS>" prompt, you can redefine the prompt proce
dure as shown in the following example. 

PostScript (tm) Version 38.0 
Copyright (c) 1985 Adobe Systems Incorporated. 
PS>/prompt 
PS>{ (Hello Frank!) print execdepth {(:) print} repeat flush} 
PS>def 
Hello Frank!:executive % enter second level 

PostScript (tm) Version 38.0 
Copyright (c) 1985 Adobe Systems Incorporated. 
Hello Frank!:: 
Hello Frank!:: 
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Chapter 6 

Introduction 

Using ==dict 

The Interactive Mode Group 

The ==dict 

The ==dict is one of the two self contained dictionaries (mydict is discussed 
in another chapter) in this implementation of PostScript. That is, the =dict 
is only defined within itself, and furthermore, it is only referenced once as 
an immediately evaluated name, in the == procedure. 

The = procedure is most often used in the executive or interactive mode 
for displaying the syntactic representation of an object on top of the operand 
stack. The syntactic representation of a procedure for example could be: 
{2 3 add} verses the text representation displayed as --nostringval-- (as 
produced by the = procedure). The best way to understand the difference is 
to try displaying several different data type using both the = and == proce
dures. Usually == is the most helpful of the two. 

Displaying the systactic representation of a PostScript object is what the 
procedures in ==dict do, and Adobe uses some interesting techniques in the 
process. 

PostScript Datatypes In ==dict you fmd procedures named after every 
PostScript data type as follows: 

1. arraytype 
2. booleantype 
3. dicttype 
4. filetype 
5. fonttype 
6. integertype 
7. marktype 
8. nametype 
9. nu11type 

to. operatortype 
11. packedarraytype 
12. realtype 
13. savetype 
14. stringtype 

Each of the above procedures is responsible for printing the object of that 
type. Arraytype and packedarraytype objects are printed using special tech
niques to print arrays within arrays. 
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Examples of Output An example of the use of the == procedure in the 
interactive mode is given below. (You don't have to decipher the procedure 
listed below since it is explained later.) 

PS>==dict /arraytype get 
ps>== 
{dup rcheck {dup xcheck {({)tprint {typeprint )forall ()) 
tprint )( ([)tprint {typeprint )forall (])tprint )ifelse )( 
pop (-array- )tprint }ifelse ) 

Compare the = output above with the discussion of the arraytype proce
dure below. The output of == is very compact, and hard to follow, especial
ly for long procedures such as the one below. 

PS>$printerdict 0 get 
ps>== 
{300 3276 75 12 {88 148 {-dictionary- --begin--/jobstate ( 
printing)--def--O --setblink----margins----exch--4 -1 --roll 
----add--3 1 --roll----add--2 --div----round----cvi--
manual feed {manualfeedtimeout }{O }--ifelse--#copies -
redwrite--/jobstate (busy)--def--l --setblink----end--)-
exec--) {-dictionary- --begin--/proc --exch----def--/yoffset 
--exch----def--/xoffset --exch----def--/height --exch----def 
--/width --exch----def--300 72 --div--O 0 -300 72 --div--
xoffset --neg--height yoffset --add--mtx --astore--width 
height /proc --load----framedevice--60 45 {--abs----exch---
abs--2 --copy----add--1 --gt--{l --sub----dup----mul----exch 
--1 --sub----dup----mul----add--l --sub--}{--dup----mul---
exch----dup----mul----add--1 --exch----sub--}--ifelse--}-
setscreen--{}--settransfer----initgraphics----erasepage---
end--)--exec--) 

This is the procedure for the 0 (or letter) command which is documented in 
the $printerdict chapter. 

Using the Adobe code examples below, you may wish to develop a different 
format for displaying packed arrays or other data types for debugging pur
poses. 

Object Attributes If objects have executable or locked attributes, the 
procedures take this into account. Thus, ==dict not only define all PostScript 
data types, but its procedures define all the attributes of each type. 

Welcome to the world of ==dict. 
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Control Procedures 
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The ==dict 

The detailed examination of == and ==dict begins with a discussion of its 
control variables and control procedures followed by the documentation of 
each "type" procedure. 

References are made to cp (character pointer), rmargin (right margin) and 
NL (newline). The cp integer is used to keep track of how many characters 
have been printed on a line of output to the reverse channe1. The value of 
cp is compared to rmargin to determine if the output exceeds the right mar
gin limit. NL simply places a newline on the stack. 

The following section documents each of the top level procedures involved 
in executing the == procedure. 

The main control procedures =, typeprint and tprint are explained first and 
then each of the type procedures are documented. 

The == Procedure The = procedure displays the syntactic repre
sentation of the PostScript object on the top of the stack. The = procedure 
is the highest level procedure responsible for printing the syntactic repre
sentation. Thus it is used to open the ==dict, initialize some variables and 
make a call to typeprint. It finishes by printing a newline and closing ==dict. 
Everything centers around the call to typeprint. 

%---------------------------------------------------% calling format 
% anything == 
% referenced in pstack and Run 
% found in: systemdict 
/== % 

//==dict 

begin 
/cp 
o 
def 
typeprint 
NL 
print 
end 
def 

% 

% ==dict 
% only reference to ==dict 
% 
% 
% set the character pointer to 0 
% 
% begin printing using typeprint 
% place newline on the stack 
% print newline 
% close ==dict 
% == ends here 
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The typeprint Procedure The typeprint procedure invokes the proce
dures which print each of the object types. 

Adobe uses a clever technique to print the different types. The typeprint 
procedure contains three statements which appear rather cryptic at first. 

First, the dup operator stores an extra copy of the object on the stack. Next 
the type operator returns the type of the object on the top of the stack. The 
object type is in the form of a name such as arraytype or integertype. The 
exec operator then executes the object's type name. Remember that == 
opened ==dict, so executing the object's type name has the effect of call
ing the ==dict procedure by that name. Each respective procedure is respon
sible for printing information about that type. 

%-----------------------------------------------------
% calling format 
% anything typeprint 
% referenced in ==, arraytype 
% and packedarraytype 
% found in: ==dict 
/typeprint % 
{ % 

dup 
type 
exec 

% save a copy of the object 
% get the type of the object 
% exec invokes one of the type 
% procedures in ==dict 

def % typeprint ends here 

The tprint Procedure The tprint procedure is responsible for printing 
the strings returned by the type procedures and checking to see if the right 
margin has been exceeded. 

%--------------------------~-------------------------
% calling format 
% string tprint 
% referenced in marktype, cvsprint, 
% dicttype, filetype! fonttype, 
% marktype, nametype, nulltype, 
% operatortype, packedarraytype, 
% savetype, stringtype 
% found in: ==dict 
/tprint % 

{ % 

dup % 

length % get the length of the next 
% string to print 

cp % 
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add 

rmargin 
gt 

NL 
print 
/cp 
o 
def 
if 

dup 
length 
cp 
add 
/cp 
exch 
def 

print 

def 

The ==dict 

% add the current position to 
% the length 
% 
% is the new length greater 
% than the right margin? 
% if new cp right margin 
% 

% print a newline 
% 

% set the character pointer 
% back to the left margin of 0 
% if new cp right margin 
% 
% update the character pointer 
% 
% get the string length again 
% 

% add the length to current cp 
% put the name on the stack 
% prepare to define new cp value 
% define cp 
% 

% print the string in its 
% proper place 
% tprint ends here 

The cvsprint Procedure The cvsprint procedure converts the value on 
the top of the stack into a string and then prints it using tprint. 

%-----------------------------------------------------
% calling format 
% anything cvsprint 
% referenced in booleantype, 
% integertype, nametype, 
% realtype 
% found in: ==dict 
/cvsprint % 
{ % 

=string % put junk string from systemdict 
% on the top of the stack 

cvs % convert object on stack to string 
% 

tprint % use tprint to print the string 
% string length 1 

( ) 

% 
tprint % put a space after each object 

% printed 
def % cvsprint ends here 
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Each of the 14 PostScript data type procedures are listed below. Each pro
cedure is designed to return a printable string representation of its respec
tive type. 

The following collection of type procedures represents the complete list of 
PostScript data types, and each procedure takes into account any special at
tributes for that type such as readable or executable. 

The type procedures are documented as unreferenced procedures in the 
sense that they are not called by name by any other internal PostScript pro
cedures. As we learned above, the type procedures are indirectly called by 
the typeprint procedure. 

The arraytype Procedure The code for the arraytype shows us several 
characteristics of arrays. 

First, a check is made to see if the array is locked with the rcheck operator. 
If the array is locked, it cannot be displayed and the string "-array-" is 
returned. 

Next, xcheck is used to determine if the array is executable. If it is ex
ecutable, curly braces (" {") are used, and ifit is not executable, square brack
ets ("[") are used. This points out the close relationship between procedures 
and arrays. An executable array is a procedure or collection of objects that 
can be executed and a nonexecutable array is simply a collection of objects. 

After the opening brace or bracket is printed, each element of the array is 
accessed using a forallioop, and the individual elements are printed using 
the typeprint procedure. After the elements are printed, the closing brace or 
bracket is printed. 

This simple code structure allows typeprint to call itself (known as recur
sion) to print arrays within arrays or procedures within procedures. 

%-------------------------------------------------
% calling format 
% array arraytype 
% unreferenced 
% found in: ==dict 
/arraytype 
{ 

dup 
rcheck 

% 
% 

% 
% is array locked? 
% if array not locked 
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dup 
xcheck 

({) 

tprint 

typeprint 
forall 

(}) 

tprint 

([) 

tprint 

typeprint. 
forall 

(]) 

tprint 
ifelse 

The ==dict 

% 

% is array executable? 
% if array executable 
% 

% in this case the array is an 
% executable procedure 
% string length = 1 

% 

% print opening curly brace 
% 

% the following forall statement 
% takes each element of the 
% executable array and prints it 
% this takes advantage of recursion 
% in the event that arrays are 
% nested within arrays 
% 

% begin forall 
% print each object 
% 

% string length = 1 

% 
% print the closing curly brace 
% 

% if array not executable 
% 
% in this case, the array contains 
% data objects 
% string length 1 

% 

% print the opening square bracket 
% 

% the following forall statement 
% takes each element of the 
% array and prints it 
% this takes advantage of recursion. 
% in the event that arrays are 
% nested within arrays 
% 

% begin forall 
% print each object 
% 
% string length = 1 

% 
% print closing square bracket 
% if array executable/not executable 
% 
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% if array locked 
pop % dump object 

% string length = 8 
(-array-

% 
tprint % print "-array-n message since 

% we can't look inside 
ifelse % if array unlocked/locked 

def % arraytype ends here 

The booleantype Procedure For a booleantype, print the word "true" 
or "false", 

%-------------------------------------------------------
% calling format 
% boolean booleantype 
% unreferenced 
% found in: ==dict 
/booleantype 
{ 

cvsprint 

def 

% 

% 
% convert the boolean object 
% to a string and print 
% booleantype ends here 

The dicttype Procedure Print "-dictionary-" for a dictionary object. 

%-------------------------------------------------------% calling format 
% dictionary dicttype 
% unreferenced 
% found in: ==dict 
/dicttype 
{ 

pop 

(-dictionary-

tprint 
def 

% 
% 
% discard the dictionary object 
% string length = 13 

% 
% print "-dictionary-" 
% dicttype ends here 
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The filetype Procedure Print l-fIlestream-" for a file object. 

%-------------------------------------------------------
% calling format 
% file filetype 
% unreferenced 
% found in: ==dict 
/filetype 
{ 

pop 

(-filestream-

tprint 
def 

% 

% 
% discard the file object 
% string length = 13 

% 
% print "-file stream-It 
% filetype ends here 

The fonttype Procedure Print It-fontid-" for a font object. 

%-------------------------------------------------------
% calling format 
% font fonttype 
% unreferenced 
% found in: ==dict 
/fonttype 
{ 

pop 

(-fontid-

tprint 
def 

% 

% 
% discard the font object 
% string length = 9 

% 
% print It-fontid- It 
% font type ends here 

The integertype Procedure Take the integer object, convert it to a 
string and print it. 

%-----------------------------------------------------
% calling format 
% integer integertype 
% unreferenced 
% found in: ==dict 
/integertype 
{ 

cvsprint 

def 

% 

% 

% convert the integer to a string 
% and print it 
% integertype ends here 
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The marktype Procedure Print II -mark.- II for a mark. object. Remember 
a mark. object in PostScript is the same as an opening square bracket "[". 

%-------------------------------------------------------
% calling format 
% mark marktype 
% unreferenced 
% found in: ==dict 
Imarktype 
{ 

pop 

(-mark-

tprint 
def 

% 

% 
% discard the mark object 
% string length = 7 

% 

% print "-mark-" 
% marktype ends here 

The nametype Procedure Print a nametype. If the name is not ex
ecutable, put a "!, in front of the name. 

%-------------------------------------------------------% calling format 
% name nametype 
% unreferenced 
% found in: ==dict 
Inametype 
{ 

dup 
xcheck 
not 

(/) 

tprint 
if 

cvsprint 

def 

% 

% 

% 
% is the name executable 
% 

% if not executable 
% string length = 1 

% 

% print the "/" 
% if not executable 
% convert the name to a 
% string and print it 
% nametype ends here 
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The nulltype Procedure Print "-null-" for a null type. 

%---------------------------------------------------% calling format 
% null null type 
% unreferenced 
% found in: ==dict 
Inulltype 
{ 

pop 

{-null-

tprint 
def 

% 
% 
% discard the null object 
% string length = 7 

% 

% print "-null-" 
% null type ends here 

The operatortype Procedure Print the name of a PostScript operator 
between pairs of dashes like" --add--". 

%-----------------------------------------------------% calling format 
% operator operatortype 
% unreferenced 
% found in: ==dict 
loperatortype 
{ 

(--) 

tprint 
=string 
cvs 
tprint 

(--) 

tprint 
def 

% 
% 
% string length 2 

% 
% print leading " __ " 
% put junk string on stack 
% convert operator name to string 
% print the name of the operator 
% string length = 2 

% 
% print trailing " __ " 
% operatortype ends here 

The packedarraytype Procedure The packedarraytype procedure is 
virtually the same as the arraytype procedure, except that it prints 
"-packedarray-" instead of "-array-" if the packed array is locked. A pack
edarraytype object differs from an arraytype in that it has read-only access 
and is more memory efficient. ' 
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First, packedarraytype makes a check to see if the array is locked with the 
rcheck operator. If the array is locked, its contents cannot be displayed and 
the string "-packedarray-" is returned. 

Next, xcheck is used to detennine ifthepackedarray is executable. If it is 
executable, curly braces (" {") are used, and if it is not executable square 
brackets ("[") are used. 

After the opening brace or bracket is printed, each element of the packedar
ray is accessed using a forallioop, and the individual elements are printed 
using the typeprint procedure. After the elements are printed, the closing 
brace or bracket is printed. 

This simple code structure allows typeprint to call itself (known as recur
sion) to print packedarrays within packedarrays or procedures within pro
cedures. 

%---------------------------------------------------------% calling format 
%packedarray packedarraytype 
% unreferenced 
% found in: ==dict 
Ipackedarraytype 
{ 

dup 
rcheck 
{ 

dup 
xcheck 
{ 

({) 

tprint 

typeprint 
forall 

% 
% 
% 
% is packed array locked? 
% if packed array not locked 
% 
% is packed array executable? 
% if packed array executable 
% 
% in this case the packed array 
% an executable procedure 
% string length = 1 

% 
% print opening curly brace 
% 
% the following forall statement 
% takes each element of the 
% executable packed array 
% and prints it 

is 

% this takes advantage of recursion 
% in the event that packed arrays 
% are nested within arrays 
% 
% begin forall 
% print each object 
% 
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(}) 

tprint 

( [) 

tprint 

typeprint 
forall 

(]) 

tprint 
ifelse 

pop 

(-packedarray-

tprint 

ifelse 
def 

The ==dict 

% string length 1 

% 

% print the closing curly brace 
% 

% if packed array not executable 
% 

% in this case, the packed array 
% contains data objects 
% string length 1 

% 

% print the opening square bracket 
% 
% the following forall statement 
% takes each element of the 
% packed array and prints it 
% this takes advantage of recursion 
% in the event that packed arrays 
% are nested within packed arrays 
% 
% begin forall 
% print each object 
% 
% string length = 1 

% 
% print closing square bracket 
% if array executable/not executable 
% 

% if packed array locked 
% dump object 
% string length = 8 

% 
% print "-packedarray-n message 
% since we can't look inside 
% if packed array unlocked/locked 
% packedarraytype ends here 
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The realtype Procedure Take the real object, convert it to a string and 
print it. 

% ----------------------------------------------------------% calling format 
% real real type 
% unreferenced 
% found in: ==dict 
/realtype 
{ 

cvsprint 

def 

% 

% 

% convert the real number to 
% a string and print it 
% real type ends here 

The savetype Procedure Print "-savelevel-" for a save object. 

%----------------------------------------------------------% calling format 
% savelevel savetype 
% unreferenced 
% found in: ==dict 
/savetype 
{ 

pop 

(-savelevel-

tprint 
def 

% 
% 
% discard save object 
% string length = 12 

% 
% print n-savelevel-II 
% savetype ends here 

The stringtype Procedure The stringtype procedure checks to see if a 
string is locked. If it is locked "-string-" is printed; if open, the string is 
printed enclosed in parenthesis. 

%-------------------------------------------------------% calling format 
% string stringtype 
% unreferenced 
% found in: ==dict 
/stringtype 
{ 

dup 
rcheck 

(\ () 

% 

% 
% 

% is string locked? 
% if string not locked 
% string length = 1 

% 
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tprint % print "(" 

tprint % print contents of string 
% string length = 1 

(\) ) 

% 
tprint % print ")" 

% 
%. if string locked 

pop % discard the locked string 
% string length = 9 

(-string-
% 

tprint % print "-string-" 
ifelse % if string unlocked/locked 

def % stringtype ends here 
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Miscellaneous Procedures 

This chapter documents procedures which have not logically fallen into the 
groups of procedures discussed in other chapters. Most of these procedures 
have to do with sending information back to the host on the reverse chan
nel and would tend to be most used in interactive mode. 

These procedures include =print, =, pstack, stack and Run. The last proce
dure to be discussed is findfont. 

Also discussed in this chapter is a string in the systemdict called =string. 

The "=" procedure is commonly used in interactive mode to display the text 
representation of an object. The object is fetched from the top of the stack 
and displayed. Several examples follow from a session in interactive mode. 

PS>O = 
o 
PS>/somename 
somename 
P s> { (procedure) } 
--nostringval-
PS>[O 1 2 3] = 

--nostringval--

There is usually some confusion between the use of = and ==. The == 
operator displays the syntactic representation of an object and is illustrated 
with some examples below. 

PS>O == 
o 
PS>/somename 
/somename 
PS>{ (procedure)} 
{(procedure) } 
PS>[O 1 2 3] 
[0 1 2 3 ] 
PS> 

More information on the == procedure is in the chapter on the ==dict. 

While the =print procedure has uses as a stand alone procedure, it is also 
embedded in the = procedure below. 
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= Documented The = and =print procedures check to see if the object on 
the top of the stack is a string. If the object is not a string, it is converted to 
a string and printed. 

%-------------------------------------------------------
% calling format 
% any = 
% referenced in execjob, 
% initprinter, printerstatus, 
% setrealdevice, warmedup 
% found in: systemdict 

/= 

dup 
type 
/stringtype 
ne 

% 

% 

% 
% 
% 
% 

% 

% 

% 
% 

% 

% 
% 
% 
% 
% 

print a text representation 
of an object's value 

//=print starts here 

place =print on stack 

first check to see if the 
object is a string 

if not a string, 
make it one 
scratch string 
string length = 128 

(This is a 128 byte string known as =string . ......... ) 

cvs 
if 

print 

exec 

(\n) 

print 
def 

% 

% 
% 

% 
% 

% 

% 
% 
% 
% 

% 

% 

% 

convert object to string 

send info back over 
the reverse channel 

//=print ends here 

execute the =print 
procedure 
carriage return string 
string length = 1 

% send CR back 
% = ends here 
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=print Documented As you can see from above, =print is embedded in 
= as an immediately evaluated name. 

%-------------------------------------------------------
% calling format 
% any =print 
% referenced in pstack, Run 
% found in: systemdict 

/=print 
{ 

dup 
type 
/stringtype 
ne 

% 

% 

% 

% 

% 

% 

% 
% 

% 

% 

print whatever presented 

if something is not equal to 
a string then 
convert it to a string 
use a scratch string 
string length 128 

(This is a 128 byte string known as =string . .......... ) 
% 

cvs % convert to a string 
if % 

print % send string back over the 
% reverse channel 

def % =print ends here 

These procedures are used to nondestructively view the contents of the 
operand stack. The stack and pstack procedures display the stack informa
tion using "=" and "==" respectively. The following examples illustrate the 
use of both procedures in an interactive mode session. 

P s>o / some name {(procedure)} [0 1 2 3] 
PS>stack 
--nostringval--
--nostringval--
some name 
o 
PS>pstack 
[0 1 2 3 ] 
{ (procedure) } 
/somename 
o 
PS> 

In order to nondestructively print the stack, both procedures first make 
copies of the entire operand stack. Next, the =print or = procedure is ap
plied in a loop until all items are printed. 
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stack Procedure After making a copy of the operand stack, the =print 
procedure is used to print each stack element. 

%-------------------------------------------------------
% calling format 
% stack 
% unreferenced 
% found in: systemdict 
/stack % 
{ % 

count % count number of object on stack 
dup % add 1 to the number of objects 
1 % so that when the stack is 
add % copied, the count is copied 
copy % for the benefit of the 

% repeat operator 

dup 
type 
/stringtype 
ne 

% 

% begin repeat loop 
% //=print starts here 
% 

% place =print on stack 
% 
% first check to see if the 
% object is a string 
% 
% if not a string, 
% make it one 
% scratch string 
% string length = 128 

(This is a 128 byte string known as =string ... ..... ) 

cvs 
if 

print 

exec 

(\n) 

print 
repeat 

pop 
def 

% 

% convert object to string 
% 

% send info back over 
% the reverse channel 
% 

% //=print ends here 
% 

% string length 

% 

% print CR 
% end repeat loop 
% 

1 

% discard count value on stack 
% stack ends here 
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pstack procedure After making a copy of the stack, the == procedure is 
used to print each element of the stack. 

%-------------------------------------------------------
% calling format 
% pstack 
% unreferenced 
% found in: userdict 
/pstack 
{ 

count 
dup 
1 
add 
copy 

repeat 
pop 
def 

% 

% 

% count number of object on stack 
% add 1 to the number of objects 
% so that when the stack is 
% copied, the count is copied 
% for the benefit of the 
% repeat operator 
% 

% begin repeat loop 
% print object 
% end repeat loop 
% discard count value on stack 
% pstack ends here 

This procedure is simply a variation of the run operator which additionally 
prints the name of the file being executed. 

The run operator is short for the command sequence: 

(r) file cvx exec 

%---------------------------------------------------
% calling format 
% (filename) Run 
% unreferenced 
% found in: systemdict 
/Run % 
{ % 

dup % make a copy of the filename 
% print the filename 

flush % flush the output buffer 
run % now run the file 
def % Run ends here 
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This procedure is responsible for deteMlining if a requested font is actual
ly in the FontDirectory dictionary. 

First, the fontname is checked to see if it is present in the FontDirectory. If 
it is known, the font infoMlation is fetched, otherwise the Courier font is 
substituted. 

%-------------------------------------------------------
% calling format 
% fontname findfont fontdictionary 
% unreferenced 
% found in: systemdict 
/findfont % 
{ % 

dup 
//FontDirectory 
exch 
known 

% determine if font name is 
% known 
% 

% copy font name 
% FontDirectory 
% 
% FontDirectory fontname known 
% if font known 

//FontDirectory % FontDirectory 
exch 
get 

dup 
type 
/stringtype 
ne 

(This is a 

cvs 
if 

print 

% get font dictionary and 
% leave on stack 
% if font known 
% 
% else if font unknown 
% 

% use =print to print name 
% not found in FontDirectory 
% 
% //=print starts here 
% 

% place =print on stack 
% 
% first check to see if the 
% object is a string 
% 
% if not a string, 
% make it one 
% scratch string 
% string length = 128 

128 byte string known as =string ..•......•. ) 
% 
% convert object to string 
% 
% send info back over 
% the reverse channel 
% 
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exec 

% //=print ends here 
% 
% execute =print to print 
% font name 
% string length 27 

( not found, using Courier.\n) 

print 
flush 

//FontDirectory 
/Courier 
get 
ifelse 

def 

% 

% print above string 
% flush buffer 
% 
% FontDirectory 
% fetch Courier font and 
% it on the stack 
% else if font unknown 
% 
% findfont ends here 

place 

This simple 128 byte string plays an important role in the structure of the 
PostScript interpreter because we fmd it imbedded (l1=string as an im
mediately evaluated expression) in every procedure that uses temporary 
strings. 

The use of =string over and over is one of the methods Adobe uses to con
serve VM since memory for=string is only allocated once when it is created. 

%-------------------------------------------------------
% =string is found in systemdict 
% not executable; length = 128 
/=string % 
(This is a 128 byte string known as =string ........... ) 
def % =string ends here 

Several of the procedures above illustrate the use of =string. 
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Introduction 

Chapter Organization 

The Printer Control Group 

Idle Time Font Scan Conversion 

This section looks into the method used to cache fonts during idle time. Idle 
time font scan conversion uses the time between jobs to scan convert charac
ters in anticipation of the characters which will be used for the next job. 
What this means is that during the time the printer waits for the next job to 
start, a selected group of characters are scan converted and placed into the 
font cache. 

Scan conversion is the process used to convert a character from outline for
mat into a bit representation. These bit maps represent the definition of a 
character as a specified font, scale or size, and rotation or orientation. Once 
the bit map is in the font cache, it can be used over and over each time the 
specific character is requested by the user program. 

Perhaps you have noticed that the same page of data runs faster the second 
time it is printed. This is because the first time the page is printed, the work 
of converting character outlines and placing them in the font cache is going 
on, but when the page is run again, the characters are taken directly from 
the font cache and placed on the page since they have already been scan 
converted. 

The concept of the font cache is a very powerful feature of PostScript, since 
many documents use the same characters over and over again. Once the 
core set of characters is cached, succeeding pages are rendered fairly quick-
1y if they use the same fonts. 

While idle time font scan conversion can be a powerful tool, it is unfor
tunate that its implementation is poorly documented and the setidlefonts 
command is difficult to understand and use. Thus, very few users take ad
vantage of this feature. 

This chapter looks at how the idle font information is used and how the con
cept is implemented in the resident PostScript software. 

The topic is presented as two parts. First, the structure of the idle time fonts 
data structures and their storage and retrieval from the EEPROM is studied. 
Secondly, the method in which the character data is scan converted during 
idle time is looked at. 

Welcome to the world of idle time. 
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The $idleTimeDict dictionary contains all the data structures and proce
dures to access the data structures which contain idle time font scan con
version information. In this dictionary, an array of all the font names and 
an array of the font scan conversion data are the primary data structures. 
The other elements of the dictionary are either strings which are referenced 
in the font scan conversion data array, or procedures which access the array. 

The ReadIdleFonts procedure in the userdict is responsible for building the 
font scan conversion data array and it is discussed in detail. 

The ROMnames Font Name Array This array contains the Post
Script names for the fonts. In this case thirteen fonts are defined. In certain 
instances (such as with the setidlefonts operator), PostScript fonts are 
referred to by number rather than name, and the number used is the index 
of the font name in the ROMnames array. 

% 
% found in: $idleTimeDict 
% referenced in ReadldleFonts, 
% fontname 
/ROMnames % 
[ % array begin 

/Courier % index 0 
/Courier-Bold % index 1 
/Courier-Oblique % index 2 
/Courier-BoldOblique % index 3 
/Times-Roman % index 4 

/Times-Bold % index 5 
/Times-Italic % index 6 
/Times-Boldltalic % index 7 
/Helvetica % index 8 
/Helvetica-Bold % index 9 
/Helvetica-Oblique % index 10 
/Helvetica-BoldOblique% index 11 
/Symbol % index 12 
def % ROMnames ends here 
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The Idle Time Data Array: idleArry The idleArry contains the in
formation used by PostScript for idle time font scan conversion. The array 
can be broken down into groups containing 5 pieces of information each. 
This information includes the following: 

• The name of the font (related to the font index, called font by setid-
lefonts). 

• The scale of the font in the x direction (Sx). 

• The scale of the font in the y direction (Sy). 

• The rotation of the font on the page (rot). 

• The group of characters within the font to be scan converted (derived 
from the number of characters, nchars). 

The data in the idleArry is surprisingly easy to understand compared to the 
way these five pieces of information must be presented to the setidlefonts 
operator. In fact, it is seen later that the ReadIdleFonts procedure interprets 
the idlefonts information to build this array. The reason for the computa
tions used in the setidlefonts operator is probably that it is required by the 
Adobe algorithm used to pack the data into the EEPROM. So much for user 
friendliness! 

The idleArry presented below is the default used by PostScript when no 
data is presented to setidlefonts. Also note that pre-scanned characters 
which are permanently resident in ROM are not a part of this array. 

%-----------------------------------------------------% found in: $idleTimeDict 
in UseldleTime, % referenced 

% bumpI, idlA 
/idleArry 
[ 

/Courier 
10 
10 
o 

% 
% array begin 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 94 

{abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789. , ; ? : - () , " ! + [l $%& * / _ =@# ' { }" -I \) 

/Times-Roman 
10 
10 

% 

% font name 
% x scale 
% y scale 
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o % rotation 
% conversion characters 
% string length = 81 

(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789.,;?:-()'"!+[]$%&*/) 

/Helvetica 
10 
10 
o 

% 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 81 

(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789.,;?:-()'"!+[]$%&*/) 

/Times-Bold 
12 
12 
o 

% 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 

/Helvetica-Bold 
12 
12 
o 

% 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 

/Times-Bold 
10 
10 
o 

% 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 
% 

/Helvetica-Bold % font name 
10 % x scale 
10 % y scale 
0 % rotation 

% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 
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% 

/Courier-Bold % font name 
10 % x scale 
10 % Y scale 
0 % rotation 

% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 

/Times-Roman 
14 
14 
o 

% 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 62 

(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789) 

% 

/Helvetica % font name 
14 % x scale 
14 % Y scale 
0 % rotation 

% conversion characters 
% string length = 62 

(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789) 

% 

/Times-Bold % font name 
14 % x scale 
14 % Y scale 
0 % rotation 

% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 

/Helvetica-Bold 
14 
14 
o 

% 

% font name 
% x scale 
% y scale 
% rotation 
% conversion characters 
% string length = 26 

(abcdefghijklmnopqrstuvwxyz) 
% 

def % idleArry ends here 
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Character Group Strings Though these strings are unreferenced by 
name, we see that they appear in the default idleArry data structure. These 
strings contain distinct character groups such as lower case only; lower case, 
upper case and numbers; and lower case, upper case, numbers, and punctua
tion. 

It turns out that these would be the most likely groupings of characters a 
user would pick for scan converting during idle time. Also notice that the 
shorter strings are always substrings of the longer strings. This is because 
of the deflnition of the setidlefonts parameter which makes the scan charac
ters the flrst "n" characters of the 94 character group in the ascii94 string. 

ascii26 This string contains only lower case characters. 

%-----------------------------------------------------% ascii26 is found in $idleTimeDict 
% not executable; length = 26 
% unreferenced 
lascii26 
(abcdefghijklmnopqrstuvwxyz) 
def % ascii26 ends here 

ascii62 This string contains lower and upper case letters, plus numbers. 

%-----------------------------------------------------% ascii62 is found in $idleTimeDict 
% not executable; length = 62 
% unreferenced 
lascii62 
(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789) 
def % ascii62 ends here 
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ascii81 This string contains letters, numbers and some punctuation charac
ters. 

%-----------------------------------------------------
% ascii81 is found in $idleTimeDict 
% not executable; length = 81 
% unreferenced 
/ascii81 
(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789.,;?:-()'"!+[]$%&*/) 
def % ascii81 ends here 

ascii94 This string contains letters, number, and additional punctuation 
characters not found in ascii81. 

% -----------------------------------------------------
% ascii94 is found in $idleTimeDict 
% not executable; length = 94 
% referenced in ReadldleFonts 
/ascii94 
(abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ\ 
0123456789. , ;? : - () , " ! + [] $%& * / _ =@# \ { } "- 1\) 
def % ascii94 ends here 

Before we get into the main control procedures of UseldleTime and Read
IdleFonts, the control variables and procedures are explained. 

The idleStrI and idIeStr Variables The variable idleStrI is used in 
UseldleTime as an index into the string idleStr as each character in the string 
is placed in the font cache. 

%-----------------------------------------------------
% idleStr is found in $idleTimeDict 
% not executable; length = 26 
% referenced in UseldleTime 
/idleStr 
(abcdefghijklmnopqrstuvwxyz) 
def % idleStr ends here 
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idleStrI This is the index into idleStr. 

%---------------------------------------------------
% idleStrI is found in $idleTimeDict 
% type = integertype 
% referenced in UseIdleTime 
/idleStrI 0 def 

The idleI Variable The variable idleI is used as an index into the idle
Arry data structure. 

%---------------------------------------------------
% idleI is found in $idleTimeDict 
% type = integertype 
% referenced in UseIdleTime, 
% ReadIdleFonts, idleA, bmpI 
/idleI 20 def 

The eeinfo Variable A variable which is unreferenced in any dictionary 
(because the default idleArry is used and eeinfo is never created) but ap
pears in the following procedures is eeinfo. Only if idle time data is given 
to setidlefonts will eeinfo be used since its purpose is to retrieve the idlefonts 
information which it finds on the stack during the execution of Readldle
Fonts. 

The boundsCheck Procedure The boundsCheck procedure checks to 
make sure that the font and nchars information returned by idlefonts is 
within the bounds of the ROMnames array and ascii94 string respectively. 
The font and nchars information has been placed in the eeinfo variable by 
the bmpI procedure. 

If the EEPROM data returned by idlefonts is out of bounds, eeinfo is set to 
o. 

%---------------------------------------------------% calling format 
% array boundsCheck 
% referenced in ReadIdleFonts 
% found in: $idleTimeDict 
/boundsCheck % 
{ % 

length % get the length of ascii94 
% or ROMnames 
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eeinfo % put eeinfo on stack 
le % length eeinfo ? 
{ % if length eeinfo 

leeinfo % 
0 % set eeinfo to 0 
def % 

if % if length eeinfo 
def % boundsCheck ends here 

The bmpI Procedure This procedure is used to set the eeinfo variable 
to the EEPROM value on the top of the stack and decrement the index idleI 
as it steps through the idleArry array. 

On exiting the bmpI procedure, idleArry and idleI are left on the stack in 
preparation for a put operator. 

%-------------------------------------------------------
% calling format 
% eprominfo bmpI idleArry idleI 
% referenced in ReadIdleFonts 
% found in: $idleTimeDict 
IbmpI % 
{ % 

leeinfo 
exch 
def 

lidleI 
idleI 
1 
sub 
def 

idleArry 
idle I 
def 

% store the eerom value on the 
% top of the stack in the 
% eeinfo variable 
% 
% decrement the idleI 
% index 
% 

% 
% 

% 
% leave idleArry on the stack 
% leave idleI on the stack 
% bmpI ends here 
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The idlA Procedure The idleI variable is used slightly differently in the 
UseIdleTime procedure in that it is incremented by 5 each time through the 
control loop and the index value presented to idlA is used as an offset (values 
o -4) to idleI. 

%---------------------------------------------------
% calling format 
% index idlA idleArry-value 
% referenced in UseIdleTime 
% found in: $idleTimeDict 
/idlA % 
{ % 

idleArry 
exch 
idleI 
add 
get 

def 

% 
% exchange idleArry and index 
% 

% add index offset to idleI 
% fetch info from idleArray 
% and leave on top of stack 
% idlA ends here 

The stopPred Procedure This procedure is used to tenninate the Use
IdleTime procedure. Except during printer start-up, stopPred is defined as 
the watchstreams procedure. Watchstreams is documented in detail in the 
chapter on printer communications and is not presented here. The only 
reference to the name stopPred is in the UseIdleTime procedure. 

During start-up, stopPred terminates UseIdleTime if either the printer is 
warmed up, or a printer time-out occurs. This is explained in the chapter on 
the start procedure. 

Once the printer is wanned up, watchstreams is used to tenninate UseIdle
Time by watching for any incoming data on the input channels. Incoming 
data signals the beginning of a job and the end of idle time. 

This procedure is used to retrieve the idle fonts infonnation from the 
EEPROM and build the idleArry array. 

First, the idle fonts infonnation is retrieved from the EEPROM using the 
idlefonts operator in statusdict. After that, some checks are made to be sure 
that the idleI index variable is within bounds and is a multiple of 5. 

Then the loop is entered in which the idleArry is built. At the top of the loop. 
tenninating conditions are checked. and then each of the five pieces of idle 
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time font information is logged into the idleArry. First, the character string 
is created, then rotation, x and y scale, and finally the font number is loaded 
into the idleArry array. 

At the end of the procedure, a setidlefonts procedure is defmed and placed 
in the statusdict. The code to define the setidlefonts procedure can be con
fusing at first glance, since it contains a call to setidlefonts. This is not recur
sion (setidlefonts is not calling itself). Because the ReadIdleFonts 
procedures are created using the bind operator, this code is creating a setid
lefonts procedure which calls the setidlefonts operator in statusdict. 

%-----------------------------------------------------
% calling format 
% ReadIdleFonts 
% referenced in ReadIdleFonts, 
% start, setidlefonts 
% found in: userdict 
/ReadIdleFonts 
{ 

$idleTimeDict 
begin 
idle fonts 

counttomark 

/idleI 
exch 
def 

idleI 
o 
gt 
idleI 
5 
mod 
o 
eq 
and 

/idleArry 
idle I 
array 
def 

idle I 

% 
% 

% 

% 

% retrieve idlefonts data from 
% EEPROM, assumes statusdict is on 
% the dict stack 
% find out how many elements are 
% in the idlefonts data 
% initialize idleI with the number 
% of elements 
% 

% next, check validity of idleI 
% 

% 

% idleI > 0 ? 
% 

% 
% 

% 
% idleI mod 5 = 0 ? 
% and together above booleans 
% for idleI to be valid, it must be 
% greater than 0 and it must be 
% a multiple of 5 
% if idleI valid 
% create the idleArry to be 
% idleI number of elements 
% long 
% 

% 
% lOOP to build idleArry 
% check for loop termination 
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o 
Ie 
{ 

exit 
if 

bmpI 

ascii94 
boundsCheck 

ascii94 
o 
eeinfo 
get interval 

put 

bmpI 

eeinfo 

5 
mul 

put 

bmpI 

eeinfo 
10 
div 

put 

bmpI 

eeinfo 
10 
div 

put 

bmpI 

ROMnames 

% 

% idleI <= 0 ? 
% if idleI <= 0 
% exit loop if true 
% if idle I <= 0 
% 

% set eeinfo = nchars 
% 

% make sure nchars is not 
% out of bounds 
% 

Chapter 8 

% get substring of characters 
% from ascii94 starting at location 
% 0 through location nchars 
% 
% 

% put substring in idleArry 
% (remember bumpI leaves idleArry 
% and idleI on the top of the stack 
% for this put operation) 
% 
% set eeinfo = rotation / 5 
% 
% remember idle fonts requires 
% rotation / 5 
% 
% eeinfo X 5 
% 
% put rotation into idleArry 
% 
% set eeinfo = Sy X 10 
% 
% idlefonts requires Sy X 10 
% 

% eeinfo / 10 
% 

% put Sy (scale factor in y) 
% in idleArry 
% 
% set eeinfo = Sx X 10 
% 
% idlefonts requires Sy X 10 
% 

% eeinfo / 10 
% 
% put Sx (scale factor in x) 
% in idleArry 
% 
% set eeinfo = fonti 
% 
% make sure fonti is not out 
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boundsCheck 

if 

ROMnames 
eeinfo 
get 

put 

loop 

cleartomark 

end 

statusdict 

/setidlefonts 
{ 

setidlefonts 

ReadIdleFonts 

put 

def 

Idle Time Font Scan Conversion 

% of bounds 
% 
% 
% get font name from 
% ROMnames 
% 
% put font name in idleArry 
% 
% loop to build idleArry 
% 

% if idleI valid 
% 
% clear any invalid idlefonts 
% information from stack 
% 

% $idleTimeDict 
% 
% place setidlefonts PROCEDURE 
% in statusdict 
% 
% 

% enter new idle font info. 
% into EEPROM using the 
% setidlefonts OPERATOR 
% build a new idleArry array from 
% data just entered into the EEPROM 
% 
% make statusdict entry 
% 

% ReadIdleFonts ends here 

Next, UseldleTime is examined to see how characters are actually cached. 
Once this procedure is studied, the whole notion of idle time font scanning 
and caching becomes much less mysterious. As it turns out, the font cach
ing is done by a simple call to the stringwidth operator. If you are not familiar 
with stringwidth, you need to look it up in the PostScript Language 
Reference Manual. 

Procedures which call UseldleTime are those procedures which prepare the 
interpreter for the next job, plus U seldleTime is called by the start proce
dure while the printer is waiting for the engine to wann up. Thus, if the Post
Script interpreter is waiting for any reason, it uses that time for caching 
fonts. 
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Discussion of Algorithm When the UseIdleTime procedure is called, a 
procedure (called stopPred by UseIdleTime) is placed on the stack which 
is used to determine when the idle time is over. 

During the start procedure stopPred is a procedure which checks to see if 
the printer is warmed up. In all other cases, stopPred is equal to the 
watchstreams procedure. Watchstreams is documented in detail in the 
printer communications chapter. 

Watchstreams (in this implementation) monitors the 9 and 25 pin channels 
looking for any incoming data. If it detects activity, it returns true, other
wise false is returned. 

In order to cache characters, each character from the strings in the idleArry 
is individually presented to the stringwidth operator. Each time through the 
loop, stopPred is also checked to determine if idle time is over. 

It is also interesting to note that when all the characters have been cached, 
the idleI index is set back to 0 and the whole process starts over again. 

