Recommended A+ for Unix software and modem settings

The purpose of this document is to be a general knowledge guide of recommended modem and software settings for using A+ for Unix.  It is not intended to be an “all inclusive” guide but rather to give suggestions as to what the best settings might be.  Because of the differences in modem commands and connection requirements, please check with your modem manual and communications partner on any special requirements that may be necessary.

Setting up A+ on a Unix platform tends to be more complicated than platforms such as Windows.  This is because of the various port configurations that are available to Unix and it’s derivatives.  For the purposes of this document, an assumption has been made that the port is lacking certain options such as flow control, and therefore the recommended setting reflect this.  Your port may have more available options, but treat this document as a good starting place.  

Flow control is an import feature in asynchronous communications.  It allows the computer to stop the flow of data if the system is busy and the buffering approaches it’s limits.  There is three flow control settings available to A+: “Hardware”, “Software” and “None”.  

Setting flow control to “None” disables flow control entirely at the computer port and is the A+ default setting.  This is the safest setting for a Unix system because not every port and modem supports flow control.  Unix platforms generally use additional smart hardware for port service and rarely have buffers that are less than 1024 characters.  This fairly large buffer gives the operating system time to get back to the port if it’s busy without losing data.    

The next available option is “Software”.  The way software-based flow control works is that it imbeds stop and start control characters in the return data stream to tell the sender to stop sending and then to start again.  One problem with this flow control type is that when connecting greater than 2400bps the data is coming too fast to be stopped in time, and generally the buffer will overflow before the command even gets to the sending modem.  Many Unix port boxes will see this setting and assume the data will stop in time and therefore put limitations on the buffers and the attention the port gets.  Some Unix systems will even delay getting the port data until enough has been received, causing a “stop-and-go” effect during certain transfers.  Use this setting only if required by the host system.  Be advised that it can be difficult to send binary transfers with software flow control.  Because the start and stop characters are just like any other character in the data stream, it is possible for a data character to get misinterpreted as a stop character and stop the transfer.  This is common in protocols like Xmodem.  Software flow control may be useful in certain terminal emulation instances, but generally not for transfers.

The last option available is “Hardware”.  Hardware flow control uses a signal on the communications port to tell the modem to hold the data stream.  The reaction time is very quick, and the data flow should stop immediately.  This mode requires that both the port and the modem support the flow control method, and that the Unix system will respond to it correctly.  This cannot be assumed on Unix, but since there is already fairly good buffering provided it is not usually needed.  

It is also important to set the modem initialization string properly so that the modem will operate as expected.  The default string in A+ is extremely generic, and doesn’t contain any special strings for flow control.  Here is an analysis of the current A+ default string outlining what the various options do:

AT&MX4V1QES8=5&C1&D1M1S0=1

AT – This is the modem ATtention getter.  It tells the modem a command is coming.

&M – This tells the modem to be in asynchronous mode.

X4 – This command tells the modem to give detailed connection descriptions.

V1 – This command tells the modem to talk in plain English instead of numbers.

Q – This tells the modem to return result codes (Q0).

E – This tells the modem to turn echo off (E0). The echo can confuse our dialer.

S8=5 – This means that comma characters cause a 5 tick pause in the dial.

&C1 – This tells the modem to signal the connection normally using the CD signal.

&D1 – This tells most modems to return to command mode when the DTR signal is asserted.  This may need to be changed to &D0.

M1 – Tells the modem to turn the internal speaker on until it is connected to another modem.

S0=1 – Tells the modem to answer a call on the first ring.

These commands are all generic generally accepted by every modem type.  There can be an issue with &D1 however.  The safest setting for a Unix system set with Flow Control=None would be &D0.  Certain versions of A+ already have this set to &D0, so change this setting if needed.  All asynchronous modems that have been tested support this option and it is considered a “standard” command, so it is safe to change this option.

The last recommendation is in regard to the port speed with respect to the modem connect speed.  It is recommended that the port speed in A+ and the modem’s maximum connect speed be set to the same value. This takes advantage of the data correction capabilities of v.42bis.  This setting is also done via the initialization string, but the command option varies from manufacturer to manufacturer and even from modem model to modem model.  It will be necessary to consult the modem manual for details on the proper command to set the modems’ connect speed correctly.  It will also be necessary to change the initialization string to set the modem for no flow control as well.  This is because most modems are factory set to hardware flow control.  This command string also varies from model to model. Some examples of a few common modem types are provided below using our default port speed of 9600bps.  The changes to the default initialization string are underlined in each initialization string example.

US Robotics (now 3Com) Courier or Sportster

To set flow control on the US Robotics (now 3Com) Courier or Sportster modem requires setting the &H, &I, and &R options.  The correct settings for a flow control of none would be &H0, &I0 and &R1.  

