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Preface 

Manual Objectives 
This manual describes the VAX Text Processing Utility (VAXTPU). This 
manual is designed primarily for reference; it is not a tutorial document. 

Intended Audience 
This manual is intended for experienced programmers who know at least 
one computer language. Some features of VAXTPU, for example, the callable 
interface and the built-in procedure FILE _p ARSE, are intended for system 
programmers who have a good understanding of VAX/VMS system concepts. 
Relevant documents about the VAX/VMS operating system are listed under 
Associated Documents. 

Structure of This Document 
This manual has six sections and seven appendixes. 

• Section 1 contains an overview of VAXTPU. 

• Section 2 provides detailed information on VAXTPU data types. 

• Section 3 discusses the lexical elements of VAXTPU. These include the 
character set, identifiers, variables, constants, and reserved words, such as 
VAXTPU language statements. 

• Section 4 describes the VAXTPU built-in procedures. 

• Section 5 discusses VAXTPU program development. 

• Section 6 describes how to invoke VAXTPU. 

• Appendix A contains sample procedures written in VAXTPU. 

• Appendix B discusses terminals supported by VAXTPU. 

• Appendix C lists each VAXTPU message, its abbreviation, and its severity 
level. 

• Appendix D contains the DEC Multinational Character Set. 

• Appendix E lists the file types that VAXTPU supports. 

• Appendix F contains reference information on the Extensible VAX Editor 
(EVE). 

• Appendix G contains reference information on the EDT Keypad Emulator. 

xiii 



Preface 

Associated Documents 
To learn how to use one of the editing interfaces provided with VAXTPU, 
read the appropriate manual. This manual contains an appendix of 
commands for each of the two interfaces. The Guide to Text Processing on 
VAX/VMS contains chapters describing both interfaces: the Extensible VAX 
Editor (EVE) and the EDT Keypad Emulator. 

The VAX/VMS Utility Routines Reference Manual contains a chapter presenting 
the VAXTPU callable interface. 

The VAX/VMS System Messages and Recovery Procedures Reference Manual 
contains the VAXTPU messages, as well as an explanation and suggested 
user action for each message. The messages are listed alphabetically by the 
abbreviation for the message text. 

The Introduction to the VAX/VMS Document Set briefly describes all VAX/VMS 
system documentation, defining the intended audience for each manual and 
providing a synopsis of each manual's contents. 

The VAX/VMS DCL Dictionary describes the VAX/VMS commands that help 
you in creating, copying, and printing files containing VAXTPU programs. 

The VAX/VMS System Routines Reference Volume contains information about 
system services, routines of the run-time library, VAX RMS services, and 
utility routines. 

Conventions Used in This Document 

xiv 

The following conventions are used in this document: 

Convention 

11 

[ ] 

[, ... ] 

Meaning 

Braces enclose a mandatory portion of a general 
format. When oversized braces enclose a stacked 
list of items, you must choose one of the items. For 
example : 

{ 
string } 
range 

Double square brackets in examples show an optional 
portion of a general format. When oversized double 
brackets enclose an item or series of items, you can 
select one of the items. For example: 

[ 
string ] 
range 

I 

Double square brackets enclosing a comma and 
horizontal ellipsis mean that you can repeat the 
preceding item one or more times, separating two or 
more items with commas. For example : 

parameter [ . .. . ] 

Vertical ellipses in a figure or example mean that not 
all of the statements are shown . 



Convention 

UPPERCASE letters 
and special symbols 

lowercase letters 

Red ink 

Black ink 

I RETURN) 

ICTRL/xl 

user_ 

file-spec 

Preface 

Meaning 

Uppercase letters and special symbols in syntax 
descriptions and sample procedures indicate V AXTPU 
reserved words and predeclared identifiers, and other 
user input which must be typed exactly as shown. 
For example: 

PROCEDURE 
UNDERLINE 

String constants are shown in lowercase to 
emphasize that they are strings. However, they, 
too, must be typed exactly as shown. 

Lowercase letters in syntax descriptions and sample 
procedures represent elements that you must replace 
according to the description in the text. For example, 
when a data type, such as buffer, is used in a syntax 
example, replace it with the variable name assigned to 
the data item when it was created. In the following 
assignment statement, my_buffer_variable is the 
variable name assigned to the buffer you are creating: 

my_buffer_variable : = 
CREATE_BUFFER ('my_buffer_name', 'my_file_name') 

To specify a buffer as a parameter for a VAXTPU 
built-in procedure, use the variable for the buffer. For 
example, to erase the contents of the buffer created 
in the preceding statement, enter the following: 

ERASE (my_buffer_variable) 

Red ink in examples shows all user-entered 
commands at the DCL level. 

Black ink in examples shows all output lines and 
prompting characters that the system displays at the 
DCL level. 

A symbol with a one- to six-character abbreviation 
indicates that you press a key on the terminal, for 
example )RETURN) . In Appendix F, the keys that 
are equivalent to EVE commands are boxed for 
ease in viewing, even though they are not shown in 
interactive examples. Assume that you must press 
I RETURN I after typing a command or other input to the 
system unless instructed otherwise. 

CTRL/x indicates that you press the key labeled CTRL 
while you simultaneously press another key. For 
example, CTRL/C, CTRL/Y, CTRL/0. 

Many of the sample procedures in this manual have 
the prefix user_ as a part of the procedure name. 
DIGIT AL suggests that you replace the prefix user 
with your initials. This or some other convention 
helps to ensure that the variables and procedure 
names that you create do not conflict with either 
V AXTPU built-in procedure names, or the procedure 
names and variables of your editing interface. 

Mnemonic for file specification . 

xv 
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xvi 

VAXTPU programs do not require special formatting such as indentation, 
spacing, and so on. Programming examples in this manual use different 
formatting styles to show several ways of writing VAXTPU programs. Long 
statements in procedures are divided into several lines to make them easy to 
read. The formats used in this manual are not mandatory. 



New and Changed Features 

This manual documents Version 1.2 of the VAX Text Processing Utility 
(VAXTPU) released with VAX/VMS Version 4.4 . This section summarizes the 
changes in both the product and the manual from previous versions. 

V AXTPU now consists of two shared images: TPUSHR.EXE and 
TPU$CCTSHR.EXE. With VAXTPU Version 1.2, the default file type for 
section files is TPU$SECTION instead of GBL. You must recompile all your 
section files. Section files are installable as shared images with this release. 
The preferred method of invoking a section file other than the default section 
file, is to define the logical TPUSECINI to point to the appropriate section file. 
For example: 

$ DEFINE TPUSECINI ddn: [dir]mysection.TPU$SECTION 
where 

dd is the device code and n is its unit number 

dir is the directory name 

mysection is the file name for the section file to be invoked. 

Key maps (and key-map lists) are a new feature of VAXTPU. Key maps 
provide the ability to group sets of key definitions by name. With key maps, 
you can easily and quickly change entire sets of key definitions. Key maps 
and key-map lists are saved in your section file . The addition of key maps 
has caused some built-in procedures to be modified and others to be created. 

VAXTPU Version 1.2 includes a new parameter to the qualifier /DISPLAY 
for the command EDIT/TPU. The format for the qualifier /DISPLAY is as 
follows: 

EDIT/TPU/DISPLAY [ = :file-spec TI 

The default file specification is TPU$CCTSHR, the screen management image 
for terminals that respond to ANSI control functions and that operate in ANSI 
mode. 

The following built-in procedures have been modified: 

• DEFINE_KEY 

• GET_J:NFO 

• JOURNAL _OPEN 

• LOOKUP_KEY 

• SCROLL 

• SET 

• SHOW 

• UNDEFINE_KEY 

xvii 



New and Changed Features 

xviii 

The following built-in procedures are new: 

• ADD_KEY_MAP 

• CREATE_KEY_MAP 

• CREATE_KEY_MAP_LIST 

• REMOVE_KEY_MAP 

The following are new keywords (and parameters to certain built-in 
procedures): 

• DEFINED_KEY 

• KEY_MAP 

• KEY_MAPS 

• KEY_MAP_LIST 

• KEY_MAP_LISTS 

• SELF-1NSERT 

• UNDEFINED_KEY 

• SPECIAL _GRAPHICS 

The following error messages are either new or modified: 

• TPU$_DUPKEYMAP 

• TPU$_DUPKEYMAPLIST 

• TPU$_NOKEYMAP 

• TPU$_NOKEYMAP 

• TPU$_KEYMAPNOTFND 

• TPU$_ EMPTYKMLIST 

• TPU$_COMPILED 

• TPU$_CTRLCEXIT 

• TPU$_JOURNALCLOSE 

• TPU$__REALL YRECOVER 

• TPU$_BADJOUTERM 

• TPU$_BADJOUPAGE 

• TPU$_BADJOUWIDTH 

• TPU$_BADJOUEDIT 

• TPU$_BADJOUEIGHT 

• TPU$_BADJOULINE 



New and Changed Features 

• TPU$_BADJOUSEC 

• TPU$_BADJOUCOM 

• TPU$_BADJOUINPUT 

• TPU$_CTRLCJOU 

Section 7 in the previous editions of this manual described the callable 
interface for VAXTPU. This material is now located in the VAX/VMS Utility 
Routines Reference Manual. 

Appendix C in the previous editions of this manual included all possible 
return statuses for VAXTPU, as well as the appropriate explanations and 
suggested user actions. This material is now incorporated in the VAX/VMS 
System Messages and Recovery Procedures Reference Manual. Appendix C now 
simply lists the return statuses for VAXTPU and the severity level for each 
return status. 

Small technical changes were made throughout the manual as a result 
of ongoing development, Software Performance Reports, and Reader's 
Comments. Editorial changes were also made throughout the manual. 
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1 Overview of the VAX Text Processing Utility 

This section answers the following questions about the VAX Text Processing 
Utility (VAXTPU): 

• What is VAXTPU? 

• What is the VAXTPU language? 

• What hardware does VAXTPU support? 

• How do I start using VAXTPU? 

• How do I leave VAXTPU? 

• How do I learn more about VAXTPU? 

1. 1 What is VAXTPU? 
VAXTPU is a high performance, programmable, text processing utility. It is 
designed as a tool to aid application and system programmers in developing 
text processing interfaces. The utility includes a high-level procedural 
language, a compiler, an interpreter, and two editing interfaces written in 
VAXTPU. 

You can use the editing interfaces provided with VAXTPU without alteration 
to do text editing. You can also use the V AXTPU language to tailor the 
interfaces to suit your editing style. You can even write your own editing 
interface with VAXTPU. Programmers, for example, can use VAXTPU to 
design an editor for a specific environment. The editor or other application 
that you layer on top of VAXTPU becomes the interface between VAXTPU 
and the user. You must use one of the interfaces provided or create your own 
interface to access VAXTPU. 

You can think of VAXTPU as a base on which to layer text processing 
interfaces. The two editing interfaces included with VAXTPU, the Extensible 
VAX Editor (EVE) and the VAXTPU EDT Keypad Emulator, are good 
examples of interfaces written in VAXTPU and layered on VAXTPU. See 
Figure 1-1. 

You can write extensions for the two interfaces that are shipped with 
VAXTPU or you can write a completely separate interface for VAXTPU. 
See Figure 1-2. 

Extensions to an existing interface can be implemented with a VAXTPU 
command file (VAXTPU source code) or with a VAXTPU section file (compiled 
VAXTPU code in binary form) . Because a VAXTPU section file is already 
compiled, start-up time for your interface is shorter when using a section file 
as opposed to a command file. 

To implement an interface that is entirely user-written, use a section file. 
See Section 5, VAXTPU Program Development, for information on VAXTPU 
command files and section files. 
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Figure 1-1 VAXTPU as a Base for EVE and the EDT Keypad 
Emulator 
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Figure 1-2 VAXTPU as a Base for User-Written Interfaces 
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The EVE Interface 
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The Extensible VAX Editor (EVE) is an editing interface that is measurably 
easy to learn and fast to use. Most of the common editing functions are 
accessed by pressing a single key on the EVE keypad. As a result, people 
who have never used an editor before can quickly perform basic editing tasks. 

EVE is also a powerful and efficient editor for experienced users of text 
editors. The more advanced editing functions are accessible by entering 
commands on the EVE command line. Many of the special features of 
VAXTPU (such as multiple windows) are available with EVE commands. 
Other VAXTPU features can be accessed by entering VAXTPU statements after 
the TPU Command: prompt. To get to this prompt level, do the following: 

• Press the DO key. 

• After the prompt Command:, type TPU. 
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• After the prompt TPU Command:, enter valid VAXTPU statements. 

For more information on the EVE interface, see Appendix F in this manual or 
refer to the appropriate chapter of the Guide to Text Processing on VAX/VMS. 

1.1.2 The EDT Keypad Emulator Interface 
Those EDT users who do not want to learn a new interface for basic editing 
tasks can use the VAXTPU EDT Keypad Emulator. This interface provides 
all of the functions of the EDT keypad and binds these functions to the same 
keys that EDT uses. The EDT Keypad Emulator also provides EDT users with 
a limited set of the EDT line mode commands that can be entered after the 
asterisk that appears when you press CTRL/Z. 

The EDT Keypad Emulator provides access to VAXTPU functions on the EDT 
Keypad Emulator command line after the TPU Command: prompt. To get to 
this prompt level, do the following: 

• Press the PFl key and the 7 key on the keypad. 

• After the prompt TPU command:, enter valid VAXTPU statements. 

For more information on this interface, see Appendix G in this manual or 
refer to the appropriate chapter of the Guide to Text Processing on VAX/VMS. 

1 .1 .3 Special Features 
VAXTPU provides the following special features in addition to the features 
normally associated with a screen-oriented editor: 

• Multiple buffers 

• Multiple windows 

• Multiple subprocesses 

• Text processing in batch mode 

• Insert or overstrike text entry 

• Free or bound cursor motion 

• Learn sequences 

• Pattern matching 

• Key definition 

• Procedural language 

• Callable interface 

If you use the EVE interface to VAXTPU, many of the special features are 
easily accessible with a single EVE command. If you use the EDT Keypad 
Emulator interface, you can access advanced features on the EDT Keypad 
Emulator command line; however, the best way to include the advanced 
features is to write an extension to the EDT Keypad Emulator interface and 
invoke VAXTPU with both the EDT Keypad Emulator and the extension. See 
Sections 5 and 6 for information on writing and using command files and 
section files to extend an interface. 
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1.2 The VAXTPU Language 

1.2.1 

VAXTPU is a high-level procedural programming language that allows you 
to perform powerful text processing tasks. The V AXTPU language can be 
viewed as the most basic component of VAXTPU. To access the features of 
VAXTPU, write a program in the VAXTPU language and then use the utility 
to compile and execute the program. A program written in VAXTPU can be 
as simple as a single statement, or as complex as the section file that creates 
the EVE interface. 

The VAXTPU language is block-structured and is easy to learn and to use. 
VAXTPU language features include a large number of data types, relational 
operators, error interception, looping and case language statements, and 
an extensive set of built-in procedures that perform important functions. 
Comments are indicated with a single comment character ( ! ), so that you can 
document your procedures easily. There are also capabilities for debugging 
procedures with user-written debugging programs. 

VAXTPU Data Types 
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The VAXTPU language has an extensive set of data types. Data types are 
used to interpret the meaning of the contents of a variable. Unlike many 
languages, the VAXTPU language has no declarative statement to enforce 
which data type must be assigned to a variable. Variables in VAXTPU assume 
a data type when they are used in an assignment statement. For example, the 
following statement assigns a string data type to the variable this_var: 

this_var : = 'This can be a string of your choice . ' 

The following statement assigns a window data type to the variable x. The 
window occupies 15 lines on the screen, starting at line 1, and the status line 
is OFF (not displayed). 

x := CREATE_WINDOW (1, 16, OFF) 

Many of the VAXTPU data types (for example, learn and pattern) are different 
from the data types usually found in programming languages. Following is a 
list of VAXTPU keywords used to specify data types: 

• UNSPECIFIED-The initial state of a variable after it has been compiled 
(added to the VAXTPU symbol table). 

• STRING-A character string. 

• INTEGER-An integer. 

• BUFFER-A collection of text records. The built-in procedure 
CREATE_BUFFER returns this data type as its result. 

• WINDOW-A subdivision of the screen. The built-in procedure 
CREATE_WINDOW returns this data type as its result. 

• MARKER-A character position within a buffer. The built-in procedure 
MARK returns this data type as its result. 

• RANGE-All of the text that occurs between and including two markers. 
The built-in procedure CREATE_RANGE returns this data type as its 
result. 
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• PATTERN-One or more sequences of characters. The pattern operators 
and the pattern built-in procedures return this data type as a result. 
Patterns are used with the built-in procedure SEARCH to locate specific 
text within a buffer. 

• PROGRAM-A collection of VAXTPU executable statements. The built-in 
procedure COMPILE returns this data type as its result. 

• PROCESS-A VAX/VMS subprocess. The built-in procedure 
CREATE_pROCESS returns this data type as its result. 

• LEARN-A collection of VAXTPU keystrokes. The built-in procedure 
LEARN_END returns this data type as its result. 

See Section 2 of this manual for a discussion of VAXTPU data types. 

1 .2.2 VAXTPU Language Statements 
VAXTPU language statements include the following: 

• Assignment statement ( :=) 

• Procedure statement (PROCEDURE - ENDPROCEDURE) 

• Repetitive statement (LOOP - EXITIF - ENDLOOP) 

• Conditional statement (IF - THEN - ELSE - ENDIF) 

• Case statement (CASE - ENDCASE) 

• Error statement (ON_ERROR - ENDON_ERROR) 

See Section 3 of this manual for a discussion of VAXTPU language statements. 

1.2.3 VAXTPU Built-In Procedures 
The VAXTPU language has many built-in procedures that perform functions 
such as screen management, key definition, text manipulation, and program 
execution. 

For example, you can use built-in procedures to create an editing interface 
with multiple windows. Multiple windows allow you to see parts of different 
files (or different parts of the same file) on your screen at the same time. The 
built-in procedure CREATE_WINDOW allows you to create and alter the 
number, position, and size of the windows on the screen. Because you can 
also create multiple buffers and associate them with windows on the screen, 
you can edit multiple files concurrently with VAXTPU. 

VAXTPU built-in procedures allow you to run more than one process 
concurrently. The built-in procedure CREATE_PROCESS allows you to 
create a subprocess within a VAXTPU session and attach a buffer to it for 
storing the output of the subprocess. The built-in procedure SPAWN allows 
you to suspend a VAXTPU session and execute commands directly at the 
DCL level. When the commands are finished executing, VAXTPU returns you 
to your editing session. 

You can use the built-in procedure DEFINE_KEY to bind a VAXTPU program 
to a particular key, or key combination. This allows you to control the 
actions that are taken when a key is pressed. The built-in procedure 
UNDEFINE_KEY removes the association between a key binding and the 
code that it previously executed. 
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You can use the built-in procedure SA VE to keep key definitions, procedures, 
and variable assignments from session to session. 

You can use built-in procedures as statements within a VAXTPU procedure, 
or as commands from either the EVE interface or the EDT Keypad Emulator 
interface. See the respective interface manual for a description of how to 
enter VAXTPU procedures or commands. See Section 4 of this manual for a 
description of each of the VAXTPU built-in procedures. 

1 .2.4 User-Written Procedures 
You can write your own procedures that are a combination of VAXTPU 
language statements and calls to VAXTPU built-in procedures. After you 
write a procedure and compile it, you can use the procedure name to 
invoke it. 

The syntax for user-written procedures is simple. Procedures are delimited 
by PROCEDURE-ENDPROCEDURE statements. The body of a procedure 
can contain zero or more VAXTPU statements. Statements are separated 
by semicolons. VAXTPU procedures can return values. Procedures can be 
recursive. 

Example 1-1 is a sample procedure that uses VAXTPU language statements 
(PROCEDURE-ENDPROCEDURE) and built-in procedures (POSITION, 
BEGINNING_OF, and CURRENT_BUFFER) to move the current character 
position to the beginning of the current buffer. 

Example 1-1 Sample User-Written Procedure 

! This procedure moves the editing 
! position to the top of the buffer 
PROCEDURE user_top 

POSITION (BEGI NN ING_OF (CURRENT_BUFFER)); 

ENDPROCEDURE 

Once you have compiled this procedure, you can invoke it with the name 
user_top. For information about writing procedures, see Sections 3 and 5 of 
this manual. 

1.3 Hardware That VAXTPU Supports 
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VAXTPU runs on all VAX computers. On some systems, if you want to work 
with very large files, you may have to adjust your system parameters or 
divide the files into smaller segments. The reason for this is that VAXTPU 
does all of its work in memory, rather than using a work file. 

VAXTPU supports screen-oriented editing on the DIGITAL VT200 and VTl00 
series of terminals, and on other video display terminals that respond to the 
ANSI control functions . 

One of the major goals in the design of VAXTPU was fast performance 
for screen-oriented editing. Optimum screen-oriented editing performance 
occurs when running VAXTPU from VT220 and VTl00 terminals. Some 
video display terminals have hardware behavior that does not allow optimum 
VAXTPU performance. See Appendix B, VAXTPU Terminal Support, for a list 
of hardware behavior that may adversely affect VAXTPU's performance. 
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Although you cannot use the screen-oriented features of VAXTPU on the 
VT52 series of terminals, on hardcopy terminals, or on foreign terminals 
that do not respond to ANSI control functions, you can run VAXTPU on 
these terminals with a line mode style of editing. For information on how 
to implement this style of editing, see the description of the /NODISPLAY 
qualifier in Section 6, Invoking VAXTPU, and the sample line mode editor in 
Appendix A. 

1.4 Invoking VAXTPU 
To invoke VAXTPU at the DCL level, simply type EDIT/TPU, followed by 
the name of your file . For example: 

$ EDIT/TPU text_file.lis 

This command opens text_file.lis for editing. Note that you can specify only 
one input file on the command line. You can include additional files from 
within VAXTPU later in your editing session with the built-in procedure 
READJILE. 

When you invoke VAXTPU with the preceding command, you are placed 
in a default editing interface. The default editing interface for VAXTPU is 
EVE. We suggest that you create a symbol like the following one to help you 
remember which interface you are using: 

$ EVE == "EDIT/TPU" 

If you want to invoke VAXTPU with the EDT Keypad Emulator rather than 
EVE as your editing interface, enter the following command after the system 
prompt: 

$ EDIT/TPU/SECTION=EDTSECINI 

Instead of typing such a long command line, you can create a DCL symbol 
like the following to invoke V AXTPU with the EDT Keypad Emulator 
interface. This symbol also reminds you of the interface you are using. 

$ EDTEM == "EDIT/TPU/SECTION=EDTSECINI" 

Then you can merely type EDTEM at the DCL level to invoke VAXTPU with 
the EDT Keypad Emulator interface. The terminal screen looks similiar to the 
EDT screen, with the following exceptions: 

• [EOB] is replaced with [End of MAIN] . 

• The last two lines on the screen are reserved for error and informational 
messages from VAXTPU. 

• The EDT prompt Command: is replaced with TPU Command:, and the 
prompt appears on the third line from the bottom of the screen. 
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Using EDIT /TPU Command Qualifiers 
You can use qualifiers with the EDIT/TPU command. The qualifiers control 
such items as recovery from an interrupted session and the initialization files 
that provide the interface with which you access VAXTPU. Qualifiers for 
EDIT/TPU are listed in Table 1-1. 

Table 1-1 Qualifiers to the DCL Command EDIT/TPU 

QUALIFIER DEFAULT 

/[NO]COMMAND[=file-spec] 

/[NO]CREA TE 

/[NO]DISPLA Y[=file-spec] 

/[NO]JOURNAL[ =file-spec] 

/[NO]OUTPUT[ =file-spec] 

/[NO]READ_ONL Y 

/[NO]RECOVER 

/[NO]SECTION[=file-spec] 

/COMMAND= TPUINI 

/CREATE 

/DISPLA Y=TPU$CCTSHR 

/ JOURNAL =input_file . T JL 

/OUTPUT =input_file . type 

/NOREAD_ONL Y 

/NORECOVER 

/SECTION= TPUSECINI 

For descriptions of the EDIT /TPU command qualifiers, see Section 6.4. 

1 .4.2 Using Initialization Files 
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There are two kinds of initialization files that can create or customize a 
V AXTPU interface: command files and section files. 

A command file is a VAXTPU source code file that has a file type TPU. It is 
used with the VAXTPU qualifier /COMMAND=file-spec. VAXTPU tries to 
read a command file unless you specify /NOCOMMAND. 

A section file is the compiled form of VAXTPU source code. It is a binary 
file that has a TPU$SECTION file type. It is used with the qualifier 
/SECTION=file-spec. By default, the section file that creates the EVE interface 
is read when you invoke VAXTPU. You must specify a different section file 
(for example, /SECTION= my_section_file) or /NOSECTION if you do not 
want to use the EVE interface. 

Note: When you invoke V AXTPU with the /NOSECTION qualifier, no binary 
file is read to provide an interface for VAXTPU. Even the RETURN and 
DELETE keys are not defined. Use /NOSECTION when you are creating a 
new section file and do not want the procedures, variables, and definitions 
from an existing section file to be included. See Sections 5 and 6 for more 
information on /NOSECTION. 

You can use either a command file, or a section file, or both, to customize 
or extend an existing interface. A command file is generally used for minor 
customization of an interface. Because start-up time is faster with a section 
file, a section file is generally used when the customization is lengthy or 
complex, or when you are creating an interface that is not layered on one of 
the existing interfaces. 
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Copies of both the command files and the section files for EVE and the 
EDT Keypad Emulator are in SYS$LIBRARY. We included the command 
files on-line so that you can read the VAXTPU source code that was 
used to create two different editing interfaces. The source code file for 
EVE is SYS$LIBRARY:EVESECINI.TPU. The compiled binary section file 
for EVE is SYS$LIBRARY:EVESECINI.TPU$SECTION. The source code 
file for the EDT Keypad Emulator is SYS$LIBRARY:EDTSECINI.TPU. 
The compiled binary section file for the EDT Keypad Emulator is 
SYS$LIBRARY:EDTSECINI.TPU$SECTION. If you cannot find these files 
on your system, see your system manager. 

Section 5, VAXTPU Program Development, describes how to write and 
process command files and section files . 

1.5 Leaving VAXTPU 
When you want to leave VAXTPU, you can either QUIT or EXIT. If you QUIT 
the EVE or the EDT Keypad Emulator editing interfaces, the work that you 
have done is not saved. If you EXIT from these interfaces, the current buffer 
is written out to disk (if it was modified) and you are queried about writing 
other modified buffers to disk. 

1.6 Learning More About VAXTPU 
This manual is a reference volume for experienced programmers who want 
to program in VAXTPU. The manual assumes that you are familiar with 
programming concepts and VAX/VMS system concepts. Even though 
VAXTPU is a language that is easy to read and learn, you must study the 
language to use it successfully. 

The suggested path for learning to use VAXTPU is to pick one of the 
interfaces provided, and to read the documentation describing the interface. 
The chapter describing the EVE interface in the Guide to Text Processing on 
VAX/VMS contains tutorial material for new users of a text editor. It also 
contains material for more experienced users of text editors and tells you how 
to use VAXTPU to extend the EVE interface. 

When you are familiar with the functions that your chosen interface provides, 
you may want to extend or customize the interface. Study the source code 
that creates the interface you are using to know which procedures, variables, 
and key definitions the interface uses. Then use sample procedures to 
extend your interface. Be sure that the VAXTPU programs that you write 
to customize or extend the interface do not conflict with items that the 
interface uses. 

When you have successfully compiled and executed the VAXTPU procedures 
shown in the Guide to Text Processing on VAX/VMS, use this manual to learn 
more about the VAXTPU language. In this manual, Section 2, VAXTPU Data 
Types, Section 3, Lexical Elements of the VAXTPU Language, and Section 4, 
VAXTPU Built-in Procedures, describe the elements of the VAXTPU language. 
Section 5, VAXTPU Program Development, tells you how to use the elements 
of the language to develop programs. Section 6, Invoking VAXTPU, tells you 
how to invoke VAXTPU with the procedures and programs you 
have developed. 
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To help you learn about the VAXTPU language, this manual contains many 
examples of VAXTPU procedures and programs. Every built-in procedure in 
Section 4 has an example that is a simple, one-line VAXTPU statement using 
the built-in procedure. Many of the descriptions of the built-in procedures in 
Section 4 also have a short sample procedure that uses the built-in procedure 
in an appropriate context. Appendix A contains longer sample procedures 
that perform useful editing tasks. These procedures are merely samples; 
adapt them for your own use. You must substitute an appropriate value for 
any items in lowercase in sample procedures and syntax examples. 

Some system programmers may not want to follow the suggested path of 
learning about VAXTPU by using one of the interfaces provided. If you want 
to design your own VAXTPU interface, rather than using EVE or the EDT 
Keypad Emulator, you can find the source code for a minimal interface in 
Example 5-5. Experienced programmers can use this sample as a starting 
point for writing their own VAXTPU interface. This manual does not tell 
you how to design interfaces; however, the source code files that are used to 
create the EVE and the EDT Keypad Emulator interfaces are good examples 
of how to use VAXTPU to create editing interfaces. 



2 VAXTPU Data Types 

2.1 UNSPECIFIED 

A data type is a group of elements that "belong together"; the elements are 
all formed in the same way and are treated uniformly. The data type of a 
variable determines the operations that can be performed on it. The VAXTPU 
data types are represented by the following keywords: 

• UNSPECIFIED 

• INTEGER 

• STRING 

• BUFFER 

• WINDOW 

• MARKER 

• RANGE 

• PATTERN 

• PROGRAM 

• PROCESS 

• LEARN 

Data types are used to interpret the contents of a variable. Unlike many 
programming languages, VAXTPU permits any variable to have any type of 
data as a value. VAXTPU has no declaration statement to enforce which data 
type can be assigned to a variable. VAXTPU variables assume a data type 
when they are placed on the left-hand side (LHS) of an assignment statement. 
The right-hand side (RHS) of the assignment statement determines the data 
type of the variable. 

Although you can construct variables freely, individual VAXTPU built-in 
procedures require that their parameters be specific data types. Each built-in 
procedure can operate only on certain data types. Some built-in procedures 
return a data type when they are executed. The following sections describe 
the VAXTPU data types. 

An unspecified value is the initial value of a variable after it has been 
compiled (added to the VAXTPU symbol table) . In the following example, the 
built-in procedure COMPILE assigns an unspecified data type to the variable 
x: 

COMPILE ('x : = 1') 
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2.2 INTEGER 

2.3 STRING 
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An assignment statement that creates a variable must be executed before a 
data type is assigned to the variable. In the following example, when you 
use the built-in procedure EXECUTE to run the program that is stored in the 
variable prog, the variable x is assigned an integer value: 

prog := COMPILE ('x : = 1'); 
EXECUTE (prog) ; 

VAXTPU uses the integer data type to represent numeric data. VAXTPU 
performs only integer arithmetic. The type integer consists of the whole 
number values ranging from -2,147,483,648 to 2,147,483,647. In VAXTPU, 
an integer constant is a sequence of decimal digits; no commas or decimal 
points are allowed. 

The following example assigns an integer data type to the variable x: 

X : = 12346 

VAXTPU uses the string data type to represent character data. A value of the 
string data type can contain any of the elements of the DEC Multinational 
Character set. To specify a string constant, enclose the value in quotation 
marks. In VAXTPU, you can use either the quotation mark ( ") or the 
apostrophe ( ' ) as the quote delimiters for a string. The following statements 
assign a string data type to the variable x: 

x := 'abed' ; 
x : = "abed" ; 

To specify the quote character itself within a string, type the character twice 
if you are using the same quote character as delimiters for the string. The 
following statements show how to quote an apostrophe and a quotation mark 
respectively: 

X • : It I I . 

X · = nnnn . 
!The value assigned to xis ' . 
!The value assigned to xis" . 

If you use the alternate quote character as the delimiter for the string within 
which you want to specify a quote character, you do not have to type the 
character twice. The following statements show how to quote an apostrophe 
and a quotation mark respectively when the alternate quote character is used 
to delimit the string: 

X := n I ti 

X ; : IHI 

!The value assigned to xis ' . 
!The value assigned to xis" · 

A null string is a string of length zero. You can assign a null string to the 
variable x in the following way: 

X := t I 

The maximum length for a string is 65,535 characters. 
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Many VAXTPU built-in procedures return a string data type. The built-in 
procedure ASCII, for example, returns a string for the ordinal value that you 
use as a parameter. The following statement returns the string 'K' in the 
variable my_char: 

my_char : = ASCII (76) 

A buffer data type is a work space for manipulating text. A buffer can be 
empty or it can contain text records. You can have multiple buffers. A 
buffer data type is returned by the built-in procedures CREATE_BUFFER, 
CURRENT_BUFFER, and GET_INFO. (CREATE_BUFFER is the only one of 
the three preceding built-in procedure that creates a new buffer. The other 
two return pointers to existing buffers.) The following statement assigns a 
buffer data type to the variable my_buf: 

my_buf : = CREATE_BUFFER ("my_bu:Uer") 

When you use a buffer as a parameter for VAXTPU built-in procedures, 
you must use the variable name to which you assigned the buffer as the 
parameter. For example, if you want to erase the contents of the buffer 
created in the preceding statement, enter the following: 

ERASE (my_buf) 

Note: The buffer variable, my_buf, is the parameter, not the string "my_buffer". 
VAXTPU uses the string "my_buffer" to identify the buffer on the status 
line. 

The statement ERASE (my_buf) erases the contents of the buffer. If you want 
to delete the buffer itself, use the built-in procedure DELETE with the buffer 
variable as the parameter. 

More than one buffer variable can represent the same buffer. The following 
statement causes both my_buf and o/d_buf to point to the same buffer: 

old_buf : = my_buf ; 

A buffer remains in VAXTPU's internal list of buffers even when there is no 
buffer variable pointing to it. You can use the built-in procedure GET_JNFO 
to retrieve buffers from VAXTPU's internal list. 

Creating a buffer does not necessarily cause the information contained in 
the buffer to become visible on the screen. The buffer must be associated 
with a window that is mapped to the screen for the buffer contents to be 
visible. Editing can take place in a buffer even if the buffer is not mapped to 
a window on the screen. 

The current buffer contains the current character position for editing. The 
current character position can be different from the current cursor position, 
and often each is in a different location. When the current buffer is associated 
with a visible window (one that is mapped to the screen), the current 
character position and the cursor position are the same. 
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A single buffer can be associated with O to 255 windows for editing purposes. 
It is often useful to have a buffer visible in two windows so that you can look 
at two separate parts of the same file. For example, you could display a set 
of declarations in one window, and code that uses the declarations in another 
window. Edits made to a buffer show up in all windows in which the buffer 
is visible, provided that the context of the current edit is visible on the screen 
in that window. 

2.5 WINDOW 

2.5.1 

2.5.2 

A window data type refers to an area of the screen. The built-in procedures 
CREATE_WINDOW, CURRENT_WINDOW, and GET_JNFO return a 
window data type as a result. (CREATE_WINDOW is the only one of 
the three preceding built-in procedures that creates a new window.) The 
following example assigns a window data type to the variable x: 

x : = CREATE_WINDOW (1, 12, OFF) 

The first parameter specifies that the window starts at screen line number 
1, the second parameter specifies that the window is 12 lines in length, and 
the keyword OFF specifies that a status line is not to be displayed when the 
window is mapped to the screen. 

Window Dimensions 
Windows are defined in screen lines and columns. All windows extend the 
full width of the screen. Lines on the screen are counted from one to the 
page length of the screen, and so are the lines of a window. Columns on 
the screen are counted from one to the physical width of the screen, and so 
are the columns of a window. The minimum length for a window is one 
screen line if you do not include a status line, or two screen lines if you use 
a status line. The status line occupies the last line of the window, and by 
default contains information about the buffer and the file associated with the 
window. You can turn the display of the status line on or off. 

The maximum length of a window is the maximum number of screen lines 
on your screen. If, for example, your screen is 24 lines long, the maximum 
size for a single window is 24 lines. On the same size screen, you can have a 
maximum of 24 visible windows, if you do not use status lines. If you use a 
status line for each window, the maximum number of visible windows is 12. 

Creating Windows 
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When you use a device that supports windows (see Appendix B for 
information on terminals that VAXTPU supports), you or the section file 
that initializes your editing interface must create and map windows. If you 
do not associate a buffer with a window and map the window to the screen, 
the only information displayed on the screen are messages that are written to 
the screen at the current cursor position. 

The built-in procedure CREATE_WINDOW defines the size and location 
of a window and specifies whether a status line is to be displayed. 
CREATE_WINDOW also adds the window to VAXTPU's internal list of 
windows available for mapping. At creation, a window is marked as being 
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not visible and not mapped and the following values for the window are 
calculated and stored: 

• Origina1-top line-Screen line number of the top of the window when it 
was created. 

• Original_bottom line-Screen line number of the bottom of the window 
when it was created (does not include the status line). 

• Origina1-length of the window-Number of lines in the window (includes 
the status line). 

When you create a window with the built-in procedure CREATE_WINDOW, 
VAXTPU saves the values of the screen line numbers that delimit the window 
in original_top and original_bottom. When you map a window to the screen 
with the built-in procedure MAP, the window becomes visible on the screen. 
If it is the only window on the screen, its visible_top and visible_bottom 
screen line values are the same as its original_top and original_bottom values. 
You can display the original and the visible values with SHOW (WINDOWS), 
or retrieve them using the built-in procedure GET_INFO. However, if there 
is already a window on the screen, and you map another window over part 
of the first window, the values for the first window's visible_top and/or 
visible_bottom are modified. The new value for visible_length of the first 
window is different from its origina1-length until the second window is 
removed from the screen. 

2.5.4 Mapping Windows 
When you want a window and its associated buffer to be visible on the 
screen, use the built-in procedure MAP. Mapping a window to the screen has 
the following effects: 

• The mapped window becomes the current window and the cursor is 
moved to the current editing position in the buffer that is associated with 
the window. 

• The buffer that is associated with the window becomes the current buffer. 

• The window is marked as visible and mapped. 

• The visible_top line, visible_bottom line, and visible_length of the window 
are calculated and stored. Initially, these values are the same as the 
original values that were calculated when the window was created. (See 
the last item in the following list.) 

Mapping a window to the screen may have the following side effects: 

• The newly mapped window may occlude other windows. This happens 
when the origina1-top and/or origina1-bottom line of the newly mapped 
window overlaps the boundaries of existing visible windows. This 
overlapping can cause some windows to be totally occluded or not visible. 
Note that these windows are still marked mapped, and when the window 
that is covering them is unmapped, they may reappear on the screen 
without being explicitly remapped. 
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• If the newly mapped window segments a window into two parts, only the 
top part of the segmented window continues to be updated. The lower 
part of the segmented window is erased at the next window update. 

• The visible_top, visible_bottom, and visible_length values of a window that 
is occluded change from their original values. 

When a newly mapped window becomes the current window (the built-in 
procedures MAP, POSITION, and ADJUST_WINDOW cause this to happen}, 
the cursor is placed in the current window. In addition to the current cursor 
position in the current window, there is a current position in windows that 
do not contain the cursor. The current position in a window other than the 
current window is the last location of the cursor when it was in the window. 
This concept of current position in windows that do not contain the cursor 
allows you to edit in multiple locations of a single buffer if that buffer is 
associated with more than one window. 

Removing Windows 

Screen Manager 
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To remove a window from the screen, you can use either the built-in 
procedure UNMAP or the built-in procedure DELETE. UNMAP removes a 
window from the screen. However, the window is still in VAXTPU's internal 
list of windows. It is available to be remapped to the screen without being 
recreated. DELETE removes a window from the screen and also removes 
it from VAXTPU's list of windows. It is then no longer available for future 
mapping to the screen. 

Unmapping or deleting a window has the following effects: 

• The unmapped window is marked as not visible and not mapped. 

• Another window becomes the current window and the cursor is moved to 
the last current position in that window. 

• If other windows were occluded by the window you removed from the 
screen, text from the occluded windows reappears on the screen. The 
visible_top, visible_bottom, and visible_length values of the previously 
occluded windows are modified according to the lines that are returned to 
them when the occluding window is unmapped. 

The screen manager is the part of VAXTPU that controls the display of 
data on the screen. You can manipulate data without having it appear on a 
terminal screen (see the qualifier /NODISPLAY in Section 5). However, if 
you use VAXTPU's window capability to make your edits visible, the screen 
manager controls the screen. 

In the main control loop of VAXTPU, the screen manager is not called to 
perform its duties until all commands that are bound to the last key pressed 
have finished executing. Upon completion of all the commands, the screen 
manager updates every window to reflect the current state of that part of 
the buffer that is visible in the window. If you want to make the screen 
reflect changes to the buffer prior to the end of a procedure, use the built-in 
procedure UPDATE to force the updating of the window. Using UPDATE 
is recommended for built-in procedures such as CURRENT_COLUMN that 
query VAXTPU for the current cursor position. To ensure that the cursor 
position returned is the correct location (up to the point of the most recently 
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issued command), use UPDATE prior to using CURRENT_COLUMN or 
CURRENT-ROW. 

Getting Information on Windows 
There are two VAXTPU built-in procedures that return information about 
windows: GET-1NFO and SHOW (WINDOW[S]). 

GET-1NFO returns information that you can store in a variable. You can get 
information about the visible and original values of windows, as well as about 
other attributes that you have set up for your window environment. See the 
description of GET-1NFO in Section 4. 

SHOW (WINDOW) or SHOW (WINDOWS) puts information about 
windows in the SHOW_BUFFER. If you use an editing interface that has 
an INFO_WINDOW, you can display the SHOW_BUFFER information in 
INFO_WINDOW. If you use the EDT Keypad Emulator interface, the SHOW 
(WINDOWS) statement displays information similar to that in Figure 2-1. 

Figure 2-1 SHOW (WINDOWS) Display 

Window : MAIN_WINDOW 
Visible window number : 1 
Buffer : MAIN_BUFFER 
Video : None 
Status_line: Off Text : Blank_tabs Pad : Off 
Most recent visible cursor was at row 14 column 1 
Visible_ Top : 1 Bottom : 21 Original_ Top : 1 Bottom : 21 
Scroll_ Top : 6 Bottom : 7 Amount : 0 
Width: 80 Shift_amount: 0 

Window : INFO_WINDOW 
Not Visible 
Buffer : Not Mapped 
Video : Reverse 
Status_line : On Text : Blank_tabs Pad : On 
Most recent visible cursor was UNKNOWN 
Visible_ Top : 1 Bottom : 20 Original_ Top : 1 Bottom : 20 
Scroll_ Top : 0 Bottom : 0 Amount : 0 
Width : 80 Shift_amount: 0 

Window : MESSAGE_WINDOW 
Visible window number : 2 
Buffer : MESSAGE_BUFFER 
Video: None 
Status_line: Off Text : Blank_tabs Pad: Off 
Most recent visible cursor was at row 24 column 1 
Visible_ Top : 23 Bottom : 24 Original_ Top : 23 Bottom: 24 
Scroll_ Top : 0 Bottom: 0 Amount : 0 
Width: 80 Shift_amount : 0 

Note: The value entered after Window: is the variable most recently associated 
with the window. 
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2.5.8 Terminals That Do Not Support Windows 

2.6 MARKER 

2.7 RANGE 
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VAXTPU supports windows only for ANSI CRTs. (See Appendix B if you 
need more information about VAXTPU terminal support.) If the logical 
name SYS$INPUT is pointing to an unsupported device, windows cannot be 
used. When you are working on an unsupported device, you must specify 
/NODISPLAY when you invoke VAXTPU, or the utility exits with an error 
condition. The qualifier /NODISPLAY informs VAXTPU that you do not 
expect the device from which you are issuing VAXTPU commands to support 
screen-oriented editing. VAXTPU displays messages on an unsupported 
device at the current location. When you use the qualifier /NODISPLAY, any 
statements that try to manipulate the window data type return an error status. 
See Section 5 for more information on the /NODISPLAY qualifier. 

A marker data type is a reference point that is associated with a character 
position within a buffer. The marker data type is returned by the built-in 
procedures MARK, SELECT, BEGINNING_OF, END_OF, and GET_INFO. 
If the character that a marker is associated with moves within the buffer, the 
marker moves with it. If the character that a marker is associated with is 
deleted, the marker moves to the next closest character. To remove a marker, 
use the built-in procedure DELETE with the marker as a parameter (DELETE 
(markl)) or set all variables referring to the marker to integer zero 
(markl := 0). 

The following example assigns a marker data type to the variable x: 

x := MARK (NONE) 

The variable x is now associated with the character position that was the 
current character position within the buffer when the assignment statement 
was executed. You can cause a marker to be displayed with varying video 
attributes (BLINK, BOLD, REVERSE, UNDERLINE). The keyword NONE, 
in the preceding example, specifies that the marker does not have any video 
attributes. 

A range data type represents all the text between (and including) 
two markers. You can form a range with the built-in procedure 
CREATE_RANGE. A range is associated with characters within a buffer. If 
the characters within a range move, the range moves with them. If characters 
are added or deleted between two markers that delimit a range, the size of 
the range changes. If all the characters in a range are deleted, the range 
moves to the next closest character. To remove a range, use the built-in 
procedure DELETE with the range as a parameter (DELETE (my_range)) or 
set all variables referring to the range to integer zero (my_range := 0). 

Deleting a range does not remove the characters of the range from the 
buffer; it merely removes the range data type. To remove the characters of 
a range, use the built-in procedure ERASE with the range as a parameter. 
For example, ERASE (my_range) removes all the characters in my_range, 
but it does not remove the range structure. That is done with the built-in 
procedure DELETE, as explained in the preceding paragraph. The range data 
type is returned by the built-in procedures CREATE_RANGE, SEARCH, 
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SELECT_RANGE, and GET_INFO. The following example assigns a range 
data type to the variable x: 

x : = CREATE_RANGE (mark1, mark2, UNDERLINE) 

You can cause a range to be displayed with varying video attributes 
(BLINK, BOLD, REVERSE, UNDERLINE). The keyword UNDERLINE, in 
the preceding example, specifies that the characters in the range will be 
underlined when they appear on the screen. 

A pattern is a structure that represents certain character sequences within a 
buffer. Patterns are used as parameters for the built-in procedure SEARCH to 
help you locate specific text within a buffer. To create a pattern, use VAXTPU 
pattern operators (I, &, @) to connect any of the following: 

• String constants 

• String variables 

• Pattern variables 

• Pattern built-in procedures 

• Parentheses (to enclose expressions) 

Patterns can be simple or complex structures. A simple pattern can be 
composed of sets of strings connected by one of the pattern operators. The 
following example indicates that pat1 matches the string 'abc' followed by the 
string 'def': 

pat1 : = 'abc' k 'def ' 

A more complex pattern uses pattern built-in procedures and existing patterns 
to form a new pattern. The following example indicates that pat2 matches the 
string 'abc' followed by the longest string of characters that contains any part 
of the string '12345': 

pat2 : = 'abc ' k SPAN ('12345') 

Pat2 matches the string 'abc123' in the text string "xyzabc123def". 

Because a pattern is a data structure, you can assign a pattern to a variable 
and then use the variable as a parameter for the built-in procedure SEARCH. 
The built-in procedure SEARCH looks for the character sequences that are 
specified by the pattern that you use as a parameter. If the built-in procedure 
SEARCH finds a match for the pattern, it treats the parts of a pattern as a 
single entity, and returns the text that matches the pattern as a range. You 
can store the range that is returned in a variable. 

The following example uses strings and pattern operators to create a pattern 
data type that is stored in the variable my_pat. The variable is then used 
with the built-in procedure SEARCH in a FORWARD direction. If SEARCH 
finds a match for my_pat, the range of matching text is stored in the variable 
match_range. The built-in procedure POSITION causes the current position 
to move to the beginning of match_range. 

my _pat : = ( 'abc' I ' def') k ' : : ' ; 
match_range := SEARCH (my_pat, FORWARD); 
POSITION (match_range); 
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Pattern Built-In Procedures 
The pattern data type is returned by the following built-in procedures: 

• ANY-Matches any single character in the string you use as a parameter. 

• ARB-Matches a sequence of characters of the length you specify. 

• LINE_BEGIN-Matches the beginning-of-line condition. 

• LINE_END-Matches the end-of-line condition. 

• MATCH-Matches a sequence of characters starting at the current 
character position and continuing up to and including the string that 
you specify as a parameter for MATCH. 

• NOTANY-Matches any single character not in the string you specify as a 
parameter. 

• REMAIN-Matches any string starting at the current character position 
and continuing to the end of the current line. 

• SCAN-Matches the longest string of characters that does not contain any 
of the characters included in the parameter string. 

• SCANL-Same as above, except that SCANL crosses record boundaries. 

• SPAN-Matches the longest string of characters that contains only 
characters of the parameter string. 

• SPANL-Same as above, except that SPANL crosses record boundaries. 

Although the built-in procedure ANCHOR does not return a pattern data 
type, it is also used in pattern matching. It disables a seek search or 
incremental seek search and ties the search to the current character position. 
Section 4 describes each of the built-in procedures and includes a sample 
statement using the built-in procedure. 

Pattern Operators 

2.8.2.1 
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The following are the VAXTPU pattern operators: 

• Alternation operator ( I ) 

• Concatenation operator ( & ) 

• Partial pattern assignment operator (@) 

The pattern operators have equal precedence. The following sections discuss 
each of the pattern operators. 

Pattern Alternation 
The alternation operator signifies that any of the elements separated by 
this operator (I) cause a match of a pattern created by alternation. In the 
following example, if the current character is a, or b, or c, patl matches that 
character: 

pat1 : = ('a' I 'b' I 'c ' ) 
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Pattern Concatenation 
The concatenation operator signifies that all of the elements connected with 
this operator ( & ) must be present, in the order specified, for a match of a 
pattern created by concatenation. In the following example, the string 'abc' 
matches pat2: 

pat2 : = ('a' k 'b' k 'c') 

See Section 2.8.5 on pattern variables for a description of how to combine 
patterns with the concatenation operator. 

Partial Pattern Assignment 
The partial pattern operator creates a range that holds characters of a pattern 
that are already successfully matched. Use the partial pattern operator (@) 
directly in front of a variable to identify the matching range. 

Consider the following example: 

pat3 : = ANY ('abc') ~whatchar k 'd' 

After pat3 is used in a search operation, the variable whatchar contains a 
range of characters that match the preceding ANY pattern. The pattern is a 
match if both of the following conditions are true: 

1 The next character position in the string searched holds the character d. 

2 Whatchar holds a matching character from the previous expression. 

Often an entire character sequence forms the pattern for a search operation. 
However, you may only want a substring of the character sequence in the 
range returned by the built-in procedure SEARCH. If so, use the partial 
pattern assignment operator(@) to assign ranges to parts of the pattern. The 
following example shows how to use partial pattern assignment to save the 
elements already matched in the variable number: 

! find next local symbol definition 
pat1 : = SPAN ('0123466789') ~number k 11 $: 11 

This pattern matches strings such as '12$:' . Because only the number is of 
interest, @number causes the elements matched so far to be stored in the 
range that is represented by the variable number. 

If you need a string containing the characters matched, convert a range to a 
string as in the following example: 

number_string := SUBSTR (number, 1, LENGTH (number)); 

Pattern Compilation and Execution 
When you compile a pattern expression, VAXTPU builds the run-time 
representation of the pattern. When you execute the pattern assignment 
statement, VAXTPU assigns the pattern data type to the variable on the 
left-hand side of the assignment statement. 

The following example shows the pattern that is assigned to the variable patl 
at execution time: 

pat1 := LINE_END k 'ENDIF ' !end of line followed by ENDIF 
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When you compile and execute a pattern statement, the variable that 
represents the pattern can be used as a parameter for the built-in procedure 
SEARCH. A search begins at the current character position. If the search is 
successful, SEARCH returns a range. The built-in procedure SEARCH does 
not move the current character position to the matching range. If you want 
to move to the character position at which the match begins, use the range 
returned by the built-in procedure SEARCH as the parameter for the built-in 
procedure POSITION. The following example shows how to move to the 
beginning of a match: 

tound_range : = SEARCH (pat1, FORWARD, EXACT) ; 
POSITION (tound_range); 

Modes of Searching 
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VAXTPU has two ways to search for patterns: 

• Seek search pattern matching 

• Incremental search pattern matching 

A seek search differs from an incremental search in how the search evaluates 
the parts of a pattern formed with the alternation operator. The following 
sections discuss these two modes of pattern searching. 

You can use a seek search (the default search method), or you can force an 
incremental search. Either way, the search continues until the entire pattern 
is matched or until an end-of-search condition is met. The search begins at 
the current character position. If a match is not found, and if the direction of 
the SEARCH built-in procedure is FORWARD, the current character position 
is incremented by one. If a match is not found, and if the direction of the 
SEARCH built-in procedure is REVERSE, the current character position is 
decremented by one. 

If you do not want a search to move through the buffer, you can use the built
in procedure ANCHOR to tie the search to the current character. To anchor 
a search for a pattern, use the built-in procedure ANCHOR at the beginning 
of the pattern expression. For example, use the pattern x := ANCHOR 
& ('a'l'b' l'c') & 'd' as the parameter for the built-in procedure SEARCH. 
VAXTPU checks for the occurrence of ad at the current character position. If 
it does not find ad, it checks for the occurrence of bd at the current character 
position. If VAXTPU does not find bd, it checks for the occurrence of cd at 
the current character position. If it does not find any of these combinations 
starting at the current character position, the search fails . 

The next two sections describe how the same search is done with a seek 
search and with an incremental search. 
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Seek Search Pattern Matching 
Seek search is VAXTPU's default mode of pattern matching with the built-in 
procedure SEARCH. Seek search is efficient in searching through a large 
number of characters. Rather than searching for a whole alternation pattern 
at each position, a seek search checks only for the first item in the alternation 
pattern at the current position. If no match is found for the first item in the 
alternation pattern, the current position is incremented by one. VAXTPU 
then checks again for the first item in the alternation pattern. When a match 
is found for the first item, VAXTPU checks for the remaining parts of the 
pattern. At times there is no match for both the first item of the alternation 
pattern and the remaining parts of the pattern. In such cases, VAXTPU 
returns to the original position and begins checking for the next part of the 
alternation pattern, and so on. 

When the pattern x := ('a'l'b'l'c') & 'd' is used as a parameter for the built-in 
procedure SEARCH, VAXTPU checks for the first occurrence of ad in the 
buffer. If no match is found, VAXTPU checks for the first occurrence of bd in 
the buffer. If no match is found, VAXTPU checks for the first occurrence of 
cd in the buffer. The first match in the string 'cd bd ad' is ad even though cd 
and bd precede ad. If this is not the type of match you want, you can force 
VAXTPU to do an incremental search. (See the following section.) 

The seek search method differs from the pattern matching capabilities of other 
languages. SNOBOL, for example, searches for the whole alternation pattern 
at the current character position and then moves to the next 
character position. 

Incremental Search Pattern Matching 
With incremental search pattern matching, VAXTPU checks for a whole 
alternation pattern at the current character position. If no match is found, 
the current character position is incremented by one. The whole alternation 
pattern is then searched until a match is found, or until an end-of-search 
condition is met. 

To change VAXTPU from the default mode seek search, use the concatenation 
operator ( & ) immediately before an alternation pattern. One way to do this is 
to put a null string followed by the ampersand before the alternation pattern. 

When you use the pattern x := 11 & ('a'l'b'l'c') & 'd' as the parameter for 
the built-in procedure SEARCH, VAXTPU uses incremental search pattern 
matching for the search operation. VAXTPU examines the current character 
position for ad. If no match is found, VAXTPU checks for bd. If no match is 
found, VAXTPU checks for ed. If a match is still not found, VAXTPU moves 
to the next character position and reapplies the whole pattern. The first match 
in the string 'cd bd ad' is cd because each character in the alternation pattern 
is applied before moving on to the next search position. 

Because the number of characters in a buffer is usually quite large, when you 
search an entire buffer, an incremental search is not as efficient as a seek 
search. If you construct your patterns so that the first item does not contain 
the alternation operator (I), or if you use the built-in procedure ANY rather 
than the alternation operator as the first part of a pattern, an incremental 
search is used. 

2-13 



2.8.5 

VAXTPU Data Types 

Pattern Variables 
You can use the variable to which a pattern is assigned to form a new pattern. 
In the following example, patl is part of pat2: 

pat1 : = 'a' & 'b' & 'c'; 
pat2 := '123' & pat1 & 'def' ; 

When you execute a pattern that contains a nested pattern, the execution 
of the original pattern stops when it encounters the nested pattern. The 
characters already matched are saved and the nested pattern is then executed. 
When the nested pattern is finished executing, the original pattern continues 
executing. The original pattern may continue its execution at a new character 
position as a result of the evaluation of the nested pattern. 

The following example shows a nested pattern that finds a match in the text 
string "xxxyyylzzzABCDEF": 

pat1 : = 'ABC' & 'DEF' ; 
pat2 : = '1' & pat1; 

Pat2 matches the text lzzzABCDEF in the text string "xxxyyylzzzABCDEF". 

Note that the matching characters of patl do not have to be adjacent to 
the first part of pat2. If you want the matching characters to be adjacent, 
use the built-in procedure ANCHOR at the beginning of patl. When you 
use ANCHOR, the pattern does not look beyond the current character for 
a match. The following nested pattern does not find a match in the text 
string "xxxyyylzzzABCDEF". However, it does find a match in the text string 
"lABCDEF". 

pat1 : = ANCHOR & 'ABC' & 'DEF' 
pat2 := '1' & pat1 

Pattern variables and nested patterns can be used to implement wildcard 
searches. 

Do not use pattern variables recursively within the same pattern expression. 
For example, do not create a pattern like the following: 

!Invalid pattern expression 
pat1 : = 'ABC' & pat1 

2.9 PROGRAM 
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A program data type is a collection of VAXTPU executable statements. The 
built-in procedures COMPILE and LOOKUP_KEY can optionally return a 
program data type as a result. The following example assigns a program data 
type to the variable x: 

x : = COMPILE (main_buffer) 

Main_buffer must contain only VAXTPU procedure definitions and 
executable statements. All procedure definitions must come before any 
executable statements that are not included in a procedure. The procedures 
and statements are compiled and the resulting program is stored in the 
variable x. 
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A process data type is a VAX/VMS subprocess. The built-in procedure 
CREATE_PROCESS returns a process data type as a result. 

VAXTPU processes have the same restrictions that VAX/VMS subprocesses 
have. Following are some of the restrictions: 

• Your system subprocess quota determines how many VAXTPU processes 
you can create. 

• Only VAX/VMS utilities that can perform 1/0 to a mailbox and that 
do simple reads and writes (for example, MAIL) can run in a VAXTPU 
process. Programs like FMS, EDT, PHONE, or any other process that 
takes full control of the screen do not work properly in a VAXTPU 
process. (See the built-in procedure SPAWN for information on running 
these types of programs from VAXTPU.) 

