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The Local Area Transport (LAT) communications protocol, developed by Digital 

Equipment Corporation, supports high-speed asynchronous communications for 

terminals and other devices connected to Ethernet local area networks (LAN). The LAT 

protocol provides an efficient connection between terminals and services on a network, 

and minimizes the V AXTM computer processing resources required to provide the 

services. In cases where more than one VAX on a network offers identical services, LA T 

also provides "load balancing" by evenly distributing the demands for those services 

between the VAX computers offering them. 

The LAT software lets you establish LAT connections between your Macintosh® computer 

and VAX computers on an Ethernet LAN. You use the LAT Connection Tool in 

conjunction with a communications application such as MacTerminal and a terminal 

emulation tool. This allows your Macintosh to emulate a Digital terminal and gives you 

access to services on VAX computers. Services accessed by terminals or terminal 

emulators are called terminal services. 

The set of terminal services available to you depends on the particular Ethernet 

environment. Services announce or "advertise" their availability by periodically sending 

brief messages over the network. The LA T software on your Macintosh "listens" for these 

announcements and keeps a list of them. If a new service starts advertising itself, or an 

existing service ceases to announce its availability, then the LAT updates the list of 

services accordingly. When you configure a session document and choose the LAT, the 

list of available terminal services is displayed. 
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What you need 

This section describes the software and hardware requirements for using the LA T 
Connection Tool. This section also tells you how to select a network if your Macintosh 
contains more than one Ethernet card. 

Software requirements 

Several software and hardware components must be installed on your computer before 
you can use the LAT Connection Tool: 

• Macintosh Communications Toolbox 

• LATTool 

• LAT control panel device 

• LAT Prep file 

• Ethernet card and EtherTalk® 2.0 (AppleTalk® Phase 2) software 

The Installation part of the Network Services User)s Guide provides installation 
procedures for the PATHWORKSTM for Macintosh software and describes all the 
components, including those related to the LAT Connection Tool. 

The LAT Connection Tool does not work over a modem or across a router. Therefore, 
your Macintosh computer must be connected directly to Ethernet cabling through an 
Ethernet card. See the Software Product Description (SPD 31-53.xx) for information on 
which Ethernet cards work with PATHWORKS for Macintosh. 

PATHWORKS for Macintosh also requires support for AppleTalk Phase 2 for 
connecting through an Ethernet card. If you are using the Apple EtherTalk NB Card, you 
must install EtherTalk 2.0 software. If you are using some other Ethernet card, you must 
install the equivalent AppleTalk Phase 2 software. See the documentation accompanying 
your Ethernet card for instructions. 
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Selecting a network connection 

You can install more than one Ethernet card in your Macintosh computer. Each card lets 
you connect to a different Ethernet environment. If you have multiple Ethernet cards 
installed, the LA T software automatically selects one of the cards based on the following 
rules: 

1. If you have previously selected a card, the LA T uses that card. 

2. If you have not selected a card, the LAT Tool uses the card in the lowest-numbered 
slot. 

If you remove the currently selected Ethernet card or move it to another slot, the LA T 
software automatically selects the card in the lowest-numbered slot. You can override the 
automatic selection and thereby connect to a different network by manually selecting a 
card. 

To select a different Ethernet card: 

1 Choose Control Panel from the Apple (tt) menu. 

The Control Panel dialog box appears. 

:-=! 
MacTCP 

Monitors 

"':" 

~ 
Mouse 

H 
Network 
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2 Select the LAT icon from the group of icons on the left side of the Control Panel 
dialog box. 

You may have to scroll through the list to find the LAT icon. 

Control Panel 

I¢I 
AdminLAT 

Ethernet (3) 

~ !!ji!! 
Color 

Keyboard 

3.3.2 

3 Select the icon for the network connection that you want to use. 

The Control Panel displays a separate icon for each network to which your Macintosh is 
connected. A connection to an Ethernet environment is represented by an icon labeled 
EtherTalk. If your Macintosh is connected to more than one Ethernet environment, each 
EtherTalk icon is also labeled with a number in parentheses, indicating the slot 
containing the Ethernet card for that connection. 

4 Close the Control Panel dialog box. 
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LAT Tool connection settings 

The Connection Settings dialog box in MacTerminallets you 

• choose the connection method that you want to use 

• specify the service to which you want to connect 

You open the Connection Settings dialog box from MacTerminal by choosing the 
Connections command from the Settings menu, as shown in the following figure. 

• File Edit Session Windows 

Terminal ... 
File Transfer ... 

Folder for Receiued Files ... 
Saued Lines ... 
Paste Options ... 
Connect on Open 

When the Connection Settings dialog box appears, you need to choose the LAT Tool 
as your connection method so that the dialog box displays the appropriate connection 
settings. You choose LAT Tool from the Method pop-up menu near the top of the dialog 
box. 

Connection Settings t OK H 
11M ........ Apple Modem Tool I ( ) Cancel 

AppleTalk ADSP Tool 
AppleTalk-DECnet Tool I .. .' __ : •• 1111 

MacTCP Tool I Serial Tool 
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When you choose LAT Tool from the Method pop-up menu in the Connection 
Settings dialog box, the dialog box displays a list of the available terminal services. 

Connection Settings 

Method: I lAT Tool 

Select a lAT Seruice: 

<>- MAY TAG rft 
<>- SOUP 

n OK )) 

( Cancel) 

The LAT software is preset to give you access only to terminal services with a group 
code of 0 (zero). This is the default code assigned to services by the LAT protocol. On 
some networks, however, the system administrator may have assigned different group 
codes to certain services. To use these services, your LAT software must be specially 
modified by the system administrator by using a configuration utility provided as part of 
the PATHWORKS for Macintosh product. 

If your LA T software has been configured to provide access to additional services, the 
Connection Settings dialog box will include a pop-up menu above the list of services. 
The pop-up menu lets you choose among different groups of services, called bundles, 
which the system administrator has made available to you. 
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connection Settings 

Method: 1 LAT Tool 

Select a LAT Semice: 
r-I A-I-I -G-ro-u-ps-----.. 

<> HOUSTON 
<> NEW YORK 
<> SAN FRANCISCO 

I( OK )) 

( cancel) 

You can select the service you want to use either by highlighting the service's name in 
the list or by typing the name in the text field above the list. If you type the service name 
in the text field, the name must match exactly one of the names in the list. Otherwise, no 
service is selected. (When you've typed a valid service, the LAT Tool automatically 
highlights the matching name in the list.) 

Once you specify a service, you'll be connected to that service when you establish a 
LAT connection from your application. In MacTerminal, you accomplish this by choosing 
Open Connection from the Session menu. 

C!Oi-~~ I: O!Hw!;Hon :-;K 
Wait for Connection 

H(H ~~iu~~ r i!(~ '" :-;H 
)~~nd n!(~ '" :-;1' 

../ Saue Lines Off Top 8€L 
C!(~<H' )n!H~!i t inei-

Clear Screen 
Reset Terminal 
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Troubleshooting hints 

When you first choose the LAT Connection Tool, the following alert message may 
appear: 

The LAT driver doesn't seem to be installed. Check to see if the LAT fde is in th 
correct folder. 

Before you can select and configure the LAT Connection Tool, your Macintosh computer 
must have a properly installed Ethernet card that is connected to an Ethernet 
environment. 

The LAT file must also be installed in the System Folder on your hard disk. If it is not, 
reinstall the LAT Tool. 

After you choose the LAT Tool, it takes a minute or so for the LAT software to compile a 
list of services. This is because services only announce their availability from time to time. 
Note also that as new services become available, or existing services are removed from 
the network, the list of services may change. 

Here are some possible problems that might occur at this time, and things to do that 
might solve the problem: 

No services appear in the Connection Settings dialog box. 

If this is the first time you've chosen the LAT Tool, wait a minute or two for your LAT 
software to listen for available services. 

Otherwise, check to make sure you've connected to the right network. First verify that 
your Macintosh contains a properly installed Ethernet card. If your Macintosh contains 
more than one Ethernet card, open the Control Panel and select the LA T icon to see 
which Ethernet card is selected. Choose the network that has the service you want to use. 
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A service that you expected to be available does not appear in the Connection 
Settings dialog box. 

Wait a minute or two. The LAT software updates the list of services from time to time as 
services announce their availability on the network. If the service still does not appear, 
check to make sure you've connected to the right network. Open the Control Panel and 
select the LA T icon to see which Ethernet card is selected. 

Because the Connection Settings dialog box can only list 100 services, it is possible 
that no more services can be listed. Otherwise, your system administrator may have 
removed the service. 

A connection to the selected service could not be established. 

Check to make sure you've connected to the right network. First verify that your 
Macintosh contains a properly installed Ethernet card. If your Macintosh contains more 
than one Ethernet card, open the Control Panel and select the LA T icon to see which 
Ethernet card is selected. Choose the network that has the service you want to use. 

Otherwise, the service you've selected may no longer be available. Open the 
Connection Settings dialog box and select an alternative service . 

• Note In some Ethernet environments, identical services may be offered by more than 
one VAX. The LA T Tool software does not let you specify a service on a particular VAX. 
The load-balancing feature of the LA T protocol chooses the service to which you'll be 
connected depending on the demands for the resources of the V AXes on which the 
services reside. + 

Alert messages 

While you are using the LAT Connection Tool, the following alert may appear: 

Unable to open connection. 

The service you've selected may no longer be available. Open the Connection Settings 
dialog box and select an alternative service. 
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Network-related problems 

If one of the scenarios in the following list describes a problem that you're having, the 
problem could be related to the network hardware or software that you're using. 

The Control Panel is missing. 

The Control Panel is present on all startup disks unless you have removed it with the 
Font/DA Mover. If you're using more than one startup disk, your Macintosh may switch 
to a disk that does not have the Control Panel installed. The icon of the current startup 
disk is in the upper-right corner of the desktop. 

Use the Installer application from the System Tools disk (version 6.0.4 or a later 
version) to update your System file. The Installer automatically reinstalls the Control 
Panel. 

The !AT icon is missing from the Control Panel. 

One of the following problems exists: 

• You don't have the EtherTalk 2.0 software installed correctly on your startup disk. See 
the documentation for the Ethernet card that you are using. 

• The LAT files have been removed from your System Folder. You must reinstall the 
LAT software. See the Installation part of the Network Services User!s Guide. 

• Your startup disk has the wrong version of the Control Panel. You must use 
version 3.1 or a later version. (The version number appears in the lower-left corner of 
the Control Panel). Use the Installer application from the System Tools disk (version 
6.0.4 or a later version) to update your System file. The Installer automatically 
reinstalls the Control Panel. 

You can't select the IAT icon in the Control Panel. You get a message advising 
you that the network package has not been installed correctly. 

The EtherTalk 2.0 software has not been installed properly on your startup disk. See the 
documentation for the Ethernet card that you are using. 
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The Ethernet icon doesn't appear in the Control Panel after you click the LAT 
icon. 

One of the following problems exists: 

• You don't have the EtherTalk 2.0 software installed correctly on your startup disk. See 
the documentation for the Ethernet card that you are using. 

• The EtherTalk file has been removed from your System Folder. You must reinstall the 
EtherTalk 2.0 software. See the documentation for the Ethernet card that you are 
using. 

• There is no Ethernet card in your Macintosh, or the card is not working properly. If a 
card is installed, see its documentation. 

Two or more Ethernet icons appear in the Control Panel when you click the 
LAT icon. 

One of the following conditions exists: 

• You have multiple Ethernet cards installed. The number in parentheses next to each 
icon's name identifies the slot containing the card. 

• Earlier versions of EtherTalk software exist on your startup disk. Earlier versions are 
identified by single-arrow icons; icons for version 2.0 (or later versions) are identified 
by double arrows. PATHWORKS for Macintosh requires that you use EtherTalk 
version 2.0. See the documentation for the Ethernet card that you are using. 

If you want to remove the previous version of EtherTalk, find its icon in the 
System Folder and drag it to the Trash. 

You can't select the Ethernet icon in the Control Panel. You get a message 
advising you that an error occurred while trying to install EtherTalk. 

You did not start your Macintosh with an EtherTalk startup disk, or the disk that you used 
has become damaged. Try reinstalling the EtherTalk 2.0 software. See the documentation 
for the Ethernet card that you are using. 
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You are unable to select an Ethernet icon in the Control Panel to switch the 
network connection. You get a message that the connection cannot be changed 
now, or that doing so will disrupt a critical service that your computer provides 
(such as an AppleShare® ftle server or a router). 

If you can't switch the network connection, quit all applications and try switching the 
network connection again. If you still can't switch network connections, and you don't 
mind disrupting services that your computer provides or is using, shut down your 
Macintosh. Then restart your computer, using a startup disk that permits network 
connection changes. Finally, try switching the network corinection again. 

Your Macintosh computer hangs (does not respond to the mouse and keyboard 
actions). 

Your Macintosh may hang for a minute or so when you select an Ethernet icon or when 
you start up your computer. The computer can hang if it is not correctly connected to the 
Ethernet cable, or the Ethernet card is not configured correctly. See the documentation 
for the Ethernet card that you are using. 

The Connection Settings dialog box does not list any network services, or does 
not list the service that you want. 

• If no network services appear, check the physical connection between your 
Macintosh and the network. See the suggestions later in this section for checking your 
network. 

• If a particular service does not appear, the service may be in a different zone, 
malfunctioning, switched off, or rij~·:::onnected from the network. There may also be 

trouble in the network cables between your Macintosh and the missing service. See 

the suggestions later in this section for checking your network. You can also contact 
your system administrator to see if there 2 re known problems with the network. 

• If you switched the network connection in the Control Panel (as described earlier in 
this chapter) while the Connection Settings dialog box was open, the services listed in 
the dialog box may not have been updated. Close the Connection Settings dialog box 
and reopen it to see the services on the newly selected network. 
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You can't select devices connected to the printer port of your Macintosh. 

If the Chooser does not let you select an ImageWriter@ printer or other device connected 
to the printer port while the EtherTalk network connection is selected, you probably have 
an old version of the Chooser on your Macintosh. You must have Chooser version 3.4 (or 
a later version) to select a device on the printer port. Use the Installer application from 
System Tools disk (version 6.0.4 or a later version) to update your System file. The 
Installer automatically updates the Chooser. 

Here's a checklist to consult whenever you're having trouble with the Ethernet: 

• Are all cables secure? 

Make sure that the network cable to your Ethernet card is secure at all connections. 
Also check the network cable to the service that you're trying to use. Contact your 
system administrator if you are uncertain about cable configuration. 

• Is the problem really related to the network? 

Sometimes a problem that seems to be related to the network is actually related to the 
device or application program that you're using. The manual for the device or 
application may be helpful. 

• Is your Ethernet card installed and set correctly? 

Shut down your Macintosh and make sure that the Ethernet card is firmly seated in its 
slot. Also, make sure that any jumpers and switches are set properly. See the 
documentation for your Ethernet card. 

• Is the application that you want to use available on your network? 

You may have more than one network to which you can connect. Use the Control 
Panel to select the proper network connection. See "Selecting a Network" earlier in 
this module for instructions. 
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The Serial Connection Tool allows you to transmit data in serial format; that is, one bit 

after another over a single wire. Compared to the Apple® Modem Connection Tool, 

which requires a modem to establish a connection, the Serial Tool accommodates other 

methods for setting up connections and offers a wider range of baud rates. For example, 

you can use the Serial Tool to establish a direct connection between your Macintosh® 

computer and another computer, modem, or device (such as a piece of laboratory 

equipment) by connecting a cable to the serial port on each machine. The Serial Tool can 

also be used to establish a connection through a modem, but rather than dialing and 

executing other modem commands automatically, the Serial Tool requires that you make 

a call manually by typing commands to the modem. Use the Apple Modem Connection 

Tool when you want to take advantage of automatic dialing features. 

In addition to establishing connections through the two serial ports built into the 

Macintosh computer, the Serial Tool establishes connections through serial cards installed 

in your Macintosh. However, not all cards on the market support the range of baud rates 

provided by the Serial Tool. 

The Serial Tool offers a range of choices for setting data transmission parameters, such as 

baud rate (at speeds 50-57,600 baud), parity, number of data bits and stop bits per 

character, and handshake method. One option keeps a serial connection open after you 

close the session document in which you opened that connection. This option is 

especially handy when you aren't running MultiFinder®. See the section titled "When 

Closing Document" in this module for an explanation of this feature. 
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Serial connection settings 

You choose the Connection command from the Settings menu (shown below) to access a 
dialog box that lets you set connection attributes. 

" File Edit WindoWS 

File Transfer •.• 

Folder for Receiued Files ... 
Saued Lines •.• 
Paste Options •.. 
Connect on Open 

When you choose Serial Tool from the Method pop-up menu in the Connection 
Settings dialog box, the dialog box displays the setup options for configuring your 
Macintosh to communicate over a serial connection (see below). 

Connection Settings 

Method: I Serial Tool 

Port Settings 

Baud Rate: ~ 

Parity: ~ 

Data Bits: W 

n OK )) 

( Cancel) 

Current Port 

~ 
Printer Port 

Stop Bits: c:o 
Handshake: lo......;.,;,No;.;.;,neo...._---iI 

.................................................................................................................................. 
'w'hen Closing Document 

D Hold Connection 
D ro'lo,':":oj to) !),ro)(o,":o!( t 
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Setup options 

For each option in the Serial Connection Settings dialog box, the most commonly used 
setting is preset as the default. However, you may need to change some of these settings 
depending on the type of information being transmitted or the communication 
requirements of the device you are connecting to. In these cases, you should refer to the 
documentation for the other device or contact your system administrator for information 
on how the various options should be set for the communications session you are 
establishing. 

The following subsections describe the connection setup options available in the 
Serial Connection Settings dialog box. The options are presented in the order they appear 
in the dialog box (reading from top to bottom and from left to right). 

Port Settings 

The pop-up menus in this group allow you to set port-specific features, including baud 
rate, parity, number of data bits per character, number of stop bits per character, and 
handshake protocol. 

Baud Rate You use this option to regulate the speed at which data is transmitted 
between your Macintosh and another computer. The baud rate is usually the number of 
bits sent per second; however, more precisely, the baud rate is the number of times per 
second that a transmission signal varies (sometimes this may be somewhat different from 
the number of bits sent per second). Both your Macintosh and the device it is 
communicating with must transmit data at the same baud rate. 

The baud rate pop-up menu lets you choose from a variety of rates, 50-57,600 (56K). 
The Macintosh serial ports support all these baud rates. Consult the user manuals for the 
other devices you are connecting to in order to find out what baud rates these devices 
support. If you are connecting to a local computer system, such as a V AXfM, you can 
contact the system administrator for information on baud rates. If you are connecting 
through a modem, the baud rate is limited by the capabilities of the modem and the host 
computer. 

Serial Connection Tool / 7 



The default baud rate is 9600. However, computers directly attached to each other 
can communicate at much higher baud rates. If devices are transmitting at more than 
9600 baud, use hardware or software handshaking to regulate the data flow and prevent 
data loss. 

• Hint If incoming data is garbled or missing, verify that your baud rate and parity 
settings match those of the other computer. You can also try reestablishing your 
connection in case noise or interference on the line is causing the problem. (Also, make 
sure that the character set used by both sender and receiver is the same-character set 
selection is usually carefully controlled by the host application, but can also be adjusted 
with the setup options for the VTI02™ Terminal Emulation Tool or the VT320TM Terminal 
Emulation Tool.) + 

Parity This menu lets you choose the method used by your Macintosh and the other 
computer for checking that data isn't garbled during transmission. The Serial Connection 
Tool allows you to use even or odd parity checking, or to specify none, indicating that no 
parity checking will be performed. 

You may choose any of the three parity settings, as long as the other computer or 
device (including another Macintosh) is also set up to use the same parity. If you are 
connecting to an information service or to a remote computer, their setup instructions 
should indicate what parity to use. If you aren't sure what parity to use, contact the 
appropriate system administrator. The default setting for parity checking is None . 

• Note Some older computer systems require mark or space parity; however, the Serial 
Tool does not support these settings. If the host or on-line service you are trying to 
contact requires mark or space parity, ask the system administrator whether you can 
substitute a different parity setting. + 
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Data Bits This menu lets you specify the number of bits that make up a character. With 
the Serial Tool, your Macintosh can send and receive 5-, 6-, 7-, or 8-bit characters, 
whichever the other computer requires. The default setting for this option is 8-bit 
characters. 

• Note Some file transfer tools require a certain bit-character setting. For example, the 
XMODEM File Transfer Tool requires 8 data bits per character. + 

Stop Bits You use this menu to specify the number of stop bits used to mark the end of 
a transmitted character. The Serial Tool supports 1, 1.5, or 2 stop bits. Typically, a stop bit 
is I-bit long; this is the default setting for this option. 

Handshake This menu lists the methods available for regulating the flow of data 
transmitted between your Macintosh and the computer or device at the other end of the 
connection. For handshaking to work, both computers must have the same handshake 
method in effect. Numerous factors determine when it's best to use handshaking, but 
here are some important considerations: 

How busy your Macintosh is 
If your Macintosh is performing comprehensive background tasks, such as spooling a file 
to the printer or making complex spreadsheet calculations, its ability to quickly process 
incoming data diminishes. 

How fast the other computer is sending data 

Processing a continuous inflow of data at high baud rates is more exacting than dealing 
with sporadic transmissions at slower rates. 

How poweiful your Macintosh is 

A Macintosh Hfx computer can process incoming data faster than a Macintosh Plus, for 
instance. 

Whether the other device or seroice requires handshaking 

Some commercial services, such as Mel Mail, require XON/XOFF for controlling data flow. 

Whether the file transfer protocol you're using (if any) requires handshaking 

Some file transfer protocols, like XMODEM, are not compatible XON/XOFF handshaking. 
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The Serial Connection Tool offers the following handshake options; the default setting is 
None: 

None The Serial Tool disregards any XON or XOFF characters sent by the 
other computer. The tool doesn't regulate the flow of data from the 
other computer, nor does it respond to the other computer's attempts 
to regulate the flow of data from your Macintosh. 

If the other computer sends information faster than your Macintosh 
can receive it, some incoming characters will be lost. In this case, try 
specifying XON/XOFF handshaking or a slower baud rate. If the host 
or device you're connected to doesn't support these options, you can 
also try deactivating the Save Lines Off Top command from the Session 
menu. Turning off this feature helps your Macintosh process incoming 
data faster because it doesn't have to save overflow lines to the 
scrollback cache at the same time. (However, this command does not 
affect data flow rates during file transfer.) 