To set the connect speed using a US Robotics (now 3Com) Courier or Sportster modem requires the proper adjustment of the &N command.  The proper setting to select a maximum connection speed of 9600bps to match the port would be &N6.  .  Since A+ does not support extended result codes (LAPM, MNP), &A0 is required to turn these off.  So implementing all of the changes recommended would require the following settings:

A+ FLOW CONTROL=NONE

Modem initialization string = AT&MX4V1QES8=5&C1&D0M1S0=1&N6&H0&I0&R1&A0
Motorola V.32, V.32E, V.3400, V.3600

To set flow control on Motorola V.32, V.32E, V.3400, V.3600 and other current models requires setting the \Q option correctly.  Also the XON/XOFF passthru mode should be enabled or these characters will be stripped.  This is controlled with the \X option.  To disable flow control and enable XON/XOFF passthru set these options to \Q0\Q4\X1. 

To set the connect speed using a Motorola V.32, V.32E, V.3400, V.3600 and other current models requires setting the %B option.  The Motorola modem supports a nice option that forces the connection speed to match the port speed, so in almost all cases the %B0 option is the one desired.  Since A+ does not support extended result codes (LAPM, MNP), \V0 is required to turn these off.  Implementing all the recommended changes would require the following settings:

A+ FLOW CONTROL=NONE

Modem initialization string = ATX4V1QES8=5&C1&D0&S1M1S0=1%B0\Q0\Q4\X1\V0
Multitech modem (most models)

To set the flow control using a Multitech modem (most models) requires setting the &E option.  To disable the flow control, we need to set this to &E3&E7&E10&E14.

To set the connect speed using a Multitech modem (most models) requires using the $MB and $SB options.  To set a maximum speed of 9600 on these modems use the commands $MB9600 and $SB9600.  Using $SB9600 also requires $BA1 to turn off speed conversion.  Since A+ does not support extended result codes (LAPM, MNP), &Q1 is required to turn these off.  So to implementing the recommendations requires these settings:

A+ FLOW CONTROL=NONE

Modem initialization string=

ATX4V1QES8=5&C1&D0&S1M1S0=1$BA$MB9600$SB9600&E3&E7&E10&E14&Q1
The above settings all assume that you are using our A+ default speed of 9600bps.  This is a good starting point because variations in modem, phone line, and long distance carrier quality tend to be more pronounced at higher modem speeds.  This does not by any means imply that this is the only speed available, and indeed higher speeds are allowable.  Since the majority of modem connection problems relate to phone line issues, it is a good idea to start low and work your way to higher speeds.  

Summary of the initial recommended settings for A+

Under the Port Settings:

· Leave the Speed (BPS) at the default setting of 9600.

· Set Flow Control to NONE

Under the Modem settings, modify the Modem Initialization String:

· Change &D1 to &D0 if needed

· Add the appropriate initialization options to disable flow control on your modem.

· If available, add an initialization command to have the modem connect speed match whatever speed the port has been set to.

-or- 

· Add an initialization command to set the maximum modem connect speed to match the Speed (BPS) default setting of 9600.

Once you have established reliable communications using the recommended settings, you can experiment with increasing your port and modem speeds to find the optimum settings for your environment.  A key thing to remember is that A+ controls the port and modem independent of how the port is set up in Unix. Therefore your changes will center on the A+ port settings and the initialization string sent by A+.

On modems that have an initialization string command that instructs the modem to match it’s connection speed to the port speed, such as the Motorola, you will want to use this command in the A+ initialization string.  You can then experiment by incrementing the A+ port speed to find your optimum setting.  

On modems that do not have this speed matching ability you can increment the A+ port speed to the next higher setting, i.e. 9600 to 19200, to 38400, etc, each time changing the A+ initialization string so the modem’s maximum connect speed parameter matches the A+ port speed setting.

Notes on factors effecting dial up communications

Since no two installations are exactly the same, there is no way to predict what the maximum connection speed would be for a particular installation.  Careful adjustment of the modem connection speeds and the port speed settings are necessary to get the maximum throughput.  Be advised that these types of communications are different than communications with a local system or Internet Service Provider, and as such it is usually not a good idea to run the port or the modem at its maximum speed.  It is much more reliable to set the modem and port to the same speed.  This allows the v.42bis capabilities of most modern modems to be used to correct slight errors in the data stream rather than just for high-speed data compression.  

Regarding phone line issues, to get the best communications possible, it is best to use a direct outside line with a good long distance carrier.  Many calls received at Cleo Technical Support can be easily solved by connecting the modem to an unshared phone line (no other modems or fax machines on the same line,) that is not on the business PBX, and has a good long distance carrier, such as AT&T.  

Another point to consider is modem quality.  Phone line noise is inevitable even on the best of phone lines and how the modem deals with this noise will be a factor.  For instance, some modems are excellent at noise rejection, resulting in shorter training to establish a connection, less redial attempts, and less retransmission of bad data blocks.   Cleo recommends Motorola modems.  Although higher priced, they have an excellent track record for connecting in less-than-ideal conditions, which should be an important consideration for anyone operating in a business environment.
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