• You do not see any prompts from the utility you are using. For example, 
in MAIL, you have to be aware of the sequence of prompts for sending a 
mail message because you do not see the MAIL > prompt. 

The following example assigns a process data type to the variable x: 

x := CREATE_PROCESS (main_buffer, 'MAIL') 

The first parameter specifies that the output from the subprocess is to be 
stored in main_buffer. The string 'MAIL' is the first command sent to the 
subprocess. 

To pass subsequent commands to a subprocess, use the built-in procedure 
SEND: 

SEND ('MAIL', x) 

To pass the READ command to the MAIL Utility, enter the following 
VAXTPU command: 

SEND ('READ', x) 

The output from the READ command is stored in the buffer associated with 
the subprocess x. If the buffer associated with a subprocess is deleted, the 
subprocess is deleted as well. 

A learn data type is a collection of VAXTPU keystrokes. The built-in 
procedure LEARN_BEGIN causes the utility to start collecting keystrokes 
and the built-in procedure LEARN _END stops the collection of keystrokes 
and returns a learn data type as a result. The following example assigns a 
learn data type to the variable x: 

LEARN _BEGIN (EXACT) 

x : = LEARN_END 

All keystrokes that you enter between the built-in procedures 
LEARN _BEGIN and LEARN _END are stored in the variable x. The keyword 
(EXACT) specifies that, when the learn sequence is replayed, the input for 
the built-in procedures READ_CHAR, READ_KEY, and READ_LINE will 
be the same as the input entered when the learn sequence was created. If 
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you specify NO_EXACT, a replay of the built-in procedures READ_LINE, 
READ_KEY, or READ_CHAR within a learn sequence looks for new 
input. For information on replaying a learn sequence, see the description 
of LEARN_BEGIN and LEARN-END in Section 4. 

Note: Keystrokes are not the same as characters. A collection of keystrokes is 
not a printable string. 



3 Lexical Elements of the VAXTPU Language 

3.1 Overview 

3.2 Character Set 

A VAXTPU program is composed of lexical elements. A lexical element may 
be an individual character, such as an arithmetic operator, or it may be a 
group of characters, such as an identifier. The basic unit of a lexical element 
is a character from the DEC Multinational Character Set. (See Appendix D for 
a complete list of the DEC Multinational Characters.) This section describes 
the following VAXTPU lexical elements: 

• Character set 

• Identifiers 

• Variables 

• Constants 

• Operators 

• Expressions 

• Reserved words 

The DEC Multinational Character set is an 8-bit character set with 256 
characters. Each character is assigned a decimal equivalent number. These 
numbers range from O to 255. The first 128 characters in the set correspond 
to the American Standard Code for Information Interchange (ASCII) character 
set. The characters from 128 to 255 are extended control characters, and 
supplemental multinational characters. The characters can be grouped into 
the following categories: 

0-31 Nonprinting characters, such as tab, line feed, carriage return, and 
bell 

32 Space 

33-64 Special characters, such as ampersand ( & ), question mark (?), equal 
sign (=), and the numbers 0 through 9 

65-122 The uppercase and lowercase letters (A through Z, and a through z) 

123-126 Special characters, such as the opening brace (I) and the tilde ( ~ ) 
127 Delete 

128-159 Extended control characters 

160 Reserved 

161-191 Supplemental special graphics characters, such as the copyright sign 
( ©) and the degree sign ( ·) 
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192-254 The supplemental multinational uppercase and lowercase letters, 
such as the Spanish N and ii 

255 Reserved 

The VAXTPU compiler does not distinguish between uppercase and lowercase 
characters except when they appear as part of a quoted string. For example, 
the word EDITOR has the same meaning when written in any of the 
following ways: 

EDITOR 
EDitOR 
editor 

The following characters, however, are part of quoted strings, and therefore 
represent different values: 

'xyz' 
'XYZ' 

Entering Control Characters 

3-2 

There are two ways to enter control characters in VAXTPU: 

1 Use the built-in procedure ASCII with the decimal value of the control 
character that you want to enter. For example, COPY_TEXT (ASCII (27)) 
causes the escape character to be entered in the current buffer. 

2 Use the special functions provided by EVE or the EDT Keypad Emulator 
to enter control characters: 

a EVE provides a quote command that is bound to CTRL/V to insert 
control characters in a buffer. Press CTRL/V followed by the key that 
you want to enter (in this case, the escape key). 

b The EDT Keypad Emulator provides the SPECINS key sequence to 
insert control characters in your buffer. (The SPECINS key sequence 
consists of steps 3 and 4 in the following list of steps.) The following 
are the four steps to enter a control character with the SPECINS key 
sequence: 

1 Press the PFl key. 

2 Enter the decimal equivalent of the special character that you want 
to insert in the buffer; in this case 27. (Use the numbers on the 
keyboard, not the ones on the keypad.) 

3 Press the PFl key. 

4 Press the 3 key on the keypad). 

To enter the escape character with the SPECINS key sequence, enter 
the following: 

~ rnm~rn 
Note that you must enter the 2 key and the 7 key on the keyboard. 
However, you must enter the 3 key on the keypad. 
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3.2.2 VAXTPU Symbols 

3.3 Identifiers 

Certain symbols have a special meaning in VAXTPU. They can be used as 
statement delimiters (; }, operators ( + }, or other syntactic elements. The 
VAXTPU symbols are listed in Table 3-1. In symbols composed of more than 
one character, the characters cannot be separated by spaces. 

Table 3-1 VAXTPU Symbols 

Symbol Name 

Apostrophe 

Assignment operator 

@ At sign, partial pattern match 

) Close parenthesis, ends parameter list or expression 

Comma, separates parameters 

Comment delimiter 

$ Dollar sign 

Equal sign 

> Greater than 

> = Greater than or equal 

/ Integer division 

• Integer multiplication 

Left square bracket, begins case label 

< Less than 

<= Less than or equal 

Minus sign 

<> Not equal 

& 

+ 
II 

One of, pattern alternation 

Open parenthesis, begins parameter list or expression 

Pattern concatenation 

Plus sign, string concatenation 

Quotation mark 

Right square bracket, ends case label 

Semicolon, separates language statements 

Underscore 

In VAXTPU, identifiers are used to name programs, procedures, keywords, 
and variables. An identifier is a combination of alphabetic characters, 
digits, dollar signs, and underscores, and it must conform to the following 
restrictions: 

• An identifier cannot contain any spaces or symbols (except the dollar sign 
and the underscore). 

• Identifiers cannot be more than 132 characters in length. 
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3.5 Constants 
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VAXTPU identifiers for built-in procedures, keywords, and global variables 
are reserved words. Reserved words appear in uppercase letters in this 
manual. 

You can create user-defined identifiers to name programs, procedures, and 
variables. 

Variables are names given to VAXTPU storage locations that hold values. A 
variable name can be any valid VAXTPU identifier that is not a VAXTPU 
reserved word or the name of a user-defined procedure. You assign a value 
to a variable by using a valid identifier as the left-hand side of an assignment 
statement. Following is an example of a variable assignment: 

new_but:fer : = CREATE_BUFFER ("new_buffer_name") 

We suggest that you establish some convention for naming variables, so that 
you can distinguish your variables from the variables in the section file that 
you are using. 

VAXTPU allows two kinds of variables: global and local. Global variables 
are in effect throughout a VAXTPU environment. Local variables restrict the 
evaluation of a variable's value to the procedure in which it is declared. If 
you do not use the LOCAL statement to declare a variable as a local variable, 
it is implicitly considered to be a global variable. There is no explicit way of 
declaring global variables. 

Example 3-1 shows a procedure that contains a local variable declaration: 

Example 3-1 Procedure with a Local Variable 

! Tab key procedure . Always inserts a tab, even if current mode 
! is overstrike . 

PROCEDURE user_tab 

LOCAL this_mode ; ! Local variable for current mode 

this_mode : = GET_INFO (CURRENT_BUFFER , "mode"); !Save current mode 
SET (INSERT, CURRENT_BUFFER) ; !Set mode to insert 
COPY_TEXT (ASCII (9)) ; !Insert tab 
SET (this_mode , CURRENT_BUFFER) ; !Reset original mode 

END PROCEDURE 

The local variable this_mode has the value established in the procedure 
user_tab only when this procedure is executing. You can use this same 
variable in another procedure and assign a different local value to it. You 
should not use this_mode as a global variable, because it has a special 
meaning in the procedure user_tab. 

VAXTPU has two types of constants: integer constants and string constants. 

Integer constants can be one digit or a continuous series of digits. 

String constants can be one character or a combination of characters delimited 
by apostrophes or quotation marks. See Section 2.3 for a complete description 
of how to quote strings in VAXTPU. 
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VAXTPU uses commonly known symbols and characters as language 
operators. There are four types of operators: 

• Arithmetic 

• Relational 

• Pattern 

• Logical 

Table 3-2 lists the symbols and language elements that VAXTPU uses as 
operators: 

Table 3-2 VAXTPU Operators 

Type Symbol Description 

Integer + Addition, string concatenation, unary plus 

Arithmetic Subtraction, unary minus . Multiplication 

I Division 

Relational <> Not equal to 

Equal to 

< Less than 

<= Less than or equal to 

> Greater than 

> = Greater than or equal to 

Pattern I One of, pattern alternation 

& Pattern concatenation 

@ Partial pattern assignment 

Logical NOT Boolean negation 

AND Boolean and 

OR Boolean or 

The precedence of the operators in an expression determines the order in 
which the operands are evaluated. Table 3-3 lists the order of precedence for 
VAXTPU operators. 
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Table 3-3 Operator Precedence 

Operator 

NOT 

•,/,AND 

@ , &, +, -, I, OR, unary+, unary -

<> , <, <=, > , > = 

Precedence 

Highest 

Lowest 

Operators of equal precedence are evaluated from left to right. 

Expressions enclosed in parentheses are evaluated first. You must use 
parentheses for correct evaluation of an expression that combines relational 
operators. You must also use parentheses to ensure that expressions that 
contain unary+ or unary - are evaluated correctly. For example, to add +5 
and -7, you must use the following syntax: 

5 + (-7) 

You can use parentheses in an expression to force a particular order for 
combining operands. For example: 

Expression 

8 * 5 / 2 - 4 
8 * 5 / (2 - 4) 

Result 

16 
-20 

An expression can be a constant, a variable, a procedure, or a combination of 
these items separated by operators. Expressions can be used in a VAXTPU 
procedure where an identifier or constant is required (except with patterns). 
Expressions are frequently used within VAXTPU conditional language 
statements. (See Section 3.8.1.4.) 

The data types of each of the elements of a VAXTPU expression must be the 
same (patterns, and the relational operators < > and = are exceptions to 
this rule). In the following example, the elements CT > 4) and (my__string = 
'this is my string') each evaluate to an integer type (integer 1 is true; integer 0 
is false) so that they can be used following the VAXTPU IF statement: 

IF (J > 4) AND (my_string = 'this is my string') 
THEN 

ENDIF ; 

The data types of all of the elements of a VAXTPU expression must evaluate 
to the same data type. VAXTPU does not perform implicit type conversions 
to allow for the mixing of data types within an expression. If you mix data 
types, VAXTPU issues an error message. 

With the exception of patterns, the result of an expression is the same data 
type as the elements that make up the expression. The following example 
shows a pattern expression that uses a string data type on the right-hand side 
(RHS) of the expression. The pattern built-in procedures LINE_BEGIN and 
REMAIN are used with the string constant 'the' to create a pattern data type 
that is stored in the variable patl: 

pat1 : = LINE_BEGIN t 'the' t REMAIN 
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There are four types of V AXTPU expressions: 

• Arithmetic 

• Relational 

• Boolean 

• Pattern 

The following sections discuss each of these expression types. 

Arithmetic Expressions 
You can use any of the arithmetic operators (+, -, •, /) with integer data types 
to form arithmetic expressions. VAXTPU performs only integer arithmetic. 
(The plus sign can also be used to concatenate strings.) The following are 
examples of valid VAXTPU expressions: 

12 + 4 

'abc' + 'def' 

!adds two integers 

!concatenates two strings 

The following is not a valid VAXTPU expression because it mixes data types: 

'abc' + 12 !you cannot mix data types 

When performing integer division, VAXTPU truncates the remainder, it does 
not round. The following examples show the results of division operations: 

Expression 

39 / 10 
-39 / 10 

Relational Expressions 

Result 

3 
-3 

A relational expression tests the relationship between items of the same data 
type and returns an integer result. If the relationship is true, the result is 
integer 1; if the relationship is false, the result is integer 0. 

Use the following relational operators with any of the VAXTPU data types: 

<> 

Use the following relational operators for comparisons of integers or markers: 

> 
< 
> = 
<= 

When used with markers, these operators compare the position of the marker 
relative to the beginning of the buffer in which they are located. 
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Boolean Expressions 
A Boolean expression returns a true or false result. VAXTPU expresses true 
by returning the integer 1 and false by returning the integer 0. Use the logical 
operators (AND, OR, NOT) to combine one or more expressions. All parts of 
a Boolean expression are evaluated. VAXTPU evaluates expressions enclosed 
in parentheses before other elements. The following example shows the use 
of parentheses to ensure that the Boolean expression is evaluated correctly: 

IF (x = 12) AND (y <> 40) 
THEN 

ENDIF ; 

3. 7.4 Pattern Expressions 
A pattern expression consists of the pattern operators (@, &, I) combined 
with string constants, string variables, pattern variables, pattern procedures, 
or parentheses. The following are valid pattern expressions: 

pat1 : = LINE_BEGIN t SPAN ('0123466789') t ANY ('abc'); 
pat2 : = LINE_END t ('end' I 'begin'); 
pat3 : = SCAN (' ; "! ') t (NOT ANY ( 11 

"') t LINE_END); 

3.8 Reserved Words 

3.8.1 

Reserved words are words that are defined by VAXTPU and they have 
a special meaning for the compiler. VAXTPU reserved words appear in 
uppercase letters in this manual. Reserved words cannot be redefined by the 
user. VAXTPU reserved words can be divided into the following categories: 

• Language statements 

• Built-in procedure names 

• Keywords 

• Global variables 

The following sections describe these categories of reserved words. 

Language Statements 
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A VAXTPU program consists of a sequence of statements. VAXTPU language 
statements control the actions performed in a procedure or a program. The 
following reserved words are language statements. 
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The Procedure Statement 
PROCEDURE ENDPROCEDURE 

The Repetitive Statement 
LOOP EXITIF ENDLOOP 

The Conditional Statement 
IF THEN ELSE ENDIF 

The Case Statement 
CASE FROM TO INRANGE OUTRANGE ENDCASE 

The Error Statement 
ON_ERROR ENDON_ERROR 

Miscellaneous Statements 
ABORT BREAK LOCAL RETURN 

Each of these language statements is described in the following sections. 

The Procedure Statement 
The PROCEDURE-ENDPROCEDURE statements delimit a series of 
VAXTPU statements so that they are executed sequentially as though they 
were a single statement. The PROCEDURE-ENDPROCEDURE combination 
allows you to name a procedure so that you can call it from another procedure 
or from the command line of a VAXTPU editing interface. Once you have 
compiled a procedure, enter the procedure name as a statement in another 
procedure, or enter the procedure name after the TPU Command: prompt on 
the command line of EVE or the EDT Keypad Emulator. 

Syntax 

PROCEDURE procedure-name [ (parameter-list) Il 
[LOCAL local-variable-listil 
[ON_ERROR .. . ENDON_ERRORil 
statement-1; 
statement-2; 

statement-n; 
END PROCEDURE 

The body of a procedure can include any VAXTPU language statements 
except the following: 

• LOCAL statements (They must precede ON_ERROR statements.) 

• ON-ERROR statements (They must precede the body of the procedure.) 

• PROCEDURE statements (A procedure can call another procedure, but it 
cannot include the procedure itself.) 

Statements that make up the body of a procedure must be separated with 
semicolons. 

Example 

PROCEDURE version 
MESSAGE ("This is Version 1-020") ; 

END PROCEDURE 

This procedure writes the text "This is Version 1-020" in the message area. 
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Procedure Names 
A procedure name can be any valid identifier that is not a VAXTPU reserved 
word. We suggest that you use a convention when naming your procedures. 
For instance, you might prefix procedure names with your initials. In this 
way, you can easily distinguish procedures that you write from other 
procedures such as the VAXTPU built-in procedures. For example, if John 
Smith writes a procedure that creates two windows, he might name his 
procedure js_two_windows. This helps ensure that his procedure name is a 
unique name. Most of the sample procedures in this manual have the prefix 
user_ in front of procedure names. DIGITAL suggests that you replace the 
prefix user with your initials. 

Procedure Parameters 
Using parameters with procedures is optional. If you use parameters, they 
can be input parameters, output parameters, or both. For example: 

PROCEDURE input_output (a, b) 

a :=a+ 5; 
b : = a; 

END PROCEDURE 

In the preceding procedure, a is an input parameter. It is also an output 
parameter because it is modified by the procedure input_output. In the same 
procedure, b is an output parameter. 

The scope of procedure parameters is limited to the procedure in which they 
are defined. The maximum number of parameters in a parameter list is 31. 
However, the maximum combined number for procedure parameters and 
local variables (see Section 3.8.1.1.5) is also 31. The more local variables that 
you use, the fewer parameters you can use. 

A procedure parameter is a placeholder or dummy identifier that is replaced 
by an actual value in the program that calls the procedure. The value that 
replaces a parameter is called an argument. Arguments can be expressions. 
There does not have to be any correlation between the names used for 
parameters and the values used for arguments. All arguments are passed by 
reference. Example 3-2 shows a simple procedure with parameters. 

Example 3-2 Simple Procedure with Parameters 

!This procedure adds two integers . The parameters, inti and int2, 
!are replaced by the actual values that the user supplies. 
!The result ot the addition is written to the message area . 

PROCEDURE add (inti , int2) 

MESSAGE (STR (inti+ int2)); 

END PROCEDURE 

For example, call the procedure ADD and specify the values 5 and 6 as 
arguments as follows : 

ADD (5, 6) 

The integer 11 is written to the message buffer. 

Example 3-3 shows a more complex procedure that uses a parameter. 
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Example 3-3 Complex Procedure with Parameters 

BLISS$BEGIN_BLANKS - begin a line with blanks 

Bind this procedure to the return key 

PROCEDURE BLISS$BEGIN_BLANKS (start_loop_count) 

LOCAL loop_count ; 

SPLIT_LINE; 
!The user provides this value as a parameter 
!following the procedure name . 
loop_count : = start_loop_count ; 

!+ 
!Start line with TABs , until within 8 columns of target 
! -
LOOP 

EXITIF loop_count < 8 ; 
COPY_TEXT (ASCII (9)) ; 
loop_count : = loop_count - 8 ; 

ENDLOOP; 

!+ 
!Add spaces until target column is reached 
! -
LOOP; 

EXITIF loop_count = O; 
COPY_TEXT(' ') ; 
loop_count : = loop_count - 1; 

ENDLOOP ; 

END PROCEDURE 

Procedures That Return a Result 
Procedures that return a result are called function procedures. Example 3-4 
shows a procedure that returns a true (integer 1) or false (integer 0) value. 

Example 3-4 Procedure That Returns a Result 

PROCEDURE user_on_end_of_line !test if at eol, return true or false 

IF CURRENT_OFFSET = LENGTH (CURRENT_LINE) !we are on eol 
THEN 

user_on_end_of_line : = 1 
ELSE 

user_on_end_of_line : = 0 
ENDIF; 

END PROCEDURE 

!return true 

!return false 

Another way of assigning a value of 1 or O to a procedure is to use 
the VAXTPU language statement RETURN followed by a value. See 
Example 3-12. 

You can use a procedure that returns a result as a part of a conditional 
statement to test for certain conditions. Example 3-5 shows the procedure in 
Example 3-4 within another procedure. 
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3.8.1.1.4 

3.8.1.1.5 

3 .8.1.1 .6 

3-12 

Example 3-5 Procedure Within Another Procedure 

PROCEDURE 

IF 
user_on_end_of_line = 1 
THEN 

!at the eol mark 

MESSAGE ("Cursor is at the end of the line") 
ELSE 

MESSAGE ("Cursor is not at the end of the line") 
ENDIF ; 

ENDPROCEDURE 

Recursive Procedures 
Procedures that call themselves are called recursive procedures. Example 3-6 
shows a procedure named user_reverse that displays a list of responses to the 
built-in procedure READ_LINE in reverse order. Notice that there is a call to 
the procedure user_reverse within the procedure body. 

Example 3-6 Recursive Procedure 

PROCEDURE user_reverse 
LOCAL temp_string ; 

temp_string : = READ_LINE("input>"); !Read a response 
IF temp_string <>" " !Quit if nothing entered but the RETURN key 

THEN user_reverse !Call user_reverse recursively 
ELSE RETURN !All done , go to display lines 

ENDIF ; 
MESSAGE (temp_string) ; 

END PROCEDURE 

Local Variables 

Display lines typed in reverse order 
in the message window 

The use of local variables in procedures is optional. If you use local variables, 
they hold the value that you assign them only in the procedure in which 
you declare them. The maximum number of local variables that you can 
use is 31 . However, the maximum combined number for local variables 
and procedure parameters (see Section 3.8.1.1.2) is also 31. The number of 
procedure parameters that you use lowers the number of local variables that 
you can use. 

The syntax for a local-variable list is as follows: 

LOCAL variable name [, . .. ] ; 

Error Statements 
The use of ON_ERROR statements in procedures is optional. If you use 
an ON _ERROR statement, you must place it at the top of the procedure 
just after the LOCAL statement, if present. The ON_ERROR statement 
specifies the action or actions to be taken if an ERROR or WARNING 
status is returned. See Section 3.8.1.6 for more information on ON_ERROR 
statements. 
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The Assignment Statement 
The assignment statement assigns a value to a variable. In so doing, it 
associates the variable with the appropriate data type. 

Syntax 

identifier : = expression 

Note that the assignment operator is a combination of two symbols, a colon 
and an equal sign ( := ). Do not confuse this operator with the equal sign ( = ), 
which is a relational operator that checks for equality. 

VAXTPU does not do any type checking on the data type being stored. Any 
data type may be stored in any variable. 

Example 

x := 'abc' 

This assignment statement stores the string 'abc' in variable x. 

The Repetitive Statement 
The LOOP-ENDLOOP statements specify the repetitive execution of a 
statement or statements until the condition specified by EXITIF is met. 

Syntax 

LOOP 
statement-1 ; 
statement-2 ; 

EXITIF expression ; 
statement-n ; 
ENDLOOP 

The EXITIF statement is the mechanism for exiting from a loop. (An error 
statement can cause an implicit exit from a loop if a statement within the 
loop causes an error condition to occur.) You can place the EXITIF statement 
anywhere inside a LOOP-ENDLOOP combination. You can also use the 
EXITIF statement as many times as you like. When true, the EXITIF statement 
causes a branch to the statement following the ENDLOOP statement. 

The syntax of the EXITIF statement is as follows: 

EXITIF expression 

Any VAXTPU language statement can appear inside of a LOOP-ENDLOOP 
combination except PROCEDURE, LOCAL, and ON_ERROR statements. 

You can nest LOOP-ENDLOOP statements to a depth of 20. 

Example 

LOOP 
EXITIF CURRENT_OFFSET = O; 
temp_string : = CURRENT_CHARACTER; 
EXITIF (temp_string <>" ") and 

(temp_string <> ascii(9)); 
MOVE_HORIZONTAL (-1); 
temp_length : = temp_length + 1; 

ENDLOOP 
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This procedure uses the EXITIF statement twice. Each expression following 
an EXITIF statement defines conditions that cause an exit from the loop. The 
statements in the loop are repeated until one of the EXITIF conditions is met. 

The Conditional Statement 
The IF-THEN statement causes the execution of a statement or group of 
statements, depending on the value of a Boolean expression. If the expression 
is true, the statement is executed. Otherwise, program control passes to the 
statement following the IF-THEN statement. 

The optional ELSE clause provides a group of alternative statements for 
execution. The ELSE clause is executed if the test condition specified by 
IF-THEN is false. 

The ENDIF statement specifies the end of a conditional statement. 

Syntax 

IF expression 
THEN statement-1; 

statement-n; 
[ELSE alternate-statement-1; 

alternate-statement-n; ] 
ENDIF 

You can use any VAXTPU language statements in a THEN or ELSE clause 
except PROCEDURE, LOCAL, and ON_ERROR statements. 

You can nest conditional statements to a depth of 20. 

Example 

PROCEDURE set_direct 
MESSAGE ('Press PF3 or PF4 to indicate direction'); 
temp_char := READ_KEY ; 
IF temp_char = KP5 

THEN SET (REVERSE, CURRENT_BUFFER) ; 
ELSE 

IF temp_char = KP4 
THEN SET (FORWARD, CURRENT_BUFFER); 

ENDIF ; 
ENDIF 
ENDPROCEDURE 

In this example, nested IF-THEN-ELSE statements test whether a buffer 
direction should be FORWARD or REVERSE. 

The Case Statement 
The CASE statement is a selection control structure that allows you to list 
several alternate actions and choose one of them to be executed at run time. 
In a CASE statement, constant values, or case labels, are associated with 
the possible executable statements or actions to be performed. The CASE 
statement then executes the statement or statements labeled with a value that 
matches the value of the case-selector. 
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Syntax 

CASE case-selector FROM case-lower-constant TO case-upper-constant 
[case-constant-1 [, . .. ]] ] : statement [, ... ]] ; 
[case-constant-2 [, ... ]] ] : statement [, ... ]] ; 

[case-constant-n [, ... ]] ] : statement [, ... ]] ; 

[ [INRANGE] statement [, ... ]] ; ]] 
[ [OUTRANGE] : statement [, .. . ]] ; ]] 

ENDCASE 

Note: The single square brackets are not optional for case constants. 
Example 3-7 shows how to use the CASE statement in a procedure. 

CASE constants can be keywords, string constants of one character in length, 
or integer constants. There are two special case constants in VAXTPU: 
INRANGE and OUTRANGE. INRANGE matches anything that falls within 
the case range that does not have a case label associated with it. OUTRANGE 
matches anything that falls outside the case range. These special case 
constants are optional. 

CASE statements can be nested to a depth of 20. Example 3-7 shows a 
sample procedure that uses the CASE statement. 

Example 3-7 Procedure Using the CASE Statement 

PROCEDURE grades 

answers : = READ_LINE ('Enter number of correct answers : ' ,5); 
answers : = INT (answers); 

CASE answers FROM OTO 10 
[10] 

[9] 
[8] 
[7] 
[6] 

[O, 1, 2 ,3 ,4, 5] 
[OUTRANGE] 

ENDCASE; 

MESSAGE (score); 
END PROCEDURE 

score ·= 
score ·= 
score ·= 
score ·= 
score ·= 
score ·= 
score ·= 

'A+' ; 
'A' ; 
'B'; 
'C'; 
'D'; 
'F'; 
'Invalid entry.' ; 

This CASE statement compares the value of the constant-selector answers to 
the case labels (the numbers O through 10). If the value of answers is any of 
the numbers from O through 10, the statement to the right of that number is 
executed. If the value of answers is outside the range of O through 10, the 
statement to the right of [OUTRANGE] is executed. The value of score is 
written in the message area after the execution of the CASE statement. 
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The Error Statement 
The ON_ERROR-ENDON_ERROR statements delimit the actions that 
are to be taken when a procedure fails to execute successfully. The 
ON_ERROR-ENDON_ERROR combination is an optional part of a 
VAXTPU procedure. The ON_ERROR-ENDON_ERROR statements 
trap WARNING and ERROR status values. (See Section 4, SET 
(INFORMATIONAL . .. ) and SET (SUCCESS ... ) for information on 
handling INFORMATIONAL and SUCCESS status values.) 

If a WARNING status is trapped by an ON _ERROR statement, the warning 
message is suppressed. However, if an ERROR status is trapped, the message 
is displayed. The ON _ERROR trap allows you to do additional error 
handling after the VAXTPU message is displayed. 

Syntax 

ON_ERROR 
statement-1; 
statement-2 ; 

statement-n; 
ENDON_ERROR 

ON_ERROR language statements must be placed at the beginning of a 
procedure; after the procedure-parameter list or the local-variable list, 
if present, and before the body of the procedure. Error statements can 
contain any VAXTPU language statements except PROCEDURE, LOCAL, and 
ON _ERROR statements. 

There are two reserved VAXTPU global variables that can be included in 
an ON _ERROR-ENDON _ERROR statement: ERROR_LINE and ERROR. 
VAXTPU assigns a value to these two variables when a procedure returns an 
error or a warning status. ERROR_LINE contains the line number at which 
the error or warning occurs. If a procedure was compiled from a buffer or 
range, ERROR_LINE contains the line number within the buffer. (This may 
be different from the line number within the procedure.) If the procedure was 
compiled from a string, ERROR_LINE contains 1. 

ERROR contains a keyword for the error or warning. The possible error 
and warning statuses that can be returned by each built-in procedure are 
included in the description of each built-in procedure in Section 4. (Appendix 
C contains an alphabetized list of all the possible return statuses for VAXTPU 
and their severity levels. The VAX/VMS System Messages and Recovery 
Procedures Reference Manual includes all the possible return statuses for 
VAXTPU as well as the appropriate explanations and suggested user actions.) 

After the execution of an error statement, you can choose where to resume 
execution of a program. The options are the following: 

• ABORT-This language statement causes an exit from the interpreter. 

• RETURN-This language statement stops the execution of the procedure 
in which the error occurred, but continues execution of the rest of the 
program. 

If you do not specify ABORT or RETURN, the default is to continue executing 
the program from the point at which the error occurred. 



3.8.1.7 

3.8.1 .7.1 

Lexical Elements of the VAXTPU Language 

Example 3-8 shows error statements at the beginning of a procedure. These 
statements return control to the caller if the input on the command line of an 
interface is not correct. Any warning or error status returned by a statement 
in the body of the procedure causes the error statements to be executed. 

Example 3-8 Procedure Using the ON_ERROR Statement 

!+ 
! gold 7 emulation (command line processing) 
! -
PROCEDURE command_line 

LOCAL 
line_read, x ; 

ON_ERROR 
MESSAGE ('Unrecognized command : ' + line_read); 
RETURN; 

ENDON_ERROR 
!+ 
! Get the command(s) to execute 
! -
line_read := READ_LINE ('TPU Command : '); get line from user 
!+ 
! compile them 
!-
IF line_read <> '' 

THEN x : = COMPILE (line_read); 
ELSE RETURN 

ENDIF; 
!+ 
! execute 
! -
IF x <> 0 

THEN EXECUTE (x) ; 
ENDIF; 

END PROCEDURE 

Miscellaneous Statements 
This section describes the four VAXTPU language statements ABORT, BREAK, 
LOCAL, and RETURN. 

ABORT 
The ABORT statement causes an exit from the interpreter and a return to the 
main control loop of VAXTPU (interactive key processing). Using the ABORT 
statement is analogous to pressing CTRL/C at the DCL level. ABORT can be 
included in the ON _ERROR statements at the beginning of a procedure to 
cause an exit from nested procedures, rather than a return to an intermediate 
procedure. 

Include the ABORT statement only in procedures that you use interactively. 
If you include an ABORT statement in a VAXTPU procedure that is executed 
in batch mode, VAXTPU attempts to open SYS$INPUT to read keystrokes. 
This causes the editor to abort, because VAXTPU cannot read keystrokes from 
a DCL command procedure. 

3-17 



Lexical Elements of the VAXTPU Language 

3.8.1.7.2 

3.8.1.7.3 
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BREAK 
The BREAK statement is used to set a breakpoint for debugging purposes. 
After checking for a certain condition with an IF-THEN statement, you can 
use BREAK to cause a breakpoint that does one of the following: 

• Invokes a user-written debugger (See SET (DEBUG, ... ) in Section 4.) 

• Causes the following message to be written to the message buffer: 

"BREAK at line (line number at which the BREAK occurred)" 

Syntax 

BREAK 

The predefined VAXTPU global variable DEBUG_LINE can be used in user
written debuggers. DEBUG_LINE contains the line number on which a 
breakpoint occurred. 

Example 3-9 is a procedure that causes a breakpoint if the expression 
following the IF statement is true. 

Example 3-9 Procedure Using the BREAK Statement 

PROCEDURE one 

IF expression 
THEN BREAK ; 

ENDIF; 

END PROCEDURE 

See Section 5 for information on debugging VAXTPU programs. 

LOCAL 
This statement is used to identify certain variables as local variables rather 
than global variables. All variables are considered to be global variables 
unless you explicitly use the LOCAL statement to identify them as local 
variables. The LOCAL statement must be used immediately after the 
PROCEDURE statement. 

Syntax 

PROCEDURE procedure_name 
LOCAL 

variable [, ... ] ; 

statement_! ; 

statement_n ; 
ENDPROCEDURE 
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RETURN 
This statement causes a return to the procedure that called the current 
procedure. The return is to the statement following the statement that called 
the current procedure. 

The RETURN statement is often used in the ON_ERROR section of a 
procedure to specify a return to the calling procedure if an error occurs in 
the current procedure. Example 3-10, an adapted version of a procedure from 
EVESECINI.TPU, uses the RETURN statement in an ON_ERROR section. 

Example 3-10 Using RETURN in an ON-ERROR Section 

Attach back to the parent process . Used when Eve is spawned 
from DCL and run in a subprocess ("kept VAXTPU") . The 
ATTACH command can be used for more flexible process control . 

PROCEDURE eve_attach 

ON_ERROR 
IF ERROR= TPU$_NOPARENT 

THEN MESSAGE (" Not running VAXTPU in a subprocess"); 
RETURN; 

ENDIF ; 
ENDON_ERROR ; 

ATTACH ; 

ENDPROCEDURE; 

You can specify a value after the RETURN statement and this value is passed 
to the calling procedure. Example 3-11 shows a sample procedure in which a 
value is returned to the calling procedure. 

Example 3-11 Procedure Returning a Value 

PROCEDURE user_get_shift_key 

LOCAL key_to_shift; ! Keyword for key pressed after shift key 
. SET (SHIFT_KEY. LAST_KEY) ; 

key_to_shift : = KEY_NAME (READ_KEY , SHIFT_KEY) ; 
RETURN (key_to_shift); 

ENDPROCEDURE ; 

In addition to using RETURN to pass a value, you can use a 1 (true) or a 
0 (false) with the RETURN statement to indicate the status of a procedure. 
Example 3-12 shows this usage of the RETURN statement. 

Example 3-12 Procedure Returning a Status 

PROCEDURE user_at_end_of_line 
!This procedure returns a 1 (true) if user is at the end of a line, 
!or a O (false) if the current character is not at the end of a line 
ON_ERROR 
! Suppress warning message 

RETURN (1) ; 
ENDON_ERROR ; 
IF CURRENT_OFFSET = LENGTH (CURRENT_LINE) 

THEN 
RETURN (1) 

ELSE 
RETURN (0) 

ENDIF ; 
ENDPROCEDURE ; 
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The following sections list other VAXTPU reserved words. 

3.8.2 Built-In Procedure Names 
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The names of the built-in procedures listed in Table 3-4 are reserved for use 
by VAXTPU. 

Table 3-4 VAXTPU Built-In Procedures 

ADD_ KEY _ MAP ERASE QUIT 

ADJUST_ WINDOW ERASE_CHARACTER READ_CHAR 

ANCHOR ERASE_LINE READ_FILE 

ANY EXECUTE READ_KEY 

APPEND_LINE EXIT READ_LINE 

ARB EXPAND_NAME REFRESH 

ASCII FAO REMOVE_KEY _MAP 

ATTACH FILE_PARSE REMAIN 

BEGINNING_OF FILE_SEARCH SAVE 

CALL_USER FILL SCAN 

CHANGE_CASE GET_INFO SCANL 

COMPILE HELP_TEXT SCROLL 

COPY_TEXT INDEX SEARCH 

CREATE_BUFFER INT SELECT 

CREA TE _ KEY _MAP JOURNAL _CLOSE SELECLRANGE 

CREATE_KEY_MAP_LIST JOURNAL_OPEN SEND 

CREA TE_ PROCESS KEY_ NAME SEND_EOF 

CREATE_RANGE LASLKEY SET 

CREATE _ WINDOW LEARN_BEGIN SHIFT 

CURRENLBUFFER LEARN_END SHOW 

CURRENT_CHARACTER LENGTH SPAN 

CURRENLCOLUMN LINE_BEGIN SPANL 

CURRENLDIRECTION LINE_END SPAWN 

CURRENLLINE LOOKUP_ KEY SPLIT_LINE 

CURRENLOFFSET MAP STR 

CURRENLROW MARK SUBSTR 

CURRENT_ WINDOW MATCH TRANSLATE 

CURSOR_HORIZONT AL MESSAGE UNDEFINE_KEY 

CURSOR_ VERTICAL MOVE_ HORIZONT AL UNMAP 

DEFINE_KEY MOVE_TEXT UPDATE 

DELETE MOVE_ VERTICAL WRITE_FILE 

EDIT NOTANY 

END_ OF POSITION 
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Keywords have a special meaning for the VAXTPU compiler and are reserved 
for use by V AXTPU. Keywords are used in the following ways: 

• As parameters for VAXTPU built-in procedures (ALL, BLINK, PF2, ... ). 
The first parameter following the built-in procedure SET is always a 
keyword (PAD, SCROLLING, STATUS_LINE, ... ). 

• As values returned by GET_INFO (FORWARD, GRAPHIC_TABS, 
UNDERLINE, . . . ). 

• To specify the VAXTPU data types (BUFFER, MARKER, LEARN, ... ). 

• To report WARNING or ERROR status conditions (TPU$_BADMARGINS, 
TPU$_CREATEFAIL, TPU$_NOEOBSTR, ... ). 

VAXTPU stores keywords as predefined integer values. However, you should 
not use integer values to specify keywords. DIGITAL does not support 
keywords in that form and the integer values may not be the same in future 
versions. 

You can display an alphabetic list of all VAXTPU keywords by using the 
SHOW (KEYWORDS) command after the appropriate prompt from your 
editing interface. You can also find lists of certain keywords in the Index. 
Under the topic Keyword, there is a list of the keywords used as parameters for 
VAXTPU built-in procedures. Some of the keywords used to specify ERROR 
and WARNING conditions are listed in the Index under TPU$_message-id. 

Table 3-5 shows the correspondence between keywords used as VAXTPU 
keynames and the keys on the VTl00 and VT200 series of keyboards: 

Table 3-5 Keywords Used for Keynames 

VAXTPU Keynames for the Editing and Auxiliary Keypad 
VAXTPU Keyname VT200-Type VT100-Type 

PF1 PF1 PF1 

PF2 PF2 PF2 

PF3 PF3 PF3 

PF4 PF4 PF4 

KPO,KP1 , ... ,KP9 0 , 1, . .. ,9 0, 1, . . . ,9 

PERIOD 

COMMA 

MINUS 

ENTER 

UP 
DOWN 

LEFT 

RIGHT 

E1 

E2 

E3 

ENTER 

up-arrow 

down-arrow 

left-arrow 

right-arrow 

FIND/E 1 

INSERT-HERE/E2 

REMOVE/E3 

ENTER 

up-arrow 

down-arrow 

left-arrow 

right-arrow 
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Table 3-5 (Cont.) Keywords Used for Keynames 

VAXTPU Keynames for the Editing and Auxiliary Keypad 
VAXTPU Keyname VT200-Type VT100-Type 

E4 SELECT /E4 

E5 PREV-SCREEN/E5 

E6 

HELP 

DO 

F6,F7, .. . ,F20 

NEXT-SCREEN/E6 

HELP/F15 

DO/F16 

F6,F7, .. . ,F20 

VAXTPU Keynames for Keys on the Main Keyboard 
VAXTPU Keyname VT200-Type 

TAB_KEY TAB 

RET_KEY RETURN 

DEL_KEY 

LF_KEY 

BS_KEY 

CTRL_A_KEY 

CTRL_B_ KEY 

CTRL_Z_KEY 

<XI 

CTRL/A 1 

CTRL/B 

CTRL/Z 

VT100-Type 

TAB 

RETURN 

DELETE 

line-feed 

backspace 

CTRL/A 1 

CTRL/B 

CTRL/Z 

1 CTRL/ A refers to the CTRL key being pressed simultaneously with the A key. A 
and a produce the same results . 

3.8.4 VAXTPU Global Variables 
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There are three reserved words that are VAXTPU global variables. Following 
are the variables and the information they hold: 

ERROR 

ERROR _ LINE 

DEBUG_LINE 

Keyword that specifies an error or warning status 

Line number at which an error or warning occurred 

Line number at which a breakpoint occurred 

See Section 3.8.1.6 for a discussion of ERROR and ERROR_LINE. See Section 
3.8.1.7.2 for a discussion of DEBUG_LINE. 



4 VAXTPU Built-In Procedures 

This section describes each of the VAXTPU built-in procedures. The section is 
divided into two subsections. Section 4.1 groups the built-in procedures 
according to the functions that they perform. Section 4.2 contains an 
alphabetic list of the built-in procedures with a detailed description of each 
procedure. 

4. 1 Built-in Procedures Grouped According to Function 

4.1.1 Screen Layout 

When you want to perform editing tasks, use the following lists to help you 
identify which built-in procedures are related to a task. For more information 
about a built-in procedure, see its individual description in Section 4.2. 

• ADJUST_WINDOW 

• CREATE_WINDOW 

• MAP 

• REFRESH 

• SHIFT 

• UNMAP 

• UPDATE 

4.1 .2 Cursor Movement 
• CURSORJiORIZONTAL 

• CURSOR_ VERTICAL 

• SCROLL 

4.1.3 Moving the Editing Position 
• MARK 

• MOVEJiORIZONTAL 

• MOVE_ VERTICAL 

• POSITION 
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4.1.4 Text Manipulation 
• APPEND_LINE 

• BEGINNING_OF 

• CHANGE_CASE 

• COPY_TEXT 

• CREATE_BUFFER 

• CREATE-RANGE 

• EDIT 

• END_OF 

• ERASE 

• ERASE_CHARACTER 

• ERASE_LINE 

• FILE_PARSE 

• FILE_SEARCH 

• FILL 

• MOVE_TEXT 

• READJILE 

• SEARCH 

• SELECT 

• SELECT-RANGE 

• SPLIT_LINE 

• TRANSLATE 

• WRITEJILE 

4.1.5 Pattern Matching 
• ANCHOR 

• ANY 

• ARB 

• LINE_BEGIN 

• LINE-END 

• MATCH 

• NOTANY 

• REMAIN 

• SCAN 

• SCANL 
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• SPAN 

• SPANL 

4.1.6 Status of the Editing Context 
• CURRENT_BUFFER 

• CURRENT_CHARACTER 

• CURRENT_COLUMN 

• CURRENT_DIRECTION 

• CURRENT_LINE 

• CURRENT_OFFSET 

• CURRENT-ROW 

• CURRENT_WINDOW 

• GEL.INFO 

• SET 

• SHOW 

4.1.7 Defining Keys 
• ADD__KEY__MAP 

• CREATE__KEY__MAP 

• CREATE__KEY__MAP_LIST 

• DEFINE__KEY 

• KEY_NAME 

• LAST__KEY 

• LOOKUP__KEY 

• REMOVE__KEY__MAP 

• UNDEFINE__KEY 

4.1 .8 Multiple Processing 
• ATTACH 

• CREATE-PROCESS 

• SEND 

• SEND__EOF 

• SPAWN 
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4.1.9 Program Execution 
• COMPILE 

• EXECUTE 

• SAVE 

4.1.10 Miscellaneous 
• ASCII 

• CALL_USER 

• DELETE 

• EXPAND_NAME 

• EXIT 

• FAO 

• HELP_TEXT 

• INDEX 

• INT 

• JOURNAL_CLOSE 

• JOURNAL_OPEN 

• LEARN _BEGIN 

• LEARN _END 

• LENGTH 

• MESSAGE 

• QUIT 

• READ_CHAR 

• READ_KEY 

• READ_LINE 

• STR 

• SUBSTR 
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4.2 Descriptions of the Built-In Procedures 
The descriptions of the built-in procedures are divided, as applicable, into the 
following parts: 

• A short functional definition 

• Format 

• Description 

• Return Status lists the WARNINGS and ERRORS returned, if applicable 

• Examples 

The descriptions are arranged alphabetically. 
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ADD_KEY_MAP 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Adds one or more key maps to a key-map list. 

ADD_KEV_MAP (string 1, string2, string3 /[, ... ]/) 

string1 
A string that specifies the name of the key-map list. 

string2 
Either the string "first" or the string "last". This parameter specifies whether 
the key map is added to the beginning or the end of the key-map list, 
respectively. In cases where a key is defined in multiple key maps, the 
definition in the first key map in a key-map list is used. 

string3 
A string that specifies the name of the key map to be added to the key-map 
list. You can specify more than one key map. Key maps are added to the 
key-map list in the order specified. The order of a key map in a key-map list 
determines precedence among any conflicting key definitions. 

The built-in procedure ADD_KEY_MAP adds key maps to key-map lists. Key 
maps are added, in the specified order, to either the top or the bottom of the 
key-map list. Key-map precedence in a key-map list is used to resolve any 
conflicts between key definitions. The key definition in a preceding key map 
overrides any conflicting key definitions in key maps which are subsequent 
on the key-map list. 

See the descriptions of the built-in procedures DEFINE_KEY, 
CREATE_KEY_MAP, and CREATE_KEY_MAP_LIST for more information 
on key definitions, key maps, and key-map lists, respectively. Also see the 
description of the built-in procedure REMOVE_KEY_MAP for information on 
removing key maps from a key-map list. 

TPU$_NOKEYMAP 

TPU$_KEYMAPNTFND 

WARNING Third argument is not a defined key 
map. 

WARNING The key map listed in the third 
argument is not found . 

[I ADD_KEY_MAP ("TPU$KEY_MAP _LIST", "TPU$KEY_MAP") ; 
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This statement adds the default key map, TPU$KEY_MAP, to the default 
key-map list, TPU$KEY_MAP_LIST. Normally (except in the EVE interface), 
TPU$KEY_MAP is a member of the default key map list. 
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The following statements create a key map called help_keys and add it to 
the default key-map list, TPU$KEY_MAP_LIST. Keys defined in the new key 
map are invoked over definitions in the key maps already in the list. 

help_keys := CREATE_KEY_MAP ("help_keys") ; 
ADD_KEY_MAP ( 11 TPU$KEY_MAP_LIST 11

, ":first", help_keys) ; 
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ADJUST_WINDOW 

FORMAT 

parameters 

Changes the size and/or screen location of a window and makes the 
window that you specify the current window. 

ADJUST_WINDOW (window, integer1, integer2) 

window 
The window whose size or location you want to change. The window that 
you specify becomes the current window. 

integer1 
The signed(+/-) integer value that you add to the screen line number at the 
top of the window. 

integer2 
The signed(+/-) integer value that you add to the screen line number at the 
bottom of the window. 

DESCRIPTION If you want to check the size and/or location of a window before making an 
adjustment to it, use any of the following statements: 

4-8 

SHOW (WINDOW) 

SHOW (WINDOWS) 
top : = GET_INFO (window, "visible_top") ; 
MESSAGE (STR (top)); 
bottom : = GET_INFO (window, "visible_bottom"); 
MESSAGE (STR (bottom)); 

There are screen line numbers at both the top and the bottom of the visible 
window. Adjust the size of a visible window by changing either or both of 
these screen line numbers. Make these changes by adding to or subtracting 
from the current screen line number, not by specifying the screen line number 
itself. 

You can enlarge a window by decreasing the screen line number at the top of 
the window. (Specify a negative value for integerl.) You can also enlarge a 
window by increasing the screen line number at the bottom of the window. 
(Specify a positive value for integer2.) The following example adds four 
lines to the current window provided that the values fall within the screen 
boundaries: 

ADJUST_WINDOW (CURRENT_WINDOW, -2, +2) 

If you specify integers that attempt to set the screen line number beyond 
the screen boundaries, VAXTPU issues a warning message. VAXTPU then 
sets the window boundary at the edge (top or bottom, as appropriate) of the 
screen. 

You can reduce a window by increasing the screen line number at the top of 
the window. (Specify a positive value for integerl.) You can also reduce a 
window by decreasing the screen line number at the bottom of the window. 
(Specify a negative value for integer2.) If you attempt to make the size of 
the window smaller than one line, V AXTPU issues an error message and no 
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adjustment occurs. The following example reduces the current window by 
four lines: 

ADJUST_WINDOW (CIJRRENT_WINDOW, +2, -2) 

You can also use ADJUST_WINDOW to change the position of the window 
on the screen without changing the size of the window. The following 
command simply moves the current window two lines higher on the screen 
provided that the values fall within the screen boundaries: 

ADJUST_WINDOW (CIJRRENT_WINDOW, -2, -2) 

Figure 4-1 shows a screen layout when you invoke VAXTPU with the EDT 
Keypad Emulator section file and a user-written command file. In this case, 
the user-written command file divides the screen into two windows. The 
top window has 15 text lines (including the end-of-buffer message) and a 
status line. The bottom window has five text lines and a status line. The two 
bottom lines of the screen are the message window. This message window 
contains two messages. The first message lists the file (LINE-NUMBERS.FIL) 
that was read into the main buffer. The second message lists the command 
file (TPUINI.TPU) that was used to customize the EDT Keypad Emulator 
interface. 

Figure 4-1 Screen Layout Before Using ADJUST_WINDOW 

(iirst line 
Second line 
Thi rd I me 
Fourth line 
F !fth I me 
Sixth I me 
Seventh line 
Eighth line 
~inth 1 ine 
Tenth 1 ine 
EI eventh 1 ine 
Twelveth line 
Thirteenth line 
Fourteenth line 
[End of HAINJ 
uffer : HAIN File: WRKD$:[USERJLINE_NUHBERS.FIL;1 

First line 
Second I me 
Third line 
Four th I ine 
Fifth line 
uffer: SECOND_BUFFER File : 

XTPU-5-FILEIN, 14 records read froM file WRKDS:CUSER1LINE_NUHBERS.FIL;1 
XTPU-5-FILEIN, 126 records read froM file WRKDS:CUSER1TPUINI.TPU;19 

ZK-4047-85 

The user-written command file uses the variable second_window to identify 
the bottom window. Figure 4-2 shows the screen layout after the user enters 
ADJUST_WINDOW (seconcLwindow, -5, 0) after the appropriate prompt 
from the EDT Keypad Emulator. Both the top and bottom windows now 
contain 10 lines of text and a status line. Note that the cursor is now located 
in the bottom window. The message window still contains two lines. 
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Figure 4-2 Screen Layout After Using ADJUST_WINDOW 
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Because the built-in procedure ADJUST_WINDOW adds(+/-) integer! to 
the "visible_top" and(+/-) integer2 to the "visible_bottom" of a window, 
it causes a window to be re-created. The new values for the screen line 
numbers become the values for "original_top" and "original_bottom". (See 
Section 2.5 for more information on window dimensions and window values.) 
When VAXTPU remaps a window, it may partially or entirely occlude other 
windows on the screen. The newly mapped window becomes the most 
recently mapped window in the VAXTPU internal list and the cursor is 
moved to this window. The current character position in the buffer becomes 
the position VAXTPU saved the last time you were in this window. Part or 
all of the window may be redisplayed or scrolled to keep the current position 
visable after the adjustment occurs. 

Note that both ADJUST_WINDOW and MAP may cause other windows to 
become partially or completely occluded or segmented. 

If you execute ADJUST_WINDOW within a procedure, the screen is not 
immediately updated to reflect the adjustment. The adjustment is made after 
the entire procedure is finished executing and control returns to the screen 
manager. If you want the screen to reflect the adjustment to the window 
before the entire procedure is executed, you can force the immediate update 
of a window by adding an UPDATE statement to the procedure. See the 
built-in procedure UPDATE for more information. 



RETURN 
STATUS 

EXAMPLES 
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TPU$_WINDNOTMAPPED WARNING Cannot adjust a window that is 
not mapped 

TPU$_ 8ADWINDADJUST WARNING Invalid adjustment length calculated 

TPU$_ WINDNOTVIS WARNING No adjustment if window is not visible 

[I ADJUST_WINDOW (CURRENT_WINDOW, +6, 0) 

~ SAMPLE PROCEDURE 

This statement reduces the current window by removing five lines from the 
top of the window. If the top line of the window is screen line number 11, 
this statement changes the top line of the window to screen line number 
16. (If the bottom line of the window is less than screen line number 16, 
VAXTPU signals an error.) 

The following procedure removes five lines from the top of a window and 
puts a help window in their place. 

PROCEDURE ueer_dieplay_help 
top_of_window :z GET_I NFO (CURRENT_WINDOW, "VISIBLE_TOP") ; 

! 
! Remove the top five lines from the current window 
! and replace them with a help window 
! 

ADJUST_WINDOW (CURRENT_WINDOW , +6 , 0) ; 
example_window :z CREATE_WINDOW (top_of_window, 6, ON) ; 
example_buffer : = CREATE_BUFFER ("EXAMPLE", 

"eys$login :template . txt"); 
MAP (example_window, example_buffer); 

ENDPROCEDURE ; 
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ANCHOR 
Disables seek search or incremental search pattern matching and 
ties a search for a matching string to the current character position . 

FORMAT ANCHOR 

parameters None. 

DESCRIPTION By default, when the built-in procedure SEARCH fails to find a matching 
pattern, the character position is moved one position. The search then 
continues until a match is found or until an end-of-search condition is 
reached. The character position is moved forward or backward depending on 
the direction of the built-in procedure SEARCH. The end-of-search condition 
is the end of the buffer if the direction of the search is FORWARD. It is the 
beginning of the buffer if the direction of the search is REVERSE. The search 
can be a seek search (the default) or an incremental search. In either case, 
ANCHOR disables the continuous mode of searching and applies the pattern 
only once. 

EXAMPLES 

Consider using the built-in procedure ANCHOR to create the pattern for 
which you search. Because an anchored search executes the pattern only 
once, it is faster than either a seek search or an incremental search. 

For more information on patterns or modes of pattern searching, 
see Section 2. 

i] pat1 : = ANCHOR k 'a' k ' 123' 

!:,3 SAMPLE PROCEDURE 
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This assignment statement creates a pattern that is made up of the character 
a and the digits 1, 2, and 3. When patl is used as a parameter for SEARCH, 
the search does not move from character to character looking for this pattern. 
The search fails if the pattern is not found starting at the current character 
position. 

The following procedure starts at the beginning of a buffer and searches 
forward, removing all comments that begin in column 1. The built-in 
procedure ANCHOR in this example ties the search to the first character 
of a line (the current character). This prevents the search function from 
finding and removing exclamation marks in the middle of a line (for example, 
in the FAO directive, !AS). 



VAXTPU Built-In Procedures 
ANCHOR 

PROCEDURE user_remove_comments 

! Trap error messages 
ON_ERROR 

Stop when end-of-buffer is reached 
IF ERROR= TPU$_ENDOFBUF 
THEN 

MESSAGE (STR (number_removed) + ' Comments removed') ; 
RETURN ; 

ENDIF 
ENDON_ERROR 

!Start at beginning of the buffer 
POSITION (BEGINNING_OF (CURRENT_BUFFER)) ; 
number_removed := 0 ; 
LOOP 
!Anchor the pattern in the first column 

pat1 :• ANCHOR t '!' t REMAIN ; 
!Search for pattern and return a range if found, 
!else return 0 

r1 := SEARCH (pat1 , FORWARD) ; 
IF r1<>0 
THEN 

comment found so erase it 
ERASE_LINE ; 
number_removed := number_removed + 1; 

ELSE 
move to the next line 

MOVE_VERTICAL (1); 
ENDIF; 

ENDLOOP; 
END PROCEDURE 
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ANY 

FORMAT 

Returns a pattern that matches any single character in the string 
used as a parameter. 

pattern := ANY (string) 

parameter string 
A quoted string, or a variable name representing a string constant that 
contains the characters in the pattern. 

DESCRIPTION The built-in procedure ANY can be used with the built-in procedure 
SEARCH. In that case, there is a successful match if any one of the characters 
in the pattern returned is found in the text searched. 

EXAMPLES 
D pat1 := ANY ('hijkl') 

~ SAMPLE PROCEDURE 
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ANY looks for a single matching character for a successful match. The 
built-in procedure SP AN returns a pattern that matches the longest string of 
characters containing only the characters in the pattern. See the description 
of SPAN and SPANL for more information. 

See Section 2 for more information on patterns. 

This assignment statement creates a pattern that matches any one of the 
characters h, i, j, k, and I. 

The following procedure finds an endprocedure statement that starts in 
column 1 and moves the current character position to the end of the 
statement. 

PROCEDURE user_find_endprocedure 
LOCAL endprocedure_pattern, search_range; 

ON_ERROR 
IF ERROR= TPU$_STRNOTFOUND 

THEN search_range := O; 
ENDIF; 

ENDON_ERROR ; 
endprocedure_pattern · = 

(LINE_BEGIN k "endprocedure") k 
(LINE_END I ANY ("; ! ")); 

search_range := SEARCH (endprocedure_pattern, FORWARD) ; 
IF search_range = 0 

THEN MESSAGE ("Endprocedure statement not found"); 
ELSE POSITION (END_OF (search_range)) ; 

ENDIF; 
END PROCEDURE 
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APPEND_LINE 
Places the current line at the end of the previous line. 

FORMAT APPENO_LINE 

parameters None. 

DESCRIPTION You can use APPEND_LINE to delete line terminators. 

RETURN 
STATUS 

EXAMPLES 
[I APPEND_LINE 

~ SAMPLE PROCEDURE 

The character position in the line that was the current line before 
APPEND_LINE was executed becomes the current character position. 

TPU$_NOCURRENTBUF 

TPU$_NOCACHE 

WARNING You are not positioned in a buffer. 

ERROR There is not enough memory to allocate 
a new cache. 

This command adds the current line to the end of the previous line. 

The following procedure causes the character preceding the cursor to be 
deleted. If you are at the beginning of a line, the current line is appended to 
the previous line. (This procedure assumes that the window is not shifted-it 
does not work on a shifted window.) 

PROCEDURE user_delete_char 

If the cursor is at the beginning of the line, 
append the line to the previous line . 
Otherwise , delete preceding character . 

IF CURRENT_COLUMN = 1 
THEN APPEND_LINE; 
ELSE ERASE_CHARACTER (-1); 

ENDIF ; 
ENDPROCEDURE ; 

You can bind this procedure to the DELETE key with the following statement: 

DEFINE_KEY ('user_delete_char ', DEL_KEY) 
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ARB 
Returns a pattern that matches an arbitrary sequence of characters 
starting at the current character position and extending for the length 
you specify. 

FORMAT pattern := ARB (integer) 

parameter integer 
The number of characters in the pattern. 

DESCRIPTION ARB can be used for wildcard matches of fixed length. 

