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Introduction

All of PESA’s matrix control systems support a serial interface where the same basic commands can switch and status the router.  Each control system accepts a varying number of commands across the serial link.  However, all the control systems support a basic set of 4 commands that allow an external computer to switch the matrix, lock/unlock and output, and read status back from the matrix.  These commands are described in here. 

The Connection

The serial connection to the PESA routing control systems is either RS-232 or RS-422.  (Most likely through a 9 pin D connector.)  The actual signal type is either jumper selectable or dependent upon which serial port you connect to.  For the most part, this connection will be RS-232.

If you are going to connect a PC to the PESA router, you will need a standard NULL modem cable.  This cable redirects the appropriate signals between the PC and the PESA controller.  Since a PESA controller’s serial port is pinned identical to a PC’s, it does not matter which end of the NULL modem cable is connected to which piece of equipment.  

A Standard NULL Modem Cable 




The Commands

The command set for the PESA routers serial link was originally developed for a now obsolete control system back in the early 1980’s.   Since that time, many things have changed…except for PESA’s control protocol.  PESA’s commitment to backward compatibility means that once you learn to switch a PESA router; you will be able to continue to do so for a long time.  It also means that PESA commands are more cryptic than they need to be.  However, once you learn what they are, they start to make some sense.  

The four basic commands for controlling a PESA router are:

· Take Switch Command (H)

· Toggle Lock Command (L)

· Switch Status by Destination (Y)

· Lock Status for All Destinations (W)

These are supported by all the current PESA control systems and allow you to perform the basic functions of a control system.  

Serial Command Structure

All PESA serial commands start with one character or two characters of the alphabet.  (For switching it’s one character.  For lock commands it’s two letters.) If the command needs more information than simply the command letters, the additional information is coded into 3 digit decimals that are added after the command.  After that, you can add a checksum to the command, though this is no longer required.  Finally you attach a carriage return and a linefeed and you have a full command.  

Command Format:

<Command Letter><Optional Data Arguments><Optional Checksum> <Carriage Return> <Linefeed>

For switching commands (both take switch and status router), you need to know how many levels of control that are configured in your system.  These often represent the types of matrices that you are switching.  For example, a video and stereo audio system would most likely be three levels so that you can switch the audio to something different than the video.  However, if you didn’t want to split the video or the audio, you could configure it all as a signal level.  Bottom line is that you need to figure out how many levels of control you are dealing with.  

NOTE: For brevity, carriage return-linefeed sequences are denoted as <cr-lf> in the command descriptions.

Take Switch Command

This is the workhorse command that allows you to switch the router.  The command consists of the letter H followed by the number of the destination you are switching and the sources to switch for all the levels that you are controlling.  

H <Destination> <Level 1 Source> <Level 2 Source>…<cr-lf>

Note that even if you are only going to switch the first level, you need to specify the command for all the levels that you have in your system.  (The PESA controller wants to make sure that you aren’t forgetting something before we take a switch.)   If you don’t want to switch a particular level, place a “000” in the levels place to indicate no change.  

If your command was accepted, the PESA controller will return a “G” followed by a carriage return and a linefeed.  

If the destination was locked, you’ll get an “L” response with a carriage return and linefeed.  

If an error occurred you will get an “E” or an “N” response.  The “E” means that there was a problem on the physical connection.  An “N” means that there was a problem in the way the command was formed. 

Example 1:

Take Input 5 to Output 6 on a two level Ocelot System.  This command is:

H006005005<cr-lf>

Example 2:

Take Input 15 to Output 1 only on the first level of a three level system.  

H001015000000<cr-lf>

(Note the use of 000 on levels 2 and 3.  This means no change to those levels.)  

Example 3:

Take Input 11 to Output 4 only on the first level, and input 6 to output 4 on levels 2 and 3. 

H004011006006<cr-lf>

Toggle Lock Command

This command toggles the lock state of the destination specified in the command.  This command requires two characters.  The command is:

LS<destination><cr-lf>

If your command was accepted, the PESA controller will return a “G” followed by a carriage return and a linefeed.  

If an error occurred you will get an “E” or an “N” response.  The “E” means that there was a problem on the physical connection.  An “N” means that you probably specified a destination that does not exist.  

Example 1: 

If destination 1 is unlocked and you want to lock it, you send:

LS001<cr-lf>

Now if you want to unlock it, you repeat the command:

LS001<cr-lf>

Switch Status By Destination Query

If you want to know what is switched to a destination on your router, you need to use the Switcher Status Query.  

Y<destination><cr-lf>

If your command was accepted, the PESA controller will return a string with the following format:  

<destination><status><level 1 input><level 2 input>…<checksum><cr-lf>

Where:

Destination is a repeat of the destination that was requested

Status is an indicator of whether there are any errors reported for the destination.  (The status consists of two characters long for 1-4 level systems, three characters for 5-6 level systems, 4 characters for 7-8 level systems, etc. etc.)   

Level 1 Input is the input that is connected to the destination on the first level.  

Level 2 Input is the input that is connected to the destination on the second level.  

