
































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix D
APL and Termcap

This APL *PLUS System for the VAX/VMS environment emulates
the UNIX operating system's "termcap” (terminal capability) facility as
the basis for providing full-screen support on a wide variety of
terminals. A termcap file is a database that describes the control
sequences appropriate to a large number of different screen terminals.

A small termcap database that describes popular APL terminals (the
atermcap file) is included with the APL *PLUS System. This
appendix provides the material you need to add other terminals to the
termcap database by augumenting the atermcap file. Experience
with the UNIX termcap facility is most useful in modifying the
atermcap file. In fact, adding a UNIX termcap entry into
atermcap is the quickest way to provide some terminal support for a
new terminal since the termcap databases distributed with UNIX
systems often contain entries for a large number of terminals and
many terminal manufacturers will provide a recommended termcap
entry for a terminal upon request.

Customization of the UNIX termcap entry will likely still be needed to
fully utilize all the features of APL with a new terminal. If you are
unable to locate a termcap entry that works with your terminal, contact
our Help Line since we may be able to supply one or help you
construct one for you terminal. The telephone number for our Help
Line can be found at the end of the Introduction.

Identifying the Terminal and Termcap to APL

In order to provide full-screen support for your terminal, APL needs
two essential pieces of information:

« the type of terminal you are using
« the name of the termcap database to be used.
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The terminal type is determined from the value of the terminal=
startup parameter.

Sapl terminal=vt100

The termcap file is identified by the termcap= startup parameter.

Custom Termcap

The file atermcap that is distributed with the APL *PLUS System
is a termcap file that describes most popular APL terminals. The
following table lists the termcap entries used by the APL * PLUS

System.

Termcap Entries Used by the APL * PLUS System

Name Use

o5 Cursor movement initialization string

te Cursor movement de-initialization string

sr Scroll reverse

up Move cursor up

do Move cursor down

le Move cursor left

nd Non-destructive space (cursor right)

cm Cursor movement

im Insert mode

ei End insert mode

ie Insert character

al Add line

dl Delete line

dc Delete Character

ho Move cursor to home position

ce Clear to end of line

cd Clear to end of display

cl Clear screen

vb Visible bell

so Begin standout mode*

se End standout mode*

kh Sequence transmitted by Home key**

kr Sequence transmitted by cursor-right key**

k1 Sequence transmitted by cursor-left key**
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ku Sequence transmitted by cursor-up key**

kd Sequence transmitted by cursor-down key**
AT Attribute type (STSC enhancement)*

AP Attribute prefix (STSC enhancement)*

AQ - A8 Attribute codes (STSC enhancement)*

sC Spaces clear flag (STSC enhancement)

SO Spaces overstrike (STSC enhancement)

SR Spaces replace (STSC enhancement)

*  Standout mode is used if the STSC enhanced termcap notation for
attributes is not present in the file. See "Termcap Notation for
Display Attributes,” following, for a discussion of the STSC
enhancements.

** APL will extract the logical keystrokes for cursor movement from
the termcap file if these entries are present, in which case it is not
necessary to explicitly define them in the configuration file.

Termcap Notation for Display Attributes

Regular UNIX termcap files only contain the information necessary to
support one logical attribute, known as "standout mode”. When APL
is used with a regular termcap file, standout mode is used to produce
display attribute 1, but attributes 2, 4, and 8 have no effect.
Depending upon the terminal, attribute 1 may be reverse video or
something different.

To provide a more complete set of attributes, the APL*PLUS System
supports extensions to termcap that describe how attributes are
produced on a terminal. APL handles two distinct ways in which
terminals control combinations of display attributes called "Type 0"
and "Type 1":

* On "Type 0" terminals, attributes are set individually, with a
separate escape sequence used to set each attribute. APL sets the
attributes on these terminals by first transmitting the "clear all
attributes” sequence and then transmitting a separate escape sequence
to turn on each desired attribute. Terminals that follow the ANSI
standard, such as the DEC VT100 and VT200, are common
examples of Type 0 terminals.
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* On "Type 1" terminals, the display attributes are set by an escape
sequence followed by an "attribute byte" that expresses the desired
combination of attributes to be turned on. The APL *PLUS PC
System in terminal mode is an example of a Type 1 terminal.

The following tables descibe how termcap entries are constructed for

both types of terminals. The STSC termcap file atermcap contains
examples of each type of attribute encoding.