EXAMPLES 
iJ pat1 : = ARB (6) 

~ pat2 : = 'J' k ARB (2) 

~ SAMPLE PROCEDURE 
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For more information on patterns, see Section 2. 

This assignment statement creates a pattern that matches the next five 
characters starting at the current character position. The characters themselves 
are arbitrary; it is the number of characters that is important for a pattern 
created with ARB. 

This assignment statement creates a pattern that matches a string that begins 
with a J and is followed by any two other characters. Names such as Jim, Jan, 
and Joe match pat2. 

The following procedure replaces a prefix of any 3 characters followed by an 
underscore (xxx_) with the string "user_". It assumes that the buffer is set to 
insert mode. 
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Replace a prefix of any 3 characters 
followed by an underscore (xxx_) with the prefix 
"user_" throughout a buffer 

PROCEDURE user_replace_prefix 

! Start at top and search forward 
POSITION (BEGINNING_OF (second_buffer)); 
! Pattern contains an arbitrary sequence of 3 characters and an underscore 
pat1:= ARB (3) & ' ' · 
! String that replacees the string found 
replacement_str := 'user_'; 
LOOP 

found_range := SEARCH (pat1, FORWARD) ; 
IF found_range <> 0 
THEN 

ELSE 

! Remove the first string and 
! replace it with the new one 
ERASE (found_range); 
POSITION (END_OF (found_range)); 
COPY_TEXT (replacement_str); 

! exit if you don't find it 
EXITIF; 

ENDIF; 
ENDLOOP; 
END PROCEDURE 
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ASCII 
Converts an integer to a string. 

FORMAT string := ASCII (integer) 

parameter integer 
The decimal value of a character in the DEC Multinational Character Set. 

DESCRIPTION This built-in procedure returns a string of length 1, that represents the 
character of the DEC Multinational Character Set that corresponds to the 
integer you specify. This correspondence is determined by the decimal 
representation of the character. Only the low byte of the number is used to 
generate the string. 

EXAMPLES 
[I my_character : = ASCII(12) 

EJ MESSAGE (ASCII (80)) 

~ SAMPLE PROCEDURE 
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This assignment statement places the value of the FORM FEED character 
in the variable my_character. If you want to see the representation of the 
character displayed in the message area on the screen, enter the following 
command: 

MESSAGE (my_character) 

This statement combines two built-in procedures and causes the ASCII 
character numbered 80 to be printed in the message area. In this case, capital 
P is displayed. 

The following procedure includes a tab character in the current buffer. 

! Tab key procedure 
! This procedure puts a tab character in your text 
! 
PROCEDURE user_tab 

COPY_TEXT (ASCII (9)); 

END PROCEDURE 



ATTACH 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 
i] ATTACH 

VAXTPU Built-In Procedures 
ATTACH 

Deassigns the terminal and enables you to switch control from 
your current process to another process that you have previously 
created . 

ATTACH 

integer 

II ( { integer } J JI 
string 

This integer is the process identification (PID) of the process to which terminal 
control is switched. You must use decimal numbers to specify the PID to 
VAXTPU. 

string 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that VAXTPU interprets as a process 
name. 

To use the built-in procedure ATTACH, you must have previously created 
a subprocess. If the process you specify is not part of the current job or 
does not exist, an error message is displayed. For information on creating 
subprocesses, see the description of SPAWN in this section. 

ATTACH suspends the current VAXTPU process and switches context to 
the process you use as a parameter. If you do not specify a parameter for 
ATTACH, VAXTPU switches control to the parent or owner process. A 
subsequent use of the DCL command ATTACH (or a logout from any process 
except the parent process) resumes the execution of the suspended VAXTPU 
process. 

In all cases, VAXTPU first deassigns the terminal. If a VAXTPU process is 
resumed following a SPAWN or ATTACH command, VAXTPU reassigns the 
terminal and refreshes the screen. 

TPU$_NOPARENT WARNING There is no parent process to which 
you can attach - your current process 
is the top level process. 

This command causes VAXTPU to attach to the parent process. 
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~ ATTACH (97899) 

~ ATTACH (' J0NES_2') 
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This command causes VAXTPU to attach to the subprocess with the PID 
97899. 

This command changes the terminal's control to the process JONES_2, 
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BEGINNING_QF 

FORMAT 

parameters 

DESCRIPTION 

EXAMPLES 

Returns a marker that points to the first position of a buffer or a 
range. 

marker:= BEGINNING_Qf ( { buffer } ) 
range 

buffer 
The buffer whose beginning you want to mark. 

range 
The range whose beginning you want to mark. 

If you use the marker that is returned by this built-in procedure as a 
parameter for the built-in procedure POSITION, your current character 
position goes to this marker. 

[I beg_main : = BEGINNING_OF (main_buffer) 

This assignment statement stores the marker that points to the beginning of 
the main buffer in the variable beg_main. 

El POSITION (BEGINNING_OF (my_range)) 

El SAMPLE PROCEDURE 

This command uses two built-in procedures to move your current character 
position to the beginning of my_range. If my_range is in a visible buffer in 
which the cursor is located, the cursor position is also moved to the beginning 
of my_range. 

After moving to the beginning of a buffer or a range, any characters that you 
insert are entered before the first character position of the buffer or the range. 

The following procedure moves to the beginning of the current buffer. If you 
are already at the beginning of the buffer, the message 'Already at top' is 
displayed in the message area. 

PROCEDURE user_top 
IF MARK (NONE) = BEGINNING_OF (CURRENT_BUFFER) 

THEN MESSAGE ('Already at top'); 
ELSE POSITION (BEGINNING_OF (CURRENT_BUFFER)); 

ENDIF; 
END PROCEDURE 
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~ SAMPLE PROCEDURE 
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The following procedure creates a new buffer, associates the buffer with 
main_window, and maps main_window to the screen. It positions to the top 
of the buffer, prompts the user for the name of a file to include, and reads the 
file into the buffer. 

PROCEDURE user_include_file 
!Create Scratch Buffer 

b1 : = CREATE_BUFFER ('Scratch Buffer'); 
!Map b1 to Main Window 

MAP (main_window, b1); 
!Read in file name given 

READ_FILE (READ_LINE ('File to Include : ')); 
!Go to top of file 

POSITION (BEGINNING_OF (b1)); 
END PROCEDURE 
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CALL_USER 

FORMAT 

parameters 

DESCRIPTION 

Calls a program written in another language from within V AXTPU. 
The CALL_USER parameters are passed to the external routine 
exactly as you enter them; VAXTPU does not process the 
parameters in any way. The integer is passed by reference, and 
string 1 is passed by descriptor. String2 is the value returned by the 
external program. 

string2 := CALL _USER (integer, string 1) 

integer 
The integer that is passed to the user-written program by reference. 

string1 
The string that is passed to the user-written program by descriptor. 

In addition to returning a value (string2) to CALL_USER, the external 
program returns a status code that tells whether the program executed 
successfully. You can trap this status code in an ON_ERROR statement. 
An even-numbered status code (low bit in RO clear) causes the ON _ERROR 
statement to be executed. 

To use the built-in procedure CALL_USER, follow these steps: 

• Write a program in whatever language you choose. The program must be 
a global routine called TPU$CALLUSER. 

• Compile the program. 

• Link the program with an options file to create a shareable image. 

• Define the logical name TPU$CALLUSER to point to the file containing 
your routine. 

• Invoke VAXTPU. 

• From within a V AXTPU session, call your external program to perform 
its function by specifying the built-in procedure CALL_USER with the 
appropriate parameters. If you link your program properly, and if you 
define the logical name TPU$CALLUSER to point to your program, the 
built-in procedure CALL_USER passes the parameters you give it to the 
proper routine. 

The CALL_USER parameters are input parameters for the external program 
you are calling. The parameters are "dummy" parameters or placeholders. 
VAXTPU does not process the parameters in any way but passes them 
to the external procedure exactly as you enter them. You must supply 
both parameters even if the routine you are calling does not require that 
information be passed to it. Enter the following null parameters to indicate 
that you are not passing any actual values: 

CALL_ USER ( 0 , 1111
) 
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RETURN 
STATUS 

EXAMPLES 

TPU$_BADUSERDESC 

TPU$_NOCALLUSER 

ERROR 

ERROR 

User-written routine incorrectly filled in 
the return descriptor 

Could not find a routine to invoke 

i] ret_value := CALL_USER (6, 'ABC') 

~ SAMPLE PROCEDURE 
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This statement calls a program that the user wrote. Before invoking VAXTPU, 
the user created a logical name, TPU$CALLUSER, that points to the file 
containing the program he wants called by CALL _USER. VAXTPU passes 
the first parameter ( 6) by reference, and the second parameter ('ABC') by 
descriptor. If, for example, the user program uses an integer and a string as 
input values, the program would process the integer 161 and the string 'ABC'. 
If the program is designed to return a result, the result is returned in the 
variable ret_value. 

The following example shows the steps required to use the built-in procedure 
CALL _USER. The routine that is called to do floating point arithmetic is 
written in BASIC. 

1 Write a program in BASIC that does floating point arithmetic on the values 
passed to it. 

!Filename :FLOATARITH .BAS 

1 sub TPU$CALLUSER ( some_integer% , input_string$ , return_string$ 

10 don't check some_integer% because this function only does 
floating point arithmetic 

20 parse the input string 
find and extract the operation 

comma_location = pos ( input_string$, ",", 1%) 
if comma_location = 0 then go to all_done end if 

operation$= seg$( input_string$, 1%, comma_location - 1Y.) 

! find and extract the 1st operand 
operand1_location = pos ( input_string$, ",", comma_location +1 
if operand1_location = 0 then go to all_done end if 

operandi$= seg$( input_string$, comma_location + 1Y. , k 
operand1_location -1) 

! find and extract the 2nd operand 
operand2_location = pos ( input_string$ , ",", operand1_location +1 
if operand2_location = 0 then 

operand2_location = len( input_string$) + 1 
end if 
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operand2$ = seg$( input_string$, operand1_location + 17. , t 
operand2_location -1) 

select operation$ ! do the operation 
case "+ 11 

result$= sum$( operandi$ , operand2$ 

case "-" 
result$= dif$( operandi$, operand2$ 

case "*" 

case "/" 

result$= 

result$= 

num1$( Val( operandi$ • Val( operand2$) ) 

num1$( Val( operandi$ / Val( operand2$) ) 

case else 
result$= "unknown operation." 

end select 

return_string$ = result$ 

999 all_done : end sub 

2 Compile the program with the following statement. 

$ BASIC/LIST FLOATARITH 

3 Create an options file that is used by the linker when you link the BASIC 
program. 

!+ 
! File : FLOATARITH . OPT 

Options file to link floatarith BASIC program with VAXTPU 

! -
FLOATARITH .OBJ 
UNIVERSAL=TPU$CALLUSER 

4 Link the program (using the options file) to create a shareable image. 

$ LINK FLOATARITH/SHARE/OPT/MAP/FULL 

5 Define the logical name TPU$CALLUSER to point to the executable image 
of the BASIC program. 

$ DEFINE TPU$CALLUSER device : [directory]FLOATARITH . EXE 

6 Invoke VAXTPU. 

7 Write and compile the following VAXTPU procedure. 

PROCEDURE my_call_user 

!test the built-in procedure call_user 

LOCAL output, input; 
input := READ_LINE ('Call user>') ; !Provide a parameter for routine 
output := CALL_USER ( 0, input); !Value this routine returns 
message (output) ; 

END PROCEDURE 

8 When you call the procedure my_call _user, you are prompted for 
parameters to pass to the BASIC routine. The order of the parameters 
is operator, number, number. For example, if you enter"+, 3.33, 4.44" 
after the prompt, the result 7.77 is displayed in the message area. 
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CHANGE_CASE 

FORMAT 

parameters 

DESCRIPTION 

EXAMPLES 

Modifies the case of all the alphabetic characters in the specified unit 
of text according to the keyword that you supply. 

{ 

buffer } 
CHANGE~CASE ( ran_ge , keyword) 

strmg 

buffer 
The buffer in which you want to change the case of all the characters. 

range 
The range in which you want to change the case of all the characters. 

string 
The string in which you want to change the case of all the characters. 

keyword 
This keyword specifies the case you want the specified characters to be. The 
valid keywords are LOWER, UPPER, and INVERT: 

• LOWER-The specified characters are changed to lowercase. 

• UPPER-The specified characters are changed to uppercase. 

• INVERT-The specified characters are changed from their current case 
to the opposite case. If the characters are uppercase, they are changed to 
lowercase; if the characters are lowercase, they are changed to uppercase. 

CHANGE_CASE does not return a result. It changes the case of the 
characters you specify in place. 

[I CHANGE_CASE (CURRENT_BUFFER, UPPER) 

This command makes all the characters in the current buffer uppercase. If 
you enter this command on the command line of your interface, you see the 
command take effect immediately. If you use this command as a statement 
within a procedure, you see the effect of the statement at the next screen 
update. 

~ CHANGE_CASE (my_range, LOWER) 
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This command makes all the characters in my_range lowercase. If my_range 
is part of a buffer that is mapped to a window, you see the command take 
effect immediately. 



~ SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 
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The following procedure changes the current line to lowercase. 

PROCEDURE user_lowercase_line 

LOCAL this_line; 
this_line : = ERASE_LINE ; 
CHANGE_CASE (this_line, LOWER) ; 
SPLIT_LINE ; 
MOVE_VERTICAL (-1); 
COPY_TEXT (this_line); 

END PROCEDURE 

The following procedure puts the current text object in uppercase. 

PROCEDURE user_upcase_item 
ON_ERROR 

! In case no string is found during search 
MESSAGE ("No current item ." ) ; 
RETURN; 

ENDON_ERROR ; 

delimiters : = " " + ASCII (9) ; 
current_item : = ANCHOR t SCAN (delimiters) ; 
item_range : = SEARCH (current_item, FORWARD, NO_EXACT); 
CHANGE_CASE (item_range, UPPER); 

END PROCEDURE 
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COMPILE 

FORMAT 

parameters 

DESCRIPTION 
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Converts V AXTPU procedures and statements into an internal, 
compiled format . Valid items for compilation can be represented by 
a string, a range, or a buffer. COMPILE optionally returns a program. 

{ 
string } 

[program :=] COMPILE ( range ) 
buffer 

string 
A string that is a valid VAXTPU procedure or statement. 

range 
A range that contains only valid VAXTPU procedures and/or statements. 

buffer 
A buffer that contains only valid VAXTPU procedures and/or statements. 

The program that COMPILE optionally returns is the compiled form of 
valid VAXTPU procedures and/or statements. You can assign the compiled 
version of VAXTPU code to a variable name. VAXTPU statements, as well 
as procedure definitions, can be stored in the program variable returned by 
COMPILE. Later in your editing session, you can execute the VAXTPU code 
that you compiled by using the program variable as a parameter for the 
built-in procedure EXECUTE. You can also use the program variable as a 
parameter for the built-in procedure DEFINE_KEY to define a key to execute 
the program. Then you can execute the program by pressing that key. 

COMPILE returns a program variable only if the compilation generates 
executable statements. COMPILE does not return a program variable if you 
compile any of the following items: 

• Null strings or buffers 

• Procedure definitions that do not have any executable statements 
following them 

• Programs with syntax errors 

If you use a string as the parameter for the built-in procedure COMPILE, 
undefined variables or procedure definitions cannot be part of the string. 
Undefined variables and procedure definitions can, however, be part of 
a buffer or range that is used as a parameter for the built-in procedure 
COMPILE. 

If necessary, use the built-in procedure SET (INFORMATIONAL, ON) before 
compiling a procedure interactively to see the compiler messages. Some 
editing interfaces (for example, the EDT Keypad Emulator) do not display 
informational messages by default. 



RETURN 
STATUS 

EXAMPLES 
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To check the results of a compilation to determine whether execution is 
possible, use the following statement in a program: 

x : = COMPILE (my_range) ; 
!if the program is non-zero, continue 
IF x <> 0 

THEN 

ENDIF ; 

If x = 0, no program was generated because of compilation errors or because 
there were no executable statements. The statement, "IF x < > 0 THEN" 
allows your program to continue as long as a program was generated. 

You can also use an ON_ERROR statement to check the result of a 
compilation. This statement tells you whether the compilation completed 
successfully; it does not tell you whether execution is possible. You can use 
an ON _ERROR statement when you are compiling only procedure definitions 
with no executable statements following the procedures. 

For a buffer: 

TPU$_EXPECTED 

TPLJ$_COMPILEFAIL 

WARNING 

ERROR 

Syntax errors 

Compilation aborted due to syntax 
errors 

[I dwn : = COMPILE ('MOVE_VERTICAL (1)') 

This command causes the MOVE_ VERTICAL ( 1) function to be associated 
with the variable dwn. You can use the variable dwn with the built-in 
procedure EXECUTE to cause the current character position to move down 
one line. 

fa user_program := COMPILE (main_buffer) 

This command compiles the contents of the main buffer. If the buffer 
contains executable statements, VAXTPU returns a program that stores these 
executable commands. If the buffer contains procedure definitions, VAXTPU 
compiles the procedures and lists them in the procedure definition table so 
that you can call them in one of the following ways: 

• Enter the name of the procedure after the appropriate prompt from the 
interface you are using. 

• Call the procedure from within other procedures. 
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COPY_TEXT 

FORMAT 

parameters 

DESCRIPTION 

Note: 
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Makes a copy of the text you specify and places it in the current 
buffer. 

COPY_ TEXT ( range ) 
{ 

string } 

buffer 

string 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that represents the text that you want to 
copy. 

range 
The range that contains the text you want to copy. 

buffer 
The buffer that contains the text you want to copy. 

If the current buffer is in insert mode, the text you specify is inserted before 
the current position in the current buffer. If the current buffer is in overstrike 
mode, the text you specify replaces text starting at the current position and 
continuing for the length of the string, range, or buffer. 

You cannot add a buffer or a range to itself. If you try to add a buffer 
to itself, V AXTPU issues an error message. However, V AXTPU does 
not check for this condition for a range. If you are positioned within 
the range represented by the variable my_range, a statement like the 
following may cause an infinite loop: 

COPY_TEXT (my_range) 

Press CTRL/C to stop the loop. 



RETURN 
STATUS 

EXAMPLES 

For a string : 

TPU$_NOCURRENTBUF 

For a range : 

TPU$_NOCURRENTBUF 

TPU$_NOCACHE 

For a buffer: 

TPU$_NOCOPYBUF 

TPU$_NOCURRENTBUF 

TPU$_NOCACHE 
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WARNING You are not positioned in a buffer. 

WARNING You are not positioned in a buffer. 

ERROR There is not enough memory to allocate 
a new cache. 

WARNING Trying to copy a buffer to itself is not 
allowed. 

WARNING You are not positioned in a buffer. 

ERROR There is not enough memory to allocate 
a new cache . 

i] COPY_ TEXT ( 'Perseus is near Andromeda . ') 

When the buffer is set to insert mode, this command causes the string 
'Perseus is near Andromeda.' to be placed in front of the current position in 
the current buffer. 

Ej COPY_TEXT (ASCII (10)) 

El SAMPLE PROCEDURE 

When the buffer is set to overstrike mode, this command causes the ASCII 
character for line feed to replace the current character in the current buffer. 

Using the EDT Keypad Emulator interface, enter the command SHOW 
(KEYWORDS) after the "TPU Command:" prompt. Position to the beginning 
of the SHOW_BUFFER, and execute the following procedure to get a list of 
the internal integer representation of the VAXTPU keywords. 

PROCEDURE user_keyword_numbers 

!NOTE - Before executing this procedure, enter the command 
!SHOW (KEYWORDS), and position to the SHOW_BUFFER . 
xx := O; 
LOOP 
EXECUTE ('xx :=' + current_line) ; 
COPY_TEXT (STR (XX) + ' '); !Insert a TAB between the quotes . 
MOVE_VERTICAL (1) ; 
IF MARK (NONE) = END_OF (SHOW_BUFFER) 

THEN RETURN 
ENDIF ; 
MOVE_HORIZONTAL (- CURRENT_OFFSET); 
ENDLOOP ; 
END PROCEDURE 
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CREATE_BUFFER 

FORMAT 

parameters 

DESCRIPTION 

4-32 

Defines a new work space for editing text. You can create an 
empty buffer or you can associate an input file name with the buffer. 
CREATE_BUFFER optionally returns a buffer. 

[buffer:=] CREATE_BUFFER (string 1 /[,string2]/) 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that represents the name of the buffer 
you want to create. 

string2 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that represents the file specification 
of an input file that is read into the buffer. 

Although you do not always have to assign the buffer that you create to a 
variable, you need to make a variable assignment if you want to refer to 
the buffer for future use. The buffer variable on the left-hand side of an 
assignment statement is the item that you must use when you specify a buffer 
as a parameter for other VAXTPU built-in procedures. For example, to move 
to a buffer for editing, enter the buffer variable after the built-in procedure 
POSITION: 

my_buffer_variable : = CREATE_BUFFER ('my_buffer_name', 'my_file_name'); 

POSITION (my_buffer_variable) 

The buffer name that you specify as the first parameter for the built-in 
procedure CREATE_BUFFER, for example, 'my_buffer-11ame', is used by 
VAXTPU to identify the buffer on the status line. You can change the status 
line with the built-in procedure SET (STATUS_LINE, ... ). 

You can create multiple buffers. Buffers can be empty or they can contain 
text. The current buffer is the buffer in which any VAXTPU commands that 
you execute take effect (unless you specify another buffer.) Only one buffer 
can be the current buffer. See the built-in procedure CURRENT_BUFFER for 
more information. 

A buffer is visible when associated with a window that is mapped to the 
screen. A buffer can be associated with multiple windows, in which case any 
edits that you make to the buffer are reflected in all of the windows in which 
the buffer is visible. To get a list of all the buffers in your editing context, use 
the built-in procedure SHOW (BUFFERS). 

The following keywords used with the built-in procedure SET allow you 
to establish attributes for buffers. The text describes the default for the 
attributes: 

• SET (EOB_TEXT, buffer, string)-The default end-of-buffer text is [EOB]. 

• SET (FORWARD, buffer)-The default direction is FORWARD. 



RETURN 
STATUS 

EXAMPLES 

VAXTPU Built-In Procedures 
CREATE_BUFFER 

• SET (INSERT, buffer)-The default mode of text entry is INSERT. 

• SET (MARGINS, buffer, integerl, integer2)-The default left margin is 1 
and the default right margin is 80. 

• SET (MAX_LINES, buffer, integer)-The default maximum number of 
lines is O (in other words, this feature is turned off). 

• SET (NO_WRITE, buffer, [keyword])-By default, when you exit from 
VAXTPU, the buffer is written, if modified. 

• SET (OUTPUT_FILE, buffer, string)-The default output file is the input 
file name and the highest existing version number for that file plus 1. 

• SET (OVERSTRIKE, buffer)-The default mode of text entry is INSERT. 

• SET (PERMANENT, buffer)-By default, the buffer can be deleted. 

• SET (REVERSE, buffer)-The default direction is FORWARD. 

• SET (SYSTEM, buffer)-By default, the buffer is a user buffer. 

• SET (TAB_STOPS, buffer, { ~tnt·ng } )-The default tab stops are set 
m eger 

every 8 character positions. 

See the built-in procedure SET for more information on these items. 

TPU$_DUPBUFNAME WARNING First argument must be a unique string . 

[J nb : = CREATE_BUFFER ( 'new_bu:f:fer' , 'login . com') 

E3 SAMPLE PROCEDURE 

This command creates a buffer called new_buffer and stores a pointer to the 
buffer in the variable nb. Use the variable nb when you want to specify this 
buffer as a parameter for VAXTPU built-in procedures. The file specification, 
'login.com', is the input file for new_buffer. 

The following procedure creates the help buffer. 

PROCEDURE user_help_butter 

help_but : = CREATE_BUFFER("help_but") ; 
SET (EOB_TEXT, help_but, "[End ot HELP]") ; 
SET (NO_WRITE, help_but); 
SET (SYSTEM, help_but) ; 

END PROCEDURE 
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CREATE_KEV_MAP 
Creates and names a key map. CREATE_KEY_MAP optionally 
returns a string that is the name of the key map created. 

FORMAT [string2 :=] CREATE_KEV_MAP (string1) 

parameters string 1 
A quoted string, or a variable name representing a string constant, that 
specifies the name of the key map you create. 

DESCRIPTION A key map is a set of key definitions. Key maps allow you to easily and 
quickly manipulate key definitions as a group. Key maps and their key 
definitions are saved in section files . The default key map for VAXTPU is 
TPU$KEY_MAP contained in the default key-map list TPU$KEY_MAP_LIST. 
(The EVE interface, however, does not use default key map, TPU$KEY_MAP.) 
See the description of the built-in procedure CREATE__KEY_MAP_LIST for 
information on key-map lists. 

RETURN 
STATUS 

EXAMPLE 
SAMPLE PROCEDURE 
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When you create a key map, its keys are undefined. Each key map can hold 
definitions for all characters in the DEC Multinational Character Set, and all 
the keypad keys and the function keys, in both their shifted and unshifted 
forms. Each key map has its own name (a string). This name cannot be the 
same name as that of either another key map or a key-map list. 

TPU$_DUPKEYMAP WARNING The name for the key map in the string 
argument is already defined as a key 
map. 

The following procedure creates a key map and defines two keys in the key 
map. The name of the key map is stored in the variable sample_key_map. 

PROCEDURE init_sample_key_map 
sample_key_map : = CREATE_KEY_MAP ("sample_key_map"); 
DEFINE_KEY ("EXIT", CTRL_Z_KEY, "Exit application•, sample_key_map); 
DEFINE_KEY ("COPY_TEXT ('XYZZY')", CTRL_B_KEY, "Magic Word", sample_key_map); 

ENDPROCEDURE; 
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CREATE_KEV_MAP _LIST 

CREATE_KEY_MAP._LIST 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

Creates and names a key-map list, and also specifies the initial key 
maps in the key-map list it creates. CREATE_KEY_MAP_LIST 
optionally returns a string that is the name of the key-map list 
created. 

[string3 :=] 
CREATE_KEV_MAP_LIST (string 1, string2 /[, ... ]/) 

string1 
A quoted string, or a variable name representing a string constant, that 
specifies the name of the key-map list that you create. 

string2 
Strings that specify the names of the initial key maps within the key-map list 
you create. 

A key-map list is a set of key maps. Key-map lists allow you to quickly change 
the procedures bound to your keys. VAXTPU provides the default key map 
list, TPU$KEY-MAP_LIST containing the default key map, TPU$KEY-MAP. 
(See the description of the built-in procedure CREATE_KEY_MAP for more 
information on key maps.) 

The built-in procedure CREATE_KEY_MAP_LIST creates a new key-map list, 
names the key-map list and specifies the initial key maps contained in the 
list. 

When you create a new key-map list, unbound printable characters are 
inserted into the current buffer by default. This can be modified with 
the built-in procedure SET (SELLINSERT, ... ). A newly created key-
map list is not bound to any buffer. Use the built-in procedure SET 
(KEY-MAP_LIST, . . . ) to bind a key-map list to a buffer. When you position 
to the buffer, the key-map list that is bound to the buffer is automatically 
activated. A newly created key-map list has no procedure defined to be 
called when an undefined key is referenced. You can define such a procedure 
with the built-in procedure SET (UNDEFINED-1<EY, ... ). The default is to 
display the message "key has no definition". 

Key-map lists are saved in section files, along with any undefined key 
procedures and the SELF-1NSERT settings. 

TPU$_DUPKEYMAP WARNING The string argument is already defined 
as a key map. 

TPU$_ DUPKEYMAPLIST WARNING The string argument is already defined 
as a key-map list. 

TPU$_NOKEYMAP WARNING The string 1 argument is not a defined 
key map. 
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EXAMPLE 
SAMPLE PROCEDURE 
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The following procedure creates two key maps, and groups them into a 
key-map list. 

PROCEDURE init_help_key_map_list 
help_user_keys : = CREATE_KEY_MAP ("help_user_keys"); 
help_keys : = CREATE_KEY_MAP ("help_keys•); 
help_key_list : = CREATE_KEY_MAP_LIST ("help_key_list•, help_user_keys, help_keys); 

ENDPROCEDURE; 

1 
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CREATE_PROCESS 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

Starts a subprocess and associates a buffer with it . You can 
optionally specify an initial command to send to the subprocess. 
CREA TE_PROCESS returns a process . 

process := CREATE_PROCESS (buffer /[,string]j) 

buffer 
The buffer in which VAXTPU stores output from the subprocess. 

string 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that represents the first command 
that you want to send to the subprocess. If you do not want to include the 
first command in the built-in procedure CREATEJROCESS, see the built-in 
procedure SEND for a description of how to send the first or subsequent 
commands to a subprocess. 

You can create multiple subprocesses. When you exit from VAXTPU, any 
subprocesses you have created with CREATEJROCESS are deleted. If 
you want to remove a subprocess before exiting, use the built-in procedure 
DELETE with the process as a parameter (DELETE (pl)), or set the process to 
integer zero (procl := 0). 

CREATE_PROCESS creates a subprocess within a VAXTPU session and all 
of the output from the subprocesses goes into a VAXTPU buffer. You cannot 
run a program or utility that takes over control of the screen from a process 
created with this built-in procedure. (See Section 2.10 for a list of subprocess 
restrictions.) You can however use the built-in procedure SPAWN to create 
a subprocess that suspends your VAXTPU process and places you directly at 
DCL level. You can then run programs such as FMS or PHONE that control 
the whole screen. 

You return to VAXTPU from a subprocess by using the built-in procedure 
ATTACH with a subprocess as a parameter, or by logging out of the 
subprocess that you spawned. 

TPU$_DUPBUFNAME 

TPU$_ CREA TEFAIL 

WARNING First argument must be a unique string 

WARNING Unable to activate the subprocess 
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EXAMPLES 
[] my_mail_process : = CREATE_PROCESS (second_bu:tfer, "mail") 

Ea SAMPLE PROCEDURE 
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The preceding assignment statement creates a subprocess and specifies 
second_buffer as the buffer in which the output from the subprocess is 
stored. It also sends the DCL MAIL command as the first command to be 
executed. 

The following procedure creates a buffer to hold the output from the DCL 
commands executed by the subprocess. 

!Create a butter to hold the output from the DCL commands 
!"SET NOON" and "DIRECTORY" . 

PROCEDURE user_dcl_process 

dcl_butter : = CREATE_BUFFER ('dcl_butter') ; 
MAP (main_window, dcl_butter) ; 
my_dcl_process : = CREATE_PROCESS (dcl_butter , 'SET NOON') ; 
message ('Creating DCL subprocess .. . ') ; 
SEND ( ' DIRECTORY' , my_dcl_process) ; 

END PROCEDURE 
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CREATE_RANGE 

FORMAT 

parameters 

Returns a range that includes two markers and all the characters 
between them. You must specify how the characters in the range 
are to be displayed when they are visible on the screen (no special 
video, reverse video, bolded, blinking, or underlined). 

range:= 
CREATE_RANGE (marker 1, marker2, keyword) 

marker1 
The character position at which the range begins. 

marker2 
The character position at which the range ends. 

keyword 
You must use one of the following keywords: 

• NONE-Applies no video attributes to the characters in the range. 

• BOLD-Causes the characters in the range to be bolded. 

• BLINK-Causes the characters in the range to blink. 

• REVERSE-Causes the characters in the range to be displayed in reverse 
video. 

• UNDERLINE-Causes the characters in the range to be underlined. 

DESCRIPTION The built-in procedure MARK creates the markers that delimit a range. 

CREATE-RANGE establishes a range structure that is delimited by the 
markers you specify. You can create multiple ranges in a buffer. When you 
apply video attributes to a range, you can see the range if it is in a visible 
buffer. 

If you clear the contents of a range with the built-in procedure ERASE, the 
range structure still exists. The range structure and any video attribute that 
you specified for the range move to the next closest character. The next 
closest character is always a character following the range. To remove the 
range structure use the built-in procedure DELETE or set the variable to 
which the range is assigned to zero (rl := 0). 

If the end of the range is at the end of a line (beyond the last printable 
character), marker2 is a nonprinting character. VAXTPU does not apply video 
attributes to nonprinting characters. However, if you insert new characters 
before the end of the range, these characters have the video attribute that was 
specified when the range was created. 
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RETURN 
STATUS 

EXAMPLES 

TPU$_NOTSAMEBUF WARNING First and second marker are in different 
buffers. 

D my_range := CREATE_RANGE (first_marker, second_marker , BOLD) 

El SAMPLE PROCEDURE 
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The assignment statement creates a range starting at first_marker and ending 
at second_marker. When this range is visible on the screen, the characters in 
the range are bolded. 

The following procedure erases the text in the current buffer, starting at the 
current character position to the end of the buffer. 

PROCEDURE user_erase_to_EOB 

LOCAL start_of_range, here_to_EOB; 

start_of_range := MARK (NONE); 
here_to_EOB : = CREATE_RANGE (start_of_range, 

END_OF(CURRENT_BUFFER), 
NONE); 

ERASE (here_to_EOB) 

ENDPROCEDURE; 



VAXTPU Built-In Procedures 
CREATE_WINDOW 

CREATE_WINDOW 

FORMAT 

parameters 

Defines a screen area called a window. You must specify the screen 
line number at which the window starts, the length of the window, 
and if the status line is displayed. CREATE_WINDOW optionally 
returns a window. 

[window:=] 
CREATE_WINDOW (integer1, integer2, keyword) 

integer1 
The screen line number at which the window starts. 

integer2 
The number of rows in the window. 

keyword 
The keyword describing the state of the status line. The status line occupies 
the last row of a window. The valid keywords are ON or OFF: 

• ON-Indicates that a status line should be displayed. By default, the 
status line is displayed in reverse video and contains the following 
information about the buffer that is currently mapped to the window: 

The name of the buffer that is associated with the window. 

The name of the file that is associated with the buffer, if one exists. 

See SET (STATUS_LINE) for information on changing the video attributes 
of the status line and/or the information displayed on the status line. 

• OFF-Suppresses the display of the status line. 

DESCRIPTION CREATE_WINDOW optionally returns a window. If you want to use the 
window that you create as a parameter for any other built-in procedure, then 
you should specify a variable into which the window is returned. 

You can create multiple windows on the screen, but only one window can 
be the current window. The cursor is positioned in the current window. The 
current window and the current buffer are not necessarily the same. 

To make a window visible, you must associate a buffer with a window and 
map the window to the screen. The following command maps main_window 
to the screen: 

MAP (main_window , main_buffer) 

See the built-in procedure MAP for further information. 

The following keywords used with the built-in procedure SET allow you to 
establish attributes for windows. This list shows the default for the attributes: 

• SET (PAD, window, keyword)-By default, there is no blank padding on 
the right. 
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RETURN 
STATUS 

EXAMPLES 

• SET (SCROLLING, window, keyword, integerl, integer2, integer3)-The 
default cursor limit for scrolling at the top of the screen is the first line 
of the window; the default cursor limit for scrolling at the bottom of the 
screen is the bottom line of the window. If the terminal type you are 
using does not allow you to set scrolling regions, the window is repainted. 

• SET (STATUS_LINE, window, keyword, string)-The status line may be 
ON or OFF according to the keyword specified for the built-in procedure 
CREATE_WINDOW. See the preceding description of the keyword ON 
for information about the default attributes of a status line. 

• SET (TEXT, window, keyword)-By default, the text is set to 
BLANK_TABS (tabs are displayed as blank spaces). 

• SET (VIDEO, window, keyword)-There are no video attributes by 
default. 

• SET (WIDTH, window, integer)-By default, the width is the same as the 
physical width of the terminal screen when the window is created. 

See the built-in procedure SET for more information on these items. 

TPU$_BADWINDLEN 

TPU$_BADFIRSTLINE 

WARNING Invalid window length 

WARNING Invalid first line for window 

[I new_window : = CREATE_WINDOW (11, 10, ON) 

~ SAMPLE PROCEDURE 
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This assignment statement creates a window that starts at screen line number 
11 and is 10 rows long, and assigns it to the variable new_window. A status 
line is displayed as the last row of the window. To make this window visible, 
you must associate an existing buffer with it and map the window to the 
screen with the following command: 

MAP (new_window, buffer_variable) 

The following procedure creates a window called new_window that starts at 
screen line 1 and that is 21 lines long. No status line is displayed. Tabs are 
displayed as special graphic characters. The buffer new_buffer, which is set 
to NO_WRITE, is associated with the window. The window is mapped to the 
screen. 

PROCEDURE user_make_window 

new_window : = CREATE_WINDOW(1, 21, OFF); 
SET (TEXT, new_window, GRAPHIC_TABS); 
new_buffer : = CREATE_BUFFER ('user_buffer_name'); 
SET (NO_WRITE, new_buffer); 
MAP (new_window, new_buffer); 

END PROCEDURE 
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CURRENT_BUFFER 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Returns the buffer in which you are currently positioned. 

buffer:= CURRENT_BUFFER 

None. 

The current buffer is the work space in which any V AXTPU commands you 
execute take effect (unless you specify that a command should take effect in 
another buffer). The current character position is in the current buffer. Note 
that the current character position is not necessarily the same as the current 
cursor location. 

TPU$_NOCURRENTBUF WARNING You are not positioned in a buffer. 

[J my_cur_buf : = CURRENT_BUFFER 

~ SHOW (CURRENT_BUFFER) 

~ SAMPLE PROCEDURE 

This assignment statement stores a pointer to the current buffer in the variable 
my_cur_buf. 

This command returns the buffer in which you are currently positioned and 
uses that buffer as the parameter for the built-in procedure SHOW. 

This procedure changes the direction of the current buffer from its current 
setting. 

PROCEDURE user_toggle_direction 

IF CURRENT_DIRECTION = FORWARD 
THEN SET (REVERSE, CURRENT_BUFFER); 
ELSE SET (FORWARD, CURRENT_BUFFER) ; 

ENDIF; 
END PROCEDURE 
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CURRENT_CHARACTER 
Returns a string one character long for the character at the current 
character position in the current buffer. 

FORMAT string:= CURRENT_CHARACTER 

parameters None. 

DESCRIPTION The current character position is the position at which any VAXTPU 
commands that you execute take effect by default. You can explicitly specify 
that a command take effect at another position. 

RETURN 
STATUS 

EXAMPLES 

If the current character position is at the end of a line, 
CURRENT_CHARACTER returns a null string. If the current character 
position is at the end of a buffer, CURRENT_CHARACTER returns a null 
string and also signals a warning. 

TPU$_ NOCURRENTBUF 

TPU$_NOEOBSTR 

WARNING You are not positioned in a buffer. 

WARNING You are positioned at the EOB (end of 
buffer) mark . 

[I my_cur_char : = CURRENT_CHARACTER 

This assignment statement stores the string that represents the current 
character in the variable my_cur _char. 

~ MESSAGE (CURRENT_CHARACTER) 

El SAMPLE PROCEDURE 
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This statement returns the string that represents the current character and 
uses this string as the parameter for the built-in procedure MESSAGE. 

The following procedure writes the character that is at the current character 
position into the message area. 

PROCEDURE user_display_current_character 

! This procedure returns the ASCII character 
! in the current character position 

ascii_char : = CURRENT_CHARACTER ; 
IF ascii_char <> "" 

THEN MESSAGE ("The current character is"+ ascii_char); 
ELSE MESSAGE ("There is no current character . " ) ; 

ENDIF ; 

ENDPROCEDURE ; 
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CURRENT_COLUMN 

FORMAT 

parameters 

Returns an integer that is the current column number of the cursor 
on the screen . 

integer:= CURRENT_COLUMN 

None. 

DESCRIPTION The current column is the column at which the cursor is positioned on the 
screen. The column numbers range from one on the extreme left of the screen 
to the maximum value allowed for the terminal type you are using on the 
extreme right of the screen. 

The value returned by the built-in procedure CURRENT_COLUMN and the 
value returned by GET_JNFO (SCREEN, "currenLcolumn") are equivalent. 

When you execute CURRENT_COLUMN within a procedure, the integer 
returned may not reflect changes in the cursor location that were caused by 
previously executed statements in the procedure. The reason that the value 
may not be the current value is that VAXTPU generally does not update the 
screen until all statements in a procedure are executed. 

Note: When you execute CURRENT_COLUMN within a procedure, the return 
value may not reflect changes in the current position that occurred 
previously within the procedure. If you want the cursor position 
to reflect the actual editing location, put the statement UPDATE 
(CURRENT_WINDOW) immediately before any statements containing 
CURRENT_COLUMN in your procedure. 

If you do not want to cause an explicit update of a window to get the current 
value for CURRENT_COLUMN, you can use one of the following suggestions 
to get the current column value: 

1 If you are using free cursor movement (CURSOR_ VERTICAL, 
CURSORJiORIZONTAL), the built-in procedures GET_INFO 
(CURRENT_WJNDOW, "currenLcolumn") and GET_INFO (window
variable, "current_column") return the column number that the cursor 
would occupy if you caused an explicit screen update. 

2 If you are using bound cursor movement (MOVE_ VERTICAL, 
MOVEJiORIZONTAL), or any other built-in procedures that cause cursor 
movement because of character movement within a buffer, and if the 
window is not shifted, the built-in procedure GET_INFO (buffer_variable, 
"offset_column") returns the column number that the current offset in the 
buffer would have if it were mapped to a window, and if you were to 
explicitly force a screen update. 

If a window is shifted, CURRENT_COLUMN still returns the current column 
number of the cursor on the screen. However, the value returned by x := 
GET_INFO (buffer, "offseLcolumn") includes the number of columns by 
which the window is shifted. For example, if a window is shifted to the 
left by 8 columns, CURRENT_COLUMN returns the value 1, while x := 
GET_INFO (buffer, "offset_column") returns the value 9. 
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EXAMPLES 
iJ my_cur_col := CURRENT_COLUMN 

This assignment statement stores the column position of the cursor in the 
variable my_cur_col. 

!;a MESSAGE (STR (CURRENT_COLUMN)) 

El SAMPLE PROCEDURE 
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This statement combines three VAXTPU built-in procedures. 
CURRENT_COLUMN returns the integer that is the current column position, 
STR converts the integer to a string, and MESSAGE writes this string to the 
message buffer. 

The following procedure splits a line at the current character position. If the 
current character position is column 1, row 1, the procedure causes the screen 
to scroll. 

PROCEDURE user_split_line 
LOCAL old_position, new_position; 

SPLIT_LINE; 
IF (CURRENT_ROW = 1) AND (CURRENT_COLUMN = 1) 

THEN 

ENDIF ; 

old_position : = MARK (NONE); 
SCROLL (CURRENT_WINDOW, -1); 
new_position := MARK (NONE) ; 
!Make sure we scrolled before doing CURSOR_VERTICAL 

IF new_position <> old_position 
THEN 

CURSOR_VERTICAL (1) ; 
ENDIF; 

END PROCEDURE 
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CURRENT_DIRECTION 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Returns a keyword (FORWARD or REVERSE) that indicates the 
current direction of the current buffer. See also the descriptions 
of the built-in procedures SET (FORWARD, ... ) and SET 
(REVERSE, . .. ). 

keyword:= CURRENT_DIRECTION 

None. 

If the keyword FORWARD is returned, the current direction is toward the end 
of the buffer. If the keyword REVERSE is returned, the current direction is 
toward the beginning of the buffer. 

TPU$_ NOCURRENTBUF WARNING You are not positioned in a buffer. 

[J my_cur_dir : = CURRENT_DIRECTION 

fa SAMPLE PROCEDURE 

This assignment statement stores in the variable my_cur_dir the keyword that 
indicates whether the current direction setting for the buffer is FORWARD or 
REVERSE. 

This procedure writes a message to the message buffer that indicates the 
current direction of character movement in the buffer. 

PROCEDURE user_show_direction 
IF CURRENT_DIRECTION = FORWARD 

THEN my_message1 : = MESSAGE ("Forward") ; 
ELSE my_message2 : = MESSAGE ("Reverse") ; 

ENDIF ; 
ENDPROCEDURE ; 
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CURRENT_LINE 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Returns a string that represents the current line. The current line is 
the line that contains the current character position. 

string:= CURRENT_LINE 

None. 

If you are positioned on a line that has a length of 0, CURRENT_LINE 
returns a string of length 0. If you are positioned at the end of the buffer, 
CURRENT_LINE returns a string of length 0 and also signals a warning. 

TPU$_ NOCURRENTBUF 

TPU$_ NOEOBSTR 

WARNING You are not positioned in a buffer. 

WARNING You are positioned at the EOB (end of 
buffer) mark. 

[I my_cur_lin : = CURRENT_LINE 

!:,J SAMPLE PROCEDURE 
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This assignment statement stores in the variable my_cur_lin the string that 
represents the current line. The current line is the line in the current buffer 
that contains the current character position. 

The following procedure returns true if the current line looks like a runoff 
command (starts with a period followed by an alphabetic character, a 
semicolon, or an exclamation point), otherwise it returns false. The procedure 
assumes that the cursor was at start of line, and moves it back to start of line 
when done. 

PROCEDURE user_runoff_line 

IF LENGTH (CURRENT_LINE) < 2 
THEN user_runoff_line : = O; 
ELSE 

ENDIF ; 

IF CURRENT_CHARACTER <> " . " 
THEN 

user_runoff_line : = 0; 
ELSE MOVE_HORIZONTAL (1) ; 

ENDIF ; 

IF INDEX 
("abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ! ;", 
CURRENT_CHARACTER) = 0 

THEN user_runoff_line : = O; 
ELSE user_runoff_line : = 1; 

ENDIF ; 
MOVE_HORIZONTAL (-1) ; 

ENDPROCEDURE 
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CURRENT_OFFSET 
Returns an integer for the offset of the current character position 
within the current line. 

FORMAT integer:= CURRENT_OFFSET 

parameters None. 

DESCRIPTION The current offset is the number of positions a character is located from 

RETURN 
STATUS 

EXAMPLES 

the first character position in the current line (offset 0). In VAXTPU, the 
leftmost character position is offset 0, and this offset is increased by 1 for each 
character position (including the TAB character) to the right. 

If you are using an interface with free cursor motion, when you move beyond 
the end of a line, CURRENT_OFFSET makes the current cursor position the 
new end of line. 

If the current offset equals the length of the current line, you are positioned 
at the end of the line. 

TPU$_NOCURRENTBUF WARNING You are not positioned in a buffer. 

i] my_cur_ott : = CURRENT_OFFSET 

~ SAMPLE PROCEDURE 

This assignment statement stores the integer that is the offset position of the 
current character in the variable my_cur _off. 

The following procedure uses the built-in procedure CURRENT_OFFSET to 
determine if the editing position is at the beginning of a line. If the position is 
at the beginning, the procedure appends the current line to the previous line, 
otherwise it deletes the previous character. (Compare this procedure with the 
procedure used as an example for the built-in procedure APPEND_LINE.) 

PROCEDURE user_delete 
IF CURRENT_OFFSET = 0 

THEN APPEND_LINE; 
ELSE ERASE_CHARACTER (-1); 

ENDIF ; 
END PROCEDURE 
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CURRENT_ROW 
Returns an integer that is the screen line on which the cursor is 
located . 

FORMAT integer:= CURRENT_ROW 

parameters None. 

DESCRIPTION The current row is the screen line on which the cursor is located. The screen 
lines are numbered from 1 at the top of the screen to the maximum number 
of lines available on the terminal. You can get the value of the current row 
by using the built-in procedure GET_INFO (SCREEN, "currenL.row"). 

Note: When you execute CURRENT-ROW within a procedure, the return value 
may not reflect changes in the current position that occurred previously 
within the procedure. If you want the cursor position to reflect the actual 
editing location, put the statement UPDATE (CURRENT_WINDOW) 
immediately before any statements containing CURRENT-ROW in your 
procedure. 

EXAMPLES 
iJ my_cur_row : = CURRENT_ROW 

~ SAMPLE PROCEDURES 
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This assignment statement stores in the variable my_cur_row the integer that 
is the screen line number on which the cursor is located. 

The following procedures cause the cursor to go up or down on the screen. 
Because CURSOR_ VERTICAL crosses window boundaries, you must use 
the built-in procedure SCROLL to keep the cursor motion within a single 
window if you are using free cursor motion. (See CURSOR_HORIZONTAL 
and CURSOR_VERTICAL.) You can bind these procedures to a key so that 
the cursor motion can be accomplished with a single keystroke. 

PROCEDURE user_go_up 
IF CURRENT_ROW = GET_INFO (CURRENT_WINDOW, "visible_top") 

THEN SCROLL (CURRENT_WINDOW, -1) ; 
ELSE CURSOR_VERTICAL (-1); 

ENDIF ; 
END PROCEDURE 

PROCEDURE user_go_down 

IF CURRENT_ROW = GET_INFO (CURRENT_WINDOW, "visible_bottom") 
THEN SCROLL (CURRENT_WINDOW , 1); 
ELSE CURSOR_VERTICAL (1); 

ENDIF ; 
END PROCEDURE 
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CURRENT_WINDOW 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Returns the window in which the cursor is visible. 

window:= CURRENT_WINDOW 

None. 

The current window is the window that you most recently positioned to with 
the built-in procedure POSITION, or the window that was most recently 
mapped to the screen with the built-in procedure MAP. The cursor position 
is in the current window at the screen coordinates current_column and 
current_row. The current buffer is not necessarily associated with the current 
window. 

TPU$_WINDNOTMAPPED WARNING No windows are mapped to buffers on 
the screen . 

i] my_cur_win : = CURRENT_WINDOW 

!:a SAMPLE PROCEDURE 

This assignment statement stores the window that holds the cursor in the 
variable my_cur_win. 

The following procedure determines the length of the current window and 
then uses that value as a parameter for the built-in procedure SCROLL. 

PROCEDURE user_next_screen 

LOCAL how_much_scroll; 
how_much_scroll : = GET_INFO (CURRENT_WINDOW, "visible_length") ; 
SCROLL (CURRENT_WINDOW, how_much_scroll); 
END PROCEDURE 
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CURSOR_HORIZONTAL 
Moves the cursor position across the screen the number of screen 
columns that you specify. 

FORMAT CURSOR_HORIZONTAL (integer) 

parameters integer 
The signed(+/-) integer value that specifies the number of screen columns to 
move the cursor position. 

DESCRIPTION A positive integer moves the cursor position to the right. A negative integer 
moves the cursor position to the left. The cursor does not move beyond the 
left or right edge of the window in which it is located. Therefore, even if the 
screen is 132 columns wide, the movement of the cursor stops at column 80, 
if the window in which the cursor is located is only 80 columns wide. Editing 
cannot be done outside the bounds of a window. 

EXAMPLES 
iJ CURSOR_HORIZONTAL (1) 
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This built-in procedure can be used to provide free cursor movement in a 
horizontal direction. Free cursor movement means that the cursor is not tied 
to text, but that it can move across all available columns in a screen line. 

If you use this built-in procedure within a procedure, screen updating occurs 
as follows: 

1 If you execute a built-in procedure that modifies the buffer or the 
current character position within the buffer before you issue the 
call to CURSOR_HORIZONTAL, the screen is updated before 
CURSOR_HORIZONTAL is executed. This action ensures that the 
horizontal movement of the cursor starts at the correct character position. 

2 The screen manager does not update the screen (except in the preceding 
case) to reflect the horizontal movement of the cursor until the procedure 
has finished executing and control is returned to the screen manager. 

CURSOR_HORIZONTAL does not work if you use any input device other 
than a video terminal supported by VAXTPU. See Appendix B for information 
on terminals that VAXTPU supports. 

This command moves the cursor position one screen column to the right. 



E3 SAMPLE PROCEDURE 
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The following procedures provide for free cursor motion to the right and to 
the left. These procedures can be bound to keys (for example, the arrow keys) 
so that the movement can be accomplished with a single keystroke. 

PROCEDURE user_tree_cursor_right 

CURSOR_HORIZONTAL (1) ; 

ENDPROCEDURE ; 

PROCEDURE user_tree_cursor_lett 

CURSOR_HORIZONTAL (-1); 

ENDPROCEDURE ; 
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CURSOR_VERTICAL 
Moves the cursor position up or down the screen by the number of 
screen lines that you specify. 

FORMAT CURSOR_VERTICAL (integer) 

parameter integer 
The signed(+/-) integer value that specifies how many screen lines to move 
the cursor position. 

DESCRIPTION A positive integer moves the cursor position down. A negative integer moves 
the cursor position up. 
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The cursor does not move beyond the top or the bottom edges of the screen. 
However, CURSOR_ VERTICAL can cross window boundaries. If there 
are multiple windows on the screen, CURSOR_ VERTICAL can move the 
cursor position to a new window. The new window in which the cursor is 
positioned becomes the current window. 

The column position of the cursor remains unchanged unless vertical 
movement would position the cursor outside the bounds of a window whose 
width is narrower than the width of the previous window. In this instance, 
the cursor moves to the left until it is positioned within the right boundary of 
the narrower window. 

CURSOR_ VERTICAL can be used to provide free cursor movement in a 
vertical direction. Free cursor movement means that the cursor is not tied to 
text, but that it can move up and down all lines on the screen which can be 
edited. 

CURSOR_ VERTICAL positions the cursor only in screen areas in which 
editing can occur. The cursor is not positioned, for example, on a 
STATUS_LINE of a window, in the PROMPT-AREA, or in an area of the 
screen that is not part of a window. 

If you use CURSOR_ VERTICAL within a procedure, screen updating occurs 
as follows: 

1 If you execute a built-in procedure that modifies the buffer or the 
current character position within the buffer before you issue the call 
to CURSOR_ VERTICAL, the screen is updated before VAXTPU executes 
CURSOR_ VERTICAL so that the vertical movement of the cursor starts at 
the correct character position. 

2 The screen manager does not update the screen (except in the preceding 
case) to reflect the vertical movement of the cursor until the procedure has 
finished executing and control is returned to the screen manager. 

CURSOR_ VERTICAL does not work if you use an input device other than 
a video terminal supported by VAXTPU. See Appendix B for information on 
terminals that VAXTPU supports. 



EXAMPLES 
iJ CURSOR_VERTICAL (5) 

E,l SAMPLE PROCEDURE 
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This command moves the cursor position five lines toward the bottom of the 
screen. 

The following procedures provide for free cursor motion up and down on the 
screen. These procedures can be bound to keys (for example, the arrow keys) 
so that the movement can be accomplished with a single keystroke. 

Unlike CURSOR_HORIZONTAL, CURSOR_ VERTICAL crosses window 
boundaries. The built-in procedure SCROLL in the sample procedures keeps 
the cursor motion within a single window. 

! Free cursor motion procedures 
PROCEDURE user_free_cursor_up 

IF GET_INFO (CURRENT_WINDOW, "CURRENT_ROW") = 
GET_INFO (CURRENT_WINDOW, "VISIBLE_TOP") 
THEN SCROLL (CURRENT_WINDOW, -1); 
ELSE CURSOR_VERTICAL (-1); 

ENDIF; 

ENDPROCEDURE; 

PROCEDURE user_free_cursor_down 

IF GET_INFO (CURRENT_WINDOW, "CURRENT_ROW") 
GET_INFO (CURRENT_WINDOW, "VISIBLE_BOTTOM") 
THEN SCROLL (CURRENT_WINDOW, 1); 
ELSE CURSOR_VERTICAL (1); 

ENDIF ; 
ENDPROCEDURE; 
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DEFINE_KEY 

FORMAT 

parameters 
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Associates executable V AXTPU code with a key or a combination 
of keys. 

string 1 
buffer 

DEFINE_KEY ( range 

string1 

program 
learn 

, keyword /[,string2/{,string3Jj]j) 

A string that specifies the VAXTPU statements that are associated with a key. 

buffer 
A buffer that contains the VAXTPU statements that are associated with a key. 

range 
A range that contains the VAXTPU statements that are associated with a key. 

program 
A program that contains the executable code that is associated with a key. 

learn 
A learn sequence that specifies the executable code that is associated with a 
key. 

keyword 
A VAXTPU keyname for a key or a combination of keys. Table 3-5 lists the 
VAXTPU keynames for the VTl00 and VT200 series of keyboards. You can 
also display the full list of VAXTPU keywords with the built-in procedure 
SHOW (KEYWORDS). 

See the DESCRIPTION section of this built-in procedure for information on 
keys that you cannot define. 

To define a key for which there is no VAXTPU keyname, use the 
built-in procedure KEY-NAME to create your own keyname for the key. 
For example, KEY-NAME ('A', SHIFT__KEY) creates a keyname for the 
combination of PFl, the default shift key for VAXTPU and the keyboard 
character 'A'. For more information, see the description of the built-in 
procedure KEY-NAME. 

string2 
An optional string that is associated with a key that you define. It is treated as 
a comment that can be retrieved with the built-in procedure LOOKUP__KEY. 
You might want to use the comment if you are creating a help procedure for 
keys that you have defined. 
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string3 
Specifies a key map or a key-map list in which the key is to be defined. If 
a key-map list is specified, the key is defined in the first key map in the 
key-map list. If neither a key map nor a key-map list is specified, the key 
is defined in the first key map in the key-map list bound to the current 
buffer. See the descriptions of the built-in procedures CREATE_KEY_MAP, 
CREATE_KEY_MAP_LIST, and SET (KEY_MAP_LIST, ... ) for more 
information on key maps and key-map lists. 

The built-in procedure DEFINE_KEY compiles the first parameter if it is a 
string, buffer, or range. 

If you use DEFINE_KEY to change the definition of a key that was previously 
defined, VAXTPU does not save the previous definition. 

You can define all keys on the VTl00 and VT200 keyboards and keypads 
with the following exceptions: 

• The COMPOSE CHARACTER key on VT200 keyboards 

• The ESCAPE key 

• The SHIFT keys 

• The keys Fl through FS 

• The PFl key -This is the default shift key for the editor. You cannot 
define PFl unless you use the built-in procedure SET (SHIFT_KEY, 
keyword) to define a different key as the shift key for the editor. 

There are some keys and key definitions that you can define but that 
DIGITAL strongly suggests you avoid defining. VAXTPU > does not signal 
an error when you use them as a keyword parameter, but the definitions 
you assign to these key combinations are not executed unless you set your 
terminal in special ways at the DCL level: 

• CTRL/C, CTRL/O, CTRL/X, and F6-To execute programs that you bind 
to these keys, you must first enter the DCL command SET TERMINAL 
/PASTHRU. 

• CTRL/T, CTRL/Y-To execute programs that you bind to these keys, you 
must first enter the DCL command SET TERMINAL/PASTHRU and/or 
the DCL command SET NOCONTROL. 

• CTRL/S, CTRL/Q-To execute programs that you bind to these keys you 
must first enter the DCL command SET TERMINAL/NOTTSYNC. 

DIGITAL does not recommend that you use these special terminal settings. 
The settings may cause unpredictable results if you do not understand all the 
implications of changing the default settings for giving the terminal driver 
control. 
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RETURN 
STATUS 

TPU$_NOTDEFINABLE WARNING Second argument is not a valid 
reference to a key. 

