Disclaimer








No responsibility or liability is accepted by LASERMAX or Anthony Barrett for damages arising from the use of the LASERMAX LASER controller computer software.  It is assumed that the user of this software knows & understands the safety requirements of operating LASER systems.  The LASERMAX LASER controller computer software is bought with all bugs (if any).  All modifications to your Amiga are done at your own risk & may void product warranty.  It is recommended you seek qualified technical persons to modify the Amiga’s hardware.   





























Copyrights & warnings








The LASERMAX LASER controller computer software & this manual are copyright 1995 by Anthony Barrett.  All rights reserved.  YOU MAY NOT COPY THIS PROGRAM FOR ANY REASON EXCEPT BACKUP.  YOU MAY NOT DISASSEMBLE, REVERSE ENGINEER OR CHANGE THE PROGRAM CODE IN ANY WAY.  This software is automatically registered to the user & company (if any) upon purchase.  Warning  this software has a serial number embedded into the code (not just in the “About...” window).  This allows for the tracing of any illegal copies of this software.  Illegal copies will be traced back to the registered owner & the owner will be prosecuted to the full extent of the law (not to mention the loss of upgrades).  YOU ARE RESPONSIBLE FOR YOUR REGISTERED COPY OF THIS PROGRAM!  Illegal copies will jeopardise future releases & upgrades.  A demo version of this software is available on request or it can be downloaded from most good Amiga BBS systems.  The demo version has all the output routines removed.  The demo version is for evaluation & may be freely distributed.


�
Overview








Introduction





Thank you for purchasing the LASERMAX LASER controller software.  This software is the result of over two years work.  The program originated from a hobbyist interest in LASER lighting & an experienced background in Amiga assembly language programming (M A X’s BBS being a previous successful software release).  The software started as a simple lissajous pattern generator to drive low speed open loop x/y scanners straight from the Amiga’s right & left audio channels (with no DC modifications).  It was only intended to be used by myself.  As the hobbyist interest grew so did the software.  Recently the software was fully developed for professional use with low & high speed x/y scanners systems.








The Commodore Amiga





The commodore Amiga is the prefect platform for this application.  The Amiga’s standard audio hardware consist of four 8 bit digital to analogue converters with DMA (Direct Memory Access).  The four D to A converters are mixed together into two channels (right & left) & then pass through a 7KHz cutoff filter & operation amplifier (op amp) circuit.  The DMA allows the audio hardware to access the output data with little processor intervention.  This frees the processor to do other things like real time rotations.  A standard Amiga will drive a set of low speed open loop x/y scanners with a standard stereo amplifier.  With a small modification to the Amiga’s audio hardware, the AC (Alternating Current) coupling capacitors are bypassed allowing for DC (Direct current) output.  The DC output gives movement control & a more accurate output signal suitable for driving high speed closed loop x/y scanner systems.  With simular software being used on the IBM PC platform, expensive & additional hardware is required.  The Amiga needs no or little addition hardware (a simple DC amplifier) & is inexpensive.  The future of the Amiga brings promise of high speed 68000 series processors & expanded 16 bit audio hardware.  The LASERMAX LASER controller software will be expanded & modified to make use of all future Amiga hardware.  The Amiga’s graphics user interface called Intuition provides a standard user environment which is easy to learn & use.








Features





The LASERMAX LASER controller software has been specially written for LASER lighting requirements of the entertainment industry.  The software is intended for use in disco & dance LASER lighting.  The software features over one hundred on screen control gadgets allowing the LASER operator full control of the LASER lighting effects right down to the beat of the music.  The LASERMAX LASER controller software has built in lissajous patterns suitable for low & high speed x/y scanner systems.  The software also has a full featured drawing editor, allowing easy creation of pictures, logos, text & shapes suitable for high speed x/y scanner systems.  Built in effects such as rotation, spin, morphing & draw screen can all be used simultaneously in real time!  Automatic record mode allows play back of all manual operations including LASER movement via mouse & joystick.  Sequences can then be saved to disk & fine tuned with any Amiga text editor.  Up to forty three sequences can be available on screen at once.  By using configuration (text) files the operator can automatically load a different set of sequences quickly & easily.  The software has a built in scope mode (Amiga 3000 & faster models only) allowing the operator to monitor the LASER output or create sequences without a LASER connected.  The entire program code has been written in assemble language for fast execution time.


�
Installation








System requirements





The LASERMAX LASER controller software will only run on an Amiga with a 68020 or latter processor.  The faster the Amiga the better.  LASERMAX LASER controller has a scope mode which does require an Amiga 3000 or faster model (Amiga 4000).  The software will run on a factory Amiga 1200 satisfactorily.  The ideal Amiga would be the Amiga 4000 with a 68040 processor.  The software does not need any more memory than what the factory Amiga is supplied with, although it is better to have at lease one megabyte of “Fast mem” (as opposed to “Chip mem”) which will boost the performance of your Amiga.  LASERMAX LASER controller has a built in clock display so an internal clock would be recommended (you can set the Amiga’s time manually every time the Amiga is turned on).  A small modification is required to the Amiga to allow DC output (see “How to modify your Amiga”).  You may also need an external DC amplifier.  This depends on your Amiga and x/y scanner system.  The software will control a shutter (a solenoid or motor which shuts off the LASER beam by deflecting it or blocking it so that the LASER beam is stopped from getting to the x/y scanners) via the serial port and parallel port (see “Connecting”).