%-----------------------------------------------------
% calling format 
% stopPred UseIdleTime 
% referenced in intidleproc, 
% start, 
% 0, 1 (in specialswitch) 
% 0, 1, 3 (in serverdict) 
% found in: userdict 
/UseIdleTime 
{ 

$idleTimeDict 
begin 

/stopPred 
exch 
def 

/idleI 
o 
def 

/idleStrI 
o 
def 

/idleStr 
o 
string 
def 

% 
% 

% open $idleTimeDict 
% 

% 
% define procedure on 
% top of stack as 
% stopPred 
% 
% initialize idleI 
% (idleI is used to step 
% through idleArry) 
% 

% initialize idleStrI 
% (idleStrI is used to step through 
% the characters in the strings) 
% 
% initialize idleStr 
% set idleStr to a 0 length 
% string 
% 
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gsave 

initmatrix 

stopPred 
{ 

exit 

if 

idleStrI 
idleStr 
length 
ge 
{ 

idle I 
idleArry 
length 
ge 
{ 

o 

/idleI 
o 
def 

if 

idlA 
FontDirectory 
exch 
known 

FontDirectory 

o 
idlA 

get 

set font 
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% 

% save the current graphics state 
% 

% initialize the CTM to the default 
% 
% loop to cache characters 
% 

% check terminating condition 
% if idle time over 
% 
% exit caching loop 
% 
% if idle time over 
% 

% check bounds of character string 
% being cached 
% 

% idleStrI >= length of idleStr? 
% if idleStrI >= length of idleStr 
% 
% this if statement will fetch a new 
% set of characters to cache from 
% idleArry 
% 
% check bounds of index into 
% the idleArry array 
% 
% idleI >= length of idleArry 
% if idleI >= length of idleArry 
% 
% set idleI back to 0 and 
% start over again 
% 

% 
% if idleI >= length of idleArry 
% 

% 0 is the font name entry 
% fetch font name 
% 

% 
% is the font name known? 
% if font name valid 
% prepare to get font name 
% 
% 
% get font name from idleArry 
% 
% get font dictionary 
% 
% set the current font 
% 
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initmatrix 

1 
idlA 

2 
idlA 

scale 

3 
idlA 

rotate 

/idleStr 

4 
idlA 
def 

/idleStrI 
a 
def 

if 

/idleI 
idle I 
5 
add 
def 

idleStr 

idleStrI 
1 
get interval 

stringwidth 

pop 
pop 

/idleStrI 
idleStrI 
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% initialize the CTM for this font 
% 
% 

% get Sx (the x scale value) 
% 
% 
% get Sy (the y scale value) 
% 
% Sx Sy scale 
% 

% 
% get the rotation value, rot 
% 
% perform the rotation 
% 

% prepare to define character string 
% 

% 
% get string from idleArry 
% define string as idleStr 
% 

% set the string index 
% idleStrI to a 
% 
% 

% if font name valid 
% 

% increment idleI to point 
% to the next set of idle time 
% font definitions 
% 
% idleI = idleI + 5 
% 

% if idleStrI >= length of idleStr 
% 

% else if idleStrI length idleStr 
% 

% prepare to get 1 character 
% from idleStr 
% location of character to fetch 
% get 1 character 
% get character and leave 
% it on stack 
% 
% cache the character 
% 
% discard Wy stringwidth info 
% discard Wx stringwidth info 
% 

% increment idleStr index by 1 to 
% point to the next character 
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1 % to be cached 
add % 

def % 

% 

ifelse % else if idleStrI length idleStr 
% 

loop % loop to cache characters 
% 

grestore % restore graphics state 
% 

end % end $idleTimeDict 
% 

def % UseldleTime ends here 
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The $printerdict contains entries which define parameters for the current 
paper size. In the case of this printer the page parameters for letter, legal, 
a4 and b5 are defmed. 

The procedures 0, 2,8, 18, and 24 in $printerdict have exact duplicates in 
the userdict as follows: 

userdict $printerdict 
letter 0 
letter 8 
a4 2 
b5 18 
legal 24 

Al-so, each of these procedures are identical except for the information 
pushed onto the stack at the beginning of the procedures. 

The use of numbers (0, 2,8,18,24) for dictionary key entries seems to in
dicate that this is a return code from the Canon engine for the paper tray 
currently inserted. This technique of using integer keys is also used for the 
hardware thumbwheel switch for routines in the serverdict. Using an integer 
key simply saves having to look up the value in a calling table. 

Other procedures in the $printerdict are dopage, proc, and setpage. Each of 
these procedures are subsets of the page set-up functions described, plus 
dopage is a subset of proc. This relationship is flagged in the documenta
tion of the 0 procedure below. Since all the other procedures are so similar, 
only 0 is documented in detail. 

From the cross reference table in Appendix III we fmd that none of these 
procedures are directly referenced by any other procedures. However, they 
are indirectly called from the setrealdevice procedure which is executed 
before the beginning of each job from the thumbwheel procedures and ex
ecjob. 
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Calculations from the page size procedures cause the Current Transfonna
tion Matrix (CfM) for each page size to be calculated and stored in the mtx 
array in $printerdict. No PostScript matrix operations change the contents 
of mtx and the initmatrix command causes the contents of mtx to be the new 
CI'M. Calculations in the page setup routines for the CI'M cause the matrix 
to be created as follows: 

[300/72 0 0 -300/72 -xoffset height+yoffsetj 

This matrix is responsible for shifting the 0,0 origin from the point where 
the hardware ships out pixel 0,0 to the print engine to the user origin 0,0 
which is at the bottom left of the printed page. In the case of this printer, 
pixel 0,0 is at the top left of the page. 

What this means is that the CTM as set up in the mtx array takes into ac
count the device dependencies at the lowest level so the user need not be 
concerned with the number of dots per inch of the printer or any offsets of 
the imageable area. 

On this particular printer, the resolution is 300 dots per inch, and the scale 
factors are calculated in tenns of points or 300 dots per inch divided by 72 
points per inch. Also notice that the y scale value is negative which means 
that the positive y direction is from the bottom of the page moving toward 
the top. The positive x direction is from left to right. 

The offsets take into account the device dependent positioning of each paper 
size. Since PostScript defines location 0,0 at the bottom left of the page, it 
is necessary to translate the imageable region -xoffset pixels in the x direc
tion and height+yoffset pixels in the y direction. 

Below are listings of the four procedures (using immediately evaluated ex
pressions) which list the four values (width, height, xoffset and yoffset) used 
in the calculation of the CI'M for each specific paper size. 

Later, the fully expanded letter (or 0) procedure will be documented. 
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Letter Size Page Computed matrix = [4.166700 -4.1667 -75 3288] 

%-----------------------------------------------------
% calling format 
% 0 or 8 
% found in: $printerdict 

% 

8 % 
{ % 

% setpage parameters 
300 % width 
3276 % height 
75 
12 

% xoffset 
% yoffset 
% 
% proc procedure starts here 
% proc is also placed on stack as a 
% parameter for setpage 

88 
148 
//dopage 
exec 

//setpage 
exec 
bind def 

% 
% x margin offset 
% y margin offset 
% immediately evaluate dopage 
% execute dopage procedure 
% 
% immediately evaluate proc 
% execute proc procedure 
% 0 or 8 ends here 

Legal Size Page Computed matrix = [4.16667 0 0 -4.16667 -754125] 

%-------------------------------------------------------
% calling format 
% 24 
% found in: 

24 
{ 

300 
4050 
75 
75 

151 
148 

$printerdict 
% 
% 

% 
% setpage parameters 
% width 
% height 
% xoffset 
% yoffset 
% 
% proc procedure starts here 
% proc is also placed on stack as a 
% parameter for setpage 
% 
% x margin offset 
% y margin offset 
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//dopage % immediately evaluate dopage 
exec % execute dopage procedure 

% 
//setpage % immediately evaluate proc 
exec % execute proc procedure 
bind def % 24 ends here 

a4 Size Page Computed matrix = [4.16667 0 0 -4.16667 -40 3393 ] 

%-------------------------------------------------------
% calling format 
% 2 
% found in: $printerdict 

% 
2 % 
{ % 

300 
3365 
40 
28 

104 
224 
//dopage 
exec 

//setpage 
exec 
bind def 

% setpage parameters 
% width 
% height 
% xoffset 
% yoffset 
% 

% proc procedure starts here 
% proc is also placed on stack as a 
% parameter for setpage 
% 

% x margin offset 
% y margin offset 
% immediately evaluate dopage 
% execute dopage procedure 
% 
% immediately evaluate proc 
% execute proc procedure 
% 2 ends here 

b5 Size Page Computed matrix = [4.1666700 -4.16667 -112940] 

%----------------------------------------------------------% calling format 
% 18 
% found in: $printerdict 

% 
18 % 

{ % 

% setpage parameters 
258 % width 
2928 % height 
11 % xoffset 
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12 % yoffset 
% 
% proc procedure starts here 
% proc is also placed on stack as a 
% parameter for setpage 
% 

88 % x margin offset 
512 % y margin offset 
//dopage % immediately evaluate dopage 
exec % execute dopage procedure 

% 
//setpage % immediately evaluate proc 
exec % execute proc procedure 
bind def % 18 ends here 

The proc procedure, which is executed as a part of showpage, sets up a call 
to an undocumented command redwrite which perfonns the actual printing 
of the page. Redwrite probably stands for Redstone write, since this printer 
hardware was known as Redstone. 

The call to redwrite is set up as follows: 

xm+88 (ym+148)/2 mf #copies redwrite 

xm and ym are the margin values returned by the margins command and mf 
is manualfeedtimeout or 0 depending if the manualfeed boolean is true or 
faIse respectively. 

Redwrite takes into account further device dependencies of the page 
positioning for all page size types, and allows the margin adjustments 
provided by the setmargins command to be added in. From the setmargins 
command we fmd that the xm+88 calculation is an offset from the left of 
the page, and (ym+ 148)12 calculation is an offset from the top of the page . 
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The letter (or 0) procedure makes interesting use of the stack in its execu
tion. First, the numbers width, height, xoffset and yoffset are placed on the 
stack, along with the procedure proc. Then another lengthy procedure, set
page, is placed on the stack. At the very end setpage is executed with an 
exec operator. In the process of its execution, setpage consumes the first 
five items on the stack and places them as key-value pairs in $printerdict. 
Finally, setpage defines setscreen and settransfer. A detailed technical dis
cussion of the setscreen operator, settransferoperator, spot functions, screen 
angles and frequencies is beyond the scope of this book. The best discus
sion of these issues is contained in a book entitled "Real World PostScript". 
The PostScript Language Reference Manual and PostScript Language 
Tutorial and Cookbook also contain references to these operators and con
cepts. 

Setpage then goes on to set up a call to framedevice. This installs the frame 
buffer in raster memory for the particular page size. In the set up for 
framedevice, the current transformation matrix (CI'M) is calculated. The 
call to framedevice also establishes proc as the procedure to be executed as 
part of showpage or copypage (see framedevice discussion in the PostScript 
Language Reference Manual). 

%---------------------------------------------------
% calling format 
% 0 
% found in: $printerdict 

% 

o % 

{ % 

% setpage parameters 
300 % width 
3276 % height 
75 % xoffset 
12 % yoffset 

% 

% proc procedure starts here 

88 
148 

Iistatusdict 
begin 

% proc is also placed on stack as a 
% parameter for set page 
% 
% x margin offset 
% y margin offset 
% 
% dopage procedure starts here 
% 
% place dopage proc on stack for 
% execution 
% statusdict 
% 
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/jobstate 

(printing) 

def 

o 
setblink 

margins 
exch 
4 

-1 
roll 
add 
3 
1 
roll 
add 
2 
div 
round 
cvi 

manual feed 

Paper Sizes and $printerdict 

% 

% set jobstate to printing 
% string length = 8 

% 
% 

% 

% 0 turns off blinking during 
% printing 
% 
% begin set up for call to 
% redwrite 
% 

% get the margin values 
% begin the computations 
% as described above 
% 

% 

% 

% 
% 

% 
% 

% 
% 
% 

% 

% proper x and y offsets 
% are now on the stack 
% 
% get manualfeed flag 
% if manualfeed true 
% put this on stack 

manualfeedtimeout 

o 
ifelse 

#copies 

redwrite 

/jobstate 

(busy) 

def 

1 
setblink 

% 
% else if manual feed false 
% put 0 on stack 
% 

% 
% put #copies on stack 
% 

% print the page 
% 
% set the jobstate to busy 
% string length = 4 

% 
% 

% 
% set the blinking to 
% single blinks 
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end 

exec 

//$printerdict 
begin 

/proc 
exch 
def 

/yoffset 
exch 
def 

/xoffset 
exch 
def 

/height 
exch 
def 

/width 
exch 
def 

300 
72 
div 
o 
o 
-300 
72 
div 
xoffset 
neg 
height 
yoffset 

% 

% close statusdict 
% 

% 

Chapter 9 

% dopage procedure ends here 
% 

% execute dopage 
% 
% 

% proc procedure ends here 
% 

% setpage procedure starts here 
% setpage is placed on the stack 
% for exec operation 
% 
% $printerdict 
% 
% 

% get proc from stack and 
% enter in $printerdict 
% 
% 

% get yoffset from stack and 
% enter in $printerdict 
% 

% 
% get xoffset from stack and 
% enter in $printerdict 
% 

% 
% get height from stack and 
% enter in $printe·rdict 
% 
% 
% get width from stack and 
% enter in $printerdict 
% 

% 
% begin setup for framedevice 
% calculate CTM 
% 
% 

% 

% 
% 
% 

% 
% 
% 

% 

% 
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add % 
mtx % 
astore % put CTM on stack 

% 
width % put width on stack 

% 
height % put height on stack 

% 
/proc % put proc on stack 
load % 

% 
frame device % 

% begin setup for set screen 
60 % 60 lines/inch frequency 
45 % 45 degree screen angle 

% 
% place spot function on stack 

abs % see "Real World PostScript" 
exch % page 170 for discussion of how 
abs % the spot function works 
2 % 
copy % 
add % 
1 % 
gt % 
{ % 

1 % 
sub % 
dup % 
mul % 
exch % 
1 % 
sub % 
dup % 
mul % 
add % 
1 % 
sub % 

% 
% 

dup % 
mul % 
exch % 
dup % 
mul % 
add % 
1 % 

exch % 
sub % 

ifelse % 
% 
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set screen 

settransfer 

initgraphics 
erasepage 

end 

exec 

bind def 

% 

% 

Chapter 9 

% place transfer function on stack 
% 

% 
% 

% reset graphics state values 
% blank the raster memory 
% 
% close $printerdict 
% 
% 
% setpage procedure ends here 
% 

% execute the above procedure 
% 
% 0 ends here 
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Four procedures (printerstatus, wannedup, initprinter, and setrealdevice) 
deal directly with the print engine. Their purpose is to detect and report con
ditions of the print engine itself. 

The printerstatus procedure is discussed first since it is actually a part of the 
other three procedures and a result of the "I/printerstatus" substitution. The 
warmedup and initprinterprocedures are discussed next since they are both 
used by the start procedure during the PostScript start-up sequence. Final~ 
ly, we will see how setrealdevice is used to fetch the paper size from the en
gine and execute the proper procedure in $printerdict. 

Welcome to the world of the print engine! 

The printerstatus procedure is never referenced directly as a procedure call, 
but rather is imbedded in the wannedup, initprinter and setrealdevice pro
cedures as an immediately evaluated expression in the form 
"I/printerstatus" . 

It is important to note that there are printerstatus keys in both statusdict and 
serverdict. In statusdict, printerstatus is an operator which returns the status 
of the Canon print engine. The printerstatus procedure documented below 
is the one found in serverdict. Within this printerstatus procedure, the 
printerstatus operator is used, not to be confused with another (recursive) 
call to the printerstatus procedure in serverdict. 

The printerstatus procedure first fetches the status of the print engine and 
checks to see if it is valid. If a failure is detected, a recovery is attempted. 
First, a delay of 6 seconds is executed after which two attempts are made 
to reset the print engine with the resetprinter operator. If the failure is still 
detected a message is sent back over the reverse channel. 

%---------------------------------------------------
% calling format 
% printerstatus status-boolean 
% unreferenced 
% found in: serverdict 
/printerstatus % 
{ % 

printerstatus % fetch the engine status using the 

dup 

% printerstatus operator in 
% statusdict 
% save a copy for the calling 
% procedure 
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-1 

eq 
{ 

pop 

usertime 

6000 
add 

2 
{ 

dup 
usertime 
le 
{ 

pop 
exit 

if 

loop 

resetprinter 

exit 

if 

repeat 
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% 

% -1 indicates no engine response 
% printerstatus = -1 
% if no engine response 
% 
% discard -Ion top of stack 
% 
% this next piece of code performs 
% a 6 second delay 
% 
% get the current time 
% (in milliseconds) 
% 6000 milliseconds = 6 seconds 
% add 6 seconds to the current time 
% for the ending time 
% 
% begin delay loop 
% 
% dup the ending time 
% fetch the current time 
% ending time Ie current time 
% if time to exit loop 
% 
% dump ending time from top of stack 
% exit the loop 
% 
% if time to exit loop 
% 
% end delay loop 
% 

% this next code attempts to 
% reset the print engine twice 
% 
% 
% begin repeat loop 
% 
% resetprinter returns true if reset 
% is successful 
% 

% if reset successful 
% 
% exit loop is reset successful 
% 

% if reset successful 
% 
% end repeat loop 
% 

% the engine status is requested one 
% more time, and if a failure is 
% still detected a message is 
% returned over the reverse channel 
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% 

printerstatus % 

dup % 

% 

% 
-1 % 

eq % 

% 

% 

% 

% 

% 

Print Engine Status 

get engine status one more time 
save a copy for the calling 
procedure 

-1 indicates no engine response 
printerstatus = -1 

if no engine response after delay 
and reset 

string length 47 
(%%[ PrinterError: controller not responding ]%%) 

% 

% 

% send message back over the 
% reverse channel 

flush % flush the output buffer 
% 

if % if no engine response after delay 
% and reset 
% 

} if % if no engine response 
% 

def % printerstatus ends here 

The warmedup procedure tells the calling procedure if the print engine is 
warmed up and ready to print The boolean returned by warmedup is the 
result of a series of computations based on the print engine status. 

%-------------------------------------------------------
% calling format 
% warmedup ready-boolean 
% referenced in start 
% found in: serverdict 
/warmedup % 
{ % 

//printerstatus 

exec 

dup 

% immediately evaluate the 
% printerstatus procedure 
% 

% this effectively places the 
% the printerstatus procedure 
% on the stack 
% 
% execute printerstatus 
% 
% a copy of the Canon print engine 
% status is used later 
% 
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o 
It 
exch 

134217728 

and 
o 
eq 

or 

} def 
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% 
% printerstatus It 0 
% place printerstatus back on 
% top of stack 
% 
% magic number = 8000000 Hex 
% 

% printerstatus and 134217728 
% 

% (printerstatus and 134217728) eq 0 
% 
% the entire expression is below 
% 
% [(pr~nterstatus and 134217728) 
% eq 0] or [printerstatus It 0] 
% 
% leave result on stack 
% 

% warmedup ends here 

The initprinter procedure is the first attempt that the start procedure (the 
start procedure is discussed in another chapter) makes at communicating 
with the print engine during the power-up sequence. 

The procedure consists of a "for" loop inside of which communication with 
the printer is attempted. If the printer does not respond, the printerstatus pro
cedure is called as a last resort. 

% 

% calling format 
% initprinter 
% referenced 
% found in: 
/initprinter 
{ 

1 
1 
4 

4 
ne 

in start 
serverdict 

% 

% 
% set up for loop 
% 
% beginning index 
% increment value 
% ending value 
% 
% begin for loop 
% 
% the ifelse statement is set up so 
% that printerstatus is only called 
% if the "for" loop reaches 4 

% 
% 

% index ne 4 
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64 
sendpcmd 

o 
ge 

exit 

if 

//printerstatus 

exec 

pop 

ifelse 

for 

def 

Print Engine Status 

% 

% if not last index value 
% 

% in this next piece of code, a 
% command is sent to the engine 
% requesting information 
% 

% if the engine responds with any 
% value greater than or equal to 0 
% then the engine is alive and well 
% 

% 64 = 40 Hex 
% 64 sendpcmd 
% (request engine information) 
% 
% engine-info ge 0 
% 

% if engine responding 
% 

% exit for loop if engine responds 
% 

% if engine responding 
% 

% if not last index value 
% 

% else if last index value 
% 
% immediately evaluate the 
% printerstatus procedure 
% 
% this effectively places the 
% the printerstatus procedure 
% on the stack 
% 

% execute printerstatus 
% 

% discard status value 
% 
% else if last index value 
% 
% end for loop 
% 
% initprinter ends here 
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This procedure is used to call the proper page size procedure (0, 2, 8, 18, 
24) in $printerdict based on the tray size information returned by the print 
engine. Refer back to Chapter 9 on the $printerdict for detailed information 
on the function of the page size procedures. The calls to setrealdevice are 
documented in Chapter 12 on the thumbwheel switch. 

%----------------------------------------------------------
% calling format 
% setrealdevice 
% referenced in start, intidleproc, 
% 0,1,3 (in serverdict) 
% 0,1 (in specialswitch) 
% found in: serverdict 
/setrealdevice % 
{ % 

//printerstatus % immediately evaluate the 
% printerstatus procedure 
% 

exec 

126 

and 

dup 

//$printerdict 
exch 

known 

not 

% this effectively places the 
% the printerstatus procedure 
% on the stack 
% 
% execute printerstatus 
% 
% magic number = 7E Hex 
% 
% printerstatus and 126 
% 

% save an extra copy 
% 
% in this next section, a check 
% is made to see if the result of 
% printerstatus and 126 
% results in an integer which 
% matches one of the integer keys 
% in $printerdict 
% 
% if no match is found, 
% 8 (letter tray) 
% is substituted for the bad value 
% 
% $printerdict 
% set up stack for known command 
% 
% $printerdict 
% [printerstatus and 126] known 
% 

% not known 
% 

% if returned information not valid 
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pop 

8 

if 

//$printerdict 
exch 

get 

exec 

} def 

Print Engine Status 

% 

% pop invalid information 
% 

% substitute letter tray information 
% 
% if returned information not valid 
% 
% $printerdict 
% set up for get command 
% 

% get the procedure from 
% $printerdict using the integer key 
% 
% $printerdict tray-info get 
% 
% execute the $printerdict 
% procedures (0, 2, 8, 18, 24) 
% 

% setrealdevice ends here 
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Print Engine Error Reporting and mydict 

The job of reporting print engine problems and malfunctions is done with 
the procedures, variables and strings found in the mydictdictionary. Mydict 
is one of the two self-contained dictionaries (==dict is discussed in another 
chapter) in this implementation of PostScript. This means that mydict is 
only defmed within itself, and it is only referenced once as an immediately 
evaluated name, in the printererror procedure which is explained in detail 
below. 

Among other things, a study of the mydict procedures reveals interesting 
characteristics and usages of PostScript strings. 

Control variables are explained first, followed by error message strings and 
procedures. The error printing procedures eprint and eflush are discussed 
next and fmally, the printererror procedure is documented. 

These variables are used by the procedures in mydict. 

The abort Boolean The abort boolean is only set true if a manual feed 
time out occurs in procedure 528. 

%---------------------------------------------------
% abort is found in mydict 
% type = booleantype 
% referenced in printererror, 
% 528 (in mydict) 
/abort false def 

The ntrys Integer ThentrysintegeristhenumberoftimesthePostScript 
controller has called printererror during the current showpage or copypage. 

%---------------------------------------------------
% ntrys is found in mydict 
% type = integertype 
% referenced in printererror 
/ntrys 0 def 
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The report Boolean The report Boolean is used during a call to 
printererror to determine if the "cover open" message has been printed yet. 

%-----------------------------------------------------
% report is found in mydict 
% type = booleantype 
% referenced in printererror 
/report true def 

The bits Integer The bits integer is defined in printererror as the result 
of a calculation used to determine which error has occurred. 

%--------------------------------------~-------------
% bits is found in mydict 
% type = integertype 
% referenced in printererror 
/bits 0 def 

The stat and laststat Integers This pair of integers contain the current 
error code (stat) and the previous error code (laststat). 

The printer error procedures use stat and laststat to see if there was any 
change in the error status. 

The stat integer This integer contains the current error code of the print 
engine. 

%-----------------------------------------------------% stat is found in mydict 
% type = integertype 
% referenced in printererror, 
% 528, 4616 (in mydict) 
/stat 0 def 

The laststat Integer This integer contains the previous error code. 

%-----------------------------------------------------
% laststat is found in mydict 
% type = integertype 
% referenced in printererror 
/laststat 0 def 
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The eindex and errstr Variables The eindex integer is used to point 
to a location in the 60 character errstr string. These two objects are used to 
build error messages which in some cases require several strings to be 
joined. This is explained in the discussion of eprint. 

%-----------------------------------------------------
% eindex is found in mydict 
% type = integertype 
% referenced in printererror, 
% eprint, eflush 
/eindex 0 def 

% -----------------------------------------------------
% errstr is found in mydict 
% not executable: length = 60 
% referenced in eprint, eflush 
/errstr % 
( ....••••• 1 .••..•••• 2 ..••••••• 3 .•.••.••. 4 .•••.•••• \ 
5 ••••••••• 6) 
def % errstr ends here 

The mydict dictionary contains eight entries with integer keys. These in
teger keys point to either procedures or strings, and are indirectly referenced 
and used in the printererror procedure. The integer keys correspond to a 
variety of print engine error codes and their purpose is to leave a string on 
the stack which describes the error. 

String 0 This string contains the "timeout, clearing printer" message. 

%-----------------------------------------------------% 0 (0 Hex) is found in mydict 
% not executable: length = 25 
o 
(timeout, clearing printer) 
def % 0 ends here 

String 512 This string contains the "service call" message. 

%-----------------------------------------------------
% 512 (200 Hex) is found in mydict 
% not executable: length = 12 
512 
(service call) 
def % 512 ends here 
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String 520 This string contains the "paper entry misfeed" message. 

%--------------------------------------------------------
% 520 (208 Hex) is found in mydict 
% not executable; length = 19 
520 
(paper entry misfeed) 
def % 520 ends here 

Procedure 528 This procedure can indicate one of three different printer 
conditions, "manual feed timeout", "no paper tray" , or "out of paper". 

%----------------------------------------------------------
% calling format 
% 528 message 
% found in: mydict 
528 
{ 

Iistatusdict 
Imanualfeed 
get 

% (210 Hex) 
% 

% 

% statusdict 
% 

% fetch manualfeed boolean 
% 
% if manualfeed true 
% string length 19 

(manual feed timeout) 

labort 
true 
def 

stat 
126 
and 
o 
eq 

(no paper tray) 

% 
% leave message on stack for eprint 
% 

% the abort flag is only used 
% in this one case 
% 

% 
% if manualfeed true 
% 

% else if manual feed false 
% 
% check certain bits to distinguish 
% between "no paper tray" or 
% "out of paper" 
% 

% magic number 7E Hex 
% stat & 126 
% 

% 0 = (stat & 126) ? 
% 
% if 0 = (stat & 126) 
% string length = 13 
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% 

% leave message on stack for eprint 
% if 0 = (stat & 126) 

(out of paper) 

} ifelse 

ifelse 

def 

% 

% else if 0 ne (stat & 126) 
% string length = 12 

% 

% leave message on stack for 
% 

% else if o ne (stat & 126) 
% 

% else if manual feed false 
% 

% 528 ends here 

eprint 

String 536 This string contains the "paper entry misfeed" message. 

%---------------------------------------------------% 536 (218 Hex) is found in mydict 
% not executable; length = 19 
536 
(paper entry misfeed) 
def % 536 ends here 

String 576 This string contains the "no toner cartridge" message. 

%,---------------------------------------------------------
% 576 (240 Hex) is found in mydict 
% not executable; length = 18 
576 
(no toner cartridge) 
def % 576 ends here 

String 2048 This string contains the "wanning up" message. 

%---------------------------------------------------% 2048 (800 Hex) is found in mydict 
% not executable; length = 10 
2048 
(warming up) 
def % 2048 ends here 
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Procedure 4616 This procedure takes care of paper jams which occur 
during the paper's exit from the printer. In this case pages can be lost since 
the page has already been completely printed and cannot be recovered by 
PostScript 

%--------------------------------------------------------% calling format 
% 4616 message 
% found in: mydict 
4616 
{ 

(paper exit misfeed, ) 

eprint 

stat 

32256 
and 
-9 

bitshift 

% (1208 Hex) 
% 

% string length 20 

% 
% leave message on stack for eprint 
% add string to message string 
% 
% next determine how many pages 
% have been lost 
% 

% current printer status 
% 

% magic number = 7EOO Hex 
% stat & 32256 
% 
% shift right by 9 bits 
% (stat & 32256) > 9 
% string length 128 

(junk string used for conversion) 
% 

cvs % convert number of pages lost 
% to string 
% 

eprint % add string to message string 
% string length 18 

( pages may be lost) 
% 
% leave last part of message 
% on stack 
% for eprint 

} def % 4616 ends here 

Error messages issued by printererror are built from several strings which 
are joined together. When the message is completely built, it is printed on 
the reverse channel, and assigned to the jobstate variable in statusdict. 
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The eprint Procedure Thejobofjoiningthemessages is done by eprint. 
In order to do this, advantage is taken of the fact that substrings are still part 
of the parent string. The parent string is errstr, and eindex is used to point 
to the last character in the error message contained in errstr. The job of copy
ing the message into the parent string is done by the cvs operator. 

To fully understand how this works try portions of the following code se
quence in interactive mode. 

%----~-------------------------------------------------
% calling format 
% message eprint 
% referenced in printererror, 
% 4616 (in mydict) 
% found in: mydict 
/eprint 
{ 

errstr 

eindex 

errstr 
length 
eindex 
sub 

get interval 

cvs 

% 

% 

% get interval is used to 
% fetch the tail end of the parent 
% string - this is where the message 
% is placed 
% 

% place parent string on stack 
% in preparation for get interval 
% 

% place the beginning index of the 
% parent string on the stack 
% in preparation for get interval 
% 

% next figure out number of bytes 
% to fetch from the parent string 
% 

% 
% get the total length of errstr 
% 

% length errstr - eindex 
% = bytes left 
% at the tail of errstr for message 
% 

% fetch the tail of errstr not yet 
% filled with a message and leave it 
% on the stack 
% 

% cvs takes message and places it 
% in the tail of errstr 
% 
% the result string after cvs 
% will contain only the message 
% 
% this last section updates 
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length 

eindex 
add 
/eindex 
exch 
def 

def 

% eindex to point to the new end 
% of the error message since 
% appending this portion of the 
% message to errstr 
% 

% get length of the message 
% (even though length consumed the 
% substring on the stack, the 
% message still remains in errstr) 
% 

% 

% length message + eindex 
% prepare to redefine eindex 
% 
% create the new eindex 
% 
% eprint ends here 

The eflush Procedure The eflush procedure is responsible for printing 
the message on the reverse channel and assigning the message to the jobstate 
variable in statusdict. If a status inquiry is made at a later time by the host 
computer, then jobstate is used to send theerrormessage back on the reverse 
channel. 

%-------------------------------------------------------
% calling format 
% eflush 
% referenced in printererror 
% found in: mydict 
/eflush % 
{ % 

//statusdict 

/jobstate 

errstr 
o 
eindex 
get interval 

dup 

(%% [ ) 

% statusdict 
% place dict on stack for put 
% 

% place key on stack for put 
% 
% the next few lines fetch the 
% error message as a substring 
% of errstr 
% 

% parent string 
% beginning index 
% number of characters to fetch 
% fetch substring 
% 
% save a copy for put 
% 
% string length = 4 
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print 

print 

( ] %%\n) 

print 
flush 

put 

} def 

Print Engine Error Reporting and mydict 

% 
% print start of error message "%%1" 
% 
% print message 
% 

% string length 5 

% 

% print end of message "]%%" 
% flush output buffer 
% 

% assign message to jobstate 
% in statusdict 
% 

% eflush ends here 

The printererror Procedure This procedure is used to report print en
gine errors to the user. According to the PostScript Language Reference 
Manual, it is called during the execution of showpage or copypage. This 
explains why it is unreferenced in any of the accessible procedures in the 
PostScript interpreter, except for the start procedure. In this instance 
printererror is defined to be equal to the stop operator in the statusdict, but 
afterthe start-up sequence, we find printererrorto be defined as listed below. 

The printererror procedure starts by defining key control variables. Next, 
the current printer status is checked. If the status is -1, ten attempts are made 
to reset the printer. A -1 status means the printer is not responding, possib
ly because the printer cover is open. 

If the status is not -1, the procedure tries to detennine which error occurred. 
A check is also made to be sure that ntrys is not 0 and that the same error 
message is not issued twice in a row. 

At the end of printererror, the abort boolean is checked to see if a manual
feed timeout has occurred. If the timeout has occurred, an interrupt (or stop) 
is issued and the job is aborted. 

%-----------------------------------------------------
% calling format 
% status tries printererror 
% referenced in start 
% found in: statusdict 

/printererror 
{ 

//mydict 

% 
% 
% 
% mydict 
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% 
% 

begin % 

% 
enable interrupt % 

% 
/ntrys % 
exch % 

def % 

% 
/stat % 

exch % 

def % 

% 

/eindex % 

0 % 
def % 

% 

/abort % 
false % 

def % 

% 

% 

stat % 
-1 % 
eq % 

% 

% 
% 

% 

Chapter 11 

this is the only reference 
to mydict 
open mydict 

turn on interrupts 

define number of tryies 

define printer status 

set index to errstr to 0 

only true if manualfeed timeout 
occurs 

stat = -1 ? 
(no print engine response) 

if stat = -1 
string length 31 

(PrinterError: resetting printer) 

eprint 
eflush 

/report 
true 
def 

10 
{ 

resetprinter 

exit 

if 

% 

% 
% add message to errstr 
% send message 
% 
% report is used to 
% control printing of the 
% "cover open" message 
% 
% loop count (try 10 times) 
% repeat loop 
% 

% try to reset print engine 
% 

% if reset successful 
% 

% exit repeat loop 
% 

% if reset successful 
% 
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report 

/eindex 
o 
def 

Print Engine Error Reporting and mydict 

% report "cover open"? 
% 

% if reporting "cover open" 
% 
% 
% 

% set errstr index to 0 
% 
% string length 24 

(PrinterError: cover open) 

eprint 
eflush 

/report 
false 
def 

if 

repeat 

ntrys 
o 
eq 

stat 
laststat 
ne 

or 

(PrinterError: ) 

eprint 

% 

% 
% add message to errstr 
% print "cover open" message 
% 
% set report to false to 
% avoid printing the 
% "cover open" message again 
% 
% if reporting "cover open" 
% 

% repeat 10 times 
% 
% if stat -1 
% 

% else if stat ne -1 
% (print engine responding) 
% 
% 

% 

% ntrys - 0 ? 
% 
% 
% 

% stat ne laststat ? 
% 
% (ntrys = 0) or (stat ne laststat) 
% is this the first try, or has the 
% print engine status changed since 
% the last try? 
% 
% if (ntrys = O)or(stat ne laststat) 
% 
% string length = 14 

% 
% 

% add "PrinterError:" to errstr 
% 

% compute the error number and 
% place the result in Ibits 
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/bits 
stat 
-16 
bitshift 
6744 
and 

def 

currentdict 

bits 
known 

bits 
load 
exec 

stat 
16 

% 
% prepare for def 
% get raw engine status 
% 
% shift right by 16 bits 
% 6744 = 1AS8 Hex 
% and with 6744 
% 

% (stat > 16) & 6744 
% define /bits 
% 
% mydict 
% 
% 

Chapter 11 

% is /bits one of the integer keys 
% in mydict? 
% 

% if bits known 
% 

% place integer key on stack 
% load procedure 
% execute procedure 
% (a string is left on the 
% stack containing the 
% error message) 
% 
% if bits known 
% 
% else if bits unknown 
% 

% in this case convert raw engine 
% error code to a hex string and 
% leave the string on the stack 
% 

% raw engine code 
% radix 16 (for cvrs) 
% string length = 128 

(junk string for cvrs conversion) 
% 

% 
cvrs % convert number to string 

% (radix 16) 
% 

} ifelse % else if bits unknown 
% 

eprint % add message on stack to errstr 
eflush % print complete errstr message 

% 
if % if (ntrys = O)or(stat ne laststat) 

% 

ifelse % else if stat ne -1 
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% 
/laststat % 
stat % 
def % define laststat = stat 

% 
abort % place abort flag on stack 

% 
end % end mydict 

% 
% if abort true 
% 

1 % 
setblink % set LED to single blinks 

% 
interrupt % interrupt = stop 

% 
if % if abort true 

% 
def % printererror ends here 
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Procedures for looking at the settings of the thumbwheel switch, the test 
page and job execution control procedures are found in serverdict. Only 
three of the procedures in serverdict are locked (exitserver, server, and 
protect) while the rest are open for study. Much of what will be found are 
the procedures which control the allocation of PostScript file resources. 

The serverdict is undocumented by Adobe except for one command: exit
server. Those who have even casually browsed through this dictionary know 
that in the execution of PostScript, this dictionary is where the action is. 

This chapter focuses on procedures related to the settings of the thumbwheel 
switch which selects different operating modes. 

NOTE: On other printers, DIP switches or front panels are available to 
change operating modes. 

The procedures 0, 1, 2 and 3 in serverdict are executed based on the setting 
of the thumbwheel switch. These procedures are never accessed directly by 
name, but instead are called indirectly from execjob based on the setting of 
the variable saveswitch (see exec job discussion in the Job Execution chap
ter). Adobe uses integer dictionary keys so calls to these procedures can be 
made simply by using the switch reading. 

The four switch settings represent the following modes: 

Setting Mode 25 and 9 Pin Channel 

0 Serial Batch Mode 1200 Baud 

1 Serial Batch Mode User Defined 
Default = 9600 Baud 

2 Diablo Emulation User Defined 
(Special Switch = 0) Default = 9600 Baud 

2 Executive Mode User Defined 
(Special Switch = 1) Default = 9600 Baud 

3 AppleTalk 25 pin = Unused 
9 pin = AppleTalk 

Examination of the four procedures shows that 0, 1, and 3 are identical, so 
only procedures ° and 2 are documented below. 
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These procedures are important because it is here that the user program is 
executed. This ties in with the stopped sequences in execjob, and shows 
how PostScript handles error recovery. Going a little deeper in the Job Ex
ecution and Start Procedure chapters a better understanding of how the basic 
server loop works is gained. 

There are several utility procedures used in the main control procedures. 
The procedures 0, 1, and 3 from the serverdiet, which are related to the 
respective thumbwheel settings are documented. Procedure 2 from server
diet is then covered including its relationship to the special switch. Finally, 
the special switch procedures 0 and 1 are documented. 

The utility procedures exchdef, settimeouts and fontname are documented 
below. 

exchdef Procedure The exchdef procedure is a handy procedure which 
combines the common "exch def' sequence. 

%---------------------------------------------------
% calling format 
% value key exchdef 
% calling format 
% found in: serverdict 

lexchdef 
{ 

exch 
def 
def 

% 
% 

% 

% 
% 
% exchdef ends here 

settimeouts Procedure Note that the settimeouts procedure is used in 
several procedures below. Its purpose is to set the job, manualfeed and wait 
timeouts for the job which is about to be executed. 

%---------------------------------------------------
% calling format 
% job manualfeed wait settimeouts 
% found in: serverdict 

Isettimeouts 
{ 

% 

% 
% 
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//statusdict % statusdict 
begin % begin statusdict 

% 

/waittimeout % take the wait timeout value from 
exchdef % the stack and define it 

% 

/manualfeedtimeout % take the manual feed timeout from 
exchdef % the stack and define it 

% 

setjobtimeout % take job timeout from stack and 
% define it 
% 

end % end statusdict 
def % settimeouts ends here 

fontname Procedure The fontname procedure is used to fetch the name 
of a font from the ROMnames array in $idleTimeDict based on an integer 
index value. 

%-------------------------------------------------------
% calling format 
% index fontname name 
% found in: serverdict 

/fontname 

$idleTimeDict 
begin 

dup 

ROMnames 
length 

ge 

pop 
o 

if 

% 

% 

% 

% 

% begin $idleTimeDict 
% 

% check to be sure that the index 
% is not out of bounds 
% 

% duplicate index for later use 
% 

% 

% get the length of ROMnames 
% 

% index = length of ROMnames 
% 

% if the index is out of bounds 
% replace it with 0 
% 

% if index = length 
% 

% discard bad index 
% replace it with 0 
% 
% if index = length 
% 
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ROMnames % prepare to fetch name 
exch % exchange index and ROMnames 
get % get name from ROMnames array 

% 
end % end $idleTimeDict 
def % fontname ends here 

These thumbwheel switch settings are responsible for executing PostScript 
programs on either of the two serial channels, or using AppleTalk com
munication. 

The 0, I, or 3 procedures are called by execjob (see Chapter 14 on Job Ex
ecution) after the end of one job, but before the beginning of the next job. 

If there is any idle time betweenjobs, the UseldleTime procedure performs 
idle time font caching. When input data is detected on one of the filestreams 
as the beginning of the next job, idle time font caching stops and setreal
device is called to check the print engine status and set up the frame buffer 
for the proper paper size. The idleproc procedure is defined next and then 
the default job, manualfeed, and wait timeouts are established for the up
coming job. Finally at the end of the procedure, the incoming user job is ex
ecuted. 