Attribute Notation for Type 0 Terminals

Name Use

AT attribute type: AT=0 means that this is a Type 0
terminal, with each attribute turned on individually

A0 default attribute (0): transmitting this sequence to the
terminal will reset the terminal to its default display
attribute

Al string to enable attribute 1 (reverse video)

A2 string to enable attribute 2 (alternate intensity)

A3 string to enable attribute 4 (blinking)

A4 string to enable attribute 8 (underline)

A5 string to enable attribute 16

A6 string to enable attribute 32

A7 string to enable attribute 64

A8 string to enable attribute 128

Attribute Notation for Type 1 Terminals

Name Use
AT attribute type: AT=1 means that this is a Type 1 terminal
with all attributes set by one attribute byte
AP attribute prefix: the invariant part of the escape sequence

that sets the attribute byte; APL transmits this sequence
to the terminal followed by a single byte computed to
denote all of the attributes
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AQ

Al
A2
A3
A4
AS
Ab
A7
A8

default attribute (0): a single character that represents the
default attribute; the attribute characters for the other
attributes are added to the decimal value of this character to
compute the attribute byte; typically, A0 is either SPACE
or "@" (decimal 32 or 64)

character added to AO for attribute 1 (reverse video)
character for attribute 2 (alternate intensity)

character for attribute 4 (blinking)

character for attribute 8 (underline)

character for attribute 16

character for attribute 32

character for attribute 64

character for attribute 128

For example, on a Type 1 terminal where

A0="@" (decimal value 64)
Al=CulD (decimal value 4)
A2=CulH (decimal value 8)

APL would set attribute 3 by transmitting the AP string followed by
the ASCII character "L" (whose decimal value 76 is 64+4+8).

Other STSC Termcap Enhancements

In addition to the enhanced notation for display attributes, STSC has
also defined three new termcap control strings. These strings control

the means by which OWPUT writes data to the terminal screen when
only a portion of the screen is being updated. On many APL
terminals, it is necessary to first blank out the characters already
present on the screen before the new data is written, since the terminals
will overstrike the existing data instead of replacing it.

The new strings are

sSC

Flag to indicate that the terminal always overwrites data
already present on the screen, even in APL mode. This is
true of non-overstriking terminals such as the VT200. If the
termcap entry contains : SC:, OWPUT will not blank out
an area before overwriting it.
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so=... If sCisabsent, this is the string used to put the terminal
into a state where spaces overstrike rather than replace
existing characters. Default is SO="N.

SR=... If SCis absent, this is the string used to put the terminal
into a state where spaces replace existing character, enabling
OWPUT to reliably blank out an area on the screen. Default
is SR="0.
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Appendix E
Policy On Commercial Use
And Distribution of Kermit

STSC provides Kermit with this APL *PLUS System in accordance
with the following policy statement written by Frank da Cruz,
Columbia University Center for Computing Activities, June 1984:

The KERMIT file transfer protocol has always been open, available,
and free to all. The protocol was developed at the Columbia
University Center for Computing Activities, as were the first several
KERMIT programs. Columbia has shared these programs freely with
the worldwide computing community since 1981, and as a result many
individuals and institutions have contributed their own improvements
or new implementations in the same spirit. In this manner, the
number of different systems supporting KERMIT implementations has
grown from three to about sixty in less than three years. If Columbia
had elected to keep the protocol secret, to restrict access to souce code,
or to license the software, the protocol would never have spread to
cover so many systems, nor would the programs be in use at so many
sites, nor would the quality of many of the implementations be so
high.

Although KERMIT is free and available to anyone who requests it, it
is not in the "public domain". The protocol, the manuals, the
Columbia implementations, and many of the contributed
implementations bear copyright notices dated 1981 or later, and include
a legend like

Permission is granted to any individual or institution to copy
or use this document and the programs described in it, except
for explicitly commercial purposes.

This copyright notice is to protect KERMIT, Columbia University,
and the various contributors form having their work usurped by others
and sold as a product. In addition, the covering letter which we include
with a KERMIT tape states that KERMIT can be passed along to
others; "we ask only that profit not be your goal, credit be given where
it is due, and that new material be sent back to us so that we can
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maintain a definitive and comprehensive set of KERMIT
implementations."

Within this framework, it is acceptable to charge a reproduction fee
when supplying KERMIT to others. The reproduction fee may be
designed to recover costs of media, packaging, printing, shipping,
order processing, or any computer use required for reproduction. The
fee should not reflect any program or documentation development
effort, and it should be independent of how many implementations of
KERMIT appear on the medium or where they came from. It should
not be viewed as a license fee. For instance, when Columbia ships a
KERMIT tape, there is a $100.00 reproduction fee which includes a
2400' reel of magnetic tape, two printed manuals, various flyers, a
box, and postage; there is an additional $100.00 order processing
charge if an invoice must be sent. The tape includes all known
versions of KERMIT, including sources and documentation.