XON /XOFF I The Serial Tool regulates the flow of data between your Macintosh and 
the other computer. Using XON/XOFF prevents the loss of data when 
either computer sends characters faster than the other computer can 
receive them. On the Macintosh, the serial drivers control the 
XON/XOFF procedure. Each serial port on a Macintosh is controlled by 
a driver. The driver monitors a buffer that stores incoming data. When 
the buffer fills to a certain point, the driver sends a Control-S to 
temporarily stop transmission. Mter the buffer empties a certain 
amount, the driver issues a Control-Q to signal the sending device to 
resume transmitting data. 
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The following hardware-based handshaking options apply only to devices directly 
connected by an RS-232 cable that supports handshaking. In this configuration, the DTR 
(Data Terminal Ready) pin on one connector is connected by a wire to the CTS (Clear To 
Send) pin on the other connector and vice versa. This arrangement ensures that when 
one device drops the voltage on its DTR pin the other device senses that the signal on its 
CTS line has dropped. Without a Clear To Send indication, the other device stops sending 
data. When the receiving device is ready to accept data again it raises its DTR signal, 
causing the sending device to receive a Clear To Send. 

• Note These DTR and CTS handshaking methods won't work unless the 
corresponding pins in the RS-232 cable connecting your Macintosh to another device are 
wired together. When you buy an RS-232 cable be sure to verify that the handshaking 
pins are connected. You can also have a technician check the pins with an ohmmeter. + 

OTR & CTS I Accommodates connections where both devices support flow control 
using DTR and CTS hardware handshake methods. 

OTR Only Accommodates connections where the DTR hardware handshake 
method is the only means of flow control. This method only affects 
data being received by your Macintosh. When your Macintosh drops 
DTR, the other device temporarily stops sending data. However, your 
Macintosh will not respond when the other device drops its DTR 
signal. As a result, the other device cannot control the flow of data sent 
to it. 

CTS Only Accommodates connections where the CTS hardware handshake 
method is the only means of flow control. This method only affects 
data being sent by your Macintosh. When the other device drops DTR, 
your Macintosh will stop sending data. However, your Macintosh 
cannot control the flow of data sent to it. 
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Current Port 

Choose one of the port icons displayed in the Current Port scrolling list to specify the port 
through which your Macintosh will communicate with other devices. Be sure an RS-232-C 
cable connects that port to either a modem (for remote communications) or to the actual 
device with which you want to communicate (for local communications). If you haven't 
installed an add-on serial card, the modem and printer port icons appear in the scrolling 
list. These icons are identical to those that identify the ports on the back of the Macintosh, 
as shown in the example below (note that the placement of the ports on the back panel 
varies from one model of Macintosh to another). 

I 

Modem Port 

;:= @ @ 
~ [ill ~ d!1. ~O' c:l»)) 

~ U ~oooooooooooooooooo~ ~ooooooooooooooooooooooooo~ ., @ 

Modem p art / 

Printer Port 

Printer port ----// 

You can use either port when establishing a connection. However, if you are using 
LocaITalk®, the printer port is unavailable since the LocalTalk connection is established 
through the printer port. 

If additional serial ports are available on your Macintosh, icons for these ports should 
also appear in the Current Port scrolling list. For example, if your Macintosh contains a 
Creative Solutions card, the corresponding port icon appears in the scrolling region 
provided the card has registered itself with the Communications Toolbox. The program 
that performs this registration usually takes the form of an init or cdev that you drag into 
your System Folder. 
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• Note If you install a serial card in your Macintosh, be sure to ask the manufacturer 
for the software that registers the card with the Communications Toolbox. When you buy 
a card, check to see if this program is included; in some cases it won't be. + 

When Closing Document 

The two options in this group allow you to specify whether you want the remote 
computer to keep your connection open, even after you have closed the current session 
document. 

Hold Connection The settings for this option determine whether the remote computer 
holds your connection open after you close the session document. The default setting for 
this option is unchecked. 

D When this option is unchecked, closing the session document closes 
the connection. 

When this option is checked, the remote computer holds the 
connection open after the session document closes. You can then 
open another application (to get the information you want to send, for 
example) and then reopen the same or another session document to 
regain access to the open connection. This option is especially useful if 
you aren't using MultiFinder. 

To break a connection that has been held open, choose Close 
Connection from the Session menu. Since this command is only 
available after you issue the Open Connection command, you must 
reopen the session document in which you opened the connection 
and choose Close Connection. Alternatively, you can open a new 
session document, click the appropriate port icon in the Serial 
Connection Settings dialog box and click OK. Then choose Open 
Connection from the Session menu to activate the Close Connection 
command. 

Selecting the Hold Connection option also makes the Remind to 
Disconnect option available. This option, described next, gives you a 
way to close an open connection after you close the session document. 
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Remind to Disconnect The settings for this option determine whether an alert box 
notifies you that the connection is remaining open even though you are closing the 
current session document. This alert box gives you the opportunity to close the 
connection. (The Remind to Disconnect option is dimmed and unavailable when the 
Hold Connection option is unchecked.) The default setting for this option is unchecked. 

D When this option is unchecked, you are not notified after you close the 
session document that the connection is still open. 

When this option is checked, an alert box (shown below) appears 
when you close the session document. The alert message reminds you 
that the connection is still open and gives you the chance to close it. 

I'@ The data connection is being held 
:::. open. Continue to hold open, or 

disconnect now? 

W I( Hold ]) (Disconnect) 

Resetting the Serial Tool 

You can reset the Serial Tool by choosing the Reset Connection command from the 
Session menu. Choosing this command resets all the setup options for the connection 
tool (that is, all the options you can set in the Connection Settings dialog box) to the 
settings last saved. 

In addition, when you reset the Serial Tool, the tool's input and output buffers are 
cleared. As a result, you may lose data in transit (if the data is temporarily being stored in 
either the input or output buffer). 

Resetting the Serial Tool also resets the handshaking status for the tool to XON. So, if 
your Macintosh was waiting to send data until it received an XON from the other 
computer, it doesn't have to wait any longer but can resume sending data. (If the other 
computer isn't ready to start receiving data again, this could result is some data loss.) 
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Troubleshooting hints 
Most problems you may encounter while using the Serial Tool are caused by mismatched 
communications parameters; the settings you chose do not match the settings of the 
computer or modem with which you are attempting to communicate. If you cannot 
establish a connection when you choose the Open Connection command from the 
Session menu or if you send or receive garbled data, compare your connection settings 
with those of the remote computer or device. Keep in mind that terminal emulation tool 
settings that conflict with what the remote computer expects could also cause problems. 

Since the Serial Tool is generally used between computers that are directly connected, 
if you can't establish a connection, it is also a good idea to make sure all cables are 
properly attached. Connections between two Macintosh computers or between a 
Macintosh and another personal computer may require a null modem cable or adapter. 

Incoming data is garbled. 

Check that your parity and baud rate settings match those of the other device. If you see 
rectangular boxes or international characters scattered throughout the data, your parity 
setting might be wrong. In this case, the Macintosh interprets the eighth bit as data, so 
that characters acquire an ASCII value greater than 128. In the Macintosh extended ASCII 
character set, some of the characters above 128 decimal (80 hex) appear as rectangular 
boxes because they are undefined. 

Data is lost. 

If characters are missing from incoming data, choosing one of the handshaking options 
might solve the problem. First, verify that the other computer or device supports the type 
of handshaking you select. After making this check, if you're using a hardware­
handshaking method and are still losing characters, make sure the handshaking pins in 
your RS-232 cable are connected (have a technician check the pins with an ohmmeter) 
or, if possible, use XbN/XOFF. 

If you lose data while transferring files using the Text File Transfer Tool, try selecting 
longer character and line delays in the File Transfer Settings dialog box. 
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No data appears. 

Verify that a cable is firmly attached to the port through which you are transmitting. If 
you are transmitting locally, by a direct cable connection rather than by modem, verify 
that the cable is properly connected to the ports on both devices. If your cable is properly 
connected, verify that the baud rates match on both machines. With the Serial Tool, the 
Open Connection command establishes contact with your serial port; it does not 
guarantee a connection with the other end. If your baud rate doesn't match, the other 
device may simply refuse to respond. However, if the baud rates do match, make sure the 
On Line option is selected for the terminal emulation tool you are using. You will find 
this option in the Terminal Settings dialog box. 

Sending a break produces unexpected results. 

Make sure you are sending the type of break you need. With the Serial Tool, sending a 
short break holds the line low for .233 second, which may interrupt the data flow but 
usually won't break your connection. Sending a long break holds the line low for 3.5 
seconds. If you are accessing a host through intermediary communications equipment 
like a PBX system, sending a long break may break the connection between the 
intermediary and the host. 

Alert messages 

While you are using the Serial Tool, the following alert messages may appear: 

Changing the connection tool will close the current connection. Are you sure 
you want to do this? 

You can't switch from one connection tool to another without closing the current 
connection. For example, if you're using the Serial Tool and you choose the Apple 
Modem Connection Tool from the Connection Settings dialog box and click OK, you will 
get this message. 
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Changing the port will close the current connection. 

You can't switch from the port in use to a different port without closing the current 
connection. For example, if you're using the modem port and you click the serial port 
icon in the Connection Settings dialog box, you will get this message. 

Sorry-The serial port selected is in use and is not available. 

Choose another serial port or close the current connection. This message may appear 
when the serial port chosen is already being used by LocalTalk. 

Sorry-The serial port selected is not available. 

Choose another serial port or close the current connection. This message appears when 
the serial port chosen is already open and in use by another session or application. 

• Note Some applications don't close a port when they're finished using it. If you 
know that the port you've selected is not in use, you can override this condition. Hold 
down the Option key so that the OK button in the alert changes to an Override button. 
Then click Override; the Serial Tool opens the selected port. However, you should use 
this override option with some degree of caution, because if you override a port when 
another application is using it, the data stream splits between the two applications. In this 
case, both applications receive different parts of any incoming data and both 
applications' outgoing data gets sent to the device at the other end. (If you're not sure 
whether an application has left a port open or is using it, a safer approach would be to 
quit from your applications and restart your Macintosh. Restarting closes any ports that 
were left open.) + 

The baud rate selected is larger than this serial port can support. Baud rate is 
now set to [rate J. 
The maximum baud rate on your serial card is less than the rate currently selected for the 
Serial Tool. The tool has set the baud rate to the maximum your serial card allows. 
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Memory requirements 

The number of MacTerminal® session documents that you can have open at once 
depends on the amount of memory required by the communications tools used with the 
open session documents. If you are having trouble opening as many session documents 
as you want, it may be helpful to look at the amount of memory required for the tools 
you are using. The Serial Tool requires approximately 15K-25K (kilobytes) of space in 
memory (depending on the functions that the tool is performing and the number of open 
session documents that are using it). To check the memory requirements for the other 
tools you are using, turn to the "Troubleshooting Hints" sections in the modules for those 
tools. 

If you are using MultiFinder, you can choose About the FinderTM from the File menu 
to check how much memory is available to MacTerminal. If there isn't enough memory 
available, you can increase the partition size allocated for the MacTerminal application 
(use the Get Info command in the File menu). 
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This part of your binder contains reference modules describing the terminal emulation 

tools that accompany your MacTerminal® application. Terminal emulation software 

allows one type of computer to imitate, or emulate) another type of computer terminal. 

The terminal emulation tools included with MacTerminal allow your Apple® Macintosh® 

computer to emulate the following terminals: 

TIY (Teletype) 

VT320TM 

Basic fixed-function terminals 

Digital Equipment Corporation text-only terminals 

Digital text-only terminals that offer a wide variety of functions, 
including support for 8-bit characters 

You can also use MacTerminal with other terminal emulation tools that are designed to 

work with the Macintosh Communications Toolbox. 

The modules for each of the terminal emulation tools provide the following information: 

• an overview of the tool 

• descriptions of the configuration options used to set up your Macintosh as the 

emulator 

• information about keyboard mapping and special keys 

• troubleshooting hints 

In addition, the modules include any special considerations pertaining to the individual 

terminal emulation tools. 
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The TIY (Teletype) terminal is a basic, line-oriented terminal. It supports typing, receipt 

of an incoming data stream, and on-screen data display. TIY emulation can be used to 

access timesharing or information services that don't require a specific terminal. To 

provide additional functionality, the TIY Terminal Emulation Tool offers a few 

extensions to the minimal features of a typical TTY. These functions are provided: 

• SO-character or 132-character screen widths 

• 24-row screen length 

• automatic repeat of noncontrol keys 

• automatic repeat of control keys 

• local echo mode 

• automatic wrap mode 

• smooth scroll mode 

• display control characters (controls appear as special characters) 

• new line mode 

• backspace and delete character swapping 

• Installation note In addition to installing the TIY Tool (see Installation part of the 

Network Services User's Guide for instructions), you install the TIY Font into your System 

file. You need this font for performing background printing to a LaserWriter® printer, 

printing to an ImageWriter® printer, or copying portions of your MacTerminal® session 

document to another application. Use the Font/DA Mover to install the TTY Font 

included on the PATHWORKSTM V1.0 volume (if you need help using the Font/DA 

Mover, refer to the manuals that accompanied your Macintosh® computer). + 
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TTY terminal settings 
You choose the Terminal command from the Settings menu (shown here) to access a 
dialog box that lets you set the terminal emulation attributes for your Macintosh, 

Ii: File Edit Session Windows 

File Transfer ... 

Folder for Receiued Files ... 
Saued Lines ... 
Paste Options ... 
Connect on Open 

When you choose TTY Tool from the Emulation pop-up menu in the Terminal 
Settings dialog box, the dialog box displays the options for configuring your Macintosh to 
emulate a TTY (see below), 

Terminal Settings 

Emulation: I TIV Tool 

fE]1_ ~IOOI 
~ ~ I'Iml fZl On Line 

GEl-1 D Loc<ll Echo 

Width: I 80 Columns 

Size: I 9 point I 
Ch<lr<lcters 

D Show Contro I Ch<lr <lcters 

D Auto Wr<lp to Next Line 

Holding Down Keys Will 

fZl Auto Repe<lt Keys 

D Repe<lt Control Keys 
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Text Cursor 

.::: :::. 0 Block 
.. _.. @ Underline 

Scroll Text 

@ Jump 0 Smooth 

80 

:Th·i·~····i·~···~···~~~p·i·~···~"i"··T···: 

!This is a sample of T l 
iTh i sis a samp leo f T i 

D SW<lP 'B<lcksp<lce' <lnd 'Delete' 

D New Line on <I Return 

K OK D 
( Cancel) 



Option preview area 

The Terminal Settings dialog box includes an option preview area that provides 
information about the settings you choose, When you change the settings for the Width, 
Size, Show Control Characters, Auto Wrap to Next Line, or Scroll Text options, you'll 
notice corresponding changes in the option preview area, The sample Terminal Settings 
dialog box below shows you how the option preview area looks when you are using the 
default settings for these options, Refer to the explanation of the individual options for 
information on how the option preview area changes when you change specific options, 