%-------------------------------------------------------
% calling format 
% serverdict 0 get exec 
% called from exec job 
% found in: serverdict 
o % 
{ % 

clearinterrupt 
disable interrupt 

Iiserverdict 
begin 

Iwatchstreams 

load 

UseldleTime 

setrealdevice 

% clean up old interrupts 
% disable interrupts during 
% critical code sequence 
% serverdict 
% 

% 

% watchstreams is used by 
% UseldleTime to watch for input 
% data which indicates 
% the beginning of a job, 
% and the end of idle time 
% place watchstreams on stack for 
% UseldleTime 
% 

% perform idle time font caching 
% 

% check status of printer and set up 
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//execdict 
begin 

/idleproc 
{ 

/idleproc 
{ 

} 

def 
//serverdict 
begin 
o 
defaulttimeouts 
pop 
exch 
pop 
o 
settimeouts 
end 

def 

end 

protect 

defaulttimeouts 

settimeouts 

enableinterrupt 
stdin 
end 

% for proper paper size 
% 

% execdict 
% 

% 
% prepare idleproc definition 
% for executive mode using 
% batchidleproc 
% 

% (complete discussion and 
% documentation of 
% batchidleproc in chapter on 
% executive mode) 
% 

% batchidleproc begins here 
% 

% 

% 
% 

% 
% 

% 
% serverdict 
% 
% 

% 

% 
% 

% 
% 
% 
% 
% 

% 

% 
% batchidleproc ends here 
% 

% end execdict 
% 

% protect font cache 
% 
% fetch default job, manual feed and 
% wait timeouts from EEPROM 
% 
% use default timeouts to set the 
% job, manualfeed and wait timeouts 
% for this job 
% 

% 
% place input filestream on stack 
% end serverdict 
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cvx 
exec 

disableinterrupt 
def 

% convert filestre·am to executable 
% execute input data on 
% stdin file stream 
% 
% 0 ends here 

Switch setting 2 may be used to select either Diablo mode or PostScript in
teractive mode, depending on the value oflocation 58 in the eescratch array. 
Location 58 is referred to as the "special switch". A value of 0 tells Post
Script to use Diablo mode, while a value of 1 invokes interactive mode. 

We will later see that the dictionary called specialswitch contains two 
entries, 0 and 1. Guess what these two entries are responsible for! Proce
dure 2 described below indirectly calls procedures 0 or 1 in specialswitch 
based on the value it retrieves from location 58 of eescratch. 

%--------------------------------------------------------
% calling format 
% serverdict 2 get exec 
% found in: serverdict 

2 
{ 

58 
eescratch 

dup 

//specialswitch 
exch 
known 

pop 
o 

% 
% 

% 
% fetch the value of the special 
% switch from location 58 
% of eescratch 
% 

% save a copy of the switch setting 
% 
% next a check is made to determine 
% if the switch value is valid 
% 

% specialswitch 
% 
% is the switch value known in the 
% specialswitch dictionary 
% 
% if known in specialswitch 
% 

% do nothing 
% 
% if known in specialswitch 
% 
% else if not known in specialswitch 
% 

% pop bogus value 
% make mode Diablo 
% 
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} ifelse 

//specialswitch 
exch 
get 

exec 

def 

The Thumbwheel Switch and PostScript Operating Modes 

% else if not known in specialswitch 
% 

% next fetch procedure 0 or 1 from 
% the specialswitch dictionary 
% 

% specialswitch 
% 

% get procedure 0 or 1 from 
% specialswitch 
% 

% execute procedure 0 or 1 
% 

% 2 ends here 

These two procedures are called indirectly from procedure 2 in selVerdict. 
The specialswitch procedure 0 invokes the Diablo 630 emulator and proce
dure I invokes the executive procedure. 

Special Switch Procedure 0 Procedure 0 in the specialswitch diction
ary is responsible for setting up and executing a Diablo 630 print job. The 
call to the diablo operator is set up as follows: 

normal font boldfont pitch autoLF diablo 

The diablo parameters come from EEPROM settings as described below. 

The diablo operator is responsible for internally setting printpageflag. This 
determines if the Diablo 630 page description should be printed at the end 
of procedure O. 

Note: Lower case" diablo" refers to the PostScript operator while upper case 
"Diablo" refers to the Diablo 630 printer language. 

Values stored in the EEPROM in the eescratch array which are accessed by 
procedure 0 are defined as follows. 

Location 59, Auto-linefeed - the Diablo auto-linefeed feature is enabled by 
a value of 1, any other value disables it. 

Location 60, Pitch - selects the number of characters per inch or pitch. Com
mon values are 10, 12 or 15, with the default value of 0 selecting 10 charac
ters per inch. 
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Location 61, Bold Font - selects the bold font by using a number which in
dexes into the ROMnames array. If 0 (the default) is used as the index, then 
I is substituted thereby selecting Courier Bold. 

Location 62, Nonnal Font - selects the nonnal font from the ROMnames 
array. The default is 0 or Courier. 

Procedure 0 Outline The procedure starts by initializing printpageflag 
to false. If there is idle time before the diablo job, UseIdleTime is called to 
perfonn idle time font caching and watch for input job data. When the job 
data begins arriving, setrealdevice checks the print engine status and sets 
up the frame buffer for the proper paper size. The default timeouts are es
tablished next after which the EEPROM locations are accessed in prepara
tion for the call to the diablo procedure. The call to diablo is done within a 
stopped context in order to trap any errors during execution of the diablo 
job. After the call to diablo, if the printpageflag is true, a showpage is done. 

%-------------------------------------------------------
% calling format 
% specialswitch 0 get exec 
% found in: specialswitch 

% 

o % 
{ % 

Iprintpageflag 

false 

def 

serverdict 
begin 

Iwatchstreams 

load 
UseIdleTime 

setrealdevice 

defaulttimeouts 

% 

% the only reference to 
% printpageflag 
% is in this procedure. 
% It is initialized to false, 
% and can only be set true in 
% the call to the diablo procedure 
% 

% begin stopped procedure 
% 

% open serverdict 
% 
% 

% prepare for idle time font 
% caching while 
% waiting for Diablo job to arrive 
% 
% 

% make sure print engine is ready, 
% and set up for correct paper size. 
% 
% make the default job, manual feed 
% and wait timeouts the current 
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settimeouts % timeouts for this job 
% 

62 
eescratch 
fontname 

61 
eescratch 

dup 
o 
eq 
{ 

pop 
1 

if 

fontname 

60 
eescratch 

59 
eescratch 

end 

clear interrupt 
diablo 

stopped 

pop 

% get the normal font ROMnames 
% index value from the EEPROM 
% fetch the font name 
% using the index 
% 

% get the bold font ROMnames 
% index value from the EEPROM 
% 

% in this next section of code, 
% if we find the default value of 0 
% in the EEPROM, a value of 1 is 
% substituted so that Courier 
% Bold is selected as the bold font 
% 

% save a copy of the index 
% 

% index = 0 (Courier) 
% if index = 0 
% 
% discard 0 
% put 1 in the place of 0 
% 

% if index = 0 
% 

% fetch the font name using 
% the index 
% 

% get the pitch from the EEPROM 
% a value of 0 (the default) 
% selects 10 pitch 
% 

% get auto-linefeed information 
% 1 = select auto-linefeed, 
% else disable it 
% 

% end serverdict 
% 

% 
% execute Diablo job 
% 
% end stopped procedure 
% 

% executed above procedure 
% 
% dump boolean returned by stopped 
% 
% instead of checking to see if the 
% stopped procedure ran by checking 
% the returned boolean, 
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% printpageflag is used to 
% determine whether the 
% diablo procedure executed properly 
% 

printpageflag % 
{ % if printpageflag = true 

showpage % print Diablo page 
if % if printpageflag true 

% 
def % o ends here 

Procedure 1 Outline "Special switch" procedure 1 is responsible for 
setting up and executing the executive procedure and entering PostScript 
interactive mode. 

Procedure 1 is composed of two major sections. First, the print command 
is redefined in execdict and output is sent to both stdout and altout (if altout 
is available). Secondly, idleproc is defined for use by the executive proce
dure. It turns out that this section of code is identical to the intidleproc pro
cedure. Finally, the executive procedure itself is executed. 

%-------------------------------------------------------% calling format 
% specialswitch 1 get exec 
% found in: specialswitch 

1 
{ 

//execdict 
begin 

/print 
{ 

//serverdict 
begin 

altflag 

% 

% 

% 
% execdict 
% begin execdict 
% 

% this section of code redefines the 
% print procedure such that output 
% is sent to both stdio and 
% altio channels 
% 
% it also turns out that this print 
% code is identical to the 
% altprint procedure 
% 
% altprint begins here 
% 

% 
% 
% serverdict 
% begin serverdict 
% 

% is alternate channel available? 
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altout 

1 
index 

writestring 

altout 
flushfile 

if 

stdout 
exch 

writestring 

stdout 
flushfile 

end 

def 

/idleproc 
{ 

/idleproc 
{ 

) 

def 
/print 
//systemdict 
/print 
get 
def 
//serverdict 
begin 
/watchstreams 
load 
UseldleTime 

The Thumbwheel Switch and PostScript Operating Modes 

% if altflag = true 
% 

% altout is channel to write to 
% 
% fetch output string from 
% stack using index command 
% 

% write string to altout 
% 

% flush any remaining 
% characters from altout buffer 
% 

% if altflag = true 
% 
% stdout is channel to write to 
% put output string in correct 
% stack location 
% write string to stdout 
% 
% flush any remaining 
% characters from stdout buffer 
% 

% end serverdict 
% 
% 
% altprint ends here 
% 

% this section of code defines 
% idleproc for the benefit of 
% the executive procedure 
% it is identical to the 
% intidleproc procedure 
% 

% start intidleproc procedure 
% (documented in executive chapter) 
% 
% 
% 

% 

% 
% 

% 
% systemdict 
% 

% 
% 

% serverdict 
% 

% 

% 

% 
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set real device % 
0 % 

defaulttimeouts % 

pop % 
exch % 
pop % 

0 % 

settimeouts % 
protect % 
end % 

% 
def % 

% end intidleproc procedure 
% 

% 

end % end execdict 
% 

executive % invoke executive procedure 
% 

def % 1 ends here 
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Printer Communications 

This chapter documents how the PostScript printer communicates with the 
outside world through its communication channels. PostScript communica
tion activity is fairly complex with many procedures and variables involved. 
Most of the activity centers around the procedures setstreams and 
setsccstreams in the serverdict. 

In the control loop portion of the start procedure (explained in the start pro
cedure chapter) we find the sole reference to setstreams. It purpose is to 
check the thumbwheel setting prior to the beginning of a new job, and set 
the communication channels to the proper settings. 

None of the printer communications operators or procedures are docu
mented by Adobe except for sccbatch, setsccbatch, sccinteractive, and 
setsccinteractive. Have you ever wondered about the differences between 
these two pairs of operators? 

In this chapter you will see exactly where the documented procedures fit 
into the undocumented world of PostScript printer communications. You 
will learn where stdio and altio channels are assigned and used, how Adobe 
opens a transparent channel for Diablo 630 emulation, how AppleTalk is 
opened and closed, plus other interesting communications issues. 

This topic is presented in several sections. First, the system variables which 
defme communication settings are discussed, followed by two utility pro
cedures: exchdef and dexch. Next, AppleTalk procedures are documented, 
followed by the major communication procedures watchstreams, 
setsccstreams and setstreams. 

Welcome to the world of PostScript communications! 

The variables used by system communication procedures are presented first. 

Jobsource Variable The jobsource variable can take on the values of 
"serial 25" or "serial 9" to identify the source of the incoming job data. The 
9 or 25 refers to the 9 pin or 25 pin hardware connector on the printer where 
the host computer is connected. 
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%-------------------------------------------------------
% jobsource is found in statusdict 
% not executable; length = 9 
/jobsource % referenced in setstreams, 

% stopPred, watchstreams 
(serial 25) 
def 

% 

% jobsource ends here 

stdname Variable The stdname variable indicates the source of the 
standard input/output filestreams and can be either "serial 25" , "serial 9" or 
"AppleTalk" . 

%-------------------------------------------------------
% stdname is found in serverdict 
% not executable; length = 9 
/stdname % referenced in setsccstreams 

% appletalkopen, stopPred, 

(serial 25) 
def 

% watchstreams 
% 
% stdname ends here 

altname Variable The altname variable indicates the source of the alter
nate input/output filestreams and can be either "serial 25" or "serial 9" or 
"AppleTalk" . 

%-------------------------------------------------------% altname is found in serverdict 
% not executable; length = 8 
/altname % referenced in setsccstreams, 

% stopPred, watchstreams 
(serial 9) 
def 

% 
% altname ends here 

appletalktype Variable The appletalktype variable is used in estab
lishing communications with a Macintosh computer and is always "Laser
Writer". 

%-------------------------------------------------------
% appletalktype is found in statusdict 
% not executable; length = 11 
/appletalktype % referenced in appletalkopen 
(LaserWriter) 
def 

% 

% appletalktype ends here 
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baud25 and baud9 Variables The baud25 and baud9 variables hold 
the current values of the serial 25 and serial 9 baud rates. 

%-------------------------------------------------------
% baud25 is found in serverdict 
% type = integertype 
/baud25 9600 def % referenced in setsccstreams 

%-------------------------------------------------------
% baud9 is found in serverdict 
% type = integertype 
/baud9 9600 def % referenced in setsccstreams 

parity25 and parity9 Variables The parity25 and parity9 variables 
hold the parity infonnation for the serial 25 and serial 9 communication 
channels as described in the setsccbatch and.setsccinteractive documenta
tion from Adobe. 

% 
% parity25 is found in serverdict 
% type = integertype 
/parity25 3 def % referenced in setsccstreams 

% 

% parity9 is found in serverdict 
% type = integertype 
Iparity9 0 def % referenced in setsccstreams 

commhash Variable The commhash variable holds a combination of 
switch and communication parameters as defined by hashcommparams. 
The hashcommparams procedure is documented in the chapter on job ex
ecution. 

%--------------------------------------------------------
% commhash is found in serverdict 
% type = integertype 
Icommhash -1022600191 
def 

% referenced in setsccstreams, 
% appletalkopen, execjob 
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saveswitch Variable The saveswitch variable holds the last recorded 
value of the thumbwheel switch setting. 

%-------------------------------------------------------
% saveswitch is found in serverdict 
% type = integertype 
/saveswitch 1 def % referenced in setstreams, 

% setsccstreams, start 
% exec job, checkquit 

altflag Boolean The altflag boolean indicates whether the alternate com
munication channel is available for use. 

%-------------------------------------------------------
% altflag is found in serverdict 
% type = booleantype 
/altflag true def % referenced in setsccstreams, 

% altprint, stopPred, watchstreams, 
% appletalkopen, 
% 1 (in specialswitch) 

sccok Boolean The sccok boolean deteImines if any changes to the com
munications settings have been made since the last call to setsccstreams. 

%-------------------------------------------------------
% sccok is found in serverdict 
% type = booleantype 
/sccok true def % referenced in setsccstreams 

sendctrld Boolean The sendctrld boolean decides if a control-d should 
be sent back over the reverse channel by PostScript. It is setto false in Apple
Talk mode; true in RS 232 and RS 422 serial modes. 

%-------------------------------------------------------
% sendctrld is found in serverdict 
% type = booleantype 
/sendctrld true def % referenced in setsccstreams, 

% appletalkopen, execjob 
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transparent Boolean The transparent boolean decides whether to open 
the serial channel in transparent mode where the normal control codes (con
trol-c and control-d) are not interpreted and the 8th bit is used as data. 

% ----------------------------------------------------------
% transparent is found in serverdict 
% type = booleantype 
/transparent false def % referenced in setsccstreams 

debugmode Integer The debugmode integer is used to decide whether 
to enable or disable the serial 25 channel. It is normally defmed to be 0 
which enables the serial 25 channel. 

%-------------------------------------------------------
% debugmode is found in statusdict 
% type = integertype 
/debugmode 0 def % referenced in setsccstreams 

switchclose Array The switchclose array is an array of four procedures 
which correspond to communication channel shutdown procedures for each 
of the four respective thumbwheel switch settings. The corresponding 
switchopen array which opens the channels is imbedded in the setstreams 
procedure which is documented later in this chapter. 

% 

% found in: serverdict 
% referenced in set streams 
/switchclose % 
[ % array begin 

% thumbwheel setting 0 
9 % 

closescc % shutdown the serial 9 filestreams 
25 % 
closescc % shutdown the serial 25 filestreams 

% 

% thumbwheel setting 1 
9 % 

closescc % shutdown the serial 9 filestreams 
25 % 

closescc % shutdown the serial 25 filestreams 
% 
% thumbwheel setting 2 

9 % 

closescc % shutdown the serial 9 filestreams 
25 % 
closescc % shutdown the serial 25 filestreams 
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appletalkclose 

def 

% 

% thumbwheel setting 3 
% shutdown AppleTalk 
% 
% switchclose ends here 

Chapter 13 

General purpose utility procedures dexch and exchdef are presented next. 

dexch Procedure The dexch or double exchange procedure takes two 
dictionary keys and exchange the values between them. It may be helpful 
to draw a snapshot of the stack through each step of the procedure to see 
more clearly how the exchange is done. 

% 

% calling format 
% key! key2 dexch 
% referenced in stopPred, 
% found in: serverdict 
/dexch % 
{ % 

dup % 

load % 

exch % 
% 

2 % 
index % 

% 
load % 

% 

store % 
store % 

% 
def % 

watchstreams 

dup key2 
get value2 
put key2 back on top of stack 

fetch a copy of key! 
using index command 

get value! 

key2 value! store 
key! value2 store 

dexch ends here 
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exchdef Procedure The exchdef procedure is a handy procedure which 
combines the common "exch def' sequence. 

%---------------------------------------------------
% calling format 
% value key exchdef 
% referenced in setsccstreams, settimeouts 
% found in: serverdict 
lexchdef 
{ 

exch 
def 

def 

% 

% 

% exchange key and value 
% key value def 
% 

% exchdef ends here 

AppleTalk mode uses its own set of procedures for setting up the input and 
output filestreams and establishing communications. It is a bit more in
volved since AppleTalk is a network, and not just a simple serial channel. 

appletalkopen Procedure The appletalkopen procedure has several 
distinct parts. First the serial 9 and serial 25 channels are shut down with 
c10sescc commands. A long piece of code builds the string "PS 800:Laser
Writer" according to the AppleTalk Name Binding Protocol. It identifies 
the type of printer to the AppleTalk network. (Studying this code shows a 
technique for joining strings.) 

Adobe briefly discusses the AppleTalk Name Binding Protocol in its Post
Script printer supplements and also references two Apple documents: In
side LaserWriter and Inside AppleTalk. Refer to these documents for 
additional information on AppleTalk. 

The value from the undocumented location 63 of the eescratch array is used 
to uniquely identify the printer to the network, and if location 63 is not a 
unique identifier the software creates one. After this, all the important sys
tem control variables are defined such as stdin, stdout, sendctrld, altflag. 
stdname, and commhash. 

The definition of sendctrld indicates that control-d's are not sent over the 
AppleTalk network. The altflag definition indicates that the serial 25 chan
nel is never used while AppleTalk is active. 
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%-------------------------------------------------------------
% calling format 
% appletalkopen 
% referenced in setstreams, 
% found in: serverdict 

switchopen 

/appletalkopen 
{ 

//statusdict 
begin 

9 
closescc 

25 
closescc 

(this string will 

printername 

length 
dup 

% 

% 

% statusdict 
% begin statusdict 
% 

% shut down the 
% serial 9 channel 
% 

% shut down the 
% serial 25 channel 
% 

% this next section of code 
% builds a string used by 
% setappletalkname 
% 
% this string is designed to conform 
% to the AppleTalk Name Binding 
% protocol 
% 

% the first part of the string is 
% called the object and is the 
% printer's individual name 
% 

% the second part is called the type 
% and is always "LaserWriter" 
% 

% string length 128 
eventually contain "PS 800:LaserWriter") 

% 

% 
% place the printer name in 
% above string 
% get the length of the printer name 
% save a copy of length on stack 
% to use as index for putinterval 
% 
% string length = 128 

(this string will eventually contain "PS 800:LaserWriter") 
% 

exch 

(: ) 

% 

% place index in proper place 
% on stack 
% 
% string length 1 

% 
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put interval % 
% 

1 % 
add % 
dup % 

% 

% 

Printer Communications 

place ":" after printer name 

add 1 to the printer name length 
for the new index value 
save new index value on stack 

string length = 128 
(this string will eventually contain BPS 800:LaserWriter") 

% 

% 

exch % 

% 
% 

appletalktype % 

% 

% 

put interval % 

% 

% 

appleta1ktype % 
length % 

% 

add % 

% 
% 

place index in proper place 
on stack 

place (LaserWriter) string 
on stack 

place "LaserWriter" on end of 
the string 

get the length of 
the "LaserWriter" string 

add to previous length 

string length = 128 
(this string will eventually contain BPS 800:LaserWriter") 

% 

exch 

o 
exch 

getinterval 

setappletalkname 

63 

% 
% place interval end in proper place 
% 

% 

% place interval begin in 
% proper place 
% 
% extract the BPS 800:LaserWriter" 
% string 
% 
% send string to the Macintosh 
% 

% the next section of code uses 
% location 63 of the eescratch 
% array to uniquely identify this 
% printer on an AppleTalk 
% network 
% 
% if the integer returned by 
% initappletalk is different, 
% then location 63 is changed 
% to the new value 
% 

% 
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eescratch 

initappletalk 

dup 

63 
eescratch 
ne 

63 
exch 
seteescratch 

pop 

ifelse 

//$error 
/initializing 
get 
not 

openappletalk 

/stdout 
exch 
store 

/stdin 
exch 
store 

stdin 
stdout 
setstdio 

if 

% fetch location 63 
% 

Chapter 13 

% send value to the Macintosh 
% 
% save a copy of the returned value 
% 

% 

% fetch location 63 again 
% returned-value ne location-63 
% 
% if values different 
% 
% 
% set location 63 to returned value 
% 
% if values different 
% 

% else if values same 
% 
% discard returned value 
% 

% else if values same 
% 
% the next piece of code defines 
% the variables stdin and stdout 
% 
% $error 
% 
% fetch initializing boolean 
% not initializing 
% 
% if not initializing 
% 

% openappletalk returns input and 
% output filestreams 
% 
% define the stdout variable 
% as the output filestream 
% 
% 
% define the stdin variable 
% as the input filestream 
% 
% 

% use setstdio operator to define 
% the standard input and output 
% filestreams 
% 
% if not initializing 
% 
% the final section of the procedure 
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/sendctrld 
false 
store 

/altflag 
false 
store 

/stdname 

(AppleTalk) 

store 

/commhash 
hashcommparams 
store 

end 

def 

Printer Communications 

% defines several system variables 
% 

% control-d is not be sent in 
% AppleTalk mode 
% 
% 

% the serial 25 channel is not 
% used as an alternate channel in 
% AppleTalk mode 
% 

% define stdname as "AppleTalk" 
% 
% string length = 9 

% 

% 

% 
% replace the old comm and switch 
% settings with the current settings 
% 

% 
% end statusdict 
% 
% appletalkopen ends here 

appletalkclose Procedure The appletalk.close procedure shows that the 
value of -1 detaches a printer from the AppleTalk network. 

%-------------------------------------------------------% calling format 
% appletalkclose 
% referenced in switchclose 
% found in: serverdict 
/appletalkclose % 
{ % 

-1 % 
initappletalk % a -1 detaches the printer 

% the appletalk network 
% 

pop % discard the result 
% 

def % appletalkclose ends here 

from 

This procedure is used during the printer idle time to watch for input on one 
or both (if the altfJ.ag is true) of the serial input fIlestreams. A boolean left 
on the stack by watchstreams is used to signal the calling procedure if any 
input activity was detected. 
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Remember, the watchstreams procedure is the identical to the stopPred pro
cedure in $idleTimeDict. A detailed discussion of how stopPred is used by 
the UseIdleTime procedure is in Chapter 8 on Idle Time Font Scan Conver
sion. 

%------------------------------------------------------------
% calling format 
% watchstreams boolean 
% referenced in 0,1 (in specialswitch), 
% 0,1,3 (in serverdict), intidleproc 
% found in: serverdict 
Iwatchstreams % 

% 

Iiserverdict % serverdict 
begin % begin serverdict 

% 

altflag % true if alternate channel 
% available 

altin 
bytesavailable 
0 
ne 

/stdin 
laltin 
dexch 

Istdout 
laltout 
dexch 

/stdname 
/altname 
dexch 

if 
if 

% 
% if alternate channel available 
% 
% in the next piece of code, if 
% input is sensed on the alternate 
% channel, then the alternate and 
% standard channel definitions are 
% switched such that the alternate 
% channel becomes the standard 
% channel 
% 
% check to see if the alternate 
% input filestream has any bytes 
% available for reading yet 
% 
% if bytes available 
% 

% switch the alternate and standard 
% input filestream definitions 
% 
% 
% switch the alternate and standard 
% output filestream definitions 
% 

% 

% switch the alternate and standard 
% name definitions 
% 

% 
% if bytes available 
% if alternate channel available 
% 
% in the next piece of code, 
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stdin 
bytesavailable 
a 
ne 

dup 

stdin 
stdout 
setstdio 

//statusdict 
begin 

/jobstate 

(busy) 

def 

/jobsource 
stdname 

def 

end 

1 
setblink 

if 

end 

enableinterrupt 
disable interrupt 

def 

Printer Communications 

% standard input is checked for any 
% signs of activity 
% 

% check to see if the standard input 
% filestream has any bytes available 
% for reading yet 
% 

% 
% save a copy of the resulting 
% boolean to pass back to the 
% calling procedure 
% 
% if bytes available 
% 
% 

% define the stdin, stdout 
% filestreams as standard input 
% and output 
% 

% statusdict 
% begin statusdict 
% 

% change the jobsource to "busy" 
% 
% string length = 4 

% 

% 
% 
% define the jobsource as 
% "serial 25" or "serial 9" 
% depending on where the source 
% of the input 
% 

% end statusdict 
% 
% tell the front panel light to 
% single-blink 
% 
% if bytes available 
% 

% end serverdict 
% 
% enable interrupts momentarily 
% disable interrupts 
% 
% watch streams ends here 
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The setsccstreams procedure is the most involved of all the communication 
procedures. It is responsible for setting up all the ftle streams and system 
control variables for the one or two (if the alternate channel is available) 
serial channels. 

Its first task is to defme the baud rate and parity for each channel and check 
. for a situation where baud25 and baud9 have both been defined as O. Ifboth 
channels are set to 0 baud, the printer would be deaf and dumb with no com
munications possible. 

Next, the system variables altflag, sendctrld, transparent, and commhash 
are defined. The definition of altflag shows that both serial channels are 
available unless the user defines the baud rate of one channel to be O. In nor
mal serial mode (not AppleTalk) the sendctrld boolean is true so that con
trol-d characters can be echoed over the reverse channel. 

The transparent boolean is true only if switches are set to invoke the Diablo 
630 emulator. In transparent mode, control codes are not interpreted and 
high ascii values (values greater than 127) may be transmitted to the Diablo 
emulator. 

A complex boolean calculation is performed next to define the sccok 
boolean. It detects any switch changes, communications parameter chan
ges, or changes in the status of any of the active ftlestreams. 

The sccok variable is then used to create the serial 25 and serial 9 ftlestreams. 
If sccok is true, meaning that no changes have been detected, then the cur
rent filestreams are fetched using the sccftles operator. If changes are 
detected, then new ftlestreams are created using the openscc operator. 

Finally, the system variables for stdname, stdout, stdin, altname, altout, and 
altin are created and stdin/stdout are defined as the standard input/output 
ftlestreams. 

%-------------------------------------------------
% calling format 
% baud9 parity9 baud25 parity25 setsccstreams 
% referenced in setstreams and 
% switchopen 
% found in: serverdict 
/setsccstreams 

//serverdict 
begin 

% 

% 
% serverdict 
% begin serverdict 
% 

/parity25 % get parity25 value from the 
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exchdef 

/baud25 
exchdef 

//statusdict 
Idebugmode 

get 

o 
ne 

Ibaud25 

o 
def 

if 

/parity9 
exchdef 

/baud9 
exchdef 

baud9 
baud25 
or 
o 
eq 

/baud9 
1200 
def 

Printer Communications 

% stack and define it 
% 

% get baud25 value from the 
% stack and define it 
% 

% debugmode is normally 0, but if 
% it is nonzero, the serial 25 
% channel is turned off by setting 
% its baud rate to 0 
% 
% statusdict 
% this is the only reference 
% to debugmode 
% fetch value of debugmode 
% 

% 

% debugmode ne O? 
% if debugmode nonzero 
% 

% define the serial 25 channel 
% baud rate 
% to be 0 (turn off the serial 25 
% channel) 
% 
% if debugmode nonzero 
% 

% get parity9 value from the 
% stack and define it 
% 
% get the baud9 value from the 
% stack and define it 
% 

% this next piece of code checks to 
% make sure that at least one of the 
% serial channels is active 
% 
% if both of the channels are set to 
% a baud rate of 0 then the 
% channels are reset to 1200 baud 
% 

% get baud9 
% get baud25 
% bitwise or 
% 

% baud9 or baud25 = 0 
% 

% if both baud rates = 0 
% 
% reset baud9 to 1200 baud 
% 

% 
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Ibaud25 
1200 
def 

if 

laltflag 

baud9 
o 
ne 

baud25 
o 
ne 

and 

def 

Isendctrld 
true 
def 

Itransparent 
saveswitch 
2 
eq 

58 
eescratch 

% 

% reset baud25 to 1200 baud 
% 

% 

% 
% if both baud rates = 0 
% 

% the altflag is used later 
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% to determine if an alternate 
% channel is available 
% 

% the alternate channel is not 
% available if one of the baud 
% rates is set to 0 
% 

% prepare to define altflag 
% 
% 

% 

% baud9 ne 0 
% 
% 

% 

% baud25 ne 0 
% 
% (baud9 ne 0) and (baud25 ne 0) 
% 

% define altflag 
% 
% sendctrld is used in execjob to 
% decide if a control-d is to be 
% sent back to the host over the 
% reverse channel 
% 
% the transparent boolean is used 
% with the openscc operator to 
% place the communications channels 
% in transparent mode such that the 
% high order bit is not interpreted 
% by PostScript 
% 
% transparent is only true for the 
% Diablo mode of operation 
% 
% prepare to define transparent 
% 
% 
% saveswitch 
% 

% 

2 

% get specialswitch value 
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o 
eq 

and 

def 

commhash 

hashcommparams 

dup 
/commhash 

exchdef 

eq 

baud9 
o 
ne 

9 
sccfiles 

status 
exch 
status 

and 

Printer Communications 

% 

% specialswitch = 0 
% 

% (saveswitch = 2) and 
% (specialswitch 0) 
% 

% Diablo mode is only active if the 
% thumbwheel switch 2 and 
% specialswitch = 0 
% 

% define transparent 
% 
% this next piece of code computes a 
% boolean which is assigned 
% to sccok 
% 
% sccok is true if 
% no switches, comm parameters, 
% or file status' have been 
% changed 
% 

% clever use of the "and" function 
% requires close study of the 
% following code 
% 
% prepare to compare the previous 
% commhash settings with the 
% current settings 
% provided by hashcommparams 
% 
% save a copy of the current 
% settings and reassign them 
% to commhash 
% 

% 
% previous settings = 
% current settings ? 
% 
% fetch baud rate of serial 9 
% 
% baud9 ne O? (serial 9 active?) 
% if serial 9 active 
% 
% fetch the input and output 
% filestreams from serial 9 
% 
% get output filestream status 
% 
% get input filestream status 
% 
% (output status) and (input status) 
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and 

}if 

baud25 
o 
ne 

25 
sccfiles 

status 
exch 
status 

and 

and 

}if 

/sccok 
exchdef 

25 

baud25 
o 

% 

% (comm settings) and 
% (filestream status) 

Chapter 13 

% leave boolean result on stack 
% 
% if serial 9 active 
% 
% fetch baud rate of serial 25 
% 

% baud25 ne 0 ? (serial 25 active?) 
% if serial 25 active 
% 
% fetch input and output filestreams 
% from serial 25 
% 

% get output filestream status 
% 

% get input filestream status 
% 

% (output status) and (input status) 
% 
% (boolean from above) and 
% (filestream status) 
% 
% the "boolean from above" is 
% either the boolean left on the 
% stack from the serial 25 active 
% procedure, or the comm settings 
% boolean if serial 25 was inactive 
% 
% leave boolean result on stack 
% for sccok 
% 

% if serial 25 active 
% 
% it's finally time to 
% define sccok 
% 
% sccok is only referenced 
% in setsccstreams 
% 
% the following section of code 
% contains two similar "if" 
% procedures which open, close 
% or maintain files in their 
% current status 
% 
% prepare to operate on serial 25 
% 

% fetch baud rate of serial 25 
% 
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ne 

sccok 

sccfiles 

baud25 
parity25 
transparent 

openscc 

} ifelse 

(serial 25) 

closescc 

} ifelse 

9 

Printer Communications 

% baud25 ne O? (serial 25 active?) 
% 
% if serial 25 active 
% 
% sccok = true if no changes in comm 
% parameters or filestreams 
% 

% if sccok = true 
% 
% 25 sccfiles returns 
% input-file stream output-filestream 
% where output-filestream is on 
% top of the stack 
% 

% if sccok = true 
% 

% else if sccok 
% 

% fetch baud25 
% fetch parity25 

false 

% fetch transparent boolean 
% (remember transparent is only 
% true for Diablo mode) 
% 
% 25 baud parity boolean openscc 
% returns 
% input-file stream output-filestream 
% where output-file stream is on 
% top of the stack 
% 
% else if sccok = false 
% 
% the following string is 
% assigned to altname or stdname 
% later 
% 

% string length 9 

% 
% if serial 25 active 
% 

% else if serial 25 inactive 
% 
% 25 closescc 
% shuts down serial 25 input and 
% output filestreams 
% 
% else if serial 25 inactive 
% 
% 
% prepare to operate on serial 9 
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baud9 
o 
ne 

sccok 

sccfiles 

baud9 
parity9 
transparent 

openscc 

} ifelse 

(serial 9) 

closescc 

} ifelse 

Chapter 13 

% 

% fetch baud rate of serial 9 
% 

% baud25 ne O? (serial 25 active?) 
% 

% if serial 9 active 
% 

% sccok = true if no changes in comm 
% parameters or filestreams 
% 
% if sccok = true 
% 
% 9 sccfiles returns 
% input-filestream output-file stream 
% where output-filestream is on 
% top of the stack 
% 

% if sccok = true 
% 

% else if sccok false 
% 

% fetch baud9 
% fetch parity9 
% fetch transparent boolean 
% (remember transparent is only 
% true for Diablo mode) 
% 
% 9 baud parity boolean openscc 
% return 
% input-filestream output-file stream 
% where output-filestream is on 
% top of the stack 
% 
% else if sccok = false 
% 
% the following string is 
% assigned to altname or stdname 
% later 
% 

% string length 8 

% 

% if serial 9 active 
% 
% else if serial 9 inactive 
% 
% 9 closescc 
% shuts down serial 9 input and 
% output filestreams 
% 
% else if serial 9 inactive 
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/stdname 
exchdef 

/stdout 
exchdef 

/stdin 
exchdef 

altflag 

/altname 
exchdef 

/altout 
exchdef 

/altin 
exchdef 

if 

stdin 
stdout 

setstdio 

end 

def 

Printer Communications 

% 

% at this point, the names and 
% filestreams are on the stack 
% prepared for the following 
% assignments 
% 

% assign stdname to either 
% "serial 9" or "serial 25" 
% 

% assign stdout to the 
% output-file stream on top of stack 
% 

% assign stdin to the 
% input-file stream on top of stack 
% 

% altflag is true only if both 
% channels are available 
% 

% if both channels available 
% 

% assign altname to 
% "serial 9" 
% 

% assign altout to the 
% output-filestream on top of stack 
% 

% assign altin to the 
% input-file stream on top of stack 
% 

% if both channels available 
% 

% fetch stdin file stream 
% fetch stdout file stream 
% 

% setstdio defines which set of 
% filestreams will be treated as the 
% standard input and standard output 
% 

% input-file output-file setstdio 
% 

% end serverdict 
% 

% setsccstreams ends here 
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setstreams is the controlling procedure for setting up and shutting down 
PostScript host communications. It is only referenced once in the control 
loop portion of the start procedure. The start procedure is discussed in a later 
chapter. 

The function of setstreams is to shut down the current communication chan
nels if a thumbwheel switch change has been detected. It does this by fetch
ing the appropriate procedure from the switchclose array and executing it. 
Next, the proper channels are opened by executing a selected procedure 
from the imbedded switchopen array. 

Study the switchopen array in setstreams and see the distinction between 
sccbatch and sccinteractive. It turns out that sccbatch is used for switch set
ting 1, which is for PostScript batch mode processing. sccinteractive is used 
for switch setting 2, which is used for PostScript interactive mode (or Diablo 
mode) processing. 

% ----------------------------------------------------------
% calling format 
% set streams 
% referenced only in start 
% found in: serverdict 
/setstreams 

//statusdict 
/jobsource 
null 
put 

saveswitch 
switchsetting 
ne 

% 

% 
% statusdict 
% the jobsource is defined as null 
% at this point, until data is 
% later sensed on one of the 
% communication channels by the 
% watchstreams procedure 
% 

% jobsource is then assigned 
% the string "serial 25" or 
% "serial 9" 
% 

% in this first section of code, 
% determine if the thumbwheel 
% switch has been changed 
% 

% if changed, close channels from 
% previous setting 
% 
% fetch previous setting of switch 
% fetch current setting of switch 
% 

% if current ne previous setting 
% 

% close the previously open channels 
% by fetching the proper procedure 
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switchclose 
saveswitch 

get 
exec 

}if 

Isaveswitch 
switchsetting 
def 

1200 
o 
1200 
o 
setsccstreams 

9 
sccbatch 
25 
sccbatch 
setsccstreams 

Printer Communications 

% from the switchclose array and 
% executing it 
% 

% put switchclose array on stack 
% put index into switchclose 
% on stack 
% fetch procedure from switchclose 
% execute procedure to close 
% channels 
% 

% if current ne previous setting 
% 

% redefine saveswitch to be 
% the current switch setting 
% 

% the following array is equivalent 
% to the switchopen array in 
% serverdict 
% 

% this array also contains the only 
% references to setsccstreams 
% 

% switchopen begins here 
% 

% array begin 
% 

% the first procedure corresponds 
% to switch setting 0 where both 
% channels are set to 1200 baud 
% 

% 

% serial 9 baud rate 
% serial 9 options 
% serial 25 baud rate 
% serial 9 options 
% set up both channels 
% 
% the second procedure corresponds 
% to switch setting 1 where the 
% channels are programmed to the 
% settings defined by sccbatch 
% 

% fetch the serial 9 baud rate 
% and options 
% fetch the serial 25 baud rate 
% and options 
% set up both channels 
% 

% the third procedure corresponds to 
% switch setting 2 where the 
% channels are programmed to the 
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% settings defined by sccinteractive 
% 

9 % fetch the serial 9 baud rate 
sccinteractive % and options 
25 % fetch the serial 25 baud rate 
sccinteractive % and options 
setsccstreams % set up both options 

% 
% the fourth procedure corresponds 
% to switch setting 3 where the 
% serial 9 channel is programmed 
% for AppleTalk 
% 
% 

appletalkopen % set up AppleTalk 
% 
% array end 
% 

% switchopen ends here 
% 

saveswitch % index for the above array 
get % fetch the proper procedure 
exec % execute the procedure to open the 

% proper communication channels 
% 

} def % set streams ends here 
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All the procedures and variables involved in preparing for user job execu
tion in the server loop, and cleaning up afterwards are covered in this chap
ter. The server loop is discussed in detail in Chapter 15 on the start 
procedure. All of the action takes place in the procedure called execjob, and 
in this procedure we find some of the following interesting items: 

• Several different uses of the stopped operator. 

• PostScript error recovery and call to handleerror. 

• The source of the dreaded error message: 
%%[Flushing: rest of job (toend-of-file) willbeignored]%% 

• How PostScript prepares for job execution. 

• How PostScript cleans up after job execution. 

Before the execjob procedure is "documented, all of the procedures, vari
ables, and operators it references are discussed briefly. 

Welcome to the world of execjob! 

The execjob procedure directly references only two simple procedures: 
cleardictstack and hashcommparams. 

The c1eardictstack Procedure This procedure clears all but the bottom 
two dictionaries off of the dictionary stack. The systemdict and userdict are 
left since they cannot be cleared. The cleardictstack procedure is referenced 
as an embedded block of code, plus it is called by name. 

%----~---------------------------------------------
% calling format 
% cleardictstack 
% referenced in start, execjob 
% found in: userdict 
Icleardictstack % 
{ % 

countdictstack % get total number of diets 
% 

2 % sub 2 to account for userdict 
sub % and systemdict 

% 

end 

% start repeat loop 
% 
% close dictionary 
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} repeat 
def 

% 
% end repeat loop 
% cleardictstack ends here 
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The hashcommparams Procedure This procedure combines the all 
the communication settings and switch settings into one number which is 
assigned to the variable called commhash. The execjob procedure uses the 
commhash number to determine if any of the settings have been changed 
since the last time commhash was computed. 

%-------------------------------------------------------
% calling format 
% hashcommparams 
% referenced in appletalkopen, 
% setsccstreams, execjob 
% found in: serverdict 
/hashcommparams % 
{ % 

switchsetting % fetch the thumbwheel setting 
% 

9 
sccbatch 

25 
sccbatch 

9 
sccinteractive 

25 
sccinteractive 

58 
eescratch 

9 

3 
bit shift 
add 

repeat 
def 

% fetch the baud and parity settings 
% from the 9 pin channel 
% 
% fetch the baud and parity settings 
% from the 25 pin channel 
% 
% fetch the baud and parity settings 
% from the 9 pin channel (special 
% switch setting) 
% 
% fetch the baud and parity settings 
% from the 25 pin channel (special 
% switch setting) 
% 

% fetch the value of the special 
% switch 
% 

% 9 times through the loop adds 
% the above 10 items together 
% 

% start repeat loop 
% 

% shift each value by 3 bits 
% and then add to the 
% previous result 
% 
% end repeat loop 
% hashcommparams ends here 
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The variables used by execjob are explained below. 

commhash Integer The commhash variable is the last known value 
computed by hashcommparams. 

%----------------~-----------------------------------
% commhash is found in serverdict 
% type = integertype 
/commhash -1022600191 def 

saveswitch Integer The saveswitch variable is the last known value of 
the thumbwheel switch. 