TPU$_RECURLEARN WARNING This key definition was used as a part 
of a learn sequence. You cannot use it 
in this context. 

TPU$_NOKEYMAP WARNING Fourth argument is not a defined key 
map. 

TPU$_NOKEYMAPLIST WARNING Fourth argument is not a defined 
key-map list . 

TPU$_KEYMAPNTFND WARNING The key map listed in the fourth 
argument is not found. 

TPU$_EMPTYKMLIST WARNING The key-map list specified in the fourth 
argument contains no key maps. 

EXAMPLES 
i] DEFINE_KEY ('POSITION (main_window)', CTRL_B_KEY) 

This statement associates the VAXTPU statement POSITION (main_window) 
with the key combination CTRL/B. Note that you must use quotes around 
the VAXTPU statement. 

~ DEFINE_KEY (main_buffer, KEY_NAME (PF4 , SHIFT_KEY), "mainbuf") 

This statement causes VAXTPU to compile the main buffer (containing 
VAXTPU statements). If there are no errors in the compilation, VAXTPU 
binds the executable code to the combination of the editor's shift key (PFl by 
default) and PF4 on the keypad. The final string in the statement, "mainbuf" 
is a comment that is associated with the key combination. 

~ DEFINE_KEY ('COPY_TEXT ("Extensible")', KEY_NAME ('z', SHIFT_KEY)) 

~ SAMPLE PROCEDURE 

4-58 

This statement causes VAXTPU to make a copy of the word "Extensible" 
at the current character location in the current buffer, when you press the 
key combination PFl (VAXTPU's default shift key) and z. Notice that you 
must alternate the quote characters that are used as delimiters for the first 
parameter. Also notice that you must quote the keyboard character that you 
use in combination with the editor's shift key. 

The following procedure prompts the user for the VAXTPU statements that 
are to be bound to the key that the user specifies. 

PROCEDURE user_define_key 

def : = READ_LINE ('Definition: '); 
key : = READ_LINE ('Press key to define . ' ,1); 
IF LENGTH (key) > 0 

THEN key : = KEY_NAME (key) 
ELSE key : = LAST_KEY; 

ENDIF; 
DEFINE_KEY (def.key) ; 

ENDPROCEDURE 



[:'j SAMPLE PROCEDURE 
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The following procedure changes the mode of text entry from insert to 
overstrike, or from overstrike to insert. 

PROCEDURE user_change_mode 

! Toggle mode between insert and overstrike 
IF GET_INFO (CURRENT_BUFFER, "mode") m OVERSTRIKE 

THEN SET (INSERT, CURRENT_BUFFER) ; 
ELSE SET (OVERSTRIKE , CURRENT_BUFFER) ; 

ENDIF ; 
!The following statement binds this procedure to the 
!key combination CTRL/A . This emulates the VAX/VMS key binding 
!that toggles between insert and overstrike for text entry 
!in command line editing . 
DEFINE_KEY ('user_change_mode' , CTRL_A_KEY) ; 

ENDPROCEDURE ; 

~ DEFINE_KEY ( 'MESSAGE ("Hello VAXTPU user")' , CTRL_A_KEY , "Greeting" , "TPU$KEY_MAP"); 

This example defines a key in a key map. The DEFINE_KEY statement 
defines CTRL/ A in the key map TPU$KEY_MAP such that VAXTPU displays 
the message "Hello VAXTPU user" when CTRL/ A is pressed. 

(ii DEFINE_KEY ( ' POSITION (MESSAGE_WINDOW) ' , F20 , , "movement_map") 

This example uses a key map ("movement_map"), but does not include a 
comment in the optional third parameter. Note the extra comma after the 
keyword F20 in the second parameter. 
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DELETE 

FORMAT 

parameters 
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Removes V AXTPU structures from your editing context. When you 
delete a structure, (for example, a range), all variables that refer to 
that structure are reset to UNSPECIFIED. If the deleted structure 
had any associated resources, these resources are returned to the 
editor. 

buffer 
marker 

DELETE ( process 
program 

buffer 

range 
window 

) 

The buffer you want to delete. Any ranges or markers that point to this 
buffer, any subprocess that is associated with this buffer, the memory for 
the buffer control structure, the pages for storing text, and the memory for 
ranges and markers associated with the buffer are deleted also. If the buffer 
is associated with a window that is mapped to the screen, the window is 
unmapped. 

marker 
The marker you want to delete. The memory for the marker control structure 
is deleted also. 

process 
The process you want to delete. The memory for the process control structure 
and the subprocess is deleted also. 

program 
The program you want to delete. The memory for the program control 
structure and the memory for the program code are deleted also. 

range 
The range that you want to delete. The memory for the range control 
structure is deleted also. The text in a range does not belong to the range. 
Rather, it belongs to the buffer in which it is located. A range is merely a way 
of manipulating sections of text within a buffer. When you delete a range, the 
text delimited by the range is not deleted. See the built-in procedure ERASE 
for a description of how to remove the text in a range. 

window 
The window you want to delete. Along with the window, the memory for the 
window control structure and the record history associated with the window 
are deleted. If you delete a window that is mapped to the screen, VAXTPU 



DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 
[] DELETE (main_buffer) 

El SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
DELETE 

unmaps the window before deleting it. The screen appears just as it does 
when you use the built-in procedure UNMAP. 

Depending upon how many variables are referencing an entity, or how many 
other entities are associated with the entity you are deleting, processing the 
built-in procedure DELETE can be time-consuming. 

Any variables that reference the deleted entity are set to UNSPECIFIED and 
all other entities that are associated with the deleted entity are also deleted. 
Use the built-in procedure DELETE with caution. 

For a buffer: 

TPU$_1NVBUFDELETE WARNING You are trying to delete a buffer that is 
set as PERMANENT. 

For a line or character: 

TPU$_N0CURRENTBUF WARNING You are not positioned in a buffer. 

This command deletes the main buffer and any associated resources that 
VAXTPU allocated for the main buffer. As a result of this command, the 
SHOW (BUFFERS) command does not list main_buffer as one of the buffers 
in your editing context. 

The following procedure writes the contents of extra_buf to a file (because 
you do not specify a file name, the associated file for the buffer is used) and 
then removes the extra window and buffer from your editing context. You 
must have previously created these structures and added them to your editing 
context in order for this procedure to execute successfully. 

PROCEDURE user_delete_extra 

WRITE_FILE (extra_buf); 
DELETE (extra_window); 
DELETE (extra_buf); 

Return the 11 lines from extra_window to the main window 
ADJUST_WINDOW (main_window, -11, 0); 

END PROCEDURE 
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FORMAT 

parameters 
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Modifies a string according to the keywords you specify. EDIT is 
similar, although not identical to the DCL lexical function F$EDIT. 
Differences between the built-in procedure and the lexical function 
are noted in the DESCRIPTION section. 

EDIT (string, keyword1 /[, ... ]/ /[,keyword2]/) 

string 
A quoted string, or an expression that evaluates to a string, that you want to 
modify. 

keyword1 
You can specify any number of the following keywords: 

• COLLAPSE-Removes all spaces and tabs. 

• COMPRESS-Replaces multiple spaces and tabs with a single space. 

• TRIM-Removes leading and trailing spaces and tabs. 

• TRIM_LEADING-Removes leading spaces and tabs. 

• TRIM_TRAILING-Removes trailing spaces and tabs. 

• UPPER-Converts all lowercase characters to uppercase. 

• LOWER-Converts all uppercase characters to lowercase. 

• INVERT-Changes the current case of the specified characters; uppercase 
characters become lowercase, and lowercase characters become uppercase. 

If you specify more than one of the TRIM keywords (TRIM, 
TRIM_LEADING, TRIM_TRAILING), all of the TRIM operations you specify 
are performed. 

If you specify more than one of the case conversion keywords (UPPER, 
LOWER, INVERT), the last keyword that you specify determines how the 
characters in the string are modified. 

keyword2 
You can specify ON or OFF as optional final parameters: 

• ON-Turns on the recognition of quotation marks or apostrophes as 
VAXTPU quote characters (this is the default). 

• OFF-Turns off the recognition of quotation marks or apostrophes as 
VAXTPU quote characters. 
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RETURN 
STATUS 

EXAMPLES 
il 

!;a SAMPLE PROCEDURE 
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The string that you specify as the first parameter is modified in place. This 
built-in procedure does not return a result. 

By default, EDIT does not modify quoted text that occurs within a string. For 
example, the following command: 

EDIT ('HE SANG "WELL"', LOWER) 

does not change the case of WELL. The string is output as follows: 

he sang "WELL" 

If the string you specify has an opening quote, but not a closing quote, the 
status TPU$_MISSINGQUOTE is returned. All text starting at the unclosed 
opening quote and continuing to the end of the string is considered to be part 
of the quoted string and is not modified. 

You can disable the recognition of quotation marks and apostrophes as 
VAXTPU quote characters (this is the default) by using the keyword OFF as 
the final parameter for the built-in procedure EDIT. The keyword OFF causes 
the quote characters to be treated as normal text. 

EDIT is similar to the DCL Lexical Function F$EDIT. However, you should 
note the following differences: 

• EDIT modifies the characters in place while F$EDIT returns a result. 

• EDIT takes keywords as parameters while F$EDIT requires that the edit 
commands be specified by a string. 

TPU$_MISSINGQUOTE ERROR Character string is missing a terminating 
quote . 

The following statements edit the string 'PRODUCT NAME' by changing it to 
lowercase, and display the edited string in the message window. 

pn : = 'PRODUCT NAME' ; 
EDIT (pn, LOWER) ; 
MESSAGE (pn) ; 

The following procedure shows a generalized way of changing any input 
string to lowercase. 

PROCEDURE user_edit_string (input_string) 

is : = input_string ; 
EDIT (is, LOWER); 
MESSAGE (is); 

END PROCEDURE 

After compiling the preceding procedure, if you enter the following, after the 
appropriate prompt from your editing interface: 

user_edit_string ("ZEPHYR") 

the word "zephyr" would be printed in the message area in lowercase. 
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END_OF 

FORMAT 

parameters 

Returns a marker that points to the last character position in a buffer 
or a range. 

marker:= END_OF ( { buffer } ) 
range 

buffer 
The buffer whose last character position you want to mark. 

range 
The range whose last character position you want to mark. 

DESCRIPTION If you use the marker returned by this built-in procedure as a parameter for 
the built-in procedure POSITION, your current character position is at this 
marker. 

EXAMPLES 
iJ the_end : = END_OF (CURRENT_BUFFER) 

This assignment statement stores the last position in the current buffer in the 
variable the_end. 

~ POSITION (END_OF (delete_range)) 

~ SAMPLE PROCEDURE 
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This statement uses two built-in procedures to move your current character 
position to the end of delete_range. If delete_range is in a visible buffer in 
which the cursor is located, the cursor position is also moved to the end of 
delete_range. 

The following procedure is similar to the edt$paste procedure in the EDT 
Keypad Emulator section file . 

After copying text, append the current line to the last 
line . An extra blank line is put in the paste buffer 
during the cut so that a CUT/PASTE of 
text that has no line terminator works properly . 

PROCEDURE user_paste 

LOCAL paste_text ; 
IF (BEGI NN ING_OF (paste_buffer) <> END_OF (paste_buffer)) 

THEN 

ENDIF ; 

COPY_TEXT (paste_buffer); 
APPEND_LINE ; 

END PROCEDURE 
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FORMAT 
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DESCRIPTION 
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Removes the contents of the range or buffer that you specify . 

ERASE 

range 

( { range } J 
buffer 

The range whose contents you want to remove. 

buffer 
The buffer whose contents you want to remove. 

This built-in procedure does not affect the current character position. When 
you erase a buffer, the contents of the buffer are removed. However, the 
buffer structure still remains a part of your editing context and your current 
character position remains in the buffer even if you remove the contents 
of the buffer. The space that was occupied by the contents of the buffer is 
returned to the system and is available for reuse. Only the end-of-buffer line 
remains. 

When you erase a range, the contents of the range are removed from the 
buffer. The range structure is still a part of your editing context. You can 
use the range structure later in your editing session to delimit an area of text 
within a buff er. 

Note: Text does not belong to a range; it belongs to a buffer. Ranges are 
merely a way of manipulating portions of text within a buffer. For 
more information, see the description of ranges and markers in Section 2. 

EXAMPLES 
[I ERASE (main_buffer) 

This command causes the contents of main_buffer to be removed. You 
are left with a buffer named main_buffer, which you can associate with a 
window. 
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4-66 

The following procedure gets rid of embedded carriage-return/line feed pairs. 

PROCEDURE user_remove_crlfs 
ON_ERROR 
RETURN 
ENDON_ERROR 
crlf : = ASCII(13) + ASCII(10); 

LOOP 
cr_range : = SEARCH (crlf, FORWARD, EXACT) ; 
POSITION (cr_range); 
ERASE (cr_range) ; 
ENDLOOP 

END PROCEDURE 



VAXTPU Built-In Procedures 
ERASE_CHARACTER 

ERASE_CHARACTER 

FORMAT 

Deletes the number of characters you specify and optionally returns 
a string that represents the characters you deleted. 

[string :=] ERASE_CHARACTER (integer) 

parameter integer 
The signed (+/-) integer value that indicates how many characters you want 
to erase. If the integer is greater than 0, VAXTPU removes characters starting 
with the current character and moves toward the end of the line. If the 
integer is less than 0, VAXTPU removes characters starting with the character 
preceding the current character (the current character is not erased) and 
moves toward the beginning of the line. 

DESCRIPTION The erased characters are optionally returned in a string in the order in which 
they appeared on the line. 

Character erasure does not cross line boundaries. 

EXAMPLES 
[I take_out_chars : = ERASE_CHARACTER (10) 

This assignment statement removes the current character and the 9 characters 
following it and stores them in the variable take_out_chars. 

E,l prev_chars := ERASE_CHARACTER (-6) 

~ SAMPLE PROCEDURE 

This assignment statement removes the five characters preceding the current 
character and stores them in the variable prev_chars. 

The following procedure is similar to the procedure the EDT Keypad Emulator 
section file uses to delete characters. 

PROCEDURE user_delete_like_edtem 

uv_deleted_char : = ERASE_CHARACTER(1); 
IF uv_deleted_char = "" 

THEN 
MOVE_HORIZONTAL(1); 

ENDIF ; 

IF MARK (NONE) <> END_OF (CURRENT_BUFFER) 
THEN 

uv_deleted_char : = ASCII (10) ; 
APPEND_LINE ; 

ELSE 
MOVE_HORIZONTAL (-1); 

ENDIF ; 

END PROCEDURE 
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ERASE_LINE 

FORMAT 

parameters 

DESCRIPTION 

EXAMPLES 
[l ERASE_LINE 

Removes the current line from the current buffer. ERASE_LINE 
optionally returns the line you remove in a string data type. 

[string :=] ERASE_LINE 

None. 

The line that you erase can be stored in a string. If the line that you remove 
is visible on the screen, it is removed from the screen as well as from the 
buffer. 

This assignment statement removes the current line in the current buffer. 

El take_out_line : = ERASE_LINE 

eJ SAMPLE PROCEDURE 
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This command removes the current line in the current buffer and stores the 
string of characters representing that line in the variable name take_out_/ine. 

The following procedure is similar to the procedure that the EDT Keypad 
Emulator section file uses to delete lines. 

PROCEDURE user_delete_line ! delete line 

IF CURRENT_OFFSET = 0 
THEN 

uv_deleted_line : = ERASE_LINE + ASCII (10); 
ELSE 

ENDIF; 

uv_deleted_line : = ERASE_CHARACTER 

MOVE_VERTICAL (1); 

(LENGTH (CURRENT_LINE)) 
+ ASCII (10); 

IF MARK (NONE) <> END_OF (CURRENT_BUFFER) 
THEN 

APPEND_LINE 
ELSE 

MOVE_HORIZONTAL (-1) 
ENDIF; 

END PROCEDURE 



EXECUTE 

FORMAT 

parameters 

VAXTPU Built-In Procedures 
EXECUTE 

Does one of the following: 

• Executes programs that you have previously compiled. 

• Compiles and then executes any executable statements in a 
buffer, a range, or a string. 

• Replays or executes a learn sequence. 

program 
buffer 

EXECUTE ( range 
string 
learn 

program 

) 

The program that you want to execute. 

buffer 
The buffer that you want to execute. 

range 
The range that you want to execute. 

string 
The string that you want to execute. 

learn 
The learn sequence that you want to replay. 

DESCRIPTION EXECUTE performs different actions depending upon the data type of the 
parameter. 

If the parameter is a string, or the contents of a buffer or range, it must 
contain only valid VAXTPU statements. Otherwise, you get an error 
message and no action is taken. See the description of the built-in procedure 
COMPILE for restrictions and other information on compiling strings, or the 
contents of a buffer or range. When you pass a string to EXECUTE, the string 
cannot be longer than 132 characters. 

Procedures are usually executed by entering the name of a compiled 
procedure after the appropriate prompt from your editing interface, or by 
calling the procedure from within another procedure. However, it is possible 
to execute procedures with the built-in procedure EXECUTE if the procedure 
returns a data type that is a valid parameter. 
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RETURN 
STATUS 

EXAMPLES 

In the following example, the procedure test returns a program data type. 
If you execute a buffer or range that contains the following code, VAXTPU 
compiles and executes the procedure test, a program data type is returned, the 
program is then used as the parameter for the built-in procedure EXECUTE, 
and the string "abc" is written to the message area: 

PROCEDURE test 

After compiling the string 'MESSAGE ("abc")', 
! VAXTPU returns a program that is compiled form 
! of the string . 
RETURN COMPILE ('MESSAGE ("abc")') ; 
END PROCEDURE 

! The built-in procedure EXECUTE executes the 
! program returned by the procedure test . 
EXECUTE (TEST) 

For a learn sequence : 

TPU$_ NODEFINITION 

TPU$_REPLA YW ARNING 

TPU$_REPLA YFAIL 

TPU$_CONTROLC 

For a string : 

TPU$_EXECUTEFAIL 

WARNING 

WARNING 

There is no definition for this key . 

Inconsistency during the execution of a 
learn sequence ... proceeding . 

WARNING Inconsistency during the execution of a 
learn sequence ... execution stopped . 

ERROR The execution of the command 
terminated because you pressed 
CTRL/C. 

WARNING Execution of the indicated item has 
halted because it contains error. 

[I EXECUTE (user_program) 

1:3 EXECUTE (main_buffer) 

~ SAMPLE PROCEDURE 
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This command executes the executable statements in the program named 
user_program. 

This command first compiles the contents of main_buffer and then executes 
any executable statements. If you have any text in the main buffer other 
than VAXTPU statements, you get an error message. If there are procedure 
definitions in main_buffer, they are compiled, but they are not executed 
until you run the procedure (either by entering the procedure name after 
the appropriate prompt from your interface or by calling the procedure from 
within another procedure). 

The following procedure prompts the user for a VAXTPU command to execute 
and then executes the command. 

PROCEDURE user_do 

command_string := READ_LI NE ("Enter VAXTPU command to execute : ") ; 
EXECUTE (Command_string) ; 

END PROCEDURE 



~ SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
EXECUTE 

The following procedure executes a command with informational messages 
turned on, and then turns the informational messages off after the command 
is executed. You must provide the actual parameter (VAXTPU statement) for 
the formal parameter tpu_command. 

PROCEDURE user_tpu (tpu_command) 

SET (INFORMATIONAL, ON) ; 
EXECUTE (tpu_command) ; 
SET (INFORMATIONAL, OFF) ; 

END PROCEDURE 
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EXIT 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLE 
EXIT 
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Terminates the editing session and writes out any modified buffers 
that have associated files. V AXTPU queries you for file names for 
any buffers that you have modified that do not already have an 
associated file. 

Buffers that have the NO_WRITE attribute are not written out. See 
SET (NO_ WRITE, buffer). 

EXIT 

None. 

If you do not modify a buffer, VAXTPU does not write out the next version of 
the file associated with the buffer when you use the built-in procedure EXIT 
to exit from V AXTPU. 

If you modify a buffer that does not have an associated file name, 
(because you did not specify a file name for the second parameter of 
CREATE_BUFFER), VAXTPU asks you to specify a file name if you want 
to write the buffer. If you press the RETURN key rather than entering a 
file name, the modified buffer is discarded. VAXTPU queries you about all 
modified buffers that do not have an associated file name. The order of the 
query is the order in which the buffers were created. 

If an error occurs while you are trying to exit, the exit is halted and control 
returns to the editor. 

TPU$_ EXITFAIL WARNING The EXIT did not complete successfully 
due to problems writing modified 
buffers . 

This command ends the editing session and writes out any modified buffers 
that have an associated file name. If you have modified a buffer that does 
not have an associated file name, VAXTPU queries you with the following 
prompt: 

Enter a file name to write buffer BUFFER_NAME; else press RETURN : 

The term BUFFER_NAME is replaced with the name of your buffer. Enter a 
file name, such as text_file.lis if you want the contents of the buffer written 
to a file . Press the RETURN key if you do not want to write the contents of 
the buffer to a file . 
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EXPAND_NAME 

FORMAT 

parameters 

Returns a string that contains the name or names of any V AXTPU 
variables, keywords, or procedures (built-in or user-written) that 
begin with the string that you specify. V AXTPU searches its internal 
symbol tables to find a match, using your input string as the initial 
substring for the match. 

string2 := EXPAND_NAME (string 1, keyword) 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the initial substring of a VAXTPU 
name. 

keyword 
The type of VAXTPU name you want to match. The valid keywords are the 
following: 

• ALL-Matches all names. 

• PROCEDURES-Matches only procedure names. 

• KEYWORDS-Matches only keyword names. 

• VARIABLES-Matches only variable names. 

DESCRIPTION If there are no matches for the substring you specify, a null string is returned 
and a warning (TPU$_NONAMES) is signaled. If only one VAXTPU name 
matches the substring you specify, the word is returned with no trailing space. 
If more than one VAXTPU name matches your substring, all of the matching 
names are returned. The matching words are returned as a concatenated 
string with each word separated by a single space. Multiple names signal a 
warning (TPU$_MULTIPLENAMES). 

RETURN 
STATUS 

You can use EXPAND_NAME to write procedures that perform command 
completion or interpret abbreviated names. 

TPU$_ NONAMES WARNING No names were found matching the one 
requested. 

TPU$_MUL TIPLENAMES WARNING More than one name matching the one 
requested was found. 
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EXAMPLES 
[I full_name := EXPAND_NAME ('CREATE', ALL) 

~ SAMPLE PROCEDURE 
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If you are using the EDT Keypad Emulator, this assignment statement returns 
the following V AXTPU names in the string fulLname: 

CREATE_BUFFER CREATE_PROCESS CREATE_RANGE CREATE_WINDOW 

The following procedure uses the string that you enter as the actual 
parameter, and puts the expanded form of a valid VAXTPU procedure name 
that matches the string in the message area. If the initial string matches 
multiple procedure names, or if it is not a valid VAXTPU procedure name, an 
explanatory message is written to the message area. 

PROCEDURE user_quick_parse (abbreviated_name) 

ON_ERROR 
IF ERROR= TPU$_NONAMES 

THEN 
MESSAGE ("No such procedure . "); 

ELSE 

ENDIF; 

IF ERROR= TPU$_MULTIPLENAMES 
THEN 

MESSAGE ("Ambiguous abbreviation."); 
ENDIF; 

RETURN; 
ENDON_ERROR; 
expanded_name := EXPAND_NAME (abbreviated_name, PROCEDURES); 
MESSAGE ("The procedure is"+ expanded_name + " . ") ; 

END PROCEDURE 



FAQ 

FORMAT 

parameters 

VAXTPU Built-In Procedures 
FAQ 

Invokes the Formatted ASCII Output (FAQ) system service to 
convert a control string to a formatted ASCII output string. By 
specifying arguments for FAQ directives in the control string, 
you can control the processing performed by the $FAQ system 
service. The built-in procedure FAQ returns a string that contains 
the formatted ASCII output. 

For complete information on the $FAQ system service, see the 
VAX/VMS System Services Reference Manual. 

string2 := FAQ (string 1 /[,FAD parameters]/) 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that consists of the fixed text of the 
output string and FAO directives. 

Some FAO directives that you might want to include as part of the string are 
the following: 

• !AS-Inserts a string as is. 

• !OL-Converts a longword to octal notation. 

• !XL-Converts a longword to hexadecimal notation. 

• !ZL-Converts a longword to decimal notation. 

• !UL-Converts a longword to decimal notation without adjusting for 
negative numbers. 

• !SL-Converts a longword to decimal notation with negative numbers 
converted properly. 

• !/-Inserts a new line (carriage return/line feed). 

• !_-Inserts a tab. 

• !}-Inserts a form feed. 

• !!-Inserts an exclamation mark. 

• !%S-Inserts an s if the most recently converted number is not 1. 

• !% T-Inserts the current time if you enter O as the parameter (you cannot 
pass a specific time because VAXTPU does not use quadwords). 

• !%D-Inserts the current date and time if you enter O as the parameter 
(you cannot pass a specific date because VAXTPU does not use 
quadwords). 

FAD parameters 
The FAO parameters are listed in the description of $FAQ in the VAX/VMS 
System Services Reference Manual. In general, they correspond to the FAO 
directives in stringl. 
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DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

FAO returns a formatted string, constructed according to the rules of the 
$FAO system service. The control string directs the formatting process, and 
the optional arguments are values to be substituted into the control string. 

All strings are given via the !AS directive. 

TPU$_1NVFAOPARAM WARNING Argument was not a string or integer. 

[I date_and_time := FAO (" !Y,D 11 ,0) 

~ SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 
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This assignment statement stores the current date and time in the variable 
name date_and_time. 

The following procedure uses the FAO directive !SL in a control string to 
convert the number equated to the variable count to a string. The converted 
string is stored in the variable report and then is written to the message area. 

PROCEDURE user_fao_conversion 

count := 57; 
report := FAO ("number of forms= !SL", count); 
MESSAGE (report); 

END PROCEDURE 

The following procedure formats the message that is being written to the 
message area. The message tells the user the line and column at which an 
error occurred. 

PROCEDURE user_error_message (strng, line, col) 

error_count := error_count + 1; 
MESSAGE (FAO (' !AS at line !UL column !UL', strng, line, col)); 

END PROCEDURE 
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FILE_PARSE 

FORMAT 

parameters 

Performs the equivalent of the DCL F$PARSE lexical function. That 
is, it calls the RMS service $PARSE to parse a file specification and 
to return either an expanded file specification or the file specification 
field that you request. 

FILE_PARSE returns a string that contains the expanded file 
specification or the field you specify . If you do not provide a 
complete file specification, FILE_PARSE supplies defaults in the 
return string, as described in the DESCRIPTION section. 

If an error occurs during the parse, FILE_PARSE returns a null string. 

string4 := 
FILE_PARSE (string 1 /[,string2 /[,string3 /[,keyword]/]/]/) 

string1 
The file specification to be parsed. 

string2 
A default file specification. Any field of the file specification that you provide 
with this parameter is substituted in the output string if that field is missing 
in the file specification. 

string3 
A related file specification. Some of the fields in the related file specification 
are substituted in the output string if a field is missing from both the file 
specification and the default specification parameters. 

keyword 
A field in a VAX/VMS file specification. Following is a list of the valid 
keywords: 

• NODE 

• DEVICE 

• DIRECTORY 

• NAME 

• TYPE 

• VERSION 
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DESCRIPTION The built-in procedure FILE_PARSE allows you to parse file specifications 
using the RMS service $PARSE. For more information on the $PARSE 
routine, see the VAX Record Management Services Reference Manual. 

RETURN 
STATUS 

EXAMPLES 

Specify the first three parameters as strings. The fourth parameter is a 
keyword. Logical names and device names must terminate with a colon. If 
you omit optional parameters to the left of a parameter, you must include 
null strings as place holders for the missing parameters. 

If you omit the file name, file type, or version number, FILE_p ARSE supplies 
defaults, first from string2 and then from string3. If you do not provide 
names with these parameters, FILE_PARSE returns a null specification for 
these fields . 

Wildcards can be used. 

TPU$_PARSEF AIL WARNING An error was detected by RMS while 
parsing file-specification. 

iJ spec : = FILE_PARSE ('program . pas' , ' [abbott] ') 

~ SAMPLE PROCEDURE 
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This assignment statement calls RMS to parse and return a full file 
specification for the file program.pas. The second parameter provides the 
name of the directory in which the file can be found. 

The following procedure starts journaling. It is called from the 
tpu$init_procedure after a file is read into the current buffer. FILE_p ARSE is 
used to return the full file spec for the journal file. 

PROCEDURE user_start_journal 

! Default journal name 
LOCAL default_journal_name, 
! Auxil iary journal name derived from file name 

aux_journal_name; 
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FILE_PARSE 

IF (GET_INFO (COMMAND_LINE, "journal") = 1) AND 
(GET_INFO (COMMAND_LINE, "read_only") <> 1) 
THEN 

aux_journal_name : = GET_INFO (CURRENT_BUFFER, "file_name") ; 
IF aux_journal_name = "" 

THEN 
aux_journal_name : = GET_INFO (CURRENT_BUFFER, "output_file"); 

ENDIF; 

ENDIF; 

IF aux_journal_name = 0 
THEN 

aux_journal_name : = 
ENDIF; 
IF aux_j ournal_name = '"' 

THEN 
default_journal_name ·= "user .TJL"; 

ELSE 
default_journal_name ·= " .TJL" ; 

ENDIF; 
journal_file : = GET_INFO (COMMAND_LINE, "journal_file"); 
journal_file := FILE_PARSE (journal_file, default_journal_name, 

aux_journal_name); 
JOURNAL_OPEN (journal_file) ; 

END PROCEDURE 

4-79 



VAXTPU Built-In Procedures 
FILE_SEARCH 

FILE_SEARCH 

FORMAT 

parameter 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Calls the RMS service $SEARCH to search a directory file and return 
the full file specification for the file that you specify. 

FILE_SEARCH returns a string containing the resulting file 
specification. If the file is not found in the directory, FILE_SEARCH 
returns a null string and signals an error. 

string2 := FILE_SEARCH (string 1) 

string1 
The file specification you want to find. If you omit the device or directory 
names, FILE_SEARCH supplies defaults from your current default device and 
directory. FILE_SEARCH does not supply defaults for a file name or type. 

The built-in procedure FILE_SEARCH allows you to search for files in a 
directory using the $SEARCH routine. You have to use this built-in procedure 
multiple times with the same parameter to get all of the occurrences of a file 
name in a directory. See the VAX Record Management Services Reference 
Manual for more information on $SEARCH. 

TPU$_ SEARCHFAIL 

TPU$_ PARSEFAIL 

WARNING File specified by 'string' argument was 
not found . 

WARNING An error was detected by RMS while 
parsing file-specification . 

[I :fil : = FILE_SEARCH ( I SYS$SYSTEM : *. EXE I) 
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Each time this assignment statement is executed, it returns a string containing 
the resulting file specification of an EXE file in SYS$SYSTEM. Because no 
version number is specified, only the latest version is returned. When you get 
a null string, it means there are no more EXE files in the directory. 



!:J SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
FILE_SEARCH 

This procedure puts each RNO file that is in the current directory into its own 
buffer. You can use the SHOW (BUFFERS) statement to display the buffers 
created with this procedure. 

PROCEDURE user_collect_rnos 

LOCAL file_spec; 

file_spec : = FILE_SEARCH (' ') ; 
LOOP 

file_spec : = FILE_SEARCH ('• .RNO'); 
EXITIF file_spec = "" ; 
CREATE_BUFFER (FILE_PARSE (file_spec, " " " " NAME) , 

f ile_spec) ; 
ENDLOOP 
END PROCEDURE 

The assignment statement following the LOCAL statement sets the variable 
fi/e_spec to a null string. It is important to clear the variable of any values 
that might be stored there from a previous FILE_SEARCH operation. 
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FILL 

FORMAT 

parameters 

Reformats the text in the specified buffer or range so that the lines 
of text are approximately the same length. 

FILL r{ buffer } , string ff,integer1 ff,integer2]f]f) 
range 

buffer 
The buffer whose text you want to fill. 

range 
The range whose text you want to fill. 

string 
The characters that you want to use as word separators when filling the text 
in a buffer. 

integer1 
The value for the left margin. The left margin value must be at least 1, and 
less than or equal to the right margin value. 

integer2 
The value for the right margin. The right margin value cannot exceed the 
maximum record size for the buffer. 

DESCRIPTION When filling text, VAXTPU breaks lines at the last word separator before 
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the right margin. Some characters commonly used as word separators are 
the space character, horizontal tab, line feed character, vertical tab, form 
feed, and carriage return. When editing programs, you might want to specify 
parentheses, angle brackets, quotation marks, and so on as word separators. 

If you want to specify a control character as a word separator, there are two 
ways to enter control characters in VAXTPU: 

1 You can use the built-in procedure ASCII with the decimal value of the 
control character that you want to enter. For example, COPY_TEXT 
(ASCII (27)) causes the escape character to be entered in the current 
buffer. 

2 You can use the special functions provided by EVE or EDT Keypad 
Emulator to enter control characters. (See Section 3.2.1 for information on 
entering control characters with the interface you are using.) 

VAXTPU takes out spaces and tab characters from the beginning and end 
of lines of text. Line terminators, such as carriage returns, are replaced with 
spaces and new line terminators are added in place of spaces when necessary. 
Trailing spaces on a filled line are deleted. 



RETURN 
STATUS 

EXAMPLES 

VAXTPU Built-In Procedures 
FILL 

If you do not specify values for the optional margin settings, VAXTPU uses 
the margin values for the buffer when filling the text in the buffer. (The 
default value for the left margin is 1, and the default value for the right 
margin is 80. You can change the margin setting for the buffer with the 
built-in procedure SET (MARGINS, ... ). Both margin settings must be 
greater than 0.) 

TPU$_BADMARGINS 

TPU$_NEEDTERMS 

WARNING Left margin must be greater than right 
and both must be greater than zero. 

ERROR You must specify characters at which 
breaks in text are desired. 

D FILL (CURRENT_BUFFER, ' ') 

When entering this statement, press the space bar between the quote 
characters to cause the space character to be used as a word separator. 
This statement reformats the text in the current buffer so that the lines 
are approximately the same length, the space character is used as a word 
separator. 

~ FILL (my_buffer, ASCII(13) + ASCII(10), 6, 66) 

This statement fills the buffer my_buffer using the carriage return and line 
feed characters as word separators, and spacing the text between a left margin 
of 5 and a right margin of 65. 
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GET_INFO 

FORMAT 

parameters 

Provides information about the current status of your editing 
context. See Table 4-1 and Table 4-2 for a list of the information 
that GET _INFO returns. See also the description of the built-in 
procedure SHOW. 

return_value := 
GET_INFO r{ parameter1,parameter2 }) 

parameter 1,parameter2,parameter3 

parameter1 
Either a variable representing a VAXTPU data type or a keyword. GET-1NFO 
provides information about the item specified as parameter!. Table 4-1 lists 
the return values when a variable is used for parameter!. Table 4-2 lists the 
return values when a keyword is used for parameterl. 

parameter2 
A quoted string, a variable name, or an expression that evaluates to one of 
the string constants in Table 4-1 or Table 4-2. The string used as parameter2 
indicates the kind of information requested about the item in parameter!. 
You can enter the string in uppercase or lowercase characters. 

parameter3 
A quoted string, a variable name, or an expression that evaluates to the 
name of either a key map or a key-map list. Parameter3 is valid only when 
parameterl is the keyword DEFINED_KEY or the keyword KEY_MAP. 

DESCRIPTION Depending upon the kind of information requested, GET-1NFO returns any 
one of the following: 

• A string 

• An integer (A true or false value is returned as 1 or 0, respectively) 

• A buffer 

• A window 

• A range 

• A marker 

• A process 

• A keyword 
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Table 4-1 GET-INFO - Using a Variable as Parameter1 

Parameter1 

Any V AXTPU variable 

A buffer variable 

Parameter2 Return Value Description of Return Value 

"type" Keyword Data type of item 

• character" String Character at the current character 
position 

"file_name . String Name of a file given as the second 
parameter to CREATE_BUFFER; 
null if none was specified 

"first_marker· Marker or Integer 0 First marker in VAXTPU 's internal 
list of markers, 0 if none 

"first_range" Range or Integer 0 First range in V AXT PU· s internal 
list of ranges, 0 if none 

"line· String Line of text at current character 
position 

"map_count" Integer Number of windows associated 
with the buffer 

"modified" Integer ( 1 or 0) 1 Value that indicates whether the 
buffer has been modified 

"name· String Name given buffer when it was 
created 

"next_marker· Marker or Integer 0 Next marker in VAXTPU's internal 
list of markers, 0 if no more 

"next_range· Range or Integer 0 Next range in V AXT PU· s internal 
list of ranges, 0 if no more 

"offset· Integer Offset of current character 
position from the beginning of 
the line 

"offset_column· Integer Screen column that the current 
character position would occupy if 
it were on the screen, unshifted 

H record_count" Integer Number of records (lines) in the 
buffer 

"record_size· Integer Maximum length for records (lines) 
in the buffer 

The following items are established or changed with the built-in 
procedure SET. 

• direction· Keyword FORWARD or REVERSE 

"eob_text· String String representing the end-of-
buffer text 

"key_map_list· String Key-map list that is bound to the 
buffer 

"left_margin" Integer Current left margin setting 

1 An integer value of 1 indicates True and an integer value of O indicates False. 
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Table 4-1 (Cont.) GET_INFO - Using a Variable as Parameter1 

Parameter1 

A marker variable 

A process variable 

A range variable 

Parameter2 

"max_lines· 

"mode" 

"no_write· 

·outpuLfile" 

"permanent· 

"right_margin" 

"system· 

"tab_stops· 

"buffer· 

"offset· 

"offset_column" 

"video· 

"pid" 

"buffer· 

"video· 

Return Value 

Integer 

Keyword 

Integer 11 or 0) 1 

String or Integer 0 

Integer ( 1 or 0) 1 

Integer 

Integer ( 1 or 0) 1 

String or Integer 

Buffer 

Integer 

Integer 

Keyword 

Integer 

Buffer 

Keyword 

Description of Return Value 

Maximum number of records 
(lines) in the buffer 

INSERT or OVERSTRIKE 

Value that indicates whether the 
buffer (if modified) should be 
output to a file upon exit 

The name of the file used with 
the built-in procedure SET 
(OUTPULFILE, ... ) 

Value that indicates whether the 
buffer is permanent or if it can be 
deleted 

Current right margin setting 

Value that indicates whether the 
buffer is a system buffer 

String that represents the values 
(each separated by a single 
space) of tab stops for SET 
(T AB_STOPS, buffer, string) ; 
integer that is the interval 
between tab stops for SET 
(T AB_STOPS, buffer, integer) 

Buffer in which the marker is 
located 

Offset of the marker from the 
beginning of the line 

Screen column that the marker 
would occupy if it were on the 
screen (does not account for 
shifting of text within a window) 

Video attribute of the marker 

Process identification number 

The buffer in which the range is 
located 

Video attribute of the range 

1 An integer value of 1 indicates True and an integer value of 0 indicates False . 
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Table 4-1 (Cont.) GET_INFO - Using a Variable as Parameter1 

Parameter1 

A string variable3 

A window variable 

Parameter2 Return Value Description of Return Value 

The following items are established or changed with the built-in 
procedure SET. 

• selLinsert" 

"shift _key· 

• undefined_key· 

"beyond_eol" 

"buffer· 

Integer ( 1 or 0) 1 Value that indicates whether 
printable characters are to be 
inserted into the buffer if they are 
not defined 

Keyword Keyword for the key currently 
used as the shift key 

Program or Integer 0 Program called when an undefined 
character is entered; 0 if the 
program issues the default 
message 

Integer ( 1 or 0) 1 

Buffer or Integer 0 

Value that indicates whether the 
cursor is beyond the end of the 
current line 

The buffer that is associated with 
the window, 0 if none 

"current_column· Integer Column in which the cursor was 
most recently located 

· current_row· Integer Row in which the cursor was 
most recently located 

· next· Window or Integer 0 Next window in VAXTPU's 
internal list _gt windows, 0 if last2 

·original _ bottom· Integer Screen line number of the bottom 
of the window when it was 
created (does not include status 
line) 

• original _length· 

· original _ top· 

"previous· 

"shift_ amount· 

"visible" 

Integer Number of lines in the window 
(includes status line) 

Integer Screen line number of the top of 
the window when it was created 

Window or Integer 0 Previous window in VAXTPU's 
internal list of windows, 0 if first2 

Integer Number of columns the window is 
shifted to the left 

Integer ( 1 or 0) 1 Value that indicates whether 
window is mapped to the screen 
and is not occluded 

1 An integer value of 1 indicates True and an integer value of 0 indicates False. 
2 VAXTPU orders windows according to their "original top" line number. If multiple windows have the same 
top line number, the most recently created window comes first in VAXTPU 's list of windows. 
3 The string must identify the name of either a key map or a key-map list. 
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Table 4-1 (Cont.) GET_INFO - Using a Variable as Parameter1 

Parameter1 Parameter2 Return Value 

"visible_bottom" Integer 

"visible_length" Integer 

"visible_top" Integer 

Description of Return Value 

Screen line number of the visible 
bottom of the window (does not 
include status line) 

Visible length of the window 
(includes status line) 

Screen line number of the visible 
top of the window 

The following items are established or changed with the built-in 
procedure SET. 

"blink_status· Integer ( 1 or 0) 1 

"blink_video· Integer ( 1 or 0) 1 

"'bold_status" Integer ( 1 or 0) 1 

"bold_video· Integer ( 1 or 0) 1 

"no_video· Integer ( 1 or 0) 1 

"no_video_status· Integer ( 1 or 0) 1 

"pad" 

"reverse_video" 

"reverse_status • 

"scroll_amount" 

"scroll _ bottom· 

"scroll _top· 

Integer ( 1 or 0) 1 

Integer ( 1 or 0) 1 

Integer ( 1 or 0) 1 

Integer 

Integer 

Integer 

Value that indicates whether 
BLINK is one of the video 
attributes of the window's status 
line 

Value that indicates whether 
BLINK is one of the video 
attributes of the window 

Value that indicates whether 
BOLD is one of the video 
attributes of the window's status 
line 

Value that indicates whether 
BOLD is one of the video 
attributes of the window 

Value that indicates whether the 
video attribute of the window is 
NONE 

Value that indicates whether the 
video attribute of the window's 
status line is NONE 

Value that indicates whether the 
window is blank padded at the 
right 

Value that indicates whether 
REVERSE is one of the video 
attributes of the w indow 

Value that indicates whether 
REVERSE is one of the video 
attributes of the window's status 
line 

Number of lines to scroll 

Bottom of the scrolling area -
this is an offset from the bottom 
screen line 

Top of the scrolling area - this is 
an offset from the top screen line 

1 An integer value of 1 indicates True and an integer value of O indicates False. 
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1 An integer value of 1 
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GET_INFO - Using a Variable as Parameter1 

Parameter2 Return Value Description of Return Value 

"status_line· String or Integer 0 Text of status line, 0 if none 

"status_ video· Keyword or Integer If there is no video attribute 
or only one video attribute 
for the window's status 
line, the appropriate video 
keyword (NONE, BLINK, BOLD, 
REVERSE, UNDERLINE or 
SPECIAL_GRAPHICS) is returned ; 
if there are multiple video 
attributes for the window's status 
line, the integer 1 is returned. 
(If there is no status line for 
the window, the integer O is 
returned.) 

"text· Keyword Value that indicates which 
keyword was used with SET 
(TEXT, window, keyword) 

"underline_status· Integer ( 1 or 0) 1 Value that indicates whether 
UNDERLINE is one of the video 
attributes of the window's status 
line 

"underline_video· Integer ( 1 or 0) 1 Value that indicates whether 
UNDERLINE is one of the video 
attributes of the window 

"video· Keyword or Integer If there is no video or only one 
video attribute for the window, 
the appropriate video keyword 
(NONE, BLINK, BOLD, REVERSE, 
or UNDERLINE) is returned; if 
there are multiple video attributes 
for the window, the integer 1 is 
returned 

"width" Integer Width of the window 

indicates True and an integer value of O indicates False. 
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Table 4-2 GET_INFO - Using a Keyword as Parameter1 

Parameter1 

BUFFER[S] 

Parameter2 

·current" 

"first" 

"last· 

"next"2 

"previous"2 

COMMAND_ LINE "command" 

"command_file" 

"create" 

"display· 

"file_name" 

"journal" 

"journal_file" 

· output" 

·output_file" 

"read_only" 

"recover" 

Return Value 

Buffer or Integer 0 

Buffer or Integer 0 

Buffer or Integer 0 

Buffer or Integer 0 

Buffer or Integer 0 

Integer ( 1 or 0)3 

String 

Integer ( 1 or 0)3 

Integer ( 1 or 0)3 

String 

Integer ( 1 or 0)3 

String 

Integer ( 1 or 0)3 

String 

Integer ( 1 or 0)3 

Integer ( 1 or 0)3 

Description of Return Value 

Current buffer, 0 if none 

First buffer in VAXTPU 's internal list 
of buffers, 0 if none 1 

Last buffer in VAXTPU's internal list 
of buffers, 0 if none 1 

Next buffer in VAXTPU's internal list 
of buffers, 0 if last 1 

Preceding buffer in V AXTPU' s internal 
list of buffers, 0 if first 1 

Value that indicates whether 
/COMMAND was specified when 
invoking V AXTPU 

File specification for /COMMAND= 

Value that indicates whether /CREA TE 
is active (either by default or because 
/CREA TE was specified when invoking 
VAXTPU) 

Value that indicates whether 
/DISPLAY is active (either by default 
or because /DISPLAY was specified 
when invoking V AXTPU) 

File specification used as a parameter 
when invoking V AXTPU 

Value that indicates whether 
/JOURNAL is active (either by default 
or because / JOURNAL was specified 
when invoking V AXTPU) 

File specification for /JOURNAL= 

Value that indicates whether 
/OUTPUT is active (either by default 
or because /OUTPUT was specified 
when invoking V AXTPU) 

File specification for /OUTPUT= 

Value that indicates whether 
/READ_ONL Y was specified when 
invoking V AXTPU 

Value that indicates whether 
/RECOVER was specified when 
invoking V AXTPU 

1 VAXTPU orders buffers and processes according to the order in which they are created; the first ones 
created are the first in the list. 
2Use string constants "current", or "first" , before using "next" . Use · current" or "last" before using 
"previous· . 
3 An integer value of 1 indicates True and an integer value of O indicates False . 
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Table 4-2 (Cont.) GET_INFO - Using a Keyword as Parameter1 

Parameter1 Parameter2 Return Value Description of Return Value 

·section . Integer ( 1 or 0)3 Value that indicates whether 
/SECTION is active (either by default 
or because /SECTION was specified 
when invoking V AXTPU) 

• section _ file" String File specification for /SECTION= 

DEBUG "local" Variable First local variable in the previous 
procedure, 0 if there are no more 
local variables . When the return value 
is 0 , TPU$_FAILURE is returned . 
When you set the debugging context 
to local, and use the GET_INFO 
parameter DEBUG, the parameters 
"next" and "previous· refer to local 
variables. 

"next" Parameter or variable Next parameter (or O if there are no 
more parameters) when the context is 
set to parameter; next local variable 
(or O if there are no more local 
variables) when the context is set to 
local. When the return value is 0, 
TPU$_FAILURE is returned. 

"parameter· Parameter First parameter of the previous 
procedure, 0 if there are no more 
parameters. When the return value 
is 0, TPU$_FAILURE is returned. 
When you set the debugging context 
to parameter and use the GET_INFO 
parameter DEBUG, the parameters 
"next· and "previous· refer to 
parameters . 

"previous· Parameter or variable Previous parameter (or O if there 
are no more parameters) when the 
context is set to parameter; previous 
local variable (or O if there are no 
more local variables) when the context 
is set to local . When the return value 
is 0, TPU$_FAILURE is returned. 

DEFINED_KEY4 "first" Keyword Keyword of the first key in the 
specified key map or key-map list 

"last" Keyword Keyword of the last key in the 
specified key map or key-map list 

3 An integer value of 1 indicates True and an integer value of O indicates False. 
4 When Parameter1 is DEFINED_KEY the built-in procedure takes a string as a third parameter. The string 
specifies the name of either the key map or key-map list to be searched . 
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Table 4-2 (Cont.) GET_INFO - Using a Keyword as Parameter1 

Parameter1 

KEY_MAP6 

KEY _MAP _LIST 

PROCESS 

SCREEN 

Parameter2 

"next"5 

"previous"5 

"first" 

"last" 

· next"5 

"previous"5 

"current" 

"first" 

" last" 

·next"2 

"previous"2 

"first" 

"last" 

"next"2 

"previous"2 

"ansi_ crt " 

"current _ column· 

"current_row· 

Return Value 

Keyword or integer 0 

Keyword or integer 0 

String 

String 

String 

String 

String 

String 

String 

String 

String 

Process or Integer 0 

Process or Integer 0 

Process or Integer 0 

Process or Integer 0 

Integer ( 1 or 0)3 

Integer 

Integer 

Description of Return Value 

Keyword of the next key in the 
specified key map or key-map list, 0 if 
last 

Keyword of the previous key in the 
specified key map or key-map list, 0 if 
first 

Name of the first key map in the 
key-map list 

Name of the last key map in the 
key-map list 

Name of the next key map in the 
key-map list 

Name of the previous key map in the 
key-map list 

Name of the current key-map list 

Name of the first key-map list 

Name of the last key-map list 

Name of the next key-map list 

Name of the previous key-map list 

First process in VAXTPU's internal list 
of processes, 0 if none3 

Last process in VAXTPU's internal list 
of processes, 0 if none3 

Next in VAXTPU's internal list of 
processes, 0 if last3 

Preceding process in V AXTPU' s 
internal list of processes, 0 if first3 

Value that indicates whether the 
terminal is an ANSI_CRT 

Column number of the current column 

Screen line number of the current row 

2 Use string constants · current ", or "first ", before using "next" . Use ·current" or " last" before using 
"previous". 
3 An integer value of 1 indicates True and an integer value of O indicates False. 
5 Use string constant "first" , before using · next" . Use "last" before using "previous· . Note that ·current" 
is not valid when Parameter1 is DEFINED_KEY or KEY_MAP, although it is valid when Parameter1 is 
KEY_MAP_ LIST. 
6 When Parameter1 is KEY_ MAP, the built-in procedure takes a string as a third parameter. The string 
specifies the name of the key-map list to be searched. 
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Table 4-2 (Cont.) GET_INFO - Using a Keyword as Parameter1 

Parameter1 

SYSTEM 

Parameter2 Return Value Description of Return Value 

"dec_crt" Integer ( 1 or 0)3 Value that indicates whether the 
terminal is a DEC_CRT 

"dec_crt2" Integer ( 1 or 0)3 Value that indicates whether the 
terminal is a DEC_CRT2 

"edit_mode" Integer ( 1 or 0)3 Value that indicates whether the 
terminal is set to edit mode 

"eightbit " Integer ( 1 or 0)3 Value that indicates whether the 
terminal uses eightbit characters 

"line_editing" Keyword or Integer 0 Current method of line editing (Insert 
or Overstrike), 0 if none. 

"original_width" Integer Physical width of the screen when you 
invoked V AXTPU 

·scroll" Integer ( 1 or 0)3 Value that indicates whether the 
terminal has scrolling regions, 
DEC_CRT 

"visible_length" Integer Page length of the terminal 

"width" Integer Current physical width of the screen 

"vk 100" Integer ( 1 or 0)3 Value that indicates whether the 
terminal is a GIGI 

· vt 1 oo· Integer ( 1 or 0)3 Value that indicates whether the 
terminal is in the VT 100 series 

"vt200" Integer ( 1 or 0)3 Value that indicates whether the 
terminal is in the VT200 series -
returns true only on VAX/VMS 
Version 4 .0 or higher 

The following items are established or changed with the built-in procedure SET. 

·auto_repeat· Integer ( 1 or 0)3 Value that indicates whether the 
terminal's auto_ repeat feature is on 

"prompt_length" 

"prompt_row" 

• screen _update· 

"display" 

"journal_file" 

· section_file" 

"update" 

Integer 

Integer 

Integer ( 1 or 0)3 

Integer ( 1 or 0)3 

String 

String 

Integer 

Number of lines in the prompt area 

Screen line number at which the 
prompt area begins 

Value that indicates whether screen 
updating is turned on 

Value that indicates whether the 
supported input device is a terminal. 
If the V AXTPU session is running in 
batch mode, 0 is returned 

Name of the journal file 

Name of section file used when 
V AXTPU was invoked 

Update number of this version of 
VAXTPU 

3 An integer value of 1 indicates True and an integer value of O indicates False . 
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Table 4-2 (Cont.) GET_INFO - Using a Keyword as Parameter1 

Parameter1 

WINDOW[S] 

Parameter2 Return Value Description of Return Value 

· version· Integer Version number of V AXTPU 

The following items are established or changed with the built-in procedure SET. 

"bell" Keyword or Integer O ALL if bell is on for all messages, 
BROADCAST if bell is on for 
broadcast messages only, 0 if SET 
(BELL, ... ) feature is off 

"facility_name· String 

"informational" Integer ( 1 or 0)3 

"journaling_frequency· Integer 

• message_flags • 

"shifLkey· 

·success· 

"timed_ message· 

·current" 

"first" 

"last" 

·next"2 

"previous"2 

Integer 

Keyword 

Integer ( 1 or 0)3 

String 

Window or Integer 0 

Window or Integer 0 

Window or Integer 0 

Window or Integer 0 

Window or Integer 0 

Current facility name 

Value that indicates whether SET 
(INFORMATIONAL, .. . ) is on 

The number that indicates how 
frequently records are written to 
the journal file 

Current value of message flag setting 

Value of the key set with SET 
(SHIFT_ KEY) for the current buffer 

Value that indicates whether SET 
(SUCCESS, ... ) is on 

Text that V AXTPU displays at one 
second intervals in the prompt area 

Current window on the screen, 0 if 
none 

First window in VAXTPU's internal list 
of windows, 0 if none7 

Last window in VAXTPU's internal list 
of windows, 0 if none7 

Next window in VAXTPU's internal 
list of windows, 0 if last7 

Preceding window in VAXTPU's 
internal list of windows, 0 if first7 

2Use string constants ·current", or "first·, before using "next· . Use · current" or "last· before using 
"previous· . 
3 An integer value of 1 indicates True and an integer value of O indicates False. 
7 VAXTPU orders windows according to their ·original top· line number. If multiple windows have the same 
top line number, the most recently created window comes first in VAXTPU's list of windows . 
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RETURN 
TPU$_BADREQUEST 

STATUS 

TPU$_BADKEY 

TPLJ$_NOCURRENTBUF 

TPU$_NOKEYMAP 

TPLJ$_NOKEYMAPLIST 

EXAMPLES 
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WARNING Request represented by second 
argument is not understood for data 
type of first argument. 

WARNING Bad keyword value or unrecognized 
data type is passed as the first 
argument. 

WARNING Current buffer is not defined. 

WARNING Key map is not defined. 

WARNING Key-map list is not defined. 

i] my_buffer := GET_INFO (BUFFERS, "current"); 

This assignment statement stores the pointer to the current buffer in the 
variable my_buffer. 

El my_string : = GET_INFO (CURRENT_BUFFER, "file_name"); 

This assignment statement stores the name of the input file for the current 
buffer in the variable my_string. 

~ is_buf_mod : = GET_INFO (CURRENT_BUFFER, "modified"); 

This assignment statement stores the integer 1 or O in the variable 
is_buf _mod. 1 means the current buffer has been modified. 0 means the 
current buffer has not been modified. 

~ my_window : = GET_INFO (WINDOWS, "current"); 
length_integer : = GET_INFO (my_window, "visible_length") ; 
width_integer : = GET_INFO (my_window, "width") ; 

~ SAMPLE PROCEDURE 

These assignment statements store the size of the current window in the 
variables length_integer and width_integer. 

The following procedure uses GET-1NFO to find the top of the main window. 
It then removes the top five lines and replaces them with an example 
window. 

PROCEDURE user_getinfo 
top_of_window : = GET_INFO (main_window, "VISIBLE_TOP") ; 

! Remove the top five lines from the main window 
ADJUST_WINDOW (main_window, +6, 0); 

! Replace removed lines with an example window 
example_window : = CREATE_WINDOW (top_of_window, 6, ON); 
example_buffer : = CREATE_BUFFER ("EXAMPLE", 

"sys$login :template .txt"); 
MAP (example_window, example_buffer) ; 

ENDPROCEDURE; 
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tjl SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 

[l) SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 
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The following procedure retrieves and displays the name of the key-map list 
in the current buffer. 

current_key_map_list : = GET_INFO (CURRENT_BUFFER, "key_map_list"); 
MESSAGE (current_key_map_list) ; 

The following procedure displays all the key-map lists. 

PROCEDURE show_key_map_lists 
LOCAL key_map_list_name ; 

key_map_list_name := GET_INFO (KEY_MAP_LIST, "first") ; 

LOOP 
EXITIF key_map_list_name = O; 
SPLIT_LINE ; 
COPY_TEXT (key_map_list_name) ; 
key_map_list_name : = GET_INFO (KEY_MAP_LIST, "next"); 

ENDLOOP ; 
ENDPROCEDURE ; 

The following procedure shows whether the key-map list associated with the 
current buffer inserts undefined printable characters. 

PROCEDURE show_self_insert 

LOCAL key_map_list_name ; 
key_map_list_name : = GET_INFO (CURRENT_BUFFER, "key_map_list") ; 
IF GET_INFO (key_map_list_name, "self_insert") 
THEN 

MESSAGE ("Undefined printable characters will be inserted"); 
ELSE 

MESSAGE ("Undefined printable characters will cause an error") ; 
ENDIF; 

ENDPROCEDURE ; 

The following procedure displays the key maps in the key-map list, key-map
list-name. 

PROCEDURE show_key_maps_in_list (key_map_list_name) 
LOCAL key_map_name ; 
key_map_name : = GET_INFO (KEY_MAP, "first", key_map_list_name) ; 

LOOP 
EXITIF key_map_name = O; 
SPLIT_LINE; 
COPY_TEXT (key_map_name); 
key_map_name : = GET_INFO (KEY_MAP, "next" , key_map_list_name) ; 

ENDLOOP; 
ENDPROCEDURE ; 
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HELP._TEXT 

FORMAT 

parameters 

Invokes the VAX/VMS HELP utility. You must specify the help 
library to be used for help information, the initial library topic, the 
prompting mode for the HELP utility, and the buffer to which the 
help information is to be written. 

HELP_ TEXT (string 1, string2, keyword, buffer) 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the file specification of the 
help library. 

string2 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the initial library topic. If this 
string is empty, the top level of HELP is displayed. 

keyword 
The keyword that sets the prompting mode for the HELP utility. The valid 
keywords are ON and OFF: 

• ON-Specifies that the HELP utility should prompt the user for input. 