Terminal Settings 

Emulation: I TTY Tool 

1Ei1_ ~ __ 100 
~~~ r2]OnLine 

Text Cursor 

Gill ~.. ........g .. ~.~~.~~ .. :.~~.~..! 
.::: :::. 0 Block 

.. ... @ Underline 

Width: I 80 Columns I Scro 11 Text 

Size: I 9 point I ! @ Jump 0 Smooth 
................................................................................... .) .................................................................................... -:::::-

Characters 

D Show Control Characters 

D Auto Wrap to Next Line 

Holding Down Keys Will 

r2] Auto Repeat Key s 

D Repeat Control Key s 

Setup options 

1 80 

\Th i sis a samp leo f T : 
\Th i sis a samp leo f T : 

t~.~ .. i .. s. ..... i .. s. .... ~ .... s..~.~.~ .. I .. ~ .... ~.~ .... ~ .. .1 ..................................................................................... .:::::.. 
D Swap 'Backspace' and 'Delete' 

D New Line on a Return 

n OK ) 

( cancel) 

r--------¥.-- Option preview area 

For each setup option, the most commonly used setting is preset as the default. However, 
you may need to change the settings for some options depending on the type of 
information being transmitted or the communication requirements of the remote 
computer. In these cases, you should refer to the documentation for the remote computer 
or contact your system administrator for information on how the various options should 
be set for the communications session you are establishing, 

The following subsections describe the setup options available in the Terminal 
Settings dialog box, The options are presented in the order they appear in the dialog box 
(reading from top to bottom and from left to right), 
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On Line 

The settings for this option determine whether your Macintosh is on line or off line. The 
default setting for the On Line option is checked. 

[2] ( IQG! [3J On Line 

1::::':':=:::1----1 

10_ lOOl 
~ ~ DOn Line 

L1::::.:.:=:::1 
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When this option is checked, your Macintosh is on 
line, meaning it is able to communicate with another 
computer. In this case, as long as you have an 
established connection to another computer, the 
characters you type are sent to the remote computer, 
and incoming data from the remote computer is 
displayed on your Macintosh screen. 

When your Macintosh is on line, you may need 
to select the Local Echo option to cause characters to 
be sent to your Macintosh screen as they are sent to 
the remote computer. The Local Echo option is 
available only when the On Line option is checked. 

When this option is unchecked, your Macintosh 
stops sending data to the remote computer and 
ignores incoming data without terminating the 
connection (a condition called off line). 

Click the On Line option to resume 
communication with the remote computer. 

When you are working off line, the characters 
you type are automatically displayed on the 
Macintosh screen. Therefore, the Local Echo option 
is dimmed and unavailable when the On Line option 
is unchecked. 



Local Echo 
This option is available only when the On Line option is checked. The settings for the 
Local Echo option determine whether characters you type on the keyboard or numeric 
keypad are sent to your Macintosh screen (as well as to the remote computer with which 
your Macintosh is communicating). Since most host systems echo keystrokes, the default 
setting for Local Echo is unchecked. 

9( ij 
1=::~:H-1 

9( ij 
Lj:::::::::':'~ .. _ .. 

Width 

D Local Echo 

[SJ Local Echo 

When this option is unchecked, as you press keys, 
characters are sent only to the remote computer, not 
to your Macintosh screen. The characters that appear 
on your screen are sent by the remote computer. 

When this option is checked, as you press keys, 
characters are sent to your Macintosh screen as well 
as to the remote computer. 

Select this option when your Macintosh is 
communicating with a host that does not echo 
keystrokes. 

This pop-up menu lets you set the number of display columns for TrY emulation. Two 
widths are supported: 80 columns per line and 132 columns per line. When you change 
the setting for the Width option, the scale in the option preview area of the dialog box 
changes accordingly. The default width is 80 columns per line. 

80 Columns I 80 , 

1 32 Columns I 132 , 
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6 Important When the Width option is changed, the terminal region in your session 
document is cleared and the cursor is returned to the top left of the screen. To save the 
data in the terminal region, before changing the width, be sure that the Save Screen 
Before Clearing option is selected in the dialog box for the Saved Lines command in the 
Settings menu and that the Save Lines Off Top command in the Session menu is 
checked. 6 

Size 

This pop-up menu lets you set the font size of the characters displayed on the screen 
during TIY emulation. Two sizes are supported: 9 point and 12 point. When you change 
the setting for the Size option, the sample in the option preview area of the dialog box 
changes accordingly. The default size is 9 point. 

9 point lTh'i'~""i'~"'~"'~~~p'i'~"'~'f"'T"'l 
1Th i sis CI sCimp leo f T 1 

t~.~ .. i .. ~ ..... i .. ~ .... ~ .... ~.~.~.~ .. I .. : .... ~.~ .... ~ ... l 

12 point I 
.................................................................... 

lTh i sis a samp leo l 
t~.~ .. ~ .. ~ ...... i .. ~ .... ~ .... ~.~.~.~ .. ~ .. ~ ..... ~...J 

Characters 

The options in this group let you specify certain attributes of how characters are handled 
while your Macintosh is emulating a TIY terminal. 

Show Control Characters The settings for this option determine whether control 
characters are displayed as readable characters. The default setting for this option is 
unchecked. The chances are that you will never change this option. Sometimes 
mainframe application programmers use it to help them debug code. 
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D lTh·i·;····i·;· .. ~· .. ;~~p·i·~···~·f .. ·T···l When this option is unchecked, control characters 
lTY tex t . l have their normal effect. For example, when a line 
~Th i sis CI sClmp leo f T ~ . 
:. ................................................................. ; feed 1S encountered, the cursor moves to the 

following line. 

[8J lTh·i·;····i·;···~···;~~p·i·~ .. ·~"f"··T···l When this option is checked, control characters are 
lTY tex t . ~~ l displayed on the screen as they are encountered in 
lTh i sis CI sClmp leo f T 1 . . 
:. ................................................................. ; the mcommg data stream (and, when the Local Echo 

option is also checked, as they are entered from the 
keyboard). For example, when a carriage return 
character is encountered, the ~ symbol appears on 
the screen, but the cursor does not move to the next 
line. 

Selecting this option also causes characters that 
otherwise would have extended beyond the right 
margin to wrap to a new line. Therefore, when you 
select this option, the Auto Wrap to Next Line option 
becomes dimmed. 

Auto Wrap to Next Line The settings for this option determine whether characters that 
extend beyond the right margin wrap to the beginning of the next line. When you change 
the settings for this option, the sample in the option preview area of the dialog box 
changes accordingly. The default setting for this option is unchecked. 

D lTh·i·; .... i·; .. ·~ .. ·;~~p·i·~ .. ·~·f .. ·T· .. l When this option is unchecked, the cursor stops 
jTh i sis CI sClmp leo f T j when it reaches the last column of a row. Incoming 
~Th i sis CI sClmp leo f T ~. . 
:. ................................................................. ; characters wnte over the last character on the lme 

until a carriage return character occurs in the 
incoming data stream. 

[8J lTh·i·; .... i·; .. ·~···;~~p·i·~ .. ·~·f .. ·T .. ·l When this option is checked, the cursor moves to 
jTY tex t . l the first column of the next line when it reaches the 
~Th i sis CI sClmp leo f T ~ 
:. ................................................................. ; last column of a row. 
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Holding Down Keys Will 

The options under this heading control key repetition. 

Auto Repeat Keys The settings for this option determine whether the Tab, Return, 
Backspace, Enter, and Escape keys, as well as all noncontrol keys, repeat when held 
down. The default setting for Auto Repeat Keys is checked. 

[2J When this option is checked, a key repeats when you hold it down. 

D When this option is unchecked, a key doesn't repeat when you hold it 
down. 

You can use the keyboard control panel device (which is accessed through the 
Macintosh Control Panel item on the Apple menu) to specify the key repeat rate and the 
delay time before a key begins to repeat. 

• Note To cause characters generated with Control key combinations (for example, the 
bell character and the line-feed character) to repeat, the Repeat Control Keys option must 
be checked. + 

Repeat Control Keys The settings for this option determine whether keys used to 
generate control characters repeat when held down. Control characters are generated by 
simultaneously pressing both the Control key and another key on an Apple Desktop 
BUS™ (ADB) keyboard. On a Macintosh Plus keyboard, you can generate control 
characters by simultaneously pressing both the 3€ (Command) key and another key. The 
default setting for Repeat Control Keys is unchecked. 

D When this option is unchecked, the keys used to generate control 
characters don't repeat when you hold them down. 
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When this option is checked, the keys used to generate control 
characters repeat when you hold them down. 



You can use the keyboard control panel device (which is accessed through the 
Macintosh Control Panel item on the Apple menu) to specify the key repeat rate and the 
delay time before a key begins to repeat. 

• Note To cause Tab, Backspace, Return, Enter, Escape, and noncontrol keys to 
repeat, the Auto Repeat Keys option must be checked. + 

Text Cursor 

The settings for this option determine whether the cursor is a solid block or an underline, 
depending on the button chosen. The Underline is the default setting for the Text Cursor 
option. 

.... 0 Block 

@ Underline 

.. ::. ::.. @ Block 
o Underline 

Scroll Text 

o Unti 

The cursor looks like th is: 

o Unti 

The cursor looks like th is: • 

When the remote computer is sending data into the terminal region, but the region is 
already filled with data, the TTY Tool automatically scrolls the data in the terminal region. 
The Scroll Text option lets you specify how the data scrolls. Smooth scrolling usually 
slows down the rate at which the incoming data is displayed, but makes it easier to read 
rapidly scrolling lines. When you change these settings, the sample text in the option 
preview area scrolls accordingly to demonstrate the effects of the change you are making. 
The default setting for Scroll Text is Jump. 

@Jump Scrolling is said to jump because data is displayed one line at a time. 
When you select this option, the text in the option preview area 
demonstrates how incoming text is displayed. 

TTY Terminal Emulation Tool / 13 



@ Smooth Scrolling takes place smoothly because data is displayed one pixel at a 
time. When you select this option, the text in the option preview area 
scrolls smoothly out of the area, demonstrating how incoming text is 
displayed. When you select the smooth scroll option, you should 
probably also select the XON/XOFF handshaking option (or another 
handshaking option) with your connection tool in order to control the 
flow of data to your Macintosh. 

Swap Backspace and Delete 

The settings for this option determine which character is sent when the Backspace key 
(on Macintosh Plus keyboards) or the Delete key (on ADB keyboards) is pressed. The 
default setting for this option is unchecked. 

D OnADB keyboards: 
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• Pressing the Delete key sends a backspace character (ASCII 08). 

• Pressing the Delete key while holding down the Option key sends 
a delete character (ASCII 127). 

On Macintosh Plus keyboards: 

• Pressing the Backspace key sends a backspace character 
(ASCII 08). 

• Pressing the Backspace key while holding down the Option key 
sends a delete character (ASCII 127). 

On ADB keyboards: 

• Pressing the Delete key sends a delete character (ASCII 127). 

• Pressing the Delete key while holding down the Option key sends 
a backspace character (ASCII 08). 

On Macintosh Plus keyboards: 

• Pressing the Backspace key sends a delete character (ASCII 127). 

• Pressing the Backspace key while holding down the Option key 
sends a backspace character (ASCII 08). 



New Line on a Return 

The settings for this option determine whether line-feed characters in incoming data are 
interpreted as carriage return/line-feed pairs or as line feeds only. In addition, this option 
determines what characters are sent when you press the Return key. The default setting 
for this option is unchecked. 

D When this option is unchecked, a line feed is interpreted as only a line 
feed (not as a carriage return/line-feed pair). When a line-feed 
character is received from the remote computer, the cursor moves 
down one line, but stays in the same column, rather than moving to 
the beginning of the next line. 

Pressing the Return key sends a carriage return character. 

When this option is checked, a line feed is interpreted as a carriage 
return/line-feed pair. When a line-feed character is received from the 
remote computer, the cursor moves to the first position on the next 
line. Use this option when incoming data does not move down to the 
beginning of the next line. 

Pressing the Return key sends both a carriage return character and 
a line-feed character. 

Resetting the TTY Tool 

You can reset the TTY Tool by choosing the Reset Terminal command from the Session 
menu. Choosing this command resets all of the setup options for the TTY Tool (that is, all 
the options you can set in the Terminal Settings dialog box) to the last saved settings. In 
addition, when you reset the TTY Tool, all the data in the terminal region of your session 
document window is cleared (if the Save Lines Off Top command is checked, the cleared 
data will be saved in the scrollback cache). 
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TTY keys emulation 

With the TTY Tool, Macintosh Plus keyboards function as follows: 

• The ~ key acts as a Control key, meaning you cannot use ~ -key equivalents. 

• The tilde/quotation mark (~/') key generates an escape character. 

• The ~ -tilde/quotation mark key combination generates a left single quotation mark, 
grave accent C). 

• The ~-Shift-tilde/quotation mark key combination generates a tilde (~). 

ADB keyboards function as follows: 

• A Control key is available for creating control characters, so the ~ key can be used to 
create ~-key equivalents. 

• An Escape key is available for generating an escape character, so the tilde/quotation 
mark key generates a left single quotation mark, grave accent C) and the Shift­
tilde/ quotation mark key combination generates a tilde ( ~ ). 

However, since the TTY Tool does not perform any other special keyboard 
remapping, cursor keys and function keys are not available; the numeric keypad simply 
generates numbers and numeric operators. 

• Note TTY terminals cannot generate some of the characters available on the 
Macintosh keyboards. More specifically, the TTY Tool only understands 7-bit characters, 
while the Macintosh can generate 8-bit characters (you do this by using the Option key in 
conjunction with other keys). If you try to enter an 8-bit character, your Macintosh beeps 
to let you know you can't enter the character. When you paste an 8-bit character into a 
TTY terminal window, the TTY Tool substitutes one or more 7-bit characters, which 
appear similar to the 8-bit character. For example, you generate the pi symbol (n) by 
pressing Option-p on your Macintosh keyboard. If you try this, your Macintosh will beep. 
However, if you paste the pi symbol into your session document from the clipboard, the 
TTY Tool sends the word pi instead of the pi symbol. + 
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Special characters 
Since a TrY is a basic terminal, it does not support any special editing functions (such as 
inserting or deleting lines) or character display functions (such as boldfacing and 
underlining), However, the TrY Tool responds to the following ASCII special characters: 

Backspace 
(ASCII 08) 

Bell (ASCII 07) 

Carriage return 
(ASCII 00) 

Form feed 
(ASCII OC) 

Horizontal tab 
(ASCII 09) 

Line feed 
(ASCII OA) 

Vertical tab 
(ASCII OB) 

Moves the cursor back one character 

Sounds a bell 

Moves the cursor to the start of the line 

Moves the cursor to the next line 

Moves the cursor to the next tab location (tabs are every eight spaces) 

Moves the cursor to the next line 

Moves the cursor to the next line 
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Troubleshooting hints 

Most problems you may encounter while using the TTY Tool are caused by mismatched 
communications parameters; the settings you chose are not compatible with the settings 
for the computer with which you are communicating. If data is not being sent and 
received correctly, compare the settings for the communications parameters; keep in 
mind that the problems could also be caused by mismatched settings for the connection 
tool being used for the session. Check with your system administrator to make sure 
you're using the correct settings. 

Here are some suggestions for how to correct some of the problems you could 
encounter when the setup options are not set correctly: 

Nothing is sent or received. 

Check that your connection is open by pulling down the Session menu. If your 
connection is open, the Open Connection menu item will be dimmed. 

Also, make sure that the On Line option is checked. 
If you are unable to send or receive data, you may also need to check the physical 

connections and/or the setup options for the connection tool being used for the session. 

Nothing appears on the screen when you send data. 

Select the Local Echo option. The remote computer may not be echoing the keys you are 
pressing. 

The data you send appears as double characters. 

Deselect the Local Echo option. The remote computer may echo the keys you press; 
therefore, selecting Local Echo generates double characters. Most host computers echo 
keystrokes. 

Incoming data writes over the last character on the ftrst line. 

Select the Auto Wrap to Next Line option. 
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Lines of incoming data are double-spaced. 

Deselect the New Line on a Return option. 

Incoming data writes over the same line. 

Select the New Line on a Return option. 

The cursor is not visible on the screen. 

The cursor may have been scrolled out of the visible screen. Click the active scroll bar, or 
resize the window, to scroll the cursor back into the visible screen. You can also type a 
character to bring the cursor into view. 

Memory requirements 

The number of MacTerminal session documents you can have open at once depends on 
the amount of memory required by the communications tools used with the open session 
documents. If you are having trouble opening as many session documents as you want, it 
may be helpful to look at the amount of memory required for the tools you are using. The 
TIY Tool requires approximately 50K-65K (kilobytes) of space in memory (depending 
on the functions that the tool is performing and the number of open session documents 
that are using it). To check the memory requirements for the other tools that you are 
using, turn to the "Troubleshooting Hints" sections in the modules for those tools. 

If you are using MultiFinder®, you can choose About the FinderTM from the File menu 
to check how much memory is available to MacTerminal. If there isn't enough memory 
available, you can increase the partition size allocated for the MacTerminal application 
(use the Get Info command in the File menu). 
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The Digital Equipment Corporation VTIO2™ terminal is a video terminal used as an input 

and output device for remote computers. The VTI02 Terminal Emulation Tool allows you 

to set general, screen, keyboard, and character set attributes for your Apple® Macintosh® 

computer so that it can perform like a VTI02 terminal. The VTI02 Tool follows the Digital 

VTI02 model very closely, with the following exceptions: 

• The default screen on the Macintosh is dark text on a light background. (On the 

VTI02, the default screen is light text on a dark background.) 

• With the VTI02 Tool, there is no relationship between the Cursor Key mode and the 

Keypad mode. (On the VTI02, the Cursor Key mode can be set only if the Keypad 

mode is set to Application.) 

• The VTI02 Tool ignores printing sequences that would control a locally attached 

printer. 

• The VTI02 Tool ignores hardware testing sequences specific to the VTI02. 

• The VTI02 Tool allows you to swap the functions of the Backspace and Delete keys. 

• The VTI02 Tool does not reset the DTR (Data Terminal Ready) signal during a break. 

• Installation note In addition to installing the VTI02 Tool (see the Installation part 

of the Network Services User's Guide for instructions), you should also install the VTI02 

Font into your System file. You need this font for performing background printing to a 

LaserWriter® printer, printing to an ImageWriter® printer, or copying portions of your 

MacTerminal® session document to another application. Use the Font/DA Mover to 

install the VTI02 Font included on the PATHWORKS™ V1.0 volume Cifyou need help 

using the Font/DA Mover, refer to the manuals that accompanied your Macintosh). + 

VTI02 Terminal Emulation Tool / 5 



VTI02 terminal settings 

You choose the Terminal command from the Settings menu (shown here) to access a 
dialog box that lets you set the terminal emulation attributes for your Macintosh 
computer. 

File Transfer. .. 

Folder for Receiued Files ... 
Saued lines ... 
Paste Options ... 
Connect on Open 

To set the attributes for VTI02 emulation, you choose VTI02 Tool from the Emulation 
pop-up menu in the Terminal Settings dialog box. A list of setup icons and a group of 
setup options appear. The setup options displayed within the dialog box vary depending 
on which of the four setup icons (General, Screen, Keyboard, or Character Set) is 
selected. When you first select VTI02 Tool from the pop-up menu, the General icon 
becomes selected and the options that fall into the General category are displayed, as 
shown below. 

Terminal Settings 

Emulation: I un 02 TOOII 

n OK II 
( Cancel) 

II ;Q:; Termin .. l Mode: "-1 -AN-S-'-IIV-T-lo--'21 Text Cursor 

8' mi ..... ,' ..... ,~ ..... ,I:i ..... ,!, ... ,':!: ... , I '::::':':':':':':':':::! I 

{) 

o Block 

- @ Underline [2]-ii 
G§---1 

o On Line 

o Loc .. l Echo 

o Show Shtus B .. r 

o Show T .. b Ruler 

Answerb .. ck Mess .. ge 
Keybo .. rd 
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For each option, the most commonly used setting is preset as the default. You may 
need to change the setting for some options depending on the type of connection being 
used, the type of information being transmitted, or the communication requirements of 
the remote computer. In these cases, you should refer to the documentation for the 
remote computer or contact your system administrator for information on how the 
various options should be set for the communications session you are establishing. 

• Note During a communications session, you may notice that some settings change 
based on communication from the host. This happens because the VTI02 responds to 
special character sequences the remote computer sends. If for some reason the host 
leaves your terminal in an undesired state, you can restore the last saved settings by 
choosing Reset Terminal from the Session menu. + 

The following sections describe the setup options available with each of the four 
VTI02 setup icons (General, Screen, Keyboard, and Character Set). Within each of these 
four sections, the individual options are described in the order they appear in the dialog 
box (reading from top to bottom and from left to right). 

General setup options 

When you select the General icon in the VTI02 Settings dialog box, the setup options 
shown below are displayed. 

Terminal Settings 

Emulation: I un 02 TOOn 

t OK J 
( Cancel) 

ANSI/VT1021 Text Cursor 

Answerback Message 
Keyboard 

[S] On Line 

D Local Echo 

""" """ 0 Block 

" "":" @ Underline 

D Show Status Bar 

D Show Tab Ruler 
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Terminal Mode 

You use this pop-up menu to specify which VTI02 mode your Macintosh should be in. 
The default setting for the terminal mode option is ANSI!VTI02. 

ANS I!VT 1 021 This is the typical mode for VTI02 emulation. 

VT52 This is the mode used to emulate a DigiUal VT52TM terminal. When this 
mode is chosen, the Character Set Settings dialog box is disabled 
because VT52 terminals do not support character set options. 

On Line 

The settings for this option determine whether your Macintosh is on line or off line. The 
default setting for the On Line option is checked. 
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When this option is checked, your Macintosh is on 
line, meaning it is able to communicate with another 
computer. In this case, as long as you have an 
established connection to another computer, the 
characters you type are sent to the remote computer, 
and incoming data from the remote computer is 
displayed on your Macintosh screen. 

When your Macintosh is on line, you may need 
to select the Local Echo option to cause characters to 
be sent to your Macintosh screen as they are sent to 
the remote computer. The Local Echo option is 
available only when the On Line option is checked. 



0_ 00 
I;a liD D On Line 

L r::::':':::'1 

Local Echo 

When this option is unchecked, your Macintosh 
stops sending data to the remote computer and 
ignores incoming data without terminating the 
connection (a condition called off line). 

Click the On Line option to resume 
communication with the remote computer. 

When you are working off line, the characters 
you type are automatically displayed on the 
Macintosh screen. Therefore, the Local Echo option 
is dimmed and unavailable when the On Line option 
is unchecked. 

This option is available only when the On Line option is checked. The settings for the 
Local Echo option determine whether characters you type on the keyboard or numeric 
keypad (or select from the Keys menu) are sent to your Macintosh screen (as well as to 
the remote computer with which your Macintosh is communicating). Since most host 
systems echo keystrokes, the default setting for Local Echo is unchecked. 

~( Ii 
1::::":":'::::1-1' 

~( Ii 
L~-1' 
~ 

D Local Echo 
When this option is unchecked, as you press keys, 
characters are sent only to the remote computer, not 
to your Macintosh screen. The characters that appear 
on your screen are sent by the remote computer. 

When this option is checked, as you press keys, 
[2J Loca 1 Echo h . c aracters are sent to your Macmtosh screen as well 

as to the remote computer. Select this option when 
your Macintosh is communicating with a host that 
does not echo keystrokes. 
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Show Status Bar 

The settings for this option determine whether a status bar (similar to the status lights on 
a VTI02 terminal) appears at the top of the VTI02 terminal emulation screen (above any 
tab ruler)' An example of the status bar is shown below. The default setting for Show 
Status Bar is unchecked; no status bar appears. 

Shows whether 
On Line and Local Echo 
are off or on 

Shows whether the 
keyboard is locked 

The remote computer's 
application controls the 
meaning of these 
indicators 

When the light next to a label is on, the option is selected. Clicking these labels does 
not change their state. You can change the settings of the On Line and Local Echo 
options in the Terminal Settings dialog box. The remote computer turns on Kbd Locked 
(keyboard is locked) when it can't accept input, usually because it already has as much 
data as it can handle. The remote computer will turn Kbd Locked off when it is able to 
accept more input. 

D Sho ....... Status Bar 

When this option is unchecked, no status bar is displayed. 

I~ il:;:;:;:J il::;: [2J Sho ....... Status Bar 

When this option is checked, the status bar is displayed. 
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Show Tab Ruler 

The settings for this option determine whether a tab ruler appears at the top of the VTI02 
terminal screen, below the status bar (if the status bar is also being displayed). An 
example of the tab ruler is shown below. The default setting for Show Tab Ruler is 
unchecked; no tab ruler appears. 

Set new tabs 

§[J Host Connection 

D Show Tab Ruler 

When this option is unchecked, the tab ruler is not displayed. 

r·"""'''''''''·' ". t * [S] Show Tab Ruler 

When this option is checked, the tab ruler is displayed. 

You can set or clear tabs using the Tab Ruler. By default, tabs are set every 8 spaces. You 
can set new tabs by dragging the tab markers from the new-tabs icon on the left side of 