%-----------------------------------------------------
% saveswitch is found in serverdict 
% type = integertype 
/saveswitch 1 def 

quitflag Boolean The quitflagvariable is the terminating boolean for the 
executive procedure and is set to false by exec job in case executive is in
voked. 

%-----------------------------------------------------
% quitflag is found in execdict 
% type = booleantype 
/quitflag false def 

jobsource String The jobsource string indicates whether the incoming 
job source is the 25 pin channel (" serial 25") or the 9 pin channel ("serial 
9"). 

%-----------------------------------------------------
% jobsource is found in statusdict 
% not executable; length = 9 
/jobsource % 
(serial 25) % 
def % job source ends here 
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jobstate String The jobstate string can take on values such as "busy", 
"idle", "printing test page", "printing", plus a variety of engine error mes
sages. 

%-----------------------------------------------------
% jobstate is found in statusdict 
% not executable; length = 4 
/jobstate % 
(busy) % 

def % jobstate ends here 

doclose Boolean If the do close boolean is true, execjob closes the stdin 
and stdout me streams as part of its clean-up procedure. 

%-----------------------------------------------------
% doclose is found in $error 
% type = booleantype 
/doclose true def 

It is finally time to discuss execjob. As this procedure is studied, it is im
portant to realize that this is a crucial control procedure which cannot under 
any circumstances fail. A study of the start procedure in another chapter 
shows the overall importance of execjob and where it fits into the server 
loop. In short, if exec job fails, the PostScript interpreter will crash. Because 
of this, execjob makes extensive use of the stopped operator to trap every 
possible type of error which could happen during its execution. 

The stopped operator is first used to trap user program errors. After that, the 
error handling section of execjob is executed using stopped in case it should 
fail. That means there is error recovery for the error recovery code! 
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In order to make the exec job procedure more understandable, its outline is 
presented as follows: 

• Several control variables are initialized. 

• The thumbwheel switch is read and the appropriate procedure 0, 1, 2 or 
3 (from serverdict) is executed. These procedures are documented in 
detail in the chapter on the thumbwheel switch and are responsible for 
actually executing the user's job. 

• Error conditions are dealt with. 

• General clean-up is perfonned such as closing filestreams, setting 
timeouts, initializing the graphics state, clearing stacks, and erasing the 
page memory. 

% 
% calling format 
% execjob 
% referenced in start 
% found in: serverdict 
/execjob 
{ 

//statusdict 
begin 

/jobstate 

(idle) 

def 

/jobname 
null 
def 

end 

0 
setblink 

//$error 
/doclose 
true 
put 

//execdict 
/quitflag 
false 
put 

% 
% 
% 
% 

% 

% 

% 

% 
% 

% 
% 

% 
% 
% 
% 
% 
% 

% 
% 

% 

% 
% 
% 

% 
% 

% 
% 
% 

statusdict 
open statusdict 

string length 4 

jobstate "idle" 

jobname = null 

end statusdict 

turn off 
blinking light 

$error 
doc lose is used to decide to 
close stdin and stdout at the 
end of exec job 

execd:j.ct 
initialize quitflag in case 
executive is invoked as the 
user job 
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Iiserverdict 

Iiserverdict 
Isaveswitch 
get 

get 

stopped 

disable interrupt 
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% 
% the next step is to fetch the 
% procedures which executes the 
% user's program 
% 
% the procedures are the 0,1,2,3 
% which are found in the serverdict 
% and correspond to the settings on 
% the thumbwheel switch 
% 
% serverdict 
% prepare for get 
% 

% serverdict 
% fetch the current setting of the 
% thumbwheel switch (a value of 
% 0,1,2,3 will be returned) 
% 
% use the above numeric value from 
% the previous get to fetch the 
% procedures 0 or 1 or 2 or 3 from 
% serverdict 
% 
% execute the thumbwheel procedure 
% which in turn executes the user 
% program 
% 

% the stopped operator places 
% true on the stack if an error 
% occurred 
% 
% false is placed on the stack 
% if the job runs to completion 
% 
% no interrupts should occur during 
% the next section of code 
% 
% the next section of code contains 
% the error handling control code 
% 
% the following procedure is 
% executed using a stopped operator 
% rather than with an if operator 
% as would normally be the case 
% after a stopped. 
% 
% the boolean on the stack here is 
% actually used later within this 
% procedure to handle the error 
% if one occurred 
% 
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defaulttimeouts 
//serverdict 
begin 
settimeouts 
end 

Job Execution and exec job 

% 

% begin stopped procedure 
% 
% serverdict 
% 
% set the timeouts to default values 
% end serverdict 
% 

clear interrupt % 

clear 

% 

% this next procedure uses the 
% error boolean from the stopped 
% operator above 
% 
% remember the boolean is true if 
% an error occurred 
% 

% if user error 
% 
% when an error occurs, clear the 
% dictionary and operand stacks 
% 

% clear the operand stack 
% 
% next, clear the dictionary stack 
% 

% cleardictstack code begins here 
% 
% 

countdictstack % get total number of dicts 

2 
sub 

end 

repeat 

exec 

//$error 
begin 

//serverdict 
begin 

% 

% sub 2 to account for userdict 
% and systemdict 
% 

% start repeat loop 
% 

% close dictionary 
% 
% end repeat loop 
% 
% 
% cleardictstack code ends here 
% 
% execute cleardictstack code 
% 
% $error 
% open $error 
% 
% serverdict 
% open serverdict 
% 
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newerror 

//errordict 
/handleerror 
get 

exec 

}if 

hashcommparams 
commhash 
eq 

stdin 
status 

and 

doc lose 

and 

errorname 
/timeout 
eq 

stdin 
bytesavailable 
o 
eq 

and 

not 

and 

Chapter 14 

% has error been taken care of yet? 
% if error not taken care of 
% 
% take care of error by executing 
% the handleerror procedure 
% 

% errordict 
% 
% fetch handleerror 
% 
% execute handleerror to print the 
% error message 
% 

% if error not taken care of 
% 
% this next section uses a complex 
% boolean statement to decide if 
% the "flushing" message should 
% be printed 
% 
% first see if any switches or comm 
% values have changed 
% compute the current hash value 
% fetch the stored hash value 
% are they eq? 
% 

% check to see if stdin is open 
% status = true if open 
% 

% and above booleans 
% 

% fetch doc lose boolean 
% 
% and above booleans 
% 
% fetch errorname 
% check to see if errorname is 
% eq to the timeout error 
% 
% check to see if the number of 
% bytes available on stdin 
% is eq to 0 
% 

% 

% and the above two booleans 
% 
% invert the boolean 
% 
% finally, and the two booleans 
% together 
% 
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% in summary here is the equation: 
% 
% [" (switches unchanged? 
% and stdin open?) 
% and doclose] and 
% [(timeout error? and 
% 0 bytes avail?) not] 
% 

% if complex condition true 
% 
% this is my favorite message! 
% string length = 62 

(%%[ Flushing: rest of job (to end-of-file) will be\ 
ignored ]%%) 

flush 

stdin 
flushfile 

if 

end 
end 

if 

//serverdict 
begin 

//$error 
/doclose 
get 

sendctrld 

and 

(\004) 

print 
if 

flush 

end 

% 
% print string 
% flush stdio buffer 
% 
% flush stdin so that no additional 
% information will be processed 
% 
% if complex condition true 
% 
% end serverdict 
% end $error 
% 

% if user error 
% 
% serverdict 
% begin serverdict 
% 

%$error 
% fetch doc lose 
% from $error 
% 
% fetch sendctrld boolean 
% 
% doclose and sendctrld 

% 
% if time to print control-d 
% string length = 1 

% 
% print control-d 
% if time to print control-d 
% 
% flush stdout 
% 
% end serverdict 
% 

% end stopped procedure 
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stopped 

stdin 
resetfile 

stdout 
resetfile 

//$error 
/doclose 
true 
put 

if 

//serverdict 
begin 

defaulttimeouts 
settimeouts 

//$error 
/doclose 
get 

stdout 
closefile 

stopped 

stdin 
closefile 

stopped 

if 

% 

% execute above procedure 
% 

Chapter 14 

% if error control procedure crashes 
% 
% reset stdin and 
% flush stdin buffers 
% 
% reset stdout and 
% flush stdout buffers 
% 

% $error 
% be sure that 
% the doc lose boolean 
% is set to true 
% 
% if error control procedure crashes 
% 

% serverdict 
% begin serverdict 
% 

% set the current timeouts to the 
% default timeouts 
% 
% in the next section, if doc lose 
% is true then close the std files 
% 

% the stopped operator is used to 
% execute the close procedures in 
% case there is an error trying to 
% execute closefile - the booleans 
% from stopped are later discarded 
% 

% $error 
% 
% fetch the doc lose boolean 
% 

% if doclose = true 
% 

% 

% 
% 
% close stdout 
% 
% 
% 

% 
% 
% close stdin 
% 

% if doclose = true 
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disable interrupt 

0 
0 
0 
settimeouts 

clear 

cleardictstack 

initgraphics 

erasepage 

def 

The Printer Control Group 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

Job Execution and execjob 

perform final cleanup after 
end of job 

set all timeouts to infinity 

clear operand stack 

clear dictionary stack 

initialize graphics state 

clear page memory 

execjob ends here 
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Introduction 

Chapter Outline 

The setnulldevice 
Procedure 

The Printer Control Group 

The start Procedure and Server Loop 

The start procedure ties together all the PostScript control procedures dis
cussed up until now. At the end of the start procedure is the control loop 
which invokes the server procedure. The server procedure is responsible for 
building the famous PostScript server loop which Adobe has shrouded in 
mystery. It's no wonder it's a mystery with the many chapters of infoIma
tion needed to bring us here. 

Even though we can view portions of the server loop on the execution stack, 
it is not possible to completely analyze it as we have done with all the pro
cedures up to this point. We have come as far as we can come without going 
into Adobe proprietary-land because the last two pieces of the puzzle (the 
server and exitserver procedures) are not readable by mere mortal program
mers. 

Only one control procedure has not been documented up to this point: set
nulldevice. After this short procedure is discussed, the start procedure is 
described and documented. At the end of the chapter the execution stack is 
examined to see what happens when a PostScript program is executed in
side and outside the server loop. 

Welcome to the world of the server loop, the final frontier! 

The setnulldevice procedure is responsible for initializing the current trans
fOImation matrix (CTM) before the beginning of each PostScript job. 

%---------------------------------------------------
% calling format 
% setnulldevice 
% referenced in start 
% found in: serverdict 
Isetnulldevice 
{ 

nulldevice 

$printerdict 
Imtx 
get 

% 

% 

% this is a documented operator 
% which replaces the current CTM 
% with the identity matrix 
% [1 0 0 1 0 0) 

% 

% fetch the device matrix from 
% the "mtx" variable in 
% the $printerdict dictionary 
% 
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setmatrix 

} def 
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% establish "mtx" as the default 
% CTM which each program begins 
% with 
% 
% setnulldevice ends here 

The start procedure is the first PostScript program executed by the control
ler upon power-up. It is responsible for printing the test page, executing all 
user programs, and is executing when the printer is turned off. The control 
loop at the end of start is designed to be invulnerable, however if you should 
find a way to break out of this loop by accident or design you will crash the 
PostScript controller. Should this happen, the message "start procedure lost 
control" is printed, and the printer restarts as if you had just turned on the 
power. 

The procedure begins by defining several system variables and establishing 
print engine communication with the initprinter procedure. If the test page 
is to be printed, it is first imaged into memory and then idle time font cach
ing is perfonned until the print engine is wanned-up.lfthere is any problem 
printing the test page, the attempt is aborted. 

After the test page code, the control loop is entered. It is amazingly short, 
containing only 12 lines of code and calls to four procedures. The four pro
cedures are server, setstreams, setnulldevice and execjob which have been 
studied (with the exception of server which is locked) in earlier material. 
These procedures are responsible for all the functions of the printer and ex
ecution of user jobs. 

%---------------------------------------------------
% calling format 
% start 
% found in: userdict 
/start % 
{ % 

disable interrupt 

execdict 
/execdepth 
o 
put 

ReadldleFonts 

% turn off interrupts 
% 

% 
% define the execdepth 
% variable to be 0 
% for the executive procedure 
% should it be invoked by the user 
% 
% build the idleArry with the 
% idle time font cache information 
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//serverdict 
begin 

/saveswitch 
switchsetting 
def 

setstreams 

initprinter 

dostartpage 

userdict 

save 

/svlv 
exch 
put 

printerstatus 

-1 

ne 

statusdict 
/jobstate 

The start Procedure and Server Loop 

% 
% serverdict 
% begin serverdict 
% 
% define saveswitch to be the 
% current thumbwheel switch 
% setting 
% 
% establish the file streams for the 
% first time 
% 

% establish print engine 
% communications for the first time 
% 

% if dostartpage is true, the 
% test page is printed 
% 
% if dostartpage = true 
% 

% for the printing of the 
% ~est page the current save level 
% is preserved with the next few 
% statements 
% svlv = savelevel 
% 
% prepare to place the save object 
% in the userdict 
% 
% place a save object on the stack 
% 

% prepare to name the save object 
% 
% userdict /svlv save-object put 
% 
% this is the printerstatus operator 
% in statusdict 
% 
% -1 indicated print engine problems 
% 
% printerstatus ne -1 
% 
% if print engine ok 
% 
% define the jobstat,e in statusdict 
% 

% string length 18 
(printing test page) 

put 
% 
% define jobstate = 

% "printing test page" 
% 
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1 
setblink 

statusdict 
/printererror 
/stop 
load 
put 

setrealdevice 

/wtimeout 
usertime 
180000 
add 
def 

userdict 
begin 
startpage 
end 

% tell the status light to 
% single-blink 
% 

Chapter 15 

% define printererror in statusdict 
% 

% 

% get the stop operator 
% define printererror = stop 
% 

% set-up proper page size 
% definitions 
% 

% begin stopped procedure 
% 

% the wtimeout var"iable is 
% defined to be 3 minutes from the 
% current user time 
% 

% prepare to define wtimeout 
% fetch current time 
% 180000 ms = 180 sec = 3 min 
% current-time + 180000 
% define wtimeout 
% 
% the next few lines of code 
% image the test page in the 
% raster memory without issuing 
% the showpage 
% 

% the startpage string is executed 
% with userdict on the top of the 
% dictionary stack because of the 
% many definitions it creates 
% 

% 

% userdict begin 
% image test page 
% end userdict 
% 

% the next lines of code 
% cause idle time font caching to 
% occur while waiting for the print 
% engine to warm up. 
% 
% the following procedure is used by 
% the procedure UseldleTime as the 
% terminating condition for 
% idle time 
% 

% in this case idle time ends 
% when either the printer is 
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warmedup 

usertime 
wtimeout 
gt 

or 

UseldleTime 

usertime 
wtimeout 
Ie 

showpage 

if 

stopped 

pop 

The start Procedure and Server Loop 

% warmed up, or if wtimeout 
% is exceeded 
% 

% begin procedure 
% 

3 min 

% warmedup returns true if printer 
% is ready 
% 
% 

% 

% usertime gt wtimeout 
% (3 minutes yet?) 
% 
% warmedup or [usertime gt wtimeoutj 
% 
% end procedure 
% 

% begin idle time font caching 
% 

% in the next few statements, a 
% check is made to see if the 3 min 
% expired before the printer has 
% warmed up 
% 
% if the printer has not warmed up 
% in three minutes, the test page 
% is not printed 
% 
% 

% 

% usertime Ie wtimeout 
% 
% if print engine warmed up ok 
% 
% print the test page 
% 
% if print engine warmed up ok 
% 
% end stopped procedure 
% 
% execute above procedure 
% 
% dump the stopped boolean 
% (it doesn't matter if the 
% test page didn't print) 
% continue anyway 
% 

disable interrupt % disable interrupts 

if 
% 
% if print engine ok 
% 
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clear 

cleardictstack 

svlv 
restore 

if 

cleardictstack 

$error 
/initializing 
false 
put 

//serverdict 
/server 
get 

exec 

//serverdict 
begin 

set streams 

setnulldevice 

Chapter 15 

% clean up after printing the 
% test page by clearing the stacks 
% and restoring to the previous 
% save level 
% 

% clear the operand stack 
% 

% clear the dictionary stack 
% 

% fetch the previous save object 
% restore to previous save level 
% 
% if dostartpage = true 
% 

% just two final details are left 
% before entering the server loop 
% 

% clear the dictionary stack 
% 

% tell PostScript initialization 
% is complete 
% 

% $error /initializing false put 
% 
% THE CONTROL LOOP 
% 
% begin control loop 
% 
% step 1: execute the server 
% procedure 
% 
% serverdict 
% fetch the server procedure 
% from the serverdict dictionary 
% 

% execute the server procedure 
% 

% this places the server 
% control loop on the execution 
% stack 
% 

% serverdict 
% begin serverdict 
% 
% step 2: execute setstreams to 
% define filestreams 
% 
% 
% step 3: execute setnulldevice to 
% establish CTM 
% 

Inside PostScript 



Chapter 15 The start Procedure and Server Loop 

% 

% 
/execjob % step 4 : execute exec job to control 

% execution of user programs 
% 
% 

load % prepare to execute execjob 
% 

end % end serverdict prior to user job 
% execution 
% 

exec % execute execjob 
% 

loop % end control loop 
% 

def % start ends here 
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Block Diagram of 
PostScript Interpreter 

The following block diagram gives a general idea of the interconnection of 
the major portions of the PostScript interpreter. 

I Power up Printer I 
~ 

Start Procedure 

Establish print engine communication 
Print test page 
Begin job control loop 

~ 

Job Control 
setstreams 

Loop 
Close and open filestreams for next job 
according to thumbwheel switch settings 

1 
setnulldevice 

Establish default CTM for next job 

1 
execjob 

Check thumbwheel switch and enter proper operating mode (procedures 
0, 1, 2, 3 in serverdict) 0,1,2,3 

UseldleTime 

Idle time font caching 
Watch for incoming 
program 

setrealdevice 

Check paper size 
and set up frame 

I Execute user program I 
I Handle user program errors I 
I Clean up after user job I 

I 
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Server Loop 

The Printer Control Group 

The start Procedure and Server Loop 

Now that the control loop has been studied, what happens when the 
serverdict begin 0 exitserver 

command sequence is executed? By looking at the execution stack some 
general observations can be made, however several key procedures are lock -
ed prohibiting a complete study. 

The execution stack is presented in compressed form as if the = procedure 
had been applied to estack in the $error dictionary. As the execution stack 
examples are studied, key portions of the execjob procedure and the con
trolloop'portion of the start procedure are recognized. 

The key to knowing whether you are inside or outside the server loop is the 
structure of the execution stack. The control loop portion of the start proce
dure documented above is always at the bottom of the execution stack, 
however the server procedure itself places additional items on the stack 
depending on whether exitserver has been executed successfully. 

The Execution Stack from Inside the Server Loop If a job is ex
ecuting inside the server loop, several additional control procedures are 
placed on the stack between the control loop portion of the start procedure 
and execjob. These locked procedures are responsible for recovering VM 
consumed by the user program through the use of special save levels. Once 
VM is cleaned up, execjob is called again for the next user job. 

The special save level variables and other internal procedures and variables 
are no doubt stored in hidden dictionaries inaccessible to mortal program
mers. The implication of allowing access to these inaccessible variables is 
that PostScript programmers could potentially destroy the job control struc
ture established by Adobe. At best. control of VM would be lost and at 
worst, a user program could easily crash the printer. 

By not allowing access to critical system variables and procedures, Post
Script is able to maintain control of the printer no matter what the user 
program does. 

It takes some practice to pick through the execution stack, but in the future 
it will greatly help your debugging efforts to be able to quickly frod the dif
ferent system and user procedures. 
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Execution Stack Example from Inside the Server Loop Spend a 
few minutes studying the first execution stack example below which shows 
the nonnal state of the execution stack. 

Bottom of the Execution Stack 

--@exec--
{-dictionary- /server --get----exec---dictionary- --begin-
setstreams setnulldevice /execjob --load----end----exec--} 
--@loop--
{-dictionary- --begin--setstr.eams setnulldevice /execjob -
load----end----exec--} 
-packedarray-
--@loop--
-packedarray-
--@stopped--
{--disableinterrupt--{--defaulttimeouts---dictionary
begin--settimeouts --end----clearinterrupt--{--clear--{-
countdictstack--2 --sub--{--end--}--repeat--}--exec-
-dictionary- --begin---dictionary- --begin--newerror { 
-dictionary- /handleerror --get----exec--}--if--
hashcommparams commhash --eq--stdin --status----and--doclose 
.--and--errorname /timeout --eq--stdin --bytesavailable--O 

--eq----and----not----and--{ ( 
%%[ Flushing: rest of job (to end-of-file) will be ignored ]%% 
}= --flush--stdin --flushfile--}--if----end----end--}--if-
-dictionary- --begin---dictionary- /doclose --get--sendctrld 
--and--{(}--print--}--if----flush----end--}--stopped--{ 

stdin --resetfile--stdout --resetfile---dictionary- /doclose 
true --put--}--if---dictionary- --begin----defaulttimeouts 

--settimeouts -dictionary- /doclose --get--{{stdout -
closefile--}--stopped--{stdin --closefile--}--stopped--}--if 
----disableinterrupt--O 0 0 settimeouts --clear-
cleardictstack --initgraphics----erasepage--} 
--@stopped--
{--disableinterrupt--} 

User Program 

-filestream-
~ {{== }forall flush 

Top of the Execution Stack 

15 -10 Inside PostScript 



Chapter 15 

Control Loop from start 

execjob 

User Program 

Server Loop Discussion 
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The Execution Stack from Outside the Server Loop When exi t
server is successfully executed, the execution stack shows that the control 
loop portion of the start procedure is just before execjob. The intennediate 
procedures observed in the previous example are gone. This is because jobs 
are now executing at save level 0 and any VM consumed will not be 
recovered until the printer is turned off. 

Bottom of the Execution Stack 

%%[ exitserver: permanent state may be changed ]%% 
--@exec--
{-dictionary- /server --get----exec---dictionary- --begin-
setstreams setnulldevice /execjob --load----end----exec--} 
--@loop--
{--disableinterrupt--{--defaulttimeouts---dictionary- -
begin--settimeout"s --end----clearinterrupt--{--clear--{-
countdictstack--2 --sub--{--end--}--repeat--}--exec-
-dictionary- --begin---dictionary- --begin--newerror { 
-dictionary- /handleerror --get----exec--}--if--
hashcommparams commhash --eq--stdin --status----and--doclose 

--and--errorname /timeout --eq--stdin --bytesavailable--O 
--eq----and----not----and--{( 
%%[ Flushing: rest of job (to end-of-file) will be ignored ]%% 
)= --flush--stdin --flushfile--}--if----end----end--}--if-
-dictionary- --begin---dictionary- /doclose --get--sendctrld 
--and--{ ()--print--}--if----flush----end--}--stopped--{ 

stdin --resetfile--stdout --resetfile---dictionary- /doclose 
true --put--}--if---dictionary- --begin----defaulttimeouts 

--settimeouts -dictionary- /doclose --get--{{stdout -
closefile--}--stopped--{stdin --closefile--}--stopped--}--if 
----disableinterrupt--O 0 0 settimeouts --clear-
cleardictstack --initgraphics----erasepage--} 
--@stopped--
{--disableinterrupt--} 

... -file stream-

.. {{== } forall flush } 

Top of the Execution Stack 

When the user job executing outside the server loop is ended, save levels 1 
and 2 are reestablished again by the server procedure, protecting the chan
ges made in save level O. Under nonnal conditions, when a user program 
begins it is always at save level 2. 

Look again closely at the save/restore procedures placed on the stack by the 
server procedure above the control loop. They are controlled by another 
loop (displayed as --@loop--). This is the server loop. That is, it is a loop-
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ing structure placed on the stack by the server procedure. Exiting the serv
er loop means exiting or breaking out of this looping structure. 

These execution stack examples show how the server procedure is used to 
control save levels and sheds light on the concept of exiting the server loop. 
Exiting the server loop simply means that the special save/restore proce
dures protecting save level 0 are removed from the execution stack. 

According to Adobe documentation, work outside the server loop is forvari
abIes which the programmer intends to persist from job to job. This means 
a change to PostScript virtual memory (VM) outside the server loop per
sists until the printer is turned off. 

By looking at the results of the vmstatus operator inside and outside the 
server loop, we fmd that inside the server loop, the number of save levels 
is 2, and outside the server loop the number of save levels is O. PostScript 
uses save level 2 for the user jobs, save level 1 is used for clean-up between 
user jobs, and save level 0 is used when the user exits the server loop. This 
is why the user never fmds himself at save level 1. 

Being able to pennanently modify VM in the fonn of adding dictionaries 
and definitions outside the server loop is the most common reason for ex
iting the server loop, however another benefit is being able to modify the 
procedures within the serverdict itself. 

If an attempt is made to redefine or add a definition to the serverdict at save 
level 2 or higher, an "invalidaccess" error occurrs, however at save level 0 
the user has free access to serverdict definitions. The implication of this is 
that procedures such as server, execjob, setstreams, and etc. may be 
redefined. However, the danger of tampering with the intetpreter at this 
level is that the start procedure may lose control. 

Given this capability to redefine the Adobe PostScript intetpreter, perhaps 
someone will design a more user friendly or error tolerant intetpreter. 

Happy computing! 
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Introduction 

startpage Organization 

The Test Page Group 

The Test Page 

The test page code is completely different in nature than any of the other 
PostScript programs studied in this book. This is because the test page code 
is self-contained and actually produces an image in the frame buffer, where 
the other programs are very interdependent and are geared toward control 
functions rather than actual imaging of pages. 

There are several differences worth pointing out. First, the test page code is 
the only (visible or accessible) executable string resident in the printer. The 
control procedures on the other hand, are all arrays or packed arrays and all 
make use of binding (using the bind operator) and immediately evaluated 
names (using "1/'). Since the test page is self-contained, extensive redefmi
tion of PostScript operators is used to produce very compact (and cryptic) 
code. 

The test page code is organized as a definitions section followed by an ex
ecution section at the very end. The definitions start as very simple abbrevia
tions for operators and later involve more complex sequences for printing 
the different sections of the test page. These procedures are later invoked 
in the execution section to render the page. 

%---------------------------------------------------
% calling format 
% startpage 
% referenced in start 
% found in serverdict 
/startpage 
( 

% 
% startpage string starts here 
% 

% establish some simple definitions 
/D def} def % 
/ED exch D } D % 
/RL rlineto} D % 
/MT moveto} D % 
/RMT { rmoveto } D % 
/CP { closepath } D % 
/SG { setgray } D % 
/GS { gsave } D % 
/GR { grestore } D % 
/SB { statusdict % 

begin } D ~ 
/SL setlinewidth D% 
/ST stroke} D % 
/FS GS SG fill GR % fill and stroke a path 

ST } D % 

/Str 100 string D 
% 
% 
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/TBuf 100 string D 

/ILin 
{ 

/TLin 
TBuf 
a 
a 
get interval 
D 

D 

/e 306 D 

/AS 

/STr 
ED 

TBuf 
TLin 
length 
STr 
put interval 

/TLin 

TBuf 
a 
TLin 
length 
STr 
length 
add 
getinterval 

D 

D 

Chapter 16 

% buffer for building strings 
% 
% initialize Tbuf to null string 
% 
% call new string TLin 
% 

% 

% 
% get null string from TBuf 
% 
% 
% 
% center of page is 306 points 
% 

% string AS (calling format) 
% AS (append string) 
% the idea is to append STr 
% on the end of TLin 
% TBuf is used as a work string 
% 
% fetch string from top of stack 
% and call it /STr 
% 
% TBuf is the work string 
% TLin is a subset of TBuf 
% 
% put STr in TBuf after 
% the end of TLin 
% 

% 

% 
% 
% next, redefine TLin by fetching 
% the complete string from TBuf 
% 
% prepare to redefine TLin 
% 
% get the string from TBuf 
% by figuring out the sum 
% of the lengths of the two 
% strings STr and TLin 
% 

% 
% add the lengths 
% get the string 
% 
% redefine TLin 
% 
% 
% more definitions 
% 
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/LT { lineto } D 
ISH { show } D 
/SP2D { stringwidth 

ISS 

/MS 

pop 2 div } 

scale font 
set font } D 
makefont 
set font } D 

% 

% 

% given a string, return 
D % 1/2 the width 

% 

The Test Page 

% font related definitions 
% 

% 

% 

% 

/FF findfont} D % 
/TB /Times-Bold FF D % 
/TR /Times-Roman FF D % 
/TR7 { TR 7 SS } D % 
/TR12 {TR 12 SS } D % 
/Sym8 { /Symbol FF % 

8 SS } D % 

/TBX { TB [42 0 0 % 
37 0 0] MS } D % redefine the matrix for Times-Bold 

/TB12 { TB 12 SS } D % 

/CCR 

dup 
SP2D 
neg 

dup 
o 
RMT 

exch 
SH 

-18 

RMT 
D 

/Title 

TBX 
C 698 MT 

% 

% string CCR (calling format) 
% CCR (center and carriage return) 
% this routine centers a string 
% and then moves -18 points down 
% to the next line 
% 

% dup the string 
% get half the width 
% negate the distance 
% 
% move left half the distance in 
% the x direction 
% 

% 
% put the string on top of stack 
% and show it 
% 

% move back half the distance from 
% the end of the string where we are 
% now and then move down -18 
% points 
% 

% 
% Title (calling format) 
% print the product name and 
% version number on the top 
% of the test page 
% 

% us the special Times-Bold font 
% move to the upper center of page 
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SB product 
CCR 
TR12 
!Lin 

(Version 

AS 
SB version 
AS 
TLin 
CCR 
D 

/Fonts 

TB12 
C 640 MT 

end 

end 

% get the product string 
% center it and move down 
% change to Times-Roman 

Chapter 16 

% initialize the line buffer TLin 
% string length = 8 

% 

% put "Version " in line buffer TLin 
% get the version number 
% append it to the line buffer TLin 
% 
% print TLin in the center of page 
% 

% 
% Fonts (calling format) 
% print all the font name 
% information 
% 
% 

% 
% string length 20 

(De\256ned Font Outlines) 

CCR 

209.5 601 MT 

TR12 

(Times) 

SP2D 
Sym8 

(\342) 

SP2D 
add 
TR12 

(-Roman) 

% 
% \256 is the "fi" ligature 
% 

% 
% position to print Times 
% family informati.on 
% 
% in this section, the length 
% of the string Times-Roman with 
% the special "registered" character 
% is calculated and adjusted for 
% before the string is printed 
% CCR cannot be used because of the 
% font change in the string 
% 
% string length = 5 

% 
% 
% 
% string length 1 

% 

% 
% 

% 
% string length 6 

% 
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SP2D 
add 
neg 
o 
RMT 

(Times) 

SH 
o 4 RMT 
Sym8 

(\342) 

SH 
o -4 RMT 
TR12 

(-Roman) 

SH 

209.5 583 MT 

(Times-Bold) 

CCR 

(Times- Italic) 

CCR 

(Times-BoldItalic) 

CCR 

402.5 601 MT 

(Helvetica) 

The Test Page 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 
% 

% 

% 

% 
% 

string length 5 

string length 1 

string length 6 

% position for printing the 
% rest of the Times typefaces 
% 

% string length = 10 

% 

% 
% string length 12 

% 
% 

% string length 16 

% 

% 

% 

% position for printing the 
% Helvetica typefaces 
% 
% in this section, the length 
% of the string Helvetica with 
% the special "registered" character 
% is calculated and adjusted for 
% before the string is printed 
% CCR cannot be used because of the 
% font change in the string 
% 
% string length = 9 
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% 
SP2D % 
Sym8 % 

% string length 1 
(/342) 

% 

SP2D % 
add % 
neg % 
0 % 
RMT % 
TR12 % 

% string length 9 
(Helvetica) 

% 
SH % 
o 4 RMT % 
Sym8 % 

% string length 1 
(\342) 

% 

SH % 
TR12 % 

% 
402.5 583 MT % position for printing the rest of 

% the Helvetica typefaces 
% 

% string length 14 
(Helvetica-Bold) 

% 

CCR % 
% string length 17 

(Helvetica-Oblique) 
% 

CCR % 

% string length 21 
(Helvetica-BoldOblique) 

% 
CCR % 

% 
209.5 509 MT % position for printing the 

% Courier typefaces 
% 

% string length = 7 
(Courier) 

% 
CCR % 

% string length 12 
(Courier-Bold) 

% 

CCR % 
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% string length 15 
(Courier-Oblique) 

% 

CCR % 

% string length 19 
(Courier-BoldOblique) 

CCR 

402.5 509 MT 

(Symbols Set) 

CCR 
D 

fPC 

pin channel: ) 

D 

/BD 

o 
/P 

baud, 

(parity 

o 
/PAr 
[ 

(ignored) 

(odd) 

(even) 

(none) 

1 0 

% 

% 

% 

% position for printing Symbols Set 
% 

% string length = 11 

% 

% 
% 

% 

% the next section defines a number 
% of string related to the 
% communications settings 
% 

% pin channel string 
% string length = 14 

% 

% 

% baud string 
% string length 7 

% 
% 
% parity string 
% string length 7 

% 

% 
% parity strings array 
% 

% string length = 7 

% 

% string length 3 

% 
% string length 4 

% 

% string length 4 

% 

% 
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/If 

(Interface: 

D 

/RS 

(RS232C Serial, ) 

D 

/Ba 

(Batch) 

D 

/Sl { S2 RS AS AS 
TLin CCR } D 

/S2 { C 288 MT ILin 
If AS } D 

/S3 { S2 AS TLin 
CCR } D 

/S4 

C exch MT 

ILin 
AS 

PC 
AS 
Str 
cvs 
AS 
BD 
AS 
P 
AS 
PAr 

% interface string 
% string length = 11 

% 
% 
% RS 232 string 
% string length 

% 

% 
% batch string 
% string length 

% 
% 

15 

5 

% procedures Sl through S8 

Chapter 16 

% are called from the switch 
% array procedures below 
% 
% they are responsible for 
% printing the communications 
% interface information 
% 
% add "RS232C Serial, " to string 
% 

% 
% start building "Interface: " line 
% 
% 
% add info to interface line 
% 
% 
% this procedure builds the lines 
% which list the serial 
% communication parameters 
% 
% fetch y location from stack and 
% moveto center of page 
% 
% get (9) or (25) string from stack 
% and begin building line 
% 

% add (pin channel) to line 
% get baud rate from the top of 
% stack and convert to string 
% add baud rate to line 
% 
% add (baud) to line 
% 
% add (parity) to line 
% the next section determines 
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exch 
dup 
4 

It 
{ 

get 

4 
sub 
get 
AS 

(, DTR protocol) 

ifelse 
AS 
TLin 
CCR 
D 

/S6 SB sccbatch 
end exch } D 

The Test Page 

% the parity setting based on the 
% option number on the top of the 
% stack 
% 

% 

% options 4 are XON/XOFF 
% options = 4 are DTR 
% 
% if options 4 
% get parity string from PAr 
% if options 4 
% 
% else if options >= 4 
% 
% 

% get parity string from PAr 
% add parity info to line 
% string length = 14 

% 
% else if options >= 4 
% add parity info to line 
% 

% print line centered on page 
% 

% 

% get sccbatch info 
% 
% 

/S7 { SB % get sccinteractive info 

/S8 

Sl 
9 
S7 

(9) 

267 
S4 
25 
S7 

(25) 

246 
S4 

sccinteractive % 
end exch } D % 

% 
% S8 is called for thumbwheel 
% setting 3 
% 
% print interface line 
% 
% fetch 9 pin channel info 
% string length = 1 

% 
% 

% print 9 pin channel info 
% 
% fetch 25 pin channel info 
% string length = 2 

% 

% 

% print 25 pin channel info 
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} D 

/5wAr 

Ba 
51 
o 
1200 

(9) 

267 
54 
o 
1200 

(25) 

246 
54-

Ba 
51 
9 
56 

(9) 

267 
54 
25 
56 

(25) 

246 
54 

% 

% 

% 5wAr (switch array) 

Chapter 16 

% this array prints the proper 
% setting for the thumbwheel 
% positions 0,1,2,3 
% 

% begih array 
% 

% begin procedure for position 0 
% 
% print interface line 
% 

% 
% string length 1 

% 

% 
% print 9 pin channel info 
% 

% 
% string length 2 

% 
% 
% print 25 pin channel info 
% end procedure for position 0 
% 
% begin procedure for position 1 
% 

% print interface line 
% 
% fetch 9 pin channel info 
% string length = 1 

% 
% 
% print 9 pin channel info 
% 

% fetch 25 pin channel info 
% string length = 2 

% 
% 
% print 25 pin channel info 
% end procedure for position 1 
% 
% begin procedure for position 2 

5B 58 eescratch end % determine special switch setting 
o % 
eq % 
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(Diablo Mode) 

(Interactive) 

ifelse 
S8 

(AppleTalk) 

S3 

D 

/PgFr 

GS 
0.3 
SL 
30 30 MT 
o 367 RL 
552 0 RL 
o -367 RL 
CP 
0.93 FS 

30 417 MT 
o 344 RL 
552 0 RL 
o -344 RL 
CP 
0.99 FS 
305 397 MT 
2 0 RL 
1 SG 
ST 
GR 
D 

/PN 

The Test Page 

% if special switch = 0 
% string length = 11 

% 

% if special switch = 0 
% 

% else if special switch 1 
% string length = 11 

% 
% else if special switch = 1 
% print interface and channel info 
% end procedure for position 2 
% 

% begin procedure for position 3 
% string length = 9 

% 

% print "Interface: AppleTalk" 
% end procedure for position 3 
% 
% end array 
% 
% PgFr (page frame) 
% this procedure produces the frames 
% 
% gsave 
% 
% 0.3 setlinewidth 
% begin path for lower box 
% draw box 
% 
% 

% closepath 
% fill and stroke 
% 

% begin path for upper box 
% draw box 
% 

% 
% closepath 
% fill and stroke 
% draw notch in bottom box 
% 

% 1 setgray (white line) 
% stroke with white 
% grestore 
% 
% 
% PN (printer name) 
% this procedure prints the printer 
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% name at the bottom of the page 
% 

TBX % 

C72MT % 
Str % 

SB printername end % 
CCR % 

D % 

PgFr 
Title 
PN 

TB12 
C 342 MT 
ILin 
SB pagecount end 
Str 
cvs 
AS 

( pages printed) 

AS 
TLin 
CCR 

SwAr 

ILin 
SB switchsetting end 
get 
exec 

Fonts 

TR7 
C 424 MT 

% this is the end of the definitions 
% and the start of the main 
% program 
% 
% first place the frames 
% write the product name and version 
% write the printer name at bottom 
% 
% this next section prints the 
% number of pages printed 
% 

% 
% 
% 

% 

% string length 14 

% 
% 

% 
% print number of pages printed 
% 
% prepare to fetch procedure from 
% SwAr 
% 

% fetch thumbwheel setting 
% get procedure 
% print interface and communication 
% setting information 
% 

% print font info 
% 
% finally print the trademark info 
% 
% string length 68 

(Times and Helvetica are registered trademarks\ 
of Allied Corporation.) 

% 
CCR % 

cvx def % startpage ends here 
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the Test Page 

The Test Page Group 

The Test Page 

Notice that showpage is never issued in the test page code. This executable 
string is only responsible for rendering the page in the frame buffer. Chap
ter 15 on the start procedure documents how the printing of the test page is 
handled upon power-up. 

If you want to print a test page as part of a user program the following code 
could be used. 

serverdict begin 

userdict begin 

startpage 
showpage 
end 
end 

% open serverdict 
% home of start page 
% open userdict for startpage 
% definitions 
% this is necessary since PostScript 
% will not allow the user to define 
% variables in serverdict 
% execute startpage string 
% print the results 
% close userdict 
% close serverdict 
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QMS-PS 800 Test Page This is the image produced by the startpage code. 
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Diagram 

How to Use the Table 

Appendices 

Dictionary Analysis 

The dictionary analysis table in this appendix contains infonnation about 
every PostScript dictionary visible to the programmer. A block diagram 
of the PostScript interpreter dictionary structure is also presented. 

This analysis applies specifically to the QMS-PS 800, version 38.0, 
revision O. The QMS-PS 800, which is very similar to the Apple Laser
Writer, is based on the Canon ex print engine and contains 13 resident 
fonts. 

The block diagram shows the relationships between all the resident dic
tionaries. The dictionary interconnections depart from traditional "tree" 
structure in that a dictionary can contain a reference to itself. Dictionaries 
systemdict, mydict and ==dict are examples of this. Most all of the major 
dictionaries reside in systemdict and userdict. 

The names of the 60 dictionaries are listed in the left column. The 
"Found In" column indicates where each dictionary is found. 

The "Access Privilege" column was detennined by the rcheck operator. 
The only dictionaries which are not accessible are those which are as
sociated with font dictionaries. 

The "Length" and "Maxlength" columns were determined by the length 
and maxlength operators respectively. This shows which dictionaries can 
be added to by the PostScript programmer. 

The mydict and ==dict dictionaries (entries 11 and 12) have some 
strange entries in the "Found In" column. The significance of mydict 
being found in mydict and ==dict being found in ==dict is that these two 
dictionaries are only found as entries within themselves and are not 
referenced in any other dictionary. Chapters 6 and 11 cover these two 
special dictionaries in detail. 