• OFF-Specifies that the prompting mode of the HELP utility should be 
turned off. 

buffer 
The buffer to which the help information is written. 

DESCRIPTION You can enter a complete file specification for the help library as the first 
parameter. However, if you enter only a file name, the HELP utility provides 
a default device (SYS$HELP:) and default file type (.HLB). 

If you do not specify an initial topic as the second parameter, you must enter 
a null string as a placeholder. The HELP utility then displays the top level of 
help available in the specified library. 

When prompting mode is ON for the built-in procedure HELP_TEXT 
procedure, the following prompt appears if the help text contains more 
than one window of information: 

Press RETURN to continue ... 

Prior to invoking the HELP utility, VAXTPU erases the buffer specified as 
the help buffer. (In EVE, and in the EDT Keypad Emulator, the buffer to 
which the help information is written is represented by the variable name 
HELP_BUFFER.) If the help buffer is associated with a window that is mapped 
to the screen, the window is updated each time VAXTPU prompts the user for 
input. If you turn the prompting mode OFF, then the window is not updated 
by the built-in procedure HELP_TEXT. 
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EXAMPLES 

If HELP_BUFFER is not visible (associated with a window that is mapped to 
the screen), the information from the HELP utility is not visible. 

VAXTPU displays an error message if the help library specified by stringl is 
not found. If stringl is not found, a fatal error occurs. 

[I HELP_TEXT ('tpuhelp', '', OFF ,help_buf:fer) 

This command causes the top level of help information from the 
SYS$HELP:tpuhelp.HLB library to be written to the help buffer. The HELP 
utility prompting mode is not turned on. 

~ HELP_TEXT ('tpuhelp', (READ_LINE ('Topic:')), OFF, second_buffer) 

~ SAMPLE PROCEDURE 
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This command prompts the user to provide the topic for the HELP utility. 
The information on that topic that is in the tpuhelp library is written to 
second_buffer. 

The following procedure displays information about getting out of HELP 
mode on the status line, prompts the user for input, and maps HELP_BUFFER 
to the screen. 

!+ 
! Interactive HELP 
! -
PROCEDURE user_help 

SET (STATUS_LINE, info_window, UNDERLINE, 
'Press CTRL/Z to leave prompts then CTRL/F to resume editing'); 
MAP (info_window, help_buffer); 
HELP_TEXT ('USERHELP', READ_LINE ('TOPIC : '), ON, help_buffer) ; 

END PROCEDURE 



INDEX 

FORMAT 

parameters 

DESCRIPTION 

EXAMPLES 

VAXTPU Built-In Procedures 
INDEX 

Locates a character or a substring within a string and returns its 
location within the string. 

integer:= INDEX (string 1, string2) 

string1 
A string within which you want to find a character or a substring. 

string2 
A character or a substring whose leftmost character location you want to find 
within stringl. 

The built-in procedure INDEX finds the leftmost occurrence of string2 within 
stringl. It returns an integer that indicates the character position in stringl 
at which string2 was found. If stringl is not found, VAXTPU returns a zero. 
The character positions within stringl start at the left with 1. 

[I loc : = INDEX ( ' 1234667' , '67') 

~ SAMPLE PROCEDURE 

This assignment statement stores an integer value of 6 in the variable lac, 
because the substring '67' is found starting at character position 6 within the 
string '1234567'. 

The following procedure uses the built-in procedure INDEX to return true if 
a given item is an alphanumeric character; otherwise, it returns false . (The 
list of characters in this example does not include characters from the DEC 
Multinational Character Set. However, you can write a procedure using those 
characters, because VAXTPU supports the DEC Multinational Character Set.) 
The parameter that is passed to this procedure is assumed to be a single 
character. 

PROCEDURE user_is_character (c) 
LOCAL symbol_characters ; 

symbol_characters : = 
"abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ1234667890" ; 

IF I NDEX (symbol_characters , c) > 0 
THEN RETURN 1; 
ELSE RETURN 0 ; 

ENDIF ; 

END PROCEDURE 
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INT 
Converts a string that consists of numeric characters into an integer. 

FORMAT integer := I NT (string) 

parameter string 
A string that consists of numeric characters. 

DESCRIPTION You can use this built-in procedure to store an integer value for a string of 
numeric characters in a variable. You can then use the variable name in 
operations that require integer data types. 

This built-in procedure returns O if the string is not a number. 

EXAMPLES 
[I user_int : = INT ("12346") 

~ SAMPLE PROCEDURE 
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This assignment statement converts the string "12345" into an integer value 
and stores it in the variable user_int. 

The following procedure is used by commands that prompt for integers. The 
procedure returns true if prompting worked or was not needed; it returns false 
otherwise. The number that is returned is returned in the output parameter. 

Parameters : 

new_number 
prompt_string 
no_value_message 

New integer value - output 
Text ot prompt - input 
Message printed it user presses the 
RETURN key to get out ot the command - input 

PROCEDURE user_prompt_number (new_number, prompt_string, 
no_value_message) 
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! String read after prompt 
LOCAL read_line_string ; 
read_line_string : = READ_LINE (prompt_string); 
EDIT (read_line_string, TRIM); 
IF read_line_string = 1111 

THEN 
MESSAGE (no_value_message) ; 
new_number : = O; 
RETURN (O) ; 

ELSE 

ENDIF ; 

TRANSLATE (read_line_string, "1", "l"); 
new_number : = INT (read_line_string) ; 
IF (new_number = 0) and (read_line_string <> "0") 

THEN 
MESSAGE (FAO ("Don't understand !AS", read_line_string)) ; 
RETURN (0) ; 

ELSE 
RETURN (1) ; 

ENDIF ; 

END PROCEDURE 
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JOURNAL_CLOSE 

FORMAT 

parameters 

Closes an open journal file (if one exists for your session) and saves 
the journal file. 

JOURNAL_CLOSE 

None. 

DESCRIPTION Once you specify JOURNAL_CLOSE, VAXTPU does not keep a journal of 
your work until you specify JOURNAL_OPEN. Calling the built-in procedure 
JOURNAL_OPEN causes VAXTPU to open a new journal file for your 
session. 

RETURN 
STATUS 

EXAMPLE 
JOURNAL_CLOSE 

4-102 

TPU$_ NOJOURNAL SUCCESS This V AXTPU session is not being 
journaled 

This command causes VAXTPU to close the journal file, if one exists for your 
editing session. 
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JOURNAL_OPEN 

FORMAT 

parameter 

DESCRIPTION 

Opens a journal file and starts making a copy of your editing session 
by recording every keystroke and command that you execute. This 
procedure is not valid for batch mode. JOURNAL_QPEN optionally 
returns a string containing the file specification of the file journaled. 

[string2 :=] JOURNAL_OPEN (string1) 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the name of the journal file 
created for your editing session. 

VAXTPU saves the keystrokes of your editing session in a buffer and writes 
the contents of this buffer to the file that you specify as a journal file. Recover 
your files with the same terminal characteristics with which your file was 
originally created. Otherwise, depending on how your interface is written, 
a journal file inconsistency may occur. JOURNAL_OPEN may return a 
SUCCESS message, but does not open a journal file when running without 
a terminal in batch mode (/NODISPLAY). It does not open a journal file for 
keystrokes in batch mode because there are no keystrokes in batch mode. 
See Section 6 for more information on recovering files with the qualifier 
/RECOVER. 

By default, keystrokes are written to the journal file whenever the buffer 
receives 500 bytes of new information. The default frequency for writing 
information to the journal file is the optimum frequency for high performance 
during your editing session. You can cause the journal buffer to be written to 
a file more frequently by specifying a lower value for the built-in procedure 
SET UOURNALING, integer). 
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RETURN 
STATUS 

TPU$_8ADJOUCHAR WARNING 

TPU$_8ADJOUCOM WARNING 

TPU$_8ADJOUEDIT WARNING 

TPU$_8ADJOUEIGHT WARNING 

TPU$_ 8ADJOUFILE ERROR 

TPU$_8ADJOUINPUT WARNING 

TPU$_8ADJOUKEY WARNING 

TPU$_8ADJOULINE WARNING 

TPU$_8ADJOUPAGE WARNING 

TPU$_8ADJOUSEC WARNING 

TPU$_8ADJOUSTR WARNING 

TPU$_CTRLCJOU WARNING 

TPU$_OPENOUT ERROR 

4-104 

V AXTPU expected to find a character 
in the journal file, but instead found 
something other than a character. 

You recovered your editing session 
with a different command file than 
you used during your original editing 
session . 

You recovered the editing session with 
an edit mode setting that was different 
from your original editing session. 

You recovered the editing session 
with an eightbit setting that was 
different from that of your original 
editing session . 

Inconsistency during recovery has 
terminated the recovery operation . 

You recovered the editing session with 
an input file that was different from 
the input file for your original editing 
session . 

V AXTPU expected to find a key in the 
journal file, but instead found something 
other than a key. 

You recovered the editing session with 
a different line editing setting than you 
used for your original editing session . 

You recovered the editing session with 
a different page length than that used 
for your original editing session . 

You recovered the editing session with 
a different section file than that used 
for your original editing session . 

V AXTPU expected to find a string 
in the journal file, but instead found 
something other than a string . 

A CTRL/C character was found in your 
journal file which may have made the 
rest of your journaling session invalid. 

The output file cannot be opened for 
output. 



EXAMPLES 

VAXTPU Built-In Procedures 
JOURNAL_QPEN 

[l JOURNAL_OPEN ( 1 test . fil 1 ) 

fa SAMPLE PROCEDURE 

This statement causes VAXTPU to open a file named test.fil as the journal 
file for your editing session. VAXTPU uses your current default device and 
directory to complete the file specification. 

The following procedure starts journaling. It is called from the 
tpu$init_procedure after a file is read into the current buffer. 

PROCEDURE user_start_journal 

! Default journal name 
LOCAL default_journal_name, 
! Auxiliary journal name derived from file name 
aux_journal_name ; 

IF (GET_INFO (COMMAND_LINE, "journal")• 1) AND 
(GET_INFO (COMMAND_LINE, "read_only") <> 1) THEN 

aux_journal_name := GET_INFO (CURRENT_BUFFER, "file_name") ; 
IF aux_journal_name =""THEN 

aux_journal_name := GET_INFO (CURRENT_BUFFER, "output_file") ; 
ENDIF ; 
IF aux_journal_name = 0 THEN 

aux_journal_name : = ""; 
ENDIF ; 
IF aux_journal_name = 1111 THEN 

default_journal_name ·= "user .TJL" ; 
ELSE 

default_journal_name : = " .TJL"; 
ENDIF; 
journal_file :• GET_INFO (COMMAND_LINE, "journal_file") ; 
journal_file : = FILE_PARSE (journal_file, default_journal_name, 

aux_journal_name) ; 
JOURNAL_OPEN (journal_file) ; 

ENDIF; 
END PROCEDURE 
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KEY_NAME 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 
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Returns a V AXTPU keyword for a key or a combination of keys. 

keyword2 := 

KEV_NAME ( { :;~;ord1 } /[,SHIFT_KEY]J) 

string 
A string that is the value of a key from the main keyboard. 

keyword1 
A keyword that is the VAXTPU keyname for a key. 

SHIFT_KEY 
A parameter specifying that the keyword that is returned is preceded by one 
or more shift keys. SHIFT_KEY refers to the VAXTPU shift key (PFl by 
default}, not the SHIFT key on the keyboard. (See SET (SHIFT-1<EY, .. . ).) 

KEY_NAME can be used with the built-in procedure DEFINE_KEY. When 
you want to bind executable code to a key or key combination for which a 
VAXTPU keyname does not exist, use KEY_NAME to create a keyword that 
VAXTPU accepts as a keyname. Table 3-5 lists the VAXTPU keynames for 
the VTl00 and VT200 series of keyboards. 

Single keyboard keys used with KEY_NAME are case sensitive, and the 
following statements generate two different keywords: 

KEY _NAME ( ' Z ' ) ; 
KEY _NAME ( 'z ' ) ; 

When you use the optional parameter SHIFT-1<EY with the built-in procedure 
KEY_NAME, however, the keys are case insensitive and the following 
statements return the same keyword: 

KEY_NAME ('Z', SHIFT_KEY) ; 
KEY_NAME ('z', SHIFT_KEY) ; 

For a string: 

TPU$_MUSTBEONE 

For a keyword : 

TPU$_NOTDEFINABLE 

WARNING String must be one character long. 

WARNING Second argument is not a valid 
reference to a key. 



EXAMPLES 

VAXTPU Built-In Procedures 
KEV_NAME 

D key1 : = KEY_NAME ('Z') 

This assignment statement creates the keyname keyI for the keyboard key Z. 

Ea key2 : = KEY_NAME (KP5, SHIFT_KEY) 

This example uses KEY-NAME to create a keyname for a combination of 
keys. 

a) key3 := KEY_NAME (ASCII (10)) 

~ SAMPLE PROCEDURE 

This assignment statement creates the keyname key3 for the line feed control 
character. 

The following example shows a portion of a procedure that defines the keys 
for an editing interface that emulates EDT. 

! Procedure to define keys to emulate EDT 
! 

PROCEDURE user_define_edtkey 

!Bind the EDT find next function to PF3 
DEFINE_KEY ('edt$search_next', PF3); 
!Bind the EDT find function to SHIFT PF3 
DEFINE_KEY ('edt$search', KEY_NAME (PF3, SHIFT_KEY)); 
END PROCEDURE 
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LAST_KEY 
Returns a VAXTPU keyword for the last key you entered. If you are 
replaying a learn sequence, it returns a keyword for the last key you 
replayed. 

FORMAT keyword:= LAST_KEY 

parameters None. 

DESCRIPTION When replaying a learn sequence, LAST_KEY returns the last key replayed so 
far in the learn sequence, not the last key that was typed to invoke the learn 
sequence. 

EXAMPLES 
[J keyz : = last_key 

!;a SAMPLE PROCEDURE 
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When you invoke VAXTPU with the /NODISPLAY qualifier, the value zero 
is returned for LAST_KEY, except in the following case. If you precede the 
LAST_KEY statement with a READ_LINE statement, LAST_KEY can return 
a keyname representing the last key read by READ_LINE, CTRL/Z, or the 
RETURN key. See the description of READ_LINE for more information on 
the values that LAST_KEY can return when used while running VAXTPU in 
no display mode. 

This assignment statement stores the keyword for the last key you typed in 
the variable name keyz. 

The following procedure prompts the user for input for key definitions. 

PROCEDURE user_define_key 
def := READ_LINE ('Definition : '); 
key : = READ_LINE ('Press key to define . ' ,1); 
IF LENGTH (key) > 0 

THEN key : = KEY_NAME (key) 
ELSE key : = LAST_KEY; 

ENDIF; 
DEFINE_KEY (def, key) ; 

END PROCEDURE 
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LEARN_BEGIN and LEARN_END 

FORMAT 

parameter 

DESCRIPTION 

Save all keystrokes typed between LEARN_BEGIN and 
LEARN_END. LEARN_BEGIN starts saving all keystrokes that you 
type. LEARN_END stops the "learn mode" of V AXTPU and returns 
a learn sequence that consists of all the keystrokes that you entered. 

LEARN_BEGIN (keyword) 

learn := LEARN_END 

keyword 
Specifies the input for any READ_LINE, READ_KEY, or READ_CHAR built
in procedures that are a part of the learn sequence. The following are the 
valid keywords: 

• EXACT-Causes VAXTPU to use the input that was entered for each 
READ_LINE, READ_KEY, or READ_CHAR built-in procedures when the 
learn sequence was created as the input for these built-in procedures when 
the learn sequence is replayed. 

• NO-EXACT-Causes VAXTPU to prompt for new input each time a 
READ_LINE, READ_KEY, or READ_CHAR built-in procedure is replayed 
within a learn sequence. 

You can use the variable name that you assign to a learn sequence as the 
parameter for the built-in procedure EXECUTE to replay a learn sequence. 
You can also use the variable name with the built-in procedure DEFINE_KEY 
to bind the sequence to a key so that the learn sequence is executed when 
you press a key. 

Learn sequences are different from other VAXTPU programs in that they are 
created with keystrokes rather than with VAXTPU statements. You create the 
learn sequence as you are entering text and executing VAXTPU commands. 
Because learn sequences make it easy to collect and execute a sequence of 
VAXTPU commands, they are convenient for creating temporary "programs." 
You can replay these learn sequences during the editing session in which you 
create them. 

Learn sequences, created by collecting keystrokes, are not flexible enough to 
use for writing general programs. Learn sequences are best suited to saving a 
series of editing actions that you perform many times during a single editing 
session. 

It is possible to save learn sequences from session to session so that you can 
replay them in an editing session other than the one in which you created 
them. To save a learn sequence, bind it to a key and before ending your 
editing session, use the built-in procedure SAVE to do an incremental save 
to the section file you are using. Using the built-in procedure SAVE causes 
the new definitions from the current session to be added to the section file 
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LEARN_BEGIN and LEARN_END 

RETURN 
STATUS 

EXAMPLE 
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with which you invoked VAXTPU. For more information, see the built-in 
procedure SAVE. 

Because there may possibly be changes to the VAXTPU key definitions in 
subsequent versions, you should be aware that you may lose learn sequences 
that you have saved when you run a new version of VAXTPU. 

Note: You should not use built-in procedures that can return WARNING or 
ERROR messages as a part of a learn sequence because learn sequences 
do not stop on error conditions. Because the learn sequence continues 
executing after an error or warning condition, the editing actions that are 
executed after an error or a warning may not take effect at the character 
position you desire. 

If, for example, a built-in procedure SEARCH that you use as a part of a 
learn sequence fails to find the string you specify and issues a warning 
condition, the learn sequence does not stop executing. This fact can cause 
the rest of the learn sequence to take inappropriate editing actions. 

TPU$_NOTLEARNING 

TPU$_ONELEARN 

WARNING LEARN_BEGIN was not used since last 
call to LEARN_END. 

WARNING A learn sequence is already in progress . 

The following example shows how to combine LEARN _BEGIN and 
LEARN _END so that all of the keystrokes that you enter between them 
are saved. The keyword (EXACT) specifies that, if you use READ_LINE, 
READ_CHAR, or READ_KEY within the learn sequence, any input that you 
enter for these built-in procedures is repeated exactly, when you replay the 
learn sequence. 

LEARN_BEGIN (EXACT) 

This would be a typical editing session, 
in which you perform commands that are 
bound to keys . 

do_again : = LEARN_END 



LENGTH 

FORMAT 

parameters 

EXAMPLES 

VAXTPU Built-In Procedures 
LENGTH 

Returns an integer that is the number of character positions in a 
string or a range . 

integer := LENGTH 

string 

( { string } ) 
range 

The string whose length you want to determine. 

range 
The range whose length you want to determine. If you specify a range, line 
terminators are not counted as character positions. 

i] str _len : = LENGTH ('Don Quixote') 

This assignment statement stores the number of characters in the string "Don 
Quixote" in the variable str_len. In this example, the integer value is 11. 

Ea user_how_long : = LENGTH (my_range) 

~ SAMPLE PROCEDURE 

This assignment statement stores the number of character positions (excluding 
line terminators) in my_range in the variable user_how_long. 

The following procedure puts a marker without any video attributes at 
the current position. The marker is assigned to a variable that begins 
with user_mark_ and ends with the string you pass as a parameter. The 
procedure writes a message to the message area verifying the mark_name 
that comes from the input parameter. 

Parameters : 

mark_parameter String to use as a mark name - input 
PROCEDURE user_mark (mark_parameter) 
! Local copy of mark_parameter 
LOCAL mark_name ; 
ON_ERROR 

MESSAGE (FAO ("Cannot use !AS as a mark name", mark_name)); 
RETURN ; 

ENDON_ERROR; 
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! 132 - length ("user_mark_") 
IF LENGTH (mark_parameter) > 122 

THEN 
mark_name : = SUBSTR (mark_name, 1, 122); 

ELSE 
mark_name : = mark_parameter; 

ENDIF ; 
EXECUTE ("user_mark_" + mark_name +" : = MARK (NONE)") ; 
MESSAGE (FAD ("Current position marked as !AS", mark_name)); 

END PROCEDURE 
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LINE_BEGIN 

FORMAT 

parameters 

DESCRIPTION 

EXAMPLES 
[J pat1 : = LINE_BEGIN 

!;a SAMPLE PROCEDURE 

Returns a pattern that matches the beginning-of-line condition. 

pattern := LINE_BEGIN 

None. 

LINE_BEGIN is one of the VAXTPU built-in procedures that allows you to 
search for complex strings by creating patterns that match certain conditions. 
For example, if you want to find all occurrences of the exclamation mark 
( ! ) when it is the first character in the line, use the built-in procedure 
LINE_BEGIN to create the following pattern: 

pat1 := LINE_BEGIN t '!'; 

When used with the built-in procedure SEARCH, patterns that use 
LINE_BEGIN do not move the current character position to the beginning of 
a line when a match is found for the beginning of line condition. You must 
use the built-in procedure POSITION to move the current character position 
to the beginning of a range that matches a pattern. 

For more information on patterns, see Section 2. 

This assignment statement stores the beginning of line condition in the 
variable pat1 . 

This procedure removes all runoff commands from a file by searching for a 
pattern that has a dot (.) at the beginning of a line and then removing the 
lines that match this condition. 

PROCEDURE user_remove_dsrlines 

LOCAL s 1, pat1 ; 

pat1 : = LINE_BEGIN t ' . ' ; 
LOOP 

s1 : = SEARCH (pat1, FORWARD); 
EXITIF s1 = O; 
POSITION (s1); 
ERASE_LINE; 

ENDLOOP 
ENDPROCEDURE 

4-113 



VAXTPU Built-In Procedures 
LINE_END 

LINE_END 
Returns a pattern that matches the end-of-line condition. 

FORMAT pattern:= LINE_END 

parameters None. 

DESCRIPTION The end-of-line condition is one character position to the right of the last 
character on a line. 

EXAMPLES 
[l pat1 : = LINE_END 

El SAMPLE PROCEDURE 
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When used with the built-in procedure SEARCH, LINE_END does not move 
the current character position to the beginning of the next line when a match 
is found for the end-of-line condition. You must use the built-in procedure 
POSITION to move the current character position to the beginning of a range 
that matches a pattern. 

For more information on patterns, see Section 2. 

This assignment statement stores the end-of-line condition in the variable 
name pat1. 

If you are not already at the end of the current line, the following procedure 
moves the current character position to the end of the line. 

PROCEDURE user_end_ot_line 
eol_pattern : = LINE_END; 
eol_range := SEARCH (eol_pattern , FORWARD); 
IF eol_range <> 0 

THEN POSITION (eol_range); 
ENDIF ; 
END PROCEDURE 
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LOOKUP_KEY 

LOOKUP._KEY 

FORMAT 

parameters 

DESCRIPTION 

Returns the executable code or the comment that is associated with 
the key you specify . The code can be returned as a program or as a 
learn sequence. The comment is returned as a string. 

{ 

program } 
learn ·= 
integer · 
string2 

LOOKUP _KEY (keyword 1, keyword2 /[,string 1 ]/) 

keyword1 
A VAXTPU keyname for a key or a combination of keys. See Table 3-5 for a 
list of the VAXTPU keynames for the VTl00 and VT200 series of keyboards. 

keyword2 
A keyword that specifies the item that is associated with the key you 
are looking up. The valid keywords are PROGRAM, COMMENT, and 
KEY_MAP. 

• PROGRAM-Specifies that either a program or a learn sequence is 
returned if the key was defined. If the key was not defined, VAXTPU 
returns the integer zero. 

• COMMENT-Specifies that the comment string that was given when the 
key was defined with DEFINE_KEY, is returned. If no comment was 
given, a null string is returned. 

• KEY_MAP-Specifies that the string given for the key map when the key 
was defined with DEFINE_KEY is returned. 

string1 
An optional string that causes the procedure to return the requested 
information from the specified key map, or from the first definition for 
the key in the specified key-map list. If neither a key map nor a key-map list 
is specified, the first definition in the key-map list bound to the current buffer 
is returned. 

This built-in procedure can return a program, a learn sequence, a string, or 
the integer zero (zero means that the key has no definition). 

LOOKUP_KEY is useful when you are doing temporary key definitions during 
an editing session and you want to check existing definitions of keys. 
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RETURN 
STATUS 

EXAMPLES 

TPU$_NOTDEFINABLE 

TPU$_ NOKEYMAP 

TPU$_NOKEYMAPLIST 

TPU$_KEYMAPNTFND 

TPU$_ EMPTYKMLIST 

WARNING Second argument is not a valid 
reference to a key. 

WARNING Third argument is not a defined key 
map. 

WARNING Third argument is not a defined 
key-map list . 

WARNING The key map listed in the third 
argument is not found . 

WARNING The key-map list specified in the third 
argument contains no key maps. 

[I programc : = LOOKUP_KEY (key1, PROGRAM) 

~ SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 
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This assignment statement returns the executable code that is associated with 
keyl. The second keyword PROGRAM indicates that the result is returned in 
a program or a learn data type. 

The following procedure displays in the message area the comment that you 
included with your key definition for the last key that you typed. 

PROCEDURE user_what_is_comment 
MESSAGE (LOOKUP_KEY (LAST_KEY, COMMENT)) ; 

END PROCEDURE 

The following procedure returns the comment string associated with a 
particular key. 

PROCEDURE user_get_key_info 
LOCAL key_to_interpret, key_info; 

MESSAGE ("Press the key you want information on : ") ; 
key_to_interpret : = READ_KEY; 
key_info : = LOOKUP_KEY (key_to_interpret , COMMENT) ; 
IF key_info <> "" 

THEN MESSAGE ("Comment : "+ key_info) ; 
ELSE MESSAGE ("No comment is associated with that key . "); 

ENDIF ; 
END PROCEDURE 

The following procedure returns the key map within the key-map list, 
TPU$KEY_MAP_LIST, in which the RETURN key is defined. 

key_map_name : = LOOKUP_KEY (RET_KEY, KEY_MAP, "tpu$key_map_list") ; 

IF LENGTH (key_map_name) = 0 
THEN 

MESSAGE ("RET_KEY is undefined") ; 
ELSE 

MESSAGE ("RET_KEY is defined in key map"+ key_map_name); 
ENDIF ; 



VAXTPU Built-In Procedures 
LOOKUP_KEY 

[:l SAMPLE PROCEDURE 

The following procedure implements multiple "shift" keys 

PROCEDURE shift_key_handler (key_map_list_name) ; 

LOCAL bound_program ; 
bound_program : = LOOKUP_KEY (READ_KEY, PROGRAM, "key_map_list_name") ; 

IF bound_program <> 0 
THEN 

EXECUTE (bound_program) ; 
ELSE 

MESSAGE ("Attempt to execute undefined key") ; 
ENDIF; 

ENDPROCEDURE ; ! shift_key_handler ; 

red_keys : = CREATE_KEY_MAP ("red_keys") ; 
red_key_map_list : = CREATE_KEY_MAP_LIST ("red_key_map_list" , red_keys) ; 
DEFINE_KEY ("shitt_key_handler (red_key_map_list)", PF3, "RED shift key") ; 
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MAP 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Associates a buffer with a window and causes the window to 
become visible on the screen . Before using MAP you must already 
have created the buffer and the window that you specify as 
parameters. See CREATE _ BUFFER and CREATE_ WINDOW. 

MAP (window, buffer) 

window 
The window you want to map to the screen. 

buffer 
The buffer you want to associate with the window. 

The window and buffer that you use as parameters become the new current 
window and the new current buffer, respectively. The cursor position on the 
screen is the same as the current character position in the buffer. 

MAP may cause other windows that are mapped to the screen to be partially 
or completely occluded. If MAP causes the new window to segment another 
window into two pieces, only the upper part of the segmented window 
remains visible and continue to be updated. The lower part of the segmented 
window is erased on the next screen update. If you remove the window that 
is segmenting another window, VAXTPU totally repaints the screen so that 
the window that was segmented assumes its original size and position on the 
screen. 

Note that if you execute MAP within a procedure, the screen is not updated 
to reflect the new mapping until the procedure has finished executing and 
control has returned to the screen manager. Items such as repainting of 
windows and erasure of lines does not occur until control is returned to the 
screen manager. If you want the screen to reflect the changes before the 
entire program is executed, you can force the immediate update of a window 
by adding an UPDATE statement to the procedure. 

TPU$_MAXMAPPEDBUF WARNING Buffer is mapped to its window limit. 

[I MAP (main_window, main_buffer) 
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This command associates the main buffer with main window and maps the 
main window to the screen. You must have established the main buffer and 
the main window with CREATE_BUFFER and CREATE_WINDOW before 
you can use them as parameters for MAP. 



fa SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
MAP 

The following procedure creates a message buffer and a message window. It 
then associates the message buffer with the message window and maps the 
message window to the screen. 

PROCEDURE user_message_window 

message_bu:f:fer : = CREATE_BUFFER ("message") ; 
SET (EOB_TEXT, message_bu:f:fer, ""); 
SET (NO_WRITE , message_bu:f:fer) ; 
SET (SYSTEM, message_bu:f:fer) ; 
message_window : = CREATE_WINDOW (23, 2, OFF); 
SET (VIDEO, message_window, NONE) ; 
MAP (message_window, message_bu:f:fer) ; 

END PROCEDURE 
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MARK 

FORMAT 

parameter 

Returns a marker for the current character position in the current 
buffer. You must specify how the marker is to be displayed on 
the screen (no special video, reverse video, bolded, blinking, or 
underlined). 

marker:= MARK (keyword) 

keyword 
You must use one of the following keywords: 

• NONE-Applies no video attributes to marker. 

• BOLD-Causes the marker to be bolded. 

• BLINK-Causes the marker to blink. 

• REVERSE-Causes the marker to be displayed in reverse video. 

• UNDERLINE-Causes the marker to be underlined. 

DESCRIPTION This built-in procedure can be used to establish placeholders, or "bookmarks." 

EXAMPLES 

The marker is tied to the character that indicates the current character position 
when the built-in procedure MARK is executed. If the character tied to the 
marker moves, the marker moves also. If the character tied to the marker 
is deleted, the marker moves to the nearest character position. The nearest 
character position is determined in the following way: 

1 If there is a character position on the same line to the right, the marker 
moves to this position, even if the position is at the end of the line. 

2 If the line on which the marker is located is deleted, the marker moves to 
the first position on the following line. 

You can move one column past the last character in a line and place a marker 
there. However, you cannot see a video attribute for the marker unless the 
marker is moved to another screen location. 

If you use a marker at the end of a line as a part of a range, even though the 
marker is not positioned on a character, it is included in the range. 

D user_mark : = MARK (NONE) 

This assignment statement places a marker at the current character position. 
There are no video attributes applied to the marker. 

~ user_mark_under : = MARK (UNDERLINE) 
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This assignment statement places a marker at the row and column position 
that corresponds to the current character position. The character tied to the 
marker is underlined. 
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EJ my _mark : = MARK (UNDERLINE) ; my _mark : = MARK (BLINK) 

~ SAMPLE PROCEDURE 

This assignment statement places a marker at the row and column position 
that corresponds to the current character position. The character tied to the 
marker is underlined and blinks. 

The following procedure marks a temporary position at the current character 
position, and then goes to the paste buffer and creates a range of the contents 
of the paste buffer. VAXTPU then goes to temp-pos and copies the text from 
the paste buffer at the temporary position. 

PROCEDURE ueer_paete 

temp_poe := MARK (NONE); 
POSITION (END_OF (paete_buffer)); 
MOVE_HORIZONTAL (-2); 
paete_text : = CREATE_RANGE (BEGINNING_OF (paete_buffer), 

MARK (NONE), NONE); 
POSITION (temp_poe); 
COPY_TEXT (paete_text); 

END PROCEDURE 
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MATCH 

FORMAT 

Returns a pattern that matches a sequence of characters starting at 
the current character position and continuing up to and including all 
the characters specified in the parameter string. 

pattern:= MATCH (string) 

parameter string 
A quoted string, or a variable name representing a string constant that 
contains the characters that you want to be the final part of the pattern. 

DESCRIPTION For a string to match a pattern that is returned by the built-in procedure 
MATCH, it must contain all of the characters that you specify as a parameter. 
The pattern that MATCH returns does not cross record (line) boundaries. 

EXAMPLES 
iJ pat1 :• MATCH ('abc') 

~ SAMPLE PROCEDURE 
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This assignment statement stores in patl a pattern that matches a string of 
characters starting with the current character position up to and including the 
characters "abc". 

The following procedure finds text within double parentheses. It moves the 
current character position to the beginning of the parenthetical text, if it exists. 

PROCEDURE user_double_parens 
paren_text := '((' t MATCH('))'); 
found_range := SEARCH (paren_text, FORWARD, NO_EXACT); 
IF found_range = 0 ! No match 

THEN MESSAGE ('No match found . '); 
ELSE POSITION (found_range); 

ENDIF 
END PROCEDURE 



MESSAGE 

FORMAT 

parameters 

DESCRIPTION 

EXAMPLES 
iJ MESSAGE ( 'Hello ' ) 

VAXTPU Built-In Procedures 
MESSAGE 

Inserts the characters in the string or range that you specify into 
the message buffer, if one exists (by default, VAXTPU looks for 
a buffer variable that is named MESSAGE_BUFFER). If there is no 
MESSAGE_BUFFER, V AXTPU displays the message at the current 
location on the device pointed to by SYS$OUTPUT (usually your 
terminal). 

MESSAGE ({ string } J 
range 

string 
Either a quoted string or a variable representing the text you want to include 
in the message buffer. 

range 
The range that contains the text that you want to include in the message 
buffer. 

The purpose of the built-in procedure is to provide the user who is writing 
an editing interface with a method of displaying messages in a way that is 
consistent with the VAXTPU language. If you have associated a message 
buffer with a message window, and if the message window is mapped to the 
screen, the string or range you specify appears immediately in the message 
window on the screen. 

If you have not associated a message buffer with a message window, 
messages are written to the buffer, but do not appear on the screen. 

This command writes the text 'Hello' in the message area. 
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El SAMPLE PROCEDURE 
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The following procedure determines whether the cursor is at the end of the 
line. It sends a text message to the message area on the screen about the 
position of the cursor. 

PROCEDURE user_on_eol 

! test if at eol , return true or false 
MOVE_HORIZONTAL (1) ; 
IF CURRENT_OFFSET = 0 !then we are on eol 

THEN 
user_on_end_of_line := 1 ; !return true 
MESSAGE ("Cursor at end of line") ; 

ELSE 
user_on_end_of_line : = O; !return false 
MESSAGE ("Cursor is not at the end of line"); 

ENDIF ; 
MOVE_HORIZONTAL (-1); !move back 

END PROCEDURE 
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MOVE_HORIZONTAL 
Changes the current character position in the current buffer by the 
number of characters you specify. 

FORMAT MOVE_HORIZONTAL (integer) 

parameter integer 
The signed (+/-) integer value that indicates the number of characters 
the current character position should be moved. A positive integer causes 
movement toward the end of the buffer. A negative integer causes movement 
toward the beginning of the buffer. 

DESCRIPTION The horizontal adjustment of the character position is tied to text. 

RETURN 
STATUS 

EXAMPLES 
iJ MOVE_HORIZONTAL (+5) 

MOVE_HORIZONTAL crosses line boundaries to adjust the current character 
position. 

The character position adjustment caused by MOVE_HORIZONTAL is not 
visible on the screen unless the cursor position and the current character 
position are the same (the current buffer must be associated with a window 
that is currently mapped to the screen). If they are the same, VAXTPU causes 
the screen to scroll (if necessary) so that the character position you establish 
with MOVE_HORIZONTAL is within the scrolling limits set for the window 
that is associated with this buffer. 

If you try to move past the beginning or the end of a buffer, VAXTPU 
displays a warning message. 

TPU$_NOCURRENTBUF 

TPU$_ENDOFBUF 

TPU$_ BEGOFBUF 

WARNING You are not positioned in a buffer. 

WARNING You are trying to move forward past 
last character of buffer. 

WARNING You are trying to move in reverse past 
first character of buffer. 

This command moves the current character position five characters to the 
right in the current buffer. 
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The following procedure moves text by sections that are eight lines long, 
and uses MOVE_HORIZONTAL to put the current character position at the 
beginning of the line. 

PROCEDURE user_move_by_lines 
IF CURRENT_DIRECTION z FORWARD 

THEN 
MOVE_VERTICAL (8) 

ELSE 
MOVE_VERTICAL(- 8) 

ENDIF; 
MOVE_HORIZONTAL (-CURRENT_OFFSET) ; 
END PROCEDURE 
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MOVE_TEXT 

MOVE_TEXT 

FORMAT 

parameters 

Moves the text you specify and places it in front of the current 
character position in the current buffer. When you move text with 
range and buffer parameters, you remove it from its original location. 

{ 
string } 

MOVE_ TEXT ( range ) 
buffer 

string 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that represents the text that you want to 
move. Text is not removed from its original location with this argument. 

range 
The range that contains the text you want to move. 

buffer 
The buffer that contains the text you want to move. 

DESCRIPTION If the current buffer is in insert mode, the text you specify is inserted before 
the current position in the current buffer. If the current buffer is in overstrike 
mode, the text you specify replaces text starting at the current position and 
continuing for the length of the string, range, or buffer. 

Markers and ranges are not moved with the text. If the text of a marker or 
a range is moved, the marker or range structure and any video attribute that 
you specified for the marker or range are moved to the next closest character. 
The next closest character is always a character following the marker or range. 
To remove the marker or range structure use the built-in procedure DELETE 
or set the variable to which the range is assigned to zero. 

MOVE_TEXT is similar to COPY_TEXT. However, MOVE_TEXT erases the 
text from its original location, while COPY_TEXT just makes a copy of the 
text for the new location. 

Note: You cannot add a buffer or a range to itself. If you try to add a buffer 
to itself, V AXTPU issues an error message. However, V AXTPU does 
not check for this condition for a range. If you are positioned within 
the range represented by the variable my_range, a statement like the 
following may cause an infinite loop: 

MOVE_TEXT (my_range) 

Press CTRL/C to stop the loop. 
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RETURN 
STATUS 

EXAMPLES 

For a range: 

TPU$_NOCACHE ERROR There is not enough memory to allocate 
a new cache . 

iJ MOVE_TEXT (main_buffer) 

~ SAMPLE PROCEDURE 
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If you are using insert mode for text entry, this command causes the text from 
main_buffer to be placed in front of the current position in the current buffer. 
The text is removed from main_buffer. 

The following procedure puts the text from the scratch buffer in front of the 
current character position in the main buffer. The text in the scratch buffer is 
removed; no copy of it is left there. 

PROCEDURE user_move_text 

LOCAL this_mode; 
Save mode of current buffer in this_mode 

this_mode : = GET_INFO (CURRENT_BUFFER, "mode"); 
Set current buffer to insert mode 

SET (INSERT, CURRENT_BUFFER); 
Move the scratch buffer text to the current buffer 

MOVE_TEXT (scratch_buffer); 
Reset current buffer to original mode 

SET (this_mode, CURRENT_BUFFER); 

END PROCEDURE 
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MOVE_VERTICAL 

MOVE_VERTICAL 
Modifies the current character position in the current buffer by the 
number of lines you specify. 

FORMAT MOVE_ VERTICAL (integer) 

parameter integer 
The signed(+/-) integer value that indicates the number of rows that the 
current position should be moved. A positive integer causes movement 
toward the end of the buffer. A negative integer causes movement toward 
the beginning of the buffer. 

DESCRIPTION The adjustment that MOVE_VERTICAL makes is tied to text. VAXTPU 

RETURN 
STATUS 

EXAMPLES 
iJ MOVE_VERTICAL (+6) 

tries to retain the same character offset relative to the beginning of the line 
when moving vertically. However, if there are tabs in the lines, the character 
position probably does not retain the same column position on the screen. 

The character position adjustment caused by MOVE_ VERTICAL is not visible 
on the screen unless the cursor position and the current character position 
are the same (the current buffer must be associated with a window that is 
currently mapped to the screen). If they are the same, VAXTPU causes the 
screen to scroll (if necessary) so that the character position that you establish 
with MOVE_ VERTICAL is visible. 

If you try to move past the beginning or end of a buffer, VAXTPU displays a 
warning message. 

TPU$_ BEGOFBUF 

TPU$_ENDOFBUF 

TPU$_NOCURRENTBUF 

WARNING You are trying to move forward past 
first character of buffer. 

WARNING You are trying to move in reverse past 
last character of buffer. 

WARNING You are not positioned in a buffer. 

This command moves the current position in the current buffer vertically 5 
rows toward the end of the buffer. 
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~ SAMPLE PROCEDURE 
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The following procedure moves text by sections that are eight lines long. 

PROCEDURE user_move_8_lines 
IF CURRENT_DIRECTION = FORWARD 

THEN 
MOVE_VERTICAL (8) 

ELSE 
MOVE_VERTICAL (- 8) 

ENDIF ; 
MOVE_HORIZONTAL(- CURRENT_OFFSET) ; 
END PROCEDURE 



NOTANY 

FORMAT 

parameter 

DESCRIPTION 

EXAMPLES 

VAXTPU Built-In Procedures 
NOTANY 

Returns a pattern that matches any single character not in the string 
that is used as a parameter. 

pattern := NOT ANY (string) 

string 
A quoted string, or a variable name representing a string constant that 
contains characters that cause a match of the pattern to fail. 

When used with the built-in procedure SEARCH, the pattern returned by 
NOTANY causes a successful match if none of the characters in the pattern is 
found in the text being searched for a match. 

The pattern returned by NOTANY matches a single character. This behavior 
is different from the built-in procedure SCAN that returns a pattern that 
matches the longest string of characters that does not contain any of the 
characters in a specified string. See SCAN and SCANL for more information. 

For more information on patterns, see Section 2. 

[I pat1 : = NOTANY ('XYZ') 

~ SAMPLE PROCEDURE 

This assignment statement creates a pattern that matches the first character 
that is not an X, a Y, or a Z. The match fails if a character (other than X, Y, or 
Z) is not found. 

The following procedure starts at the current location and looks for the first 
non-alphabetic, non-lowercase character. The variable non_alpha_range 
stores the character that matches these conditions. 

PROCEDURE user_search_for_nonalpha 

non_alpha_pattern := NOTANY ('abcdefghijklmnopqrstuvwxyz'); 
non_alpha_range := SEARCH (non_alpha_pattern, FORWARD, NO_EXACT); 
IF (non_alpha_range • 0) 

THEN 
user_search_for_first_nonalpha : = O; 

ELSE 
user_search_for_first_nonalpha := BEGINNING_OF 

(non_alpha_range); 
ENDIF; 
END PROCEDURE 

The value of this procedure is either a marker pointing 
to the next non-alphabetic character or the integer zero 
if no non-alphabetic characters are found . You can call 
it in the following way : 

non_alpha_marker := user_search_for_nonalpha; 
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POSITION 

FORMAT 

parameters 

Establishes the current character position in the editing context. You 
can position to a range, a marker, a buffer, or a window. 

POSITION 

buffer 

buffer 
marker 
range 
window 

The buffer in which you want to place the current character position; it 
becomes the last position you occupied in the buffer. 

marker 
The marker to which you want to tie the current character position. 

range 
The range in which you want to place the current character position; it is at 
the beginning of the range. 

window 
The window in which you want to place the current character position. 
The window must be mapped to the screen. The current character position 
becomes the row and column on the screen that you occupied the last time 
you were positioned in this window. 

DESCRIPTION Positioning to a window causes the buffer associated with the window to 
become the current buffer. 

RETURN 
STATUS 
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Positioning to a buffer, a range, or a marker does not necessarily move the 
cursor position. VAXTPU does not change the cursor position unless the 
cursor is in a window associated with the buffer that is specified or implied 
by the POSITION parameters. If you want to do visible editing, you should 
position to a window rather than a buffer. 

If you try to position to an invisible window, VAXTPU issues a warning 
message. 

TPU$_ WINDNOTMAPPED WARNING 

TPU$_ WINDNOTVIS WARNING 

Window is not mapped to the screen. 

Window is totally occluded. 



EXAMPLES 

VAXTPU Built-In Procedures 
POSITION 

i] POSITION (message_window) 

This command moves your current character position to the message window. 
Your position in the window is the same character position you occupied 
when you were last positioned in the window. 

El user_mark :~ MARK(NONE) ; 
POSITION (user_mark) 

El SAMPLE PROCEDURE 

These statements make the current character position the marker associated 
with the variable user_mark. 

The following procedure moves the current character position between two 
windows. (Note that the current buffer is implicitly changed also.) 

PROCEDURE user_change_windows 

IF CURRENT_WINDOW = main_window 
THEN POSITION (extra_window) ; 
ELSE POSITION (main_window); 

ENDIF ; 
END PROCEDURE 
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QUIT 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 
iJ QUIT 
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Leaves the editor without writing to a file. 

QUIT 

None. 

If you modify any buffers that are not SET (NO_WRITE, . .. ) VAXTPU tells 
you that you have modified buffers and asks whether you want to quit. Enter 
Y (Yes) if you want to quit without writing out any modified buffers. Enter N 
(No) if you want to retain the modifications you have made and return to the 
editor. 

EXIT is the built-in procedure to use when you have made changes and want 
to save them when you leave the editor. (For more information, see the 
description of EXIT.) 

A special use of the built-in procedure QUIT is at the end of your section file 
when you are compiling it for the first time. See Section 5, VAXTPU Program 
Development, for information on creating section files. 

TPU$_CANCELQUIT WARNING 'NO' response was received from 
' ... continue quitting?' prompt. 

This command returns the editor to the caller. If you have modified any 
buffers, you see the following prompt: 

Buffer modifications will not be saved , continue quitting (Y or N)? 

Enter Y( es) if you want to quit and not save the modifications. Enter N( o) if 
you want to return to the editor. 

The following example contains statements similar to those in the last part 
of the EDTSECINI.TPU file that creates the EDT Keypad Emulator. The 
SAVE statement creates a section file that is saved in binary format. The 
QUIT statement causes an exit from VAXTPU without any changes to the file 
EDTSECINI. TPU. 

POSITION (main_window) ; 
tpu$local_init; 
edt$define_keys; ! bind keys 
SAVE ( 1 SYS$LIBRARY :EDTSECINI.TPU$SECTION 1

); 

QUIT; 



~ SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
QUIT 

The following procedure turns off the display of the success message, "Editor 
successfully quitting", when you use the built-in procedure QUIT to leave an 
editing interface. 

PROCEDURE user_quit 

SET (SUCCESS, OFF); 
QUIT; 
!Turn message back on in case user answers "No" to the 
!prompt "Buffer modifications will not be saved, continue 
!quitting (Y or N)?" 
SET (SUCCESS, ON) ; 

END PROCEDURE 
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READ_CHAR 
Stores the next character entered from the keyboard in a string 
variable. 

FORMAT string:= READ_CHAR 

parameters None. 

DESCRIPTION The character read by READ_CHAR is not echoed on the screen; therefore, 
the cursor position does not move. 

EXAMPLES 
i] new_char := READ_CHAR 

E3 SAMPLE PROCEDURE 
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READ_CHAR does not process escape sequences. If a VAXTPU procedure 
uses READ_CHAR for an escape sequence, only part of the escape sequence 
is read. The remaining part of the escape sequence is treated as text 
characters. If control then returns to VAXTPU, or a READ__KEY or a 
READ_LJNE is executed, the results may be unpredictable. 

This assignment statement stores the next character that is entered on the 
keyboard in the string new_char. 

The following procedure enters the next character that is entered from the 
keyboard in the current buffer. If a key that sends an escape sequence is 
pressed, the entire escape sequence is added to the buffer, as if it were regular 
text. 

PROCEDURE user_quote 
COPY_TEXT (READ_CHAR); 

END PROCEDURE 
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READ_FILE 

READ_FILE 

FORMAT 

parameter 

Reads a file and adds the contents of the file immediately before the 
current line in the current buffer. READ_FILE optionally returns a 
string containing the file specification of the file read. 

[string2 :=] READ_FILE (string 1) 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the name of the file you want 
to read and include in the current buffer. 

DESCRIPTION VAXTPU writes a message indicating how many records (lines) were read. 

RETURN 
STATUS 

EXAMPLES 

TPU$_NOCURRENTBUF 

TPU$_CONTROLC 

TPU$_NOCACHE 

WARNING 

ERROR 

ERROR 

You are not positioned in a buffer. 

The execution of the read terminated 
because you pressed CTRL/C. 

There is not enough memory to allocate 
a new cache . 

iJ READ_FILE ('login . com') 

~ SAMPLE PROCEDURE 

This statement reads the file login.com and adds it to your current buffer. 

The following procedure creates a second window and a second buffer and 
maps the window to the screen. The procedure also prompts the user for a 
file name to include in the buffer and defines the editor SHIFT_KEY (PFl by 
default) and W key combination as the key by which to move to the second 
window. 

PROCEDURE user_two_windows 
w2 : = CREATE_WINDOW (1, 10, ON) ; 
b2 : = CREATE_BUFFER ('but2'); 
MAP (w2, b2); 
READ_FILE (READ_LINE ('Enter tile name tor 2nd window : ')) ; 
POSITION (BEGINNING_OF (b2)); 
DEFINE_KEY ('POSITION (w2) ' , KEY _NAME ( "W", SHIFT_KEY)); 
END PROCEDURE 
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READ_KEY 
Waits for you to press a key and then returns the keyword for that 
key. 

FORMAT keyword:= READ_KEY 

parameters None. 

DESCRIPTION This built-in procedure should be used rather than READ_CHAR when you 
are entering escape sequences, control characters, or any characters other 
than text characters. READ_KEY processes escape sequences and VAXTPU's 
SHIFT_KEY (PFl by default). 

EXAMPLES 
i] my_key := READ_KEY 

~ SAMPLE PROCEDURE 
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The key that is read by READ_KEY is not echoed on the terminal screen. 

This assignment statement reads the next key that is entered and stores the 
keyword for that key in the variable myJey. 

The following procedure sets the SHIFT_KEY to the last (that is, current) key, 
reads in the next key, and returns the keyname for the shifted key. VAXTPU 
does not save the SHIFT_KEY setting from session to session. Use the 
built-in procedure DEFINE_KEY with the variable key_to_shift that is 
returned if you want to save the SHIFT_KEY that you define from session to 
session. 

PROCEDURE user_get_shittkey 

! Keyword tor key pressed after shift key 
LOCAL key_to_shitt; 
SET (SHIFT_KEY, LAST_KEY); 
key_to_shitt : = KEY_NAME (READ_KEY, SHIFT_KEY) ; 
RETURN (key_to_shitt) ; 

END PROCEDURE 
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READ_LINE 

FORMAT 

parameters 

DESCRIPTION 

Displays the text that you specify as a prompt for input and reads 
the information entered in response to the prompt. You can 
optionally specify the maximum number of characters to be read. 
READ_LINE returns a string that holds the data that is entered in 
response to the prompt. 

string2 := READ_LINE /[ (string 11[ ,integer JI) JI 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the text used as a prompt for 
input. This parameter is optional. 

integer 
The integer value that indicates how many characters to read from the input 
entered in response to the prompt. The maximum number is 132 which 
corresponds to the local buffer size that is set by VAXTPU. This parameter is 
optional. 

By default, the text you specify as a prompt is written in the PROMPT-AREA 
on the screen. The PROMPT-AREA is established with the built-in procedure 
SET (PROMPT-AREA, ... ). See SET (PROMPT-AREA, . .. ) for more 
information. If no PROMPT-AREA is defined, the text specified as a prompt 
is displayed at the current location on the device pointed to by SYS$OUTPUT 
(usually your terminal) . 

If READ_LINE terminates because it reaches the limit of characters specified 
as the second parameter, the last character read becomes the last key. 
Example 2 is a procedure that tests for the last key entered in a prompt 
string. 

When you invoke VAXTPU with the /NODISPLAY qualifier, terminal 
functions, such as screen display and key definitions, are not used. The 
built-in procedure READ_LINE calls the LIB$GET_JNPUT routine to issue 
a prompt to SYS$INPUT and accept input from the user. A read done this 
way does not terminate when the number of keys you specified as the second 
parameter ([integer]) are entered. However, string2 contains the number of 
characters specified by the integer parameter and LAST_KEY contains the 
value of the key that corresponds to the integer specified as the last key to 
be read, except in the following cases. If the read is terminated by CTRL/Z, 
LASL.KEY has the value CTRL/Z. If the read is terminated by a carriage 
return before the specified integer limit is reached, LAST_KEY has the value 
of the RETURN key. 

If you are running VAX/VMS with line editing turned on (this is the default), 
line editing commands, such as CTRL/ A and the arrow keys, are available 
for use on command lines of EVE or the EDT Keypad Emulator. You can use 
line editing commands to edit your response to the READ_LINE prompt. 
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READ_LINE 

EXAMPLES 
[I my_prompt := READ_LINE ('Enter key definition : ', 1) 

~ SAMPLE PROCEDURE 

El SAMPLE PROCEDURE 
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This assignment statement displays the text "Enter key definition:" in the 
PROMPL.AREA, and stores the first character of the user's response in the 
variable my_prompt. 

The following procedure prompts for 3 characters and stores them in the 
variable my_ input. It then tests for the last key entered. 

PROCEDURE user_test_lastkey 
LOCAL my_key , lk; 

my_input : = READ_LINE ( ' Enter 3 characters : ' , 3) ; 

!Press the keys 'ABC ' 
my_key : = LAST_KEY; 
IF my_key = KEY_NAME ('C') 

THEN 
MESSAGE ("C key") ELSE MESSAGE ('error') ENDIF; 

END PROCEDURE 

The following procedure is used by commands that prompt for integers. The 
procedure returns true if prompting worked or was not needed; it returns false 
otherwise. The value that is returned is returned as an output parameter. 

Parameters : 

old_nu.mber Old integer value - input 
new_nu.mber New integer value - output 
prompt_stri ng Text of prompt - input 
no_value_message Message printed if user hits RETURN to 
get out of the command - input 
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READ_LINE 

PROCEDURE user_prompt_number (old_number , new_number, 
prompt_string, no_value_message) 

! String read after prompt 
LOCAL read_line_string; 

new_number : = old_number ; 
IF old_number < 0 

THEN 
read_line_string : = READ_LINE (prompt_string); 
EDIT (read_line_string , TRIM) ; 
IF read_line_string =" 

THEN 
MESSAGE (no_value_message) ; 
new_number : = O; 
RETURN (0) ; 

ELSE 
TRANSLATE (read_line_string, "1" , "l") ; ! Change lowercase 1 to #1 
new_number : = INT (read_line_string); 

ENDIF; 

ELSE 

IF (new_number = 0) and (read_line_string <> "0") 
THEN 

MESSAGE (FAO ("Don't understand !AS" , read_line_string)) ; 
RETURN (O); 

ELSE 
RETURN (1); 

ENDIF; 

RETURN (1) ; 
ENDIF; 

END PROCEDURE 
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REFRESH 
Repaints the whole screen. It erases any extraneous characters, 
such as those caused by noise on a communication line, and 
repositions the text so that the screen represents the last known 
state of the editing context. 

FORMAT REFRESH 

parameters None. 

DESCRIPTION REFRESH causes a redrawing of every line of every window that is mapped 
to the screen. The prompt area is erased. This built-in procedure causes the 
screen to change immediately. Even if REFRESH is issued from within a 
procedure, the action takes place immediately. VAXTPU does not wait until 
the entire procedure is completed to execute the built-in procedure REFRESH. 

EXAMPLES 
[J REFRESH 

El SAMPLE PROCEDURE 
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VAXTPU reissues escape sequences as appropriate to do any of the following: 

• To set the scrolling region 

• To set the keypad into applications mode 

• To get the video attributes in a known state 

• To clear the screen of a DEC_CRT 

• To reset the graphic character sets 

REFRESH repaints the whole screen. See UPDATE for a description of how 
to update a single window to make it reflect the current state of the buffer 
associated with the window. 

This command causes the screen manager to repaint the whole screen so that 
it reflects the current internal state of the editor. 

The following procedure removes the contents of the message_buffer and 
then repaints the whole screen. 

PROCEDURE user_repaint 

ERASE (message_buffer) ; 
REFRESH ; 

END PROCEDURE 



REMAIN 

FORMAT 

parameters 

VAXTPU Built-In Procedures 
REMAIN 

Returns a pattern that matches any string starting at the current 
character position and continuing to the end of the current line. 

pattern := REMAIN 

None. 

DESCRIPTION The pattern that is returned does not cross line boundaries. 

EXAMPLES 
[] pat1 : = LINE_BEGIN t ' ! ' t REMAIN 

r.1 SAMPLE PROCEDURE 

This assignment statement stores in the variable pat1 a pattern that matches 
all lines that have an exclamation point at the beginning of the line. 

The following procedure moves toward the end of the buffer, stopping at the 
first uncommented line. 

PROCEDURE user_move_skip_comments 

ON_ERROR 
! This statement causes us to stop moving 
! vertically as soon as the search for a comment 
! on the current line fails 

RETURN 
ENDON_ERROR 

! Move to beginning of line first 
MOVE_HORIZONTAL(-CURRENT_OFFSET) ; 
! comment character must be at the beginning of the line 
comment_pattern := ANCHOR t '!' t REMAIN; 
MOVE_VERTICAL (1); 
LOOP 

comment_range : = SEARCH (comment_pattern, FORWARD); 
MOVE_VERTICAL (1) ; 

ENDLOOP ; 
END PROCEDURE 
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REMOVE_KEY_MAP 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLE 
SAMPLE CODE 

4-144 

Removes key maps from key-map lists. 

REMOVE_KEV_MAP (string 1, string2 {, ALL]/) 

string1 
A quoted string, or a variable name representing a string constant, that 
specifies the name of the key-map list containing the key map to be removed. 

string2 
A quoted string, or a variable name representing a string constant, that 
specifies the name of the key map to be removed from the key-map list. 

ALL 
This keyword is an optional argument. It specifies that all the key maps with 
the name specified by string2 in the key-map list are to be removed. 

This built-in procedure removes one or more key maps from a key-map 
list. If the optional keyword ALL is specified, all of the key maps with the 
specified name in the key-map list are removed from the list. Otherwise, only 
the first entry with the specified name is removed. 

TPU$_NOKEYMAP 

TPU$_NOKEYMAPLIST 

TPU$_KEYMAPNTFND 

TPU$_EMPTYKMLIST 

WARNING Second argument is not a defined key 
map. 

WARNING Second argument is not a defined key 
map. 

WARNING The key map listed in the second 
argument is not found. 

WARNING The key-map list specified in the first 
argument contains no key maps. 