the ruler. To move existing tabs, click the tab to select it, and then drag it where you want 
it to go. The buttons on the right side of the ruler clear all set tabs and reset the default 
tabs to every 8 spaces. You can also clear a tab by selecting it and then dragging it below 
the ruler. 
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Answerback Message 

This option lets you enter the character string that is returned to the remote computer 
when an enquire character is detected in the incoming data stream. The answerback 
string provides an identification response to the remote computer. You do not need to 
provide an answerback string unless the remote computer specifies it. Most public 
information services don't require an answerback string. However, you may need to send 
an answerback message when you're communicating with certain types of private 
computer systems. The system administrator for the remote system can tell you if an 
answerback string is required. 

The answerback string can contain 1-20 characters. Some answerback messages 
require that you type a control character to generate the appropriate answerback 
message; for example, typing Control-M to generate the carriage return character~) in 
the answerback message area. 

When communicating with another computer system, the VT102 Tool sends the 
answerback string you've specified when the other computer requests it. Or, you can 
manually control transmission of the answerback string using the following methods: 

• Control-Enter sends the answerback string. Hold down the Control key on an ADB 
(Apple Desktop Bus™) keyboard, or the 3€ (Command) key on a Macintosh Plus 
keyboard, and press Enter. The VT102 Tool sends the answerback string, which is 
equivalent to pressing the Control-Break on a VT102 terminal. 

• Control-E asks for the answerback string. Hold down the Control key, or the 3€ key 
on a Macintosh Plus keyboard, and press E. The computer at the other end 
automatically sends its answerback message if it is configured to do so. 

Text Cursor 

The settings for this option determine whether the cursor is a solid block or an underline, 
depending on the button chosen. The Underline is the default setting for the Text Cursor 
option. 
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........ 0 Block 

@ Underline 

.. ::. ::.. @ Block 
o Underline 

Screen setup options 

D Unti 

The cursor looks like th is: 

D Unti 

The cursor looks like th is: I 

When you select the Screen icon in the VTI02 Settings dialog box, the setup options 
shown below are displayed. 

Terminal Settings 

Emulation: I un 02 Tooll 

([ OK II 
( Cancel) 

rn 
~ 

Width: I 80 Columns 

Siz:E' : I 9 point I 
SCl'"oll TE'xt 

@ Jump 0 Smooth 

~::::C~'"'''' Ch,,,,',,, ... 'Th ;;i; a sa~Pi~Ofu:'°H-' . 
! :Th i sis a samp I e of VT! OptiOn preview area D Auto Wl'"ap to NE'xt LmE' i :Th i sis a samp I e of VT; 

.~ ... I.~~.~~.~ .. ~~.~~.ac.~e~~ .............. ! ... ~~:~.:i::~::: .. I.~ .. ::~: :~:~.~:~.:I::~ .. ::o:~ .:~~:'. 
D Ol'"igin at Scrolling Mal'"gin D Invel'"sE' Video 

Option preview area 

The option preview area provides you with information about the settings you choose. 
When you change the settings in the Width, Size, Show Control Characters, Auto Wrap to 
Next Line, Scroll Text, or Inverse Video options, you'll notice corresponding changes in 
the option preview area. Refer to the explanation of the individual options for 
information on how the area changes when you change the settings for specific options. 
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Width 

This pop-up menu lets you set the number of display columns for VT102 emulation. Two 
widths are supported: 80 columns per line and 132 columns per line. When you change 
the setting for the Width option, the scale in the option preview area of the dialog box 
changes accordingly. The default width is 80 columns per line. 

80 Columns I 80 , 

1 32 Columns I 132 , 

6 Important When the Width option is changed, the terminal region in your session 
document is cleared and the cursor is returned to the top left of the screen. To save the 
data in the terminal region, before changing the width, be sure that the Save Screen 
Before Clearing option is selected in the dialog box for the Saved Lines command in the 
Settings menu and that the Save Lines Off Top command in the Session menu is 
checked. 6 

Size 

This pop-up menu lets you set the font size of the characters displayed on the screen 
during VT102 emulation. Two sizes are supported: 9 point and 12 point. When you 
change the setting for the Size option, the sample in the option preview area of the dialog 
box changes accordingly. The default setting is 9 point. 

9 point 

12 point I 
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Characters 

The options in this group let you specify certain attributes of how characters are handled 
while your Macintosh is emulating a VTI02 terminal. 

Show Control Characters The settings for this option determine whether control 
characters are displayed as readable characters. The default setting for this option is 
unchecked. The chances are that you will never change this option. Sometimes 
mainframe application programmers use it to help them debug code. 

D ri'h"i"~""'i"~''''~''''~'~'~'p''I'~''''~'f''''0'i'~ 
l102 text. l 
~Th i sis a samp leo f IJT ~ 
l102 text. l 
l .................................................................. ~ 

[2] [i'h' 'i"~""'i"~''''~' ···~·~·~·p··I·~····~·f'· "0'i'~ 
~ 102 tex t . ~~ 1 

~Th i sis a samp leo f IJT l 
~ 102 tex t . ~~ l 
~ ..................... , ............................................ ~ 

When this option is unchecked, control characters 
have their normal effect. For example, when a line 
feed is encountered, the cursor moves to the 
following line. 

When this option is checked, control characters are 
displayed on the screen as they are encountered in 
the incoming data stream (and, when the Local Echo 
option is also checked, as they are entered from the 
keyboard). In addition, the control characters have 
their normal effect. For example, when a carriage 
return character is encountered, the ~ symbol 
appears on the screen and the cursor moves to the 
beginning of the line. 

Selecting this option also causes characters that 
otherwise would have extended beyond the right 
margin to wrap to a new line. Therefore, when you 
select this option, the Auto Wrap to Next Line option 
becomes dimmed. 
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Auto Wrap to Next Line The settings for this option determine whether characters that 
extend beyond the right margin wrap to the beginning of the next line. When you change 
the settings for this option, the sample in the option preview area of the dialog box 
changes accordingly. 

The default setting for this option is unchecked. This option becomes dimmed when 
the Show Control Characters option is selected. 

D ~Th'i'~""i'~"'~"'~~~pT~"'~'f"'VT1 When this option is unchecked, the cursor stops 
~Th i sis a samp leo f IJT ~ when it reaches the last column of a row. Incoming 
~Th i sis a samp leo f IJT ~ 
~!.~.~.: .... ~.: ... ~ ... :~~P..~.: ... ?.~ .. Y!.J characters write over the last character on the line 

until a carriage return character occurs in the 
incoming data stream. 

[2J fT'h"i"~""'i"~""~""~'~'~'p"I"~""~'f""0'T'~ When the option is checked, the cursor moves to the 
~ 102 tex t . ~ first column of the next line when it reaches the last 
~Th i sis a samp leo f IJT ~ 

t.~.~.~ .... ~.~.~.~ ........................................... .l column of a row. 

Insert Characters The settings for this option determine whether characters are 
inserted between existing text or write over existing text. The default setting for this 
option is unchecked (under most circumstances, you should not change this setting). 

D When this option is unchecked, characters are inserted at the cursor 
location, writing over any existing text. The cursor moves to the right 
as new characters are inserted. 
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When this option is checked, characters are inserted at the cursor 
location, pushing any existing text to the right. The cursor moves to the 
right as new character are inserted. Characters moving past the right 
margin are lost. 



Origin at Scrolling Margin 

The settings for this option determine whether the cursor can move outside the scrolling 
region (the area between the top and bottom margins). In addition, this option 
determines whether screen addressing is in absolute or relative coordinates. Usually, the 
remote computer determines the appropriate setting for this option. The chances are that 
you will never change this option. Sometimes mainframe application programmers use 
this option to help them debug code. The default setting for this option is unchecked. 

D When this option is unchecked, the cursor can be positioned beyond 
the boundaries of the scrolling region. In this case, screen addressing is 
based on absolute coordinates, where line 1, column 1, is in the top­
left corner of the screen, rather than within the scrolling region. 

Scroll Text 

When this option is checked, the cursor cannot be positioned beyond 
the boundaries of the scrolling region. In this case, screen addressing is 
based on relative coordinates, where line 1, column 1, is in the top-left 
corner of the scrolling region. 

When the remote computer is sending data into the terminal region, but the region is 
already filled with text, the VT102 Tool automatically scrolls the data in the terminal 
region. The Scroll Text option lets you specify how the data scrolls. Smooth scrolling 
usually slows the rate at which the incoming data is displayed, but makes it easier to read 
rapidly scrolling lines. When you change these settings, the sample text in the option 
preview area scrolls accordingly to demonstrate the effects of the change you are making. 
The default setting for Scroll Text is Jump. 
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@ ,Jump 

@ Smooth 

Inverse Video 

Scrolling is said to jump because data is displayed one line at a time. 
When you select this option, the text in the option preview area 
demonstrates how incoming text is displayed. 

Scrolling takes place smoothly because data is displayed one pixel at a 
time. When you select this option, the text in the option preview area 
scrolls smoothly out of the area, demonstrating how incoming text is 
displayed. When you select the smooth scroll option, you should 
probably also select the XON/XOFF handshaking option (or another 
handshaking option) with your connection tool in order to control the 
flow of data to your Macintosh. 

The settings for this option determine whether the Macintosh displays white text on a 
black background or black text on a white background. Normally, the Macintosh displays 
black text on a white background. When you activate Inverse Video, white text appears 
on a black background. When you change the setting for this option, the background and 
text in the option preview area of the dialog box change accordingly. The default setting 
for this option is unchecked. 

D ~Th'i'~""i'~"'~'''~~~p'i'~'''~'f'''UT1 
~Th i sis a samp leo f lJT ~ 
~Th i sis a samp leo f lJT 1 
~Th i sis a samp leo f lJT ~ 
: .................................................................. ; 

o [::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1 

18 / VTI02 Terminal Emulation Tool 



Keyboard setup options 

When you select the Keyboard icon in the VTI02 Settings dialog box, the setup options 
shown below are displayed, 

Terminal Settings 

Emulation: I UTl 02 Tooll 

fFi1 
~ 

General 

~ 
Screen 

Numeric Keypad Generates 

@ Numeric Sequences 

o Application Sequences 

o Swap 'Backspace' and 'Delete' 

Numeric Keypad Generates 

n OK )) 

( Cancel) 

Ho lding Down Key s 'vIill 

[S] Auto Repeat Key s 

o Repeat Control Keys 

o Key click Sound 

o New Line on a Return 

The settings for this option determine whether the keys on the keypad generate numeric 
characters or escape sequences, depending on the button selected, The default setting for 
this option is Numeric Sequences, 

a a a a , II q . 
14 S; b - @ Numeric Sequeonces 
.!..l~ 
0 .. , 

The keys on the keypad generate characters that match the typical numeric, comma, 
period, and minus sign keys on the VTI02-type keyboard (in accordance with ANSI 
specifications) , 

a a a a 

a a a a 

a a a a @ App lic:.ation Sequences 
!.!.~ 
a a a 

The keys on the keypad generate special escape sequences (specified by Digital), 
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Cursor Keys Generate 

The settings for this option determine the characters transmitted when the Cursor (arrow) 
keys are pressed. The default setting for this option is ANSI Cursor Sequences, which you 
will not need to change under most circumstances. Usually, the remote computer sets the 
option appropriately. 

~ @ ANS I Cu .... so .... S€'qu€'nc€'s 
[illL] 
When Cursor keys are pressed, ANSI cursor-control sequences are transmitted to the 
remote computer. 

~ @ Application Sequenoe. 

When Cursor keys are pressed, cursor-control functions (specified by Digital) are 
transmitted to the remote computer. 

If pressing Cursor keys or choosing them from the Keys menu generates unexpected 
characters in your terminal emulation window but does not move the cursor, the 
application on the remote computer may not accept input from Cursor keys. (This can 
also happen if the Cursor key setting does not match what the remote application 
expects.) 
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Swap Backspace and Delete 

The settings for this option determine which character is sent when the Backspace key 
(on Macintosh Plus keyboards) or the Delete key (on ADB keyboards) is pressed. The 
default setting for this option is unchecked. 

D On ADB keyboards: 

• Pressing the Delete key sends a backspace character (ASCII 08). 

• Pressing the Delete key while holding down the Option key sends 
a delete character (ASCII 127). 

On Macintosh Plus keyboards: 

• Pressing the Backspace key sends a backspace character 
(ASCII 08). 

• Pressing the Backspace key while holding down the Option key 
sends a delete character (ASCII 127). 

On ADB keyboards: 

• Pressing the Delete key sends a delete character (ASCII 127). 

• Pressing the Delete key while holding down the Option key sends 
a backspace character (ASCII 08). 

On Macintosh Plus keyboards: 

• Pressing the Backspace key sends a delete character (ASCII 127). 

• Pressing the Backspace key while holding down the Option key 
sends a backspace character (ASCII 08). 
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Holding Down Keys Will 

The options under this heading control key repetition. 

Auto Repeat Keys The settings for this option determine whether Tab, Return, 
Backspace, Enter, Escape, and noncontrol keys repeat when held down. The default 
setting for Auto Repeat Keys is checked. 

[2J When this option is checked, a key repeats when you hold it down. 

D When this option is unchecked, a key doesn't repeat when you hold it 
down. 

You can use the keyboard control panel device (which is accessed through the 
Macintosh Control Panel item on the Apple menu) to specify the key repeat rate and the 
delay time before a key begins to repeat. 

• Note To cause characters generated with Control key combinations (for example, the 
bell character and the line-feed character) to repeat, the Repeat Control Keys option must 
be selected. + 

Repeat Control Keys The settings for this option determine whether keys used to 
generate control characters repeat when held down. Control characters are generated by 
simultaneously pressing both the Control key and another key on an ADB keyboard. On 
a Macintosh Plus keyboard, you can generate control characters by pressing both the 00 
key and another key. The default setting for Repeat Control Keys is unchecked. 

D When this option is unchecked, the keys used to generate control 
characters don't repeat when you hold them down. 
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When this option is checked, keys used to generate control characters 
repeat when you hold them down. 



You can use the keyboard control panel device (which is accessed through the 
Macintosh Control Panel item on the Apple menu) to specify the key repeat rate and the 
delay time before a key begins to repeat. 

• Note To cause Tab, Backspace, Enter, Escape, Return, and noncontrol keys to 
repeat, the Auto Repeat Keys option must be selected. + 

Keyclick Sound 

The settings for this option determine whether an audible clicking sound is made when a 
key is pressed. You can change the volume level from the General or Sound Control 
Panel device available from the Macintosh Control Panel item in the Apple menu. The 
default setting for Keyclick is unchecked. 

D Key click Sound 

[Z] Key c lick Sound 

New Line on a Return 

When this option is unchecked, clicks are not 
sounded when keys are pressed. 

When this option is checked, a click is sounded each 
time you press a key. (If the keyboard is locked, you 
will hear a beep instead of a keyclick.) 

The settings for this option determine whether line-feed characters in incoming data are 
interpreted as carriage return/line-feed pairs or as line feeds. In addition, this option 
determines what characters are sent when you press the Return key. The default setting 
for this option is unchecked. 

D When this option is unchecked, a line feed is interpreted as only a line 
feed (not as a carriage return/line-feed pair). When a line-feed 
character is received from the remote computer, the cursor moves 
down one line, but stays in the same column, rather than moving to 
the beginning of the next line. 

Pressing the Return key sends a carriage return character. 
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When this option is checked, a line feed is interpreted as a carriage 
return/line-feed pair. When a line-feed character is received from the 
remote computer, the cursor moves to the first position on the next 
line. Use this option when incoming data does not move down to the 
beginning of the next line. 

Pressing the Return key sends both a carriage return character and 
a line-feed character. 

Character Set setup options 

When you select the Character Set icon in the VTI02 Settings dialog box, you have access 
to pop-up menus that allow you to specify the character sets for display on your 
Macintosh screen. A character set is equivalent to a Macintosh font; it is a collection of 
characters that can be shown on a screen or used to code computer instructions. US 
ASCII and French are examples of character sets. 

• Note If you selected VT52 mode in the General Settings dialog box, the options in 
this dialog box are dimmed because they do not apply to the VT52 terminal type. + 

Terminal Settings 

Emulation: I UT1 02 Tool I 
n OK l 
( Cancel) 

~ National Replacement Set: I US ASCII 

Screen 

Keyboard 
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Active Character Sets 

@ GO: I US ASCII 

o G 1 : I US ASC II 

Temporary Character Sets 

G2: I US ASCII 

G3: I US ASCII 



The VT102 Tool supports 13 different international character sets and a graphics 
character set (each of which contains 128 characters). The VT102 Tool is preset to use 
only the US ASCII character set (as you can see from the example on the previous page). 
In almost every circumstance, you won't need to change anything in this dialog box 
because host applications take care of setting these options. Usually, the host resets the 
options to your original settings. However, in the rare case that a host application 
changes a character set setting but doesn't change it back, you will need to reset the 
setting yourself. In addition, you may want to change the character set options, if, for 
example, you need a Graphics character set to generate on-screen graphics or a foreign 
character set to communicate with a multilingual host computer. 

You use the National Replacement Set menu to select a different international 
character set. The GO-G3 menus contain identical lists, which allow you to choose either 
the US ASCII character set, a Graphics character set, or, if one is specified, the 
international character set. You use the GO and G 1 menus to specify the choices for the 
active character set, the one currently used to display characters on the screen. At any 
given time, only one character set may be active. The G2 and G3 menus let you specify 
temporary character sets-the host can switch to a temporary character set to generate 
one character, and then the VT102 Tool switches back to the last active character set 
(either GO or G 1) . 

• Note VT102 terminals using the US ASCII character set cannot generate some of the 
characters available on the Macintosh. More specifically, the VT102 Tool only 
understands 7 -bit characters, while the Macintosh can generate 8-bit characters (you do 
this by using the Option key in conjunction with other keys). If you try to enter an 8-bit 
character, your Macintosh beeps to let you know you can't enter the character. When you 
paste an 8-bit character into a VT102 terminal window, the VT102 Tool substitutes one or 
more 7-bit characters, which appear similar to the 8-bit character. For example, you 
generate the pi symbol (n) by pressing Option-p on your Macintosh keyboard. If you try 
this, your Macintosh will beep. However, if you paste the pi symbol into your session 
document from the clipboard, the VT102 Tool sends the word pi instead of the pi 
symbol. + 
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National Replacement Set 

Click the National Replacement set pop-up menu to select a national replacement set. 

~ mm!1!III1D!lI"_~Dulltch __ ~ 
Finnish 
French 
French Canadian 
German 
Italian 
Norwegian IDanish 
Portuguese 
Spanish 
Swedish 
Swiss 
UK ASCII 

US ASCII is the standard set of letters, numbers, and symbols used in North American 
English computers. This is the default character set on this menu. 

UK ASCII is the same as US ASCII but with the pound sterling symbol (£) instead of 
the number sign (#). Dutch, Finnish, French, French Canadian, German, Italian, 
Norwegian/Danish, Portuguese, Spanish, Swedish, and Swiss are various character sets 
with accented characters. See the VT320 Programmer Reference Manual for additional 
details on these character sets. You can obtain this guide directly from Digital by dialing 
800-344-4825. 

When you specify anything other than US ASCII, the International option becomes 
available when you pop up any of the GO-G3 menus, as shown in the menu below. For 
instance, when you select French as the National Replacement set, French also appears 
when you pop up any of the GO-G3 menus. 

National Replacement Set: Ia.......;..;.Fr...;.;.en;.;;.;.ch~_ ....... 

ActivE' Character Sets Temporary Character Sets 

@ GO: I US ASCII 

o 
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Active Character Sets 

You use these pop-up menus (GO and G 1) to specify the active character set and an 
alternate. Both menus contain the same list of character sets, and US ASCII is the default 
for both menus. The GO menu is the default for the active character set. 

You can change the selection on either of these menus by pulling down the menu 
and clicking a different character set; you can change the active character set by clicking 
the other button. 

Temporary Character Sets 

These menus (G2 and G3) specify the two temporary character sets. Both menus contain 
the same list of character sets, and US ASCII is the default for both menus. You can 
change the selection on either of these menus by pulling down the menu and clicking a 
different character set. 

The character sets specified in the G2 or G3 menus can be swapped for only one 
character at a time (that is, either G2 or G3 temporarily becomes the active character set, 
one character is generated, and then the VT102 Tool switches back to either GO or G 1, 
whichever was the last active character set). 

Resetting the VTI02 Tool 

The VT102 Tool can be reset in two ways. Occasionally, the remote computer you are 
connected to will reset one or more settings. The other way is by choosing the Reset 
Terminal command from the Session menu. 

Choosing this command resets all the setup options for the VT102 Tool (that is, all the 
options you can set in the Terminal Settings dialog box) to the last saved settings. In 
addition, when you reset the VT102 Tool, all the data in the terminal region of your 
session document window is cleared (if the Save Lines Off Top command is checked, the 
cleared data will be saved in the scrollback cache). 
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VTI02 keys emulation 
Some keys on VTI02 keyboards do not exist on the Macintosh keyboards; the VTI02 
Tool enables the Macintosh to emulate these keys. 

In some cases, the VTI02 Tool maps the VTI02 keys to certain key combinations on 
Macintosh keyboards. In other cases, you can choose from a Keys menu. Frequently, you 
can emulate the VTI02 keys either by using the Keys menu or with key combinations. 

The Keys menu 

" File Edit Settings Session Windows 
Keypad 
Cursor 

No Scroll 

There are two submenus on the VTI02 Tool Keys menu: 

The numeric keypad 

The Cursor keys 
(arrows) 
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When you select a key cell from the Keypad or Cursor menu, it produces the same 
result as if you had pressed the key on a VTI02 keyboard. 

The third item on the Keys menu, No Scroll, is available only when the connection 
tool being used for the session is set up to use XON/XOFF handshaking; otherwise, this 
item is dimmed and unavailable. The No Scroll item lets you freeze the screen while data 
is coming in, so you can read the current contents of the screen before it scrolls off. 
Choose No Scroll again to release the screen and continue displaying incoming data. 
(Equivalent control keys are Control-S for stop scrolling and Control-Q for continue 
scrolling.) When the screen is frozen (that is, when the screen does not scroll), a check 
mark appears next to the No Scroll item on the menu. 

Keyboard mapping 

The keys highlighted on the sample VTI02 keyboard below do not have equivalent keys 
on all Macintosh keyboards and so have been mapped to the Keys menu, to keyboard 
combinations on the Macintosh keyboards, or to both. In some cases, keyboard 
equivalents are supplied by the MacTerminal Settings or Session menus. 

The following table shows you how to generate the missing VTI02 keys. There is a 
Quick Reference Card for these key mappings at the back of this binder. 
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To emulate these 
VTI02 keys On Macintosh Plus keyboards use On Apple ADB keyboards* use 

Cursor (arrow) keys Cursor (arrow) keys or Keys menu Cursor (arrow) keys or Keys menu 

Backspace Backspace Delete 

Delete Option-Backspace Option-Delete 

Short break (Break) Option-Enter Option-Enter 

Long break (Shift-Break) Shift-Enter or Session menu Shift-Enter or Session menu 

Answerback 
(Control-Break) OO-Enter Control-Enter 

Control 00 Control 

Escape Tilde/quotation mark (-/') Escape 

Left single quotation 
mark, grave accent (') 00-Tilde/quotation mark ( - /') Tilde/quotation mark (-/') 

Tilde (-) OO-Shift-tilde/quotation mark (-/') Shift-tilde/quotation mark (-/') 

Keypad Keypad or Keys menu Keypad or Keys menu 

Line Feed OO-J Control-J 

No Scroll OO-Q/OO-S or Keys menu Control-Q/Control-S or Keys menu 

PFl;PF2;PF3;PF4 Keypad or Keys menu Keypad or Keys menu 

Set Up Settings menu Settings menu 

*The key combinations apply to all ADB keyboards: Apple, Apple Extended, Apple Extended II, 
and Macintosh Portable (with a keypad) . 

• Note VTI02 terminals using the US ASCII character set cannot generate some of the 
characters available on the Macintosh. More specifically, the VTI02 Tool only 
understands 7 -bit characters, while the Macintosh can generate 8-bit characters (you do 
this by using the Option key in conjunction with other keys). If you try to enter an 8-bit 
character, your Macintosh beeps to let you know you can't enter the character. When you 
paste an 8-bit character into a VTI02 terminal window, the VTI02 Tool substitutes one or 
more 7-bit characters, which appear similar to the 8-bit character. For example, you 
generate the pi symbol (n) by pressing Option-p on your Macintosh keyboard. If you try 
this, your Macintosh will beep. However, if you paste the pi symbol into your session 
document from the clipboard, the VTI02 Tool sends the word pi instead of the pi 
symbol. + 
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The following subsections provide additional details about how the VTI02 Tool 
handles keyboard mapping. 

Backspace/Delete keys 

For information on how the VTI02 Tool handles the Backspace and Delete keys, see 
"Keyboard Setup Options" earlier in this module. 

Break key 

On the VTI02 keyboard, the Break key, alone and in combination with other keys, 
performs three different functions: 

• Pressing the Break key alone generates a short break (.233 second), which interrupts 
the flow of data. 

• Shift-Break generates a long break (3.5 seconds). With the VTI02 Tool, a long break 
may also drop the connection to the host, depending on the connection tool you are 
using. For example, if you are using the Serial Connection Tool or Apple Modem 
Connection Tool, the communications equipment (such as a PBX) between you and 
the host may drop the connection in response to a long break. 