The entries for each dictionary in this table are listed in Appendix II. 
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Block Diagram 

systemdict 

userdict FontDirectory 

execdict 

$printerdict 

ICharStringsl 

specialswitch 

I CharStrings I 
I CharStrings I 

ICharStringsl 

I CharStrings I 

ICharStringsl 

ICharStringsl I CharStrings I 
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Table of Dictionaries 

Product: QMS·PS 800 Version: 38.0 Revision: 0 

# Dictionary Name Found In Access Priviledge Length Max. Length 

o. FontDirectory systemdict Accessible 13 250 
1. $error systemdict Accessible 11 13 
2. systemdict systemdict Accessible 246 256 
3. statusdict systemdict Accessible 52 65 
4. errordict systemdict Accessible 26 28 
5. userdict systemdict Accessible 17 200 
6. execdict userdict Accessible 6 6 
7. $printerdict userdict Accessible 13 20 
8. $idle1rimeI>ict userdict Accessible 13 15 
9. serverdict userdict Accessible 48 50 

10. specialswitch serverdict Accessible 2 5 
11. mydict mydict Accessible 19 20 
12. =dict =dict Accessible 21 24 
13. Helvetica-Bold FontDirectory Accessible 11 11 
14. Courier-Oblique FontDirectory Accessible 12 12 
15. Courier-BoldOblique FontDirectory Accessible 12 12 
16. Courier-Bold FontDirectory Accessible 12 12 
17. Symbol FontDirectory Accessible 11 11 
18. Helvetica-BoldOblique FontI>irectory Accessible 11 11 
19. Courier FontDirectory Accessible 12 12 
20. 1rimes-Roman FontDirectory Accessible 11 11 
21. 1rimes-BoldItalic FontDirectory Accessible 11 11 
22. Helvetica-Oblique FontDirectory Accessible 11 11 
23. Helvetica FontI>irectory Accessible 11 11 
24. 1rimes-Bold FontI>irectory Accessible 11 11 
25. 1rimes-Italic FontI>irectory Accessible 11 11 
26. FontInfo 1rimes-Italic Accessible 9 9 
27. Private 1rimes-Italic No Access n/a n/a 
28. CharStrings 1rimes-Italic Accessible 211 211 
29. FontInfo 1rimes-Bold Accessible 9 9 
30. Private nmes-Bold No Access n/a n/a 
31. CharStrings 1rimes-Bold Accessible 211 211 
32. FontInfo Helvetica Accessible 9 9 
33. Private Helvetica No Access n/a n/a 
34. CharS trings Helvetica Accessible 211 211 
35. FontInfo Helvetica-Oblique Accessible 9 9 
36. Private Helvetica-Oblique No Access n/a n/a 
37. FontInfo 1rimes-BoldItalic Accessible 9 9 
38. Private 1rimes-BoldItalic No Access n/a n/a 
39. CharStrings 1rimes-BoldItalic Accessible 211 211 
40. FontInfo 1rimes-Roman Accessible 9 9 
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Product: QMS·PS 800 Version: 38.0 Revision: 0 

# Dictionary Name Found!n Access Priviledge Length Max. Length 

41. Private Times-Roman No Access n/a n/a 
42. CharStrings Times-Roman Accessible 211 211 
43. FontInfo Courier Accessible 8 8 
44. Private Courier No Access n/a n/a 
45. CharStrings Courier Accessible 199 199 
46. FontInfo Helvetica-BoldOblique Accessible 9 9 
47. Private Helvetica-BoldOblique No Access n/a n/a 
48. CharStrings Helvetica-BoldOblique Accessible 211 211 
49. FontInfo Symbol Accessible 8 8 
50. Private Symbol No Access n/a n/a 
51. CharStrings Symbol Accessible 190 190 
52. FontInfo Courier-Bold Accessible 8 8 
53. Private Courier-Bold No Access n/a n/a 
54. FontInfo Courier-BoldOblique Accessible 8 8 
55. Private Courier-BoldOblique No Access n/a n/a 
56. FontInfo Courier-Oblique Accessible 8 8 
57. Private Courier-Oblique No Access n/a n/a 
58. FontInfo Helvetica-Bold Accessible 9 9 
59. Private Helvetica-Bold No Access n/a n/a 
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Appendix II 

Introduction 

How to Use the Table 

Structure of PostScript 

Appendices 

Dictionary Key/V alue Analysis 

This table contains an alphabetized list of every entry of every dictionary 
visible to the PostScript programmer. With this infonnation, the contents 
of a dictionary can be studied at a glance. 

The name of each dictionary is in a bold face next to a number which ties 
back into the "Dictionary Analysis" table in Appendix I. After the diction
ary name are several lines of basic infonnation about the dictionary fol
lowed by a list of each entry in the dictionary. 

The entries are numbered and presented in alphabetical order. The data type 
of each entry is also listed. Entries followed by an "*,, are documented by 
Adobe in the PostScript Language Reference Manual. Most of the docu
mented entries are in the systemdict dictionary. 

The overall structure of PostScript can be studied from the display of the 
contents of each dictionary. 

Most dictionaries contain groups of operators or executable arrays which 
address a specific aspect of the language. For example, "errordiet" contains 
a list of every error procedure and "$idleTimeDiet" contains all the proce
dures and variables involved in idle time font caching. 

Another observation is that font dictionaries make up the bulk of the dic
tionaries. Only the first fourteen dictionaries deal with non-font related 
operations such as printer control and general PostScript language opera
tions. 

The systemdict contains almost all of the documented portion of the lan
guage with a few of them contained in userdiet. Since systemdict and user
diet are always on the dictionary stack, this means that no additional 
dictionaries are required for the user to have access to the documented part 
of the language. 

Reading and writing to the EEPROM is handled by operators in the status
diet. 
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Appendix II 

Most of the actual printer control is handled by operators and procedures in 
the serverdict and specialswitch dictionaries, with a few operations hand
led by entries in statusdict. See the Printer Control Group chapters for 
detailed infonnation about entries in these dictionaries. 
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Key/Value Table 

Product: QMS-PS 800 Version: 38.0 
entry type 

o FontDirectory 
found in: systemdict 

name 

access priviledge: Accessible 
length: 13 
max length: 250 

1. dictionary Courier 
2. dictionary Courier-Bold 
3. dictionary Courier-BoldOblique 
4. dictionary Courier-Oblique 
5. dictionary Helvetica 
6. dictionary Helvetica-Bold 
7. dictionary He~vetica-Bo~dOblique 

8. dictionary Helvetica-Oblique 
9. dictionary Symbol 

10. dictionary Times-Bold 
11. dictionary Times-Boldltalic 
12. dictionary Times-Italic 
13. dictionary Times-Roman 

1 $error 
found in: systemdict 
access priviledge: Accessible 
length: 11 
max length: 13 

1. operator command 
2. boolean doclese 
3. array dstack 
4. array dstackarray 
5. name errorname 
6. array estack 
7. array estackarray 
8. boolean initializinq 
9. bool.ean newerror 

10. array ostack 
11. array ostackarray 

2 systemdict 
found in: systemdict 
access priviledge: Accessible 
length: 246 
max length: 256 

1. dictionary $error 
2. packed. array . error 
3. packed array 
4. packed array 
5. packed array ·print 
6. strinq -atrinq 
7. dictionary FontDirectory * 
8. packed array Run 
9. array StandardEncoding * 

10. operator [ * 
11. operator 1 * 
12. operator abs * 
13. operator add * 
14. operator aload * 
15. operator anchor search * 
16. operator and * 
17. operator arc .,., 
18. operator arcn .,., 

Appendices 

Dictionary Key/Value Analysis 

Revision: 0 
entry type name 

19. operator areto .,., 
20. operator array"" 
21. operator ashow * 
22. operator astore * 
23. operator atan * 
24. operator awidthshow * 
25. operator beqin * 
26. operator bind * 
27. operator bitshift * 
28. operator bytesavailable * 
29. operator cachestatuB * 
30. operator ceiling- * 
31. operator cexec 
32. operator charpath * 
33. operator clear * 
34. operator clearinterrupt 
35. operator cleartomark * 
36. operator clip * 
37. operator clippath * 
38. operator closefile * 
39. operator closepath * 
40. operator concat * 
41. operator concatmatrix * 
42. operator copy· 
43. operator copypage * 
44. operator cos * 
45. operator count * 
46. operator countdict s.tack * 
47. operator countexecstact * 
48. operator counttomark * 
49. operator currentcacheparams 
50. operator eurrentdash * 
51. operator currentdiet * 
52. operator currentfile * 
53. operator current flat * 
54. operator current font * 
55. operator currentoray * 
56. operator currenthsbcolor * 
57. operator currentlinecap * 
58. operator currentlinejoin * 
59. operator currentlinewidth * 
60. operator currentmatrix * 
61. operator currentmiterlimit * 
62. operator currentpackinq 
63. operator eurrentpoint * 
64. operator currentrgbcolor * 
65. operator current screen * 
66. operator currenttransfer * 
67. operator curveto * 
68. operator cvi * 
69. operator cvUt* 
70. operator cvn * 
7l. operator cvr * 
72. operator cvra * 
73. operator cva * 
74. operator cvx * 
75. operator daytime 
76. operator def * 
77. operator defaultmatrix * 
78. operator definefont * 
79. operator dict * 
80. operator dictatack * 
81. operator diaableinterrupt 
82. operator div * 
83. operator dtransform * 
84. operator dup * 
85. operator echo * 
86. operator eaxec 
87". operator enable interrupt 
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Dictionary KeyN alue Analysis 

Product: QMS-PS 800 Version: 38.0 
entry type 

88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 

100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
12l. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
lSI. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 

operator 
operator 
operator 
operator 
operator 
dictionary 
operator 
operator 
operator 
operator 
operator 
operator 
boolean 
operator 
operator 
packed array 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
packed array 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
inteqer 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
null 
operator 
operator 
operator 

Appendix II - 4 

name 

end * 
eo clip * 
eo fill * 
eq , 
erasepage * 
errordict * 
exch * 
exec * 
execstack * 
executeonly * 
exit * 
exp * 
false * 
file * 
fill * 
find font * 
flattenpath ' 
floor * 
flush * 
flush file * 
for ... 
forall ... 
frame device ... 
qe ' 
get * 
getinterval ... 
qrestore * 
qrestoreall ... 
gsave ... 
qt ' 
handle error 
identmatrix ... 
idiv ... 
idtransform * 
if' 
iielse * 
image ... 
irnagemask ... 
index ... 
initclip ... 
initqraphics ' 
initialized 
initmatrix * 
internaldict 
invertmatrix ... 
itransform ... 
known * 
kshow ... 
1e ' 
length ... 
lineto ... 
1n ' 
load ... 
log ... 
loop ... 

It ' 
makefont ... 
makevrn 
mark ... 
matrix * 
maxlength * 
mod * 
moveto * 
mul ... 
ne ' 
neg ... 
newpath ... 
noacceS8 * 
not ... 
null ... 
nulldevice * 
or ' 
packedarray 

Revision: 0 
entry type 

16l. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
17l. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
18l. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
19l. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
20l. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
22l. 
222. 
223. 
224. 
225. 
226. 
227. 
228. 
229. 
230. 
23l. 
232. 
233. 

operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
packed array 
operator 
dictionary 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
dictionary 
operator 
operator 
operator 
boolean 
operator 

name 

pathbbox ... 
pathforall * 
pop , 
print ... 
psdevice 
put * 
putinterval * 
quit ... 
rand ... 
rcheck ... 
rcurveto ... 
read ... 
readhexstrinq ... 
readline ... 
readonly ... 
readstrinq ... 
repeat ... 
reset file * 
restore ... 
reversepath ... 
rlineto ... 
rmoveto ... 
roll * 
rotate ... 
round ... 
rrand ... 
run ' 
save ... 
scale ... 
scalefont ... 
search * 
setcachedevice ... 
setcachelimit ... 
setcacheparams 
setcharwidth * 
setdash ... 
setflat ... 
set font ... 
setgray ... 
sethsbcolor * 
setlinecap * 
setlinejoin ... 
setlinewidth ... 
setmatrix * 
setmiterlirnit ... 
setpackinq 
setram 
setrgbcolor * 
setrom 
set screen ... 
settransfer ... 
show'" 
showpage * 
sin ... 
sqrt ... 
srand * 
stack * 
status * 
statusdict 
stop * 
stopped ... 
store * 
string * 
strinqwidth ' 
stroke ... 
strokepath * 
sub ' 
systemdict * 
token ... 
transform ... 
translate * 
true * 
truncate * 
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Appendix II 

Product: QMS-PS 800 Version: 38.0 
entry type name 

234. operator type * 
235. dictionary userdict * 
236. operator uaertime * 
237. string version * 
23B. operator vmstatu8 • 
239. operator wcheck * 
240. operator where * 
24I. operator widthshow * 
242. operator write * 
243. operator writehexstring * 
244. operator writestrinq * 
245. operator xcheck * 
246. operator xor * 

3 statusdict 
found in: systemdict 
access priviledge: Accessible 
length: 52 
max length: 65 

I. string appletalktype 
2. operator blink 
3. operator checkpassword 
4. operator cl.osescc 
5. integer debugmode 
6. operator defaulttimeouts 
7. operator diablo 
B. operator dostartpage 
9. boolean eerom 

10. operator eescratch 
1l. operator idlefonts 
12. operator ini tappletal.k 
13. null jobname 
14. string jobsource 
15. string jobstate 
16. operator jobtimeout 
17. boolean manual feed 
lB. integer manual.feedtimeout 
19. operator margins 
20. operator openappletalk 
2l. operator openscc 
22. operator page count 
23. operator pagestackorder 
24. operator pagetype 
25. packed array printererror 
26. operator printername 
27. operator printerstatus 
2B. strinq product 
29. operator redclose 
30. operator redwrite 
3I. operator resetprinter 
32. integer revision 
33. operator sccbatch 
34. operator sccfiles 
35. operator sccinteractive 
36. operator sendpcmd 
37. operator setappletalkname 
3B. operator setblink 
39. operator setdefaulttimeouts 
40. operator setdostartpaqe 
4I. operator seteescratch 
42. packed array setidlefonts 
43. operator set j obtimeout 
44. operator setmarqins 
45. operator setpagetype 
46. operator setpas8word 
47. operator setprintername 
4B. operator setsccbatch 
49. operator setsccinteractive 
50. operator setstdio 

Appendices 

Dictionary Key/V alue Analysis 

Revision: 0 
entry type 

5I. 
52. 

operator 
integer 

4 errordict 
found in: systemdict 

name 

switchsetting 
waittimeout 

access priviledge: Accessible 
length: 26 
max length: 28 

l. packed array VMerror 
2. packed array dictfull 
3. packed array dictstackoverflow 
4. packed array dictstackunderflow 
5. packed array execstackoverflow 
6. packed array handleerror 
7. operator interrupt 
B. packed array invalidaccess 
9. packed array invalidexit 

10. packed array invalidfileaccesB 
lI. packed array invalidfont 
12. packed array invalidrestore 
13. packed array ioerror 
14. packed array limitcheck 
15. packed array nocurrentpoint 
16. packed array ranqecheck 
17. packed array stackoverflow 
lB. packed array stackunderflow 
19. packed array syntaxerror 
20. packed array timeout 
2l. packed array typecheck 
22. packed array undefined 
23. packed array undefinedfilename 
24. packed array undefinedresult 
25. packed array unmatchedmark 
26. packed array unregistered 

5userdict 
found in: systemdict 
access priviledge: Accessible 
length: 17 
max length: 200 

I. inteqer tcopies 
2. dictionary $idleTimeDict 
3. dictionary $printerdict 
4. packed array ReadldleFonts 
5. packed array UseIdleTime 
6. packed array a4 
7. packed array b5 
8. packed array cleardietstaek 
9. dictionary exeedict 

10. packed array executive 
lI. packed array legal 
12. packed array letter 
13. packed array prompt * 
14. packed array pstaek * 
15. packed array quit 
16. dictionary serverdict 
17. packed array start * 
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Dictionary Key/Value Analysis 

Product: QMS·PS 800 
entry type name 

6 execdict 
found in: userdict 
access priviledge: Accessible 
length: 6 
max length: 6 

I. packed array 
2. inteqer 
3. packed array 
4. operator 
5. boolean 
6. file 

7 $printerdict 
found in: userdict 

checkquit 
execdepth 
idleproc 
print 
quitflaq 
stmtfile 

access priviledge: Accessible 
length: 13 
max length: 20 

I. packed array 
2. packed array 
3. packed array 
4. packed array 
5. packed array 
6. packed array 
7. inteqer 
8. array 
9. packed array 

10. packed array 
11. integer 
12. inteqer 
13. integer 

8$idle1rimeI>ict 
found in: userdict 

0 
18 
2 
24 
8 
dopaqe 
heiqht 
mtx 
proc 
setpaqe 
width 
xoffset 
yoffset 

access priviledge: Accessible 
length: 13 
max length: 15 

I. array ROMnames 
2. strinq ascii26 
3. strinq ascii62 
4. string ascii81 
5. string ascii94 
6. packed array bmpI 

Version: 38.0 

7. packed array boundsCheck 
8. packed array 
9. array 

10. inteqer 
lI. string 
12. inteqer 
13. p~cked array 

9 serverdict 
found in: userdict 

idlA 
idleArry 
idle I 
idl.eStr 
idl.eStrI 
stoppred 

access priviledge: Accessible 
length: 48 
max length: 50 

1. packed array 
2. packed array 
3. packed array 
4. packed array 
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o 

2 
3 

Revision: 0 
entry type 

5. boolean 
6. file 
7. strinq 
8. fUe 
9. pacted array 

10. packed array 
lI. packed array 
12. packed arrax 
13. inteqer 
14. integer 
15. inteqer 
16. packed array 
17. packed array 
18. packed array 
19. array 
20. packed array 
2I. packed array 
22. packed array 
23. packed array 
24. integer 
25. integer 
26. packed array 
27. packed array 
28. inteqer 
29. boolean 
30. inteqer 
3I. boolean 
32. array 
33. packed array 
34. packed array 
35. packed array 
36. packed array 
37. packed array 
38. dictionary 
39. string 
40. file 
4I. string 
42. fHe 
43. array 
44. array 
45. boolean 
46. packed array 
47. packed array 
48. inteqe .. 

10 specialswitch 
found in: serverdict 

name 

al.tfl.aq 
altin 
altname 
altout 
al.tprint 
appletal.kcl.ose 
appletalkopen 
batchidleproc 
baud25 
baud9 
commhash 
dexch 
eXchdef 
execjob 
exitserver 
fontname 
hashcommpa~ams 

initprinter 
intidleproc 
parity25 
parity9 
printerstatus 
protect 
saveswitch 
Bccok 
secretdict 
sendctrl.d 
server 
setnulldevice 
aetrealdevice 
aetsccatreams 
setatreams 
settimeouts 
specialswi tch 
startpage 
stdin 
stdname 
stdout 
awitchclose 
switchopen 
transparent 
warmedup 
watchatreama 
wtimeout 

access priviledge: Accessible 
length: 2 
max length: 5 

I. 
2. 

packed array 
packed array 

llmydict 
found in: 12 

o 

access priviledge: Accessible 
length: 19 
max length: 20 

I. strinq 
2. strinq 2048 
3. packed array 4616 
4. strinq 512 
5. strinq 520 
6. packed array 528 
7. string 536 
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Appendix II 

Product: QMS-PS 800 Version: 38.0 
entry type 

8. string 
9. boolean 

10. integer 
11. packed array 
12. integer 
13. packed array 
14. string 
15. integer 
16. dictionary 
17. integer 
18. boolean 
19. integer 

12 ==dict 
found in: 13 

name 

576 
abort 
bits 
eflush 
eindex 
eprint 
errstr 
laststat 
rnydict 
ntrys 
report 
stat 

access priviledge: Accessible 
length: 21 
max length: 24 

l. dictionary --dict 
2. string NL 
3. packed array arraytype 
4. packed array booleantype 
5. integer cp 
6. packed array cvsprint 
7. packed array dicttype 
8. packed array filetype 
9. packed array fonttype 

10. packed array integertype 
1l. packed array marktype 
12. packed array nametype 
13. packed array nulltype 
14. packed array operatortype 
15. packed array packedarraytype 
16. packed array realtype 
17. integer rmargin 
18. packed array savetype 
19. packed array stringtype 
20. packed array tprint 
2l. packed array typeprint 

13 Helvetica-Bold 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

l. dictionary Charstrinqs 
2. array Encodinq 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary private 
1l. integer uniqueID 

Appendices 

Dictionary Key/V alue Analysis 

Revision: 0 
entry type 

14 Courier-Oblique 

name 

found in: FontDirectory 
access priviledge: Accessible 
length: 12 
max length: 12 

l. dictionary CharStrinqs 
2. array Encoding 
3. font FID 
4. packed array FontBBox 

5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary Private 
1l. integer strokeWidth 
12. integer UniqueID 

15 Courier-BoldOblique 
found in: FontDirectory 
access priviledge: Accessible 
length: 12 
max length: 12 

l. dictionary Char Strings 
2. array Encoding 
3. font FID 
4. packed array FontBBoX 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary Private 
1l. integer strokeWidth 
12. integer UniqueID 

16 Courier-Bold 
found in: FontDirectory 
access priviledge: Accessible 
length: 12 
max length: 12 

l. dictionary Char strings 
2. array Encoding 
3. font FID 
4. packed array FontBBox 

5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary private 
1l. integer StrokeWidth 
12. integer UniqueID 
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Dictionary Key/V alue Analysis 

Product: QMS-PS 800 Version: 38.0 
entry type name 

17 Symbol 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

1- dictionary Char strings 
2. array Encoding 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary Private 
1l. integer UniqueID 

18 Helvetica-BoldOblique 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

l. dictionary Char Strings 
2. array Encoding 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer Paint Type 

10. dictionary Private 
11. integer UniqueID 

19 Courier 
found in: FontDirectory 
access priviledge: Accessible 
length: 12 
max length: 12 

1- dictionary Charstrings 
2. array Encoding 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer Paint Type 

10. dictionary Private 
11- integer stroke Width 
12. integer UniqueID 

20 Times-Roman 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

l. 
2. 

dictionary 
array 

Appendix II - 8 

Char strings 
Encoding 

Revision: 0 
entry type name 

3. font FID 
4. packed. array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer Paint Type 

10. dictionary Private 
1l. integer uniqueID 

21 Times-BoldItalic 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

l. dictionary Charstrings 
2. array Encoding 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary Private 
11. integer uniqueID 

22 Helvetica-Oblique 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

l. dictionary Charstrinqs 
2. array Encodinq 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer paintType 

10. dictionary Private 
1l. integer uniqueID 

23 Helvetica 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

l. dictionary Charstrinqs 
2. &.rray Encoding 
3. font FID 
4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
8. integer FontType 
9. integer PaintType 

10. dictionary Private 
11. inteqer UniqueID 
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Product: QMS-PS 800 
entry type name 

24 Times-Bold 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

Version: 38.0 

1. dictionary Char Strings 
2. array Encoding 
3. font FID 

4. packed array FontBBox 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
B. integer FontType 
9. integer PaintType 

10. dictionary Private 
11. integer uniqueID 

25 Times-Italic 
found in: FontDirectory 
access priviledge: Accessible 
length: 11 
max length: 11 

1. dictionary Char strings 
2. array Encoding 
3. font FID 

4. packed array FontBBoX 
5. dictionary FontInfo 
6. array FontMatrix 
7. name FontName 
B. integer FontType 
9. integer Paint Type 

10. dictionary Private 
II. integer UniqueID 

26 Fontinfo 
found in: Times-Italic 
access priviledge: Accessible 
length: 9 
max length: 9 

I. string FarnilyName 
2. string FullNarne 
3. real ItalicAngle 
4. string Notice 
5. integer underlinePosition 
6. integer UnderlineThickness 
7. string Weight 
8. boolean isFixedPitch 
9. string version 

27 Private 
found in: Times-Italic 
access priviledge: No Access 

Appendices 

Dictionary KeylValue Analysis 

Revision: 0 
entry type 

28 CharStrings 

name 

found in: Times-Italic 
access priviledge: Accessible 
length: 211 
max length: 211 

I. string .notdef 
2. string A 

3. string AE 

4. string Aacute 
5. string Acircumflex 
6. string Adieresis 
7. string Aqrave 
B. string Aring 
9. string Atilde 

10. string B 

II. string C 

12. string Ccedilla 
13. string D 

14. string E 

15. string Eacute 
16. string Ecircumflex 
17. string Edieresis 
18. string Eqrave 
19. string F 

20. string G 

2I. string H 

22. string 
23. string Iacute 
24. string Icircumflex 
25. string Idieresis 
26. string Igrave 
27. string J 

28. string K 

29. string L 

30. string Lslash 
3I. string M 

32. string N 

33. string Ntilde 
34. string 0 

35. string OE 

36. string Oacute 
37. string ocircumflex 
38. string Odieresis 
39. string ograve 
40. string Oslash 
4I. string otilde 
42. string p 

43. string Q 

44. string R 

45. string S 

46. string Scaron 
47. string T 

48. string U 

49. string Uacute 

50. string Ucircumflex 
5I. string udieresis 
52. string Ugrave 
53. string V 
54. string W 
55. string X 

56. string Y 

57. string Ydieresis 
58. string Z 
59. string Zcaron 
60. string a 
6I. string aacute 
62. string acircumflex 
63. string acute 
64. string adieresis 
65. string ae 
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Dictionary Key/V alue Analysis Appendix!! 

Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

66. string aqrave 139. string loqicalnot 
67. string ampersand 140. string lslash 
68. string aring 141. string In 

69. string asciicircum 142. string macron 
70. string asciitilde 143. string minus 
71. string asterisk 144. string n 
72. string at 145. string nine 
73. string atilde 146. string ntilde 
74. string b 147. string numbersign 
75. string backs lash 148. string 0 

76. string bar 149. string oacute 
77. string braceleft 150. &tring ocircumflex 
78. string braceriqht 151. string odieresis 
79. string bracketleft 152. string oe 
80. string bracketright 153. string ogonek 
81. string breve 154. string ograve 
82. string bullet 155. string one 
83. string c 156. string ordfeminine 
84. string caron 157. string ordmasculine 
85. string ccedilla 158. string oalash 
86. string cedilla 159. string otilde 
87. string cent 160. string p 
88. string circumflex 161. string paragraph 
89. string colon 162. string parenleft 
90. string comma 163. string parenright 
91. string copyright 164. string percent 
92. string currency 165. string period 
93. string d 166. string periodcentered 
94. string dagger 167. string perthousand 
95. string daggerdbl 168. string plus 
96. string dieresis 169. string q 
97. string dollar 170. string question 
98. string dotaccent 171. string questiondown 
99. string dotlessi 172. string quotedbl 

100. strinq e 173. string quotedblbase 
101. string eacute 174. string quotedblleft 
102. string ecircumflex 175. string quotedblright 
103. string edieresis 176. string quoteleft 
104. string egrave 177. string quoteright 
105. string eight 178. string quotesinglbase 
106. string ellipsis 179. string quotesingle 
107. string emdash 180. string r 
108. string endash 181. string registered 
109. string equal 182. string ring 
110. string exclam 183. string s 
111. string exclamdown 184. string scaron 
112. string f 185. string section 
113. string fi 186. string semicolon 
114. string five 187. string seven 
115. string fl 188. string six 
116. string florin 189. string slash 
117. string four 190. string space 
118. string fraction 191. string sterling 
119. string g 192. string t 
120. string germandbls 193. string three 
121. string grave 194. string tilde 
122. string greater 195. string trademark 
123. string guillemotleft 196. string two 
124. string guillemotright 197. string u 
125. string guilsinglleft 198. string uacute 
126. string guilsinglright 199. string ucircurnflex 
127. string h 200. string udieresis 
128. string hungarumlaut 201. string ugrave 
129. string hyphen 202. string underscore 
130. string i 203. string v 
131. string iacute 204. string w 
132. string icircumflex 205. string x 
133. string idieresis 206. string y 
134. string igrave 207. string ydieresis 
135. string j 208. string yen 
136. string k 209. string 
137. strin9 1 210. string zcaron 
138. string less 211. string zero 
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Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

29 Fontinfo 4I. string Otilde 
42. string p 

found in: Times-Bold 43. string Q 

access priviledge: Accessible 44. string R 

45. string s 
length: 9 46. string Scaron 

max length: 9 41. string T 

48. string U 

I. string FarnilyName 49. string Uacute 

2. string FullName 50. string Ucircurnflex 
3. integer ItalicAngle 5I. string Udieresis 
4. string Notice 52. string Uqrave 
5. integer UnderlinePosition 53. string V 

6. integer UnderlineThickness 54. string W 

7. string Weight 55. string X 

8. boolean isFixedPitch 56. string y 

9. string version 51. string Ydieresis 
58. string 
59. string Zcaron 

30 Private 60. string a 

found in: Times-Bold 6I. string aacute 
62. string acircumflex 

access priviledge: No Access 63'. string acute 
64. string adieresis 
65. string ae 

31 CharStrings 66. string agrave 
61. string ampersand 

found in: Times-Bold 68. string arinq 

access priviledge: Accessible 69. string asciicircum 
10. string asciitilde 

length: 211 1I. string asterisk 

max length: 211 12. string at 
73. string atilde 

I. string .notdef 14. string b 
2. string A 75. s~ring backslash 
3. string AE 16. string bar 
4. string Aacute 71. string braceleft 
5. string Acircumflex 7S. string braceright 
6. string Adieresis 19. string bracketleft 
1- string Agrave 80. string bracketright 
8. string Aring 8I. strinq breve 
9. string Atilde 82. string bullet 

10. string B 83. string c 
lI. string C 84. string caron 
12. string Ccedilla 85. string ccedilla 
13. string D 86. string cedilla 
14. string E 81. string cent 
15. string Eacute 8S. string circumflex 
16. string Ecircumflex 89. string colon 
17. string Edieresis 90. string comma 
lS. string Eqrave 9I. string copyright 
19. string F 92. string currency 
20. string G 93. string d 
2I. string H 94. string dagger 
22. string 95. string daggerdbl 
23. string Iacute 96. string dieresis 
24. string Icircurnflex 91. string dollar 
25. string Idieresis 98. string dot accent 
26. string Iqrave 99. string dotlessi 
21. string J 100. string e 
28. string K 10I. string eacute 
29. strinq L 102. string ecircumflex 
30. string Lslash 103. string edieresis 
3I. string M 104. string eqrave 
32. string N 105. string eight 
33. string Ntilde 106. string ellipsis 
34. string D 101. string emdash 
35. string DE 108. string endash 
36. string Oacute 109. string equal 
31. string ocircumflex 110. string exclarn 
38. string Odieresis 11I. string exclamdown 
39. string Ograve 112. string 
40. string Oalash 113. string fi 
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Dictionary Key/V alue Analysis Appendix II 

Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 
114. string five 181. string seven 
115. string fl 188. string six 
116. string florin 18'. string slash 
111. string four 190. string space 
118. string fraction 191- string starlin; 
11'. string g 192. strinq t 
120. string germandbls 193. string- three 
121- string grave 194. string tilde 
122. string qreater 1'5. string trademark 
123. string quillemotleft 196. string two 
124. string quillemotright 1'1. string u 
125. string quilsinglleft 198. string uacute 
126. strinq quilsinglright 1". string ucircum.:flex 
121. string h 200. string udiereaia 
128. string hungarumlaut 201- string uqrave 
12'. string hyphen 202. string underscore 
130. string i 203. string v 
131- string iacute 204. string w 

132. strinq icircumflex 205. string x 
133. strinq idieresis 206. string- y 
134. string igrave 201. string ydieresis 
135. string j 208. string yen 
136. string k 209. string 
131. string I 210. string zcaron 
138. string les8 211- string zero 
139. string logicalnot 
140. string lslash 

32 Fontinfo 141- string m 
142. string macron found in: Helvetica 143. string minus 
144. string n access priviledge: Accessible 
145. string nine length: 9 146. string ntilde 
141. string numbersiqn max length: 9 
148. string 0 

FamilyName 149. string aacute 1- string 

150. string ocircumflex 2. string FullName 

151- string odiereais 3. integer ItalicAngle 

152. string oe 4. string Notice 

153. string ogonek 5. integer tTnderlinePosition 

154. string 6. integer tTnderlineThickness oqrave 
1. string Weight 155. string one 

156. string ordfeminine 8. boolean isFixedPitch 

151. string orcimasculine 
,. string version 

158. string oalash 
159. string otilde 33 Private 160. string p 
161- string paragraph found in: Helvetica 
162. string parenleft 

access priviledge: No Access 163. string parenright 
164. string percent 
165. string period 

34 CharStrings 166. string periodcentered 
161. string perthouaand found in: Helvetica 
168. string plus 

access priviledge: Accessible 169. string q 
110. string question length: 211 
111- string questiondown 
112. string quatedbl max length: 211 
113. string quatedblbase 1- string .notdef 
114. string quatedblleft 2. string A 
115. string quotedblright 3. string AS 
116. string quoteleft 4. string Aacute 
111. string quoteright 5. string Acircumflex 
118. string quotesinglbase 6. string Adierea!. 
119. atrinq quotesingle 1. string Aqrave 
180. string r 8. string Aring 
181- string registered 9. string Atilde 
182. string ring 10. string B 
183. string s 11- string C 
184. string Bcaron 12. string Ccedilla 
115. string section 13. string D 
186. string semicolon 
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Appendix!! Dictionary KeyN alue Analysis 

Product: QMS·PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

14. string E 87. string cent 
15. string Eacute 88. string circumflex 
16. string Ecircumflex 89. string colon 
17. string Edieresis 90. string comma 
18. string Egrave 9l. string copyright 
19. string F 92. string currency 
20. strinq G 93. string d 
2l. string H 94. string dagger 
22. string 95. string daggerdbl 
23. string lacute 96. string dieresis 
24. string Icircumflex 97. string dollar 
25. string Idieresis 98. string dotaccent 
26. string lqrave 99. string dotlessi 
27. string J 100. string e 
28. string K 10l. string eacute 
29. string L 102. string ecircumflex 
30. string Lslash 103. string edieresis 
3l. string M 104. string eqrave 
32. IJtring N 105. string eight 
33. string Ntilde 106. string ellipsis 
34. string 0 107. string em.dash 
35. string OE 108. string endash 
36. string Oacute 109. string equal 
37. string Ocircumflex 110. string exclam 
38. string Odieresis 11l. string exclamdown 
39. string Ograve 112. string f 
40. string Oslash 113. string !i 
4l. string otilde 114. strinq five 
42. string p 115. string fl 
43. string Q 116. string florin 
44. string R 117. string four 
45. string S 118. string fraction 
46. string Scaron 119. string 9 
41. string T 120. string germandbls 
48. string U 12l. string grave 
49. string Uacute 122. string greater 
50. string ucircumflex 123. string guillemotleft 
5l. string Udieresis 124. string guillemotright 
52. string uqrave 125. string guilsinglleft 
53. string V 126. string guilsinglright 
54. string W 121. strinq h 
55. string X 128. string hunqaruml.aut 

56. string y 129. string hyphen 
51. string Ydieresis 130.. string i 
58. string Z 13l. string iacute 
59. string Zcaron 132. string icircumflex 
60. string a 133. atrinq idieresis 
6l. string aacute 134. string igrave 
62. string acircumflex 135. string j 
63. string acute 136. string k 
64. string adieresia 137. string 1 

65. string ae 138. string leas 
66. string ag-rave 139. string logicalnot 
67. string ampersand 140. string lalash 
68. string aring 14l. string m 

69. string asciicircum 142. string macron 
10. string asciitil.de 143. string minus 
1l. string asterisk 144. string n 
72. string at 145. string nine 
73. string atilde 146. string ntilde 
74. string b 141. string numbersign 
75. string backs lash 148. string 0 

16. string bar 149. string oacute 
77. string braeel.eft 150. string oeircum.flex 
78. string braceright 151- string adieresis 
79. string bracketleft 152. string oe 
80. string bracketright 153. string ogonek 
8l. string breve 154. string oqrave 
82. string bullet 155. string one 
83. string c 156. string ordfeminine 

84. string caron 157. string ordmasculine 

85. string ccedilla 158. strinq oal.ash 
86. string cedilla 159. string otilde 
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Dictionary KeylValue Analysis 

Product: QMS.PS 800 Version: 38.0 
entry type name 

160. strinq p 
16l. strinq paraqraph 
162. strinq parenleft 
163. strinq parenriqht 
164. strinq percent 
165. strinq period 
166. strinq periodcentered 
167. strinq perthollsand 
168. strinq plus 
169. strinq q 
170. string question 
17l. string questiondown 
172. strinq quotedbl 
173. strinq quotedblbase 
174. strinq quotedblleft 
175. strinq quotedblriqht 
176. string quoteleft 
177. strinq quoteright 
178. strinq quotesinqlbase 
179. strinq quotesinqle 
180. strinq r 
18l. strinq registered 
182. strinq rinq 
183. strinq s 
184. strinq scaron 
185. strinq section 
186. strinq semicolon 
187. strinq seven 
188. strinq six 
189. strinq slash 
190. strinq space 
19l. strinq sterlinq 
192. strinq t 
193. strinq three 
194. strinq tilde 
195. strinq trademark 
196. strinq two 
197. string u 
198. strinq uacute 
199. strinq ucirctimflex 
200. strinq udieresis 
20l. string ugrave 
202. strinq underscore 
203. strinq v 
204. strinq w 
205. strinq l< 
206. string y 
207. strinq ydieresis 
208. strinq yen 
209. string 
210. strinq zcaron 
21l. strinq zero 

35 FontInfo 
found in: Helvetica-Oblique 
access priviledge: Accessible 
length: 9 
max length: 9 

l. strinq FamilyNam.. 
2. strinq FullName 
3. inteqer ItalicAnqle 
4. strinq Notice 
5. inteqer UnderlinePosition 
6. inteqer UnderlineThickness 
7. strinq lfeiqht 
8. boolean isFixedPitch 
9. strinq version 
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Revision: 0 
entry type 

36 Private 
found in: Helvetica-Oblique 
access priviledge: No Access 

37 Fontinfo 
found in: Times-BoldItalic 
access priviledge: Accessible 
length: 9 
max length: 9 

l. string FamilyName 
2. strinq FullName 
3. inteqer ItalicAngle 
4. strinq Notice 
5. inteO'er UnderlinePosition 

Appendix II 

6. inteqer UnderlineThickness 
7. strinq weiqht 
8. boolean isFixedPitch 
9. strinq version 

38 Private 
found in: Times-BoldItalic 
access priviledge: No Access 

39 CharStrings 
found in: Times-BoldItalic 
access priviledge: Accessible 
length: 211 
max length: 211 

l. strinq .notdef 
2. strinq A 
3. string AE 

4. strinq Aaeute 
5. strinq Acircumflex 
6. strinq Adiereais 
7. strinq Aqrave 
8. strinq Arinq 
9. string Atilde 

10. string B 
11. strinq C 
12. strinq Ccedilla 
13. string D 
14. strinq E 
15. string Bacute 
16. strinq Ecircumflex 
17. strinq Edieresis 
18. strinq Eqrave 
19. string F 
20.· string G 

2l. string H 

22. string 
23. strinq Iacute 
24 •. strinq Icirctimflex 
2!;. strinq Idiereaia 
26. strinq ,Igrave 
27. string J 

28. strinq It 

2'. strinq L 
30. strinq Lslash 
31- string H 

32. strinq N 
33. string Ntilde 
34. strinq 0 
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Appendix II Dictionary Key/Value Analysis 

Product: QMS·PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

35. string DE 108. string endash 
36. string Oacute 109. string equal 
37. string Ocircumflex 110. string exclam 
38. string Odieresis 111·. string exclamdown 
39. string oqrave 112. string f 
40. string Oalash 113. string fi 
4l. string DtUde 114. string five 
42. string P 115. string fl 
43. string Q 116. string florin 
44. string R 117. string four 
45. string S 118. string fraction 
46. string Scaran 119. string g 
47. string T 120. string germandbls 
48. string U 12l. string grave 
49. string Uacute 122. string greater 
50. string ucircumflex 123. string guillernotleft 
5l. string Udieresis 124. string guillemotright 
52. string Ugrave 125. string guilsinglleft 
53. string V 126. string guilsinglright 
54. string W 127. string h 
55. string X 128. string hungarumlaut 
56. string y 129. string hyphen 
57. string Ydieresis 130. string i 
58. string Z 13l. string iacute 
59. string Zearen 132. string icircu.m.flex 
60. string a 133. string idieresis 
6l. string aacute 134. string igrave 
62. string acircumflex 135. string j 
63. string acute 136. string k 

64. string adieresis 137. string 1 

65. string ae 138. string less 
66. string agrave 139. string logicalnot 
67. string ampersand 140. string Islash 
68. string aring 14l. string m 

69. string asciicircum 142. string macron 
70. string asciitilde 143. string minus 
7l. string asterisk 144. string n 
72. string at 145. string nine 
73. string atilde 146. string ntilde 
74. string b 147. string number sign 
75. string backslash 148. string 0 

76. string bar 149. string oacute 
77. string braceleft 150. string ocircumflex 
78. string braceright 15l. string odieresis 
79. string bracketleft 152. string oe 
80. string bracketright 153. string oqonek 
8l. string breve 154. string ograve 
82. string bullet 155. string one 
83. string c 156. string ordfeminine 
84. string caron 157. string orcimasculine 
85. string ccedUla 158. string oslash 
86. string cedilla 159. string otUde 
87. string cent 160. string p 
88. string circumflex 16l. string paragraph 
89. string colon 162. string parenleft 
90. string comma 163. string parenright 
9l. string copyright 164. string percent 
92. string currency 165. string period 
93. string d 166. string periodcentered 
94. string dagger 167. string perthousand 
95. string daggerdbl 168. string plUS 
96. string dieresis 169. string q 
97. string dollar 170. string question 
98. string dotaccent 17l. string questiondown 
99. string dotlessi 172. string quotedbl 

100. string e 173. string quotedblbase 
10l. string eacute 174. string quotedblleft 
102. string ecircumflex 175. string quotedblright 
103. string edieresis 176. string quoteleft 
104. string egrave 177. string quote right 
105. string eight 178. string quotesinglbase 
106. string ellipsis 179. string quotesingle 
107. string emdash 180. string r 
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Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

18l. strinq registered 8. string Aring 
182. strinq ring 9. string Atilde 
183. string 10. string B 
184. string scaron 11. string C 

185. string section 12. string Ccedilla 
186. string semicolon 13. strinq 0 

187. string seven 14. strinq E 

188. string six 15. strinq Eacute 
189. string slash 16. strinq Ecircumflex 
190. string space 17. strinq Edieresis 
19l. string sterling 18. string Eqrave 
192. string t 19. string F 
193. string three 20. string G 

194. strinq tilde 2l. string H 

195. string trademark 22. string 
196. string two 23. string Iacute 
197. strinq u 24. string Icircumflex 
198. string uacute 25. string Idieresis 
199. string ucircumflex 26. string Igrave 

200. string udieresis 27. strinQ J 

20l. strinq uqrave 28. string K 

202. string underscore 29. strinq L 

203. string v 30. string Lslash 

204. strinq w 3l. string M 

205. strinq x 32. strinq N 

206. string y 33. strinq Ntilde 
207. string ydieresis 34. string 0 

208. string yen 35. string OE 

209. strinq 36. string oacute 
210. string zcaron 37. strinq Ocircumflex 
21l. strinq zero 38. strinq Odieresis 

39. strinq Ograve 
40. string Oslash 

40 FontInfo 4l. strinq Otilde 

found in: Times-Roman 42. strinq P 

43. string Q 

access priviledge: Accessible 44. strinq R 

length: 9 45. strinq S 

46. strinq Scaron 

max length: 9 47. string T 

48. strinq U 
l. string FarnilyName 49. string uacute 
2. string FullName 50. string ucircumflex 
3. integer ItalicAnqle 5l. strinq Udieresis 
4. string Notice 52. strinq ugrave 
5. integer UnderlinePosition 53. strinq V 
6. integer UnderlineThickness 

54. string W 
7. string Weight 55. strinq X 
8. boolean isFixedP i tch 56. strinq y 
9. string version 57. string Ydieresis 

58. string Z 

41 Private 59. strinq Zcaron 
60. string a 

found in: Times-Roman 6l. strinq aacute 

access priviledge: No Access 62. strinq acircurnflex 
63. strinq acute 
64. string adieresis 

42 CharStrings 
65. string ae 
66. string aqrave 

found in: Times-Roman 67. string ampersand 

access priviledge: Accessible 
68. strinq aring 
69. Btrinq asciicircum 

length: 211 70. strinq asciitilde 
7l. strinq asterisk 

max length: 211 72. strinq at 

l. Btrinq .notdef 73. strinq atilde 

2. strinq A 74. Btrinq b 

3. string AE 
75. string backslash 

4. strinq Aacute 76. strinq bar 

5. string Acircurnflex 77. string braceleft 

6. strinq Adieresis 78. Btrinq braceright 

7. strinq Aqrave 79. string bracketleft 
80. strinq bracketriqht 
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Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

8l. string breve 154. string oqrave 
82. string bullet 155. string one 
83. string c 156. string ordfeminine 
84. string caron 157. string ordmasculine 
85. string ccedilla 158. string oalash 
86. string cedilla 159. string otilde 
87. string cent 160. string p 
88. string circumflex 16l. string paragraph 
89. string colon 162. string parenleft 
90. string conuna 163. string parenright 
9l. string copyright 164. string percent 
92. string currency 165. string period 
93. string d 166. string periodcentered 
94. string dagger 167. string perthollsand 
95. string daggerdbl 168. string plus 
96. string dieresis 169. string q 
97. string dollar 170. string question 
98. string dot accent 17l. string questiondown 
99. string dotlessi 172. string quotedbl 

100. string e 173. string quotedblbase 
10l. string eacute 174. string quotedblleft 
102. string ecircumflex 175. string quetedblright 
103. string edieresis 176. string quoteleft 
104. string egrave 177. string quoteright 
105. string eight 178 .. string quotesinglbase 
106. string ellipsis 179. string quotesingle 
107. string emdash 180. string r 
108. string endash 18l. string registered 
109. string equal 182. string ring 
1l0. string exclam 183. string 
lll. string exclamdown 184. string scaren 
112. string f 185. string section 
113. string fi 186. string semicolon 
114. string five 187. string seven 
115. string fl 188. string six 
116. string florin 189. string slash 
117. string four 190. string space 
118. string fraction 191- string sterling 
119. string g 192. string t 
120. string germandbls 193. string three 
12l. string grave 194. string tilde 
122. string greater 195. string trademark 
123. string guillemotleft 196. string two 
124. string guillemotright 197. string u 
125. string guilsinglleft 198. string uacute 
126. string guilsinglright 199. string ucircumflex 
127. string h 200. string udieresis 
128. string hungarumlaut 20l. string ugrave 
129. string hyphen 202. string underscore 
130. string i 203. string v 
13l. string iacute 204. string w 
132. string icircurnflex 205. string x 
133. string idieresis 206. string y 
134. string igrave 207. string ydieresis 
135. string j 208. string yen 
136. string k 209. string 
137. string 1 210. string zcaron 
138. string less 21l. string zero 
139. string logicalnot 
140. string Islash 
14l. string m 43 FonUnfo 
142. string macron found in: Courier 143. string minus 
144. string n access priviledge: Accessible 
145. string nine length: 8 146. string ntilde 
147. strinq nwnbersign max length: 8 
148. string 0 

string FamilyName 
149. string oacute l. 