If an error occurred you will get an “E” or an “N” response.  The “E” means that there was a problem on the physical connection.  An “N” means that you probably specified a destination that does not exist.  

Example 1: 

Given that input 7 is connected to output 6 on both levels of a two level system.  A command of: 

Y006<cr-lf>  

Causes the following to be returned: 

0060000700724<cr-lf> 

Note: the 24 at the end of the command is a checksum that the PESA controller places on the end of the command.  It can be used to verify the contents of the message or can be ignored.  It is placed there to maintain compatibility with devices that more utilize the checksum feature of the PESA protocol.   

Example 2: 

Given that Output 13 is connected to input 7 on the first level and input 12 on the other levels.  A command of: 

Y013<cr-lf>  

Causes the following to be returned: 

0130000701201201244<cr-lf> 

The 44 at the end of the string is a checksum.  (See previous example.) 

Lock Status for All Destinations Query

If you want to know what destinations from the router are locked, you use the Lock Status query.  

WS<cr-lf>

If your command was accepted, the PESA controller will return a string with the following format:  

<Destination 1><Destination 2>…<checksum><cr-lf> 

Where:

Each destination’s status is listed in order as a number where 0 means unlocked, 1 means locked, and 2 means protected (for those systems that allow for protect.) 

Checksum is the a checksum calculation of the previous characters to provide backward compatibility with those systems that 

<cr-lf> is the two character carriage return-linefeed terminator.  

If an error occurred you will get an “E” response.  The “E” means that there was a problem on the physical connection.  (The “N” should not be returned for this command.) 

Example 1: 

Given that output 6 is the only output locked on an 8x8 Ocelot.  A command of: 

WS<cr-lf>  

Causes the following to be returned: 

0000010081<cr-lf> 

Note: The 81 is the checksum on the response. 

Example 2: 

Given that output 5 and output 13 are locked on a 16x16 Ocelot system.  A command of: 

WS<cr-lf>  

Causes the following to be returned: 

000010000000100002<cr-lf> 

The 02 at the end of the string is the checksum on the response 

Things to Watch For  

The following are some possible gotcha’s when communicating to a PESA controller.  

Hardware Handshaking

Most PESA controllers use hardware handshaking for controlling the pace of incoming characters.  What this means is that if you don’t provide flow control signals to the serial port on the PESA controller, your control program may not work.  Failure to provide these signals may cause the PESA not to process your commands or not send out any responses.  

If you are not sure whether you are providing hardware handshaking signals to the PESA router, than your best bet is to loop back pin 7 to 8 and pin 4 to 6 on the serial cable connected to the PESA controller.

This is only an issue when you are using RS-232 communications.  This is not an issue with RS-422. 

Checksums

From when the PESA control protocol was initially written until recent modifications, the PESA control protocol used to require checksums on commands into and responses out of the PESA controller.  The checksums are characters whose value can be calculated from the previous characters in the command or response.  They are used to validate that the command being input was not garbled on transmission.

Recent modifications to the PESA controllers allow you to avoid attaching checksums to commands input into the PESA controller.  However, for the sake of backward compatibility, checksums are placed onto all responses aside from the simple “G”, “L”, “N”, and “E” responses.   If you don’t care about checksums, just ignore them.  

Though PESA controller’s can be set to ignore checksums, they also can be set to look for them as well.  If you are continually getting back “E” responses on your commands and do not understand why, it’s a good possibility that the controller is expecting a checksum.  Check your controller’s configuration to make sure that the checksum calculation is turned off. . 

It is beyond the scope of this document to tell you how to calculate these checksums.  If you really want to know, please refer to the PESA CPU Link Protocol #1 document, which gives a full detailing of everything about this protocol.  

How many levels do I have? 

When you take switches on the PESA, you have to specify a value for every level configured on the controller.  (You can specify more if you want, but not less.)  This means you need to know how many levels are configured.  

On an Ocelot controller, you can refer to the back DIP switch or simply press the level buttons on the Ocelot control panel.  If the level 3 button can be lit but not the level 4 button, then you have a three level system.  (If no level key can be lit, then you have a single level system.) 

If you are controlling a 3500 control system, you need to check the configuration that was loaded into the controller’s FLASH memory.  The system administrator should have this information.  

Status Characters in the Switcher Status Query

The status characters in the switcher status query’s response reflect whether the control system is having problems reading/controlling the matrix that is being used for the specified destination.  If the values are non-zero, the controller has detected a problem.  

The actual meanings of the status characters are quite cryptic.  If you really want to know what they mean, please refer to the PESA CPU Link Protocol #1 document.  

Why Carriage Return and Linefeed? 

Many text based protocols need to have a means to know when the command is done.  In the old days, these commands were often tested using terminals.  A carriage return and a linefeed character on the end of a string guarantee that you could see the response on a terminal.  

The PESA protocol really triggers off of the linefeed character.  Anytime you send a linefeed character, you should see a response.  However, if you only send a linefeed without the carriage return, you will get an “E” error response. 
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NOTE: CD (pin 1) connection is optional, CD may be left as a no connect on these cables.
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