Commercial institutions may make unlimited internal use of
KERMIT. However, a quesiton raised with increasing frequency is
whether a company may incorporate KERMIT into its products. A
hardware vendor may wish to include KERMIT protocol into its
comunications package, or to distribute it along with some other
product. A timesharing vendor or dialup database may wish to provide
KERMIT for downloading. All these uses of KERMIT are
permissible, with the following provisos:

« A KERMIT program may not be sold as a product in and of itself.
In addition to violating the prevailing spirit of sharing and
cooperation, commercial sale of a product called "KERMIT" would
violate the trademark which is held on that name by Henson
Associates, Inc., creators of The Muppet Show.

« Existing KERMIT programs and documentation may be included
with hardware or other software as part of a standard package,
provided the price of the hardware or software product is not raised
significantly beyond costs of reproduction of the KERMIT
component.

» KERMIT protocol may be included in a multi-protocol
communication package as one of the communication options, or as
a communication feature of some other kind of software package, in
order to enhance the attractiveness of the package. KERMIT
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protocol file transfer and management should not be the primary
purpose of the package. The price of the package should not be
raised significantly because KERMIT was included, and the vendor's
literature should make a statement to this effect.

* Credit for development of the KERMIT protocol should be given to
the Columbia University Center for Computing Activities, and
customers should be advised that KERMIT is available for many
systems for only a nominal fee from Columbia and from various
user group organizaitons, such as DECUS and SHARE.

Columbia University holds the copyright on the KERMIT protocol,
and may grant permission to any person or institution to develop a
KERMIT program for any particular system. A commercial
institution that intends to distribute KERMIT under the conditions
listed above should be aware that other implementations of KERMIT
for the same system may appear in the standard KERMIT distribution
at any time. Columbia University encourages all developers of
KERMIT software and documentation to contribute their work back to
Columbia for further distribution.

Finally, Columbia University does not warrant in any way the
KERMIT software nor the accuracy of any related documentation, and
neither the authors of any KERMIT programs or documentation nor
Columbia University acknowledge any liability resulting from
program or documentation errors.

These are general guidelines, not a legal document to be searched for
loopholes. To date, KERMIT has been freely shared by all who have
taken the time to do work on it, and no formal legalities have proven
necessary. The guidelines are designed to allow commercial enterprises
to participate in the promulgation of KERMIT without seriously
violating the KERMIT user community's trust that KERMIT will
continue to spread and improve at no significant cost to themselves.
The guidelines are subject to change at any time, should more formal
detail prove necessary.

Commercial organizations wishing to provide by KERMIT to their
customers should write a letter stating their plans and their agreement
to comply with the guidelines listed above. The letter should be
addressed to:
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KERMIT Distribution
Columbia University Center for Computing Activities
612 West 115th Street
New York, NY 10025
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FORMAT ERROR C-3U
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OFRENAME 3-21U,3-77R
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errors 2-16—2-19 U
status line 2-4 U
Function definition (see DDEF)
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Function fix (see OFX)
OFUNTIE 39U,3-89R
OFX 3-90R

Hardware requirements 1-1 U
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YJHELP 2-17R
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HOST ACCESS ERROR C3U
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(see DIDLIST and OIDLOC)
OIDLIST 3-92R
OIDLOC 3-94R
INCOMPATIBLE WS C3U
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INDEX ERROR C3U
Initfile= 1-21 U
Initialws= 1-21 U
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Input format conversion (see OFI)
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Input management 5-1—5-7 U
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LENGTH ERROR C4U
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JLIB 2-18R
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OLIBD 3-101R

JLIBS 2-19R

OLIBS 3-102R

Libraries (see Files)
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LIBRARY NOT FOUND C4U
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LIMIT ERROR C4U
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JLOAD 2-20R

OLOAD 3-103R

OLOCK 3-104R

Logical keystrokes 1-9 U
customizing 1-26 U

OLX 3-105R

Memory considerations 10-1 U
OMF 104 U, 3-106 R
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ONA 7-1, 7-10—7-21 U, 3-108 R
case study 7-19 U
errors 7-16 U
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Name classification (see ONC)
Name list of identifiers (see ONL)
ONAPPEND 3-111R