150. string ocircurnflex 2. string FullName 

151- string odieresis 3. integer ItalicAngle 

152. string oe 4. integer UnderlinePosition 

153. string ogonek 5. integer Underline Thickness 
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Product: QMS·PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

6. string Weight 55. string Ydieresis 
7. boolean isFixedPitch 56. string Z 
8. string version 57. string Zcaron 

58. string a 
59. string aacute 

44 Private 60. string acircumflex 

found in: Courier 6l. string acute 
62. string adieresis 

access priviledge: No Access 63. string agrave 
64. string ampersand 
65. string aring 

4S CharStrings 66. string asciicircum 
67. string asciitilde found in: Courier 68. string asterisk 

access priviledge: Accessible 69. string at 
70. string atilde 

length: 199 7l. string b 

max length: 199 72. string backslash 
73. string bar 

l. string .notdef 74. string braeeleft 
2. string A 75. string braceright 
3. string Aaeute 76. string bracketleft 
4. string Acircumflex 77. string bracketright 
5. string Adieresis 78. string breve 
6. string Aqrave 79. string bullet 
7. string Aring 80. string c 
8. string Atilde 8l. string caron 
9. string B 82. string ccedilla 

10. string C 83. string cedilla 
1l. strinq Ccedil1a 84. string cent 
12. string D 85. string circumflex 
13. string E 86. string colon 
14. strinq Eacute 87. string comma 
15. string Ecircumflex 88. string currency 
16. string Edieresia 89. string d 
17. string Eqrave 90. string dagger 
lB. string F 9l. string daqgerdbl 
19. string G 92. string dieresis 
20. string H 93. string dollar 
2l. string I 94. string dotaccent 
22. string Iacute 95. string dotlessi 
23. string Icircumflex 96. string e 
24. string Idieresis 97. string eacute 
25. string Iqrave 98. string ecircumflex 
26. string J 99. string edieresis 
27. string It 100. string egrave 
28. string L 10l. string. eight 
29. string Lslash 102. string ellipsis 
3~. string M 103. string emdash 
3l. string II 104. string endash 
32. string IItilde 105. string equal 
33. string 0 106. string exclam 
34. string oaeute 107. string exclamdown 
35. string ocircumflex 108. string f 
36. string Odieresis 109. string five 
37. string Oqrave 110. string florin 
38. string Oslash 11l. string four 
39. string otilde 112. string fraction 
40. string P 113. string 9 
4l. string Q 114. string germandbls 
42. string R 115. string grave 
43. string S 116. string greater 
44. string Scaron 117. string quillemotleft 
45. string T 118. string quillemotright 
46. string U 119. string quilsinglleft 
47. strinq Uacute 120. string quilsinglright 
48. string ucircumflex 12l. string h 
49. string Udieresis 122. string hungarumlaut 
50. string Uqrave 123. string hyphen 
5l. string V 124. string i 
52. string W 125. string iacute 
53. string X 126. string icircumflex 
54. string y 127. string idieresis 
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Product: QMS.PS 800 Version: 38.0 
entry type name 

128. string iqrave 
129. string j 
130. string It 
13l. string 1 
132. string less 
133. string 181ash 

134. string m 
135. string macron 
136. string n 
137. string nine 
138. string ntilde 
139. string numbersign 
140. string 0 

14l. string oacute 
142. string ocircumflex 
143. string odieresis 
144. string ogonek 
145. string oqrave 
146. string one 
147. string ordfeminine 
148. string ordmasculine 
149. string oslash 
150. string otilde 
15l. string p 
152. string paragraph 
153. string parenleft 
154. string parenright 
155. string percent 
156. string period 
157. string periodcentered 
158. string plus 
159. string q 
160. string question 
16l. string questiondown 
162. string quotedbl 
163. string quotedblbase 
164. string quotedblle"ft 
165. string quotedblright 
166. string quoteleft 
167. string quoteright 
168. string quotesinqlbase 
169. string quote single 
170. string r 
17l. string ring 
172. string 
173. string scarOD 

174. string section 
175. string semicolon 
176. string seven 
177. string six 
178. string slash 
179. string space 
180. string sterling 
18l. string t 
182. string three 
183. string tilde 
184. string two 
185. string u 
186. string uacute 
187. string ucircumflex 
188. string udieresis 
189. string ugrave 
190. string underscore 
19l. string v 
192. string w 
193. string x 
194. string y 
195. string ydieresis 
196. string yen 
197. string 
198. string zcaron 
199. string zero 

Appendices 

Dictionary Key/V alue Analysis 

Revision: 0 
entry type 

46 Fontinfo 

name 

found in: Helvetica-BoldOblique 
access priviledge: Accessible 
length: 9 
max length: 9 

l. string FamilyName 
2. string FullNarne 
3. integer ItalicAngle 
4. string Notice 
5. integer UnderlinePosition 
6. integer UnderlineThickness 
7. string Weight 
8. boolean isFixedPitch 
9. strinq version 

47 Private 
found in: Helvetica-BoldOblique 
access priviledge: No Access 

48 Char Strings 
found in: Helvetica-BoldOblique 
access priviledge: Accessible 
length: 211 
max length: 211 

l. string .notdef 

2. string- A 
3. string AE 

4. string Aacute 
5. string Acircumf1.ex 
6. strinq Adieresis 
7. string Aqrave 
8. string Aring 
9. string Atilde 

10. string B 
11. string C 
12. string Ccedilla 
13. string D 
14'. string E 
15. string Eacute 
16. string Ecircumflex 
17. string Edieresis 
18. string Egrave 
19. string F 

20. string G 

2l. string H 

22. string 
23. string Iacute 
24. string Icircumflex 
25. string Idieresis 
26. string Igrave 
27. strir>g J 
28. string K 

29. strinq L 

30. string Lslash 
3l. string M 

32. string N 
33. string Ntilde 
34. string 0 

35. string OE 
36. string Oacute 
37. string Ocircumflex 
38. string Odieresis 
39. string Ograve 
40. string Oalash 
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Product: QMS·PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

4!. string otilde 114. string five 
42. string P 115. string fl 
43. string Q 116. string florin 
44. string R 117. string four 
45. string S 118. string fraction 
46. string Scaron 119. string 9 
47. string T 120. string qermandbls 
48. string U 12!. strinq qrave 
49. string Uacute 122. string qreater 
50. string ucircumflex 123. string quillemotleft 
5!. string Vdieresia 124. string quillemotright 
52. strinq uqrave 125. string quilsinglleft 
53. string V 126. string guilsinglright 
54. string W 127. string h 
55. string X 128. string hungarumlaut 
56. string Y 129. string hyphen 
57. string Ydieresis 130. string i 
58. string Z 13l. string iacute 
59. string Zcaron 132. strinq icircumfl.ex 
60. string a 133. string idieresis 
6!. strinq aacute 134. string igrave 
62. strinq acircumflex 135. strinq j 
63. strinq acute 136. string k 
64. string adieresis 137. string 1 
65. strinq ae 138. strinq less 
66. string aqrave 139. strinq logicalnot 
67. str!nq ampersand 140. strinq lslash 
68. strinq arinq 14!. strinq m 
69. string asciicircum 142. string macron 
70. strinq asciitilde 143. strinq minus 
7!. string asterisk 144. string n 
72. strinq at 145. string nine 
73. string atilde 146. strinq ntilde 
74. string b 147. strinq numbersiqn 
75. string backslash 148. strinq 0 

76. strinq bar 149. strinq aacute 
77. string braeeleft 150. string ocircumflex 
78. string braceriqht 15!. string adieresis 
79. string brackeUeft 152. string oe 
80. strinq bracketright 153. string oqonek 
8!. strinq breve 154. strinq oqrave 
82. strinq bullet 155. atrinq one 
83. string c 156. string ordfeminine 
84. strinq caron 157. string ordmaaculine 
85. string ccedilla 158. strinq oalash 
86. string cedilla 159. strinq otilde 
87. strinq cent 160. string p 
88. strinq circumflex 16l. strinq paraqraph 
89. strinq colon 162. string parenleft 
90. strinq comma 163. strinq parenright 
9l. strinq copyright 164. strinq percent 
92. string currency 165. string period 
93. string d 166. string periodcentered 
94. strinq daqqer 167. strinq perthouaand 
95. string daqgerdbl 168. string plus 
96. string dieresis 169. string q 
97. string dollar 170. s.trinq question 
98. string dotaccent 17l. string questiondown 
99. strinq doUessi 172. strinq quotedbl 

100. string e 173. strinq quotedblbase 
10l. string aacute 174. strinq quotedblleft 
102. strinq ecircumflex 175. string quotedblriqht 
103. strinq edieresis 176. string quoteleft 
104. string eqrava 177. strinq quoteriqht 
105. atrinq eiqht 178. string quotesinqlbase 
106. strinq ellipsis 179. string quotesinqle 
107. string amdaah 180. strinq r 
108. strinq andash 18 I. atrinq registered 
109. strinq equal 182. string ring 
110. string exclam 183. string s 
11 I. string exclamdown 184. string scaron 
112. strinq f 185. string section 
113. atrinq fi 186. string semicolon 
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Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

187. strinq seven 15. strinq Qmeqa 
188. strinq six 16. strinq omicron 
189. strinq slash 17. strinq Phi 
190. strinq space 18. string- Pi 
19l. strinq sterlinq 19. strinq Psi 
192. strinq t 20. strinq Rfraktur 
193. strinq three 2l. strinq Rho 
194. string tilde 22. strinq Siqrna 
195. strinq trademark 23. string Tau 
196. strinq tvo 24. string Theta 
197. strinq u 25. string Upsilon 
198. strinq uacute 26. strinq Upsilonl 
199. strinq ucircumflex 27. strinq xi 
200. strinq udieresia 28. strinq Zeta 
20l. strinq uqrave 29. strinq aleph 
202. strinq underscore 30. strinq alpha 
203. strinq v 3l. strinq ampersand 
204. strinq w 32. strinq angle 
205. string x 33. string- anqleleft 
206. strinq y 34. strinq anqleriqht 
207. strinq ydieresis 35. strinq apple 
208. strinq yen 36. strinq approxequal 
209. strinq 37. strinq arrowboth 
210. strinq zcaron 38. strinq arrowdblboth 
21l. strinq zero 39. strinq arrowdbldown 

40. strinq arrowdbl.left 
4l. strinq arrowdblriqht 

49 FontInfo 42. string arrowdblup 

found in: Symbol 43. strinq arrowdown 
44. strinq arrowhorizex 

access priviledge: Accessible 45. strinq arrowl.eft 

length: 8 
46. strinq arrowriqht 
47. strinq arrowup 

max length: 8 48. strinq arrowvertex 
49. strinq asteriakmath 

l. atrinq Fam1lyName 50. strinq bar 
2. strinq FullName 5l. strinq beta 
3. inteqer ItalicAnqle 52. strinq braceex 
4. inteqer UnderlinePosition 

53. strinq braceleft 
5. inteqer Underline Thickness 54. strinq braceleftbt 
6. strinq Ifeiqht 55. string bracel.eftmid 
7. boolean isFixedP itch 56. strinq bracelefttp 
8. strinq version 57. atrinq braceriqht 

58. strinq braceriqhtbt 

50 Private 59. string braceriqhtmid 
60. strinq braceriqhttp 

found in: Symbol 6l. strinq bracketleft 

access priviledge: No Access 62. strinq bracketleftbt 
63. strinq bracketl.eftex 
64. strinq bracketlefttp 

51 CharStrings 
65. strinq bracketriqht 
66. strinq bracketriqhtbt 

found in: Symbol 67. atrinQ bracketriqhtex 
68. strinq bracketriqhttp 

access priviledge: Accessible 69. strinq bullet 

length: 190 70. string carriaqereturn 
7l. strinq chi 

max length: 190 72. strinq circlemultiply 

l. string .notdef 73. strinq circleplus 

2. string Alpha 74. strinq club 

3. strinq Beta 75. strinq colon 

4. strinq Chi 76. strinq comma 

s. strinq Delta 77. strinq conqruent 

6. strinq Epsilon 78. strinq copyriqhtsans 

7. atrinq Eta 79. strinq copyriqhtserif 

8. strinq Gamma 
80. strinq deqree 

9. strinq Ifraktur 8l. strinq delta 

10. strinq Iota 82·. strinq diamond 

1l. strinq Kappa 83. strinq divide 

12. string Lambda 84. strinq dotmath 

13. strinq Mu 85. atrinq eiqht 

14. strinq Nu 86. strinq element 
87. strinq ellipsis 
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Product: QMS-PS 800 Version: 38.0 Revision: 0 
entry type name entry type name 

88. strinq emptyset 16l. strinq reqisterserif 
89. string epsi~on 162. strinq rho 
90. strinq equa~ 163. strinq second 
9l. strinq equivalence 164. strinq semicolon 
92. string eta 165. strinq seven 
93. string exclam 166. strinq siqma 
94. string existentia~ 167. s.trinq siqmal 
95. strinq five 168. strinq similar 
96. strinq florin 169. strinq six 
97. string four 170. strinq slash 
98. string fraction 17l. string space 
99. string qamma 172. strinq spade 

100. strinq gradient 173. string suchthat 
10l. string greater 174. strinq summation 
102. string greaterequal 175. string tau 
103. strinq heart 176. string therefore 
104. string infinity 177. strinq theta 
105. string inteqra~ 17B. strinq theta 1 
106. string inteqralbt 179. string" three 
107. string' integralex 180. strinq trademark sans 
lOB. strinq inteqraltp IBl. strinq trademarkaerif 
109. strinq intersection IB2. strinq two 
HO. strinq iota lB3. strinq underscore 
Hl. strinq kappa 184. strinq union 
H2. strinq ~ambda 185. strinq universal 
H3. strinq less 186. strinq upsilon 
H4. strinq lessequal 187. strinq weierstrass 
H5. string ~oqicaland 188. strinq xi 
H6. strinq ~oqicalnot 189. string zero 
H7. strinq ~oqicalor 190. strinq zeta 
H8. strinq lozenge 
H9. strinq minus 
120. strinq minute 52 FontInfo 
12l. string mu found in: Courier-Bold 122. strinq mu~ti~y 

123. strinq nine access priviledge: Accessible 
124. string notel.ement length: 8 125. strinq notequal 
126. strinq notaubaet max length: 8 
127. strinq nu 

string Fami~yName 12B. string number sign l. 

129. string 2. string FullName omega 
3. integer ItalicAngle 130. string omegal 

13l. string omicron 4. integer UnderlinePosition 

132. strinq one 5. integer UnderlineThickness 

133. string paren~eft 
6. strinq Weiqht 

134. strinq paren~eftbt 
7. boolean isFixedPitch 

135. string parenleftex B. strinq version 

136. string parenlefttp 
137. string parenriqht 53 Private 13B. string parenrightbt 
139. string parenrightex found in: Courier-Bold 
140. string parenrighttp access priviledge: No Access 14l. strinq partia~diff 

142. string percent 
143. string period 

54 FontInfo 144. strinq perpendicular 
145. string phi found in: Courier-BoldOblique 
146. string phil 

access priviledge: Accessible 147. string pi 
14B. strinq p~us length: 8 
149. strinq plusminus 
150. strinq product max length: 8 
15l. string proper subset l. string FamHyName 
152. string proper superset 2. strinq FullName 
153. string proportional 3. integer ItalicAnqle 
154. strinq psi 4. integer UnderlinePoaition 
155. strinq question 5. integer Under~ineThickness 
156. string radica~ 6. string weiqht 
157. string radicalex 7. boo~ean iaFixedPitch 
15B. strinq reflexaubaet B. string version 
159. string reflex superset 
160. string register sans 
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Product: QMS·PS 800 
entry type name 

55 Private 
found in: Courier-BoldOblique 
access pliviledge: No Access 

56 FontInfo 
found in: Courier-Oblique 
access priviledge: Accessible 
length: 8 
max length: 8 

Version: 38.0 

1- strinq FamilyName 
2. strinq FullName 
3. inteqer ItalicAnqle 
4. integer UnderlinePosition 
5. integer Underl.ineThicknes s 
6. strinq Weiqht 
7. boolean iaFixedPitch 
8. strinq version 

57 Private 
found in: Courier-Oblique 
access priviledge: No Access 

Appendices 

Dictionary Key/V alue Analysis 

Revision: 0 
entry type 

58 FontInfo 

name 

found in: Helvetica-Bold 
access priviledge: Accessible 
length: 9 
max length: 9 

1- string FamilyName 
2. strinq FullName 
3. inteqer ItalicAnqle 
4. strinq Notice 
5. inteqer UnderlinePosition 
6. inteqer UnderlineThickness 
7. strinq weiqht 
8. boolean isFixedPitch 
9. strinq version 

59 Private 
found in: Helvetica-Bold 
access privlledge: No Access 

Commands with • are documented commands. 
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Appendix III 

Introduction 

How to Use the Table 

Appendices 

Exhaustive Cross Reference Table of PostScript Names 

This cross reference table is the key to unlocking the relationships between 
all of the internal procedures. In it can be found every name which occurs 
in the resident PostScript interpreter. 

Perhaps you have come across am ysterious system variable such as an entry 
in the serverdict. This table will help locate all of its occurances in the in
terpreter which will then lead you to its discussion in this book through the 
Inside PostScript index in the next section. The names can occur within a 
dictionary in which case they are marked ***dict entry***, or within a pro
cedure in which case the procedure name and the dictionary where the pro
cedure is found are listed. 

The entries themselves tell quite a bit about the structure of the interpreter. 
For instance the numeric entries at the beginning of the table are never 
directly referenced from within a procedure since they are all marked as 
***dict entry***. Instead, as the interpreter is studied, these procedures are 
found to be indirectly referenced and executed as engine status and 
thumbwheel switches are read. 

Suppose the integer 0 is placed on the stack and executed. With four pro
cedures named 0 how does the interpreter know which one to execute. The 
table shows that a procedure called 0 exists in four separate dictionaries. 

If all occurences of appletalkclose must be determined, the table shows that 
the dictionary entry (***dict entry***) is in serverdict and that it is called 
from the procedure switchclose. 

Most interesting is the searching out of the locations of system procedures 
and variables. For instance, where is the startpage string executed? The table 
shows that startpage is located in the serverdict and that it is referenced only 
once in the start procedure (start is located in userdict). 

This list is exhaustive of all dictionaries and procedures. If a procedure con
tains two references to a single name, only one entry is made in the table. 
The list does not contain entries in the font dictionaries and their sub dic
tionaries since these entries are repetative and would unnecessarily clutter 
the table. Also, the font dictionaries are not discussed in this book since they 
are not involved in any of the printer control procedures discussed herein. 

The last portion of the table contains names which are preceeded by a "/". 
If you are looking for a PostScript name variable, both the slash and non
slash entries should be checked. 
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Exhaustive Cross Reference Table of PostScript Names 

Cross Reference Table 

name 

18 
2 

2048 
24 
3 

4616 
512 
520 
528 
536 
576 
8 
a4 
abort 
abort 
abs 
abs 
aba 
abs 
aba 
abs 
abs 
abs 
abs 
abs 
abs 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
add 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
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wherefound 

***dict entry"'·* 
***dict entry··* 
***dict entry*** 
***dict entry·** 
***dict entry**1\
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*1\-· 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry·*'" 
***dict entry*** 
***dict entry*** 
** *dict entry*** 
***dict entry·** 
printererror 
***dict entry*** 

18 
2 
24 

a4 
b5 
leqal 
letter 
setpage 
***dict entry*** 
o 
18 
2 
24 

a4 
appletalkopen 
b5 
dopage 
eprint 
executive 
hashcommpararns 
idlA 
initprinter 
legal 
letter 
printerstatus 
proc 
pstack 
setpage 
setrealdevice 
stack 
start 
tprint 
UseldleTime 
warrnedup 
***dict entry*** 
dictfull 
dictstackoverflow 
dictstackunderflow 
execstackoverflow 
invalidaccess 
invalidexit 
invalidfileaccess 
invalidfont 
invalidrestore 
ioerror 
limitcheck 

dictfound in 

specialswitch 
rnydict 
$printerdict 
serverdict 
specialswitch 
serverdict 
$printerdict 
serverdict 
$printerdict 
rnydict 
$printerdict 
serverdict 
rnydiet 
rnydict 
mydict 
mydict 
mydict 
rnydict 
$printerdict 
userdict 
statusdict 
rnydict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdict 
userdict 
userdict 
userdict 
$printerdict 
systemdict 
$printerdiet 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdict 
serverdict 
userdict 
$printerdict 
mydict 
userdict 
serverdiet 
$idleTirneDict 
serverdiet 
userdiet 
userdict 
serverdict 
$printerdiet 
userdiet 
$printerdiet 
serverdiet 
systemdiet 
userdiet 
--diet 
userdiet 
serverdict 
systemdict 
errordict 
errordict 
errordict 
errordict 
errordiet 
error diet 
errordiet 
errordiet 
errordict 
errordiet 
errordiet 

name 

aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
aload 
altflaq 
altflag 
altflag 
altflaq 
altflaq 
altflag 
altin 
altin 
altin 
altnarne 
altout 
altout 
altout 
altprint 
anehorseareh 
and 
and 
and 
and 
and 
and 
and 
and 
and 
appletalkclose 
appletalkclose 
appletalkopen 
appletalkopen 
appletalkopen 
appletalktype 
appletalktype 
arc 
aren 
areto 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 
array 

where found 

noeurrentpoint 
ranqecheck 
stackoverflow 
stackunderflow 
syntax error 
timeout 
typeeheek 
undefined 
undefinedfilename 
undefinedresult 
unmatchedmark 
unreqistered 
VMerror 
***dict entry*** 
. error 

altprint 
setscestreams 
stoppred 
watchstreams 
***dict entry*** 
stoppred 
watchstreams 
***dict entry*** 
***dict entry*** 
1 
altprint 
***dict entry*** 
***dict entry*** 
***dict entry*** 
4616 

528 
exeejob 
prlntererror 
ReadldleFonts 
setrealdevice 
setsccstreams 
warmedup 
***dict entry*** 
switchclose 
* * *dict entry* * * 
set streams 
switchopen 
***diet entry*** 
appletalkopen 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
diet full 
dictstackoverflow 
dictstackunderflow 
eXecstackoverflow 
invalidaceess 
invalidexit 
invalidfileaceess 
invalidfont 
invalidrestore 
ioerror 
limiteheck 
nocurrentpoint 
ranqecheck 
ReadldleFonts 
stackoverflow 
staekunderflow 
syntaxerror 
timeout 
typecheck 
undefined 
undefined filename 
undefined result 

Appendix/II 

diet found in 

errordict 
errordict 
errordiet 
errordict 
errordiet 
errordict 
errordict 
errordiet 
errordiet 
errordiet 
errordict 
errordict 
errordiet 
systemdict 
systemdict 
specialswitch 
serverdiet 
serverdict 
$idleTimeDict 
serverdict 
serverdict 
$idleTimeDiet 
serverdict 
serverdict 
serverdiet 
specialswi tch 
serverdict 
serverdict 
serverdict 
systemdict 
rnydict 
rnydiet 
serverdiet 
statusdiet 
userdiet 
serverdiet 
server diet 
serverdiet 
systemdict 
serverdict 
serverdiet 
serverdict 
serverdict 
serverdiet 
serverdiet 
status diet 
systerndiet 
systemdiet 
systemdict 
errordict 
errordiet 
errordiet 
errordict 
errordict 
error diet 
errordiet 
errordiet 
errordict 
errordict 
errordiet 
errordict 
errordiet 
userdict 
errordiet 
errordict 
errordict 
errordiet 
errordiet 
errordict 
errordict 
errordict 
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name 

array 
array 
array 
array 
array 
arra}rtype 
a80ii26 
a8cii62 
ascii81 
a80ii94 
a80ii94 
ashow 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
astore 
at an 
awidthshow 
b5 
batchidleproc 
baud25 
baud25 
baud9 
baud9 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
beqin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
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unmatchedmark 
unregistered 
VMerror 
**-diet entry*** 
.error 
*·-diet entry*·* 
***diet entry**
·-*diet entry·** 
·**diet entry··* 
ReadldleFonts 
***dict entry**· 
*·*diet entry*** 

18 
2 
24 
8 
a4 
b5 
diet full 
dictstackoverflow 
dictstackunderflow 
execstaekoverflow 
invalidaecess 
invalidexit 
invalidfileaceess 
invalidfont 
invalidrestore 
ioerror 
legal 
letter 
limitcheck 
noeurrentpoint 
rangecheek 
setpage 
stackoverflow 
stackunderfl.ow 
syntaxerror 
timeout 
type check 
undefined 
undefinedfilename 
undefinedresult 
unmatehedmark 
unregistered 
VMerror 
***diet entry*** 
. error 
***diet entry*** 
***diet entry*** 
**""dict entry*** 
**""diet entry**"" 
setsecstreams 
***diet entry*** 
setsccstreams 
***diet entry*** 

18 
2 
24 
3 

a4 
altprint 
appletalkopen 
b5 
batehidleproe 
dopage 
execjob 
executive 
fontname 

diet found in 

errordiet 
errordiet 
errordiet 
systemdiet 
systemdiet 
--diet 
$idleTimeDict 
$idleTimeDict 
$idleTimeDict 
userdiet 
$idleTimeDict 
systemdict 
$printerdiet 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdiet 
userdict 
errordiet 
error diet 
errordict 
errordict 
errordict 
errordict 
errordict 
error diet 
errordiet 
error diet 
userdict 
userdiet 
errordict 
errordict 
errordiet 
$printerdiet 
errordict 
errordict 
errordiet 
error diet 
error diet 
errordiet 
errordiet 
errordiet 
errordict 
errordiet 
errordiet 
systemdict 
systemdict 
systemdict 
systemdiet 
userdict 
serverdict 
serverdiet 
serverdiet 
serverdiet 
serverdiet 
serverdiet 
$printerdict 
specialswitch 
server diet 
specialswiteh 
$printerdict 
$printerdict 
$printerdict 
server diet 
$printerdiet 
user diet 
serverdiet 
serverdict 
userdiet 
serverdiet 
$printerdict 
serverdiet 
userdiet 
serverdiet 

Exhaustive Cross Reference Table of PostScript Names 

name 

begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
begin 
bind 
bits 
bits 
bitshift 
bit shift 
bit shift 
bit shift 
blink 
bmpI 
bmpI 
booleantype 
boundsCheek 
boundsCheck 
bytesavailable 
bytesavailable 
bytesavailable 
bytesavailable 
cachestatus 
ceiling 
cexec 
charpath 
checkpassword 
checkquit 
cheekquit 
elear 
clear 
clear 
eleardietstack 
cleardictstaek 
cleardietstack 
clearinterrupt 
cleaririterrupt 
clearinterrupt 
clear interrupt 
elearinterrupt 
clearinterrupt 
elearinterrupt 
eleartomark 
cleartomark 
cleartomark 
clip 
clippath 
closefile 
close file 
close file 
elosepath 
elosesce 
elosesce 
closesce 
elosesec 
command 
commhash 
commhash 
eommhash 
eoneat 
concatmatrix 
copy 
copy 
copy 

where found 

handleerror 
intidleproc 
legal 
letter 
printer error 
proe 
ReadldleFonts 
setpage 
setseestreams 
settimeouts 
start 
stopPred 
UseldleTime 
watehstreams 
***diet entry*** 

***diet entry*** 
printererror 
**"'diet entry*** 
4616 
hasheommparams 
printererror 
***diet entry*** 
***diet entry*** 
ReadldleFonts 
***diet entry*"'* 
"'**diet entry**'" 
ReadldleFonts 
***diet entry*** 
execjob 
stopPred 
watchstreams 
***diet entry"'** 
***diet entry*** 
""**diet entry*** 
***diet entry*** 
***dict entry"'** 
"'''''''diet entry*** 
executive 
***diet entry*"'* 
exeejob 
start 
***dict entry*** 
exeejob 
start 
***diet entry"'** 

3 
exeejob 
executive 
"""""'diet entry*** 
executive 
ReadldleFonta 
***diet entry*** 
***diet entry*** 
***diet entry*** 
exeejob 
executive 
***diet entry*** 
***diet entry"'** 
appletalkopen 
setseestreams 
switehclose 
***diet entry*** 
***diet entry*** 
execjob 
setseestreams 
***diet entry*** 
***diet entry*** 
***diet entry*** 

18 
2 

diet found in 

errordiet 
serverdict 
userdict 
userdict 
statusdiet 
$printerdiet 
userdiet 
$printerdiet 
serverdiet 
serverdiet 
userdict 
$idleTimeDiet 
userdiet 
serverdiet 
systemdiet 
systemdiet 
systemdiet 
statusdict 
mydict 
mydict 
serverdict 
statusdict 
systemdiet 
statusdict 
userdiet 
$idleTimeDict 
--diet 
userdiet 
$idleTirneDict 
serverdiet 
$idleTimeDict 
serverdict 
systemdict 
systemdiet 
systemdiet 
systemdict 
systemdict 
statusdict 
userdict 
exeediet 
serverdiet 
userdict 
systemdict 
server diet 
user diet 
userdiet 
serverdiet 
specialswiteh 
serverdiet 
serverdiet 
serverdiet 
userdict 
systemdiet 
userdiet 
userdiet 
systemdiet 
systemdiet 
systemdict 
serverdict 
userdict 
systemdict 
systemdict 
serverdiet 
serverdiet 
serverdiet 
statusdiet 
$error 
serverdiet 
server diet 
serverdiet 
systemdict 
systemdict 
$printerdict 
$printerdict 
$printerdict 
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name 

copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
eopypaqe 
cos 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
count 
countdictstack 
cQuntdictstack 
countdictstack 
countexecstack 
counttomark 
counttomark 
Courier 
Courier-Bold 
Courier-BoldOblique 
Courier-Oblique 
ep 
ep 
currentcacheparams 
currentdash 
currentdict 
currentdict 
current file 
current flat 
current font 
currentgray 
currenthsbcolor 
currentlinecap 
currentlinejoin 
currentlinewidth 
currentmatrix 
currentmiterlimit 
current packing 
currentpoint 
currentrgbcolor 
currentscreen 
currenttransfer 
curveto 
cvi 
evi 
evi 
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wherefound 

24 

a4 
b5 
legal 
letter 
pstack 
setpage 
stack 
***dict entry*** 
***diet entry*** 
***dict entry*** 
dictfull 
dictstaekoverflow 
dictstackunderflow 
execstackoverflow 
invalidaeeess 
invalidexit 
invalidfileaccess 
invalidfont 
invalidrestore 
ioerror 
limiteheek 
noeurrentpoint 
pstaek 
rangeeheek 
stack 
staekoverflow 
staekunderflow 
syntaxerror 
timeout 
typeeheek 
undefined 
undefinedfilenarne 
undefinedresul t 
unmatchedrnark 
unregistered 
VMerror 
***diet entry*** 
.error 
eleardietstaek 
exeejob 
***diet entry*** 
***diet entry*** 
ReadldleFonts 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
tprint 
***diet entry*** 
***dict entry*,** 
***diet entry*** 
printererror 
***diet entry*** 
***diet entry*** 
***dict entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
o 
18 
2 

diet found in 

$printerdiet 
$printerdiet 
userdiet 
userdiet 
userdiet 
userdiet 
userdict 
$printerdict 
systemdict 
systemdict 
systemdiet 
systemdict 
errordiet 
errordict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordiet 
errordiet 
userdict 
errordiet 
systemdiet 
errordict 
errordict 
errordiet 
errordict 
errordict 
errordict 
errordict 
errordiet 
error diet 
errordiet 
errordiet 
systemdict 
systemdict 
userdiet 
serverdict 
systemdiet 
systemdiet 
userdict 
systemdiet 
FontDirectory 
FontDireetory 
FontDirectory 
FontDirectory 
--diet 
--diet 
systemdict 
systerndict 
statusdiet 
systemdiet 
systemdiet 
systemdi-et 
systerndiet 
systemdict 
systerndict 
systemdiet 
systemdiet 
systemdiet 
systemdiet 
systemdict 
systemdiet 
systemdict 
systemdiet 
systemdict 
systerndiet 
systemdict 
$printerdict 
$printerdict 
$printerdict 

name 

evi 
cvi 
evi 
cvi 
cvi 
cvi 
cvi 
evi 
evi 
evlit 
evn 
evr 
evrs 
evrs 
eva 
evs 
evs 
evs 
evs 
evs 
cvs 
evs 
cvs 
evs 
evsprint 
evsprint 
evsprint 
evsprint 
cvsprint 
evx 
evx 
evx 
evx 
evx 
daytime 
debugmode 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
de!: 
de! 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
def 
defaultmatrix 

wherefound 

24 

a4 

b5 
dopaqe 
leqal 
letter 
proc 
***dict entry*** 
***dict entry*** 
***diet entry*** 
***diet entry*** 
printer error 
***diet entry*** 
4616 
cvsprint 
eprint 
findfont 
handleerror 
operatortype 
stack 
***dict entry*** 

-print 
booleantype 
inteqertype 
name type 
realtype 
***diet entry*** 

executive 
***diet entry*** 
***diet entry*** 
***dict entry*** 

1 

18 
2 
24 

528 
8 
a4 
b5 
batchidleproc 
bmpI 
boundsCheck 
dopaqe 
eprint 
exchdef 
exeejob 
executive 
handleerror 
intidleproe 
leqal 
letter 
printererror 
proc 
ReadldleFonts 
setpage 
setsccstreams 
setstreams 
start 
stoppred 
tprint 
UseldleTime 
watehstreams 
***diet entry*** 

***diet entry*** 

Appendix/II 

diet found in 

$printerdiet 
$printerdict 
userdict 
userdiet 
$printerdiet 
userdict 
userdiet 
$printerdiet 
systemdiet 
systerndict 
systemdiet 
systemdict 
status diet 
systemdict 
mydiet 
--diet 
mydiet 
systemdict 
errordiet 
-diet 
systemdiet 
systerndiet 
systemdiet 
systemdict 
-diet 
--diet 
--diet 
--diet 
-diet 
serverdiet 
serverdict 
serverdict 
userdiet 
systemdiet 
systemdict 
statusdict 
serverdict 
$printerdiet 
specialswiteh 
serverdict 
specialswitch 
$printerdiet 
$printerdiet 
$printerdict 
serverdiet 
mydict 
$printerdiet 
user diet 
userdiet 
serverdict 
$idleTimeDiet 
$idleTimeDict 
$printerdiet 
mydiet 
serverdict 
serverdict 
userdiet 
errordict 
serverdict 
userdict 
userdiet 
statusdict 
$printerdict 
userdiet 
$printerdiet 
serverdict 
serverdict 
userdict 
$idleTimeDict 
--diet 
userdiet 
serverdict 
systemdiet 
systemdiet 
systemdict 
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name wherefound diet found in name where found diet found in 

defaulttimeouts 0 serverdict dstackarray ***dict entry··· $error 
defaulttimeouts 0 speeialswiteh dtransform ***dict entry··· systemdiet 
defaulttimeouts serverdict dup $printerdiet 
defaulttimeouts speeialswi teh dup specialswitch 
defaulttimeouts 3 serverdict dup 18 $printerdiet 
defaulttimeouts batehidleproe server diet dup 2 $printerdict 
defaulttimeouts execjob serverdict dup 2 serverdict 
defaulttimeouts intidleproe serverdict dup 24 $printerdiet 
defaulttimeouts ***dict entry··· status diet dup 8 $printerdiet 
define font ***dict entry··· systemdiet dup a4 userdict 
dexch stoppred $idleTimeDiet dup appletalkopen serverdict 
dexch watchstreams serverdict dup arraytype -diet 
dexch ***dict entry··· serverdict dup b5 userdict 
diablo 0 specialswiteh dup dexch serverdict 
diablo ***dict entry··· statusdict dup diet full errordict 
diet ***dict entry··· systemdiet dup dictstackoverflow errordict 
diet full ***dict entry··· errordict dup dictstackunderflow errordict 
dietstaek diet full error diet dup eflush mydiet 
dietstaek dietstaekoverflow errordiet dup execstackoverflow errordict 
dictstack dictstackunderflow errordict dup find font systemdict 
dietstack execstackoverflow errordict dup fontname serverdict 
dietstaek invalidaceess errordict dup handleerror errordict 
dietstaek invalidexit errordict dup initprinter serverdict 
dictstack invalidfileaccess errordiet dup invalidaceess errordict 
dietstack invalidfont errordiet dup invalidexit errordiet 
dietstaek invalidrestore . errordict dup invalidfileaecess errordict 
dictstack ioerror errordict dup invalidfont errordict 
dictstaek limiteheek errordiet dup invalidrestore errordict 
dietstaek nocurrentpoint errordict dup ioerror errordict 
dietstaek ranqecheck errordict dup leqal userdict 
dietstaek stackoverflow errordiet dup letter userdict 
dietstaek stackunderflow errordict dup limiteheek errordict 
dietstaek syntaxerror errordiet dup nametype -diet 
dietstaek timeout errordict dup nocurrentpoint errordiet 
dietstaek typecheek errordict dup paekedarraytype -diet 
dictstack undefined errordict dup printerstatus serverdict 
dietstaek undefinedfilename errordiet dup pstaek userdict 
dietstaek undefinedresult errordict dup ranqecheek errordiet 
dietstaek unmatchedmark errordict dup Run systemdiet 
dietstaek unreqistered errordict dup setpaqe $printerdiet 
dietstaek VMerror errordict dup setrealdevice aerverdict 
dietstaek ***diet entry*** systemdict dup setscestreams serverdict 
dietstaek .error systemdiet dup stack systemdiet 
dietstaekoverflow ***diet entry*** errordiet dup staekoverfl.ow errordict 
dietstaekunderflow ***diet entry*** errordiet dup stackunderflow errordiet 
diettype ***diet entry*** -diet dup stopPred $idleTimeDiet 
disableinterrupt 0 serverdiet dup strinqtype -diet 
disableinterrupt 1 serverdiet dup syntaxerror errordiet 
disableinterrupt 3 serverdiet dup timeout errordiet 
disable interrupt exeejob serverdict dup tprint -diet 
disable interrupt executive userdict dup typecheek errordiet 
disableinterrupt start userdict dup typeprint --diet 
diaableinterrupt stopPred $idleTimeDiet dup undefined errordiet 
disable interrupt watchstream.s serverdict dup undefined filename errordiet 
disable interrupt ***diet entry*** systemdiet dup undefinedresult errordict 
div $printerdiet dup unmatchedmark errordict 
div 18 $printerdiet dup unreqistered errordiet 
div 2 $printerdiet dup VMerror errordict 
div 24 $printerdiet dup warmedup serverdiet 
div 8 $printerdiet dup watchstreams server diet 
div a4 userdict dup ***dict entry*** eyatem.diet 
div b5 uaerdict dup • error systemdiet 
div dopaqe $printerdiet dup systemdiet 
div leqal userdict dup -print systemdiet 
div letter userdiet echo ***dict entry*** systemdiet 
div proc $printerdiet eeinfo bounds Check $idleTimeDiet 
div ReadldleFonts userdiet eeinfo ReadldleFonts userdict 
div setpaqe $printerdiet eeram ***diet entry*** status diet 
div ***dict entry*** systemdiet eescrateh 0 speeialswi tch 
doclose exeejob serverdiet eescrateh 2 serverdict 
docloee ***diet entry*** $error eescratch appletalkopen serverdict 
dopage ***dict entry*** $printerdiet eescratch hasheommparams aerverdict 
dostartpage start userdiet eescratch setsccstreams serverdict 
dostartpaqe ***diet entry*** st~tusdiet e..,scratch ***dict entry*** statusdiet 
dstack ***diet entry*** $error eexee ***diet entry*** systemdiet 