In the following example, a key-map list, named KEYMAP_LIST, is created. 
The call to SHOW (KEY_MAP_LISTS) shows that the key-map list contains 
three key maps: KEYMAP_l , KEYMAP_2, and KEYMAP_l again. After the 
call to REMOVE_KEY_MAP, the call to SHOW (KEY_MAP_LISTS) shows 
that the key-map list contains only KEYMAP_2 . 
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user$keymap_1 : = CREATE_KEY_MAP ("keymap_1"); 
user$keymap_2 := CREATE_KEY_MAP ("keymap_2"); 
user$keymap_list := CREATE_KEY_MAP_LIST ("keymap_list", user$keymap_1, 

user$keymap_2) ; 
ADD_KEY_MAP (user$keymap_list, "last", user$keymap_1) ; 

SHOW (KEY_MAP_LISTS); 

REMOVE_KEY_MAP (user$keymap_list, user$keymap_1, ALL); 

SHOW (KEY_MAP_LISTS); 

4-145 



VAXTPU Built-In Procedures 
SAVE 

SAVE 
Writes the binary form of all currently defined procedures, variables, 
and key definitions to the section file you specify. 

FORMAT SAVE (string) 

parameter string 
A quoted string, a variable name representing a string constant, or 
an expression that evaluates to a string, that is a valid VAX/VMS file 
specification. You should supply a full VAX/VMS file specification, including 
device and directory. 

DESCRIPTION SAVE is used to add to or create VAXTPU section files. If you are adding 
to an existing section file, the new section file contains all of the items from 
the original section file and the new items from the current editing session. 
Section files enable VAXTPU interfaces to start up quickly because they 
contain the following items in binary form: 

RETURN 
STATUS 
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• All compiled PROCEDURE ... ENDPROCEDURE statements. 

• Every variable created (only the variable's name is saved, not its contents). 

• Every key definition that binds a statement, procedure, program, or a 
learn sequence to a key. (This includes the comments that you add to key 
definitions.) 

• Every key map and key-map list created. 

When you use the built-in procedure SAVE during an editing session to 
add items to an existing section file, SA VE does not keep items that were 
established interactively with the built-in procedure SET (for example, margin 
settings for buffers, or setting the editor's shift key to something other than 
the PFl key.) 

You should use a full file specification as the string parameter for SAVE. 
If you do not supply a full file specification, VAXTPU uses the device and 
directory associated with the /SECTION qualifier. If you explicitly used 
/SECTION=full-file-spec to invoke VAXTPU, the device and directory 
you specified are used. If you did not provide a full file specification 
for /SECTION, or if you did not explicitly use /SECTION, the device 
and directory pointed to by the logical name TPUSECINI (by default, 
SYS$LIBRARY) are used. If you explicitly used /NOSECTION when invoking 
VAXTPU, the current device and directory are used if you do not provide a 
full file specification. 

The default file type is TPU$SECTION. 

TPU$_SA VEERROR ERROR The section cannot be created because 
of errors in context being saved . 



EXAMPLE 
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SAVE ( 1 SYS$LOGIN:mysection .TPU$SECTION 1
) 

This command, issued just before exiting from the editor, adds all of the 
procedure definitions, key definitions, and variables from your current editing 
session to the section file with which you invoked VAXTPU. The new file that 
you specify, SYS$LOGIN:mysection.TPU$SECTION, contains initialization 
items from the original section file and from your editing session. 

To invoke VAXTPU with the new, combined section file, enter the following 
command at the DCL level: 

$ EDIT/TPU/SECTION=SYS$LOGIN :mysection 
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SCAN 

FORMAT 

Returns a pattern that matches the longest string of characters that 
does not contain any of the characters included in the parameter 
string . 

pattern := SCAN (string) 

parameter string 
A quoted string, or a variable name representing a string constant, that 
contains the characters that you do not want to match. 

DESCRIPTION The pattern that is returned does not cross record (line) boundaries. The 
pattern starts at the current character position and continues to the end of 
the current line or until it finds one of the characters in the string used as a 
parameter. 

EXAMPLES 
[I pat 1 : = SCAN ( 'abc') 

~ SAMPLE PROCEDURE 
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This assignment statement stores a pattern that matches the longest string of 
characters that does not contain a, b, or c in patl. 

The following procedure identifies parenthetical text within a single line. It 
moves the current character position to the beginning of the parenthetical 
text, if it exists. 

PROCEDURE user_find_parens 

Paren_text : = ANY('(') t SCAN(')'); 
found_range : = SEARCH (Paren_text, FORWARD, NO_EXACT); 
IF found_range = 0 ! No parentheses . 

THEN MESSAGE ('No parentheses found . '); 
ELSE POSITION (found_range); 

ENDIF 
END PROCEDURE 



SCANL 
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Returns a pattern that matches the longest string of characters that 
does not contain any of the characters included in the parameter 
string. SCANL crosses record (line) boundaries. 

FORMAT pattern:= SCANL (string) 

parameter string 
A quoted string, or a variable name representing a string constant, that 
contains the characters that you do not want the pattern to match. 

DESCRIPTION SCANL is similar to SCAN. However, SCANL continues a pattern beyond 
the end of the line. A SCANL pattern starts at the current character position 
and continues beyond the end of the line until it finds one of the characters 
in the specified string or until it reaches an end-of-search condition. The 
end-of-search condition is the beginning of the buffer if the direction of the 
search is REVERSE or the end of the buffer if the direction of the search is 
FORWARD. 

EXAMPLES 
D pat1 : = SCANL ('abc') 

~ SAMPLE PROCEDURE 

This assignment statement stores in patl the longest string starting at the 
current character position that does not contain a, b, or c. 

The following procedure identifies parenthetical text if it exists, and locates 
the current character position at the beginning of founcLrange. 

PROCEDURE user_tind_parens 
paren_text := ANY('(') k SCANL ('(') ; 
tound_range : = SEARCH (Paren_text, FORWARD, NO_EXACT); 
IF tound_range = 0 ! No more parentheses. 

THEN MESSAGE ('No parentheses found . '); 
ELSE POSITION (tound_range); 

ENDIF 
END PROCEDURE 
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SCROLL 

FORMAT 

parameters 

DESCRIPTION 
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Moves the lines of text in the buffer up or down on the screen by 
the number of lines you specify. The cursor does not move but 
stays positioned at the same relative screen location. The current 
character position is different from the character position that was 
current before you issued the scroll command. SCROLL optionally 
returns an integer that indicates the number and direction of lines 
actually scrolled . (A negative number indicates the number of lines 
scrolled upwards; a positive number indicates the number of lines 
scrolled downwards.) The value of integer2 may differ from what 
was specified in integer 1 . 

[integer2 :=] SCROLL (window/[, { + } integer1]/) 

window 
The window associated with the buffer whose text you want to scroll. 

integer1 
The signed (+/-) integer value that indicates how many lines you want the 
text to scroll. A positive integer causes the text in the window to scroll up 
from the bottom of the screen to the top. A negative integer causes the text in 
the window to scroll down from the top of the screen to the bottom. If you 
specify O as the integer value, no scrolling occurs. 

This parameter is optional. 

If you omit the second parameter, the text scrolls continuously until it reaches 
a buffer boundary or until you press a key. If the current direction of the 
buffer is FORWARD, the text scrolls to the end of the buffer. If the current 
direction of the buffer is REVERSE, the text scrolls to the beginning of the 
buffer. If you press a key that has commands bound to it, the scrolling stops 
and VAXTPU executes the commands bound to the key. 

You can scroll text only in a visible window. If the window is not currently 
visible on the screen, VAXTPU issues an error message. 

Note that SCROLL causes the screen to scroll immediately. It does not wait 
for the completion of a procedure to take effect. 

SCROLL does not work in the following cases: 

• If you have turned off the screen update flag with SET 
(SCREEN_UPDATE, OFF). 

• If you used the /NODISPLAY qualifier when invoking VAXTPU on an 
unsupported device. 

• If the window that you specify is not visible on the screen. 

When the scrolling is complete, the current charact2r position (record and 
offset) is set to match the cursor position (screen line and column position). 



RETURN 
STATUS 

EXAMPLES 
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After the scrolling stops, the cursor may be located to the right of the last 
character in the new current record. In this instance, any VAXTPU built-in 
procedure that requires a record offset (for example, CURRENT_OFFSET, 
MOVEJiORIZONTAL, MOVE_ VERTICAL, MARK, and so on) causes the 
record to be blank-padded to the cursor location. 

If the screen you are using does not have hardware scrolling regions, the 
window being "scrolled" is repainted for each scroll that would have occurred. 
SCROLL (my_window, 3) repaints the window three times. 

TPU$_WINDNOTMAPPED WARNING You are trying to scroll an unmapped 
window. 

TPU$_CONTROLC ERROR You pressed CTRL/C to stop scrolling . 

iJ SCROLL (main_window,+1O) 

El SCROLL (my_window) 

~ SAMPLE PROCEDURE 

This command causes the text of the buffer that is mapped to the main 
window to scroll up 10 lines. 

This command causes the text in the buffer that is mapped to my_window 
to scroll in the direction to which the buffer is set until it reaches a buffer 
boundary. 

The following procedure scrolls the main buffer and returns the number of 
lines scrolled, until the user presses a key. 

PROCEDURE user_scroll_buffer 

LOCAL scrolled_lines ; 
MESSAGE ("Press any key to stop scrolling ... "); 
scrolled_lines : = SCROLL (main_window); 
dummy_key :• READ_KEY 

RETURN scrolled_lines; 

ENDPROCEDURE; 
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SEARCH 

FORMAT 

parameters 

DESCRIPTION 
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Looks for a particular arrangement of characters and returns a range 
that contains the matching characters in the current buffer. 

range:= 

SEARCH ({ 5tring } ,keyword1 /[,keyword2]J) 
pattern 

string 
The string that you want to match. 

pattern 
The pattern that you want to match. 

keyword1 
You must use one of the following words: 

• FORWARD-Indicates a search in a forward direction. 

• REVERSE-Indicates a search in a reverse direction. 

keyword2 
The following keywords are optional. If you do not specify a third parameter, 
NO__EXACT is the default. 

• EXACT-Indicates that the characters SEARCH is trying to match must 
be exactly the same case (upper, lower, or mixed case) as the characters in 
the string or pattern that is used as the first parameter. 

• NO__EXACT-Indicates that the characters SEARCH is trying to match 
need not be the same case (upper, lower, or mixed case) as the characters 
in the string or pattern that is used as the first parameter. 

A successful SEARCH returns a range. The range contains the characters 
in the current buffer that match the characters you specified with string or 
pattern. If SEARCH fails to find a match, a O is returned and an error is 
signaled. 

If you want the current character position to move to the beginning of the 
range returned by SEARCH, you must use the built-in procedure POSITION 
to move the cursor. 

To search for complex character arrangements, use a pattern rather than 
a string as the parameter for SEARCH. See Section 2 for a description of 
patterns. 

By default, the built-in procedure SEARCH uses the seek search mode of 
searching. For information on the modes of searching see Section 2. 



RETURN 
STATUS 

EXAMPLES 

TPU$_STRNOTFOUND 
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WARNING Search for a string or pattern was 
unsuccessful. 

[I user_range : = SEARCH ('Reflections of MONET', FORWARD, NO_EXACT) 

~ SAMPLE PROCEDURE 

If you were searching a buffer in which the string 'Reflections of Monet' 
appeared, this assignment statement would store the characters 'Reflections of 
Monet' in the range user_range. The search would find a successful match 
even though the characters in the word Monet do not match in case, because 
you specified NO-EXACT. 

The following procedure searches for the word 'CHAPTER' appearing at the 
beginning of a line. If it finds it, it positions to the beginning of the string. If 
it doesn't find it, it writes an appropriate message in the message buffer. 

PROCEDURE user_find_chap 
chap : = LINE_BEGIN k 'CHAPTER'; 
found_range : = SEARCH (chap, FORWARD, NO_EXACT); 

IF found_range = 0 ! No match found . 
THEN MESSAGE ('CHAPTER not found . '); 
ELSE POSITION (found_range); 

ENDIF 
END PROCEDURE 
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SELECT 

FORMAT 

parameter 

Returns a marker for the current character position in the current 
buffer. You must specify how the marker is to be displayed on 
the screen (no special video, reverse video, bolded, blinking, or 
underlined) . 

The marker returned by SELECT indicates the first character position 
in a select range. The video attribute that you specify for the marker 
applies to all the characters in a select range. For information on 
creating a select range, see SELECT_RANGE. 

marker:= SELECT (keyword) 

keyword 
Specifies how the marker that is returned is to be displayed on the screen. 
You must use one of the following keywords: 

• NONE-Applies no video attributes to marker. 

• BOLD-Causes the marker to be bolded. 

• BLINK-Causes the marker to blink. 

• REVERSE-Causes the marker to be displayed in reverse video. 

• UNDERLINE-Causes the marker to be underlined. 

DESCRIPTION SELECT returns a select marker that establishes the beginning of a select 
range. The select marker is positioned at the character position that is the 
current character position when the built-in procedure SELECT is executed. 
(The select marker is actually positioned between character positions, rather 
than on a character position). A select range includes all the characters 
between the select marker and the current position. 
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Only one select marker per buffer can be active at any one time. If a buffer is 
associated with more than one visible window, the select range is displayed 
in only one window (the current or most recent window). 

If the buffer in which you are selecting text is associated with the current 
window, as you move from the select marker to another character position 
in the same buffer, all the characters over which you move the cursor are 
included in the select range, and the video attribute that you specify for the 
select marker is applied to the characters in the range. The video attribute of 
a selected character is not visible when you are positioned on the character, 
but once you move beyond the character, the character is displayed with the 
attribute you specify. 

If the current character is deleted, the marker moves to the nearest character 
position. The nearest character position is determined in the following way: 

1 If there is a character position on the same line to the right, the marker 
moves to this position, even if the position is at the end of the line. 



RETURN 
STATUS 

EXAMPLES 
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2 If the line on which the marker is located is deleted, the marker moves to 
the first position on the following line. 

If you are positioned at the select marker and you insert text, the select 
marker moves to the first character of the inserted text. You can move one 
column past the last character in a line. (With free cursor motion, you can 
move even further beyond the last character of a line.) However, if you 
establish a select marker beyond the last character in a line, no video attribute 
is visible for the marker. 

TPU$_QNESELECT WARNING Select is already active. 

[l select_mark : = SELECT (NONE) 

This assignment statement places a marker at the current character position. 
Because NONE is specified, no video attributes are applied to a select range 
that has this marker as its beginning. 

i:3 select_mark_under : = SELECT (UNDERLINE) 

~ SAMPLE PROCEDURE 

This assignment statement places a marker at the current character position. 
Any characters included in a select range that has this marker as its beginning 
are underlined. 

The following procedure creates a bold marker that is used as the beginning 
of a select region. As you move the cursor, the characters that you 
select are bolded. To tum off the selection of characters set the variable 
user_v_beginning_of_select to 0. 

!+ 
! BOLD SELECTED TEXT 
! -

PROCEDURE user_start_select 

user_v_beginning_ot_select : = SELECT(BOLD) ; 

ENDPROCEDURE 
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SELECT_RANGE 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Returns a range that contains all the characters between the marker 
established with the built-in procedure SELECT and the current 
character position. SELECT_RANGE does not include the character 
at the end position in the selected range. 

range := SELECT_RANGE 

None. 

If you select text in a forward direction, the select range includes the marked 
character and all characters up to but not including the current character. 
If you select text in a reverse direction from the marker, the select range 
includes the current character and all characters up to but not including the 
marked character. 

SELECT_RANGE is used in conjunction with SELECT to allow the user to 
mark a section of text for treatment as an entity. 

The procedure for selecting a section of text is the following: 

1 Use the built-in procedure SELECT to place a marker at the beginning of 
the section you want to select (for example, ml := SELECT (NONE)). 

2 Mark the characters that you want in the select region by moving from 
character to character with the cursor. 

3 When all of the text is selected, create a range that contains the selected 
text (for example, rl := SELECT_RANGE). 

4 Stop the selection of characters by setting the marker that marks the 
beginning of the range to null (ml := 0). 

TPU$_ NOSELECT 

TPU$_ SELRANGEZERO 

WARNING There is no select active. 

WARNING Select range contains zero selected 
characters. 

[I select_1 : = SELECT_RANGE 
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This assignment statement puts the range for the currently selected characters 
in the variable select_1 . 



~ SAMPLE PROCEDURE 
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The following procedure shows the use of SELECT-RANGE multiple times in 
the same procedure. 

PROCEDURE user_select 

Start a select region 
user_select_position : = SELECT (REVERSE); 
MESSAGE ("Selection started . ") ; 

Move 6 rows and create a select region 
MOVE_VERTICAL (6) ; 
SR1 : = SELECT_RANGE; 

Move 6 rows and create another select region 
MOVE_VERTICAL (6) ; 
SR2 : = SELECT_RANGE; 

Stop the selection by setting the select marker to 0 . 
user_select_position : = 0; 

END PROCEDURE 
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SEND 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 
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Passes data to a subprocess . 

{ 

buffer } 
SEND ( ran_ge , process) 

strmg 

buffer 
The buffer whose contents you want to send to the subprocess. 

range 
The range whose contents you want to send to the subprocess. 

string 
The string that you want to send to the subprocess. 

process 
The process to which you want to send data. 

All output from the subprocess is stored in the buffer that was associated with 
the subprocess when you created it. See CREATEJROCESS. Your editing 
stops until the process responds to what is sent. 

If you specify a buffer or a range as the data to pass to a subprocess, the lines 
of the buffer or range are sent as separate records. 

TPU$_NOPROCESS 

TPU$_SENDF AIL 

For a buffer: 

TPU$_NOSENDBUF 

For a range: 

TPU$_CONTROLC 

WARNING Subprocess that you tried to send to 
has already terminated. 

WARNING Unable to send input to a subprocess. 

WARNING Input buffer is same as output buffer. 

ERROR The execution of the command you 
sent terminated because you pressed 
CTRL/C. 



EXAMPLES 
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iJ SEND ('DIRECTORY', user_process) 

ea SAMPLE PROCEDURE 

This command sends the DCL command DIRECTORY to the subprocess 
named user-process. The subprocess must already be created with the built
in procedure CREATE_FROCESS so that the output can be stored in the 
buffer associated with the subprocess. 

The following procedure uses the built-in procedure SEND to pass a 
command to a subprocess in which the DCL MAIL utility is running. The 
command to be sent to the subprocess is obtained with the built-in procedure 
READ_LINE. 

PROCEDURE mail_subp 

CREATE A BUFFER AND A WI NDOW THAT A SUBPROCESS CAN RUN IN 
v_mail_butter :• CREATE_BUFFER ("mail_butter"); 
v_mail_window :• CREATE_WINDOW (1 , 22, ON) ; 
!Map the mail window to the screen 
UNMAP (MAIN_WINDOW) ; 
MAP (v_mail_window, v_mail_butter) ; 

CREATE A SUBPROCESS AND SEND "MAIL" AS THE FIRST COMMAND 
p1 :• CREATE_PROCESS (v_mail_butter , "MAIL"); 

POSITION TO THE SUBPROCESS AND USE READ_LINE FOR NEXT COMMAND 
POSITION (v_mail_window) ; 
s1 : • READ_LINE ("mail_subp> " , 20) ; 
SEND (s1, p1) ; 

END PROCEDURE 
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SEND_EQF 

FORMAT 

parameter 

Uses features of the VAX/VMS Mailbox Driver to send an end-of-file 
message (10$_WRITEOF) to a subprocess. 

SEND_EOF (process) 

process 
The process to which the end-of-file is being sent. 

DESCRIPTION The end-of-file causes an outstanding read from a subprocess to be completed 
with an SS$_ENDOFFILE status. See the VAX/VMS I/O Reference Volume for 
more information on the Write End-of-File message. 

RETURN 
STATUS 

EXAMPLE 
SEND_EOF (sub_proc1) 
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TPU$_SENDFAIL 

TPU$_NOPROCESS 

WARNING Unable to send input to a subprocess 

WARNING No subprocess to send to 

This command sends an end-of-file to sub_procl. 



SET 

FORMAT 

parameters 
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Allows you to establish or to change certain features of a V AXTPU 
session. SET requires a keyword as its first parameter. The 
keyword indicates which feature of the editor is being set. You 
can set the mode for entering text, the text that is to be displayed 
on certain parts of the screen, the direction of a buffer, the status of 
a buffer, and so on. 

SET (keyword, parameter ff, ... ]/) 

keyword 
The keyword used as the first parameter specifies which feature is being 
established or changed. Following are the valid keywords for SET: 

• AUTO-REPEAT 

• BELL 

• DEBUG 

• EOB_TEXT 

• FACILITY_NAME 

• FORWARD 

• INFORMATIONAL 

• INSERT 

• JOURNALING 

• KEY_MAP_LIST 

• MARGINS 

• MAX_LINES 

• MESSAGE _FLAGS 

• NO_WRITE 

• OUTPUTJILE 

• OVERSTRIKE 

• PAD 

• PERMANENT 

• PROMPT_AREA 

• REVERSE 

• SCREEN _UPDATE 

• SCROLLING 

• SELF__INSERT 

• SHIFT_KEY 
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• STATUS_LINE 

• SUCCESS 

• SYSTEM 

• TAB_STOPS 

• TEXT 

• TIMER 

• UNDEFINED_KEY 

• VIDEO 

• WIDTH 

Each of these keywords and the parameters that follow them are described 
on the following pages. The descriptions of the keywords are organized 
alphabetically. 

parameter I, . . . 11 
The number of parameters following the first parameter varies according to 
the keyword you use. The parameters are listed in the FORMAT section of 
the applicable keyword description. 

The built-in procedure SET can be used by both the programmer creating an 
editing interface and by the person using the interface. The programmer can 
establish certain default behavior and screen displays for an editing interface. 
The user can change the default behavior and do some simple customizing of 
an existing VAXTPU interface with the built-in procedure SET. 
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SET(AUTO_REPEAT, ... ) 

FORMAT 

parameters 

DESCRIPTION 

SET (AUTO_REPEAT, keyword) 

AUTO_REPEAT 
This keyword refers to the repetition of keystrokes as long as you hold down 
a key. 

keyword 
The valid keywords are ON or OFF: 

ON-Continues to generate the character indicated by a keystroke until the 
key is released. 

OFF-Requires a separate keystroke for each character generated. 

VAXTPU sends an escape sequence to the terminal to set AUTO-REPEAT on 
or off. 

The auto_repeat feature affects all keyboard keys on the VTl00 series of 
terminals except the following: 

• the SET_UP key 

• the ESC key 

• the NO SCROLL key 

• the TAB key 

• the RETURN key 

• the CTRL key and another key 

The auto_repeat feature affects all keyboard keys on the VT200 series of 
terminals except the following: 

• the keys Fl, F2, F3, F4, FS 

• the RETURN key 

If you want to slow down the movement of the cursor, you can use SET 
(AUTO-REPEAT, . .. ) within a procedure that causes cursor motion. 
Because of the time the terminal requires to process the escape sequence 
that VAXTPU sends it, if you tum AUTO-REPEAT off before moving the 
cursor and on after the movement, you slow down the cursor movement. 
You may find it useful to slow the cursor motion at the top or bottom of a 
window. The sample procedure in the Example section shows how to do this. 
See Example 2. 
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EXAMPLES 
iJ SET (AUTO_REPEAT, OFF) 

fa SAMPLE PROCEDURES 

4-164 

This statement turns AUTO-REPEAT off. 

The following procedures show how to turn AUTO-REPEAT off and on to 
slow the cursor movement. 

! Two procedures that slow the scrolling action 
PROCEDURE user_slow_up_arrow 

SET (AUTO_REPEAT, OFF); 
MOVE_VERTICAL (-1); 
SET (AUTO_REPEAT, ON) ; 

END PROCEDURE 
PROCEDURE user_slow_down_arrow 

SET (AUTO_REPEAT, OFF); 
MOVE_VERTICAL (1); 
SET (AUTO_REPEAT, ON); 

END PROCEDURE 
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SET (BELL, ... ) 

FORMAT 

parameters 

SET (BELL, keyword 1, keyword2) 

BELL 
This keyword refers to the terminal bell. 

keyword1 
The valid keywords are ALL or BROADCAST: 

ALL-Indicates that keyword2 (ON or OFF) applies to all messages. 

BROADCAST-Indicates that keyword2 applies to broadcast messages only. 

keyword2 
The valid keywords are ON or OFF: 

ON-Causes the terminal bell to ring when a message is written to the 
message window. 

OFF-Turns off the audible signal of the terminal bell. 

DESCRIPTION When the bell is on, the terminal bell rings to signal the fact that a message 
is being written to the message window. When you use ALL as keywordl, 
internal VAXTPU messages, as well as broadcast messages, cause the terminal 
bell to ring. To cause VAXTPU messages of success and informational 
severity level to be written to the message buffer, you must have used the 
built-in procedure SET ((INFORMATIONALISUCCESS}, ON). When you 

DEFAULT 

use BROADCAST as keywordl, only broadcast messages, such as MAIL 
notifications and REPLY messages, cause the bell to ring. 

SET (BELL, ALL, {ONIOFF)) affects the setting of SET (BELL, BROADCAST, 
(ON IOFF)). If you want the behavior of broadcast messages to be different 
from other messages, use t~e built-in procedure SET (BELL, BROADCAST, 
{ONIOFF)) after using SET (BELL, ALL, (ONIOFF)). 

Note that VAXTPU causes the bell to ring as a signal that a message is being 
written to the message window, not as an interpretation of a bell character 
in the message text. Bell characters in the message text are not interpreted, 
they are displayed as an uninterpreted control character. Positioning to the 
message window, and moving the cursor to a bell character in the message 
text does not cause the terminal bell to ring. 

You can also use DCL commands to affect the display of broadcast messages 
within VAXTPU. If you use the command SET TERMINAL/NOBROADCAST 
at the DCL level, no broadcast messages are sent to your terminal. The 
DCL command SET BROADCAST allows you to enable or disable certain 
classifications of broadcast messages. 

The bell is OFF by default. 
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VAXTPU Built-In Procedures 
SET (BELL, ... ) 

EXAMPLES 
i] SET (BELL , BROADCAST , ON) 

~ SAMPLE PROCEDURE 
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This statement causes the terminal bell to ring when a broadcast message is 
being written to the message window. 

The following procedure uses SET (BELL, ALL, ON) to cause the bell to ring 
for the message that is being sent in the second statement. After the message 
is written, the bell is turned off. SET (BELL, BROADCAST, ON) is used to 
cause broadcast messages to ring the terminal bell. 

PROCEDURE user_ring_bell (msg_string) 

SET (BELL , ALL , ON) ; !Turn bell on 
MESSAGE (msg_string) ; !Write message text to message buffer 
SET (BELL, ALL , OFF); !Turn bell off 
SET (BELL, BROADCAST.ON) ; !Turn bell on for broadcast messages 

END PROCEDURE 



VAXTPU Built-In Procedures 
SET (DEBUG, ... ) 

SET (DEBUG, ... ) 

FORMAT 

parameters 

RETURN 
STATUS 

EXAMPLES 

SET (DEBUG, keyword 1, /[, { string } ]J) 
keyword2 

DEBUG 
This keyword refers to a program that helps you locate VAXTPU 
programming errors. 

keyword1 
The valid keywords are ON, OFF, and PROGRAM: 

ON-Causes a debugger to do single-step debugging. Each time the line 
number in a VAXTPU program changes, the debugger is invoked. 

OFF-Disables single_step debugging. 

PROGRAM-Indicates that the user has written a program that is used to 
locate VAXTPU programming errors. 

string 
Either the name of a procedure or a program. 

If the name of a procedure follows the keyword ON, the debugger is invoked 
each time the procedure is called. 

If the name of a procedure follows the keyword OFF, the debugger removes 
the breakpoint that was set at the procedure. 

If a program follows the keyword PROGRAM, the program is used as a 
user-written debugger. 

keyword2 
The keyword ALL can be specified if keyword! is OFF. The statement SET 
(DEBUG, OFF, ALL) causes all breakpoints to be removed. 

TPU$_NOCURRENTBUF WARNING There is no current buffer. 

TPU$_NONAMES WARNING No names match the one requested . 

[I SET (DEBUG , ON, "user_remove") 

This statement causes the debugger to be activated each time the procedure 
user_remove is called. 

4-167 



VAXTPU Built-In Procedures 
SET (DEBUG, ... ) 

!;a SET (DEBUG , PROGRAM, "user_debugger") 
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This statement causes the user-written program user_debugger to be called as 
the program to help locate programming errors. 



VAXTPU Built-In Procedures 
SET (EQB_ TEXT, ... ) 

SET(EQB_TEXT, ... ) 

FORMAT 

parameters 

DEFAULT 

EXAMPLE 

SET (EOB_ TEXT, buffer, string) 

EOB_TEXT 
This keyword refers to the text displayed at the end of a buffer. This text is 
merely a visual marker in a buffer and does not become part of the file that is 
created when a buffer is saved. 

buffer 
The buffer in which the text for the end-of-buffer is being set. 

string 
The text that is displayed to indicate the end-of-buffer. 

The default end-of-buffer text is [EOB]. 

SET (EOB_TEXT, main_bu:!fer, "[END OF MAIN EDITING BUFFER]") 

This statement causes [END OF MAIN EDITING BUFFER] to be displayed as 
the end-of-buffer text for main_buffer. 
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SET (FACILITV_NAME, ... ) 

SET (FACILITV_NAME, ... } 

FORMAT 

parameters 

RETURN 
STATUS 

EXAMPLE 

SET (FACILITY _NAME, string) 

FACILITY _NAME 
This keyword refers to the facility name that is the first item in a message 
generated by VAXTPU. 

string 
The string that you specify as the facility name for messages. The maximum 
length of this name is 10 characters. 

TPU$_FACTOOLONG WARNING Name specified is longer than maximum 
allowed. 

SET (FACILITY_NAME, "new_editor") 

This statement causes new_editor to be used as the facility name in messages. 
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VAXTPU Built-In Procedures 
SET (FORWARD, ... ) 

SET (FORWARD, ... ) 

FORMAT 

parameters 

SET (FORWARD, buffer) 

FORWARD 
This keyword refers to the direction of the buffer. FORWARD means to go 
toward the end of the buffer. 

buffer 
The buffer whose direction you want to set. 

DESCRIPTION This feature is use by interfaces to keep track of direction for searching or 
movement. 

DEFAULT The default direction for a buffer is FORWARD. 

EXAMPLE 
SET (FORWARD, my_buffer) 

This statement causes the direction of the buffer to be toward the end of the 
buffer. 
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SET (INFORMATIONAL, ... ) 

SET (INFORMATIONAL, ... ) 

FORMAT 

parameters 

SET (INFORMATIONAL, keyword) 

INFORMATIONAL 
This keyword refers to informational messages that VAXTPU writes. 

keyword 
The valid keywords are ON and OFF: 

ON-Causes the informational messages to be written 

OFF-Suppresses the display of informational messages 

DESCRIPTION If you specify a section file when invoking VAXTPU (either by default, 

EXAMPLE 
SET (INFORMATIONAL , OFF) 
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or by using the qualifier /SECTION=file-spec), VAXTPU may not display 
informational messages. You can cause informational messages to be written 
by using SET (INFORMATIONAL, ON). 

If you use the qualifier /NOSECTION when invoking VAXTPU, informational 
messages are written by default. 

When you are developing VAXTPU programs, the informational messages 
help you find errors in your program, so it is a good idea to use the 
built-in procedure SET (INFORMATIONAL, ... ) to cause the messages to be 
displayed. 

See Appendix C for a list of the VAXTPU informational messages. 

This statement causes the display of informational messages to be turned off. 



VAXTPU Built-In Procedures 
SET (INSERT, ... } 

SET (INSERT, ... ) 

FORMAT 

parameters 

DEFAULT 

EXAMPLE 
SET (INSERT, my_buffer) 

SET (INSERT, buffer) 

INSERT 
This keyword refers to the mode of entering text. INSERT means that 
characters are added to the buffer in front of the current character position. 
See also the description of the built-in procedure SET (OVERSTRIKE). 

buffer 
The buffer whose mode of text entry you want to set. 

The default mode for text entry is INSERT. 

This statement causes the characters that you add to the buffer to be added in 
front of the current character position. 
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VAXTPU Built-In Procedures 
SET (JOURNALING, ... } 

SET (JOURNALING, .. I ) 

FORMAT 

parameters 

SET (JOURNALING, integer) 

JOURNALING 
This keyword refers to the journal file that enables you to recover your editing 
session if it is interrupted abnormally. 

integer 
The integer that you specify determines how frequently records are written to 
the journal file. The value of this integer must be between 1 and 10. 

DESCRIPTION VAXTPU provides a 500 byte buffer for journaling keystrokes. If journaling is 
enabled, a write to the journal file occurs when the buffer is full . This built-in 
procedure allows you to determine the frequency with which records are 
written to the journal file; the lower the integer you specify, the more often 
journal records are written to disk. 

RETURN 
STATUS 

EXAMPLE 
SET (JOURNALING, 1) 
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A value of 1 causes a record to be written for approximately every 10 keys 
pressed. A value of 10 causes a record to be written for approximately every 
125 keys. If you are entering only text (rather than procedures that are bound 
to keys), the number of keystrokes included in a record is greater: for a value 
of 1, a record is written for approximately every 30 to 35 keystrokes; for a 
value of 10, a record is written for approximately every 400 keystrokes. 

TPU$_MINV ALUE 

TPU$_MAXV ALUE 

WARNING Argument is less than minimum 
allowed. 

WARNING Argument is greater than maximum 
allowed. 

This statement causes records to be written to the journal file frequently. 



VAXTPU Built-In Procedures 
SET (KEY_MAP_LIST, ... ) 

SET (KEY_MAP_LIST, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

RETURN 
STATUS 

EXAMPLES 

SET (KEY _MAP _LIST, string II, buffer]J) 

KEY _MAP _LIST 
Keyword that refers to the key-map list that you bind to a buffer. 

string 
A quoted string, or a variable name representing a string constant, that 
specifies the key-map list that you bind to a buffer. 

buffer 
Buffer to which you bind the specified key-map list. The default is the current 
buffer to which you are positioned. 

This built-in procedure binds a specified key-map list to a buffer. If the buffer 
is not specified, the default is to bind the key-map list to the current buffer in 
use. A key-map list can be associated with only one buffer at a time. 

The default key-map list is TPU$KEY-.MAP_LIST. 

TPU$_NOKEYMAPLIST WARNING Attempt to access an undefined 
key-map list. 

i] SET (KEY_MAP_LIST, "tpu$_key_map_list") 

This statement binds the key-map list called tpu$_.key_map-1ist to the 
current buffer. 
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SET (MARGINS, ... ) 

SET (MARGINS, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

RETURN 
STATUS 
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SET (MARGINS, buffer, integer 1, integer2) 

MARGINS 
This keyword refers to the left and right margins of a buffer. 

buffer 
The buffer in which the margins are being set. 

integer1 
The column at which the left margin is set. 

integer2 
The column at which the right margin is set. 

This built-in procedure allows you to change the left and right margins of a 
buffer. The margins for a buffer are set to 1 for the left margin and 80 for 
the right margin when the CREATE_BUFFER is used. The built-in procedure 
FILL procedure uses the margin settings when it is filling the text of a buffer. 

This built-in procedure controls the buffer margin setting even if the terminal 
width or window width is set to something else. 

The value of the left margin must be at least 1, and less than or equal to 
the right margin value. The value of the right margin must be less than 
the maximum record size for the buffer. You can use the built-in procedure 
GELJNFO (buffer, "recorcLsize") to find out the maximum record size of a 
buffer. 

If you want to use the margin settings of a buffer in a user-written procedure, 
GET-1NFO (buffer, "lefLmargin") and GET-1NFO (buffer, "righLmargin") 
return the values of the margin settings. 

The default left margin is 1, and the default right margin is 80. 

TPU$_8ADMARGINS WARNING Left must be greater than right; both 
must be greater than zero. 



EXAMPLES 

VAXTPU Built-In Procedures 
SET (MARGINS, ... } 

i] SET (MARGINS, my_buffer , 1 , 132) 

This statement causes the margins of the buffer represented by the variable 
my_buffer to be changed. The left margin of the buffer is 1 and the right 
margin is 132. 

~ SET (MARGINS, CURRENT_BUFFER, 10, 70) 

This statement causes the margins of the current buffer to be changed to left 
margin 10 and right margin 70 . 
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SET (MAX_LINES, ... ) 

SET (MAX_LINES, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

RETURN 
STATUS 

EXAMPLE 

SET (MAX_L/NES, buffer, integer) 

MA)Ll/NES 
This keyword refers to the maximum number of lines a buffer can contain. 

buffer 
The buffer for which you are setting the maximum number of lines. 

integer 
The maximum number of lines for the buffer. 

If you exceed the maximum number of lines for a buffer, VAXTPU deletes 
lines from the beginning of the buffer to make room for any lines that exceed 
the maximum. 

If you use O as the number of lines for the buffer, this feature is turned off 
and V AXTPU does not check for the maximum number of lines. 

The default maximum number of lines is O (in other words, this feature is 
turned off). 

TPU$_MINV ALUE WARNING Argument less than minimum allowed. 

SET (MAX_LINES, message_butter, 20) 
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This statement causes the maximum number of lines for the message_buffer 
to be 20. Only the most recent lines of messages are kept. 



VAXTPU Built-In Procedures 
SET (MESSAGE_FLAGS, ... ) 

SET (MESSAGE_FLAGS, ... ) 

FORMAT 

parameters 

SET (MESSAGE_FLAGS, integer) 

MESSAGE_FLAGS 
This keyword refers to the message flags in the $PUTMSG System Service. 

integer 
The value specified for the $PUTMSG Message Codes. Table 4-3 lists the 
message codes. 

DESCRIPTION The following table shows the Message Codes for $PUTMSG: 

RETURN 
STATUS 

Table 4-3 Message Codes for $PUTMSG 

Bit Value Meaning 

0 1 Include text of message. 
0 Do not include text of message. 

1 Include message identifier. 
0 Do not include message identifier. 

2 1 Include severity level indicator. 
0 Do not include severity level indicator. 

3 1 Include facil ity name. 
0 Do not include facility name. 

If you do not set a value for the message flags, the default message flags for 
your process are used. Setting the message flags to O does not tum off the 
message text. It causes VAXTPU to use the default message flags for your 
process. In addition to setting the message flags from within VAXTPU, you 
can set them at the DCL level with the command SET MESSAGE. This is the 
only way you can tum off all message text. See the VAX/VMS DCL Dictionary 
for information on the DCL command. 

TPU$_FLAGTRUNC WARNING Message flag values must be less than 
or equal to 15. 
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SET (MESSAGE_FLAGS, ... ) 

EXAMPLES 
[I SET (MESSAGE_FLAGS, 2) 

This statement causes the message identifier to be the only item included in 
VAXTPU messages. The integer 2 sets bit 1. 

~ SET (MESSAGE_FLAGS, 5) 
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This statement causes the message text (bit O = 1) and the severity level 
indicator (bit 2 = 4) to be included in VAXTPU messages. The integer 5 sets 
bits 2 and 0. 



VAXTPU Built-In Procedures 
SET (NQ_WRITE, ... ) 

SET (NQ_WRITE, ... ) 

FORMAT 

parameters 

DEFAULT 

EXAMPLES 

SET (NO_ WRITE, buffer, /[keyword]J) 

NO_WRITE 
This keyword specifies that no output file should be created from the contents 
of a buffer upon exiting from VAXTPU even if the contents of the buffer have 
been modified. 

buffer 
The buffer whose contents you do not want written out when you exit from 
VAXTPU. 

keyword 
The keywords ON and OFF are optional: 

ON-Causes the buffer you name not to be written out when you exit from 
VAXTPU. 

OFF-Allows you to change a buffer from the no-write state to the default 
state. By default, any modified buffers are written out upon exiting from 
VAXTPU. 

By default, the buffer is written, if modified. 

[J SET (NO_WRITE , my_buffer) 

This statement causes my_buffer not to be saved in a file upon exiting from 
VAXTPU. 

~ SET (NO_WRITE , my_buffer, OFF) 

This statement changes the state of my_buffer from no-write. The contents of 
the buffer are written out upon exiting from VAXTPU if the buffer has been 
modified. 

4-181 



VAXTPU Built-In Procedures 
SET (OUTPUT_FILE, ... ) 

SET (OUTPUT_FILE, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

EXAMPLE 

SET (OUTPUT _FILE, buffer, string) 

OUTPUT_F/LE 
This keyword refers to the file specification that is to be created from the 
contents of a buffer when you exit from VAXTPU. 

buffer 
The buffer whose contents are written to the file you specify. 

string 
The file specification for the file being written out. 

If you do not modify the buffer for which you have specified an output file, 
that file is not written out upon exiting from VAXTPU. 

If you have set a buffer to NO_WRITE, a file is not written out upon exiting 
from VAXTPU even though you have specified a file specification for the 
contents of the buffer with the built-in procedure SET (OUTPUTJILE, ... ). 

The default output file is the input file name and the highest existing version 
number for that file plus 1. 

SET (OUTPUT_FILE , paste_buffer, 'newfile . txt') 

This statement causes the output file for paste_buffer to be newfile.txt. 
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SET (OVERSTRIKE, ... ) 

SET (OVERSTRIKE, ... ) 

FORMAT 

parameters 

DEFAULT 

EXAMPLE 
SET (OVERSTRIKE, my_buffer) 

SET (OVERSTRIKE, buffer) 

OVERSTRIKE 
This keyword refers to the mode of text entry. OVERSTRIKE means that 
the characters that you add to the buffer replace the characters in the buffer 
starting at the current character position and continuing for the length of the 
text that you enter. See also the description of the built-in procedure SET 
(INSERT). 

buffer 
The buffer whose mode of text entry you want to set. 

The default mode of text entry is INSERT. 

This statement sets the mode for text entry in my_buffer to be overstrike. 
Characters that you enter replace characters already in the buffer starting at 
the current character position and continuing for the length of the text that 
you enter. 
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SET (PAD, ... ) 

SET (PAD, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

EXAMPLE 

SET (PAD, window, keyword) 

PAD 
This keyword refers to padding screen lines with blanks rather than ending 
a line at the end of a record. When video attributes are applied to a padded 
window, the window has an even or "boxed" appearance on the right side. 

window 
The window in which lines are padded. 

keyword 
The valid keywords are ON and OFF: 

ON-Causes VAXTPU to display blanks after the last character of a record 
so that the screen line extends to the right side of the window. If there are 
not enough lines in a buffer to fill an entire window, VAXTPU displays blank 
lines (according to the video setting of the window) from the end-of-buffer 
line to the end of the window. 

OFF-Causes the display of lines on the screen to stop at the last character of 
a record. When video attributes are applied to the window, the window has 
a ragged appearance on the right side. 

By default, VAXTPU ends a line on the screen at the end of a record. 
The default behavior of not padding the screen gives maximum editing 
performance. You can change the default with SET (PAD, ... ) for special 
visual effects. The records in the buffer are not padded; only the display lines 
have the padding. 

By default, there is no blank padding on the right. 

SET (PAD, second_window, ON); 
SET (VIDEO, second_window, REVERSE); 
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The first statement causes seconcLwindow to be blank padded. The second 
statement causes seconcLwindow to be displayed in reverse video. The 
window will have an even right margin. 



VAXTPU Built-In Procedures 
SET (PERMANENT, ... } 

SET (PERMANENT, ... ) 

FORMAT SET (PERMANENT, buffer) 

parameters PERMANENT 
This keyword specifies that a buffer cannot be deleted. 

buffer 
The buffer that is not to be deleted. 

DESCRIPTION Once you use SET (PERMANENT, buffer) to make a buffer permanent, you 
cannot reset the buffer so that it can be deleted. 

DEFAULT By default, the buffer can be deleted, it is not PERMANENT. 

EXAMPLE 
SET (PERMANENT, master_buffer) 

This statement causes master_buffer to be set to a permanent buffer. 
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SET (PROMPT_AREA, ... ) 

SET (PROMPT_AREA, ... ) 

FORMAT 

parameters 

DESCRIPTION 
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SET (PROMPT _AREA, integer 1, integer 2, keyword) 

PROMPT__AREA 
This keyword refers to an area on the screen in which the prompts generated 
by the built-in procedure READ_LINE are displayed. 

integer1 
The screen line number at which the PROMPT_AREA starts. 

integer2 
The number of screen lines in the PROMPT_AREA. 

keyword 
You must use one of the following keywords: 

• NONE-Applies no video attributes to the characters in the 
PROMPT_AREA. 

• BOLD-Causes the characters in the PROMPT_AREA to be bolded. 

• BLINK-Causes the characters in the PROMPT_AREA to blink. 

• REVERSE-Causes the characters in the PROMPT_AREA to be displayed 
in reverse video. 

• UNDERLINE-Causes the characters in the PROMPT_AREA to be 
underlined. 

If the prompt area overlaps a line of a window that is visible on the screen, 
the line is erased when the built-in procedure READ_LINE is executed. 
When the execution of READ-LINE is completed, the line is restored. If the 
prompt area does not overlap any windows, the prompt area continues to 
display the READ_LINE prompt and your input, until new information is 
sent to the prompt area. 

If you have a multiple-line prompt area and your terminal has hardware 
scrolling capabilities, the first prompt appears on the last line of the prompt 
area and as subsequent prompts are issued, the previous prompts scroll up to 
make room for new ones. If there are more prompts than there are prompt 
lines, the extra prompts are scrolled out of the window. 

If your terminal doesn't have hardware scrolling capabilities, prompts are 
displayed starting at the first line down and start over at the first prompt line, 
if and when the prompt area is filled. 



EXAMPLE 

VAXT PU Built-In Procedures 
SET (PROMPT_AREA, ... ) 

SET (PROMPT_AREA, 24, 1, REVERSE) 

This statement causes the prompt area to be screen line number 24 . It is one 
line and is displayed in reverse video. 
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SET (REVERSE, ... ) 

SET (REVERSE, ... ) 

FORMAT 

parameters 

SET (REVERSE, buffer) 

REVERSE 
This keyword refers to the direction of the buffer. REVERSE means to go 
toward the beginning of the buffer. 

buffer 
The buffer whose direction you want to set. 

DESCRIPTION This feature is use by interfaces to keep track of direction for searching or 
movement. 

DEFAULT The default direction for a buffer is FORWARD. 

EXAMPLE 
SET (REVERSE , my_buffer) 
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This statement causes the direction of the buffer to be toward the beginning 
of the buffer. 



VAXTPU Built-In Procedures 
SET (SCREEN_UPDATE, ... ) 

SET (SCREEN_UPDATE, ... ) 

FORMAT 

parameters 

EXAMPLE 
SET (SCREEN_UPDATE, OFF) 

SET (SCREEN_UPDATE, keyword) 

SCREEN_LJPDATE 
This keyword refers to the process of sending characters and cursor 
movement sequences to the screen to ensure that the screen reflects the 
current internal state of any buffer displayed on the screen. The VAXTPU 
screen manager handles this function . 

keyword 
The valid keywords are ON and OFF: 

ON-Causes the screen manager to send characters and cursor movement 
sequences to update the screen. 

OFF-Causes the screen manager to hold screen updating until SET 
(SCREEN_UPDATE, ON) is issued. 

This statement causes screen updating to be turned off. When you design 
an editing interface, you may want to use this statement to prevent some 
intermediate processing steps from appearing on the screen. 
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SET (SCROLLING, ... ) 

SET (SCROLLING, ... ) 

FORMAT 

parameters 

DESCRIPTION 
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SET (SCROLLING, window, keyword, integer 1, 
integer2, integer3) 

SCROLLING 
This keyword refers to the upward or downward movement of existing lines 
in a window to make room for new lines at the bottom or top of the window. 
When a window is scrolled, the cursor position remains in the same column, 
but the screen line that the cursor is on may change. 

window 
The window in which the scrolling limits are being set. 

keyword 
The valid keywords are ON or OFF: 

ON-Causes scrolling of the text in a window to be turned on. 

OFF-Causes scrolling of the text in a window to be turned off. The screen is 
completely repainted each time a scroll would otherwise take place. 

integer1 
The offset from the top screen line of a window. The offset identifies the top 
limit of an area in which the cursor can move as it tracks the current character 
position. If the cursor is forced to move above this screen line to track the 
current character position, lines in the window move downward so that the 
cursor stays within the limits of the cursor area. If you reach the beginning of 
the buffer, the text is no longer scrolled. 

integer2 
The offset from the bottom screen line of a window. The offset identifies the 
bottom limit of an area in which the cursor can move as it tracks the current 
character position. If the cursor is forced to move below this screen line to 
track the current character position, lines in the window move upward so that 
the cursor stays within the limits of the cursor area. If you reach the end of 
the buffer, the text is no longer scrolled. 

integer3 
The number indicating how many lines from the top or the bottom of the 
cursor area the cursor should be positioned when a window is scrolled. The 
cursor area is delimited by integerl and integer2. For example, if the bottom 
of the cursor area is screen line 14 and integer3 has a value of 0, when text 
is scrolled upward, the cursor is positioned on screen line 14. However, if 
integer3 has a value of 3, the cursor is positioned on screen line 11. 

This built-in procedure is used to modify the scrolling action of a window. 
The default integer values are SET (SCROLLING, window, ON, 0, 0, 0,). 



DEFAULT 

RETURN 
STATUS 

EXAMPLES 

VAXTPU Built-In Procedures 
SET (SCROLLING, ... ) 

The default cursor limit for scrolling at the top of the screen is the first line of 
the window; the default cursor limit for scrolling at the bottom of the screen 
is the bottom line of the window. 

TPU$_8ADV ALUE ERROR Arguments are out of minimum and 
maximum bounds. 

[I SET (SCROLLING, new_window, ON, 0, 0, 2) 

This statement causes new_window to scroll in the following manner: when 
the cursor reaches either the top or the bottom of the window, lines are 
moved off the screen to make room for new lines. The cursor is positioned 
on a line that is offset 2 lines from either the top or the bottom of the window 
each time a scroll occurs. 

~ SET (SCROLLING, new_window, ON, 0, 0, 20) 

If new_window is 21 lines long, this command causes new_window to 
scroll in the following manner: when the cursor reaches either the top or the 
bottom of the window, lines are moved off the screen to make room for new 
lines. The cursor is positioned at the top of the window if you are scrolling 
forward and at the bottom of the window if you are scrolling backward. This 
setting for scrolling presents an entire window of new text each time a scroll 
occurs. 
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VAXTPU Built-In Procedures 
SET (SELF _INSERT, ... ) 

SET(SELF_INSERT, Ill) 

FORMAT 

parameters 

SET (SELF _INSERT, string, keyword) 

SELF _INSERT 
Keyword that specifies whether printable characters are inserted when entered 
if no procedures are bound to them. 

string 
A quoted string, or a variable name representing a string constant, that 
specifies the key-map list that is active. 

keyword 
The valid keywords are ON and OFF: 

ON-Causes the printable characters to be inserted when no procedures are 
bound to them, while the specified key-map list is active. 

OFF-Causes the UNDEFINED_KEY procedure to be called when these 
characters are entered. 

DESCRIPTION This built-in procedure allows you to control how undefined printable 
characters are treated. If SELF-1NSERT is set ON, undefined printable 
characters are inserted into the current buffer at the current cursor position. 
If SELF-1NSERT is set OFF, printable characters for which there are no 
definitions in any key maps in the key-map list bound to the current buffer 
are considered undefined. These undefined keys cause either the message 
"key has no definition" to be displayed, or some user-defined action to occur. 
See the description of the built-in procedure SET (UNDEFINED_KEY, .. . ). 

DEFAULT The default result for entering printable characters not bound to any 
procedure is that the characters are inserted. The default condition 

RETURN 
STATUS 
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for SET (SELLINSERT, ... ) is ON. The default condition if SET 
(SELF-1NSERT, . .. ) is OFF, is to call the UNDEFINED_KEY procedure. 
See the description of the built-in procedure SET (UNDEFINED_KEY, ... ). 

TPU$_NOKEYMAPLIST WARNING Attempt to access an undefined 
key-map list 



EXAMPLE 
SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
SET (SELF _INSERT, ... ) 

PROCEDURE toggle_self_insert 

LOCAL current_key_map_list; 

current_key_map_list : = GET_INFO (CURRENT_BUFFER, "key_map_list"); 

IF GET_INFO (current_key_map_list, "self_insert") 
THEN 

SET (SELF_INSERT, current_key_map_list, OFF) 
ELSE 

SET (SELF_INSERT, current_key_map_list, ON) 
ENDIF; 

ENDPROCEDURE; 

This procedure toggles the ON and OFF setting of SELF-1NSERT for the 
key-map list bound to the current buffer. 
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VAXTPU Built-In Procedures 
SET (SHIFT_KEY, ... ) 

SET (SHIFT_KEY, ... ) 

FORMAT 

parameters 

SET (SHIFT _KEY, keyword/[, stringJJ) 

SHIFT_KEY 
This keyword refers to VAXTPU's shift key (by default PFl), not the key 
marked SHIFT on the keyboard. 

keyword 
A V AXTPU keyname for a key. 

string 
A quoted string, or a variable name representing a string constant, that is 
a key-map list name. This optional argument specifies the key-map list in 
which the shift key is used. If the key-map list is not specified, the key-map 
list associated with the current buffer is used. 

DESCRIPTION The VAXTPU shift key is similar to the GOLD key in EDT. This shift key 
allows you to assign two commands to one key: one is used when the key 
is pressed by itself, and the other is used when the key is pressed after the 
defined shift key. A shift key setting that you establish with the built-in 
procedure SET (SHIFT_KEY, ... ) stays in effect only for the current session. 
Use the built-in procedure DEFINE_KEY if you want to make a permanent 
key definition. 
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Only one VAXTPU shift key can be active at a time. The VAXTPU 
SHIFT_KEY can be any key other than the following: 

• the SHIFT key 

• the ESC key 

• the SCROLL key on the VTl00 keyboard 

• the keys Fl , F2, F3, F4, and FS on the VT200 keyboard 

• the COMPOSE CHARACTER key on the VT200 keyboard 

By default, PFl is the VAXTPU shift key. If you want to use PFl for another 
purpose, use SET (SHIFT_KEY, ... ) to define a key other than PFl as 
VAXTPU's shift key. 

If you do not want a shift key for your editing interface, you can cause PFl to 
be undefined with the following command: 

SET (SHIFT_KEY, KEY_NAME (PF1, SHIFT_KEY)) 



EXAMPLE 

VAXTPU Built-In Procedures 
SET (SHIFT_KEY, ... ) 

SET (SHIFT_KEY, PF4, "tpu$key_map_list ") 

This statement causes the keypad key PF4 to be defined as the shift key 
for the editor. This definition holds true in the default key-map list called 
tpu$key _map-1ist. 
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VAXTPU Built-In Procedures 
SET (STATUS_LINE, ... ) 

SET (STATUS_LINE, ... ) 

FORMAT 

parameters 

DESCRIPTION 
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SET (STATUS_L/NE, window, keyword, string) 

STATUS_L/NE 
This keyword refers to the last line in a window. You can use the status line 
to display regular text or you can use it to display status information about 
the window. 

window 
The window in which the status line is being modified. 

keyword 
Specifies the video attribute for the STATUS_LINE. You must use one of the 
following keywords: 

• NONE-Applies no video attributes to the characters on the 
STATUS_LINE. 

• BOLD-Causes the characters on the STATUS_LINE to be bolded. 

• BLINK-Causes the characters on the STATUS_LINE to blink. 

• REVERSE-Causes the characters on the STATUS_LINE to be displayed 
in reverse video. 

• UNDERLINE-Causes the characters on the STATUS_LINE to be 
underlined. 

• SPECIAL_GRAPHICS-Causes the characters on the STATUS_LINE 
to display graphics characters, such as a solid line. These characters 
are from the DEC Special Graphics Set (also known as the VTl00 Line 
Drawing Character Set). For more information on the special graphics that 
are available, see the appropriate programming manual for your video 
terminal. 

string 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the text to be displayed on 
the STATUS_LINE. To remove a status line, use a null string (") as this 
parameter. 

You can establish a status line for a window when you create a window. 
CREATE_WINDOW requires you to specify whether the status line is ON 
(used for status information) or OFF (used as a regular text line). When you 
specify ON, the default status line is displayed in REVERSE video; it contains 
the name of the buffer associated with the window and the name of the file 
associated with the buffer, if there is one. 



DEFAULT 

EXAMPLES 

VAXTPU Built-In Procedures 
SET (STATUS_LINE, ... ) 

If the window that you use as a parameter for SET (STATUS_LINE, ... ) 
already has a status line (either because you specified ON for the status line 
parameter in the built-in procedure CREATE_WINDOW, or because you used 
a previous SET (STATUS_LINE, ... ) for the window), the video attribute 
that you specify is added to the video attribute of the existing status line 
unless you specify NONE. (NONE overrides the other video keywords and 
specifies that there are to be no video attributes for the status line.) The string 
you specify as the last parameter replaces the text of an existing status line. 

If there is no status line for a window, the built-in procedure SET 
(STATUS_LINE, ... ) establishes a status line on the last visible screen 
line of the window. The status line has the video attribute and the text you 
specify. Adding a status line reduces the number of screen lines available for 
text by one line. 

To remove a status line, use a null string (") as the last parameter. 

The default for the status line (ON or OFF) is determined by the built-in 
procedure CREATE_WINDOW. 

[I SET (STATUS_LINE , my_window , REVERSE, "MAIN BUFFER, newfile . txt") 

This statement causes the status line in my_window to be displayed in reverse 
video with the buffer specified as MAIN BUFFER and the file specified as 
newfile.txt. 

E3 SET (STATUS_LINE , my_window, NONE, "") 

~ SAMPLE PROCEDURE 

Causes the status line in my_window to be removed by setting the final 
parameter to a null string. 

The following code draws a solid line across the status line. 

y : = "qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq" + 

"qqqqqqqqqqqqqqqqqqqqq" ; 
x : = CREATE_WINDOW (1, 20, OFF) 
MAP (x, current_buffer) 
SET (STATUS_LINE, x , SPECIAL_GRAPHICS, y) 
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VAXTPU Built-In Procedures 
SET (SUCCESS, ... ) 

SET (SUCCESS, ... ) 

FORMAT 

parameters 

SET (SUCCESS, keyword) 

SUCCESS 
This keyword refers to success messages that VAXTPU writes. 

keyword 
The valid keywords are ON and OFF: 

ON-Causes the success messages to be written. 

OFF-Suppresses the display of success messages. 

DESCRIPTION By default VAXTPU writes success messages to the message buffer. If you 
want to suppress the display of these messages, you can use this built-in 
procedure. 

See Appendix C for a table of the VAXTPU messages and their severity levels. 

EXAMPLE 
SET (SUCCESS, OFF) 

This statement turns off the display of success messages. 
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SET (SYSTEM, ... ) 

SET (SYSTEM, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

EXAMPLE 

SET (SYSTEM, buffer) 

SYSTEM 
This keyword refers to the status of a buffer. SYSTEM means that it is a 
system buffer rather than a user buffer. 

buffer 
The buffer that is being set as a system buffer. 