• Control-Break generates the answerback message. 

Refer to the preceding table to determine which menu to use or keys to press on your 
Macintosh keyboard in order to emulate these VTI02 keys. 

Control key 

On ADB keyboards, there is a Control key. On Macintosh Plus keyboards, the :3€ key 
serves as the Control key (this means you can't use the:3€ key on Macintosh Plus 
keyboards for keyboard shortcuts). 

Cursor keys 

Cursor keys (arrows) exist on both Macintosh Plus keyboards and ADB keyboards. In 
addition, they are also emulated in the Keys menu. 
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Escape key 

On ADB keyboards, there is an Escape key. On Macintosh Plus keyboards, the top-left 
key, the tilde/quotation mark (~j') key, is used for the Escape key. To generate a tilde (~) 
on the Macintosh Plus keyboard, use 3€ -Shift-tilde/quotation mark; to generate a left 
single quotation mark, grave accent C), use 3€-tilde/quotation mark. 

Keypad keys 

The VTI02 keypad physically maps one-to-one to the keypad on Macintosh Plus 
keyboards and ADB keyboards. In addition, the VTI02 keypad keys are emulated in the 
Keys menu. 

Setup key 

Instead of providing a keyboard equivalent to the VTI02 Setup key, the VTI02 Tool lets 
you use the Settings dialog boxes for setup operations. 

Troubleshooting hints 
Most problems you encounter while using the VTI02 Tool are caused by mismatched 
communications parameters; the settings you chose for the tool are incompatible with the 
settings for the computer with which you are communicating. If data is not being sent 
and received correctly, compare the settings for the communications parameters; keep in 
mind that the problems could also be caused by mismatched settings for the connection 
tool being used for the session. Check with your system administrator to determine if 
your settings are correct. 

Make sure the settings for the VTI02 Tool setup options match the requirements of 
the remote computer. Here are some suggestions for how to correct some of the 
problems you could encounter when the setup options are not set correctly: 
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Nothing is sent or received. 

Check that your connection is open by pulling down the Session menu. If your 
connection is open, the Open Connection menu item will be dimmed. 

Also, make sure that the On Line option is checked. 
If you are unable to send or receive data, you may also need to check the physical 

connections and/or the setup options for the connection tool being used for the session. 

Nothing appears on the screen when you send data. 

Select the Local Echo option. The remote computer may not be echoing the keys you are 
pressing. 

The data you send appears as double characters. 

Deselect the Local Echo option. The remote computer may echo the keys you press; 
therefore, selecting Local Echo generates double characters. Most host computers echo 
keystrokes. 

Incoming data writes over the last character on the ftrst line. 

Select the Auto Wrap to Next Line option. 

Lines of incoming data are double-spaced. 

Deselect the New Line on a Return option. 

The cursor is not visible on the screen. 

The cursor may have been scrolled out of the visible screen. Click the active scroll bar, or 
resize the window, to scroll the cursor back into the visible screen. You can also type a 
character to bring the cursor into view. 
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The terminal is displaying unexpected characters (for example, graphics 
characters or accented characters). 

Check the setting on the character set screen; make sure the active character set is GO and 
that US ASCII is designated as the GO character set. You may also see unexpected 
characters when you are communicating over a noisy phone line. 

Memory requirements 

The number of MacTerminal session documents you can have open at once depends on 
the amount of memory required by the communications tools used with the open session 
documents. If you are having trouble opening as many session documents as you want, it 
may be helpful to look at the amount of memory required for the tools you are using. The 
VTI02 Tool requires approximately 70K-95K (kilobytes) of space in memory (depending 
on the functions that the tool is performing and the number of open session documents 
that are using it). To check the memory requirements for the other tools you are using, 
turn to the "Troubleshooting Hints" sections in the modules for those tools. 

If you are using MultiFinder®, you can choose About the FinderTM from the File menu 
to check how much memory is available to MacTerminal. If there isn't enough memory 
available, you can increase the partition size allocated for the MacTerminal application 
(use the Get Info command in the File menu). 
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The VT320™ terminal is an enhanced Digital Equipment Corporation text-only terminal 

that accommodates international environments through support of 8-bit character sets. 

The VT320 Terminal Emulation Tool lets you set general, screen, keyboard, and character 

set attributes for your Apple® Macintosh® computer so that it can perform like a VT320 

terminal. The VT320 Tool follows the Digital VT320 model velY closely, with the 

following exceptions: 

• The default screen on the Macintosh is dark text on a light background. (On the 

VT320, the default screen is light text on a dark background.) 

• The VT320 Tool ignores printing sequences that would control a locally attached 

printer. 

• The VT320 Tool ignores escape sequences used by VT320 terminals for testing, 

controlling local printing, and controlling screen alignment. 

• The VT320 Tool displays downloadable fonts in 9 or 12 point size only. 

• Installation note It is recommended that, in addition to installing the VT320 Tool 

(see the Installation part of the Network Services User!s Guide for instructions), you also 

install the VT320 Font into your System file. You need this font for performing 

background printing to a LaserWriter® printer, printing to an ImageWriter® printer, or 

copying portions of your MacTerminal® session document to another application. Use 

the Font/DA Mover to install the VT320 Font included on the PATHWORKSTM V1.0 

volume (if you need help using the Font/DA Mover, refer to the manuals that 

accompanied your Macintosh). + 
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VT320 terminal settings 

You choose the Terminal command from the Settings menu (shown below) to access a 
dialog box that lets you set the terminal emulation attributes for your Macintosh. 

File Transfer ... 

Folder for Receiued Files ... 
Saued lines ... 
Paste Options ... 
Connect on Open 

To set the attributes for VT320 emulation, you choose VT320 Tool from the Emulation 
pop-up menu in the Terminal Settings dialog box. A list of setup icons and a group of 
setup options appear. The setup options that appear within the dialog box vary 
depending on which of the four setup icons (General, Screen, Keyboard, or Character 
Set) is selected. When you first select VT320 Tool from the pop-up menu, the General 
icon is selected and the options that fall into the General category are displayed, as 
shown below. 

Terminal Settings 

Emulation: I UT320 Tooll 

n OK D 
[ cancel) 

~ .. ~.~~.~.i~.~l .. ~~.~~ .. : ... '-I ... -VT-3-00--=C-7--bit-:-1) I .... LT~.~~~.~~.l .. ~~.: .. I ...... ~~~~~ .. ~~.! ..... [2]--_ 
~----1 
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[Z] On Line ! ... : :.:. 0 Block o Loca 1 Echo I ... ... @ Underline 

o Show Status Bar : Lock Changes to 

o Show Tab Ruler : 
........................................................ j 0 User Features 

L--___ ---II i 0 Defined Key s 



For each option, the most commonly used setting is preset as the default. You may 
need to change the settings for some options depending on the type of connection you're 
using, the type of information being transmitted, or the communication requirements of 
the remote computer. If so, you should refer to the documentation for the remote 
computer or contact your system administrator for information on how the various 
options should be set for the communications session you are establishing . 

• Note During a communications session, you may notice that some settings change 
based on communication from the host. This happens because the VT320 responds to 
special character sequences that the remote computer sends. If for some reason the host 
leaves your terminal in an undesired state, you can restore the last saved settings by 
choosing Reset Terminal from the Session menu. + 

The following sections describe the setup options available with each of the four 
VT320 setup icons (General, Screen, Keyboard, and Character Set). Within each of these 
four sections, the individual options are described in the order they appear in the dialog 
box (reading from top to bottom and from left to right). 

General setup options 

When you select the General icon in the VT320 Settings dialog box, the setup options 
shown below are displayed. 

Terminal Settings 

Emulation: I UT320 TOOII 

n OK l 
( Cancel) 

• :: .. ~.~~.~.i~.~l .. ~~.~~ .. : ... ~ ...... ~.~.~?? .. ~~~.~~.~?..! ........ ! ... ~~.~~~.~~.~ .. I~.: .. I ...... ~~~~~ .. ID I 

~jl ~II .......... :I.: ...... :: .......... :I ..... :I .. :.I .......... : ......... :II~~~ ~~l;~~~::,~:,:];x·,~~;::~::~.;:m ............................................................................................................ : D User Fe~tures 

~:::'::':::~d {7 Answerb~ck Mess~ge II D Defined Keys 
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Terminal Mode 

You use this pop-up menu to specify which VT320 mode your Macintosh should be in. 
The default setting for the terminal mode option is VT300™ (7-bit). 

VT300 (7-bit) I The terminal can use all VT320 features. It supports 8-bit graphic 
display characters and 7-bit control characters. Use this setting for all 
VT220™ applications. 

VT300 (8-bit) I The terminal uses all VT320 features available in an 8-bit environment 
with 8-bit control characters. Use this setting for VT320 applications 
that support 8-bit control characters. Although this mode offers the 
most efficiency, it is not supported by some applications. 

ANSl/vT100 I The terminal can run applications that require VT100™ or VT102™ 
compatibility . 

VT52 The terminal can run applications designed for VT52TM terminals. 

TerminalID 

When this mode is chosen, the Character Set Settings dialog box is 
disabled because VT52 terminals do not support character set options. 

You use this pop-up menu to select the terminal ID. Some host applications require a 
terminal ID in order to identify specific attributes of the terminal. This menu lets you 
choose between the following terminal IDs: 

• VT320 

• VT100 

• VT101™ 

• VT102 

• VT220 

The default setting for the Terminal ID option is VT320 ID. Check with your system 
administrator if you're not sure which Terminal ID setting to use. 
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On Line 

The settings for this option determine whether your Macintosh is on line or off line. The 
default setting for the On Line option is checked. 

~( 100 8' Em [2J On Lin€' 

I:::~::-:I ---1 

1fJI_ 100 
8 Em DOnlin€' 

LI'::::::::" 

When this option is checked, your Macintosh is on 
line, meaning it is able to communicate with another 
computer. In this case, as long as you have an 
established connection to another computer, the 
characters you type are sent to the remote computer, 
and incoming data from the remote computer is 
displayed on your Macintosh screen. 

When your Macintosh is on line, you may need 
to select the Local Echo option to cause characters to 
be sent to your Macintosh screen as they are sent to 
the remote computer. The Local Echo option is 
available only when the On Line option is checked. 

When this option is unchecked, your Macintosh 
stops sending data to the remote computer and 
ignores incoming data without terminating the 
connection (a condition called off line). 

Click the On Line option to resume 
communication with the remote computer. 

When you are working off line, the characters 
you type are automatically displayed on the 
Macintosh screen. Therefore, the Local Echo option 
is dimmed and unavailable when the On Line option 
is unchecked. 
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Local Echo 

This option is available only when the On Line option is checked. The settings for the 
Local Echo option determine whether characters you type on the keyboard or numeric 
keypad (or select from the Keys menu) are sent to your Macintosh screen (as well as to 
the remote computer with which your Macintosh is communicating). Since most host 
systems echo keystrokes, the default setting for Local Echo is unchecked. 

[2]( II 
1=:::..:..:..:::-:1 ---.1 

[2]( II 
L~---.1 
~ 

Show Status Bar 

D Local Echo 
When this option is unchecked, as you press keys, 
characters are sent only to the remote computer, not 
to your Macintosh screen. The characters that appear 
on your screen are sent by the remote computer. 

When this option is checked, as you press keys, 
[3J Local Echo h . h 1 c aracters are sent to your Macmtos screen as we 1 

as to the remote computer. Select this option when 
your Macintosh is communicating with a host that 
does not echo keystrokes. 

The settings for this option determine whether a status bar (similar to the status lights on 
a VT320 terminal) appears at the top of the VT320 terminal emulation screen (above any 
tab ruler). An example of the status bar is shown below. The default setting for Show 
Status Bar is unchecked; no status bar appears. 

Shows whether Shows whether the 
On Line and Local Echo keyboard is locked 
are off or on 

When the light next to a label is on, the option is checked. Clicking these labels does 
not change their state. You can change the settings of the On Line and Local Echo 
options in the Terminal Settings dialog box. The remote computer turns on Kbd Locked 
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(keyboard is locked) when it can't accept input, usually because it already has as much 
data as it can handle. The remote computer will turn Kbd Locked off when it can accept 
more input. 

D Show Status: Bar 

When this option is unchecked, no status bar is displayed. 

I~ tl:;:;:;:j tn:;: [8] Show Status: Bar 

When this option is checked, the status bar is displayed. 

Show Tab Ruler 

The settings for this option determine whether a tab ruler appears at the top of the VT320 
terminal screen. The tab ruler appears below the status bar (if the status bar is also being 
displayed). An example of the tab ruler is shown below. The default setting for Show Tab 
Ruler is unchecked; no tab ruler appears. 

Set new tabs Clear all tabs 

I 

Reset default tabs 

Host Connection 1======0-
3~ 40 50 60~ 70~~ 

I 11111.1 I -1"'ti"'I-fJlJ....Ll 111111ti11U'IlJ 
...... ...... 

D Show Tab Ruler 

When this option is unchecked, the tab ruler is not displayed. 

r ...... ·'''·''·'''' ... t t [8] Show Tab Ruler 

When this option is checked, the tab ruler is displayed. 
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You can set or clear tabs using the Tab Ruler. By default, tabs are set every 8 spaces 
(for compatibility with typical VT320 terminal screens). You can set new tabs by dragging 
the tab markers from the new-tabs icon on the left side of the ruler. To move existing 
tabs, click the tab to select it, and then drag it where you want it to go. The buttons on 
the right side of the ruler clear all set tabs and reset the default tabs to every 8 spaces. 
You can also clear a tab by selecting it and then dragging it below the ruler. 

Answerback Message 

This option lets you enter the character string that is returned to the remote computer 
when an enquire character is detected in the incoming data stream. The answerback 
string provides an identification response to the remote computer. You do not need to 
provide an answerback string unless the remote computer specifies it. Most public 
information services don't require an answerback string. However, you may need to send 
an answerback message when you're communicating with certain types of private 
computer systems. The system administrator for the remote system can tell you if an 
answerback string is required. 

The answerback string can contain 1-30 characters. Some answerback messages 
require that you type a control character to generate the appropriate answerback 
message; for example, typing Control-M to generate the carriage return character (J;) in 
the answerback message area. 

When communicating with another computer system, the VT320 Tool sends the 
answerback string you've specified when the other computer requests it. Or, you can 
manually control transmission of the answerback string, using the following methods: 

• Control-Enter sends the answerback string. Hold down the Control key on an ADB 
keyboard or the :3€ (Command) key on a Macintosh Plus keyboard and press Enter. 
The VT320 Tool sends the answerback string, which is equivalent to pressing the 
Control-Break on a VT320 terminal. 

• Control-E asks for the answerback string. Hold down the Control key on an ADB 
keyboard or the :3€ key on a Macintosh Plus keyboard and press E. The computer at 
the other end automatically sends its answerback message if it is configured to do so. 
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Text Cursor 

The settings for this option determine whether the cursor is a solid block or an underline, 
depending on the button chosen. The Underline is the default setting for the Text Cursor 
option. 

........ 0 Block 

@ Underline 

.. :: 1::-- @ Block 
o Underline 

Lock Changes to 

D Unti 

The cursor looks like th is: 

D Unti 

The cursor looks like th is: • 

The two options in this group let you specify whether the host system can control certain 
emulation settings. 

User Features The settings for this option determine whether the host system can make 
changes to the settings for the following features: Auto Repeat, Keyboard Lock, Inverse 
Video, Smooth Scroll, and Tab stops. The default setting for this option is unchecked. 

D When this option is unchecked, the host can change the settings for 
these features. 

When this option is checked, the host cannot alter the settings for these 
features. 
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DerIDed Keys The settings for this option determine whether the host system can 
change user-defined key definitions. (With the VT320 Tool, the user can define the 
functions of certain function keys by using programming sequences.) The default setting 
for this option is unchecked. 

D When this option is unchecked, the host can redefine the user-defined 
keys. 

When this option is checked, the host cannot redefine the user-defined 
keys. 

Screen setup options 

When you select the Screen icon in the VT320 Settings dialog box, the setup options 
shown below are displayed. 

Terminal Settings 

Emulation: I UT320 Tool! 

rn 
~ 

General 

II .. 
I ':~:.:.:.:.:'.:.:.::'! I 

Keyboard 

Option preview area 

n OK II 
( Cancel) 

The option preview area provides information about the settings you choose. When you 
change the settings in the Width, Size, Show Control Characters, Auto Wrap to Next Line, 
Scroll Text, or Inverse Video options, you'll notice corresponding changes in the option 
preview area. Refer to the explanation of the individual options for information on how 
the area changes when you change the settings for specific options. 
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Width 

This pop-up menu lets you set the number of display columns for VT320 emulation. Two 
widths are supported: 80 columns per line and 132 columns per line. When you change 
the setting for the Width option, the scale in the option preview area of the dialog box 
changes accordingly. The default width is 80 columns per line. 

80 Columns I 80 , 

1 32 Columns I 132 , 

6 Important When the Width option is changed, the terminal region in your session 
document is cleared and the cursor is returned to the top left of the screen. To save the 
data in the terminal region, before changing the width, be sure that the Save Screen 
Before Clearing option is selected in the dialog box for the Saved Lines command in the 
Settings menu and that the Save Lines Off Top command in the Session menu is 
checked. 6 

Size 

This pop-up menu lets you set the font size of the characters that appear on the screen 
during VT320 emulation. Two sizes are supported: 9 point and 12 point. When you 
change the setting for the Size option, the sample in the option preview area of the dialog 
box changes accordingly. The default size is 9 point. 

9 point 

12 point I 

lTh'i'~""i'~'''~'''~~~p'i'~'''~'f'''ijT1 
lThis is a sample of VTl 
lThis is a sample of VTl 
lTh i sis a samp leo f VT 1 
: .................................................................. ,/' 

fT·~;·i··~······i··~····~····~·~·~·p··i··~·····~····l 

lTh is is a samp leo l 
~Th is is a samp leo ~ 
t .................................................................. ~ 
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Characters 

The options in this group let you specify certain attributes of how characters are handled 
while your Macintosh is emulating a VT320 terminal. 

Show Control Characters The settings for this option determine whether control 
characters are displayed as readable characters. The default setting for this option is 
unchecked. The chances are that you will never change this option. Sometimes 
mainframe application programmers use it to help them debug code. 

D lTh'i'~""i'~"'~"'~~~pT~"'~'f"'UT1 When this option is unchecked, control characters 
1320 text 1 h h' 1 ff F 1 h l' ~Th i sis CI sCimp leo f VT ~ ave t elr norma e ect. or examp e, w en a me 
~320 tex t ~ feed is encountered, the cursor moves to the 
: .................................................................. ; 

[2J f;:·h··i .. ~·· .. ·i .. ~· .. ·~ .. ··~·~·~·p··I·~ .. ··~·f· .. ·U·;:·l 
~320 text. ~~ ~ 
~Th i sis CI sCimp leo f VT ~ 

l~.~.? ... ~.~.:.~.: .. ~.~ ............. _ ................... ~ 
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following line. 

When this option is checked, control characters are 
displayed on the screen as they are encountered in 
the incoming data stream (and, when the Local Echo 
option is also checked, as they are entered from the 
keyboard). In addition, the control characters have 
their normal effect. For example, when a carriage 
return character is encountered, the ~ symbol 
a ppears on the screen and the cursor moves to the 
beginning of the line. 

Selecting this option also causes characters that 
otherwise would have extended beyond the right 
margin to wrap to a new line. Therefore, when you 
select this option, the Auto Wrap to Next Line option 
becomes dimmed. 



Auto Wrap to Next Line The settings for this option determine whether characters that 
extend beyond the right margin wrap to the beginning of the next line. When you change 
the settings for this option, the sample in the option preview area of the dialog box 
changes accordingly. The default setting for this option is unchecked. This option 
becomes dimmed when the Show Control Characters option is checked. 

D 1Th'i'~""i'~"'~"'~~~p'j'~"'~'f"'ijT1 When this option is unchecked, the cursor stops 
~Th i sis a samp I e of UT~ when it reaches the last column of a row. Incoming 
~Th i sis a samp leo f UT ~ 
1!.~.~.~ .... ~.~ ... ? ... ::?.~p..~.~ ... ?..~ .. Y!.1 characters write over the last character on the line 

until a carriage return character occurs in the 
incoming data stream. 

[2J ~Th'i'~""i'~"'~"'~~~pT~"'~'f"'ijT1 When this option is checked, the cursor moves to 
~320 tex t ~ the first column of the next line when it reaches the 
~Th i sis a samp leo f UT ~ 
!~~~ .... ~~~.~ .......................................... l last column of a row. 

Insert Characters The settings for this option determine whether characters are 
inserted between existing text or written over existing text. The default setting for this 
option is unchecked (under most circumstances, you should not change this setting). 

D When this option is unchecked, characters are inserted at the cursor 
location, writing over any existing text. The cursor moves to the right 
as new characters are inserted. 

When this option is checked, characters are inserted at the cursor 
location, pushing any existing text to the right. The cursor moves to the 
right as new characters are inserted. Characters moving past the right 
margin are lost. 
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Origin at Scrolling Margin 

The settings for this option determine whether the cursor can move outside of the 
scrolling region (the area between the top and bottom margins). In addition, this option 
determines whether screen addressing is in absolute or relative coordinates. Usually, the 
remote computer determines the appropriate setting for this option. The chances are that 
you will never change this option. Sometimes mainframe application programmers use 
this option to help them debug code. The default setting for this option is unchecked. 

D When this option is unchecked, the cursor can be positioned beyond 
the boundaries of the scrolling region. In this case, screen addressing is 
based on absolute coordinates, where line 1, column 1, is in the top­
left corner of the screen, rather than within the scrolling region. 

Inverse Video 

When this option is checked, the cursor cannot be positioned beyond 
the boundaries of the scrolling region. In this case, screen addressing is 
based on relative coordinates, where line 1, column 1, is in the top-left 
corner of the scrolling region. 

The settings for this option determine whether the Macintosh displays white text on a 
black background or black text on a white background. Normally, the Macintosh displays 
black text on a white background. When you activate Inverse Video, white text appears 
on a black background. When you change the setting for this option, the background and 
text in the option preview area of the dialog box change accordingly. The default setting 
for this option is unchecked. 

D ~Th'i'~""i'~"'~'''~~~p'i'~'''~'f'''uTl 
~Th i sis a samp leo f UT ~ 
~Th i sis a samp leo f UT ~ 
~!.~.~.~ .... ~.~ ... ~ ... ~~~p'.~.~ ... ?.:. .. y!.j 

~ [:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1 
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Scroll Text 

When the remote computer is sending data into the terminal region, but the region is 
already filled with data, the VT320 Tool automatically scrolls the data in the terminal 
region. The Scroll Text option lets you specify how the data scrolls. Smooth scrolling 
usually slows down the rate at which the incoming data is displayed, but makes it easier 
to read rapidly scrolling lines. When you change these settings, the sample text in the 
option preview area scrolls accordingly to demonstrate the effects of the change you are 
making. The default setting for Scroll Text is Jump. 

@Jump 

@ Smooth 

Status Display 

Scrolling is said to jump because data is displayed one line at a time. 
When you select this option, the text in the option preview area 
demonstrates how incoming text is displayed. 

Scrolling takes place smoothly because data is displayed one pixel at a 
time. When you select this option, the text in the option preview area 
scrolls smoothly out of the area, demonstrating how incoming text is 
displayed. When you select the smooth scroll option, you should 
probably also select the XON/XOFF handshaking option (or another 
handshaking option) with your connection tool in order to control the 
flow of data to your Macintosh. 

The Status Display pop-up menu controls the appearance and content of the status line. 
When visible, the status line appears in inverse video on line 25, the bottom line of the 
terminal region in the session document. The default is to make the status display invisible. 

L......;1,;,;..nv_is;..;,;ib;.;.le~ ...... 1 A status line does not appear. 

~V_is_ib;.;.le~_...I1 A status line showing the row and column position of the cursor 
appears at the bottom of the terminal region. 

Host Writable I The status line displays a message from the host computer, if the host 
has a message to display. 
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Keyboard setup options 

When you select the Keyboard icon in the VT320 Settings dialog box, the setup options 
shown below are displayed, 

Terminal Settings 

Emulation: I UT320 ToOl1 

n b;g) 
General 

Numeric Keypad Generates 

@ ANSI Numerio Sequenoes 

o Applioation Sequenoes 

Cursor Keys Generate 

_~ _ @ ANSI Cursor Sequ",noes 

~ 0 Applioation Sequenoes 

[3J Swap 'Baokspaoe' and 'De let", , 

Numeric Keypad Generates 

n OK D 
( Cancel) 

Holding Down Keys 'Will 

[3J Auto Repeat Key s 

D Repeat Control Keys 

D Keyclick Sound 

D New Line on a Return 

The settings for this option determine whether the keys on the keypad generate numeric 
characters or escape sequences, depending on the button selected, The default setting for 
this option is Numeric Sequences, 

a a a a , a q 

4 s; b -
~~ .a. 
0 

@ ANS I Numeric Sequences 

The keys on the keypad generate characters that match the typical numeric, comma, 
period, and minus sign keys on the VT320-type keyboard (in accordance with ANSI 
specifications), 

20 / VT320 Terminal Emulation Tool 



a a a a 

a a a a 

a a a a @ Application Sequences 