Appendices Appendix III - 5 



Exhaustive Cross Referenee Table of PostScript Names 

name 

eflush 
eflush 
eindex 
eindex 
eindex 
enableinterrupt 
enableinterrupt 
enableinterrupt 
enableinterrupt 
enableinterrupt 
enableinterrupt 
enableinterrupt 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
eoclip 
eofill 
eprint 
eprin~ 

eprint 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
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wherefound 

printererror 
*··diet entry·-
eflush 
eprint 
***dict entry·_· 

printererror 
stopPred 
watchstreams 
***dict entry**-

1 

18 
2 
24 

a4 
altprint 
appletalkopen 
b5 
batchidleproc 
cleardictstack 
dopage 
execjob 
executive 
fontname 
handle error 
intidleproc 
legal 
letter 
printererror 
proc 
ReadldleFonts 
setpaqe 
setsccstreams 
settimeouts 
start 
stoppred 
UseldleTirne 
watchstreams 
**·diet entry*-· 

***dict entry* •• 
···diet entry·*-
4616 
printererror 
**·diet entry·.* 
o 
528 
diet full 
dictstackoverflow 
dietstaekunderflow 
exeejob 
exeestackoverflow 
initprinter 
invalidaccess 
invalidexit 
invalidfileaecess 
invalidfont 
invalidrestore 
ioerror 
limitcheck 
noeurrentpoint 
printererror 
printerstatus 
rangeeheek 
ReadldleFonts 
setrealdevice 
setsccstreams 

dietfound in 

status diet 
mydict 
mydiet 
mydict 
mydiet 
serverdict 
serverdict 
serverdict 
statusdict 
$idleTimeDiet 
serverdict 
systemdict 
$printerdiet 
serverdiet 
specialswiteh 
specialswitch 
serverdict 
$printerdict 
$printerdiet 
$printerdiet 
serverdiet 
$printerdict 
userdict 
server diet 
serverdiet 
userdiet 
serverdiet 
userdiet 
$printerdiet 
server diet 
userdiet 
serverdiet 
errordiet 
serverdiet 
user diet 
userdiet 
statusdiet 
$printerdiet 
user diet 
$printerdict 
serverdiet 
serverdiet 
userdiet 
$idleTimeDiet 
userdiet 
server diet 
systemdict 
systemdict 
systemdiet 
systerndiet 
mydiet 
status diet 
mydiet 
speeialswiteh 
mydiet 
errordiet 
errordict 
errordiet 
serverdict 
errordict 
serverdict 
errordict 
errordict 
errordict 
errordiet 
errordict 
errordict 
errordict 
errordict 
statusdict 
serverdict 
errordict 
userdict 
serverdict 
serverdict 

name 

eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
eq 
erasepage 
erasepage 
erasepage 
erasepage 
eraaepage 
eraaepage 
erasepage 
erasepage 
eraaepage 
erasepage 
erasepage 
erasepaqe 
error diet 
error diet 
errordiet 
errorname 
errornarne 
errorname 
errstr 
errstr 
errstr 
estack 
estackarray 
exch 
exeh 
exch 
exeh 
exeh 
exeh 
exch 
exch 
exch 
exeh 
exeh 
exch 
exeh 
exch 
exch 
exeh 
exch 
exch 
exch 
exch 
exch 
exeh 
exch 
exeh 
exeh 
exch 
exeh 
exeh 
exch 
exch 
exch 
exch 
exch 
exch 
exeh 
exch 
exeh 
exch 

wherefound 

stackoverflow 
stackunderflow 
syntaxerror 
timeout 
typeeheek 
undefined 
undefinedfilename 
undefinedresul t 
unmatchedmark 
unregistered 
VMerror 
warmedup 
***dict entry*** 
.error 
o 
18 
2 
24 

a4 
b5 
execjob 
legal 
letter 
setpage 
***diet entry*** 
exeejob 
handleerror 
***diet entry··* 
execjob 
handleerror 
***dict entry**· 
eflush 
eprint 
***dict entry·** 
***diet entry*** 
***diet entry*** 

18 

2 

24 
3 

a4 
altprint 
appletalkopen 
b5 
batehidleproe 
bmpI 
dexch 
diet full 
dietstackoverflow 
dictstaekunderflow 
dopage 
eprint 
exehdef 
exeestaekoverflow 
findfont 
fontname 
idlA 
intidleproe 
invalidaccess 
invalidexit 
invalidfileaceess 
invalid font 
invalidrestore 
ioerror 
legal 
letter 
limiteheck 
nocurrentpoint 
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errordict 
errordict 
errordiet 
errordict 
errordiet 
errordict 
errordiet 
errordict 
errordict 
errordict 
errordiet 
serverdict 
systemdict 
systemdict 
$printerdiet 
$printerdiet 
$printerciiet 
$printerdiet 
$printerdiet 
uaerdict 
userdict 
serverdiet 
userdict 
userdict 
$printerdiet 
systemdiet 
aerverdict 
systerndict 
systemdict 
serverdiet 
errordiet 
$error 
mydiet 
mydiet 
mydiet 
$error 
$error 
serverdict 
$printerdict 
specialswiteh 
server diet 
$printerdiet 
$printerdiet 
serverdict 
$printerdiet 
serverdict 
$printerdiet 
userdict 
serverdict 
serverdiet 
userdiet 
serverdict 
$idleTimeDiet 
serverdict 
errordict 
errordict 
errordict 
$printerdiet 
mydict 
serverdiet 
errordict 
systemdiet 
serverdiet 
$idleTimeDiet 
serverdict 
errordiet 
errordict 
errordiet 
errordict 
errordiet 
errordiet 
userdict 
uaerdict 
errordict 
errordiet 
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exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 
exch 

exch 
exch 
exch 
exchdef 
exchdef 
exchdef 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
exec 
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wherefound 

printererror 
proc 
ranqecheck 
ReadldleFonts 
setpage 
setrealdevice 
setsccstreams 
stackoverflow 
stackunderflow 
start 
syntaxerror 
timeout 
tprint 
typeeheek 
undefined 
undefinedfilename 
undefinedresult 
urunatchedmark 
unregistered 
useldleTime 
VMerror 
warmedup 
***dict entry*** 
.error 
setsecstreams 
settimeouts 
***diet entry*** 
a 

1 
18 
2 
2 
24 
3 

a4 
bS 
diet full 
dictstaekoverflow 
dictstackunderflow 
execjob 
exeestackoverflow 
executive 
findfont 
handleerror 
handleerror 
initprinter 
invalidaeceas 
invalidexit 
invalidfileaceess 
invalidfont 
invalidrestore 
ioerror 
leqal 
letter 
limitcheck 
nocurrentpoint 
printererror 
proc 
ranqecheck 
set real device 
set streams 
stack. 
staekoverflow 
stackunderflow 
start 
syntaxerror 
timeout 
typeeheek 
typeprint 
undefined 
undefined filename 
undefinedresult 
unmatehedmark 

diet found in 

statusdict 
$printerdiet 
errordict 
userdiet 
$printerdiet 
serverdiet 
serverdiet 
errordiet 
error diet 
userdiet 
errordiet 
errordiet 
-diet 
errordict 
errordiet 
errordict 
errordict 
errordict 
errordict 
userdiet 
errordict 
serverdict 
systemdict 
systemdiet 
serverdict 
serverdiet 
serverdict 
$printerdict 
serverdict 
serverdict 
$printerdiet 
server diet 
$printerdiet 
$printerdict 
serverdict 
$printerdict 
userdiet 
userdict 
errordiet 
errordict 
errordict 
server diet 
errordict 
userdict 
systemdiet 
errordict 
systemdict 
serverdict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordict 
userdict 
userdict 
errordict 
errordict 
statusdict 
$printerdiet 
error diet 
serverdict 
serverdict 
systemdiet 
errordict 
errordict 
userdict 
errordiet 
errordict 
error diet 
--diet 
errordiet 
errordict 
errordict 
errordict 

Exhaustive Cross Reference Table of PostScript Names 

name 

exec 
exec 
exec 
exec 
exec 
execdepth 
execdepth 
execdepth 
execdict 
execdict 
execdict 
execdict 
execdict 
execdict 
execdict 
execdict 
execdict 
execjob 
execstack 
execstack 
execstack 
execstack 
execstack 
execstack 
execstack 
execs tack 
execstack 
execs tack 
execstack 
exeestack 
exeestaek 
execstack 
execstack 
execstaek 
execstack 
execstack 
execstack 
execstack 
execstack 
execstack 
elSE!Cstack 
execstack 
execstack 
execstack 
execstackoverflow 
executeonl y 
executive 
executive 
exit 
exit 
exit 
exit 
exit 
exit 
exit 
exit 
exit 
exit 
exit server 
exp 
false 
false 
false 
file 
file 
filetype 
fill 
find font 
flattenpath 
floor 
flush 
flush 
flush 
flush 
flush 

wherefound 

unregistered 
VMerror 
warmedup 
***dict entry*** 

executive 
prompt 
***diet entry*** 

3 
execjob 
executive 
quit 
start 
***dict entry*** 
***dict entry*** 
diet full 
dictstackoverflow 
dietstackunderflow 
execstackoverflow 
invalidaccess 
invalidexit 
invalidfileaccess 
invalidfont 
invalidrestore 
ioerror 
limitcheck 
nocurrentpoint 
ranqecheck 
stackoverflow 
stackunderflow 
syntaxerror 
timeout 
typecheek 
undefined 
undefinedfilename 
undefinedresult 
unmatchedmark 
unregistered 
VMerror 
***dict entry*** 
.error 
***dict entry*** 
***dict entry*** 

***dict entry*** 
checkquit 
executive 
ini tprinter 
printererror 
printerstatus 
ReadldleFonts 
set real device 
UseldleTime 
warmedup 
***dict entry*** 
***dict entry*** 
***dict entry*** 

appletalkopen 
***dict entry*** 
executive 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
***dict entry*** 
eflush 
execjob 
find font 
handleerror 
initprinter 

dictfound in 

errordict 
errordict 
serverdict 
systemdict 
systemdict 
userdict 
userdict 
execdict 
serverdict 
serverdict 
specialswitch 
serverdict 
serverdict 
userdict 
userdict 
userdict 
userdict 
serverdict 
errordict 
errordiet 
errordict 
errordict 
errordict 
errordiet 
errordict 
errordict 
errordiet 
errordict 
error diet 
errordict 
error diet 
errordict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordiet 
error diet 
errordict 
errordict 
errordict 
systemdict 
systemdict 
errordict 
systemdict 
specialswitch 
userdict 
execdict 
userdict 
serverdict 
statusdict 
serverdict 
user diet 
server diet 
userdict 
serverdict 
systemdict 
serverdict 
systemdiet 
specialswitch 
serverdict 
systemdict 
userdict 
systemdiet 
-diet 
systemdict 
systemdict 
systemdict 
systemdiet 
mydiet 
serverdict 
systemdict 
errordiet 
serverdict 
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name wherefound diet found in name where found diet found in 

flush printerstatus server diet qet undefinedresult errordict 
flush prompt userdict qet unmatchecimark errordict 
flush RUn systerndict qet unregistered errordict 
flush setrealdevice serverdict qet UseldleTime userdict 
flush warmedup serverdict qet VMerror errordict 
flush ***dict entry··* systemdiet qet ***dict entry*** systemdict 
flushfile 1 specialswitch qet . error systemdict 
flushfile altprint serverdict qetinterval appletalkopen serverdict 
flushfile execjob serverdict get interval diet full errordict 
flushfile ***dict entry·** systemdict get interval dictstackoverflow errordict 
FontDirectory find font systemdict getinterval dictstackunderflow errordict 
FontDirectory UseldleTime userdict get interval eflush mydict 
FontDirectory ***dict entry*** systemdict get interval eprint mydiet 
fontname specialswitch get interval execstackoverflow errordict 
fontname ***dict entry*** serverdiet getinterval invalidaecess errordict 
fonttype ***dict entry*** --diet get interval invalidexi t errordict 
for initprinter serverdict get interval invalidfileaccess errordict 
for ***dict entry*** systemdict get interval invalidfont errordict 
forall arraytype --diet qetinterval invalidrestore errordict 
forall packedarraytype -diet qetinterval ioerror errordict 
for all ***diet entry*** systemdict qetinterval lirnitcheek errordict 
frame device $printerdict qetinterval nocllrrentpoint errordict 
framedevice 18 $printerdiet get interval rangecheck errordict 
frame device 2 $printerdiet get interval ReadldleFonts userdict 
frame device 24 $printerdiet get interval stackoverflow errordict 
frame device 8 $printerdict get interval stackunderflow errordict 
framedevice a4 userdict getinterval syntaxerror errordict 
framedevice b5 llserdict getinterval timeout errordict 
framedevice leqal userdict get interval typecheck errordict 
frame device letter userdict get interval undefined errordict 
frarnedevice setpage $printerdiet get interval undefinedfilenarne errordict 
framedevice ***dict entry*** systemdict get interval undefinedresult errordict 
franksdict ***dict entry*** userdict getinterval unrnatchedmark errordict 
qe fontname serverdict getinterval unregistered errordict 
qe initprinter serverdict qetinterval UseldleTime userdict 
qe UseldleTime userdict qetinterval VMerror errordict 
qe ***dict entry·** systemdict get interval ***dict entry*** systemdict 
qet specialswitch qetinterval .error systemdict 
qet serverdiet qrestore UseldleTime userdict 
qet 528 mydict qrestore ***dict entry**· systemdict 
qet appletalkopen serverdict qrestoreall ***dict entry*·* systemdict 
qet checkquit execdict gsave UseldleTime userdict 
qet diet full errordict qsave ***dict entry*** systemdict 
qet dictstackoverflow errordict qt 0 $printerdict 
qet dictstackunderflow errordict qt 18 $printerdict 
qet execjob serverdict qt 2 $printerdict 
get execstackoverflow errordict qt 24 $printerdict 
qet executive userdict 'It $printerdict 
qet find font systemdict qt a4 userdict 
qet fontname serverdict 'It b5 userdict 
qet handleerror systemdict qt legal userdict 
qet idlA $idleTimeDict qt letter userdict 
qet intidleproc serverdict qt ReadldleFonts userdict 
qet invalidaccess errordict qt setpage $printerdict 
qet invalidexit errordict qt start userdict 
qet invalidfileaccess errordict qt tprint --diet 
get invalidfont errordict qt ·**dict entry*** systemdict 
qet invalidrestore errordiet handleerror diet full errordict 
qet ioerror errordict handleerror dictstackoverflow errordiot 
qet lirnitcheck errordict handleerror dictstackunderflow errordict 
get nocurrentpoint errordict handleerror execstackoverflow errordict 
qet rangecheck errordict handle error executive userdict 
qet ReadldleFonts userdict handleerror invalidaccess errordict 
qet setnulldevice serverdict handleerror invalidexit errordict 
qet set real device serverdict handleerror invalidfileaccess errordict 
qet setsccstreams serverdict handle error invalid!ont errordict 
qet set streams aerverdict handleerror invalidrestore errordict 
qet stackoverflow errordict handleerror ioerror errordict 
qet stackunderflow errordict handleerror limiteheek errordict 
qat start userdict handleerror nocurrentpoint errordict 
qet syntaxerror errordict handleerror rangecheck errordict 
qet timeout errordict handleerror stackoverflow errordict 
qet typeeheek errordict handleerror stackunderflow errordict 
qet undefined errordict handleerror syntaxerror errordict 
qet undefinedfilename errordict handleerror timeout errordict 
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Appendix III 

name 

handleerror 
handle error 
handleerror 
handleerror 
handleerror 
handl.eerror 
handleerror 
handl.eerror 
handleerror 
handleerror 
hashcomrnparams 
hashcomrnpararns 
hashcommpararns 
hashcommparams 
height 
height 
height 
height 
height 
height 
height 
height 
height 
height 
height 
Helvetica 
Helvetica-Bold 
Helvetica-BoldOblique 
Helvetica-Oblique 
identmatrix 
idiv 
idlA 
idlA 
idleArry 
idl.eArry 
idleArry 
idleArry 
idlefonts 
idl.efonts 
idle! 
idleI 
idle! 
idleI 
idleI 
idleproc 
idl.eproc 
idleStr 
i-dleStr 
idlestrI 
idlestrI 
idtransform 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 

Appendices 

where fo und 

typecheck 
undefined 
undefinedfilenarne 
undefinedresult 
unmatchedmark 
unregistered 
VMerror 
***dict entry*** 
***diet entry*** 
.error 
appl.etalkopen 
execjob 
setsccstreams 
***diet entry*** 

18 
2 
24 

a4 
b5 
legal 
letter 
setpaqe 
***diet entry·** 
·.·diet entry··· 
·.*diet entry··· 
··*diet entry**· 
···diet entry·** 
···diet entry··· 
·*·diet entry··· 
UseldleTime 
··*diet entry··* 
bmpI 
idlA 
UseldleTirne 
**·diet entry··* 
ReadldleFonts 
**·diet entry·** 
bmpI 
idlA 
ReadldleFonts 
UseldleTime 
**·diet entry*** 
executive 
***diet entry·** 
UseldleTime 
***diet entry*** 
UseldleTime 
***diet entry*·· 
.**diet entry**. 

altprint 
appletalkopen 
boundsCheek 
cheekquit 
diet full 
dictstackoverflow 
dictstackunderflow 
execjob 
execstackoverflow 
executive 
findfont 
fontname 
handle error 
initprinter 
invalidaceess 
invalidexit 
invalidfileaccess 
invalidfont 
invalidrestore 
ioerror 
limitcheck 
nametype 

diet found in 

errordict 
errordiet 
errordiet 
errordict 
error diet 
errordict 
errordict 
errordict 
systemdict 
systemdict 
serverdict 
serverdict 
serverdiet 
serverdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdict 
userdiet 
userdiet 
userdict 
$printerdict 
$printerdict 
FontDirectory 
FontDirectory 
FontDirectory 
FontDirectory 
systemdict 
systemdict 
userdict 
$idleTimeDict 
$idleTimeDict 
$idleTirneDict 
userdict 
$idleTimeDict 
userdict 
statusdict 
$idleTimeDict 
$idleTimeDict 
userdiet 
userdict 
$idleTimeDict 
userdict 
execdict 
userdict 
$idleTimeDict 
userdict 
$idleTimeDict 
systemdiet 
speeialswitch 
specialswitch 
serverdict 
serverdict 
$idleTimeDict 
exeediet 
error diet 
errordiet 
errordiet 
serverdiet 
errordict 
userdiet 
systemdiet 
serverdict 
errordict 
serverdict 
errordiet 
errordiet 
errordiet 
errordiet 
errordict 
errordict 
errordict 
--diet 

Exhaustive Cross Reference Table of PostScript Names 

name 

if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifeise 
ifelse 
ifeise 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
ifelse 
image 
imaqemask 
index 
index 
index 
index 
initappletalk 
initappletalk 
initappletalk 
initclip 
initqraphics 
initgraphies 
initgraphics 
initqraphies 
initgraphics 
initgraphies 
initgraphics 
initgraphics 
initgraphics 
initgraphies 

where fo und 

noeurrentpoint 
printererror 
printerstatus 
rangecheck 
ReadldleFonts 
setrealdeviee 
set sec streams 
setstreams 
stack 
stack over flow 
staekunderflow 
start 
stopPred 
syntaxerror 
timeout 
tprint 
typecheck 
undefined 
undefinedfilenarne 
undefinedresult 
urunatehedmark 
unreqistered 
UseldleTime 
VMerror 
warmedup 
watehstreams 
***dict entry*** 
.error 

-print 
o 
18 
2 

24 
528 

a4 
appletalkopen 
arraytype 
b5 
dopage 
executive 
findfant 
initprinter 
legal 
letter 
paekedarraytype 
printererror 
proe 
setpage 
set sec streams 
stringtype 
UseldleTime 
***diet entry··· 
***dict entry*·* 
***diet entry**· 

altprint 
dexch 
*·*dict entry**· 
appletalkclose 
appletalkopen 
***diet entry**· 
***diet entry**· 

18 
2 
24 

a4 
bS 
exeejob 
legal 
letter 

diet found in 

errordiet 
statusdiet 
serverdict 
errordict 
userdiet 
serverdiet 
serverdiet 
serverdict 
systemdict 
errordict 
errordict 
userdiet 
$idleTimeDict 
errordict 
errordict 
-"",diet 
errordict 
errordict 
errordict 
errordiet 
errordict 
errordict 
userdict 
errordict 
serverdict 
serverdict 
systemdict 
systerndiet 
systemdict 
systemdict 
$printerdict 
$pr interdict 
$printerdict 
serverdict 
$printerdict 
mydict 
$printerdict 
userdict 
serverdict 
--diet 
userdiet 
$printerdict 
userdict 
systemdict 
serverdict 
userdict 
userdict 
-diet 
statusdiet 
$printerdict 
$printerdiet 
serverdict 
--diet 
userdiet 
systemdict 
systerndict 
systemdict 
specialswitch 
serverdiet 
serverdict 
systemdict 
serverdiet 
serverdiet 
statusdict 
systemdiet 
$printerdiet 
Sprinterdict 
$printerdict 
$printerdict 
$printerdict 
userdict 
userdict 
serverdiet 
userdict 
userdict 
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name wherefound diet found in name wherefound dict found in 

initqraphies setpaqe $printerdiet lenqth eprint mydiet 
initqraphies ·-*diet entry·-* systemdiet lenqth execstackoverflow errordict 
initialized ---diet entry·*- systemdiet lenqth fontname serverdict 
initializinq ·-.diet entry··· $error lenqth invalidaceess errordict 
initmatrix UseldleTime userdict lenqth invalidexit errcrdict 
initmatrix ·-·diet entry*-· systemdiet len;th invalidfileacces. errordict 
in! tprinter start uaerdict lenqth invalidfont errordict 
initprinter ---diet entry·-- serverdict lenqth invalidrestore errordict 
inteqertype ·--diet entry··· -diet lenqth ioerror errordict 
internaldiet ---diet entry·-- systemdiet lenqth limitcheek errordict 
interrupt diet full errordict lenqth nocurrentpoint errordict 
interrupt dictstackoverflow errordict lenqth ranqacheek errordict 
interrupt dietstaekunderflo" errordict lenqth stackoverflow errordict 
interrupt execBtackoverflow errordict lenqth stackunderflow errordict 
interrupt executive userdiet lenqth syntaxerror errordiet 
interrupt invalidaeeess errordict lenqth timeout errordict 
interrupt invalidexit errordiet lenqth tprint --diet 
interrupt invalidfileaeeeaa errordiet lenqth typecheek errordiet 
interrupt invalidfont errordict lenqth undefined errordiet 
interrupt invalidreatore errordiet lenqth undefinedfilename errordiet 
interrupt ioerror errordiet lenqth undefinedresult errordiet 
interrupt limitcheek errordiet lenqth unmatehedmark errordiet 
interrupt noeurrentpoint error diet lenqth unreqiatered errordiet 
interrupt printererror statusdiet len(Jth UseldleTime userdiet 
interrupt quit userdiet lenqth VMerror errordiet 
interrupt ranqecheek errordiet lenqth ***diet entry*** systemdiet 
interrupt staekoverflow errordiet lenqth aerror systemdiet 
interrupt staekunderflow errordiet letter ***diet entry·** userdiet 
interrupt syntaxerror errordict limitcheek ***diet entry**- errordiet 
interrupt timeout errordiet lineto ***diet entry**- systemdiet 
interrupt typecheek errordiet In ***diet entry*** systemdiet 
interrupt undefined errordiet load 0 speeialswi tch 
interrupt undefinedfilename errordiet load 0 $printerdiet 
interrupt undefinedresult errordiet load 0 serverdiet 
interrupt unmatchedmark errordiet load 1 speeials"item 
interrupt unreqistered errordiet load 1 aerverdict 
interrupt VMerror errordiet load 18 $printardiet 
interrupt ***diet entry*** errordiet load 2 $printerdiet 
interrupt . error systemdiet load 24 $printerdiet 
intidleproe *-*diet entry*** Berverdict load 3 Berverdiet 
invalidaeeeBs ***diet entry*-- errordict load 8 $printerdiet 
invalidexit -**diet entry*** errordiet load a4 userdict 
invalidfileaeeess **-diet entry*-· errordiet load b5 userdiet 
invalidfont ***diet entry*-- errordict load dexch serverdict 
inval.idrestore *-*diet entry*-* errordiet load executive userdiet 
invertmatrix ***diet entry*·* systemdiet load handleerror errordiet 
ioerror *-*diet entry*** errordiet load intidleproe serverdiet 
itransform ***diet entry· * * systemdiet load leqal userdiet 
jobname ***diet entry*** statusdiet load letter userdiet 
jobsouree *-*diet entry*-* statusdiet load printererror statusdiet 
jobstate *-*diet entry-** statuadiet load setpaqe $printerdiet 
jobtimeout ···diet entry··· statusdiet load start userdiet 
known 2 serverdiet load ***diet entry·-* systemdiet 
known findfont systemdict locked exitserver serverdict 
known printererror statusdiet locked protect serverdict 
known setrealdeviee serverdiet locked server serverdict 
known Use IdleTime uaerdiet loq **-diet entry*-* systemdiet 
known ·*·dict entry**- systemdiet loop executive usardict 
kahow ***diet entry*** systemdiet loop initprinter serverdiet 
laststat printererror statusdiet loop printerstatus serverdict 
laststat ***diet entry·** mydiet loop ReadldleFonts userdiet 
Ie boundsCheek $idleTimeDiet loop aetrealdeviee serverdiet 
Ie initprinter serverdict loop start userdict 
Ie printerstatus serverdict loop UseldleTime userdiet 
Ie ReadldleFonts userdiet loop warmedup serverdiet 
Ie setrealdevice serverdiet loop ***dict entry*-* systemdiet 
Ie start userdiet It warraedup aerverdiet 
Ie warmedup serverdict It ***diet entry-*- systemdiet 
Ie ***diet entry*** systemdiet makefont *-*dict entry--- systemdiet 
leqal ***dict entry*-* userdiet makevm ***diet entry*-* systemdiet 
lenl/th appletalkopen serverdict manual feed 0 $printerdiet 
lenl/th boundsCheek $idleTimeDiet manualfead 18 $printerdiet 
len;th diet full errordiet manual feed 2 $printerdiet 
lenqth dietstaekovertlow errordiet manualfeed 24 $printardiet 
lenqth dietstaekunderflow errordiet manual feed 8 $printerdiet 
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name 

manual feed 
manualfeed 
manual feed 
rnanualfeed 
manualfeed 
manual feed 
rnanualfeed 
manualfeedtimeout 
manualfeedtimeout 
rnanualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
manualfeedtimeout 
margins 
margins 
margins 
margins 
margins 
margins 
margins 
margins 
margins 
margins 
margins 
margins 
mark 
mark 
marktype 
matrix 
maxlength 
mod 
rnod 
moveto 
mtx 
rntx 
rntx 
rntx 
mtx 
rntx 
rntx 
rntx 
rntx 
rntx 
rntx 
mul 
mul 
mul 
mul 
mul 
rnul 
mul 
rnul 
rnul 
rnul 
mul 
rnul 
mydiet 
mydict 
nametype 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 

Appendices 

where fo und 

a4 
b5 
dopage 
legal 
letter 
proc 
***dict entry*** 

18 

24 

a4 
b5 
dopage 
legal 
letter 
proc 
***dict entry*** 

18 

2 
24 

a4 
b5 
dopage 
legal 
letter 
proc 
***dict entry*** 
executive 
***dict entry*** 
***dict entry*** 
***dict entry*·* 
***diet entry*** 
ReadldleFonts 
***diet entry*** 
***diet entry*** 

18 

2 
24 

a4 
b5 
legal 
letter 
setpaqe 
***diet entry*** 

18 
2 
24 
8 
a4 
b5 
legal 
letter 
ReadldleFonts 
setpage 
***diet entry*·* 
printererror 
***diet entry*** 
"'**diet entry*** 
appletalkopen 
cheekquit 
dietfull 
dictstackoverflow 
dietstaekunderflow 
execstackoverflow 
executive 
find font 
handleerror 
initprinter 

dict found in 

userdiet 
userdict 
$printerdict 
userdict 
userdict 
$printerdict 
statusdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdict 
userdict 
$printerdict 
userdict 
userdiet 
$printerdict 
statusdict 
$printerdict 
$printerdict 
$pr interdict 
$printerdict 
$printerdict 
userdict 
userdiet 
$printerdiet 
userdiet 
userdiet 
$printerdiet 
statusdict 
userdict 
systemdict 
--diet 
systemdiet 
systemdiet 
userdict 
systemdiet 
systemdict 
$printerdiet 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdiet 
userdict 
userdict 
userdict 
$printerdict 
$printerdiet 
$printerdict 
$printerdiet 
$printerdict 
$printerdict 
$printerdiet 
userdiet 
userdict 
userdiet 
userdict 
llserdict 
$printerdict 
systemdict 
status diet 
rnydiet 
-diet 
serverdiet 
execdiet 
errordiet 
errordict 
errordiet 
errordiet 
userdict 
systemdiet 
errordiet 
serverdiet 

Exhaustive Cross Reference Table of PostScript Names 

name 

ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
ne 
neg 
neg 
neg 
neg 
neg 
neg 
neg 
neg 
neg 
neg 
neg 
newerror 
newerror 
newerror 
newpath 
NL 
NL 
NL 
noaccess 
nocurrentpoint 
not 
not 
not 
not 
not 
ntrys 
ntrys 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 

wherefound 

invalidaccess 
invalidexit 
invalidfileaecess 
invalid font 
invalidrestore 
ioerror 
limitcheek 
nocurrentpoint 
printererror 
rangecheck 
setsccstreams 
set streams 
stack 
stackoverflow 
stackunderflow 
start 
stopPred 
syntaxerror 
timeout 
typeeheck 
undefined 
undefinedfilename 
undefinedresult 
unmatehedmark 
unregistered 
VMerror 
watehstreams 
***dict entry*** 
.error 

-print 
o 
18 

24 

a4 
b5 
legal 
letter 
setpaqe 
"'**dict entry"''''* 
execjob 
handleerror 
***dict entry*** 
***dict entry*** 
tprint 
***dict entry"'*· 

"'**dict entry**'" 
***dict entry**'" 
appl.etalkopen 
exeejob 
nametype 
set real device 
***dict entry**'" 
printererror 
***dict entry"''''* 
diet full 
dictstackoverflow 
dictstackunderflow 
exeejob 
exeestackoverflow 
invalidaecess 
invalidexit 
invalidfileaceess 
invalidfont 
invalidrestore 
ioerror 
limiteheck 
noeurrentpoint 
range check 
set streams 
stackoverflow 
staekunderflow 

dict found in 

errordiet 
errordict 
errordict 
errordict 
errordiet 
errordict 
errordict 
errordict 
statusdict 
errordiet 
serverdict 
serverdict 
systemdict 
errordict 
errordict 
userdict 
$idleTimeDict 
errordiet 
errordiet 
errordict 
errordict 
errordiet 
errordict 
errordict 
errordict 
errordict 
serverdict 
systemdict 
systemdict 
systemdict 
systemdict 
$printerdict 
$printerdict 
$printerdiet 
$printerdict 
$printerdiet 
userdict 
userdict 
userdiet 
userdict 
$printerdiet 
systemdict 
serverdiet 
errordiet 
$error 
systemdict 
--diet 
-diet 
systemdict 
systemdict 
errordiet 
serverdict 
serverdict 
--diet 
serverdict 
systemdict 
status diet 
rnydiet 
errordict 
errordict 
errordict 
serverdict 
errordict 
errordict 
errordict 
errordict 
errordict 
errordiet 
errordiet 
errordict 
errordict 
errordiet 
serverdiet 
errordict 
errordict 
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name 

null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
null 
nulldevice 
nulldevice 
nulltype 
openappletalk 
openappletalk 
open sec 
openscc 
operatortype 
or 
or 
or 
or 
or 
or 
ostack 
ostackarray 
packedarray 
packedarraytype 
paqecount 
pagestackorder 
paqetype 
parity25 
parity25 
parity9 
parity9 
pathbbox 

pathforali 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 
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wherefound 

syntaxerror 
timeout 
type cheek 
undefined 
undefinedfilenarne 
undefinedresult 
unmatchedmark 
unregistered 
VMerror 
***diet entry*** 
.error 
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put 
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quit 
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quit flag 
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rcheck 
rcheck 
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ReadldleFonts 
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readstring 
realtype 
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redwrite 
redwrite 
redwrite 
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repeat 
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resetprinter 
resetprinter 
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VMerror 
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.error 
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cleardictstack 
execjob 
hashcommparams 
initprinter 
printererror 
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pstack 
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stack 
warmedup 
***dict entry*** 
printererror 
***dict entry*** 
exeejob 
***diet entry*** 
initprinter 
printererror 
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setrealdevice 
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***diet entry*** 
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roll 
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roll 
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round 
round 
round 
round 
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round 
round 
round 
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rrand 
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Run 
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save 
saveswitch 
saveswiteh 
saveswitch 
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sccbateh 
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seebateh 
secbatch 
sec files 
sccfiles 
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seeinteraetive 
seeinteraetive 
seeinteractive 
Beeok 
secok 
search 
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sendetrld 
sendctrld 
sendpcm.d 
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***dict entry*** 
***diet entry*** 
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***diet entry*** 
setsecstreams 
set streams 
***dict entry*** 
***dict entry*** 
UseIdleTime 
***dict entry*** 
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hashcommparams 
set streams 
switehopen 
***dict entry*** 
setsecstreams 
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switchopen 
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systemdiet 
$printerdiet 
$printerdict 
$printerdiet 
$printerdict 
$printerdiet 
userdict 
userdict 
$printerdict 
userdiet 
userdict 
$printerdiet 
systemdiet 
serverdict 
userdiet 
$idleTimeDiet 
userdict 
systerndiet 
$printerdiet 
$printerdiet 
$printerdiet 
$printerdiet 
$printerdiet 
userdict 
userdiet 
$printerdiet 
userdiet 
userdict 
$printerdiet 
systemdiet 
systemdict 
systemdict 
systemdict 
systemdiet 
userdiet 
systemdiet 
serverdict 
serverdict 
serverdiet 
--diet 
userdict 
systemdict 
systerndict 
serverdiet 
serverdict 
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status diet 
serverdiet 
statusdict 
serverdiet 
serverdict 
serverdict 
statusdiet 
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serverdiet 
systemdict 
serverdiet 
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serverdiet 
serverdict 
status diet 
serverdiet 
speeialswiteh 
serverdiet 
serverdiet 
specialswitch 
serverdict 
serverdiet 
serverdiet 
exeediet 
serverdict 
serverdict 
serverdict 
userdict 
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serverdict 
serverdict 
serverdict 
setappletalknarne 
setappletalknarne 
sethI ink 
setblink 
setblink 
setblink 
sethlink 
setblink 
setblink 
setblink 
setblink 
sethI ink 
sethI ink 
setblink 
setblink 
setblink 
setblink 
sethI ink 
setblink 
setcachedevice 
setcachelirnit 
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setdash 
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setdostartpaqe 
seteescratch 
seteescratch 
set flat 
set font 
set font 
setqray 
sethsbcolor 
setidlefonts 
setidlefonts 
setidlefonts 
set j obtimeout 
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setlinejoin 
setlinewidth 
setrnarqins 
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setrnatrix 
setmiterlirnit 
setnulldevice 
setnulldevice 
setpacking 
setpaqe 
setpaqetype 
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setrarn 
setrealdeviee 
setrealdeviee 
setrealdeviee 
setrealdeviee 
setrealdeviee 
setrealdeviee 
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setrealdevice 
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setsccbatch 
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setseestreams 
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UseldleTime 
***diet entry*** 
***diet entry*** 
***diet entry*** 
ReadldleFonts 
setidlefonts 
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***diet entry*·* 
***diet entry*·* 
***diet entry*** 
***diet entry*** 
***diet entry*** 
set streams 
switehopen 
***diet entry*** 
o 
18 
2 
24 

dict found in 

$idleTirneDict 
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statusdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdiet 
userdict 
$printerdiet 
serverdiet 
userdiet 
userdict 
status diet 
$printerdiet 
userdiet 
$idleTimeDiet 
serverdiet 
status diet 
systemdiet 
systemdiet 
systemdiet 
systemdict 
systemdict 
statusdiet 
statusdict 
serverdict 
statusdict 
systemdict 
userdict 
systemdiet 
systemdiet 
systemdiet 
userdict 
statusdiet 
statusdict 
serverdiet 
statusdiet 
systerndiet 
systemdiet 
systemdiet 
statusdiet 
serverdict 
systerndict 
systerndict 
userdiet 
serverdiet 
systemdiet 
$printerdiet 
status diet 
statusdict 
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systemdiet 
serverdiet 
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speeialswiteh 
serverdiet 
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setsereen 
setsereen 
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setstdio 
setstdio 
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settimeouts 
settimeouts 
settirneouts 
settimeouts 
settimeouts 
settimeouts 
settimeouts 
settimeouts 
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settransfer 
settransfer 
settransfer 
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settransfer 
settransfer 
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settransfer 
settransfer 
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showpage 
showpaqe 
showpaqe 
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speeialswi tch 
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stack 
staekoverflow 
staekunderflow 
StandardEncodinq 
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startpaqe 
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stat 
stat 
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stat 
status 
status 
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statusdict 
statusdiet 
status diet 
statusdiet 
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$printerdiet 
userdict 
userdiet 
userdict 
userdict 
$printerdiet 
systemdiet 
serverdict 
serverdict 
$idleTimeDiet 
serverdict 
statusdiet 
userdict 
serverdiet 
serverdiet 
speeialswiteh 
serverdiet 
specialswiteh 
serverdiet 
serverdiet 
serverdiet 
serverdiet 
serverdiet 
$printerdiet 
$printerdiet 
$printerdiet 
$printerdict 
$printerdict 
userdict 
userdict 
userdiet 
userdiet 
$printerdict 
systemdict 
systemdict 
specialswiteh 
user diet 
systemdict 
systemdiet 
serverdiet 
serverdict 
systerndict 
systemdict 
systemdict 
errordict 
errordiet 
systemdiet 
userdict 
userdict 
serverdiet 
mydict 
rnydict 
statusdiet 
mydict 
serverdiet 
serverdict 
systemdiet 
$printerdiet 
$printerdict 
$printerdict 
$printerdict 
rnydict 
$printerdict 
userdict 
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userdict 
$printerdict 
mydict 
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userdict 
userdiet 
$printerdict 
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statusdict 
status diet 
statusdict 
statusdict 
statusdict 
stdin 
stdin 
stdin 
stdin 
stdin 
stdin 
stdin 
stdin 
stdin 
stdnarne 
stdnarne 
stdname 
stdout 
stdout 
stdout 
stdout 
stdout 
stdout 
stdout 
stdout 
stmtfile 
strntfile 
stop 
stopped 
stopped 
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stopPred 
stopPred 
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Appendices 