Once you make a buffer a system buffer, you cannot reset the buffer to be a 
user buffer. 

This built-in procedure allows programmers who are building an editing 
interface to distinguish their system buffers from buffers that the user creates. 

By default, the buffer is a user buffer. 

SET (SYSTEM, meaaage_butter) 

This statement causes message_buffer to be set as a system buffer. 
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VAXTPU Built-In Procedures 
SET (TAB_STOPS, ... } 

SET(TAB_STOPS, ... ) 

FORMAT 

parameters 

DESCRIPTION 

DEFAULT 

RETURN 
STATUS 
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SET (TAB_STOPS, buffer, { ~tring } J 
mteger 

TAB_STOPS 
This keyword refers to the tab stops in a buffer. 

buffer 
The buffer in which the tab stops are being set. 

string 
A string of numbers (each separated from the next by a space), which are 
considered actual tab stop settings. The minimum value for a tab stop setting 
is 1 and the maximum value is 65535. The maximum number of tab stops 
that you can include in the string is 100. You must list the tab stops in the 
string in ascending order ("3 6 9 12"). 

integer 
The integer that you enter is considered an interval between tab stops rather 
than an actual tab stop setting. If you enter the integer 4, tab stops occur 
every 4 columns. The minimum value for the integer is 1 and the maximum 
value is 65535. 

The default tab stops are set to an interval of every eight characters. This 
built-in procedure allows you to change the tab stops to actual column 
positions or to equal intervals other than eight. 

On any terminals or printers that have tab settings different from those you 
specify with this built-in procedure, the file does not appear the same as it 
does when viewed using VAXTPU. This built-in procedure does not affect the 
hardware tab settings of your terminal. 

The default tab stops are set every 8 character positions. 

TPU$_1NVT ABSPEC WARNING Bad third argument 



EXAMPLES 

VAXTPU Built-In Procedures 
SET (TAB_STOPS, ... ) 

i] SET (TAB_STOPS, CURRENT_BUFFER, 4) 

This statement causes the tab stops in the current_buffer to be set at intervals 
of 4. 

~ SET (TAB_STOPS, CURRENT_BUFFER, "4 8 12 16") 

This statement causes the tab stops in the current_buffer to be set at columns 
4, 8, 12, and 16. 
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VAXTPU Built-In Procedures 
SET (TEXT, ... ) 

SET (TEXT, ... ) 

FORMAT 

parameters 

DEFAULT 

EXAMPLES 

SET (TEXT, window, keyword) 

TEXT 
This keyword refers to the way in which text is displayed in a window. 

window 
The window in which the mode of display is being set. 

keyword 
The valid keywords are BLANK_TABS, GRAPHIC_TABS, and 
NO_TRANSLATE. The default is BLANK_TABS. 

• BLANK_TABS-Displays tabs as blank spaces. 

• GRAPHIC_TABS-Displays tabs as special graphic characters so that the 
value of each tab stop is obvious. 

• NO_TRANSLATE-Causes every character that is read from the keyboard 
to be sent directly to the screen without any translation. You should use 
this keyword with caution because it may cause unpredictable results if 
you do not fully understand the translations that are done by default. 

By default, the text is set to BLANK_TABS (tabs are displayed as blank 
spaces). 

[l SET (TEXT , CURRENT_WINDOW, GRAPHIC_TABS) 

El SAMPLE PROCEDURE 
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This statement causes the text in main_window to be displayed with special 
characters indicating tab characters. 

The following procedure shows a use of the NO_TRANSLATE keyword. 
Notice that the window is set to this state temporarily, and that the 
default setting for the window is reset as soon as the function for which 
NO_TRANSLATE is used is finished executing. 



VAXTPU Built-In Procedures 
SET (TEXT, ... ) 

If your terminal has a printer hooked up to the printer port , 
the following procedure allows you to perform a PRINT SCREEN 
function . 

PROCEDURE user_print 

Set window to NO_TRANSLATE to allow the escape sequence 
! to pass to the printer . Note that this procedure doesn't send 
! a form-feed . 

SET (TEXT, message_window, NO_TRANSLATE) ; 
MESSAGE (ASCII (27) + '[i') ; 

! Put back the window the way it was 

SET (TEXT, message_window, BLANK_TABS) ; 
ERASE (message_buffer) ; 

END PROCEDURE 
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SET (TIMER, ... ) 

SET (TIMER, ... ) 

FORMAT 

parameters 

SET (TIMER, keyword,/[ string]/) 

TIMER 
This keyword refers to messages that are to be written to the prompt area at 
one-second intervals. 

keyword 
The valid keywords are ON and OFF: 

ON-Causes the message that you specify to be written to the prompt area. 

OFF-Turns off the display of timed messages in the prompt area. 

string 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is displayed in the prompt area. The 
maximum length of the message is 15 characters. The message is displayed 
in the last 15 character positions of the prompt area. If ON is specified and 
a string was never specified for the last argument, the timer puts out the 
message "working". If ON is specified and a string was specified previously, 
the string is saved and is used as the default. 

DESCRIPTION The timer puts out messages at one-second intervals while you are executing 
procedures or editing actions that are bound to a key. The message is written 
out to the prompt area and then erased to clear the prompt area for the next 
message. 

DEFAULT The timer is ON by default. 

EXAMPLE 
SET (TIMER, ON, "Executing") 
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This statement causes the message "Executing" to be written to the prompt 
area while you are executing a VAXTPU procedure. 



VAXTPU Built-In Procedures 
SET (UNDEFINED_KEY, ... } 

SET (UNDEFINED_KEY, I I I ) 

FORMAT 

parameters 

DEFAULT 

RETURN 
STATUS 

EXAMPLE 
SAMPLE CODE 

, string2 
, buffer 

SET (UNDEFINED_KEY, string 1 , range ) 
, program 
, learn 

UNDEFINED_KEY 
This keyword refers to the action taken when an undefined key-map key is 
input. 

string1 
A quoted string, or a variable name representing a string constant, that 
specifies the key-map list for which this procedure is called. 

optional third parameter 
This parameter specifies the action on an undefined key. If the parameter is a 
string, buffer, or range, it is compiled. 

The default procedure for an undefined key is to display the message, ukey 
has no definition". If the third parameter is not given, the action on an 
undefined key is to reset it to the default. 

TPU$_NOKEYMAPLIST WARNING Attempt to access an undefined 
key-map list 

The following code causes the default undefined key message to be displayed 
when an undefined key is entered. 

IF GET_INFO ("tpu.key_map_list", "undefined_key") <> 0 
THEN 

SET (UNDEFINED_KEY, "tpu.key_map_liat"); 
ENDIF; 
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SET (VIDEO, ... ) 

SET (VIDEO, ... ) 

FORMAT 

parameters 

SET (VIDEO, window, keyword) 

VIDEO 
This keyword refers to the video attributes of a window. 

window 
The window in which a video attribute is being set. 

keyword 
You must use one of the following keywords: 

• NONE-Applies no video attributes to the characters in the window. 

• BOLD-Causes the characters in the window to be bolded. 

• BLINK-Causes the characters in the window to blink. 

• REVERSE-Causes the characters in the window to be displayed in 
reverse video. 

• UNDERLINE-Causes the characters in the window to be underlined. 

DESCRIPTION Video attributes for a window are cumulative. The window assumes the 
video attribute of each video keyword that you use with SET (VIDEO, . .. ) 
during an editing session. If you want to change the video attribute of a 
window, and you do not want the cumulative effect of previous attributes, 
use SET (VIDEO, window, NONE) before specifying the new attribute. SET 
(VIDEO, window, NONE) turns off all video attributes for a window. 

DEFAULT 
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Note that the built-in procedure SET (VIDEO, ... ) does not affect the status 
line of a window. You can specify a video attribute for a status line with the 
built-in procedure CREATE_WJNDOW (by default, the keyword ON gives a 
window a status line in REVERSE video), or with the built-in procedure SET 
(STATUS_LINE, ... ). If you use SET (VIDEO, . . . ) to change the video 
attributes of a window, you may also want to use SET (STATUS_LINE, ... ) 
to change the video attributes of the status line, if one exists for the window. 
When the window and the status line have different video attributes, the 
status line can be used to separate multiple windows on the screen, or to 
highlight status information. 

By default, there are no video attributes for a window. This is the state in 
which VAXTPU is most efficient at screen management. 



EXAMPLE 
SET (VIDEO, CURRENT_WINDOW, REVERSE); 
SET (VIDEO, CURRENT_WINDOW, UNDERLINE); 

VAXTPU Built-In Procedures 
SET (VIDEO, ... ) 

These statements cause the current window to be displayed in reverse video 
and with underlining. 
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VAXTPU Built-In Procedures 
SET (WIDTH, ... ) 

SET (WIDTH, ... ) 

FORMAT SET (WIDTH, window, integer) 

parameters WIDTH 
This keyword refers to the width of a window. 

window 
The window in which the width is being set. 

integer 
The value that specifies the width of the window. 

DESCRIPTION If the screen width is 80 columns and if a SET (WIDTH, ... ) command 
causes a window to become wider than the screen, VAXTPU changes the 
screen width to 132 columns. 

DEFAULT 

RETURN 
STATUS 

EXAMPLE 

If the screen width is 132 columns and a SET (WIDTH, . .. ) command causes 
a window to be less than 81 columns, VAXTPU changes the screen size to 80 
if all of the other windows are also less than 81 columns wide. 

If you exceed the value set for the width of the window when entering text, 
VAXTPU displays a diamond symbol in the rightmost column of the screen 
to indicate that there is text beyond the diamond symbol that is not visible 
on the screen. You cannot make V AXTPU use multiple lines to display a line 
that is longer than the width of a window. 

By default, the width of a window is the same as the physical width of the 
terminal when the window is created. 

TPU$_BADV ALUE ERROR Arguments are out of minimum and 
maximum bounds. 

SET (WIDTH , CURRENT_WINDOW , 132) 

This statement causes the current window to be 132 columns wide. 
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SHIFT 

FORMAT 

parameters 

DESCRIPTION 

VAXTPU Built-In Procedures 
SHIFT 

Changes the relative position of text that is displayed in a window 
on the screen. The text in the window is shifted to the right or to 
the left. The shift applies to any buffer associated with the window 
that you specify. SHIFT optionally returns an integer. 

[integer2 :=] SHIFT (window, integer1) 

window 
The window on the screen in which the shift in the position of the text is 
visible. 

integer1 
The signed(+/-) integer that specifies how many columns to shift the text. A 
positive integer causes the text to shift from the right to the left so that you 
can see text beyond the right edge of the window. 

A negative integer causes the text to shift from the left to the right so that 
you can see text beyond the left edge of the window. If the first character in 
the line of text is already in column 1, then using a negative integer to shift 
to the right has no effect. 

If you specify O as the value, no shift takes place. 

Use the built-in procedure SHIFT when the text in a window has gone 
beyond the right margin (indicated by the diamond symbol in the rightmost 
column). By shifting the text in the window from the right to the left, you 
can view text that was beyond the right edge of the window. 

Because SHIFT commands are cumulative during an editing session, this 
built-in procedure optionally returns a value in integer2. This positive integer 
represents the cumulative shift value from the right to the left. 

SHIFT causes the entire window to be repainted. If you execute the built-in 
procedure SHIFT within a procedure, the screen is not updated to reflect 
the shift until the procedure has finished executing and control has returned 
to the screen manager. If you want the screen to reflect changes before the 
entire program is executed, you can force the immediate update of a window 
by adding an UPDATE statement to the procedure. 
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VAXTPU Built-In Procedures 
SHIFT 

EXAMPLES 
iJ SHIFT (user_window, +6) 

This statement causes the text displayed in user_window to be shifted 5 
columns to the left. 

~ SHIFT (CURRENT_WINDOW, -6) 
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This statement causes the text displayed in the current_window to be shifted 
5 columns to the right. (If the text was not previously shifted from the right 
to the left, this command has no effect.) 



SHOW 

FORMAT 

parameters 

DESCRIPTION 

VAXTPU Built-In Procedures 
SHOW 

Displays information about V AXTPU data types and the current 
settings of attributes that can be applied to certain data types . See 
also the description of the built-in procedure GET_INFO. 

SHOW ( { keyword } ) 
data type 

keyword 
The following are valid keywords: 

• BUFFER[S]-Displays information about all buffers available to the editor. 

• KEY_MAP_LJST[S]-Displays the names of all defined key-map lists, 
their key maps, and the number of keys defined in each key map. 

• KEY_MAP[S]-Displays the names of all defined key maps. 

• KEYWORDS-Displays all items in the internal keyword table. 

• PROCEDURES-Displays the names of all defined procedures. 

• SCREEN-Displays information about the terminal. 

• SUMMARY-Displays statistics about VAXTPU including the current 
version number. 

• VARIABLES-Displays the names of all defined variables. 

• WINDOW[S]-Displays information about all windows available to the 
editor. 

data type 
For information on a particular item, enter the variable to which a VAXTPU 
data type is assigned. The valid data types for the parameters to the built-in 
procedure SHOW are as follows: 

• Buffer-Shows information about the buffer variable you specify. 

• Window-Shows information about the window variable you specify. 

• String-Shows information about the string variable you specify. 

VAXTPU looks for the variable SHOW--13UFFER and checks to see if it 
refers to a buffer. VAXTPU also looks for the variable INFO_WJNDOW 
and checks to see if it refers to a window. If these two items exist when 
you call the built-in procedure SHOW, VAXTPU writes information to 
SHOW_BUFFER and displays the information on the screen in the window 
called INFO_WINDOW. 

You, or the interface you are using, must create the buffer variable 
SHOW--13UFFER when you initialize the interface for the built-in procedure 
SHOW to work as expected. 
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VAXTPU Built-In Procedures 
SHOW 

RETURN 
STATUS 

EXAMPLES 
iJ SHOW (PROCEDURES) 

~ SHOW (SUMMARY) 

~ SHOW (CURRENT_BUFFER) 
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If you create a window called INFO_WINDOW, VAXTPU associates 
SHOW_BUFFER with INFO_WINDOW and maps this window to the screen 
when there is information to be displayed. You can optionally create a 
different window in which to display the information from SHOW_BUFFER. 
In this case, you must associate SHOW_BUFFER with the window that you 
create and map the window to the screen when there is information to be 
displayed. 

Because this built-in procedure maps INFO_WINDOW to the screen, any 
interfaces layered on VAXTPU should provide a mechanism for unmapping 
INFO_WINDOW and returning the user to the editing position that was 
current before using the built-in procedure SHOW. 

VAXTPU always deletes the current text in the show buffer before inserting 
the new information. 

TPU$_NOSHOWBUF WARNING SHOW_BUFFER must exist to store the 
requested information. 

This statement displays on the screen a list of all the VAXTPU built-in 
procedures and the user-written procedures that are available to your editing 
interface. 

When VAXTPU is invoked with the EDT Keypad Emulator and a user-written 
command file, the preceding statement generates a screen display similar to 
the following one: 

TPU Version V1 Update 2 
Journal file: WORK$: [USER]CHAP4 .TJL;2 
Section file: SYS$COMMON : [SYSLIB]EDTSECINI .TPU$SECTION;1 
Timer Message: Executing 

6 System buffers and 1 User buffer 
66 calls to LIB$GET_VM , 10 calls to LIB$FREE_VM, 983696 bytes still allocated 

When you use the default interface for the EDT Keypad Emulator, the 
preceding statement may display information similar to the following for the 
CURRENT_BUFFER: 

Buffer : MAIN_BUFFER 
Name : MAIN Mapped to 1 window 
Input File : WORK$ : [USER]TEXT.FIL;8 
Output File: 
Contains 12830 lines Max_lines: 4294967296 Maximum line size : 984 characters 
Left Margin : 1 Right Margin : 80 Tabs every 8 columns 
System Forward Insert 
Key Map List : TPU$KEY_MAP_LIST 



~ SHOW (KEY_MAP_LISTS) 

VAXTPU Built-In Procedures 
SHOW 

The preceding statement displays the names of all defined key-map lists, their 
key maps, and the number of keys defined in each key map. When you use 
the default interface EVE, the VAXTPU command SHOW (KEY_MAP_LISTS) 
displays information similar to the following: 

Defined key map lists : 

TPU$KEY_MAP_LIST contains the following key maps : 
EVE$USER_KEYS (0 keys defined) 
EVE$VT200_KEYS (14 keys defined) 
EVE$STANDARD_KEYS (29 keys defined) 

Total of 1 key map list defined 
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VAXTPU Built-In Procedures 
SPAN 

SPAN 

FORMAT 

parameter 

DESCRIPTION 

EXAMPLES 

Returns a pattern that matches the longest string of characters that 
contains only characters appearing in the string used as a parameter. 

pattern := SPAN (string) 

string 
A quoted string, or a variable name representing a string constant, that 
contains the characters you want included in the pattern. 

SP AN must match at least one character or it fails. If SP AN finds a character 
on the current line that is not in its parameter string, it stops. Otherwise, 
it stops at the end of the current line. SPAN does not cross record (line) 
boundaries. 

D pat1 := SPAN ('0123466789') 

El SAMPLE PROCEDURE 
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This assignment statement creates a pattern that matches the longest sequence 
of digits starting at the current character position. 

The following procedure removes all lines that contain an x, ·y, or z. 

PROCEDURE user_remove_xyz 

pat1 :s SPAN ('xyz'); 
LOOP 

s1 := SEARCH (pat1, FORWARD) ; 
EXITIF s1 = O; 
POSITION (s1) ; 
ERASE_LINE; 

ENDLOOP 
END PROCEDURE 



SPANL 

FORMAT 

parameter 

DESCRIPTION 

EXAMPLES 
[I pat1 : = SPANL (' ') 

VAXTPU Built-In Procedures 
SPANL 

Returns a pattern that matches the longest string of characters that 
contains only characters appearing in the string used as a parameter. 

pattern:= SPANL (string) 

string 
A quoted string, or a variable name representing a string constant, that 
contains the characters that you want in the pattern. 

SPANL is similar to SPAN. However, SPANL considers the end-of-line 
condition as a match and continues the pattern beyond the end-of-line. It 
continues the search for a pattern until it finds a character that does not 
appear in the string used as a parameter or until an end-of-search condition 
is found. The end-of-search condition is the beginning of the buffer if the 
direction of the search is REVERSE, or the end of the buffer if the direction of 
the search is FORWARD. 

SP ANL must match at least one character or it fails. 

This assignment statement stores a pattern in patl that matches the longest 
sequence of blank characters starting at the current character position and 
continuing to an end-of-search condition. 

!;a pat2 := SPANL ('0123456789') 

This assignment statement stores in pat2 a pattern that matches the longest 
sequence of digits starting at the current character position and continuing to 
an end-of-search condition. 

eJ pat3 : = SPANL ('ABCDEFGHIJKLMNOPQRSTUVWXYZ') 

This assignment statement stores in pat3 a pattern that matches the longest 
sequence of the alphabetic characters listed in the parameter. If you use this 
pattern with the built-in procedure SEARCH, search starts at the current 
character position and continues to an end-of-search condition. If you specify 
an EXACT search, the characters must be uppercase for a successful match. 
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SPAWN 

SPAWN 

FORMAT 

parameter 

DESCRIPTION 

EXAMPLES 
iJ SPAWN 
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Deassigns the terminal and then creates a VAX/VMS subprocess. 

SPAWN /[ (string) ]J 

string 
The command string that you want to be executed in the context of the 
subprocess that is created with this built-in procedure. 

SPAWN suspends your VAXTPU process and spawns a VAX/VMS 
subprocess. This built-in procedure is especially useful for running programs 
and utilities that take control of the screen (these programs cannot be run in 
a subprocess created with the built-in procedure CREATE_pROCESS). See 
Section 2.10 for a list of restrictions for subprocesses. 

After completing work in a subprocess created with SP AWN, you can return 
to your VAXTPU session with either the DCL command ATTACH or the DCL 
command LOGOUT. If you use the DCL command ATTACH, the subprocess 
is available for future use. If you use the DCL command LOGOUT, the 
subprocess is deleted. When you return to the VAXTPU session, the screen is 
repainted. 

If you specify a DCL command as the parameter for SPAWN, the command 
is executed after the subprocess is created. When the command completes, 
the subprocess terminates, and control is returned to the VAXTPU process. 

SP AWN was designed to allow you to leave a VAXTPU session, do other 
work in a VAX/VMS subprocess, and return to the VAXTPU session that 
you interrupted. Subprocesses created with SPAWN put you directly at the 
DCL level. These subprocesses are different than the subprocesses created 
with the built-in procedure CREATE_pROCESS. CREATE_pROCESS creates 
subprocesses within a VAXTPU session, and all of the output from the 
subprocesses goes into a buffer. 

See the description of the built-in procedure ATTACH in this section for 
information on moving control from one subprocess to another. See the 
VAX/VMS DCL Dictionary for more information on the characteristics of a 
spawned subprocess. 

This command spawns a VAX/VMS subprocess and puts your VAXTPU 
process "on hold." After completing work in the subprocess, you can return 
to your VAXTPU session by using the DCL command ATTACH or the DCL 
command LOGOUT. 



~ SPAWN ( I DIRECTORY I) 

VAXTPU Built-In Procedures 
SPAWN 

This command spawns a VAX/VMS subprocess and executes the DCL 
command DIRECTORY. When the command completes, you are returned 
to your V AXTPU session. 

4-217 



VAXTPU Built-In Procedures 
SPLIT_LINE 

SPLIT_LINE 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 
D SPLIT_LINE 

!;a SAMPLE PROCEDURE 
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Breaks the current line before the current character position and 
creates two lines. 

SPLIT_LINE 

None. 

When you use SPLIT_LINE, the current character position remains on the 
same character, but that character is now the first character on the newly 
created line. The new line that is created is inserted directly after the former 
current line. 

The relative screen position of the line you are splitting may change as a 
result of this procedure. 

TPU$_NOCURRENTBUF 

TPU$_NOCACHE 

WARNING You are not positioned in a buffer. 

ERROR There is not enough memory to allocate 
a new cache. 

This command breaks the current line at the current character position and 
makes a new line. 

The following procedure splits a line at the current character position. If the 
current character position is column 1, row 1, the procedure causes the screen 
to scroll. 

PROCEDURE user_split_line 
LOCAL old_position, new_position; 

SPLIT_LINE; 
IF (CURRENT_ROW = 1) AND (CURRENT_COLUMN = 1) 

THEN 

ENDIF; 

old_position := MARK (NONE); 
SCROLL (CURRENT_WINDOW, -1) ; 
new_position : = MARK (NONE); 
!Make sure we scrolled before doing CURSOR_VERTICAL 
IF new_position <> old_position 

THEN 
CURSOR_VERTICAL (1); 

ENDIF ; 

END PROCEDURE 



STR 

FORMAT 

parameter 

DESCRIPTION 

EXAMPLES 

VAXTPU Built-In Procedures 
STR 

Converts an integer to a string. 

string := STR (integer) 

integer 
The integer that you want to convert to a string. 

You can use this built-in procedure to store a string representation of an 
integer in a variable name. You can then use the variable name in operations 
that require string data types. See the description of the built-in procedure 
FAO for another method of generating a string representation of an integer. 

D new_numbers : = STR (123) 

~ SAMPLE PROCEDURE 

This assignment statement stores the string "123" in the variable 
new_numbers. 

The following procedure uses the built-in procedure STR to convert the 
integer variable v1 to a string so that your column and row position can be 
displayed in the message area. 

PROCEDURE user_display_position 

v1 : • GET_INFO (second_window, "current_column"); 
MESSAGE ('Column : ' + STR (v1)); 
v2 :• GET_INFO (second_window , "current_row") ; 
MESSAGE ('Row : ' + STR (v2)) ; 

END PROCEDURE 
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SUBSTR 

FORMAT 

parameters 

Returns a string that represents a substring of a string or a range. 

string2 := SU BSTR ( { string 1 } , integer 1, integer2) 
range 

string1 
The string that contains the substring. 

range 
The range that contains the substring. 

integer1 
The character position at which the substring starts. The first character 
position is 1. 

integer2 
The number of characters to include in the substring. 

DESCRIPTION You must specify both the character position at which to start the substring 
and the length of the substring. If you specify a larger number of characters 
for integer2 than are present in the substring, only the characters present are 
returned in string2. No error is signaled. 

EXAMPLES 
[I file_type := SUBSTR ('login . com', 7, 3) 

~ SAMPLE PROCEDURE 
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This assignment statement returns the string "com" in the variable file_type. 
The substring starts at the seventh character position ("c") and contains 3 
characters ("com"). If you use a larger number for integer2, for example, 7, 
the variable file_type still contains "com" and no error is signaled. 

The following procedure capitalizes the first character in a string. The 
procedure ignores leading punctuation so that strings within quotes ("test") or 
within parentheses (test) can be capitalized. 
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Parameters : 

my_string String to be capitalized - input/output 

PROCEDURE user_initial_cap (my_string) 

LOCAL 
Initial substring ending at first letter 
initial_letter, 

Loop index used in search for first letter 
initial_index, 

Length of my_string parameter 
my_string_length, 

Remainder of my_string after initial_letter 
rest_of_string; 

initial_index := 1; 
my_string_length : = LENGTH (my_string); 
not_alphabetic := ! Non-alphabetic graphic characters 

•1~••x·t•C) □ {}-_+•'l\: ; ""'<,>.T/"; 

LOOP 
initial_letter := SUBSTR (my_string, 1, initial_index) ; 
EXITIF initial_index = my_atring_length ; 
EXITIF index (not_alphabetic, 
SUBSTR (my_string, initial_index, 1)) = O; 
initial_index : = initial_index + 1; 

ENDLOOP; 

rest_of_string : = SUBSTR (my_string, initial_index + 1, 
my_string_length) ; 

CHANGE_CASE (initial_letter, UPPER) ; 
CHANGE_CASE (rest_of_string, LOWER); 
my_string := initial_letter + rest_of_string ; 
MESSAGE (my_atring); 

END PROCEDURE 
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TRANSLATE 

FORMAT 

parameters 

Invokes the Run-Time Library (RTL) procedure STR$TRANSLA TE. 
The V AXTPU procedure takes three parameters. Some of the 
characters in the first parameter are replaced by the characters in 
the second parameter. The third parameter is used as a match 
string to determine which characters from the first parameter are 
replaced. For complete information on STR$TRANSLA TE, see the 
appropriate volume of the VAX/VMS Run-Time Library Routines 
Reference Manual. 

{ 
string 1 } 

TRANS LA TE ( range , string2 , string3) 
buffer 

string1 
One or more of the characters in this string are replaced by characters in the 
translate string (string2). 

range 
One or more of the characters in the range are replaced by characters in the 
translate string (string2). 

buffer 
One or more of the characters in the buffer are replaced by characters in the 
translate string (string2). 

string2 
The string containing the characters that are used to replace one or more 
characters in the first parameter. 

string3 
The match string that determines how the replacement is done. The 
character(s) in the first parameter with the same index as character(s) in 
string3 are replaced by string2. 

DESCRIPTION If the translate string (string2) is shorter than the match string (string3) and 
the matched character positions are greater than the character positions in the 
translate string, the translation character is a space. 

EXAMPLES 
iJ TRANSLATE (second_buffer , 'I', 'i' ) 

4-222 

This command replaces all lowercase i's in the second buffer with 
uppercase I's. 



~ SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 

VAXTPU Built-In Procedures 
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The following procedure translates the text you specify as "text_to_translate" 
according to the following pattern: any "A" is converted to an "N "; any "B" is 
converted to an "0 "; and so on. 

!+ 
! Procedure to translate characters to decipher scrambled text . 
! Characters are shifted 13 places for encryption . 
! -
PROCEDURE user_trans_text ( text_to_translate) 
TRANSLATE (text_to_translate , 

'NOPQRSTUVWXYZABCDEFGHIJKLMnopqrstuvwxyzabcdefghijklm', 
1 ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz 1

); 

END PROCEDURE 

The following procedure strips the eighth bit from all characters in the current 
buffer. A procedure like this is useful for reading files from systems like 
TOPS-20 on which the eighth bit is set without using DEC Multinational 
Character Set. 

PROCEDURE user_strip_eighth 

LOCAL i, Loop counter 
seven , ! Ascii (0) through Ascii (127) 
eight ; ! Ascii (128) through Ascii (266) 

Build translate strings 

seven :•"" ; 
eight : • •• ; 
i : • O; 
LOOP 

seven :•seven+ ASCII (i) ; 
eight :•eight+ ASCII (i + 128) ; 
i :•i+1; 
EXITIF i • 128 ; 

ENDLOOP ; 
TRANSLATE (CURRENT_BUFFER, seven , eight) ; 

ENDPROCEDURE ; 
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UNDEFINE_KEY 

FORMAT 

parameter 

DESCRIPTION 

RETURN 
STATUS 

EXAMPLES 

Removes the current binding from the key that you specify. 

UNDEFINE_KEY (keyword ff, string]/) 

keyword 
The name of a key or key combination that VAXTPU allows you to define. 
See Table 3-5 for a list of the valid VAXTPU keynames. 

string 
Specifies a key map or a key-map list in which the key is defined. The 
first definition of the key in the key maps that make up the key-map list is 
deleted. If neither a key map nor a key-map list is specified, the key-map list 
bound to the current buffer is used. 

After you use UNDEFINE_KEY, the key or key combination that you specify 
is no longer defined. VAXTPU does not save any previous definitions that 
you may have associated with the key. VAXTPU writes a message to the 
message buffer telling you that the key is undefined if you try to use it after 
you have undefined it. 

TPU$_NODEFINITION WARNING There is no definition for this key. 

TPU$_ NOTDEFINABLE WARNING Second argument is not a valid 
reference to a key. 

TPU$_NOKEYMAP WARNING Fourth argument is not a defined key 
map. 

TPU$_NOKEYMAPLIST WARNING Fifth argument is not a defined key-map 
list. 

TPU$_KEYMAPNTFND WARNING The key map listed in the fourth 
argument is not found . 

TPU$_EMPTYKMLIST WARNING The key-map list specified in the fifth 
argument contains no key maps. 

iJ UNDEFINE_KEY (CTRL_Z_KEY) 
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This command removes the association between the key combination 
CTRL/Z and the code that it previously executed. 



El SAMPLE PROCEDURE 

~ SAMPLE PROCEDURE 
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The following procedure undefines a key. A procedure like this can be used 
by keypad initialization procedures. 

Para.meters : 

which_key Keyword for key to clear - input 
PROCEDURE user_clear_key (which_key) 

IF (LOOKUP_KEY (which_key, PROGRAM) <> 0) 
THEN 

UNDEFINE_KEY (which_key); 
ELSE 

MESSAGE ("Key not defined") ; 
ENDIF ; 

END PROCEDURE 

The following procedure deletes all of the key definitions in the key map 
TPU$KEY_MAP. 

PROCEDURE delete_all_definitions 

LOCAL key; 
key : = GET_INFO (DEFINED_KEY, "first", "tpu$key_map"); 

LOOP 
EXITIF key= O; 
UNDEFINE_KEY (key, "tpu$key_map") ; 
key : = GET_INFO (DEFINED_KEY, "next", "tpu$key_map") ; 

ENDLOOP; 
ENDPROCEDURE; 
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UNMAP 

FORMAT 

parameter 

Disassociates a window from its buffer and removes the window 
from the screen. 

UNMAP (window) 

window 
The window you want to remove from the screen. 

DESCRIPTION If you unmap the current window, VAXTPU tries to move the cursor position 
to another window that was most recently the current window. The window 
in which VAXTPU positions the cursor becomes the new current window, and 
the buffer that is associated with this window becomes the current buffer. 

RETURN 
STATUS 

EXAMPLES 
i] UNMAP (main_window) 
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The screen area of the window you unmap is either erased or returned to 
any windows that were occluded by the window you unmapped. VAXTPU 
returns lines to adjacent windows if the size of the windows requires the 
lines that were used for the window you UNMAP. The size of windows 
is determined by the values you specified for the built-in procedure 
CREATE_WINDOW when creating the window, or by the values you 
specified for the built-in procedure ADJUST_WINDOW if you changed 
the size of the window. If adjacent windows do not require the lines that 
were used by the window you UNMAP, the lines that the window occupied 
on the screen remain blank. 

The window that you unmap is not deleted from the list of available 
windows. You can cause the window to appear on the screen again with 
MAP. You do not have to create the window again. UNMAP does not have 
any effect on the existence of the buffer that was associated with the window 
that is being unmapped. 

TPU$_WINDNOTMAPPED WARNING Window is not mapped to a buffer. 

This command removes the main window from the screen and disassociates 
the buffer that was mapped to the main window from it. 



!;a SAMPLE PROCEDURE 
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The following procedure unmaps the current window and puts two new 
windows in its place. (Note that if the window that you are replacing has a 
status line, this line is not included in the screen area used by the two new 
windows. This is because GET_INFO (window, 'visible_bottom') does not 
take the status line into account.) 

PROCEDURE user_one_window_to_two 
LOCAL 

wind_length , 
wind_half, 
first_line , 
last_line ; 

cur_wind :• CURRENT_WINDOW; 
! If it exists 
IF (cur_wind <> 0) 

THEN 
first_line : = GET_INFO (cur_wind, 'visible_top') ; 
last_line := GET_INFO (cur_wind, 'visible_bottom') ; 
wind_buf := GET_INFO (cur_wind , 'buffer') ; 
UNMAP (cur_wind) ; 

ELSE 

ENDIF ; 

! If there is no current window then create 
! an empty buffer 
first_line : = 1; 
last_line : = GET_INFO (SCREEN, 'visible_length') ; 
wind_buf := CREATE_BUFFER ('Empty Buffer ' ); 

wind_length : = (last_line - first_line) + 1; 
wind_half := wind_length/2 ; 
new_window_1 :• CREATE_WINDOW (first_line, wind_half, OFF); 
SET (VIDEO, new_window_1, UNDERLINE) ; 
new_window_2 :• CREATE_WINDOW (wind_half+1 , 

last_line-wind_half , OFF); 
! Associate the same buffer with both windows 
! and map the windows to the screen 
MAP (new_window_1 , wind_buf) ; 
MAP (new_window_2, wind_buf) ; 

END PROCEDURE 
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UPDATE 

FORMAT 

parameter 

Causes the screen manager to make a window reflect the current 
internal state of the buffer that is associated with the window. 

UPDATE (window) 

window 
The window that you want updated. The window must be mapped to the 
screen for the update to occur. 

DESCRIPTION The screen manager updates windows after each keystroke. This means that 
if a key is bound to a procedure, several built-in procedures may be executed 
before the screen actually reflects the internal state of the buffer. If you want 
the screen to reflect changes before the entire procedure is executed, you can 
force the immediate update of a window by adding an UPDATE statement to 
the procedure. 

RETURN 
STATUS 

EXAMPLES 
iJ UPDATE (new_window) 

El SAMPLE PROCEDURE 
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UPDATE affects a single window that is visible on the screen. (However, if 
the buffer associated with the window you use as a parameter is associated' 
with other windows that are mapped to the screen, all of these windows may 
be updated.) See REFRESH for a description of how to repaint every window 
on the screen. 

TPU$_WINDNOTMAPPED WARNING You cannot update a window that is 
not on the screen. 

This command causes the screen manager to make new_window reflect the 
current internal state of the buffer associated with new_window. 

The following procedure updates the screen to display the new line of text 
that you are inserting before the top line of the window. (When you insert 
text in front of the top of a window, the included text is not visible on the 
screen unless you use a procedure like the following to ensure that the text is 
displayed.) 



VAXTPU Built-In Procedures 
UPDATE 

PROCEDURE user_show_first_line 

LOCAL 
! Marker of position before scroll 
old_position , 
! Marker of position after scroll 
new_position; 

UPDATE (CURRENT_WINDOW) ; 
IF (GET_INFO (CURRENT_WINDOW, "current_row") = 

GET_INFO (CURRENT_WINDOW, "visible_top")) AND 
(CURRENT_COLUMN = 1) 
THEN 

ENDIF ; 

old_position : = MARK (NONE); 
SCROLL (CURRENT_WINDOW, -1) ; 
new_position : = MARK (NONE) ; 
! Make sure we scrolled before doing the cursor_vertical 
IF new_position <> old_position 

THEN 
CURSOR_VERTICAL (1); 

ENDIF; 

END PROCEDURE 
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WRITE_FILE 

FORMAT 

parameters 

DESCRIPTION 

RETURN 
STATUS 
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Writes data to the file that you specify. WRITE_FILE optionally 
returns a string that is the file specification of the file created. 

[string2 :=] WRITE_FILE ( { buffer } ![,string 1 ]/) 
range 

buffer 
The buffer whose contents you want to write to a file. 

range 
The range whose contents you want to write to a file. 

string1 
A quoted string, a variable name representing a string constant, or an 
expression that evaluates to a string, that is the file specification to which 
data is written. If you do not specify a full file specification, VAXTPU writes 
the data to the current device and directory. 

This parameter is optional. If you omit it, VAXTPU uses the associated output 
file name for the buffer. If there is no associated file name, VAXTPU prompts 
you for one. If you do not give a file name at the prompt, VAXTPU does 
not write to a file. In that case, the optional string2 that is returned, is a null 
string. 

VAXTPU writes a message to the MESSAGE_BUFFER indicating how many 
records were written to an external file. 

If you specify a result, WRITEJILE returns a string that is the file 
specification of the file to which the data was written. 

V AXTPU uses a flag to mark a buffer as modified or not modified. When you 
write data from a buffer to an external file, VAXTPU clears the modified flag 
for that buffer. If you do not make any further modifications to that buffer, 
V AXTPU does not consider the buffer as being modified and does not write 
out the file by default when you exit. 

See Appendix E for a list of the file types that VAXTPU supports. 

TPU$_CONTROLC ERROR The execution of the write operation 
terminated because you pressed 
CTRL/C. 



EXAMPLES 
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iJ WRITE_FILE (paste_buffer, 'myfile .txt') 

This statement writes the contents of the paste_buffer to the file named 
myfile.txt. 

El my_file : = WRITE_FILE (select_range , 'myfile . txt') 

~ SAMPLE PROCEDURE 

This assignment statement puts the file name to which the select_range is 
written in the string my_fi/e. 

The following procedure writes the contents of a buffer called extra_buf to a 
file (because you do not specify a file name, the associated file for the buffer 
is used). The procedure then removes the extra window and buffer from your 
editing context. 

PROCEDURE user_write_file 
WRITE_FILE (extra_buf); 
DELETE (extra_window) ; 
DELETE (extra_buf) ; 

Return the lines from extra_window to the main window 
ADJUST_WINDOW (main_window, -11, O) ; 

END PROCEDURE 
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5 VAXTPU Program Development 

Previous sections have described the lexical elements of the VAXTPU 
language, such as data types, language statements, expressions, built-in 
procedures, and so on. This section describes how to combine these elements 
in V AXTPU programs. VAXTPU programs can be used to perform editing 
tasks, to customize or extend an existing interface, or to provide your own 
interface to VAXTPU. 

Before you start writing programs to customize or extend an existing interface, 
be very familiar with the VAXTPU source code that creates the interface that 
you want to change. If you want to change the size of a window that you 
use for editing, for example, you must know the variable name your interface 
uses for that window. 

If you use the EVE interface and you want to change the size of the main 
window, you must use the variable name eve$main_window. (Many of the 
EVE variables and procedure names begin with eve$.) See the appropriate 
chapter of the Guide to· Text Processing on VAX/VMS for information on 
techn1ques for extending the EVE interface with VAXTPU. 

If you use the EDT Keypad Emulator interface and you want to change the 
size of the main window, you must use the variable name main_window. 
(Many of the EDT Keypad Emulator variables and procedure names begin 
with edt$; however, main_window does not use the prefix edt$.) See 
the appropriate chapter of the Guide to Text Processing on VAX/VMS for 
information on extending the EDT Keypad Emulator interface with VAXTPU. 

The sample procedures and syntax examples in this book use uppercase letters 
for items that you can enter exactly as shown. VAXTPU reserved words, such 
as built-in procedures, keywords, and language statements are shown in 
uppercase. Lowercase items in a syntax example or sample procedure indicate 
that you must provide an appropriate substitute for that item. 

This section discusses the following topics: 

• Creating VAXTPU programs 

• Compiling V AXTPU programs 

• Executing VAXTPU programs 

• Debugging VAXTPU programs 

• Special VAXTPU programs (Initialization files) 

• Error handling 

5.1 Creating VAXTPU Programs 
Use an editing interface, such as EVE or the EDT Keypad Emulator, to enter 
or change the source code of a program in the VAXTPU language. A program 
can be a single executable statement or a collection of executable statements. 
These statements can be listed within PROCEDURE-ENDPROCEDURE 
statements, or they can be listed separately. 
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VAXTPU Program Development 

Simple Programs 
The following statement is an example of a simple program: 

SHOW (SUMMARY) 

The preceding statement, entered after the appropriate prompt from your 
editing interface, causes V AXTPU to execute the "program" associated with 
the SHOW (SUMMARY) statement. If you use the EDT Keypad Emulator 
interface with a user-written command file, your screen may display text 
similar to the following figure : 

Figure 5-1 SHOW (SUMMARY) Display 

TPU Version V1 Update 2 

Journal file : WORK$ : [USER]CHAP4 .TJL ;2 
Section file : SYS$COMMON : [SYSLIB]EDTSECINI .TPU$SECTION ;1 
Timer Message : Executing 

6 System buffers and 1 User buffer 
66 calls to LIB$GET_VM, 10 calls to LIB$FREE_VM, 983696 bytes still allocated 

5.1.2 Complex Programs 

5.1.3 Program Syntax 
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The source code files that create the EVE interface and the EDT 
Keypad Emulator interface are examples of complex VAXTPU programs. 
EVESECINI.TPU and EDTSECINI.TPU contain many procedure definitions, 
and executable statements that specify what the screen layout and display 
is for the respective interfaces. These files also contain key definitions that 
specify which editing operations are performed when you press certain keys 
on the keyboard. You can examine the on-line copies of these files to study 
the V AXTPU code and notice the programming techniques that were used to 
create the two interfaces. The source code file that creates the EVE interface 
is SYS$LIBRARY:EVESECINI.TPU. The source code file that creates the EDT 
interface is SYS$LIBRARY:EDTSECINI.TPU. See Section 5.5 for information 
on using command file or section files to create or customize an interface for 
VAXTPU. 

The syntax rules for writing VAXTPU programs are very simple. You must 
separate each executable statement from other statements with a semicolon. 
(Note that it is a statement separator, not a statement terminator.) In a 
program, you must position all procedure definitions before any executable 
statements that are not part of a procedure definition. (The rules for using 
the VAXTPU data types, language statements, and built-in procedures are 
discussed in previous sections.) Example 5-1 shows the correct syntax for a 
VAXTPU program. 

A variety of syntactically correct VAXTPU programs is shown in Example 5-2. 
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Example 5-1 Syntax of a VAXTPU Program 

PROCEDURE ... ENDPROCEDURE 
PROCEDURE ... ENDPROCEDURE 

PROCEDURE ... ENDPROCEDURE 
statement-1 ; 
statement-2 ; 

statement-n; 

Example 5-2 Sample VAXTPU Programs 

!Program 1 
!This program consists of a single VAXTPU built-in procedure . 

SHOW (KEYWORDS) 

!Program 2 
!This program consists of an assignment statement that 
!gives a value to the variable tpu$v_video. 

tpu$v_video : = UNDERLINE; 

!Program 3 
!This program consists of the VAXTPU LOOP statement (with 
!a condition for exiting) and the VAXTPU built-in procedure ERASE_LINE . 

x :• O; LOOP x :=x+1; EXITIF x > 100; ERASE_LINE ; ENDLOOP 

!Program 4 
!This program consists of a single procedure that causes VAXTPU 
!to accept "qui" as the command that signals a quit operation . 

PROCEDURE qui 
QUIT; ! do VAXTPU quit operation 
END PROCEDURE 

!Program 6 
!This program is a collection of procedures that 
!causes VAXTPU to accept "e", "ex", or "exi" as 
!the command for a VAXTPU exit operation 

PROCEDURE e 
EXIT ! do VAXTPU exit operation 
END PROCEDURE 

PROCEDURE ex 
EXIT 
END PROCEDURE 

PROCEDURE exi 
EXIT 
END PROCEDURE 

Compiling VAXTPU Programs 
Before compiling programs in VAXTPU, you should tum on informational 
messages to help you develop accurate programs. The EVE interface 
turns on the display of informational messages for you when you compile 
VAXTPU programs. If you use the EDT Keypad Emulator interface, enter the 
following command after the TPU Command: prompt to get informational 
level messages: 

SET (INFORMATIONAL, ON) 
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The line numbers that are mentioned in VAXTPU messages refer to line 
numbers in your source program. These numbers help you locate the line of 
your program at which an error is occurring. To move to the line at which 
the error occurred, position to the top of the buffer containing the program, 
and then enter the following VAXTPU command after the appropriate prompt 
from your interface: 

MOVE_VERTICAL (error_line_number -1) 

In EVE, instead of entering the preceding VAXTPU command, you could use 
the LINE command. For example, LINE 42, would move the current character 
position to line 42. 

If you use the EDT Keypad Emulator interface, the following suggestions 
will help you read VAXTPU messages that are several lines long and that 
scroll out of the message window before you can read them. Use the built-in 
procedure POSITION (message_window) to move to the message area. You 
can then use the arrow keys to scroll any messages that are off the screen 
back into the message window. 

Another way to read long messages is to enlarge the message window. The 
following command enlarges the EDT Keypad Emulator message window by 
adding two lines to the top of the window: 

ADJUST_WINDOW (message_window, -2, 0) 

In the EVE interface, use the command BUFFER MESSAGES to get to the 
message window. Use the command BUFFER name_of_buffer to return to 
the original buffer or another buffer of your choice. 

There are two ways to compile a program in VAXTPU: on the command line 
of EVE or the EDT Keypad Emulator, or in a VAXTPU buffer. 

Compiling on the Command Line of an Interface 
You can compile a simple VAXTPU program merely by entering it on the 
command line of your interface. Enter the command SHOW (SUMMARY) 
after the TPU Command: prompt and VAXTPU compiles (and executes) the 
program associated with the SHOW (SUMMARY) statement. 

5.2.2 Compiling in a VAXTPU Buffer 
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VAXTPU programs are usually compiled by entering VAXTPU procedures 
and statements in a buffer and then compiling the buffer. Enter the statement 
SHOW (VARIABLES) in a buffer and then compile the buffer by entering the 
following statement after the appropriate prompt from your interface: 

COMPILE (CURRENT_BUFFER) 

The program associated with SHOW (VARIABLES) is not executed until you 
enter the following statement on the command line of your interface: 

EXECUTE (CURRENT_BUFFER) 

Note: You do not have to compile all programs before executing them. If 
you use a buffer, a range, or a string as the parameter for the built
in procedure EXECUTE, V AXTPU first compiles and then executes the 
preceding items. See the description of EXECUTE in Section 4. 
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The built-in procedure COMPILE optionally returns a program data type. If 
you want to use the program that you are compiling later in your session, you 
can assign the program that is returned to a variable name. The following 
example shows how to make this assignment: 

new_program := COMPILE (CURRENT_BUFFER) 

If no error messages are issued while you compile the current buffer, you 
can then execute the program, new_program with the command EXECUTE 
(new_program). 

You can use the built-in procedure COMPILE to compile certain parts of a 
buffer rather than a whole buffer. Create a range that includes the statements 
within the buffer that you want compiled, and then specify the range as the 
parameter for COMPILE. 

5.3 Executing VAXTPU Programs 

5.3.1 

You can use programs that are already compiled as parameters for the built-in 
procedure EXECUTE. In addition, you can use buffers, ranges, or strings 
that contain executable VAXTPU statements as parameters for the built-in 
procedure EXECUTE. VAXTPU first compiles the contents of the buffer, 
string, or range and then executes them. The following statement entered on 
the command line of your interface executes the program pointed to by the 
variable new_program that was compiled in the preceding section: 

EXECUTE (new_program) 

The following statement entered on the command line compiles and then 
executes the executable statements in the current buffer: 

EXECUTE (CURRENT_BUFFER) 

Small VAXTPU programs can be entered, compiled, and executed on the 
command lines of both EVE and the EDT Keypad Emulator. The following 
example shows a small program that you can enter after the prompt TPU 
Command:. 

SET (TIMER, ON, 'Executing') 

The preceding command executes the program associated with the VAXTPU 
built-in procedure SET (TIMER, ... ) and causes the string "Executing" to be 
displayed at one second intervals when a long procedure is executing. The 
string is displayed in the last 15 spaces of the prompt area at one second 
intervals. 

Interrupting Execution with CTRL/C 
Pressing CTRL/C causes VAXTPU to stop the execution of a user-written 
program. You can also stop the execution of the following VAXTPU built-in 
procedures with CTRL/C: 

• LEARN _BEGIN ... LEARN _END (A learn sequence) 

• READ_FILE 
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• SEARCH 

• WRITE _FILE 

Note: Because V AXTPU does not journal CTRL/C, using CTRL/C may affect 
the accuracy of your journal file. After using CTRL/C, DIGIT AL suggests 
that you exit from the editor. This ensures that you do not lose any work 
because of an inaccurate journal file. 

5.3.2 Procedure Execution 
If you include procedure definitions as part of a program, the procedure is 
compiled and the procedure name is added to V AXTPU list of procedures 
when you execute the program. Invoke the procedure in one of the following 
ways: 

1 Enter the name of the compiled procedure after the TPU Command: 
prompt from the EVE or the EDT Emulator Keypad interface. 

2 Call the procedure from within a program or another procedure. 

5.4 Debugging VAXTPU Programs 
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VAXTPU allows you to write your own debugger to find out what is 
happening at critical points in your program. The points at which you 
stop execution of your program are called breakpoints. You can specify 
the breakpoints by using the appropriate parameters with the built-in 
procedure SET. See Section 4 for a description of the built-in procedure 
SET (DEBUG, . .. ). See the on-line copy of a sample user-written debugger, 
SYS$LIBRARY:DEBUG.TPU. 

The following steps show how you might use a debugger with VAXTPU: 

1 Write a VAXTPU program like SYS$LIBRARY:DEBUG.TPU that handles 
debugging. 

2 Write a procedure or program in VAXTPU that you want to debug. 

3 Use an editing interface that provides two text buffers. Read the VAXTPU 
program you want to debug into one buffer, and the debugger program 
into the other buffer. 

4 Compile the buffer that contains the program that you want to debug, and 
then compile the buffer that contains the debugger program. 

5 On the command line of your interface, use the built-in procedure SET 
(DEBUG, . .. ) to specify any of the following: 

• The procedure or program that you want to debug 

• Whether you want single step debugging 

• The name of the program you want to use as a debugger 

To specify the program you want to use as a debugger, for example, enter 
the following command: 

SET (DEBUG, PROGRAM, 'your_debugger_program') 
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6 Your debugger program should provide a prompt like DEBUG> and 
debugger commands. Enter the appropriate commands after the prompt. 

7 Use the debugger to step through your program to find problems. 

8 Exit from the debugger. 

5.5 Special VAXTPU Programs (Initialization Files) 

5.5.1 Command Files 

There are two types of VAXTPU initialization files: 

• Command Files 

• Section Files 

A command file is a VAXTPU source code file that is specified after the 
qualifier /COMMAND when invoking VAXTPU. A section file is the 
compiled, binary form of a VAXTPU source code file that is specified after the 
qualifier /SECTION when invoking VAXTPU. 

DIGITAL suggests that you do minor customizing of an editing interface with 
a command file. If the command file gets large, or if you want to make major 
changes or additions to an interface, it is more efficient to use a binary section 
file when invoking VAXTPU. The following sections describe how to write 
and use VAXTPU command files and VAXTPU section files. 

A command file is a VAXTPU source code file that can contain procedures, 
key definitions, and other VAXTPU executable statements. You can have 
any number of command files in your directory. You might want to write 
one command file that customizes your editor for programming in PASCAL, 
another command file that customizes your editor for text editing, and so on. 
If you have several command files, give them names that remind you of their 
contents. If you have one command file that you use most of the time, name 
it TPUINI. TPU. 

The syntax to invoke V AXTPU command files at the DCL command level is 
as follows: 

$ EDIT/TPU/COMMAND [= file-spec] 

If you name your command file TPUINI.TPU and it is in your current 
directory, V AXTPU reads the file by default. If you name your file something 
other than TPUINI.TPU, or if you put it in a directory other than your current 
directory, you have to explicitly use the qualifier /COMMAND and provide a 
full file specification after the qualifier. 

VAXTPU reads a command file, compiles it, and executes any commands that 
do not contain syntax errors. If there are errors, VAXTPU writes an error 
message to the message area. The procedures and key definitions in the 
command file can modify the interface that is defined in the section file with 
which you invoked VAXTPU. 

To write a command file, follow the VAXTPU programming conventions 
discussed throughout this manual. A command file should not contain the 
built-in procedure SAVE. SAVE is used when you want to create or add to a 
section file. 
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Section Files 

5.5.2.1 
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Example 5-3 is a sample VAXTPU command file that modifies the default 
screen layout of the EDT Keypad Emulator interface by creating a second 
window that you can use for editing. 

Example 5-3 Command File for Two Windows 

PROCEDURE two_tilee 
extra_tile : = READ_LINE ( "File name: "); ! ask tor tile name 
extra_but : = CREATE_BUFFER ("EXTRA", extra_tile); 
extra_window := CREATE_WINDOW (1, 11, ON) ; 
ADJUST_WINDOW (main_window, +11, O) ; ! Reduce the main window 
SET(STATUS_LINE , extra_window, REVERSE, 

"EXTRA WINDOW / EXTRA BUFFER"); 
MAP (extra_window, extra_but); 

END PROCEDURE 

If you name the file that contains this procedure two_wind.TPU, you can 
invoke VAXTPU with the EDT Keypad Emulator and your command file in 
the following way: 

$ EDIT/TPU/SECTION=EDTSECINI/COMMAND=device: [ueer]two_wind .TPU 

If you add procedures or statements to the command file two_wind.tpu, place 
all procedures before any individual statements that are not listed within a 
procedure (for example, key definitions to move the cursor from one window 
to another.) 

Remember to name your variables and procedures so they do not conflict 
with VAXTPU reserved words and predefined identifiers. You can prefix your 
variable and procedure names with three letters (your initials, for example) 
followed by an underscore(-), You can name the preceding procedure 
xyz_two_windows, for example. 

A section file is a binary representation of a VAXTPU editing environment. It 
is a collection of compiled VAXTPU procedure definitions, variable definitions, 
and key bindings. The advantage to using a binary file to define your 
interface is that the source code does not have to be compiled each time 
the editor is invoked, and therefore, your VAXTPU interface starts up quickly. 

Writing a Section File 
To create a section file, begin by writing a program in the VAXTPU language. 
The program must adhere to all the programming conventions discussed 
throughout this document. These include the use of PROCEDURE and 
ENDPROCEDURE statements to create named procedures that can be called 
during program execution. Procedure definitions must come before any 
individual executable statements in your program. 

Depending upon the kind of section file you create, the program should 
include one of the following initialization procedures: 

• TPU$INITJROCEDURE 

• TPU$LOCALJNIT 
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If you create a new section file rather than add to an existing editing 
interface, your program should include TPU$INJT_pRQCEDURE. 
TPU$INJT_pRQCEDURE contains statements that create buffers, create 
windows, associate windows to buffers, set up screen attributes, initialize 
variables, define how the journal facility works, and so on. The location 
of TPU$INJT_pRQCEDURE in a program is not critical to its function 
within the program. Both EVE and the EDT Keypad Emulator have a 
TPU$INJT_pRQCEDURE in their code. See Section 5.5.2.3 for more 
information on TPU$INJT_pRQCEDURE. 

If you create a section file by adding elements to an existing section file, 
put your initialization items in TPU$LOCAL_INIT. Both EVE and the EDT 
Keypad Emulator have an empty procedure named TPU$LOCAL_INIT 
that is called at the end of TPU$INJT_pRQCEDURE. Your procedure 
named TPU$LOCAL_INIT supersedes the original, empty value of 
TPU$LOCAL_!NIT in your interface. Use TPU$LOCAL_INIT to add your 
own initialization items to those provided by your interface. 

The final line of a program used to create a section file should be the QUIT 
statement. QUIT causes you to leave the editor, preventing any further 
editing. Immediately preceding the QUIT statement, there should be a line 
containing the built-in procedure SAVE. SA VE is the mechanism by which 
you store all currently defined procedures, variable names, and bound keys in 
binary form. If you need more information on the built-in procedure SAVE, 
see Section 4. 

Following is a summary of the basic components of a VAXTPU source 
program from which a section file can be created: 

• A procedure called TPU$INJT_pRQCEDURE or TPU$LOCAL_INIT. 

• Procedures delimited by PROCEDURE and ENDPROCEDURE statements. 

• Executable VAXTPU statements (following any procedure definitions). 

• The built-in procedure SAVE ("file-spec") as the next to last line in the 
program. 

• The built-in procedure QUIT as the last line in the program. 

Example 5-4 shows the syntax of a program that could be used to create a 
section file: 

Example 5-4 Sample Program for a Section File 

PROCEDURE tpu$local_init 

ENDPROCEDURE; 
PROCEDURE vt100_keys; 

ENDPROCEDURE ; 

vt100_keys ; !Call the procedure that defines the keys 

SAVE (" sys$login : vt100ini. TPU$SECTION") ; 

QUIT; 
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5.5.2.2 Processing a Section File 
There are two ways to process a section file . If you are adding items to an 
existing section file, invoke VAXTPU with a section file and a command file, 
and then SAVE the combined section file (this is called an incremental SAVE). 
If you are creating a new section file, invoke VAXTPU with a command file, 
but without a section file, and then SAVE the new section file . The steps for 
doing these two types of processing are described in the following sections. 

To add to an existing section file, follow these steps: 

1 Invoke V AXTPU with an existing section file such as EVE or the EDT 
Keypad Emulator and a user-written command file: 

$ EDIT/TPU/SECTION=EVESECINI/COMMAND=my_editor.TPU 

The preceding command causes V AXTPU to read the section file and 
then read, compile, and execute the command file you specify. The user
written command file should have a procedure called TPU$LOCAL _INIT 
that contains initialization items. The combined editing context of the 
section file and the command file is now available for you to use. 

2 Save the combined editing context for future sessions with one of the 
following methods: 

Execute the built-in procedure SAVE on the command line of the 
interface you created and specify the file in which you want to save the 
interface, as the parameter for SAVE. Then enter the built-in procedure 
QUIT on the command line. 

Include the built-in procedures SA VE and QUIT as the last two lines in 
your command file. When you invoke VAXTPU, the combined section 
file is created, and the program leaves the editor. You can then invoke 
the editor with the new section file. 