~~~ 
a a a 

The keys on the keypad generate special escape sequences (specified by Digital). 

Cursor Keys Generate 

The settings for this option determine the characters transmitted when the Cursor (arrow) 
keys are pressed. The default setting for this option is ANSI Cursor Sequences, which you 
will not need to change under most circumstances. Usually, the remote computer sets the 
option appropriately. 

~ @ ANS I Cursor Sequences 

~ 
When Cursor keys are pressed, ANSI cursor-control sequences are transmitted to the 
remote computer. 

& @ Applioation Sequenoes 

When Cursor keys are pressed, cursor-control functions (specified by Digital) are 
transmitted to the remote computer. 

If pressing Cursor keys or choosing them from the Keys menu generates unexpected 
characters in your terminal emulation window but does not move the cursor, the 
application on the remote computer may not accept input from Cursor keys. (This can 
also happen if the Cursor key setting does not match what the remote application 
expects.) 
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Swap Backspace and Delete 

The settings for this option determine which character is sent when the Backspace key 
(on Macintosh Plus keyboards) or the Delete key (on Apple Desktop Bus™ [ADB] 
keyboards) is pressed. The default setting for this option is checked. 

[3J On ADB keyboards: 

• Pressing the Delete key sends a delete character (ASCII 127). 

• Pressing the Delete key while holding down the Option key sends 
a backspace character (ASCII 08). 

On Macintosh Plus keyboards: 

• Pressing the Backspace key sends a delete character (ASCII 127). 

• Pressing the Backspace key while holding down the Option key 
sends a backspace character (ASCII 08). 

D On ADB keyboards: 

• Pressing the Delete key sends a backspace character (ASCII 08). 

• Pressing the Delete key while holding down the Option key sends 
a delete character (ASCII 127). 

On Macintosh Plus keyboards: 

• Pressing the Backspace key sends a backspace character 
(ASCII 08). 

• Pressing the Backspace key while holding down the Option key 
sends a delete character (ASCII 127). 

Holding Down Keys Will 

The options under this heading control key repetition. 

Auto Repeat Keys The settings for this option determine whether the Tab, Return, 
Backspace, Enter, Escape, and noncontrol keys repeat when held down. The default 
setting for Auto Repeat Keys is checked. 
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[8] When this option is checked, a key repeats when you hold it down. 

D When this option is unchecked, a key doesn't repeat when you hold it 
down. 

You can use the keyboard control panel device (which is accessed through the 
Macintosh Control Panel item on the Apple menu) to specify the key repeat rate and the 
delay time before a key begins to repeat. 

• Note To cause characters generated with Control key combinations (for example, the 
bell character and the line-feed character) to repeat, the Repeat Control Keys option must 
be selected. + 

Repeat Control Keys The settings for this option determine whether keys used to 
generate control characters repeat when held down. Control characters are generated by 
simultaneously pressing both the Control key and another key on an ADB keyboard. On 
a Macintosh Plus keyboard, you can generate control characters by pressing both the ~ 
key and another key. The default setting for Repeat Control Keys is unchecked. 

D When this option is unchecked, the keys used to generate control 
characters don't repeat when you hold them down. 

When this option is checked, keys used to generate control characters 
repeat when you hold them down. 

You can use the keyboard control panel device (which is accessed through the 
Macintosh Control Panel item on the Apple menu) to specify the key repeat rate and the 
delay time before a key begins to repeat. 

• Note To cause Tab, Backspace, Enter, Escape, Return, and noncontrol keys to 
repeat, the Auto Repeat Keys option must be selected. + 
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Keyclick Sound 

The settings for this option determine whether an audible clicking sound is made when a 
key is pressed. You can change the volume level from the General or Sound Control 
Panel device available from the Macintosh Control Panel item in the Apple menu. The 
default setting for Keyclick is unchecked. 

D Key c lick Sound 

[Z] Key click Sound 

When this option is unchecked, clicks are not 
sounded when keys are pressed. 

When this option is checked, a click is sounded each 
time you press a key. (If the keyboard is locked, you 
will hear a beep instead of a keyclick.) 

New Line on a Return 

The settings for this option determine whether line-feed characters in incoming data are 
interpreted as carriage return/line-feed pairs or as line feeds. In addition, this option 
determines what characters are sent when you press the Return key. The default setting 
for this option is unchecked. 

D When this option is unchecked, a line feed is interpreted as only a line 
feed (not as a carriage return/line-feed pair). When a line-feed 
character is received from the remote computer, the cursor moves 
down one line, but stays in the same column, rather than moving to 
the beginning of the next line. 
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Pressing the Return key sends a carriage return character. 

When this option is checked, line feed is interpreted as a carriage 
return/line-feed pair. When a line-feed character is received from the 
remote computer, the cursor moves to the first position on the next 
line. Use this option when incoming data does not move down to the 
beginning of the next line. 

Pressing the Return key sends both a carriage return character and 
a line-feed character. 



Character Set setup options 

When you select the Character Set icon in the VT320 Settings dialog box, you have access 
to pop-up menus that allow you to specify the character sets for display on your 
Macintosh screen. A character set is equivalent to a Macintosh font; it is a collection of 
characters that can be shown on a screen or used to code computer instructions. US 
ASCII and French are examples of character sets. 

• Note If you select VT52 mode in the General Settings dialog box, the options in this 
dialog box are dimmed because they do not apply to a VT52 terminal type. + 