where fo und 

settirneouts 
start 
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execjob 
setsccstreams 
stopPred 
watchstrearns 
***dict entry*** 
stoppred 
watchstreams 
***dict entry**· 
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appletalkopen 
execjob 
setsccstreams 
stoppred 
watch streams 
***dict entry*** 
executive 
***dict entry*·· 
***dict entry·** 
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start 
***dict entry*** 
UseIdleTime 
***dict entry*** 
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eprint 
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invalidexit 
invalidfileaeeess 
invalidfont 
invalidrestore 
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userdict 
$idleTimeDiet 
serverdict 
systerndict 
serverdiet 
serverdict 
serverdict 
serverdict 
serverdict 
server diet 
$idleTimeDict 
serverdict 
serverdict 
$idleTimeDict 
serverdict 
serverdict 
specialswitch 
serverdict 
serverdict 
serverdict 
serverdict 
$idleTimeDict 
serverdict 
serverdict 
user diet 
execdict 
systerndict 
specialswi tch 
serverdict 
userdict 
userdict 
systemdiet 
userdict 
$idleTirneDict 
serverdict 
serverdict 
systemdict 
userdict 
systemdict 
=-=dict 
llserdict 
systemdict 
systerndict 
systemdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
$printerdict 
userdict 
userdict 
$idleTimeDiet 
userdict 
errordict 
errordiet 
errordiet 
mydiet 
serverdict 
errordict 
userdict 
errordict 
errordict 
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$printerdiet 
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switchelose 
Bwitchelose 
switchopen 
switchsetting 
switchsettinq 
switehsetting 
switchsetting 
switehsettinq 
Symbol 
syntaxerror 
systemdict 
systerndict 
systemdict 
timeout 
Times-Bold 
Times-Boldltalie 
Times-Italic 
Times-Roman 
token 
tprint 
tprint 
tprint 
tprint 
tprint 
tprint 
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tprint 
tprint 
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tprint 
transform 
translate 
transparent 
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typecheck 
typeprint 
typeprint 
typeprint 
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undefined filename 
undefinedresult 
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unregistered 
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syntaxerror errordict 
timeout errordict 
typecheek errordict 
undefined errordict 
undefinedfilename errordict 
undefinedresult 
unmatchedmark 
unregistered 
VMerror 
***diet entry*** 
.error 
start 
set streams 
***dict entry*** 
***dict entry*** 
eheekquit 
hasheommparams 
setstrearns 
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***diet entry*** 
***diet entry*** 
***dict entry*** 
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***dict entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***diet entry*** 
***dict entry*** 
***diet entry*** 
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evsprint 
diettype 
filetype 
fonttype 
marktype 
nametype 
nulltype 
operatortype 
packedarraytype 
savetype 
stringtype 
***dict entry*** 
***diet entry*** 
***dict entry*** 
setseestreams 
***dict entry*** 
setsccstrearns 
***dict entry*** 
***dict entry*** 
findfont 
handleerror 
staek 
typeprint 
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arraytype 
packedarraytype 
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intidleproe 
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errordiet 
errordict 
errordict 
errordict 
systemdict 
systemdict 
userdict 
server diet 
serverdict 
serverdict 
execdict 
serverdiet 
serverdiet 
userdict 
status diet 
FontDirectory 
errordiet 
specialswi tch 
serverdict 
systemdict 
errordict 
FontDirectory 
FontDirectory 
FontDirectory 
FontDirectory 
systemdict 
--diet 
--diet 
--diet 
--diet 
--diet 
--diet 
--diet 
--diet 
--diet 
--diet 
--diet 
-diet 
--diet 
systemdiet 
systemdiet 
serverdiet 
serverdict 
serverdiet 
systerndiet 
system.diet 
systemdiet 
errordiet 
systemdict 
-diet 
systemdiet 
systemdict 
systemdiet 
errordiet 
--diet 
--diet 
-diet 
systemdict 
errordiet 
errordiet 
errordiet 
errordiet 
errordict 
speeialswiteh 
serverdiet 
serverdiet 
specialswitch 
serverdict 
serverdict 
userdict 
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UseI~leTirne ***dict entry*·* userdict fcopies letter userdict 
userdict start userdict .copies proc $printerdict 
userdict ***dict entry*** systemdict tcopies ***dict entry*·· userdict 
usertirne initprinter serverdict $error appletalkopen serverdict 
usertime printerstatus serverdict $error dictfull error diet 
usertime setrealdevice serverdict $error dictstackoverflow errordict 
usertirne start llserdict $error dictstackunderflow errordict 
usertime warmedup serverdict $error execjob serverdict 
usertime ***dict entry**· systemdict $error execstackoverflow errordict 
version executive userdict $error executive userdict 
version ***dict entry*** systemdiet $error handleerror errordiet 
VMerror ***dict entry*** errordiet $error invalidaeeess errordiet 
vmstatus ***diet entry*** systemdiet $error invalidexit errordict 
waittimeout ***diet entry*** statusdict $error invalidfileaccess errordict 
warmedup start userdict $error invalidfont errordict 
warmedup ***diet entry*** serverdiet $error invalidrestore errordict 
watchstreams ***dict entry*** serverdiet $error ioerror errordict 
wcheck ***dict entry*** systemdict $error limitcheck errordict 
where ***dict entry*** systemdict $error nocurrentpoint errordict 
width 0 $printerdict $error ranqecheck errordict 
width 18 $printerdict $error stackoverflow errordict 
width 2 $printerdict $error stackunderflow errordict 
width 24 $printerdict $error start userdict 
width $printerdict $error syntaxerror errordiet 
width a4 userdiet $error timeout errordict 
width b5 userdict $error typecheck errordict 
width leqal userdiet $error undefined errordict 
width letter userdict $error undefinedfilename errordict 
width setpaqe $printerdict $error undefinedresult errordict 
width ***dict entry*** $printerdict $error urunatchedmark errordict 
widthshow ***dict entry*** systemdict $error unregistered errordict 
write ***dict entry*** systemdict $error VMerror errordict 
writehexstrinq ***dict entry*** systemdict $error ***dict entry*** systemdict 
writestrinq specialswi tch $error .error systemdict 
writestrinq altprint serverdict $idleTimeDict fontname serverdiet 
writestrinq ***dict entry*** systemdict $idleTirneDict ReadldleFonts userdict 
wtimeout start userdict $idleTimeDict UseIdleTime userdiet 
wtimeout ***dict entry*** serverdict $idleTimeDict ***dict entry*** userdict 
xeheck arraytype --diet $printerdict 0 $printerdict 
xcheck narnetype -==dict $printerdict 18 $printerdict 
xcheck packedarraytype ==-dict $printerdict 2 $printerdict 
xcheck ***dict entry*** systerndict $printerdict 24 $printerdict 
xoffset $printerdict $printerdict $printerdict 
xoffset 18 $printerdict $printerdict a4 llserdiet 
xoffset 2 $printerdict $printerdict b5 userdict 
xoffset 24 $printerdict $printerdict leqal userdict 
xoffset $printerdict $printerdict letter llserdict 
xoffset a4 userdict $printerdict setnulldeviee server diet 
xoffset b5 userdict $printerdict setpage $printerdict 
xoffset leqal userdict $printerdict setrealdevice serverdict 
xoffset letter userdict $printerdict ***dict entry*** userdiet 
xoffset setpaqe $printerdict . error ***dict entry*** systerndict 
xoffset ***dict entry*** $printerdict fa StandardEncodinq systemdict 
xor ***dict entry*** systemdiet fA StandardEncoding systemdict 
yoffset $printerdict fabort 528 mydict 
yoffset 18 $printerdict fabort printererror statusdict 
yoffset 2 $printerdict lacute StandardEncodinq systemdict 
yoffset 24 $printerdict fJill StandardEncoding systemdict 
yoffset $printerdict fae standardEncodinq systemdict 
yoffset a4 userdict faltflaq appletalkopen serverdict 
yoffset b5 userdict faltflaq setsccstreams serverdict 
yoffset legal userdict faltin setsccstreams serverdict 
yoffset letter userdiet faltin stapP red $idleTimeDict 
yoffset setpaqe $printerdict faltin watchstreama serverdict 
yoffset ***dict entry*** $printerdict /altname set sec streams serverdict 
tcopies 0 $printerdict /altname stopPred $idleTimeDict 
tcopies 18 $printerdict /altnarne watchstreams serverdict 
fcopies 2 $printerdict faltout setseestreams serverdict 
fcopies 24 $printerdict faltout stopPred $idleTimeDict 
fcopies $printerdict faltout watchstreams serverdiet 
fcopies a4 userdict /ampersand StandardEncodinq systemdict 
fcopies b5 userdict /asciicireum StandardEncodinq systemdict 
fcopies dopage $printerdiet /aaeiitilde StandardEncoding systemdict 
tcopies legal userdict /aster1.sk StandardEncodinq systemdict 

fat StandardEneodinq systemdict 
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IB standardEncoding sy stemdict Idstack dictstackunderflow errordict 
Ib standardEncoding systemdict Idstack execstackoverflow error diet 
Ib.ckslash StandardEncodinq systemdict Idstack invalidaccess errordict 
Ibar StandardEncodinq systemdict Idstack invalidexit errordict 
Ibaud25 set sec streams serverdict Idstacl< invalidfileaccess errordict 
Ibaud9 setsccstreams serverdict Idstack invalidfont errordict 
lbits printererror statusdict /dstack invalidre.store errordict 
Ibraceleft standardEncodinq systemdict Idstack ioerror errordict 
Ibraceriqht standardEncoding systemdict Idstack limit check errordict 
Ibracketleft StandardEncoding systemdict Idstack nocurrentpoint errordict 
Ibracketriqht StandardEncoding systemdict Idstack rangecheck errordict 
Ibreve StandardEncoding systemdict Idstack stackoverflow error diet 
lbullet standardEncoding systemdiet Idstack stackunderflow errordict 
Ic standardEncodinq systemdict Idstack syntaxerror errordict 
Ic StandardEncoding systemdict Idstack timeout errordict 
Icaron StandardEncoding systemdict Idstack typecheck errordict 
Icedilla StandardEncodinq systemdict Idstack undefined errordict 
I cent standardEncoding systemdict Idstaek undefinedfilename errordict 
Icircumflex StandardEncoding systemdict Idstack undefinedresult errordict 
Icolon standardEncoding systemdict Idstack unmatehecimark errordict 
Icomma StandardEncodinq systemdict Idstack unregistered errordict 
Icommand dictfull errordiet Idstack VMerror error diet 
Icommand dietstackoverflow errordict lcistack .error systerndict 
Icommand dictstackunderflow errordict Idstackarray diet full errordict 
Icommand execstackoverflow errordict Idstackarray dict stackover flow errordict 
Icommand handleerror errordict Idstackarray dietstackunderflow error diet 
Icommand invalidaccess errordict Idstackarray execstackoverflow errordict 
Icommand invalidexit errordict Idstackarray invalidaccess errordict 
Icommand invalidfileaccess errordict I dstackarray invalidexit errordict 
I command invalid!ont errordic~ I dstackarray invalidfileaccess errordict 
I command invalidrestore errordict I dstackarray invalid font errordict 
Icommand ioerror errordict I dstackarray invalidrestore errordict 
Icommand limitcheck errordict Idstackarray ioerror errordict 
I command nocurrentpoint errordict Idstackarray limiteheck errordict 
Icommand rangecheck errordict I dstackarray nocurrentpoint errordict 
Icommand stackoverflow errordict Idstackarray rangecheck error diet 
Icommand stackunderflow errordict I dstackarray stackoverflow errordict 
Icommand syntaxerror errordict Idstackarray stackunderflow errordict 
Icommand timeout errordict Idstackarray syntaxerror errordict 
/command typecheck errordict Idstackarray timeout errordict 
Icommand undefined errordict Idstackarray type check errordict 
Icommand undefinedfilename errordict I dstackarray undefined errordict 
Icommand undefinedresult errordict /dstackarray undefinedfil.ename errordict 
Icommand. unmatchedmark errordict Idstackarray undefinedresult errordict 
Icommand unregistered errordict I dstackarray unmatchedmark errordict 
Icommand VMerror errordict Idstackarray unreqistered errordict 
Icommand .error systemdict I dstackarray VMerror errordict 
Icommhash appletalkopen serverdict Idstackarray .error systemdict 
Icommhash setsccstreams serverdict IE standardEncodinq systemdict 
ICourier find font systemdict Ie StandardEncoding systemdict 
ICourier idleArry $idleTimeDict leeinfo bmpI $idleTimeDict 
ICourier ROMnames $idleTimeDict leeinfo boundsCheck $idleTimeDict 
ICourier-Bold idleArry $idleTimeDict leight standardEncodinq systemdict 
ICourier-Bold ROMnames $idleTimeDict leindex eprint mydict 
ICourier-BoldOblique ROMnames $idleTimeDict Ie index printererror statusdict 
ICourier-Oblique ROMnames $idleTimeDict lellipsis standardEncodinq systemdict 
Icp tprint --dict lemdash StandardEncoding systemdict 
Icp systemdict lendash standardEncodinq systemdict 
Icurrency StandardEncoding systemdict lequal standardEncodinq systemdict 
ID StandardEncodinq systemdict lerrorname dictfull errordict 
Id StandardEncodinq systemdict lerrorname dictstackoverflow errordict 
Idagger StandardEncoding systemdict lerrorname dictstackunderflow errordict 
Idaggerdbl StandardEncoding systemdict lerrorname execstackoverflow errordict 
Idebugmode setsccstreams serverdict lerrorname executive userdict 
Idictfull dictfull errordict lerrorname invalidaccess errordict 
Idictstackoverflow dictstackoverflow errordict lerrorname invalidexit errordict 
Idictstackunderflow dictstacltunderflow error diet lerrorname invalidfileaccess errordict 
Idieresis standardEncodinq systemdict lerrorname invalidfont errordict 
/doclose execjob serverdict lerrorname invalidrestore errordict 
Idoclose executive userdict lerrorname ioerror errordict 
Idollar StandardEncoding systemdict /errorname limit check errordict 
Idotaccent StandardEncoding systemdict I errorname nocurrentpoint errordict 
Idotlessi StandardEncoding systemdict lerrorname ranqecheck errordict 
Idstack diet full errordict lerrorname stackoverflow errordict 
Idstack dictstackoverflow errordict lerrorname stackunderflow errordict 
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lerrorname syntaxerror errordict IG StandardEncoding systemdict 
lerrorname timeout errordict I germandbls StandardEncoding systemdict 
ferrarname type check errorc1ict I grave standardEncodinq systemdict 
ferrarname undefined errordict Igreater StandardEncoding systemdict 
lerrorname undefinedfilename errordict Iguillemotleft StandardEncoding systemdict 
ferrarname undeflnedresult errordict I guillemot right standardEncoding systemdict 
ferrarname unmatchedmark errordict Iguilsinglleft standarclEncoding systemdict 
lerrorname unreqistered errordict lquilsinglright standardEncoding systemdict 
lerrorname VMerror errordict Ih StandardEncoding systemdict 
/errorname . error systemdict IH StandardEncoding systemdict 
Ie stack dictfull errordict /handleerror exec job serverdict 
lestack dictstackoverflow errordict /handleerror handleerror systemdict 
lestack dictstackunderflow errordict Iheight 0 $printerdict 
lestack execstackoverflow errordict Iheight 18 $printerdict 
lestack invalidacaaas errordict Iheight 2 $printerdict 
lestack invalidexit errordict Iheight 24 $printerdict 
lestack invalidfileacces8 errordict Iheight 8 $printerdict 
lestack invalidfont errordict Iheight a4 userdict 
/estack invalidrestore errordict Iheight bS uaerdict 
lestack ioerror errordict Iheight legal uaerdict 
lestack limitcheck errordict Iheight letter userdict 
lestack nocurrentpoint errordict Iheight setpage $printerdict 
lestack ranqecheck errordict IHelvetica idleArry $idleTim.eDict 
lestack stackoverflow errordict IHelvetica ROMnames $idleTimeDict 
lestack atackunderflow errordict IHelvetica-Bold idleArry $idleTimeDict 
lestack ayntaxerror errordict IHelvetica-Bold ROMnames $idleTimeDict 
lestack timeout errordict IHelvetica-BoldOblique ROMnames $idleTimeDict 
lestack type check errordict IHel vetica -Oblique ROMnames $idleTimeDict 
Ie stack undefined errordict Ihungarumlaut standardEncoding systemdict 
lestack undefinedfilename errord.ict Ihyphen StandardEncoding systemdict 
lestack undefinedresult errordict Ii standardEncoding systemdict 
lestack urunatchedmark errordict II StandardEncoding systel1ldict 
lestack unregistered errordict lidleArry ReadIdleFonta uaerdict 
lestack VMerror errordict lidleI bmpI $idleTimeDict 
lestack .error systemdict lidleI ReadIdleFonts userdict 
lestackarray dictfull errordict lidleI Use I dleT ime userdict 
/eatackarray dictstackoverflow errordict lidleproc 0 serverdict 
lestackarray dictstackunderfl.ow errordict lidleproc 1 specialswi tch 
/estackarray execstackoverflow errordict lidleproc 1 serverdict 
/eatackarray invalidaccesa errordict lidleproc 3 serverdict 
leatackarray invalidexit errordict lidlep,,"oc batchidleproc aerverdict 
I eatackarray invalidfileaccess errordict lidleproc intidleproc serverdict 
lestackarray invalid font errordict IidleStr UseIdleTime userdict 
/ estackarray invalidreatore errordict lidleStrI UseldleTime userdict 
/ eatackarray ioerror errordict linitializing appletalkopen aerverdict 
lestackarray limitcheck errordict linitializing dictfull errordict 
lestackarray nocurrentpoint errordict linitializing dictstackoverflow errordict 
lestackarray ranqecheck errordict linitializing dictatackunderflow errordict 
I estackarray stackoverflow errordict linitializing execatackoverflow errordict 
I estackarray stackunderflow errordict linitializing inval.idaccess errordict 
leatackarray ayntaxerror errordict linitializing invalidexit errordict 
I eatackarray timeout errordict linitializino invalidfileaccess errordict 
I estackarray typecheck errordict linitializing invalidfont errordict 
I estackarray undefined errordict linitializing invalidrestore errordict 
lestackarray undefinedfilename errordict linitializing ioerror errordict 
/eatackarray undefinedreault errordict I initializing limitcheck errordict 
I estackarray unmatchedmark errordict linitializing nocurrentpoint errordict 
lestackarray unreqi stered errordict linitializing ranqecheck errordict 
lestackarray Werror errordict linitializing stackoverfl.ow errordict 
lestackarray . error systemdict linitializing stackunderflow errordict 
/excl.am StandardEncoding systemdict linitializing start userdict 
I exclamdown standardEncocling systemdict linitializing ayntaxerror errordict 
lexecdepth executive uaerdict linitializing timeout errordict 
lexecdepth start userdict I initializing type check errordict 
lexecjob start userdict !initializing undefined errordict 
I execstackoverflow execstackoverflow errordict linitializing undefinedfilename errordict 
If StandardEncoding aystemdict linitializing undefinedresul t errordict 
IF standardEncoding systemdict I initializing unmatchedmark errordict 
Ifi StandardEncoding systemclict linitializing unregistered error diet 
Ifive StandardEncoding systemdict linitializing VMerror errordict 
Ifl StandardEncoding systemdict linitializing . error aystemdict 
Iflorin StandardEncoding systemdict linvaliclaccess invalidaccess errordict 
Ifour StandardEncoding aystemdiet linvalidexit invalidexit errordict 
Ifraction StandardEncoding systemdict linvalidfileaccess invalidfileaceea8 errordict 
Ig StandardEncoding systemdict linvalidfont invalidfont errordict 
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linvalidrestore invalidrestore error diet loe standardEncoding systemdict 
lioerror ioerror errordict loqonek StandardEncoding systemdict 
IJ StandardEncodinq systemdict lone StandardEncoding systemdict 
Ij StandardEncodinq systemdict lordfeminine StandardEncoding syatemdict 
Ijobname execjob serverdict /orcimasculine StandardEncoding systemdict 
Ijobsource set streams serverdict loslash StandardEncoding systemdict 
Ijobsource stopPred $idleTimeDict lOs lash StandardEncodinq systemdict 
Ijobsource watchstreams serverdict lostack dictfull errordict 
Ijobstate $printerdict lostack dictstackoverflow errordict 
Ijobstate 18 $printerdict lostack dictstackunderflow errordict 
Ijobstate 2 $printerdict lostack execstackoverflow errordict 
Ijobstate 24 $printerdict lostack invalidaccess errordict 
Ijobstate $printerdict lostack invalidexi t errordict 
Ijobstate a4 user diet lostack invalidfileaccess errordict 
Ijobstate b5 userdict lostack invalidfont errordict 
Ijobstate dopaqe $printerdict lostack invalidrestore errordict 
Ijobstate eflush mydict lostack ioerror errordict 
Ijobstate execjob serverdict lostack limitcheck errordict 
Ijobstate leqal userdict lostack nocurrentpoint errordict 
Ijobstate letter userdict lostack rangecheck errordict 
Ijobstate proc $printerdict lostack stackoverflow errordict 
Ijobstate start userdict lostack stackunderflow errordict 
Ijobstate stopPred $idleTimeDict lostack syntaxerror errordict 
Ijobstate watchstreams serverdict lostack timeout errordict 
Ik standardEncoding systemdict lostack typecheck errordict 
IK standardEncodinq systemdict lostack undefined errordict 
IL StandardEncodinq systemdict lostack undefinedfilename errordict 
11 StandardEncodinq systemdict lostack undefinedresult errordict 
Ilaststat printererror statusdict lostack unmatchedmark errordict 
Iless StandardEncodinq system.dict lostack unregiatered errordict 
Ilimitcheck limitcheck errordict lostack VMerror errordict 
ILslash StandardEncoding systemdict lostack .error systemdict 
Ilslash StandardEncoding systemdict lostackarray dictfull errordict 
1M StandardEncodinq systemdict lostackarray dictstackoverflow errordict 
1m StandardEncodinq systemdict lostackarray dictstackunderflow errordict 
lmacron standardEncoding systemdict lostackarray execstackoverflow errordict 
lmanualfeed 528 mydict lostackarray invalidaccesa errordict 
lmanualfeedtimeout settimeouts serverdict loatackarray invalidexit errordict 
Imtx aetnulldevice aerverdict lostackarray invalidfileaccess errordict 
In StandardEncodinq systemdict lostackarray invalidfont errordict 
IN StandardEncodinq systemdict lostackarray invalidrestore errordict 
Inewerror dictfull errordict loatack.array ioerror errordiet 
Inewerror dietstackoverflow errordict lostackarray limitcheck error diet 
Inewerror dictstackunderflow errordict lostackarray nocurrentpoint errordict 
Inewerror execstaCkoverflow errordict lostackarray ranqechec.k errordict 
Inewerror executive userdict lostackarray stackoverflow errordict 
Inewerror handleerror errordict lostackarray stackunderflow errordict 
Inewerror invalidaccess errordict lostackarray syntaxerror errordict 
Inewerror invalidexit errordict lostackarray timeout errordict 
Inewerror invalidfileaccess errordict loatackarray typecheck errordict 
Inewerror invalid font errordict lostackarray undefined errordict 
Inewerror invalidrestore errordict lostaekarray undefined filename errordict 
Inewerror ioerror errordict lostackarray undefinedresult errordict 
Inewerror limitcheck errordict lostackarray unmatchedmark errordict 
Inewerror nocurrentpoint errordict lostackarray unregistered errordict 
Inewerror rangecheck errordict lostackarray VMerror errordict 
Inewerror staekoverflow errordict lostackarray .error systemdict 
Inewerror stackunderflow errordict Ip StandardEncodinq systemdict 
Inewerror syntaxerror errordict Ip StandardEncodinq systemdict 
Inewerror timeout errordiet lparaqraph StandardEncodinq system.dict 
Inewerror typecheck errordict lparenleft StandardEncodinq systemdict 
Inewerror undefined errordict Iparenriqht standardEncodinq systemdict 
Inewerror undefinedfilename errordict Iparity25 setaccatreams serverdict 
Inewerror undefinedresult errordiet Iparity9 setsccstreams serverdict 
Inewerror unmatchedmark errordict Ipercent StandardEncodinq systemdict 
Inewerror unreqistered errordict lperiod StandardEncodinq systemdict 
Inewerror VMerror errordict lperiodcentered standardEncoding aystemdict 
Inewerror ~error systemdict lperthousand StandardEncodinq systemdict 
Inine StandardEncodinq systemdict Iplus StandardEncodinq systemdict 
Inocurrentpoint nocurrentpoint errordict Iprint 1 specialswitch 
Intrys printererror statusdiet Iprint intidleproc serverdiet 
Inumbersiqn StandardEncodinq systemdict Iprintererror start userdict 
10 StandardEncodinq syatemdict Iprintpaqeflaq 0 specialswi tch 
10 StandardEncodinq systemdict Iproc 0 $printerdict 
109 StandardEncodinq aystemdict Iproc 18 $printerdict 
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Iproc $printerdict /three StandardEncoding systemdict 
/proc 24 $printerdict Itilde StandardEncodinq systemdict 
/proc $printerdict Itimeout execjob serverdict 
Iproc a4 llserdict ltimeout timeout errordict 
Iproc bS userdict /Times-Bold idleArry $idleTirneDict 
Iproc leqal userdict ITimes-Bold ROMnames $idleTimeDict 
/proc letter userdict /Tirnes-Boldltalic ROMnarnes $idleTimeDict 
Iproc setpage $printerdict /Times-Italic ROMnarnes $idleTimeDiet 
Iprompt executive userdict /Times-:-Roman idleArry $idleTimeDict 
10 StandardEncoding systemdict ITimes-Roman ROMnames $idleTimeDiet 
Iq standardEncoding systemdict /transparent setsccstreams serverdict 
/question standardEncoding systerndict Itwo standardEncodinq systemdict 
Iquestiondown StandardEncoding systemdict Itypeeheck typecheck errordict 
Iquitflaq execjob serverdict Iu StandardEncodinq systemdiot 
Iquitflaq executive userdict lu StandardEncoding systemdict 
Iquitflaq quit userdict lundefined undefined errordict 
Iquotedbl StandardEncoding systemdiet lundefinedfilename executive userdict 
Iquotedblbase standardEncoding systemdict lundefinedfilename undefinedfilename errordict 
Iquotedblleft StandardEncoding systemdict lundefinedresult undefinedresult errordict 
lquotedblriqht StandardEncoding systerndict lunderscore StandardEncoding systemdict 
Iquoteleft standardEncoding systemdict lwunatchedmark unmatchedmark errordict 
/quoteriqht StandardEncodinq systerndict /unregistered unregistered errordict 
Iquotesinglbase StandardEncodinq systerndict IV StandardEncoding systemdiet 
Iquotesinqle StandardEncoding systerndict Iv StandardEncoding systerndict 
IR StandardEncoding systemdict IVMerror diet full errordict 
Ir StandardEncodinq systemdict IVMerror dictstackoverflow errordict 
Iranqecheck ranqecheck errordiet IVMerror dictstackunderflow errordict 
Ireport printererror statusdiet IVMerror exeestackoverflow errordict 
Irinq StandardEncoding systemdict IVMerror invalidaccess errordict 
Is StandardEncodinq systemdict IVMerror invalidexit errordict 
Is StandardEncodinq systemdict IVMerror invalidfileaccess errordict 
Isaveswitch checkquit execdict IVMerror invalidfont errordict 
Isaveswitch execjob serverdict /VMerror invalidrestore errordict 
/saveswitch setstreams serverdict /VMerror ioerror errordict 
/saveswitch start userdict /VMerror limitcheck errordict 
/sccok setsccstreams serverdict IVMerror nocurrentpoint errordict 
/section StandardEncoding systemdict /VMerror rangecheck. errordict 
/semicolon StandardEncodinq systemdict IVMerror stackoverflow errordict 
/sendctrld appletalkopen serverdict IVMerror stackunderflow errordict 
/sendctrld setsccstreams serverdict /'VMerror syntaxerror errordict 
/server start userdict /VMerror timeout errordict 
/setidlefonts ReadldleFonts userdict /VMerror typecheck errordict 
/seven StandardEncodinq systemdict /VMerror undefined errordict 
Isix StandardEncodinq systemdict /VMerror undefinedfilename errordict 
Islash StandardEncodinq systemdict /'VMerror undefinedresult errordict 
/space StandardEncoding systemdiet /VMerror unmatchedmark errordict 
/ stackoverflow stackoverflow errordict /VMerror unregistered errordict 
/stackunderflow stackunderflow error diet /VMerror VMerror errordict 
Istat printererror status diet /VMerror . error systemdict 
Istdin appletalkopen serverdict Iw StandardEncodinq systemdict 
Istdin setsccstreams serverdict Iw StandardEncodinq systemdict 
Istdin stopPred $idleTimeDict /waittimeout settimeouts serverdict 
Istdin watch streams serverdict /watchstreams 0 serverdict 
/stdname appletalkopen serverdict Iwatchstreams specialswitch 
/stdname setsccstreams serverdict Iwatchstreams serverdict 
/stdname stopPred $idleTimeDiet /watchstreams speeialswiteh 
/stdname watchstreams serverdict /watchstreams 3 serverdict 
Istdout appletalkopen serverdict /watchstreams intidleproc serverdict 
Istdout setsccstreams serverdict Iwidth 0 $printerdict 
Istdout stopPred $idleTimeDiet Iwidth 18 $printerdiet 
Istdout watchstreams serverdict Iwidth 2 $printerdict 
Isterlinq StandardEncodinq systemdict Iwidth 24 $printerdict 
Istmtfile executive userdict Iwidth $printerdict 
Istop start userdict Iwidth a4 userdict 
IstopPred UseldleTime userdict Iwidth bS userdict 
Istrinqtype find font systemdiet Iwidth leqal userdict 
Istrinqtype handleerror errordict Iwidth letter userdict 
I strinqtype stack systemdict Iwidth setpage $printerdiet 
I stringtype systemdict Iwtimeout start userdict 
I stringtype -print systemdict Ix StandardEncodinq systemdict 
Isvlv start userdict Ix StandardEncoding systemdict 
ISymbol ROMnames $idleTimeDict Ixoffset 0 $printerdict 
/syntaxerror syntaxerror errordict Ixoffset 18 $printerdict 
IT StandardEncoding systemdiet Ixoffset 2 $printerdiet 
It StandardEncodinq systemdict Ixoffset 24 $printerdict 
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Ixoffset $printerdiet Izero StandardEneodinq systemdiet 
Ixoffset a4 userdict I.notdef StandardEneodinq systemdiet 
Ixoffset bS user diet exeejob server diet 
Ixoffset leqal userdict initprinter serverdict 
Ixoffaet letter userdict printerstatu8 serverdict 
Ixoffset setpage $printerdiet setrealdevice serverdict 
Iy StandardEneodinq systemdict warmedup serverdict 
Iy StandardEncoding systemdiet ***dict entry··· system.dict 
Iyen StandardEneoding systemdiet -print ***dict entry··· systemdiet 
Iyoffset 0 $printerdiet -string evsprint --diet 
Iyoffset 18 $printerdiet -string operatortype -diet 
Iyoffset 2 $printerdict -string ***dict entry··· systemdiet 
Iyoffset 24 $printerdiet pstaek userdict 
Iyoffset 8 $printerdiet Run systemdict 
/yoffset a4 userdict ***dict entry··· systemdict 
Iyoffset bS userdict -diet ***dict entry··· --diet 
Iyoffset legal userdict -diet systemdiet 
Iyoffset letter userdict ***dict entry··· systemdict 
Iyoffset setpaqe $printerdiet ***dict entry··· systemdiet 
IZ StandardEneodinq systemdiet 
Iz standardEncodinq systamdict 
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== Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-1, 6-3 
=dictDictionary 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 03-1,6-1,11-1 
=printProcedure 0 0 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 07-1,7-3 
=string String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7-7 

A 
a4 Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9-4 
abort Boolean 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-1 
altflag Boolean 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-4 
altnarne String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-2 
AppleTaJk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12-4, 13-1, 13-7 
appletaJkcloseProcedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13-11 
appletalkopen Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-8 
appleta1ktype String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-2 
arraytype Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-6 
ascii26 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8-6 
ascii62 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8-6 
ascii81 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8-7 
ascii94 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8-7 
Attributes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-2 

B 
b5 Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9-4 
BatchMode 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5-1,13-22 
batchidleprocProcedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05-5,5-7 
baud25 Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-3 
baud9 Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-3 
Bind Operator 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 016-1 
Binding 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3-1 
bits Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-2 
brnpI Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8-9 
booleantype Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-8 
boundsCheck Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8-8 

c 
Canon Engine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2-4,3-1,9-1,10-1 
checkquit Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5-4 
cleardictstack Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 014-1 
comrnhash Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13-3, 14-2 - 14-3 
Communication 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13-1 
Control Loop 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15-1,15-9 
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copypage Operator 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9-6, 11-9 
CTM 

See Current Transformation Matrix 
Current Transformation Matrix 0 0 0 0 0 0 0 0 0 09-2,9-6, 15-1 
cvsprint Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-5 

D 
Datatypes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-1 
debugrnode Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-5 
dexchProcedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-6 
Diablo Mode 0 0 0 0 0 0 0 0 0 0 12-6 - 12-7,13-1, 13-14, 13-22 
dicttype Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-8 
doclose Boolean 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 014-4 

E 
EEPROM 0 0 0 0 0 0 0 0 0 03-1,8-1,8-3,8-9 - 8-10,12-7 - 12-8 
eescratch Array 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12-6 - 12-7 
eflush Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-8 
eindex Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-3 
Engine Error Codes 

o String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-3 
2048String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-5 
4616 Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-6 
512 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-3 
520 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-4 
528 Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-4 
536 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-5 
576 String 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-5 

eprint Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-7 
Error Handling 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 4-1 
Errors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4-1 
emtrString 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 011-3 
exchdefProcedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12-2,13-7 
execdepth Integer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5-8 
execjobProcedure 0 0 0 0 0 0 0 0 0 0 0 0 12-4,14-1,14-5,15-2 
Execution Stack 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 015-9,15-11 
executive Procedure 0 0 0 0 0 0 0 0 5-1,5-9 - 5-10,12-7,12-10 

See also Interactive Mode 
exitserver Operator 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15-11 
exitserver Procedure 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 015-1 

F 
filetype Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6-9 
fmdfont Procedure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7-6 
Font Cache 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 08-1,12-4,15-2 
FontScanConversion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 013-12 



fontname Procedure ..................... 12-3 
fonttype Procedure ...................... 6-9 
Frame Buffer ......................... 16-1 
framedevice Operator .................... 9-6 

H 
handleerrorProcedure ........... .4-3,4-9,4-11,14-1 
hashcommparamsProcedure ................. 14-2 

I 
idleA Procedure ...................... .8-10 
idleArry Array ........................ 8-3 
idleI Integer . . . . . . . . . . . . . . . . . . . . . . . . . . 8-8 
idleproc Procedure ................... 5-8, 12-4 
idleStr String ......................... 8-7 
idleStrI Integer ............. . . . . . . . . . . . 8-8 
Immediately Evaluated Name ............. 3-3,16-1 
initprinter Procedure .....................10-4 
integertype Procedure .................... 6-9 
InteractiveMode .......... 2-3,5-1,12-6,12-10,13-22 

See also executive Procedure 
Interpreter Layers . . . . . . . . . . . . . . . . . . . . . . . 2-1 
Interrupts ........................... 5-14 
intidleproc Procedure . . . . . . . . . . . . . . . . . . 5-5 - 5-6 

J 
jobsource String ................... 13-2, 14-3 
jobstate String ....................... .14-4 

ii 

L 
Lasertalk ...................... 2-4,5-1,5-15 
LaserWriter ........................ 2-4,3-1 
laststat Integer ........................ 11-2 
Legal Procedure ....................... 9-3 
Letter Procedure ..................... 9-3, 9-6 

M 
manualfeedBoolean .................. 9-5,12-4 
manualfeedtimeout Integer . . . . . . . . . . . . . . . . . . 9-5 
margins Operator . . . . . . . . . . . . . . . . . . . . . . . 9-5 
marktype Procedure .................... .6-10 
Messages 

Flushing: rest of job... . . . . . . . . . . . . . . . 14-8 - 14-9 
manual feed timeout ................... 11-4 
nopapertray ....................... 11-4 
no toner cartridge . . . . . . . . . . . . . . . . . . . . .11-5 
outofpaper ........................ 11-5 
pages may be lost . . . . . . . . . . . . . . . . . . . . .11-6 
paper entry misfeed ................ 11-4 - 11-5 
paper exit misfeed ................... .11-6 
PrinterError: ....................... 11-11 
PrinterError: cover open ................ 11-11 
PrinterError: resetting printer . . . . . . . . . . . . . . 11-10 
printing test page ..................... 15-3 
service call ....................... .11-3 
timeout, clearing printer ................. 11-3 

warming up ....................... 11-5 
mydictDictionary ................... 3-1,11-1 
mydict Error Codes 

See Engine Error Codes 

N 
Name Binding Protocol. . . . . . . . . . . . . . . . 13-7 
nametype Procedure ................. 6-10 
ntrys Integer ........................ 11-1 
nulltype Procedure ..................... 6-11 

o 
Object Attributes ....................... 6-2 
operatortype Procedure . . . . . . . . . . . . . . . . . . . 6-11 

p 
packedarraytype Procedure . . . . . . . . . . . . . . . . . 6-12 
Page Size . . . . . . . . . . . . . . . . . . . . . . . . . . 10-6 
Paper Sizes .......................... 9-1 
parity25 Integer . . . . . . . . . . . . . . . . . . . . . .. 13-3 
parity9 Integer ....................... 13-3 
Printer Status 

See Messages 
printererror Procedure ................... 11-9 
printerstatus Procedure . . . . . . . . . . . . . . . . . .. 10-1 
Procomm . . .................... 2-4,5-1,5-15 
Programmer's Instant Reference Card . . . . . . . . . 2-4, 5-16 
prompt Procedure .................... 5-2,5-18 
pstackProcedure ....................... 7-5 

Q 
quit Operator ...................... 5-3 - 5-4 
quitProcedure ........................ 5-3 
quitflag Boolean .................. 5-2,5-8, 14-3 

R 
rcheck Operator ........................ 3-1 
ReadldleFonts Procedure . . . . . . . . . . . . . . . . . . 8-11 
realtype Procedure .........•..•.......• 6-14 
Redstone ........................... 9-5 
redwrite Operator . . . . . . . . . . . . . . . . . . . . . . . 9-5 
report Boolean ....................... 11-2 
Resolution .......................... 9-2 
ReverseChanne1 ................. 2-3,10-1,11-8 
ROMnames Array ...................... 8-2 
RunProcedure ........................ 7-5 

s 
saveswitchInteger .................. 13-4,14-3 
savetypeProcedure ..................... 6-14 
Scan Conversion ....................... 8-1 
sccbatch Operator . . . . . . . . . . . . . . . . . . . . . . 13-1 
sccinteractive Operator . . . . . . . . . . . . . . . . . . . 13-1 
sccok Boolean ....................... 13-4 
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sendctr1d Boolean 
server 10<lp ..... 
server Procedure .. 
serverdict 

o procedure . . . 
2 Procedure . . . 

serverdict Dictionary 
setnulldevice Procedure ....... . 
setrealdevice Procedure ... . 
setsccbatch Operator . . . . . 
setsccinteractive Operator .. 
setsccstreams Procedure ... 
setstreams Procedure . . . . . 
senimeouts Procedure ..... 
showpage Operator . . . . . . . 
specialswitch 

· .......... 13-4 
· .14-1.15-1.15-11 

.. 15-1 

.. 12-4 
· ........ 12-6 
· ........ 1-1 

· ...... 15-1 - 15-2 
· 9-1.10-6.12-4 
· ...... 13-1 
· ...... 13-1 
· ..... 13-14 
· .. 13-22. 15-2 

· .......... 12-2 
· 9-5 - 9-6. 11-9. 16-13 

o Procedure . . . . . . . .......... 12-8 
1 Procedure . . . . . . . ...... 12-10 

specialswitch Dictionary . . . . . . . . . . . . 12-6 
stack Procedure . . . . . . . . . . . . . . . . . 7-4 
start Procedure ........ 1-1.8-10.8-13.14-1.15-1 - 15-2 
startpage String . . . . . . . . . . . . . . . . . . . . . 1-1. 16-1 
stat Integer ......................... .11-2 
statementedit 

See %statementedit 
Status 

See Messages 
statusdict Dictionary . . . . . . . . . . . . . . . . 3-1 
stdin File Stream ... . . . . . . . .. . ........ 13-7 
stdname String ............. . ........ 13-2 
stdout File Stream ..................... .13-7 
stopped Operator .............. 4-12.5-1.14-1.14-4 
stopPredProcedure ............... 8-10.8-14.13-12 
stringtype Procedure ........ . . . . . . . . .6-14 
stringwidth Operator . . . . . . . . . . . . . . . . . . . . .8-13 

Inside PostScript 

switchclose Array .................. 13-5.13-22 
switchopen Array . . . . . . . . . . . . . . . . . . 13-22 
systemdict Dictionary .................... 3-1 

T 
test page ....................... 15-2.16-1 
ThumbwheelSwitch 1-1, 9-1.10-6.12-1.12-4.13-1.13-22.14-5 

Switch Settings ........... ........ .12-1 
timeout Procedure ........... .......... 4-7 
tprint Procedure . . . . . . . . . . 6-4 
transparent Boolean .13-5.13-14 
Transparent Channel . . . . . . . . . .13-1 
typecheck Procedure ................ . 4-4 
typeprint Procedure . . . . . . . . . . . . . . . . . . . . . . 6-4 

u 
UseldleTime Procedure 
userdict Dictionary 

v 
Virtual Memory 
VM 

See Virtual Memory 
vmstatus Operator 

w 
warmedup Procedure 
watchstreams Procedure 

... 8-14.12-4.13-12 

.......... 3-1 

.......... 15-9.15-11 - 15-12 

.................. 15-12 

.............. 10-3 

....... 8-10.8-14.13-12 

iii 







Learn the secrets 
ortbe 

PostScript masters! 

What does the server loop really do and how does it control job execution? 
What is the ==dict; does it have a special structure:; where does it reside? 
How is the stopped operator used to control your jtlb executi@n? Idle time 
font caching; what is it and how does it wor~1 ,J,low are bindirtg and 
immediately evaluated names used to improveeffidency? " 

Lot'" of questions? Inside P@#;[Script ~fue~swdrs, • 
" " I' . ~ "r. ,- • ' ., .• 

Inside PostScript do~ument~t}le inil:e:aia! ~~itJteddre~ and structure of 
Adobe'sPostS~ript:.inte!pr!? .. t~r s1iQwing'fro~aminers the techniques used 
by Adobe to control PostScript priJl,ters, Detiljled discussions of error han
dling, printer control, jbb execution ~ fi~I/Oarea few of the ,topics 
presented. With this insight, yo~ are\abh~to \.v~te better drivers for yoUr ap
plications, and create better deb~gg~to~·.ls f~~~(;qde development and field 

"1 .' 't 
support. " 

For the beginning PostScript programmer, the many code examples pre
sented allow complex applications to be developed with less learning time. 
For the experienced programmer, new insight is gained into the operation 
of the PostScript interpreter . 

• 

"Inside PostScript will measurably improve the gereral level of skills and 
understanding in the PostScript progrmming community." 

David HCllzgang, author Understanding PostScript Programming and PostScript Program
mer's Reference Guide 

"Good reading for advanced PostScript programmers." 

Patrick Wood, editor The PostScript Language Journal 

I' 