ONC 3-113R
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ONERASE 3-116 R

ONL 3-117R

ONNAMES 3-119R

ONNUMS 3-120R

NO SPACE FOR 0ODM C4U
Non-APL Routine (see ONA)
NONCE ERROR C4U

NOT COPIED C4U

NOT COPIED, WS DAMAGED C4U

NOT ERASED C4U
NOT FOUND C4U
NOT IN DEFN OR QUAD C5U
ONRDAC 3-121R
ONREAD 3-123R
ONRENAME 3-125R
ONREPLACE 3-126 R
ONSIZE 3-128R
ONSTAC 3-129R
ONTIE 3-131R
ONUNTIE 3-132R

YJOFF 2-22R

Output management 5-1—5-7 U
Outputtrt= 1-22 U

Overstrike mode 1-14 U
Overstrikes 1-14 U

Paging 10-2 U

PC as a terminal 1-6—1-9
YPCOPY 2-23R

OPCOPY 3-133R

PF keys 5-5,5-6 U
OPFKEY 3-135R

JPORTS 2-24R

OPP 3-137R

Printing 8-1 U

Printing precision (see OPP)
Printing width (see OPW)
OPR 3-138R

Prompt replacement (see OPR)
Prompt= 1-23 U

Protected copy (see DPCOPY)
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JPSAVE 2-25R
OPSAVE 3-140R
OPW 3-142R

OQLOAD 3-143R

Quad (0) input 5-1 U
Quiet load (see IQLOAD)
Quote-quad (M) input 5-1 U
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RANK ERROR C-5U
Rawotab file 1-22 U
References, multiple 10-5 U
Replace mode 1-14 U
JRESET 2-26 R
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ORL 3-144R

O0SA 3-145R
)SAVE 2-27R
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Screens= 1-24 U
Scrolling 1-17 U
SERHOST workspace 6-4—6-6 U
SERXFER workspace 6-4—6-6 U
Session Manager 1-16—1-18 U
Session parameters 1-18—1-28
list 1-19 U
Set Host command 6-11 U
Shared code segment 10-3 U
)SI 2-29R
0SI 3-150R
)SIC 2-30R
JSINL 2-31R
OSIZE 3-151R
SLT workspace 6-9 U
Software requirements 1-1 U
Source level transfer
(see SLT workspace)
0SS 3-153R
State indicator (see 0ST)
Status= 1-24 U
Stop action (see 0SA)
Stop function execution (see 0STOP)
O0STOP 3-154R
String search (see 0SS)
)SYMBOLS 2-32R
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OSYMB 3-157R

SYNTAX ERROR C-5U
OSYSID 3-158R

System identifier (see 0SYSID)
System limits A-1 U

System version (see DSYSVER)
SYSTEM ERROR C-5U
OSYSVER 3-159R

OTCBEL 5-2U,3-160 R

OTCBS 5-2U,3-160 R

OTCDEL 5-2U,3-160R
OTCESC 5-2U,3-160 R

OTCFF 5-2U,3-160 R

OTCLF 5-2U,3-160R

OTCNL 5-2U,3-160 R

OTCNUL 5-2U,3-160R

Termcap database 1-25 U, D-1 U
Termcap entries D-2 U

Termcap= 1-25U

Termdinit= 1-24 U

Terminal control codes (see OT'Cx x)
Terminal= 1-25 U

Terminals supported 1-2, 1-4 U
Terminit= 1-24 U

Timestamp (see OT'S)

Trace function execution (see JTRACE)
OTRACE 3-163R

TRANSFER workspace 6-6—6-8 U
Transferring data 6-2 U

Translate table 1-22 U

OTsS 3-165R

OUL 3-166 R

UNBLOCKS function 6-7U

User identification (see DUSERID)
User load (see OUL)

OUSERID 3-167R

UTILITY workspace 9-8 U

VALUE ERROR C-5U

JVARS 2-33R

OVI 5-7U,3-168 R

Visual representation of a function
(see OVR)

OVR 3-169 R

VT220 terminal 1-6 U
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OWA 3-170R

OWGET 54U

OWGET 3-171R

Window data (see OWPUT and OWGET)

Window specification (see OWINDOW)

OWINDOW 3-173R

Work area available (see OWA)

Workspaces

comparison with files 3-4 R
supplied with system 9-1—9-8 U,

4-1—4-25 R

OWPUT 5-3U,3-174R

WS ARGUMENT ERROR C-5U

WS DAMAGED C-5U

WS FULL 10-3U,C-5U

WS NAME ERROR C-5U

WS NOT FOUND C-5U

WS TOO LARGE C-6U

JWSID 2-34R

OWSID 3-176 R

JWSLIB 2-35R

OWSLIB 3-177R

OWSOWNER 3-179 R

OWSSIZE 3-180R

OWSTS 3-181R

OXLOAD 3-182R
oxXpP 7-1,74 U, 3-183 R
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