Terminal Settings 

Emulation: I UT320 Tooll 

f OK n 
( Cancel 1 

~~~d IIIII1 

National RE'placE'mE'nt SE't: I US ASCII 

ActivE' CharactE'r SE'ts 

@ GO: I US ASCII 
USE'r PrE'fE'rrE'd SE't 

0 0 Gl: I us ASCII 
@ DEC SlJpplE'mE'ntal 

fA 0 @ G2: I USE'r PrE'fE'rrE'd I o ISO Latin 

0 0 G3: I USE'r PrE'fE'rrE'd I 

The VT320 Tool supports 17 different character sets (each of which contains 128 
characters). The VT320 Tool is preset to use the US ASCII and DECTM Supplemental 
character sets. In almost every circumstance, you won't need to change anything in this 
dialog box because host applications take care of setting these options. Usually, the host 
resets the options to your original settings. However, in the rare case that a host 
application changes a character set setting, but doesn't change it back, you will need to 
reset the setting yourself. In addition, you may want to change the character set options, 
if, for example, you need a Graphics character set to generate on-screen graphics or a 
foreign character set to communicate with a multilingual host computer. 
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You use the National Replacement Set menu to select a different international 
character set. You use the GO-G3 menus to specify the choices for the active character 
sets, the ones currently used to display characters on the screen. At any given time, two 
character sets may be active: a GL set and a GR set. The button under the User Preferred 
option lets you specify the supplemental character set that you use most often. 

The following is a summary of the character sets available on the VT320 character set 
menus: 

US Ascn 

Graphics 

International 

The standard set of letters, numbers, and symbols used in North 
American English computers. When you specify US ASCII as the active 
G L set character set, the characters generated by Macintosh key 
combinations that include the Option key are available. 

The set of graphics characters used to create line drawings on a VT320 
terminal. 

UK ASCII-the same as US ASCII but with the pound sterling symbol 
(£) instead of the number sign (#). Dutch, Finnish, French, French 
Canadian, German, Italian, Norwegian/Danish, Portuguese, Spanish, 
Swedish, and Swiss are various character sets with accented characters. 
Only one international character set at a time can be designated as 
active. 

ISO Latin ISO Latin-l-a multinational character set. Generally, this character set 
should be assigned as the GR set option, rather than the GL set option. 

DEC Supplemental DEC supplemental graphics character set. Generally, this character set 
should be assigned as the GR set option, rather than the GL set option. 
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User Preferred 

Soft 

A supplemental character set designated as a special standby set. You 
use the button under User Preferred Set to designate either DEC 
Supplemental or ISO Latin as this special standby set. 

A character set required by the host application, which the host 
supplies to the Macintosh. The Macintosh stores this character set as 
soft and uses it when needed by the host application. 

• Note See the VT320 Programmer Reference Manual for additional details on these 
character sets. You can obtain this guide directly from Digital Equipment Corporation by 
dialing 800-344-4825 .• 

Active Character Sets 

At anyone time, a VT320 terminal maintains four potentially active character sets, 
identified in the GO-G3 menus. All the menus contain the same list of character sets, as 
shown below. When an international character set is specified with the National 
Replacement Set menu, the dimmed international item is replaced with the chosen 
character set. 

Graphics 

ISO Latin 
DEC Supplement 
User Preferred 
Soft Character Set 

US ASCII is the default for the GO and G 1 menus; the User Preferred character set 
(either DEC Supplemental or ISO Latin) is the default for the G2 and G3 menus. 

Of the four potentially active character sets, the VT320 Tool can display only two sets 
at a time; these are called GL and GR. The GL set contains characters with ASCII values 
from 0-127; the GR set contains characters with ASCII values from 128-255. GL and GR 
enable the VT320 terminal to display the characters and shapes the host sends to it. 
However, there are times when the host requires the terminal to display something that is 
in neither GL nor GR, so it switches GL or GR to one of the other potentially active 
character sets. 
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GLset 

GRset 

In the Character Set Settings dialog box, there are two columns of buttons under the 
heading Active Character Sets. Of the four potentially active character sets, those with a 
highlighted button next to them are active. 

Active Character Sets 

@ GO: I US ASCII 

0 0 G1: I US ASCII 

0 @ G2: I User Preferred I 
0 0 G3: I User Preferred I 
I 

I 

The column of buttons on the left denotes which of the active character sets, GO-G3, 
is being used for GL. The column on the right is for GR. The default GL set is US ASCII 
and the default GR set is the User Preferred set (which is preset to the DECTM 
Supplemental character set but can be changed to ISO Latin). You can use the buttons to 
change GL and GR. Use the pop-up menus to change to another character set. 

The character set specified in the GO menu may be mapped only to GL (so no button 
appears in the right-hand column next to this menu); the character sets from the other 
menus may be mapped to either GL or GR. However, the DEC Supplemental character 
set and the ISO Latin character set are usually assigned as the GR set; if you assign either 
of these character sets as the GL set, they take on unexpected values. 

National Replacement Set 

Click the National Replacement set pop-up menu to select a national replacement set. 

-US ASCII 
Dutch 
Finnish 
French 
French Canadian 
German 
Italian 
Norwegian IDanish 
Portuguese 
Spanish 
Swedish 
Swiss 
UK ASCII 
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When you specify anything other than US ASCII, the value you specify becomes 
available when you pop up any of the GO-G3 menus. For instance, when you select 
French as the National Replacement set, French also appears when you pop up the GO 
menu. 

~ N<ition<il Rephcement Set: 'I -=-Fr-en----,ch----; 

Active Ch<incter Sets 

@ GO: 1 US ASCII I 1 User Preferred Set 

o 0 
o @ 
o 0 

II!DI • US ASC II 
Gr<iphics 

G2: French 
ISO L<itin 

G3: DEC Supplement<il 
L--___ --j User Preferred 

Soft Ch<ir <icter Set 

User Preferred Set 

@ DEC Supplement<il 

o ISO L<itin 

This option lets you designate the supplemental character set you use most often (either 
DEC Supplemental or ISO Latin) as a special standby set. Designating a User Preferred 
supplemental set provides applications with an easy way to access the supplemental set. 
The host does not have to confirm that you are using either the DEC Supplemental 
character set or the ISO Latin character set; it just sends the characters and lets the 
terminal determine which set to use for receiving the characters. DEC Supplemental is the 
default User Preferred character set. 

@ DEC Supp lementa 1 

@ ISO Latin 

The DEC Supplemental character set is the User 
Preferred character set. 

ISO Latin-l is the User Preferred character set. 
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Resetting the VT320 Tool 

The VT320 Tool can be reset in two ways. Occasionally, the remote computer you are 
connected to will reset one or more settings. The other way is by choosing the Reset 
Terminal command from the Session menu. 

Choosing this command resets all the setup options for the VT320 Tool (that is, all the 
options you can set in the Terminal Settings dialog box) to the last saved settings. In 
addition, when you reset the VT320 Tool, all the data in the terminal region of your 
session document window is cleared Of the Save Lines Off Top command is checked, the 
cleared data will be saved in the scrollback cache). 

VT320 keys emulation 

Some keys on VT320 keyboards do not exist on Macintosh keyboards; the VT320 Tool 
enables the Macintosh to emulate the keys. In some cases, the VT320 Tool maps the 
VT320 keys to certain key combinations on the Macintosh keyboards. In other cases, you 
can choose from a Keys menu. Frequently, you can emulate the VT320 keys either by 
using the Keys menu or with key combinations. 

The Keys menu 

" File Edit Settings Session Windows 
Keypad ~ 
Editing Keys ~ 

Function Keys ~ 

Hold Screen 

There are three submenus in the VT320 Tool Keys menu, and they are shown on the 
facing page. 
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The numeric 
keypad 

The Editing keys 

The Function keys 
Keypad :1 Editing Keys 

I • F5 F7 F8 F9 F 10 
................................................................... 66666 

Hold Screen SEJBaEl Fll F12 F13 F14 Help 

r:~:l~:l:~:]r~l:~]EJ[~:~~:l 

The user-defined function keys (U6-U20) appear when you hold down the Shift key 
and pop up the Function Keys menu. 

Keypad .. 
Editing Keys .. 

........................................................ ···········66666 
Hold Screen EJ[~~~]E18l~] 

EJ6ElEJ6 
When you select a key cell from one of these menus, it produces the same result as 

when you press the corresponding physical key on the VT320 keyboard. 
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The fourth item on the Keys menu, Hold Screen, is available only when the 
connection tool being used for the session is set up to use XON/XOFF handshaking; 
otherwise, this item is dimmed and unavailable. The Hold Screen item lets you freeze the 
screen while data is coming in, so you can read the current contents of the screen before 
it scrolls off. Choose Hold Screen again to release the screen and continue displaying 
incoming data. (Equivalent control keys are Control-S for stop scrolling and and 
Control-Q for continue scrolling.) When the screen is held (that is, when the screen does 
not scroll), a check mark appears next to the Hold Screen item on the menu. 

Keyboard mapping 

The keys highlighted on the sample VT320 keyboard below do not have equivalent keys 
on all Macintosh keyboards and so have been mapped to the Keys menu, to keyboard 
combinations on the Macintosh keyboards, or to both. In some cases, keyboard 
equivalents are supplied by the MacTerminal File, Settings, or Session menus. 
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The following tables show you how to generate the missing VT320 keys. In addition, 
at the back of this binder, you'll find a Quick Reference Card for the commonly used 
keyboard equivalents. 

In these tables, Macintosh Plus keyboards refers only to the keyboards that come with 
Macintosh Plus computers; Apple ADB keyboards refers to all Apple ADB Keyboards: 
Apple, Apple Extended, Apple Extended II, and Macintosh Portable (with a keypad). 
Since Function and Editing keys are available on ADB Extended keyboards, the Option­
key combination equivalents for these keys (shown in these tables) are not provided for 
either of the ADB Extended keyboards. 

The table below shows you how to generate VT320 keys that can be generated from 
your Macintosh keyboard, but not from the VT320 Keys menu. 

To emulate these 
VT320 keys On Macintosh Plus keyboards use On Apple ADB keyboards use 

Backspace Option-Backspace Option-Delete 

Delete Backspace Delete 

Short break (Break) Option-Enter Option-Enter 

Long break (Shift-Break) Shift-Enter or Session menu Shift-Enter or Session menu 

Answerback 
(Control-Break) :3€-Enter Control-Enter 

Control :3€ Control 

Escape Tilde/quotation mark ( - /') Escape 

Left single quotation 
mark, grave accent (') :3€-Tilde/quotation mark (-/') Tilde/quotation mark (-/') 

Tilde (-) :3€-Shift-tilde/ quotation mark ( - /') Shift-tilde/quotation mark (-/') 

Compose character Option-(key) Option-(key) 

Line Feed :3€-J Control-J 

Print Screen File menu File menu 

SetUp Settings menu Settings menu 
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The keys in the following table can be generated from the Keys menu as well as with 
the key combinations shown. 

To emulate these On Macintosh Plus keyboards, On Apple ADB keyboards, 
VTI02 keys use the Keys menu or press use the Keys menu or press 

Hold Screen ~-Q/~-S Control-Q/ Control-S 

Keypad Keypad Keypad 

Cursor (arrow) keys Cursor (arrow) keys Cursor (arrow) keys 

Find Option-Keypad zero (0) Option-Keypad zero (0) 

Select Option-Keypad period (.) Option-Keypad period (.) 

Insert Option-Left Arrow Option-Left Arrow 

Remove Option-Right Arrow Option-Right Arrow 

Previous Screen Option-Up Arrow Option-Up Arrow 

Next Screen Option-Down Arrow Option-Down Arrow 

F6 Option-Keypad clear Option-Keypad clear 

F7 Option-Keypad equals ( = ) Option-Keypad equals C = ) 

F8 Option-Keypad slash (I) Option-Keypad slash (I) 

F9 Option-Keypad asterisk (*) Option-Keypad asterisk (*) 

FlO Option-Keypad 7 Option-Keypad 7 

Fll Option-Keypad 8 Option-Keypad 8 

Fl2 Option-Keypad 9 Option-Keypad 9 

F13 Option-Keypad minus C-) Option-Keypad minus (-) 

Fl4 Option-Keypad 4 Option-Keypad 4 

Fl5 Option-Keypad 5 Option-Keypad 5 

Fl6 Option-Keypad 6 Option-Keypad 6 

Fl7 Option-Keypad plus ( + ) Option-Keypad plus ( + ) 

Fl8 Option-Keypad I Option-Keypad I 

Fl9 Option-Keypad 2 Option-Keypad 2 

F20 Option-Keypad 3 Option-Keypad 3 

U6-U20* Shift-Option-Keypad key Shift-Option-Keypad key 

*The key combinations for U6-U20 are identical to the key combinations for F6-F20, 
respectively, except you also press the Shift key. You can also generate U6-U20 by holding down 
the Shift key while using the Function Keys menu; or, if you are using an Apple Extended ADB 
keyboard, by holding down the Shift key while pressing the appropriate Function key. 
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The following table shows you how to generate additional keys that are available 
when you are using the ISO Latin character set as your G R character set. See the section 
titled "Character Set Setup Options" earlier in this chapter for additional information 
about using this character set. 

To emulate these On Macintosh Plus On Apple ADB 
VT320 keys keyboards press keyboards press 

Broken vertical ( I ) Option-b Option-b 

Cedilla (,) Option-8 Option-8 

Currency sign (:a:) Shift-Option-2 Shift-Option-2 

Macron (-) Option-Dash (-) Option-Dash (-) 

Middle dot ( . ) Shift -Option-9 Shift-Option-9 

Multiplication sign (x) Option-5 Option-5 

One quarter (4) Option-x Option-x 

One half (li) Option-v Option-v 

Three quarters (4) Option-j Option-j 

Superscript 1 ( 1 ) Option-d Option-d 

Superscript 2 e) Option-w Option-w 

Superscript 3 e) Shift -Option-p Shift -Option-p 

Lowercase Icelandic 
eth (6) Shift -Option-4 Shift-Option-4 

Uppercase Icelandic 
eth (-9) Shift -Option-3 Shift-Option -3 

Lowercase Icelandic 
thorn (p) Shift-Option-5 Shift-Option-5 

Uppercase Icelandic 
thorn (p) Shift -Option-6 Shift-Option-6 
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The table below shows you how to generate additional keys that are available when 
you are using the DEC Supplemental character set as your GR character set. See the 
section titled "Character Set Setup Options" earlier in this module for additional 
information about using this character set. 

To emulate these On Macintosh Plus On Apple ADB 
VT320 keys keyboards press keyboards press 

Currency sign (:a:) Shift -Option-2 Shift-Option-2 

Middle dot ( . ) Shift -Option-9 Shift-Option-9 

One quarter (4) Option-x Option-x 

One half (12) Option-v Option-v 

Superscript 1 (1 ) Option-d Option-d 

Superscript 2 (2) Option-w Option-w 

Superscript 3 (3) Shift-Option-p Shift-Option-p 

The subsections that follow provide additional details about how the VT320 Tool 
handles keyboard mapping. 

Backspace/Delete keys 

For information on how the VT320 Tool handles the Backspace and Delete keys, see 
"Keyboard Setup Options" earlier in this module. 
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Break key 

On the VT320 keyboard, the Break key, alone and in combination with other keys, 
performs three different functions: 

• Pressing the Break key alone generates a short break (.233 second), which interrupts 
the flow of data. 

• Shift-Break generates a long break 0.5 seconds). With the VT320 Tool, a long break 
may also drop the connection to the host, depending on the connection tool you are 
using. For example, if you are using the Serial Connection Tool or the Apple Modem 
Connection Tool, the communications equipment (such as a PBX) between you and 
the host may drop the connection in response to a long break. 

• Control-Break generates the answerback message. 

Refer to the preceding table to determine which keys to press on your Macintosh 
keyboard in order to emulate these VT320 keys. 

Compose Character key 

The Compose Character key on the VT320 keyboard lets you generate characters that 
don't appear on the VT320 keyboard. On the VT320 keyboard, you press the Compose 
Character key and then a sequence of three other keys. 

On Macintosh keyboards, you use Option-key combinations to generate characters 
that don't appear on the keyboard. If the character generated by the Option-key 
combination is not a valid VT320 character, it is ignored. 

Control keys 

On ADB keyboards, there is a Control key. On Macintosh Plus keyboards, the :3€ key 
serves as the Control key (this means you can't use the :3€ key for keyboard shortcuts). 

Cursor keys 

Cursor keys (arrows) exist on both Macintosh Plus keyboards and ADB keyboards. They 
are also emulated in the Keys menu. 
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Editing keys 

There are three ways to emulate the functions provided by the editing keys on the VT320 
keyboard. Regardless of the keyboard you have, the Keys menu provides selections that 
function identically to VT320 editing keys. You can also use the key combinations 
described in the previous table. A third way is available if you have an Extended ADB 
keyboard. You can use the Cursor keys and the six keys above them to function as VT320 
editing keys, as shown below. 

VT320 editing keys On the extended ADB keyboard use: 

EJ Insert ~ 
Find Here ~ 

Insert Here \ 
. nnrPaQel 

PlOd ~ ~ ~ Remove 

~n~ Select ~ ~ ~ Next Screen 

Prev Screen~ 

t 
Up 

/,...---- Down 

Left -Q [LJ [~l- Right 

Escape key 

On ADB keyboards, there is an Escape key. On Macintosh Plus keyboards, the top-left 
key, the tilde/quotation mark (~r) key, is used for the Escape key. To generate a tilde (~) 
on the Macintosh Plus keyboard, use ~-Shift-tilde/quotation mark; to generate a left 
single quotation mark, grave accent C), use ~-tilde/quotation mark. 
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Function keys 

There are three ways to emulate the functions provided by the function keys on the 
VT320 keyboard. Regardless of the keyboard you have, the Keys menu provides 
selections that function identically to VT320 function keys. In addition, the Extended ADB 
keyboard contains Function keys that can be used to emulate the VT320 function keys. 
However, the Extended ADB keyboard contains Function keys FI through F15, while the 
VT320 keyboard contains Function keys F6 through F20. The discrepancy is resolved by 
mapping F x on the Extended ADB keyboard to F(x+ 5) on the VT320-for example, to 
generate a VT320 F6, use FI on the Extended ADB keyboard. 

You can also generate Function keys on Macintosh keyboards by using the Keypad 
keys in combination with the Option key as shown below. 

Macintosh Keypad 

EJODD 
D[J[JO 
[J [J [J [] plus 

[JODI! 
~OU 

Function keys 

LJLJLJLJ 
LJEJLJLJ 

equals LJ LJ LJ LJ 
EJEJEJ[ 
CJLJ 

• Note To generate user-defined VT320 function keys, hold down the Shift key and the 
Option key, while pressing the appropriate keypad key. + 

Keypad keys 

The VT320 keypad physically maps one-to-one to the Macintosh keypad on the 
Macintosh Plus keyboards and ADB keyboards. In addition, the VT320 keypad keys are 
emulated in the Keys menu. 
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Print Screen key 

To print the screen, use the Print command in the MacTerminal File menu. 

Setup key 

Instead of providing a keyboard equivalent to the VT320 Setup key, the VT320 Tool lets 
you use the Settings dialog boxes for setup operations. 

Troubleshooting hints 

Most problems you encounter while using the VT320 Tool are caused by mismatched 
communications parameters; the settings you chose are incompatible with the settings for 
the computer with which you are communicating. If data is not being sent and received 
correctly, compare the settings for the communications parameters; keep in mind that the 
problems could also be caused by mismatched settings for the connection tool or the file 
transfer tool being used for the session. Check with your system administrator to 
determine if your settings are correct. 

Make sure the settings for the VT320 Tool setup options match the requirements of 
the remote computer. Here are some suggestions for how to correct some of the 
problems you could encounter when the setup options are not set correctly: 

Nothing is sent or received. 

Check that your connection is open by pulling down the Session menu. If your 
connection is open, the Open Connection menu item will be dimmed. 

Also, make sure that the On Line option is checked. 
If you are unable to send or receive data, you may also need to check the physical 

connections and/or the setup options for the connection tool being used for the session. 
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Nothing appears on the screen when you send data. 

Select the Local Echo option. The remote computer may not be echoing the keys you are 
pressing. 

The data you send appears as double characters. 

Deselect the Local Echo option. The remote computer may echo the keys you press; 
therefore, selecting Local Echo generates double characters. Most host computers echo 
keystrokes. 

Incoming data writes over the last character on the ftrst line. 

Select the Auto Wrap to Next Line option. 

Lines of incoming data are double-spaced. 

Deselect the New Line on a Return option. 

Incoming data writes over the same line. 

Select the New Line on a Return option. 

The cursor is not visible on the screen. 

The cursor may have been scrolled out of the visible screen. Click the active scroll bar, or 
resize the window, to scroll the cursor back into the visible screen. You can also type a 
character to bring the cursor into view. 

The terminal is displaying unexpected characters (for example, graphics 
characters or accented characters). 

Check the setting on the Character Set setup screen; make sure the active character set is 
GO and that US ASCII is designated as the GO character set. 
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The terminal is echoing unrecognizable characters. 

The terminal may be in the wrong mode-check the setting for the Terminal Mode 
option in the General Settings dialog box. The VT320 mode should be selected in an 8-bit 
environment; the ANSI!VTIOO mode should be selected in a 7 -bit environment. You may 
also see unexpected characters when you are communicating over a noisy phone line. 

Memory requirements 

The number of MacTerminal session documents you can have open at once depends on 
the amount of memory required by the communications tools used with the open session 
documents. If you are having trouble opening as many session documents as you want, it 
may be helpful to look at the amount of memory required for the tools you are using. The 
VT320 Tool requires approximately 95K-120K (kilobytes) of space in memory 
(depending on the functions that the tool is performing and the number of open session 
documents that are using it). To check the memory requirements for the other tools you 
are using, turn to the "Troubleshooting Hints" sections in the modules for those tools. 

If you are using MultiFinder®, you can choose About the FinderTM from the File menu 
to check how much memory is available to MacTerminal. If there isn't enough memory 
available, you can increase the partition size allocated for the MacTerminal application 
(use the Get Info command in the File menu). 
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This part of your binder contains reference modules describing the file transfer tools that 

accompany your MacTerminal® application. A file transfer tool lets you implement the 

protocol for sending data to and receiving data from a remote system, such as a 

mainframe computer or an information service. A file transfer protocol represents an 

agreement between two computers about how they will exchange data. 

The modules in this section describe how to set up your Apple® Macintosh® computer to 

communicate using the following file transfer protocols included with MacTerminal: 

Text 

XMODEM 

The simplest form of file transfer; it does not offer error-checking. 

A file transfer method for sending and receiving files that includes 
error-checking and correction. Several variants are available with the 
XMODEM tool-MacBinary, MacTerminal1.1, Straight XMODEM, and 
XMODEM Text. 

You can also use MacTerminal with other file transfer tools that are designed to work 

with the Macintosh Communications Toolbox. 

The discussions for each of the file transfer tools provide the following information: 

• an overview of the file transfer protocol 

• descriptions of the configuration options used to set up your Macintosh to transfer 

data using the file transfer protocol 

• sample status boxes 

• troubleshooting hints 
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The Text File Transfer Tool is used for the simplest form of file transfer. It is used to send 

files that contain only text, a sequence of ASCII characters without any information about 

format or font. The Text Tool does not include an error-checking mechanism, so 

transmission errors won't be detected or corrected during file transfers. 

Text file transfer serves as the lowest common denominator of file transfer protocols. 

Some application's documents are automatically saved as Text files, for example, MPW® 

(Macintosh Programmer's Workshop) documents or TeachText files. In addition, many 

Apple® Macintosh® computer applications give you the option of saving a document as a 

Text file, for example, MacWrite® has a Text Only button in its Save As command. You 

can use the Text Tool when transmitting to a remote computer that can receive only 

ASCII files and that does not support any of the other protocols. 

• Note The Text Tool can be used only to send a Text file to a remote computer. 

However, you can receive Text files using other file transfer tools; for example, you can 

use the Straight XMODEM or the XMODEM Text methods provided by the XMODEM File 

Transfer Tool. If you're receiving a Macintosh file, you can use the XMODEM Tool's 

MacBinary method. Also, remember that you can receive the contents of a Text file 

directly into your session document and then save the received file as part of the session 

document. To do this, when you request that the other computer send the contents of the 

file, make sure that the Save Lines Off Top command is selected so that incoming data is 

saved in the scrollback cache; later, you can copy the saved file into another 

application. + 
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Text file transfer settings 

You choose the File Transfer command from the Settings menu (shown below) to access 
a dialog box that lets you set the file transfer protocol attributes. 

" File Edit Session 
Connectio-n-.. -. ----.-----' 

Terminal ... 

Folder for Receiued Files ... 
Saued Lines ... 
Paste Options ... 
Connect on Open 

When you choose Text Tool from the Protocol pop-up menu in the File Transfer 
Settings dialog box, the dialog box displays the setup options for configuring your 
Macintosh to send a file using the Text File Transfer protocol (see below). 

File Transfer Settings 

Protocol: I TeHt Tool 

WhE'n SE'nding TE'xt .. , 

Timing 

DE'lay PE'r CharactE'r: 
(60ths of SE'oond) 

DE'lay PE'r LinE' : 
(60ths of SE'oond) 

Setup options 

([ OK )] 

( Cancel) 

linE' Endings 

I End LinE's With: ,-I ..;.;.CR~-, 

D Wrap linE's at Column: l.~g .. , .. ", .. l 

For each option in the Text File Transfer Settings dialog box, the most commonly used 
setting is preset as the default. However, you may need to change some of these settings, 
depending on the type of file being transmitted or how the application on the receiving 
computer will use the file. In these cases, refer to documentation for the receiving 
application or contact your system administrator for information on how the various 
options should be set for the type of file transmission you are performing. 
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The following subsections describe the Text File Transfer setup options. The options 
are presented in the order they appear in the dialog box (reading from top to bottom and 
from left to right). 

When Sending Text ... 

This phrase serves as a reminder that the Text Tool is designed for sending files only. To 
receive files in ASCII form use the Straight XMODEM or XMODEM Text options of the 
XMODEM File Transfer Tool; or, receive the contents of the Text file directly into a 
session document (for which the Saved Lines Off Top command is activated so that 
incoming data is saved in the scrollback cache). 

Timing 

The two options in this group let you specify transmission delays between characters and 
between lines. Use these options when you are communicating with a computer that 
can't receive data as fast as the Macintosh is sending it. If you can't adjust the baud rate 
being used (either because you don't have direct access to the remote computer or 
because the other computer does not support that baud rate), setting transmission delays 
provides another way to decrease the rate at which data is sent and prevent data loss. 

Try experimenting with the delay between characters and the delay between lines 
until you find a setting that ensures the data is delivered intact. Start by setting a small 
delay between lines and then, if you are still losing characters, try adjusting the delay 
between characters. 

Delay Per Character This option lets you specify a delay period between characters. 
Specify delays in whole numbers 0-32767. The value entered indicates the number of 
increments in 60ths of a second. For example, a delay of 2 indicates 2/60 or 1;30 second. 
The default setting for this option is no delay (0). 

Delay Per Line This option lets you specify a delay period between lines. Specify delays 
in whole numbers 0-32767. The value entered indicates the number of increments in 
60ths of a second. For example, a delay of 2 indicates 2/60 or 1;30 second. The default 
setting for this option is no delay (0). 

Text File Transfer Tool / 7 



Line Endings 

The options in this group let you specify the end-of-line character transmitted during file 
transfer. 

End Lines With Use this pop-up menu to specify which character or characters the Text 
Tool sends to indicate the end of a text line. When transmitting a file, the Text Tool 
replaces each carriage return it finds in the text with the end-of-line character you select 
here. Since Macintosh files use a carriage return character (ASCII 13) to indicate the end 
of a line, leave this option set to CR when transmitting to another Macintosh. Some 
remote systems use a line-feed character (ASCII 10) or a carriage return/line-feed pair to 
indicate an end of line. To set this option correctly, find out how the receiving application 
interprets end-of-line characters. The default setting for this option is a carriage return. 

CR 

LF 

CR & LF I 

The Text Tool sends a carriage return character to indicate the end of a 
line. 

The Text Tool sends a line-feed character to indicate the end of a line. 

Both a carriage return character and a line-feed character are sent to 
indicate the end of a line. 

Wrap Lines at Column This option lets you specify the column at which lines in the 
outgoing file end. You should specify this option when the receiving application has a 
line limit that is less than the line length in the file you are sending, or when sending text 
to a system that does not wrap text automatically. The Text Tool inserts a carriage return 
character at the column specified unless doing so would divide a word, in which case the 
tool inserts the carriage return character in front of that word. When filtering lines of text, 
the tool ignores lines that are shorter than the line length you specify in this option, 
which means that short lines of text are not concatenated. The default setting for this 
option is to leave line lengths unchanged. 
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Status box 

D When this option is unchecked, the line lengths are unchanged during 
file transmission. 

When this option is checked, the Text Tool inserts a carriage return at 
the column specified and wraps any words beyond that point to the 
beginning of the next line. Lines break between words rather than 
between characters. (A word is any group of characters separated from 
other characters by at least one space, tab, or carriage return.) Unless 
you specify otherwise, lines will wrap at the 80th column. 

During file transfer, a status box (such as the one shown below) indicates how the 
transfer is progressing. Click the Cancel button if you need to stop transferring a file. 

File Transfer Status 

Sending teHt file" weekly report". 

o 10 20 30 40 50 60 70 80 90 10010 [Cancel I 

• Note During the file transfer process, you can switch to another MacTerminal® 
session document as well as to another application or to a desk accessory, moving this 
status box to the background. When you want to check the progress of your file transfer, 
just move the status box back to the foreground by clicking it or by selecting it from the 
Windows menu. + 
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Troubleshooting hints 

If you are unable to send a file, confirm the following: 

• Your connection is open. Check the Session menu. If the Receive File command is 
dimmed and the Open Connection command is not dimmed, your connection is not 
open, so you need to choose the Open Connection command. 

• All the cables are pro~erly connected. 

When a file is not being received intact, check that the connection setup options you 
chose match the requirements of the computer receiving the file. Keep in mind that 
mismatched connection tool settings could also cause problems, although symptoms of 
such problems usually occur while you're establishing the connection or logging in to a 
remote host. 

If your settings match those of the other computer, but characters are still lost during 
transmission, try increasing the delay per line or the delay per character values. Another 
possible solution is to send your file again at a slower baud rate. If you are directly 
connected to the other computer through the serial port, try setting a handshaking option 
or selecting a different handshaking option with your connection tool. (Remember, the 