Note: You can modify an existing section file by making changes to the source 
code file that creates the section file, and then recompiling the section file. 
However, DIGIT AL does not recommend doing this, because it may cause 
problems when a new version of V AXTPU is released. It is easier for you 
to establish your editing environment on a new version of V AXTPU if 
you have a command file that you can use to do an incremental save on 
any new interfaces. 

To create a new section file, follow these steps: 

1 Invoke VAXTPU without a section file, but specify a user-written 
command file: 

$ EDIT/TPU/NOSECTION/COMMAND=my_editor.TPU 

The preceding command causes VAXTPU to read, compile, and execute 
items in the command file my_editor.TPU. The command file should have 
a procedure called TPU$INIT_pRQCEDURE that contains initialization 
items. 

2 Save the editing context established by the command file with one of the 
following methods: 

Execute the built-in procedure SAVE on the command line of your 
interface and specify the file in which you want to save the editing 
environment as the parameter for SAVE. Then enter the built-in 
procedure QUIT on the command line. 
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Include the built-in procedures SA VE and QUIT as the last two lines in 
your command file. When you invoke VAXTPU, the new section file 
is created, and the program leaves the editor. You can then invoke the 
editor with the new section file . 

A Sample Section File 
If you choose to design an interface for VAXTPU that is entirely separate from 
the EVE and the EDT Keypad Emulator interfaces, you must provide certain 
basic structures and key definitions to be able to use the VAXTPU compiler 
and interpreter. Example 5-5 is a sample of the source code that creates a 
minimal interface. It provides the following basic structures: 

• A buffer and a window for V AXTPU messages 

• A buffer and a window for information from the built-in procedure SHOW 

• A buffer and a window in which to enter V AXTPU programs or text 

• A prompt area in which to enter VAXTPU commands 

Because VAXTPU, when invoked without a section file, does not have any 
keys defined, the sample program also contains the following key definitions: 

• The RETURN key 

• The DELETE key 

• Key definition for exiting from VAXTPU 

• Key definition for entering VAXTPU commands-this program uses the 
TAB key. 

By default, VAXTPU looks for TPU$INIT_FROCEDURE, so the statements 
that create the structures for a minimal interface are contained in 
TPU$INIT_FROCEDURE. Individual statements that define keys come after 
any procedures in the file. 

To process the source code file in Example 5-5, enter the following command 
at the DCL level: 

$ EDIT/TPU/NOSECTION/COMMAND=mini .TPU 

When you enter this command, the qualifier /NOSECTION specifies that 
no section file is to be read. (This ensures that none of the procedures 
or variables from an existing section file are loaded into the internal 
VAXTPU tables.) The qualifier /COMMAND specifies that the command 
file, mini.TPU, is to be compiled by VAXTPU. The built-in procedure SAVE 
at the end of the command file specifies that all of the procedures, variables, 
and key definitions in the file are to be saved in binary form in the file 
sys$login:mini.TPU$SECTION. The built-in procedure QUIT then causes you 
to leave VAXTPU. 

The procedures and definitions from your section file are used as your 
interface to VAXTPU when you now invoke VAXTPU with the following 
command: 

$ EDIT/TPU/SECTION=sya$login :mini your_text .fil 

Rather than entering this long command each time you invoke VAXTPU, 
define the logical name TPUSECINI to point to your section file . By default, 
VAXTPU looks for a file that TPUSECINI points to, and reads that file as the 
default section file . 
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Example 5-5 Source Code for Minimal Interface 

! mini.TPU - minimal VAXTPU interface 
PROCEDURE tpu$init_procedure 

Create a buffer and window for messages 
message_buffer := CREATE_BUFFER ("Message Buffer"); 
SET (NO_WRITE, message_buffer) ; 
SET (SYSTEM, message_buffer); 
SET (EOB_TEXT, message_buffer, "); 
message_window := CREATE_WINDOW (21, 4, OFF) ; 
MAP (message_window, message_buffer) ; 

Create a buffer and window for SHOW 
show_buffer := CREATE_BUFFER("Show Buffer"); 
SET (NO_WRITE, show_buffer) ; 
SET (SYSTEM , show_buffer) ; 
info_window := CREATE_WINDOW (1, 20, ON); 

Create a buffer and window for editing 
main_buffer := CREATE_BUFFER ("Main Buffer"); 
main_window := CREATE_WINDOW (1, 20, ON); 
MAP (main_window, main_buffer) ; 

Create an area on the screen for prompts 
SET (PROMPT_AREA , 21 , 1, NONE); 

!Put the current character position in the main buffer 
POSITION (main_buffer); 

ENDPROCEDURE; 
Define the minimal editing keys : 

DEFINE_KEY ("SPLIT_LINE", RET_KEY); 
DEFINE_KEY ("ERASE_CHARACTER(-1)", DEL_KEY) ; 
DEFINE_KEY ("EXECUTE(READ_LINE('TPU command : 1

)) 11 , TAB_KEY) ; 
DEFINE_KEY ("EXIT", CTRL_Z_KEY); 

Create a section file and then quit 
SAVE ("sys$login :mini. TPU$SECTION"); 
QUIT ; 
!End of mini .TPU 

Whenever you want to add new procedures, variables, learn sequences, or 
key definitions to a section file, edit the command file to include the new 
items, and then recompile the command file to produce a section file with the 
new items. For example, if you wanted to add key definitions for the arrow 
keys, you could edit the file mini.TPU and add the following statements (put 
them after any procedures in the file): 

DEFINE_KEY ("MOVE_VERTICAL(-1)", UP); 
DEFINE_KEY ("MOVE_vERTICAL(1)", DOWN); 
DEFINE_KEY ("MOVE_HORIZONTAL(1)", RIGHT) ; 
DEFINE_KEY ("MOVE_HORIZONTAL(-1)", LEFT); 

Then recompile the command file with the following command: 

$ EDIT/TPU/NOSECTION/COMMAND=mini.TPU 

Now, when you invoke VAXTPU with the section file mini.TPU$SECTION, 
the new key definitions are included. 

An alternate way of adding these key definitions to your section file is to 
enter the definitions as text in the current buffer. You could then press the 
TAB key (the command prompt for the minimal interface) and enter the 
following command after the prompt: 

EXECUTE (CURRENT_BUFFER) 
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This causes the new key definitions to be added to your current editing 
context. To cause the definitions to be added to the section file so that you 
can use them in future sessions, enter the following statement after the 
command prompt: 

SAVE ("sys$login :mini .TPU$SECTION" ) 

If you want to save the VAXTPU source code for the key definitions, write out 
the current buffer or use the built-in procedure EXIT to leave the VAXTPU 
session so that the contents of the buffer are written to a file. 

Special Items for Section Files 
The following items should be included in a section file . If you use one of 
the editing interfaces provided by VAXTPU, the section file that creates the 
interface provides these structures and procedures. If you choose to write 
your own interface without using an existing interface, you must provide 
these structures and procedures. 

A section file should include a procedure called TPU$INIT_pROCEDURE 
and should recognize the special identifiers MESSAGE_BUFFER, 
SHOW_BUFFER, and INFO_WINDOW. These special items are described in 
the following sections. 

TPU$1NIT_PROCEDURE 
This procedure should perform the following operations: 

• Initialize all global variables to their original value. 

• Create all required work spaces for the editor (see the list of special 
purpose buffers and windows in the following section). 

You can add other functions to TPU$INIT_pROCEDURE, but it should 
perform at least these two operations. 

Special Identifiers 
The VAXTPU editing language attaches a special meaning to the following 
identifiers: 

• Identifier for Message Information 

MESSAGE_BUFFER-VAXTPU stores messages received from built-in 
procedures in this buffer. 

If the MESSAGE_BUFFER is associated with a window that is mapped 
to the screen, VAXTPU updates the window. 

• Identifiers for SHOW Information 

SHOW_BUFFER-VAXTPU stores information from the built-in 
procedure SHOW in this buffer. 

INFO_WINDOW-VAXTPU displays messages stored in the 
SHOW_BUFFER and information from the built-in procedure 
HELP_TEXT in this screen region, if it exists. 

If you want to use the built-in procedure SHOW, you must create these 
special identifiers that VAXTPU uses for SHOW. 
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5.6 Error Handling 
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VAXTPU built-in procedures can return SUCCESS, INFORMATIONAL, 
WARNING, ERROR, or FATAL status. You can gain control of the messages 
generated by these return statuses in one of the following ways: 

1 Use an ON -ERROR language statement at the beginning of a procedure 
to trap WARNING or ERROR messages returned by built-in procedures 
executed within that particular procedure. 

2 Use SET (INFORMATIONAL, OFF) or SET (SUCCESS, OFF) to suppress 
the display of INFORMATIONAL or SUCCESS messages. 

In addition to messages that are generated by VAXTPU, a built-in procedure 
may return system messages. Appendix C contains an alphabetized list of 
all the possible return statuses for VAXTPU and their severity levels. The 
VAX/VMS System Messages and Recovery Procedures Reference Manual includes 
all the possible return statuses for VAXTPU as well as the appropriate 
explanations and suggested user actions. In addition, each built-in procedure 
that can return a WARNING or ERROR message has the possible message 
it can return listed in a section called RETURN STATUS in the individual 
built-in procedure description. 

All built-in procedures can return the following messages: 

• TPU$_SUCCESS (SUCCESS)-The built-in executed successfully. 

• TPU$__ARGMISMATCH (ERROR)-Data type of argument is not 
supported by built-in that is being called. 

• TPU$_TOOFEW (ERROR)-Not enough arguments were passed in the 
built-in call. 

• TPU$_TOOMANY (ERROR)-Too many arguments were passed in the 
built-in call. 

See Section 3.8.1.6 for a description of how to use the ON_ERROR language 
statement to trap ERROR and WARNING messages. 
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6.1 

Invoking VAXTPU 

Overview 
When you enter the following command at the DIGITAL Command Language 
(DCL) level, you invoke VAXTPU and a binary section file that creates the 
EVE editing interface: 

$ EDIT/TPU 

V AXTPU provides two section files: 

• SYS$LIBRARY:EVESECINI.TPU$SECTION (for the EVE interface) 

• SYS$LIBRARY:EDTSECINI.TPU$SECTION (for the VAXTPU EDT Keypad 
Emulator) 

If you want to use the EDT Keypad Emulator interface with VAXTPU, you 
can define the logical name TPUSECINI to point to the EDT Keypad Emulator 
section file as follows: 

$ DEFINE TPUSECINI EDTSECINI 

Otherwise, you can enter the following command at the DCL level: 

$ EDIT/TPU/SECTION=EDTSECINI 

The qualifier /SECTION is described along with the other EDIT /TPU 
command qualifiers in Section 6.4. 

In addition to specifying qualifiers for the EDIT /TPU command, you can 
specify parameters at the DCL level. The parameters that you can use after 
EDIT /TPU are described in Section 6.5. 

Besides invoking VAXTPU at the DCL level for interactive editing, you can 
invoke VAXTPU from a the DCL command procedure and you can run 
VAXTPU in a batch job. These alternative ways of invoking V AXTPU are 
explained in the following sections. 

6.2 Invoking VAXTPUfrom a DCL Command Procedure 
There are two main reasons that you might want to invoke V AXTPU from a 
command procedure: 

• To set up a special environment for interactive editing 

• To set up a batch-like job 

(The edits themselves are not visible on the screen, but the results of the 
editing session are sent to the terminal.) 
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Setting Up a Special Editing Environment 
You can run VAXTPU with a special editing environment by writing a DCL 
command procedure that first establishes the environment that you want, and 
then invokes VAXTPU. You must assign SYS$COMMAND to be the same 
value as SYS$INPUT. 

Example 6-1 shows a DCL command procedure that "remembers" the last file 
that you were editing and uses it as the input file for VAXTPU. After making 
file name assignments, this DCL command procedure invokes VAXTPU with 
the default section file (because you do not specify a different section file) and 
with a user-written command file. 

Example 6-1 DCL Command Procedure filename.COM 

$ SET NOVERIFY 
$ ASSIGN/USER SYS$COMMAND SYS$INPUT 
$ IF Pi . NES . "" THEN F_ :~= 'Pi 
$ WRITE SYS$OUTPUT "*** ''F_' ***" 
$ EDIT/TPU/COMMAND=DISK$ : [USER]TPUINI .TPU 'F_ 

Example 6- 2 establishes an environment that specifies tab stop settings for 
FORTRAN programs. 

Example 6-2 DCL Command Procedure fortran_ts.COM 

$ SET NOVERIFY 
$ ASSIGN/USER SYS$COMMAND SYS$INPUT 
$ IF Pi .EQS . "THEN GOTO REGULAR_INVOKE 
$ F_ :== 'Pi 
$ FTN_TEST = F$FILE_ATTRIBUTES (F_,"RAT") 
$ IF FTN_TEST . NES . "FTN" THEN GOTO REGULAR_INVOKE 
$ FTN_INVOKE : 
$ EDIT/TPU/SECTION=EVESECINI/COMMAND=FTNTABS .TPU 'F_ 
$ GOTO TPU_DONE 
$ REGULAR_INVOKE : 
$ EDIT/TPU/SECTION=EVESECINI 'F_ 
$ TPU_DONE : 

6.2.2 Setting Up Batch-Like Editing 
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In some situations, you may want to put all of your editing commands in 
a file and have them read from the file rather than entering the commands 
interactively. You may also want VAXTPU to perform the edits without 
displaying them on the screen. You can do this type of editing from a batch 
job, or if you want to see the results of the editing session displayed on your 
screen, you can do this type of editing from a DCL command procedure. 
Even though the edits are not displayed on your screen as they are being 
made, your terminal is not free while the command procedure is executing. 
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Example 6-3 shows a DCL command procedure named invisible_tpu.COM 
that contains a single command line that invokes VAXTPU in the following 
way: 

• /NOSECTION-No section file (no procedures or key definitions are used 
from a binary section file to initialize the editor). 

• /COMMAND= gsr.TPU-A command file containing the edits to be 
made. 

• /NODISPLAY-No screen management features (windows, cursor, and so 
on) are recognized. 

Example 6-3 DCL Command Procedure invisible_tpu.COM 

This command procedure invokes VAXTPU without an editing interface 
The file gsr .TPU contains the edits to be made 
Specify the file you want the edits made to as p1 

$ EDIT/TPU/NOSECTION/COMMANO=gsr .TPU/NODISPLAY 'p1' 

The file gsr.TPU, which is used as the file specification for the qualifier 
/COMMAND, performs a search through the current buffer and replaces a 
string or a pattern with a string. Example 6-4 shows the file gsr.TPU. 

Example 6-4 VAXTPU Command File gsr.TPU 

PROCEDURE global_search_replace (str_or_pat, str2) 

! This procedure performs a search through the current 
! buffer and replaces a string or a pattern with a new string 

LOCAL src_range, replacement_count ; 

! Return to caller if string not found 
ON_ERROR 

msg_text := FAQ ('Completed !UL replacement!%S', replacement_count); 
MESSAGE (msg_text); 
RETURN ; 

ENDON_ERROR; 

replacement_count := O; 

LOOP 
src_range := SEARCH (str_or_pat, FORWARD); 
ERASE (src_range) ; 

Search returns a range if found 
Remove first string 

POSITION (END_OF (src_range)) ; 
COPY_TEXT (str2); 
replacement_count := replacement_count + 1; 

ENDLOOP; 
ENDPROCEDURE ! global_search_replace 

! Executable statements 

Move to right place 
Replace with second string 

input_file := GET_INFO (COMMAND_LINE, 'file_name'); 
main_buffer := CREATE_BUFFER ('main', input_file) ; 
POSITION (BEGINNING_OF (main_buffer)); 
global_search_replace ( 1 xyz$_ 1

, 'user$_'); 
pat1 := '' & LINE_BEGIN & 't'; 
POSITION (BEGINNING_OF (main_buffer)); 
global_search_replace (pat1, 'T'); 
WRITE_FILE (main_buffer, 'newfile .dat') ; 
QUIT; 

To process these files interactively, enter the following command: 

$ ~invisible_tpu file - to-edit 
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Note: If you specify /NODISPLAY after the EDIT /TPU command, do not define 
any keys, or create or manipulate any windows in the file that contains 
your edits. 

If you leave the editor with the built-in procedures QUIT or EXIT, 
you must explicitly write out any modified buffers. (This is shown in 
Example 6-4.) If you modify buffers and do not write them out, you can 
go into an infinite loop. V AXTPU does not complete a QUIT or EXIT 
command if there are any modified buffers that have not been written 
out to disk. Instead, V AXTPU prompts you so that you are aware that 
the contents of modified buffers are lost if you do not write them. If you 
run in /NODISPLA Y mode, you do not see the V AXTPU prompt, and 
V AXTPU loops while waiting for an answer to the prompt. 

6.3 Invoking VAXTPU from a Batch Job 
If you want your edits to be made in batch rather than at the terminal, you 
can use the DCL command SUBMIT to send your job to a batch queue. 

For example, if you want to make the edits from the file gsr. TPU (shown in 
Example 6-4) in batch mode, enter the following command: 

$ SUBMIT invisible_tpu.COM/LOG=invisible_tpu.LOG/parameterzfile-to-edit 

This job is then entered on the default batch queue for your system. The 
results are sent to the LOG file that the batch job creates. 

The restrictions that apply to the batch-like command procedure also apply to 
a batch job. See the NOTE in the previous section, for information on using 
the qualifier /NODISPLAY, and the built-in procedures EXIT or QUIT in the 
file that contains your edits. 

6.4 EDIT /TPU Command Qualifiers 
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You can use qualifiers with the command EDIT /TPU to specify special kinds 
of processing. The following table lists the qualifiers and the qualifier defaults 
for the command EDIT /TPU: 

QUALIFIER 

/[NO]COMMAND[=file-spec] 

/[NO]CREA TE 

/[NO]DISPLA Y[=file-spec] 

/[NO]JOURNAL[=file-spec] 

/[NO]OUTPUT[=file-spec] 

/[NO]READ_ONL Y 

/[NO]RECOVER 

/[NO]SECTION[=file-spec] 

DEFAULT 

/COMMAND= TPUINI 

/CREATE 

/DISPLA Y=TPU$CCTSHR 

/JOURNAL=inpuLfile.T JL 

/OUTPUT =inpuLfile. type 

/NOREAD_ ONL Y 

/NORE COVER 

/SECTION= TPUSECINI 

The following sections describe each of the qualifiers. The examples in the 
following sections show the qualifiers typed directly after the EDIT /TPU 
command and before the input file specification. You can place the qualifiers 
anywhere on the VAX/VMS command line after the command EDIT/TPU. 
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6.4.2 /CREATE 
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/COMMAND=TPUINI.TPU (D) 
/NOCOMMAND 

Determines whether VAXTPU reads a user-written command file for 
initialization purposes. The default file type for VAXTPU command files 
is TPU. By default, VAXTPU tries to read a command file called TPUINI.TPU 
in your default directory. You can use a full file specification after the qualifier 
/COMMAND or define the logical name TPUINI to point to a command file 
other than the default one. 

The following command causes VAXTPU to read a command file named 
sys$login:my_tpuini.TPU and uses letter.mo as the input file for an editing 
session: 

• EDIT/TPU/COMMAND=sys.login :my_tpuini .TPU letter . rno 

To prevent VAXTPU from processing a command file, use the qualifier 
/NOCOMMAND. If you generally invoke VAXTPU without a command file, 
define a symbol similar to the following: 

• EVE== "EDIT/TPU/NOCOMMAND" 

Using /NOCOMMAND when you do not want to use a command file 
decreases startup time by eliminating the search for a command file. 

/CREATE (D) 
/NOCREATE 

Determines whether VAXTPU creates a new file when the specified input 
file does not exist. The interface that is layered on VAXTPU is responsible 
for processing this qualifier. The interface can get information on whether 
the qualifier was specified when VAXTPU was invoked by using the built-in 
procedure GET_JNFO, for example, x := GET-1NFO (COMMAND_LINE, 
"create"). For information on GET-1NFO, see Section 4. 

By default, the V AXTPU editing interfaces provide a buffer in which to create 
the file. If you write out the contents of the buffer (either with the built-in 
procedure WRITEJILE procedure or by exiting from the editor), VAXTPU 
creates a new file for the input file specification. 

If you use /NOCREATE when invoking VAXTPU, and if you specify an input 
file that does not exist, the VAXTPU interfaces print an error message and 
return you to the DCL command level as follows: 

• EDIT/TPU/NOCREATE newfile .dat 
Input file does not exist : DISK. : [USER]NEWFILE.DAT ; 

• 
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6.4.3 /DISPLAY 

6.4.4 /JOURNAL 
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/DISPLAY[=screen_managemenLfilename] ( D) 
/NO DISPLAY 

Determines whether a VAXTPU session is run from a supported terminal 
and whether the session uses terminal functions such as the screen display 
and the keyboard. By default your VAXTPU session is run with the screen 
management file, SYS$SHARE:TPU$CCTSHR.EXE, for terminals that respond 
to ANSI control functions and that operate in ANSI mode. 

VAXTPU expects sessions to be run from a supported terminal unless 
you specify /NODISPLAY. If an unsupported input device is used when 
/DISPLAY is active, VAXTPU returns an error message and the session is 
terminated. (See Appendix B for information on terminals supported by 
VAXTPU.) 

The qualifier /NODISPLAY causes VAXTPU to run without using the 
screen display and the keyboard functions of a terminal. Use the qualifier 
/NODISPLAY in the following cases: 

• When running VAXTPU procedures in a batch job 

• When using V AXTPU on an unsupported terminal 

If you use /NODISPLAY, VAXTPU window or screen manipulation 
commands and key definitions cause errors. Initialization files that contain 
screen manipulation commands (ADJUST_WINDOW, CREATE_WINDOW, 
MAP) and key definitions can run when the /NODISPLAY feature is 
active. However, the commands are meaningless and may even return error 
messages in the batch log file or on your screen. Use a special initialization 
file (either a section file or a command file) for sessions in which you use 
the qualifier /NODISPLAY. This file should not include key definitions or 
screen manipulation commands (except for READ_LINE, MESSAGE, and 
LAST_KEY, which work with some restrictions). See the descriptions of 
READ_LINE and LAST_KEY in Section 4 for a list of the restrictions. The 
file should be a complete VAXTPU session; it should end with either the 
command EXIT or the command QUIT. 

The following command causes VAXTPU to edit the file my_batch_file.rno 
without using terminal functions such as screen display: 

$ EDIT/TPU/NODISPLAY my_batch_file .rno 

/JOURNAL=inpuLfile.TJL ( D) 
/NOJOURNAL 

Determines whether VAXTPU keeps a journal file of your editing session 
so that you can recover from an interrupted session. The interface that is 
layered on VAXTPU is responsible for processing this qualifier. The interface 
can get information on whether the qualifier was specified when VAXTPU 
was invoked by using the built-in procedure GET_INFO, for example, x := 
GET_INFO (COMMAND_LINE, "journal"). For information on GET_INFO, 
see Section 4. 



6.4.5 /OUTPUT 

Invoking VAXTPU 

By default, the VAXTPU interfaces maintain a journal file that has the same 
name as the input file and the file type TJL. If you invoke VAXTPU without 
a file specification, the default name for the journal file is TPU.TJL. Use a full 
file specification with the qualifier /JOURNAL to specify a different name for 
the journal file . 

If you edit a file from another directory and you want the journal file to 
be located in that directory, you must use the qualifier /JOURNAL with a 
file specification that includes the directory name. Otherwise, the VAXTPU 
interfaces create the journal file in the default directory. 

The built-in procedure JOURNAL_OPEN also controls whether VAXTPU 
creates a journal file for the editing session and, if so, what name it uses. 
In the EDT Keypad Emulator and EVE initialization files, the qualifier 
/JOURNAL, used when invoking VAXTPU, overrides the file name and file 
extension that is given to the journal file by the JOURNAL_OPEN command. 
These interfaces tum journaling on automatically if you do not explicitly use 
/NOJOURNAL. Using /NOJOURNAL in one of these environments prevents 
the execution of the JOURNAL_OPEN command. 

VAXTPU provides a 500-byte buffer for journaling keystrokes. If journaling is 
enabled, a write to the journal file occurs when the buffer is full. You can use 
the built-in procedure SET OOURNALING, integer) to adjust the journaling 
frequency to your specifications. The integer can range from 1 to 10. The 
default, which is 10, causes a write to the buffer every 500 bytes. A lower 
integer causes a write to the buffer more frequently. Note, however, that 
lowering the integer causes a slight decrease in VAXTPU's performance. 

Once you create a journal file, use the qualifier /RECOVER to have VAXTPU 
process the commands contained in the journal file . The following command 
causes V AXTPU to recover a previous editing session on an input file named 
memo.txt. If the journal file has a different name than the input file name, 
you must include both the /JOURNAL=file-spec qualifier and the qualifier 
/RECOVER with the command EDIT /TPU: 

$ EDIT/TPU/RECOVER/JOURNAL=memo . sav memo.txt 

To prevent VAXTPU from keeping a journal file for your editing session, use 
the qualifier /NOJOURNAL. The following command causes V AXTPU to tum 
off journaling when you edit the input file memo.txt: 

$ EDIT/TPU/NOJOURNAL memo .txt 

/OUTPUT=input_file.type ( D) 
/NO OUTPUT 

Determines whether the output of your VAXTPU session is written to a 
file. The interface that is layered on VAXTPU is responsible for processing 
this qualifier. The interface can get information on whether the qualifier 
was specified when VAXTPU was invoked by using the built-in procedure 
GET-1NFO, for example, x := GET-1NFO (COMMAND_LINE, "createn). For 
information on GET-1NFO, see Section 4. 

In the EDT Keypad Emulator and EVE interfaces, using /OUTPUT allows you 
to name the file created from the main buffer upon exiting from VAXTPU. By 
default, the output file has the same name as that of the input file, and the 
version number is one higher than the highest existing version of the input 
file. You can specify a different name for the output file by using the file 
specification argument for the qualifier /OUTPUT. 
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6.4.6 /READ_ONLY 

6.4.7 /RECOVER 
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The qualifier /NOOUTPUT allows you to write an interface for VAXTPU that 
lets the user control the output of a file. For example, the interface for the 
EDT Keypad Emulator was coded so that if you specify /NOOUTPUT on 
the VAX/VMS command line, VAXTPU sets the NO_WRITE attribute for the 
main buffer and does not create an output file for that buffer. 

The following command causes VAXTPU to write the contents of the main 
buffer to the file newlet.rno when you exit from VAXTPU: 

$ EDIT/TPU/OUTPUT=newlet.rno letter . rno 

/READ_ONLY 
/NOREAD_ONL Y ( D) 

Determines whether VAXTPU keeps a journal file and creates an output file 
from the contents of the main buffer if you modify it. 

Using the qualifier /READ_ONLY is like using both the qualifier 
/NOJOURNAL and qualifier /NOOUTPUT. If you specify /READ_ONLY, 
VAXTPU does not maintain a journal file for your editing session, and the 
NO_WRITE attribute is set for the main buffer. When a buffer is set to 
NO_WRITE, the contents of the buffer are not written out when you leave 
VAXTPU. Both the built-in procedures EXIT and QUIT end the editing session 
without creating a new file from the contents of the main buffer (even if you 
modified it). 

If the NO_WRITE option has not been set for the buffer, /NOREAD_ONLY 
instructs VAXTPU to write the main buffer, if modified, when an EXIT 
command is issued. This is the default behavior. 

The qualifier /READ_ONL Y can be used to tailor your command line 
processing. If you specify /READ_ONL Y using EVE or the EDT Keypad 
Emulator, for example, a journal file is not created. The qualifier 
/NOREAD_ONL Y causes the interfaces to maintain a journal file in case 
a system interruption occurs, and to create an output file when they process 
the EXIT command. 

The following command directs VAXTPU not to write out the contents of the 
main buffer when you exit from the editor: 

$ EDIT/TPU/READ_ONLY meeting .mem 

/RECOVER 
/NORECOVER ( D) 

Determines whether VAXTPU reads a journal file at the start of an editing 
session. The default is /NORECOVER. You can get information on 
the setting of the qualifier /RECOVER by using the built-in procedure 
GELJNFO. For example, x := (COMMAND_LINE, "recover") command 
returns a 1 (True) or O (False) to indicate if /RECOVER was specified when 
invoking VAXTPU. 
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If the built-in procedure JOURNAL_OPEN is executed, by default, VAXTPU 
opens the journal file for output only. If you specify /RECOVER, then 
when the built-in procedure JOURNAL_OPEN is executed the journal file 
is opened for input and output. VAXTPU opens the input file to restore 
whatever commands it contains. Then VAXTPU continues to journal 
keystrokes for the rest of the editing session or until a JOURNAL_CLOSE 
is executed. The interface that is layered on VAXTPU is responsible for 
controlling whether the built-in procedure JOURNAL-OPEN is executed. 

When you recover a session, all files must be in the same state as they were 
at the start of the editing session being recovered. All terminal characteristics 
must also be in the same state as they were at the start of the editing session 
being recovered. If you changed the width or page length of the terminal, 
you must change it back to the value it had at the start of the editing session 
you want to recover. Check especially the following values: 

• Device_ Type 

• Edit_mode 

• Eightbit 

• Page 

• Width 

The following command causes VAXTPU to recover the previous editing 
session on the file notes.txt: 

$ EDIT/TPU/RECOVER notes . txt 

If the journal file has a different name than the input file name, you must 
include both the qualifier /JOURNAL=file-spec and the qualifier /RECOVER 
with the EDIT /TPU command: 

$ EDIT/TPU/RECOVER/JOURNAL=save .TJL letter.dat 

/NORECOVER is the default for VAXTPU. 

/SECTION=TPUSECINI ( D) 
/NOSECTION 

Determines whether VAXTPU reads a special initialization file 
that is stored in binary form. The default file type for section 
files is TPU$SECTION. By default, VAXTPU tries to read the file 
SYS$LIBRARY:TPUSECINI.TPU$SECTION, the section file that creates 
the EVE interface. You can specify a different file for initialization purposes. 
The preferred method is to define the logical name TPUSECINI to point 
to a section file other than the default file. You can also supply a full file 
specification for the qualifier /SECTION. 

The following command causes VAXTPU to read the section file 
vt100ini.TPU$SECTION: 

$ EDIT/TPU/SECTION•DISK$USER : [SMITH]vt100ini 

The file used as the value for /SECTION=file-spec must be compiled by 
running the source code version of your initialization file through VAXTPU 
and then using the built-in procedure SA VE. This process converts the file to 
the proper binary form. 
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If you specify /NOSECTION, VAXTPU does not read a binary initialization 
file . Unless you use the qualifier /COMMAND with /NOSECTION, 
VAXTPU has no user interface and no keys are defined. In this state, the 
only way to exit from VAXTPU is to press CTRL/Y. 

6.5 EDIT /TPU Command Parameters 
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After the command EDIT/TPU at the DCL level, you can use a VAX/VMS file 
specification as a parameter. The file specification tells the operating system 
the name of the file you want to create or edit with VAXTPU. The following 
command invokes VAXTPU with the EDT Keypad Emulator section file, and 
specifies a file named history.txt: 

$ EDIT/TPU/SECTION=SYS$LIBRARY :EDTSECINI history . txt 

When you invoke VAXTPU without a section file, VAXTPU does not require 
any parameters. However, most editing interfaces layered on VAXTPU use 
the EDIT /TPU command parameter to specify the file that is to be processed. 
For example, EVE, and the V AXTPU EDT Keypad Emulator accept one 
optional parameter, the file specification. You can start an editing session 
without specifying an input file, but, if you enter any data into a buffer, the 
editor prompts you for a file name when you attempt to exit. The syntax for 
the VAX/VMS system command that invokes VAXTPU is the following: 

$ EDIT /TPU {[/qualifier, .. .]) f[file-spec]J 

A file specification can be just the file name or a full file specification as 
shown in the following example: 

$ EDIT/TPU DISK$USER: [SMITHJ LETTER .DAT 

Whether or not V AXTPU recognizes wild card characters as a part of the 
input file specification depends on the interface you are using. EVE handles 
wildcard characters if there is a single match for the wildcard character. 
Otherwise, EVE does not read in a file . The EDT Keypad Emulator does not 
recognize wildcard characters. 

You do not have to include the version number as part of the file specification. 
If you do not specify a version number, VAXTPU accesses the highest version 
number in your directory. If you want to edit an earlier version, you must 
include that version's number in the file specification. 

Unless you specify the name of an output file with the qualifier /OUTPUT, 
EVE and the EDT Keypad Emulator use the input file name as the name of 
the output file . The original version of the file you are editing is not altered 
in any way. It remains in its directory unless your system manager has set a 
version limit. When you exit from VAXTPU, a new file is created in the input 
file directory (unless you specify a different directory). The file has the same 
name as the input file, but has a version number that is one more than the 
file you were editing. 
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Sample VAXTPU Procedures 

The following VAXTPU procedures are included as samples of how to use 
VAXTPU to perform certain tasks. These procedures merely show one way 
of using VAXTPU; there may be other, more efficient ways to perform the 
same task. Make changes to these procedures to accommodate your style of 
editing. 

For these procedures to compile and execute correctly, you must be sure that 
there are no conflicts between these sample procedures and your interface. 
The following types of procedures are contained in this appendix: 

1 Line mode editor 

2 Translation of control characters 

3 Restoring terminal width before exiting from VAXTPU 

4 Defining an EDT-like keypad for the EVE interface 

5 DCL command procedure to run V AXTPU from a subprocess 

Line-Mode Editor 
The following example shows a portion of an editing interface that uses line 
mode rather than screen displays for editing tasks. This mode of editing can 
be used for batch jobs, or for running VAXTPU on terminals that do not 
support screen-oriented editing. 

! Portion of a line mode editor for VAXTPU 
! Invoked from DCL with : EDIT/TPU/NODISPLAY/NOSECTION/COM=linemode . tpu file 
! 
input_file := GET_INFO (COMMAND_LINE, 'file_name'); 
main_buffer := CREATE_BUFFER ("MAIN", input_file) ; 
POSITION (BEGINNING_OF (main_buffer)); 

Set up main 
! buffer from input 
! file 

LOOP ! Continuously loop until QUIT 
cmd := READ_LINE ('•') ; 
IF cmd = '' 
THEN 

cmd_char := 'N' ; 
ELSE 

cmd_char := SUBSTR (cmd, 1, 1) ; CHANGE_CASE (cmd_char, UPPER) ; 
ENDIF ; 
CASE cmd_char FROM 'I' TO 'T' ! Only accepting I,L,N ,Q,T 
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Sample VAXTPU Procedures 

!Top of buffer command 
[ 'T'] : 

POSITION (BEGINNING_OF (CURRENT_BUFFER)); 
MESSAGE (CURRENT_LINE); 

!Next line command 
[IN I] : 

MOVE_HORIZONTAL (-CURRENT_OFFSET); 
MOVE_VERTICAL (1); 
MESSAGE (CURRENT_LINE) ; 

!Insert text command 
[II'] : 

SPLIT_LINE; 
COPY_TEXT (SUBSTR (cmd, 2 , 999)) ; 
MESSAGE (CURRENT_LINE); 

!List from here to end of file command 
['LI] : 

!QUIT 
[IQ'] ; 

ENDCASE; 
ENDLOOP ; 

m1 := MARK (NONE); 
LOOP 
MESSAGE (CURRENT_LINE); 
MOVE_VERTICAL (1) ; 
EXITIF MARK (NONE)= END_OF (CURRENT_BUFFER); 
ENDLOOP; 
POSITION (m1) ; 

QUIT ; 
[INRANGE,OUTRANGE]: 

MESSAGE ('Unrecognized command - enter I,L,N,Q or T'); 

Translation of Control Characters 
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The following procedures are examples of how to display control characters 
in a meaningful way. This is accomplished by translating the buffer to a 
different visual format and mapping this new form to a window. On the 
VT200 series of terminals, control characters are shown as reverse question 
marks. On the VTlO0 series of terminals, they are shown as a rectangle. 

You will want to perform the initialization once during your editing 
session if you plan to use the translation feature . Things which could 
be added to this are key mappings for initialization, prompting for 
the buffer to be translated, and for unmapping the translate_window 
when you're done . 

PROCEDURE init_translate 
translate_buffer := CREATE_BUFFER ('translation'); 
SET (NO_WRITE , translate_buffer) ; 
translate_window := CREATE_WINDOW (1, 10, ON); 
control_char_pat := ANY ( 1 YYYYYYYYYYYYYYYYYYYYYYYYYYY 1

) ; 

END PROCEDURE 
This procedure performs the substitution of "meaningful characters" 

! for the single character . 
! 
PROCEDURE translate_controls (char) 

Case from NUL to US 
The reverse question mark is the placeholder for control characters 
from ASCII(O) thru ASCII(S) and ASCII(14) through ASCII(31) on the 
VT200 series of terminals . 
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CASE char FROM '?' TO '?' 
[ •r•] COPY_TEXT ( ' <NUL>') ; 
[ •r•] COPY_TEXT ( ' <SOH>') ; 
[•r•] COPY_TEXT ('<STX>') ; 
[•r •] COPY_TEXT ('<ETX> ' ); 
[•r•] COPY_TEXT ('<EOT>') ; 
[•r•] COPY_TEXT ('<ENQ>') ; 
[•r•] COPY_TEXT ('<ACK>') ; 
[•r•] COPY_TEXT ('<BEL> ' ) ; 
[•r•] COPY_TEXT ('<BS>') ; 
[ •r•] COPY_TEXT ('<SO>') ; 
[ •r •] COPY_TEXT ('<SI>') ; 
[ •r•] COPY_TEXT ('<DLE> ' ) ; 
[ •r•] COPY_TEXT ('<DC1> ' ) ; 
[•r•] COPY_TEXT ('<DC2>'); 
[•r•] COPY_TEXT ('<DC3>') ; 
[•r•] COPY_TEXT ('<DC4>') ; 
[•r•] COPY_TEXT ('<NAK>') ; 
[•r•] COPY_TEXT ('<SYN>') ; 
[•r•] COPY_TEXT ( ' <ETB>') ; 
['r'] COPY_TEXT ('<CAN>') ; 
[•r•] COPY_TEXT ('<EM>') ; 
[ •r •] COPY_TEXT ( ' <SUB>'); 
[•r•] COPY_TEXT ('<ESC> ' ) ; 
[•r•] COPY_TEXT ('<FS>') ; 
[•r•] COPY_TEXT ('<GS>') ; 
[•r •] COPY_TEXT ('<RS> ' ) ; 
[•r •] COPY_TEXT ('<US>') ; 
[INRANGE, OUTRANGE] : COPY_TEXT (char) ; 

ENDCASE ; 
END PROCEDURE 

This procedure controls the outer loop search for the special 
! control characters that we want to view 

PROCEDURE view_controls (buf_name) 
LOCAL 

control_char , 
char_to_translate ; 

When the search fails we know that we have either come to the end of 
the buffer or there were no more special characters found . 

ON_ERROR 
POSITION (BEGINNING_OF (translate_buffer)) ; 
MAP (translate_window , translate_buffer) ; 
RETURN; 

ENDON_ERROR ; 
POSITION (translate_buffer) ; 
ERASE (translate_buffer) ; 
COPY_TEXT (buf_name) ; ! Make a copy of the 
POSITION (BEGINNING_OF (translate_buffer)) ; 
LOOP ! Find all occurrences 

original buffer 

CONTROL_CHAR : = SEARCH (control_char_pat , 
POSITION (control_char) ; 
char_to_translate : = CURRENT_CHARACTER ; 
ERASE (control_char); 
translate_controls (char_to_translate) ; 

ENDLOOP ; 
END PROCEDURE 

FORWARD) ; 

Save the character 
then erase it 
Substitute the new text 
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Sample VAXTPU Procedures 

Restoring Terminal Width Before Exiting from VAXTPU 
The following procedure looks at the current width of the screen and if it 
differs from the original width, it restores the width of each window to the 
original. The screen is refreshed so that information is visible on the screen 
after you exit from VAXTPU. When all of the window widths have been 
made the same, the physical screen width is changed. 

PROCEDURE user_restore_screen 

LOCAL 
original_screen_width, 
temp_w ; 

original_screen_width := GET_INFO (SCREEN, "original_width"); 

IF original_screen_width <> GET_INFO (SCREEN , "width") 
THEN 

temp_w := get_info(windows, 'first'); 

LOOP 
EXITIF temp_w = O; 

SET (WIDTH, temp_w, original_screen_width) ; 

temp_w := GET_INFO (WINDOWS, 'next') ; 
ENDLOOP ; 

REFRESH ; 
ENDIF ; 

END PROCEDURE 

Define the key combination CTRL/E to do an exit which 
! restores the scrffn to its original width, repaints 
! the screen, and then exits . 

DEFINE_KEY ('user_restore_screen;EXIT', CTRL_E_KEY); 

Defining an EDT -Like Keypad for the EVE Interface 
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The following procedures allow you to use an EDT-like keypad for the EVE 
interface. This is to help EDT users who do not want to learn a new keypad. 

File EDTKEYS .TPU 

Putting this procedure in your section file lets you switch back 
and forth between the standard EVE keypad and an EDT-like keypad. 
In EVE, the commands are : 

tpu eve$edt_keys 
tpu eve$vt100_keys 
tpu eve$vt200_keys 

To include this in your section file: 
1) Edit this file using EVE 

To switch to EDT keypad 
To switch to VT100 keypad 
To switch to VT200 keypad 

2) Use the EXTEND TPU command (EXTEND TPU •) to compile this file 
3) Use the SAVE EXTENDED TPU command to save the section file : 

for example, "SAVE disk2 : [user]myeve .TPU$SECTION" 
4) Define EVE in your login . com file as 

$EVE== "EDIT/TPU/SECTION=disk2 : [user]myeve" 
or whatever file name you used in step 3 

Then when you type EVE, the keypad changing commands are available . 
You can also use this as a command file by defining 
EVE== "EDIT/TPU/SECTION=EVESECINI/COMMAND=edtkeys .TPU" in your login . com . 

Define keyboard layout to look like EDT on VT100 series keyboards 

PROCEDURE eve$edt_keys 

! Arrow keys 
define_key ("eve_move_left", left, "move_left"); 
define_key ("eve_move_right", right, "move_right"); 
define_key ("eve_move_down", down, "move_down") ; 
define_key ("eve_move_up", up, "move_up"); 
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! Unshifted keys 

define_key ("eve_help ('keypad')", pf2 , "help") ; 
define_key ("eve_find (eve$x_target)", pf3, "find"); 
define_key ("eve_erase_line", pf4, "erase_line") ; 
define_key ("eve_find (ascii (12))" , kp7, "page"); 
define_key ("if current_direction = forward then eve_next_screen" + 

"else eve_previous_screen endif", kp8, "section") ; 
undefine_key (kp9) ; 
define_key ("eve_erase_word" , minus , "erase_word") ; 
define_key ("eve_forward" , kp4 , "forward") ; 
define_key ("eve_reverse" , kp6, "reverse") ; 
define_key ("eve_remove", kp6, "remove") ; 
define_key ("eve_erase_character" , comma, "erase_character") ; 
define_key ("eve_move_by_word", kp1, "move_by_word"); 
define_key ("eve_end_of_line", kp2, "end_of_line•); 
define_key ("if current_direction = forward then eve_move_right "+ 

"else eve_move_left endif", kp3, "char") ; 
define_key ("eve_move_by_line", kpO , "move_by_line"); 
define_key ("eve_select", period, "select"); 
define_key ("eve_return", enter , "return"); 

! Shifted keys 

set (shift_key , pf1) ; 
define_key ("execute (lookup_key(eve$get_shift_key, program))" , 

pf1, "shiftkey", eve$x_user_keys) ; 
define_key ( "eve_help ( ' keypad') ", key _name (pf2, shift_key), "help") ; 
define_key ("eve_find ( ") ", key_name (pf 3 , shift_key), "find"); 
define_key ("eve_restore" , key_name (pf4, shift_key), "restore"); 
define_key ("eve_do (' ')", key_name (kp7, shift_key), "do"); 
define_key ("eve_fill_paragraph", key_name (kp8, shift_key) , 

"fill_paragraph"); 
define_key ("eve_replace (' ' , ' ')", key _name (kp9 , shift_key), "replace"); 
define_key ("eve_restore", key_name (minus , shift_key), "restore") ; 
define_key ("eve_bottom" , key_name (kp4, shift_key), "bottom"); 
define_key ("eve_top" , key_name (kp6, shift_key) , "top") ; 
define_key ("eve_insert_here", key_name (kp6, shift_key), "insert_here") ; 
undefine_key (key_name (comma, shift_key)) ; 
define_key ("eve_capitalize_word" , key_name (kp1 , shift_key), 

"capitalize_word") ; 
define_key ("eve_erase_line" , key_name (kp2 , shift_key), "erase_line"); 
define_key ("eve_quote", key_name (kp3, shift_key), •quote") ; 
define_key ("eve_replace ('', ' ') ", key_name (enter, shift_key), "replace"); 
define_key ("eve_return ; eve_move_up ; eve_end_of_line", 

key_name (kpO , shift_key), ""); 
define_key ( "eve_select" , key_name (period, shift_key), "select") ; 

! Keys on main typing array 

define_key ("eve_delete", del_key, "delete") ; 
define_key ("eve_tab", tab_key , "tab"); 
define_key ( "eve_return" , ret_key, "return"); 
define_key ("eve_erase_previous_word", lf_key , "erase_previous_word") ; 
define_key ("eve_start_of_line", bs_key , "start_of_line") ; 
define_key ("eve_erase_start_of_line", ctrl_u_key, "erase_start_of_line") ; 
define_key ("eve_do (' ')", ctrl_z_key , "do") ; 
define_key ("eve_refresh", ctrl_w_key , "refresh") ; 
define_key ("eve_remember", ctrl_r_key, "remember"); 
define_key ("eve_recall" , ctrl_b_key, "recall") ; 
define_key ("eve_define_key (' ')", ctrl_k_key , "define_key"); 
define_key ("eve_set_left_margin(get_info(current_buffer , 'offset_column'))" , 

ctrl_a_key, "set_left_margin") ; 
define_key ("eve_space", key_name (' '), "space") ; 
eve$vt200_keypad : = O; 

ENDPROCEDURE ; 

! Disable redefining DO key 

PROCEDURE eve$init_do_key 

ENDPROCEDURE ; 

eve$edt_keys ; 
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Sample VAXTPU Procedures 

Running VAXTPU from a Subprocess 
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The following DCL command procedure shows one way of running VAXTPU 
from a subprocess. It also shows how to move to or from the subprocess. 

!DCL Command Procedure to run VAXTPU from subprocess 

!Put$ e = "IDkeptedit" 
!in your login.com. This spawns the editor the first time 
!and attaches back to it after that. I've defined a key to be 
! "attach" so it always goes back to the parent . 

$ tt = f$getdvi("sys$command","devnam") - "-" - " " - " : " 
$ edit_name "Edit_"+ tt 
$ priv_list = f$setprv("NOWORLD, NOGROUP") 
$ pid = 0 
$10$ : 
$ proc = f$getjpi(f$pid(pid) , "PRCNAM") 
$ if proc . eqs . edit_name then goto attach 
$ if pid .ne . 0 then goto 10$ 
$spawn : 
$ priv_list = f$setprv(priv_list) 
$ write sys$error "[Spawning a new Kept Editor]" 
$ define/nolog sys$input sys$command : 
$ t1 = f$edit(p1 + 11 11 + p2 + 11 11 + p3 + 11 11 + p4 + • • 

+ p5 + • 11 + p6 + 11 11 + p7 +" 11 + p8,"COLLAPSE") 
$ spawn/process="''edit_name'" /nolog edit/tpu 't1' 

$ write sys$error "[Attached to DCL in directory ''f$env("DEFAULT")']" 
$ exit 
$attach : 
$ priv_list = f$setprv(priv_list) 
$ write sys$error "[Attaching to Kept Editor]" 
$ define/nolog sys$input sys$command : 
$ attach " ' 'edi t_name' " 
$ write sys$error "[Attached to DCL in directory ''f$env("DEFAULT")']" 
$ exit 
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VAXTPU Terminal Support 

Screen-Oriented Editing on Supported Terminals 
VAXTPU supports screen-oriented editing only on terminals that respond to 
ANSI control functions and that operate in ANSI mode. By default, your 
VAXTPU session is run with the screen management file TPU$CCTSHR.EXE. 
To check your terminal setting, enter the command SHOW TERMINAL at the 
DCL level. 

VAXTPU screen-oriented editing is designed to optimize the features available 
with the DIGITAL VT200 family of terminals and the DIGITAL VTl00 family 
of terminals. DIGITAL VT52-compatible terminals are not supported for 
screen-oriented editing. Optimum VAXTPU performance is achieved on the 
VT220 and VTl00 terminals. Some of the high-performance characteristics of 
VAXTPU may not be apparent on the terminals listed in the following table 
for the reasons stated. 

Table B-1 Terminal Behavior that Affects VAXTPU's 
Performance 

Terminal 
Type 

VT102 

VT240 

GIGI 

Characteristic 

Slow auto-repeat rate 

Slow auto-repeat rate 
Slower scrolling region set-up time than the VT220 

One form of scrolling region (V AXTPU repaints screen, rather than 
use this scrolling mechanism.) 
Auto-repeat rate not constant (Cursor keys pick up speed when 
used repeatedly .) 

Terminal Settings That Affect VAXTPU 
The following settings may affect the behavior of VAXTPU depending on the 
terminal that you use: 

132 COLUMN MODE 

Only terminals that set the DEC_CRT mode bit and the Advanced Video 
mode bit are allowed to alter their physical width from 80 columns to 132 
and vice versa. All other terminals keep the physical width that is set when 
you enter the editor. 

For the VAXTPU screen manager to behave predictably on GIGI terminals, 
you should report the terminal width as 84 to VAX/VMS. Use the DCL 
command SET TERMINAL/DEVICE=VKlO0 to set the proper terminal 
width. 
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AUTO-REPEAT ON/OFF and AUXILIARY KEYPAD ENABLING 

To take advantage of the built-in procedure SET (AUTO_REPEAT, ... ) or 
to enable the auxiliary keypad for applications mode, either DEC_CRT, or 
VKlO0, must be set. 

CONTROLSEQUENCEINTRODUCER 

A feature of VAXTPU is that it can use one eightbit control sequence 
introducer (CSI) to introduce a terminal control sequence. (Normally, the 
two character combination of the ESC key and the left bracket key ( [ ), is 
used.) To take advantage of this feature, set your terminal to DEC_CRT2 
mode. The DIGITAL VT220 and VT240 series of terminals currently support 
this feature. 

CURSOR POSITIONING 

If your terminal sets the DEC_CRT mode bit, VAXTPU assumes that when 
control sequences that position the cursor to row 1 or column 1 are sent to the 
terminal, the ' l' can be omitted. If your terminal does not behave correctly 
when it sees these control sequences, you must turn off the DEC_CRT mode 
bit. Some foreign terminals that are supposed to be VTl00-compatible may 
not be fully compatible and may exhibit this behavior. 

EDIT MODE 

Terminals that are operating in edit mode allow the editor to take advantage 
of special edit-mode control sequences during deletion and insertion of text 
for optimization purposes. Some current DIGITAL terminals that support 
edit-mode include the VT102, the VT220, the VT240 and VT241 terminals. 

EIGHTBIT CHARACTERS 

ANSI terminals operating in eightbit mode have the ability to use the 
supplemental characters and control sequences in the DEC Multinational 
Character Set. The DIGITAL VT220 and VT240 series currently support 
eightbit character mode. If you have the eightbit mode bit set, VAXTPU 
designates the DEC Multinational Character Set into G2 and invokes it into 
GR. 

SCROLLING 

Scrolling regions are only used for terminals which have the DEC_CRT mode 
bit set. On other terminals, VAXTPU repaints the window when a scroll 
would have been used (for example, when a line is deleted or inserted). 

VIDEO ATTRIBUTES 

When you set the video attributes of windows, markers, or ranges, only those 
attributes supported by your terminal type give predictable results. Most 
ANSI CRTs support reverse video. However, only terminals that support 
DEC_CRT mode with the advanced video option (AVO) have the full range 
of video attributes (reverse, bold, blink, underline) that VAXTPU supports. 
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B.1.2 The DCL Command SET TERMINAL 
When you use the DCL command SET TERMINAL to specify characteristics 
for your terminal, set only those characteristics that are supported by the 
your terminal. If you set characteristics that the terminal does not support, 
the screen-oriented functions of VAXTPU may appear to behave in random 
fashion . For example, if you run VAXTPU on a VTl00 terminal, and you set 
the DEC_CRT2 characteristic that VTl00s do not support, VAXTPU tries to 
use eightbit CSI controls. This could cause ";7m" to appear on the screen 
where the reverse video attribute should be set. 

Most users do not knowingly set characteristics that are not supported by 
their terminal. However, if you temporarily move to a different type of 
terminal, your LOGIN.COM file may have characteristics set for your usual 
terminal that do not apply to the current terminal. This problem may also 
occur if, prior to running VAXTPU, you run a program that modifies your 
terminal characteristics without your knowledge. 

If you see unexpected video attributes or extraneous characters on the screen, 
exit from VAXTPU, and check your terminal characteristics with the DCL 
command SHOW TERMINAL. 

Recover your files with the same terminal characteristics with which your 
file was orignally created. Otherwise, a journal file inconsistency may occur, 
depending on how your interface is written. 

B.2 Line-Mode Editing on Unsupported Terminals 

B.3 Terminal Wrap 

If you want to run VAXTPU from an unsupported terminal, you must inform 
VAXTPU that you do not want to use the full screen capabilities. To invoke 
VAXTPU on an unsupported terminal, use the qualifier /NODISPLAY 
after the command EDIT/TPU. See Section 6.4.3 for more information on 
this qualifier. While in nodisplay mode, VAXTPU uses the RTL generic 
LIB$PUT_OUTPUT routine to display prompts and messages at the current 
location in SYS$OUTPUT. By using a combination of the built-in procedures 
READ_LINE and MESSAGE, you can devise your own line mode editing 
functions or perform editing tasks from a batch job. See the sample line 
mode editor in Appendix A. 

VAXTPU sets hardware wrap off to be able to manage the screen more 
efficiently. When you exit from VAXTPU, VAXTPU restores all terminal 
characteristics to the setting of the DCL command SET TERMINAL prior to 
invoking VAXTPU. If the DCL command SET TERM/NOWRAP is active, 
VAXTPU leaves the hardware wrap off. However, if the DCL command SET 
TERM/WRAP is active, VAXTPU assumes that you want hardware wrap on, 
so it turns it on, when you exit from VAXTPU. 

If you do not like this behavior of VAXTPU, you can prevent VAXTPU from 
turning on hardware wrap by specifying SET TERM/NOWRAP prior to 
invoking VAXTPU. You can enter the command interactively, or you can 
write a DCL command file that makes this setting part of your VAXTPU 
environment. The following example shows a DCL command procedure that 
is used to control this terminal setting before and after a VAXTPU session. 
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Example 8-1 DCL Command Procedure for 
SET TERM/NOWRAP 

$ SET TERM/NOWRAP 
$ ASSIGN/USER SYS$COMMAND SYS$INPUT 
$ EDIT/TPU/SECTION = EDTSECINI 
$ SET TERM/WRAP 



C VAXTPU Messages 

This appendix includes a table of the messages that are produced by VAXTPU. 
The table is listed alphabetically according to the abbreviation of each 
message. In addition to its abbreviation, the table includes the actual text 
of the message, and the severity level of the message. For an explanation 
of the severity levels for messages, see the VAX/VMS System Messages and 
Recovery Procedures Reference Manual. 

The VAX/VMS System Messages and Recovery Procedures Reference Manual 
also includes a list of the VAXTPU messages. In addition, it includes the 
appropriate explanations of the messages and the suggested actions to recover 
from the errors which provoke the messages. 

Table C-1 VAXTPU Messages and Their Severity Levels 

Abbreviation 

AMBIGNAME 

ARGMISMA TCH 

BADARGS 

BAD ASSIGN 

BADBUFWRITE 

BADCASE 

BADCASELIMIT 

BADCHAR 

BADDELETE 

BADEXITIF 

BADFIRSTLINE 

BADIF 

BADJOUCHAR 

BADJOUCOM 

Message Severity Level 

Variable 'name' cannot be a procedure Error 
at line 'integer' 

Data type of first argument Error 
unsupported for built-in 

Unrecognized argument to procedure Fatal 
at line 'integer' 

Target of the assignment at line Error 
'integer' cannot be a function/keyword 

Error occurred writing buffer 'buffer Warning 
name' 

Unrecognized CASE constant at line Error 
'integer' 

CASE constant outside of CASE limits Error 
at line 'integer' 

Unrecognized character in input on line Error 
'integer' 

Cannot delete static string at the line Error 
'integer' 

EXITIF occurs outside of a LOOP at Error 
line 'integer' 

First line = 'integer', must be between Warning 
'integer' and 'integer' 

IF statement contains an assignment Error 
statement at line 'integer' 

Expected character in journal file Warning 

Journaled command file was 'string ', Warning 
recovering with 'string' 
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Table C-1 (Cont.) VAXTPU Messages and Their Severity Levels 

Abbreviation Message Severity Level 

BADJOUEDIT Journaled with edit mode 'string', Warning 
recovering with edit mode 'string' 

BADJOUEIGHT Journaled with eightbit 'string', Warning 
recovering with eightbit 'string' 

BADJOUFILE Recovery terminated due to error in Error 
journal file access 

BADJOUINPUT Journaled input file was 'string', Warning 
recovering with 'string' 

BADJOUKEY Expected key in journal file Warning 

BADJOULINE Journaled with line editing 'string', Warning 
recovering with line editing 'string' 

BADJOUPAGE Journaled page length was 'integer', Warning 
recovering with page length 'integer' 

BADJOUSEC Journaled section was 'string', Warning 
recovering with 'string' 

BADJOUSTR Expected string in journal file Warning 

BADJOUTERM Journaled terminal type was 'string', Warning 
recovering on a 'string' 

BADJOUWIDTH Journaled width was 'integer', Warning 
recovering with width 'integer' 

BADKEY 'keyword' is an invalid keyword Error 

BADLOGIC Internal logic error detected Fatal 

BADMARGINS Margins specified incorrectly Warning 

BADPROCNAME Variable used as a procedure at line Error 
'integer' 

BADPROG Procedure definitions must precede Error 
statements in a program 

BADPROGDELETE Cannot delete current program at line Error 
'integer' 

BADREAD Read next or read prev with current Fatal 
record of 0, dscb: 'address' 

BA DRE OU EST Request, 'name', is not understood Warning 

BADRETURN RETURN occurs outside of a procedure Error 
at line 'integer' 

BADSTRCNT Invalid string count found in journal file Warning 

BADUSERDESC Descriptor from user routine invalid or Error 
memory inaccessible 

BADVALUE Integer value 'integer' is outside of Error 
specified limits 

BADWINDADJUST Attempt to make window less than Warning 
line long, no adjustment 

BADWINDLEN Window length = 'integer', must be Warning 
between 'integer' and 'integer' 
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