setting for the other computer must be adjusted accordingly.) 

Memory requirements 

The number of MacTerminal session documents you can have open at once depends on 
the amount of memory required by the communications tools used with the open session 
documents. If you are having trouble opening as many session documents as you want, it 
may be helpful to look at the amount of memory required for the tools you are using. The 
Text Tool requires approximately 15K-25K (kilobytes) of space in memory (depending 
on the functions that the tool is performing and the number of open session documents 
that are using it). To check the memory requirements for the other tools that you are 
using, turn to the "Troubleshooting Hints" sections in the modules for those tools. 

If you are using MultiFinder®, you can choose About the FinderTM from the File menu 
to check how much memory is available to MacTerminal. If there isn't enough memory 
available, you can increase the partition size allocated for the MacTerminal application 
(use the Get Info command in the File menu). 
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The XMODEM File Transfer Tool provides a method of transferring data between two 

computers that includes error-checking and correction. Developed by Ward Christensen, 

XMODEM protocol is an agreement to send and res end data until it arrives intact and 

error free (or until the specified retry time period or count is exceeded). 

The XMODEM Tool supports the following variations of the XMODEM file transfer 

protocol: 

• MacBinary 

• MacTerminal® 1.1 

• Straight XMODEM 

• XMODEM Text 

The first section in this module describes these four XMODEM methods. The rest of the 

module provides details about the setup options used with XMODEM file transfer. 
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Choosing a file transfer method 
This section describes the four XMODEM file transfer methods and when to use them. 
After deciding what method to use, see the "Setup Options" section for information on 
setting that file transfer options. If you are already familiar with these file transfer 
methods, go directly to "Setup Options." 

About Macintosh files 

Unlike files on other computers, Macintosh® computer files have two sections: a data 
fork and a resource fork. The data fork is an unstructured storage area for data; the 
resource fork is structured to enable programmers to create, manage, and manipulate 
resources. Resources can be segments of program code and graphic images, such as 
menus, fonts, dialog boxes, and icons. Most of the information in application and system 
files is stored in the resource fork, while the text in a document file is stored in the data 
fork. The document's formatting information, if any, is saved in the resource fork. 

When transferring a file, it's important to choose a file transfer format that can 
properly process your Macintosh file. Some of the file transfer formats supported by the 
XMODEM Tool transfer only the contents of the data fork (which can cause problems if 
you need the information in the resource fork). A brief explanation of the XMODEM Tool 
file transfer methods follows. Use this information to identify the transfer method that 
best suits your case. 

MacBinary 

MacBinary transfers any type of Macintosh file to or from a Macintosh or other computer 
that supports binary XMODEM protocol. MacBinary was designed to transfer the data 
fork, the resource fork, and the FinderTM information block intact in one file. This 
capability makes MacBinary preferable to its predecessor, MacTerminall.l, which 
transmits the three parts of a Macintosh file as three separate files. 
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The XMODEM Tool supports the MacBinary I and MacBinary II formats. When you 
use the MacBinary method, the XMODEM Tool always sends files in MacBinary II format; 
when receiving files, the XMODEM Tool detects the format of the incoming file and 
decides whether to use MacBinary I or MacBinary II to receive the file. 

When to use MacBinary 

Use MacBinary to transfer any Macintosh file, especially application files, system files, and 
Text files for which you want to retain the information in the resource fork. 

Use MacBinary to transfer (upload) files from a Macintosh to an information service, 
such as CompuServe, where another Macintosh computer using MacBinary can access 
the file. 

Some tips on transferring files 

To send a file, use the Send File command from the Session menu. If you're sending the 
file to a mainframe or other non-Macintosh host, you have to log in and set it up to 
receive the file first, that is, locate the file, issue the appropriate commands, and so forth. 
If you're sending a file to a Macintosh or another personal computer, you have to 
coordinate the transfer with the person receiving the file. 

To receive files, choose the Receive File command from the Session menu or check 
the Enable Auto Receive option in the File Transfer Settings dialog box so that files are 
received automatically. If you check Enable Auto Receive, the incoming data stream is 
monitored for a receive signal from the sending host. Remember to verify that the 
sending host supports the auto-receive feature. If it doesn't, you have to issue the Receive 
File command yourself. 

If you're receiving a file from a mainframe or other non-Macintosh host, you have to 
log in and set it up to send the file first, that is, locate the file, issue the appropriate 
commands, and so forth. If you're receiving a file from a Macintosh or another personal 
computer, you have to coordinate the transfer with the person sending the file. 
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MacTerminal 1.1 

MacTerminall.l is the predecessor of MacBinary. The main difference between the two 
methods is that MacTerminall.1 transfers the three parts of a Macintosh file in separate 
units: one for the data fork, one for the resource fork, and one for the Finder information 
block. The receiving computer either combines the three units into one file or saves them 
as three individual files. 

When to use MacTerminall.l 

Use this format to transfer a Macintosh file to or from a remote host that supports 
MacTerminall.l instead of MacBinary. (Many UNIX® systems have local applications, 
such as mac put and macget) that support the MacTerminal1.1 method.) 

Some tips on transferring files 

As with the other XMODEM methods, use the Send File command in the Session menu to 
send a file. However, with MacTerminal1.1, incoming files are received automatically 
because all file transfers are initiated by the sender. So, you don't have to use the Receive 
File command to receive files unless the sending computer does not support this auto­
receive feature. If the sender does not initiate file receipt, use the appropriate commands 
to prepare the host to send the file, then choose the Receive File command from the 
Session menu. 

When sending a file to a remote host, be sure to issue the appropriate commands to 
prepare the host to receive the file first. For example, if you're sending a file to a UNIX 
host, type macget at the system prompt before sending the file from your Macintosh. 

When receiving a file from a remote host, prepare the host to send the file. For 
example, if you are receiving a file from a UNIX host, type macput and the filename 
and the host will begin sending the file. The mac put program has options that you can 
use to specify whether the file is a 3-part file or just a data fork. 
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Straight XMODEM 

Straight XMODEM is the original version of XMODEM protocol. Unlike MacBinary and 
MacTerminal1.1, it transmits just the data fork of a Macintosh file. It also doesn't convert 
end-of-line indicators to match those used by the receiving application, so before using 
this method to transfer a file, verify that both your Macintosh and the remote host use the 
same indicator. Otherwise, the application receiving your file won't have the correct end­
of-line indicators. If you need the end-of-line indicators converted during file transfer, 
you should use the XMODEM Text method: you can use this method even when the 
other computer is using the Straight XMODEM method. 

• Note Remember that you may also be able to edit the file after it is received in order 
to fix the end-of-line indicators. + 

When to use Straight XMODEM 

Use Straight XMODEM to transfer the data fork of a Macintosh file to a non-Macintosh 
computer or to receive a non-Macintosh file. When your Macintosh receives a file, 
Straight XMODEM creates a Macintosh file and copies the incoming data into the data 
fork. 

Avoid using this method to send any Macintosh file that has data in the resource fork, 
namely application files and system files. However, if you have no alternative, see the 
transferring tips in the next section for some suggestions. 

Some tips on transferring files 

As with the other XMODEM methods, use the Send File or Receive File commands in the 
Session menu to send or receive a file, respectively. To send to or receive from a remote 
host, be sure to log in and issue the appropriate commands to set up the host first. 

When you must use Straight XMODEM to transfer Macintosh application or system 
files, use a file conversion utility, such as BinHex, first. This utility converts the entire file, 
including the resource fork, into text. The person receiving the file must have the means 
to convert the file back to a binary format. 
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To send document files, such as MacWrite® files, with formatting information in the 
resource fork, open the file and save it as text first. Often the Save As command in your 
word processor's File menu contains such an option. 

XMODEMText 

The XMODEM Text method transfers Text files only. In addition, when sending files, it 
converts the carriage return end-of-line indicators used in Macintosh files into the carriage 
return/line-feed indicators used by many other types of computers, thus preserving the 
spacing between lines and paragraphs in files that use either of these two indicators. 
When receiving a file, XMODEM Text converts the carriage return/line-feed indicators to 
carriage returns. 

When to use XMODEM Text 

Use XMODEM Text to exchange Text files between a Macintosh and a system that uses 
the carriage return/line-feed end-of-line indicator. You won't be able to send any 
Macintosh file that uses the resource fork (such as application or system files) with this 
method. 

Don't use this method to transfer Text files to another Macintosh; use MacBinary 
instead. 

Some tips on transferring files 

As with the other XMODEM methods, use the Send File or Receive File commands in the 
Session menu to send or receive a file, respectively. To send to or receive from a remote 
host, be sure to log in and issue the appropriate commands to set up the host first. 
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XMODEM file transfer settings 

You choose the File Transfer command from the Settings menu (shown below) to access 
a dialog box that lets you set the file transfer protocol attributes. 

Ii: File Edit Session 
Connection ... 
Terminal ... 

Folder for Receiued Files ... 
Saued Lines ... 
Paste Options ... 
Connect on Open 

When you choose XMODEM Tool from the Protocol pop-up menu in the File Transfer 
Settings dialog box, the dialog box displays the setup options for configuring your 
Macintosh to send or receive a file using one of four XMODEM protocol variations. The 
dialog box includes a Method pop-up menu from which you can choose a specific 
XMODEM method (see below). 

File Transfer Settings 

Protocol: I "MODEM TOOII 

• MacBinary 
MacTE-rminal 1.1 
str aight XMODEM 
XMODEM T E-xt osh filE-. 

Timing Options 

TimE-out AftE-r D SE-conds 

RE-try Up TO~TimE-S 

(( OK )] 

( Cancel) 

TransfE-r Options: Standard I 

RE-cE-iVE-d FilE- Options 

[8J USE- FilE-namE- SE-nt by RE-motE- ComputE-r 

o EnablE- Auto RE-cE-ivE-
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Setup options 

When you select one of the XMODEM variations from the Method pop-up menu, the File 
Transfer Settings dialog box displays the setup options for configuring your Macintosh to 
transfer and receive files using that method. The most commonly used setting for each 
option is preset as the default. However, you may need to change some of these settings, 
depending on the type of file being transmitted or the way the application on the 
receiving computer uses the file. In these cases, refer to the documentation for the 
receiving application or contact your system administrator for information about how to 
set the various options for the type of file you are transmitting. 

The following subsections describe the XMODEM file transfer setup options. The 
options are presented in the order they appear in the dialog box (reading from top to 
bottom and from left to right). Some options apply to one XMODEM method but not to 
another; these cases are noted in the descriptions. 

Method 

Use this pop-up menu to choose the variation of XMODEM that you want to use for file 
transfer. The options available in the dialog box change according to the methods you 
select. The help message below the Method menu also changes, briefly summarizing an 
important aspect of the XMODEM method you chose. The question mark icon identifies 
the help message. See "Choosing a File Transfer Method" at the beginning of this module 
for a full explanation of each method. The default method is MacBinary. 

Method: MacBinary 

Tr ansfers any Macintosh file. 

The MacBinary method transfers any Macintosh file (a document, an application, or a 
system file) to or from a Macintosh or any computer that supports binary XMODEM 
protocol. 
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Method: Mac Terminal 1.1 

Tr ansfers any Macintosh file) 
with automatic file reception. 

The MacTerminall.l method transfers Macintosh files to a Macintosh or another make of 
computer that supports MacTerminall.l. If the sender supports auto-receive, it signals 
the receiver to automatically receive the file, doing away with the need to manually enter 
a Receive File command. 

Method: Straight XMODEM I 

Tr ansfers the data fork of the 
file) without converting line 
endings. 

The Straight XMODEM method just transfers the data fork of files. Use this format if the 
file is going to be used on a non-Macintosh computer. 

Method: XMODEM Text 

Tr ansfers a text file) 
converting line endings between 
computers. 

The XMODEM Text method transfers Text files only. It transfers solely the contents of the 
data fork, converting outgoing carriage return characters to carriage return/line-feed 
pairs, and incoming carriage return/line-feed pairs to carriage returns. Choose this format 
when the remote system ends lines with carriage return/line-feed characters. 
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Timing Options 

The two options in this group regulate retransmission attempts. 

Timeout After ... Seconds This option determines the length of time (in seconds) that 
the receiving computer waits between blocks of data for an appropriate response from 
the other computer. Enter a whole number 0-32767; the default is 10 seconds. When 
using information services that may be slow to respond, you may need to increase the 
timeout value. 

Retry Up To ... Times This option determines the number of times the sending 
computer attempts to retransmit a block of data that the receiving computer has either 
received with errors or not acknowledged. Enter a whole number 0-32767; the default is 
10 times. For large files, you may need to increase this number. The XMODEM Tool 
automatically reattempts to send the first block up to 15 times. 

Transfer Options 

This pop-up menu lets you define the size of the blocks transmitted and the type of error­
checking performed. It also includes a CleanLink selection, which provides enhanced 
throughput because error recovery is disabled. The default setting for this option is 
Standard . 

• Transfer negotiations The XMODEM Tool can change the transfer option you 
select if the remote computer requests an alternative. Essentially, the receiver initiates the 
negotiation of transfer parameters and the sender adjusts its settings to the capabilities of 
the receiver: Should this negotiation take place, the File Transfer Status box indicates the 
transfer option substituted for your original selection. + 

In general, XMODEM error-checking can be accomplished in one of two ways: that is, 
by using a checksum or through Cyclic Redundancy Checking (CRC). A checksum is an 
extra byte added to each block of data by the sender. The receiving computer uses this 
byte to calculate whether the block was transmitted accurately. If the calculations match, 
the receiving computer sends an acknowledgment (ACK) to the transmitting computer, 
which responds by sending the next block of data. If the calculations do not match, the 
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receiving computer sends a negative acknowledgment (NAK) to the transmitter to request 
that the block be retransmitted. With the CRC method, the acknowledgment procedure is 
the same, but the sender adds a 2-byte CRC to the block, which is used by the receiver to 
verify the accuracy of each block. The CRC algorithm is statistically much more reliable as 
an error-detecting mechanism than is a simple checksum. 

Standa .... d I 

CRC-16 

1 K Blocks I 

CleanLink I 

Data is transmitted in 128-byte blocks with simple checksums; no CRC 
checking is performed. Choose this option if the remote system doesn't 
support any of the other options listed here. 

Data is transmitted in 128-byte blocks using the CRC-16 algorithm to 
detect errors. This option provides more reliable error-checking than 
does the Standard option. 

Data is transmitted in lK blocks (l,024-byte blocks) rather than 
128-byte blocks; thus, choosing this option results in faster data 
transfer than the Standard and CRC-16 options allow. The CRC-16 
algorithm is used for error-checking. 

Data is transmitted in lK blocks using the CRC-16 error-checking and 
the CleankLink technique. With CleanLink, no acknowledgment is 
required between sender and receiver; data transfer is faster with this 
technique because the sender does not wait for a block to be 
acknowledged before sending the next block. However, if the 
receiving computer detects an error, it cancels the transmission and 
stops the file transfer. Avoid choosing this option if your connection 
allows transmission errors, since any error that occurs while the file is 
being transmitted cancels the entire file transfer. Consider using 
CleanLink if you have an error-free connection, such as with 

• a connection established using error-correcting modems, such as 
the Digital DF242TM modem. Remember that the other end of the 
connection must have an error-correcting modem for the 
connection to be error-free. 

• an error-checking and recovery protocol, such as AppleTalk® Data 
Stream Protocol (ADSP). 
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Received File Options 

The options in this group allow you to define certain attributes of received files. 
Depending on which of the XMODEM methods you are using, one or the other of these 
options becomes available. 

Creator ID Choosing either the Straight XMODEM or XMODEM Text method activates 
the Creator ID option. This option lets you specify the application that should be 
launched when the Text file (received via either of these XMODEM methods) is opened 
from the Finder. The Creator ID is a 4-character code that identifies an application. 

To specify the Creator ID, click the Select button to display a dialog box listing the 
applications on your disk. Double-click the name of the application you want and the 
code for that application appears in the Creator ID field. When incoming files are 
received they are stored as the specified type of file. 

The default Creator ID is ttxt) for TeachText. If you don't change this setting, you can 
still open up a TeachText document with any application that can open Text files. Simply 
start up the preferred application, choose Open from the File menu, and double-click the 
name of the TeachText file. 

• Hint You can type an application's Creator ID code directly into the Creator ID field 
if you happen to know it. But, if you're not sure of the code, use the Select button. + 

Use Filename Sent by Remote Computer The settings for this option determine 
whether the XMODEM Tool automatically saves the received file with the original 
filename used on the sending computer. This option is available only with the MacBinary 
and MacTerminal1.1. methods. The default setting for this option is checked. 

[8J If this option is checked, when file transmission is complete, the 
XMODEM Tool automatically saves the file with the original name and 
does not prompt you to name the file. 
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Status box 

D If this option is unchecked, when file transmission is complete, you are 
prompted to name the file and then save it by choosing the Receive 
button in the dialog box. 

Enable Auto Receive Enable Auto Receive is a MacBinary option. When selected, you 
can automatically receive files under certain conditions. The default setting for this option 
is unchecked. 

D When this option is unchecked, the MacBinary method does not 
provide automatic file receipt. 

When this option is checked, file receipt is automatic with the 
MacBinary method as long as the sending computer supports this 
feature. MacTerminal monitors the incoming data for a receive request 
from the sending computer and, when one is detected, notifies the 
XMODEM Tool to receive the file. If the remote computer does not 
send the receive request, you can still choose the Receive File 
command in the Session menu to receive the file. 

During file transfer, a status box (such as the one shown below) indicates how the 
transfer is progressing. Click the Cancel button if you need to stop transferring a file. 

~ File Transfer Status for "CompuSerue Connection" ~ 

Downloading "Pok:er Game" ... 

Method: MacBinary 

Option I n Use: Standard 

File Size: 3892 bytes 

Block:s Transferred: 11 
Bytes Transferred: 1408 

Time Remaining: 1 minute(s). 

Status: Receiuing incoming data. 

I 
[ Cancel] o 10 20 30 40 50 60 70 80 90 100% 
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The Option In Use field may show a different option from the one you selected 
because requests from the remote computer can change this setting. 

• Note During the file transfer process, you can switch to another MacTerminal session 
document, as well as to another application or to a desk accessory, moving this status 
box to the background. When you want to check the progress of your file transfer, just 
move the status box back to the foreground by clicking it or by selecting it from the 
Windows menu. + 

Troubleshooting hints 

If you are unable to send or receive a file, confirm that the following conditions are true: 

• Your Macintosh and the remote computer are both using the XMODEM file transfer 
protocol and all the options (method, timing, transfer, and so forth) correlate. 

• The remote computer supports the XMODEM method you are using. 

• The remote computer supports the error-checking method you selected from the 
Transfer Options pop-up menu. 

• If the connection tool you are using has a data-bit option, it is set to 8-bit characters 
for compatibility with the XMODEM protocol. 

• Neither the remote computer nor the connection tool you are using specifies 
XON/XOFF handshaking, as the XMODEM protocol does not prevent XON/XOFF 
characters from being acted on. As a result, the computer receiving the file interrupts 
the transfer if it encounters a Control-S (XOFF) in the file, the checksum, or the CRC 
characters. 

• All the cables are properly connected. 
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Here are some additional suggestions: 

• If you are sending files over a noisy line, you may need to increase the number of 
retries (the number of times the XMODEM Tool tries to retransmit a block of data). 
See the Retry Up TO ... Times option for details. 

• When using information services that may be slow to respond, increase the timeout 
value. 

• If you have trouble receiving a file using the MacBinary method, verify that 
MacBinary was used to send it. MacBinary files have a 128-byte header. If the file you 
are trying to receive does not have this header, the XMODEM Tool tries to interpret 
the first 128 bytes it receives as header information anyway. This attempt may 
produce such effects as a "disk full" error message, an incorrect filename, or an 
unopenable file (wrong Creator ID). If you do receive a file you can open, the first 
128 bytes will be missing. 

• Sometimes mismatched connection tool settings can also cause problems, although 
symptoms of such problems usually occur while you're establishing the connection or 
logging in to a remote host. 

Alert messages 

While you are using the XMODEM Tool, the following alert messages may appear: 

A bad packet was received from the remote computer. 

This message appears when the XMODEM protocol receives an information packet that it 
was not expecting. For example, when you are using CleankLink, this message is 
displayed if a NAK is received (since NAKs are not supposed to be transmitted with the 
CleanLink technique). 
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Could not recover from an unknown problem after several tries. You could try 
again using a higher Retry value. 

Something is interfering with the file transfer. Try increasing the number of retrys. 
However, if you continue to receive this message, there may be problems at the receiving 
end of the connection; try again later, but if the problem persists, you may need to 
contact the remote computer's system administrator for help. 

The incoming fue is not in the MacBinary format. 

This message is notifying you that although you are set up to use the MacBinary method, 
the incoming file cannot be received because it is not being recognized as a MacBinary 
file. The file transfer will be canceled. 

There is not enough disk space on this volume for the incoming fue. 

The file transfer is stopping because there is not enough space on the disk to which the 
incoming file is being directed. Switch to another disk or free up some space on the 
current disk before trying to transfer the file again. 

The remote computer canceled the fue transfer. 

If you see this message, more than likely the person handling the remote computer has 
canceled the file transfer. 

The remote computer did not respond in time. You could try again using a 
higher Timeout value. 

The file transfer attempt is failing because the remote computer is not responding in the 
allotted time. Try increasing the timeout value. If you continue to be timed out, there may 
be problems at the receiving end of the connection; try again later, but if the problem 
persists, you may need to contact the remote computer's system administrator for help. 
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Memory requirements 

The number of MacTerminal session documents you can have open at once depends on 
the amount of memory required by the communications tools used with the open session 
documents. If you are having trouble opening as many session documents as you want, it 
may be helpful to look at the amount of memory required for the tools you are using. The 
XMODEM Tool requires approximately 40K-55K (kilobytes) of space in memory 
(depending on the functions that the tool is performing and the number of open session 
documents that are using it). To check the memory requirements for the other tools you 
are using, turn to the "Troubleshooting Hints" sections in the modules for those tools. 

If you are using MultiFinder®, you can choose About the Finder from the File menu to 
check how much memory is available to MacTerminal. If there isn't enough memory 
available, you can increase the partition size allocated for MacTerminal (use the Get Info 
command in the File menu). 
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VTIO2™Keyboard Emulation 
Quick Reference Card 

VTI02 keyboard 

ON LINE OFF LINE LO~~ED 

r-:::I SET CLgALL OSF s2p ToSE TR2MIT RE~VE ,22 rtl GI EJ 0 
~ CLEAATAB TABS LINE AS 10 SPEED SPEED COLUMNS RESET U U 0 

B OJ [!] ~ IT] rn m rn w rn rn u[IJ [J ~:~~E B 
0000 
000EJ 
0000 
CD 0 CD I(PRINT) 

~~B00000[!]~0rnrnn8 
8@J0000[QJ00G0DCJc::Jrn 
~I SHIFT 100~0~0~[3Jm[]J[ SHIFT Is D

ENTER 

I 0 I . 
'I I' 

To emulate these VTI02 keys On Apple® Classic keyboards * use On Apple ADB keyboards t 

Cursor (arrow) keys Cursor (arrow) keys or Keys menu Cursor (arrow) keys or Keys mel 

Backspace Backspace Delete 

Delete Option-Backspace Option-Delete 

Short break Option-Enter Option-Enter 
(Break) 

Long break Shift-Enter or Session menu Shift-Enter or Session menu 
(Shift-Break) 

Answerback :3€: -Enter Control-Enter 
(Control-Break) 

Control :3€: Control 

Escape Tilde/quotation mark (-/') Escape 

Left single quotation mark, :3€: -Tilde/quotation mark (-/') Tilde/quotation mark (~r) 
grave accent (') 

Tilde (-) :3€:-Shift-Tilde/quotation mark (-/') Shift-Tilde/quotation mark (-/') 



D86cJ 
O[][][] 
CJ[][]D 
DDCJrJ 

CJ ~aol ~aol ~:J°l 
llOlas sdEia wnu - --



To emulate these VTI02 keys On Apple Classic keyboards use On Apple ADB keybo~rds use 

Keypad Keypad or Keys menu Keypad or Keys menu 

Line Feed ~-J Control-J 

No Scroll ~ -Q/~ -S or Keys menu Control-Q/Control-S or Keys menu 

PFl; PF2;PF3;PF4 Keypad Keypad 

SetUp Settings menu Settings menu 

* Applies only to the Apple Classic Extended keyboard that came with the Macintosh® Plus computer. 

tAp plies to all ADB (Apple Desktop Bus~ keyboards: Apple, Apple Extended, Apple Extended II, and Macintosh Portable (with a 
keypad). 

Copyright © 1990 Apple Computer, Inc. All rights reserved. 

Apple, the Apple logo, and Macintosh are registered trademarks of Apple Computer, Inc. Apple Desktop Bus is a trademark of Apple 
Computer, Inc. VT102 is a trademark of Digital Equipment Corporation. 



Apple Classic Extended (Macintosh Plus) keyboard 

OD~~~~~~~DDD~~ ~OOD 
LJ [J LJ [J[J [J [J LJO[J [J[J[Jn 0 [J [J 0 
E[J[J[J[J[J[J[J[JDODEJ [J[J[J[J 
[Shift J [J [J [J [J [J [J [J [] [] [] LJ [] 0 [J [J II 
~[3€ )[ )OLJ[J[] DOU 

Apple ADB keyboard 
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VT320lMKeyboard Emulation 
Quick Reference Card 

VT320 keyboard 

[] D (] [rJ [[] ~ [] [] (] [[] []EJ[]~ 
U~ EJ[]EJu[]~D~EJ[][J A 

EJLJ]J~~~[]EJEJ[]U[]Du[] U 
1 Shift 1[J[]u[JtJ[]EJ~DD[]IShift 1 
-----, 1 r 

To emulate these VT320 keys On Apple® Classic keyboards * use 

Backspace Option-Backspace 

Delete Backspace 

Short break (Break) Option-Enter 

Long break (Shift-Break) Shift-Enter or Session menu 

Answerback (Control-Break) :3€ -Enter 

Control :3€ 

Escape Tilde/quotation lllark (-/') 

Left single quotation mark, :3€ -Tilde/quotation mark (-/') 
grave accent (') 

Tilde (-) :3€ -Shift-tilde/quotation mark ( - /') 

Compose character Option-(key) 

Line Feed Command-J 

Print Screen File menu 

Set Up Settings menu 

Hold Screen :3€ -Q/:3€ -S or keys menu 

LJLJUL 
[][][]L 
[][]Ul 
[][][][ 
1° 10 

On Apple ADB keyboards t 1 

Option-Delete 

Delete 

Option-Enter 

Shift-Enter or Session menu 

Control-Enter 

Control 

Escape 

Tilde/quotation mark ( - /') 

Shift-tilde/quotation mark (-/') 

Option-(key) 

Control-J 

File menu 

Settings menu 

Control-Q/Control-S or keys men 



e ADB Extended and ADB Extended II keyboards 

GJ GJ GJ GJ GJ GJ GJ GJ GJ [;J GJ [;J w [;] [;J num caps ;;n n 
lock lock lock lsLJ 

[] [] [J [] [] GJ [] GJ [] [] EJ [] [delete 1 

JGJ[;]GJGJ[]GJ~D[;]GJ[][] D 
J GJ GJ GJ [J GJ GJ CJ GJ 0 0 CJ [return 1 

~ GJ GJ [J GJ GJ GJ GJ [] [] [] [Shiff I 
] [option 1 D [ 1 D [option 1 G;J 

e ADB Macintosh Portable keyboard (with a keypad) 

[JJ r@l[]rn[]%Fl[]n[]rnDItlr--l 
1 U 3 U5 lLJ7 lLJ9 LLJ=- U~ 

J~~DGJ[J[JGJO~[][J[Jn 
~[]O~[J[JGJ[JGJDO[]~ 
~ [] [] [] [J [J GJ ~ [J [] [] [Shiff I 

~D[][ 1[]~w[U[i] 

nnrPaQe1 
~ ~ l!!LJ 
nnrPagel 
lQJ~~ 

[i] 
~[U[:J 

[;J[JO[J 
[]GJGJ[J 
[JGJGJ[:] 

f9BD 
G;JOOO 
[J[][]O 
[]O[]O 

f9BD 

o 

(r~ 

~-) 

(:) 



To emulate these Vf320 keys 

Keypad 

Cursor (arrow) keys 

Find 

Select 

Insert 

Remove 

Previous Screen 

Next Screen 

F6 

F7 

F8 

F9 

FlO 

Fll 

Fl2 

F13 

Fl4 

Fl5 

Fl6 

Fl7 

Fl8 

Fl9 

F20 

U6-U20§ 

On Apple Classic keyboards, use 
the Keys menu or press 

Keypad 

Cursor (arrow) keys 

Option-Keypad zero (0) 

Option-Keypad period (.) 

Option-Left Arrow 

Option-Right Arrow 

Option-Up Arrow 

Option-Down Arrow 

Option-Keypad clear 

Option-Keypad equals ( = ) 

Option-Keypad slash (f) 

Option-Keypad asterisk (*) 

Option-Keypad 7 

Option-Keypad 8 

Option-Keypad 9 

Option-Keypad minus (-) 

Option-Keypad 4 

Option-Keypad 5 

Option-Keypad 6 

Option-Keypad plus ( +) 

Option-Keypad I 

Option-Keypad 2 

Option-Keypad 3 

Shift-aptian-Keypad key 

On Apple ADB keyboards, use 
the Keys menu or press 

Keypad 

Cursor (arrow) keys 

Option-Keypad zero (0) 

Option-Keypad period (.) 

Option-Left Arrow 

Option-Right Arrow 

Option-Up Arrow 

Option-Down Arrow 

Option-Keypad clear 

Option-Keypad equals (=) 

Option-Keypad slash (/) 

Option-Keypad asterisk (*) 

Option-Keypad 7 

Option-Keypad 8 

Option-Keypad 9 

Option-Keypad minus (-) 

Option-Keypad 4 

Option-Keypad 5 

Option-Keypad 6 

Option-Keypad plus ( + ) 

Option-Keypad I 

Option-Keypad 2 

Option-Keypad 3 

Shift-Option-Keypad key 

* Applies only to the Apple Classic Extended keyboard that came with the Macintosh® Plus computer. 

t Applies to all Apple ADB (Apple Desktop BusTM) keyboards: Apple, Apple Extended, Apple Extended II, and Macintosh Portable (with 
a keypad). However, since ADB Extended keyboards contain Function and Editing keys, you must use those keys instead of the Option­
key combinations shown. 

§The key combinations for U6-U20 are identical to the key combinations for F6-F20, respectively, except you also press the Shift key. 
You can also generate U6-U20 by holding down the Shift key while using the Function Keys menu, or if you are using an AD B Extended 
keyboard, by holding down the Shift key while pressing the appropriate Function key. 

Refer to the Communications Tools Reference for additional characters you can generate using the DECTM Supplemental or 
ISO Latin Character sets. 

Copyright © 1990 Apple Computer, Inc. All rights reserved. 

Apple, the Apple logo, and Macintosh are registered trademarks of Apple Computer, Inc. Apple Desktop Bus is a trademark of Apple 
Computer, Inc. DEC and VT320 are trademarks of Digital EqUipment Corporation. 



Apple Classic Extended (Macintosh Plus) keyboard 

OD~O~~~~DO~O~~ ~ODO 
t=J [J LJ [J [J [J [J LJD [J [J oon [J [J [J 0 
EJ[J[J[J[J[J[J[J[JODDEJ [J[J[J[] 
[Shift J [J [J [J [J [J [J [J 0 0 [] EJ [J [J [J [J II 
E:J[X J[ J[]LJLJ[] ~ou 

Apple ADB keyboard 
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