Hard drive install 





To install LASERMAX LASER controller on your hard drive you will need to copy the following files onto your hard drive.  There is no copy protection on the software disk (but there is a serial number system see “Copyrights & warnings”).  You can type the following commands in the CLI window or if you are confident with the Amiga then you can use a directory utility:





Copy LASERMAX:LASERMAX DH0:


Copy LASERMAX:LASERMAX.info DH0:


MakeDir DH0:LASER


Copy LASERMAX:LASER/ DH0:LASER/ All


Copy LASERMAX:Libs/reqtools.library DH0:Libs/


Copy LASERMAX:S/LASERMAX.config DH0:S/





If you are using an Amiga 3000 or faster model then you can copy and use the other configuration file:





Copy LASERMAX:S/LASERMAX.config.A3000+ DH0:S/LASERMAX.config





You need to also include the following line in your Amiga’s startup-sequence.  Use a text editor to add this line to the end of your Amiga’s startup-sequence. The startup-sequence can be found on your  “S” directory on your hard drive (“DH0:S/”):





Assign LASERMAX: DH0:





Reboot your Amiga and you can now start LASERMAX LASER controller from its icon which will appear on WorkBench or from the CLI by typing:





Run DH0:LASERMAX





If your hard drive device name is not “DH0:” then it could be called “WorkBench:” please check your Amiga user manual.  If the name is different then you will need to type your hard drive device name in place of “DH0:” in the above CLI commands.  Here is an example:





Copy LASERMAX:LASERMAX Workbench:





It is assumed that you have basic knowledge of the Amiga’s operating system.  If you really get lost then read your Amiga user manual & familiarise yourself with the Amiga’s operation system.


�
How to modify your Amiga








Who, what & why





You will need to modify your Amiga if you are using a high speed closed loop x/y scanner system.  You can use the standard right/left (x/y) audio output channels if you are using only a low speed open loop x/y scanner system with lissajous patterns (see “Connecting”).  You will not get movement control with out this modification.  The modification allows for DC (Direct current) output & simply bypasses the AC (Alternating current) coupling capacitors.  It is recommended that you ask your local Commodore service center to do this modification (it should not take any longer than one hour’s labour).  Just show the following instructions to the service center.  If you are confident (after reading through the following instructions) that you can do it yourself and have had previous soldering experience then you may try this yourself at your own risk.  Any modification may void product warranty!  The software is supplied with two RCA sockets, some hook up wire & a cable tie which are used in this modification.  After the modification you may also need an external DC amplifier.  This depends on your Amiga and x/y scanner system.  The Amiga 1200 when modified will give an output of 0 to 10 volts.  The Amiga 3000 when modified will give an output of 0 to 5 volts.    With the Amiga 4000 and other models you will just have to measure the output after the modification and see.  The software can be configured to lower the output level, but if you need to increase the output level then an external DC amplifier will be required.  The external DC amplifier can be ordered from LASERMAX if needed (see “Contacting and reporting bugs”).  Check your x/y scanner system specifications for the signal input voltage (in most cases it will  + 10 volts peak to peak).








Amiga 1200





To modify the Amiga 1200 you will need to remove the top cover, keyboard, floppy disk drive, hard disk drive and the top EMI shield which encloses the circuit board.  This is fairly straight forward, remember to take static precautions and note the orientation of all connectors you remove.  The keyboard connector will need to be unlocked by pulling the outside of the connector up before you remove the flat keyboard cable.  The hard disk drive just lifts out once the connector is unplugged.  Once you have exposed the top of the Amiga’s circuit board you will need to locate the audio operation amplifier.  The op amp has the number LF347 written on it or just the number 347.  It is located just below the keyboard connector and is a surface mount fourteen pin chip (see diagram below).  You need to solder three lengths of hookup wire, one wire onto pin one of the LF347 op amp chip and another onto pin seven.  The third length of wire will need to be soldered onto any GND on the circuit board.  You can solder onto the GND side of one of the right/left audio sockets.  Careful not to bridge any of the pins with solder, and keep it neat.  The wires must be long enough to pass though the keyboard connector slot in the top of the EMI sheild & to solder to the two RCA sockets which will be mounted on the back of the top cover.  Give yourself enough length of wire to put the top cover back on.  Next, drill two holes to mount the two RCA sockets supplied on the back of the top cover, mount the sockets close to or above the audio RCA sockets and leave room to fit the top cover back on.  Now re-assemble your Amiga except for the top cover, remember to pass the three lengths of wire you have just soldered through the keyboard connector slot in the EMI shield.  Make sure you make a note of which coloured wire is connected too where.  Be sure to put all connectors back on the same way they came off & always double check that they are on correctly.  Solder the GND wire to one of the RCA sockets outer GND pin and then use another small piece of wire to link the outer GND pin of the other RCA socket together.  Now you can solder the wire from pin one of the 347 op amp to the inner pin of one of the RCA sockets, this is the x axis signal.  Solder the last length of wire from pin seven of the 347 op amp to the inner pin of the other RCA socket, this is the y axis signal.  Put the cable tie which is supplied around the three lengths of wire to keep them together and neat.  Finally, put the top cover back on & carefully guide all wires so that they will not get pinch anywhere.  Your Amiga 1200 is now modified and ready.
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Amiga 1200











Amiga 3000





To modify the Amiga 3000 you will need to remove the top cover (it slides forward after you remove the five screws holding it).  You will need to locate the audio operation amplifier.  The op amp has the number LF347 written on it.  It is located near the right/left audio RCA sockets and is a fourteen pin chip (see diagram below).  You need to solder three lengths of hookup wire, one wire onto pin one of the LF347 op amp chip and another onto pin seven.  The third length of wire will need to be soldered onto any GND on the circuit board.  You can solder onto the GND side of one of the right/left audio sockets.  Careful not to bridge any of the pins with solder, and keep it neat.  The wires only need to be long enough to reach the RCA sockets which will be mounted on one of the expansion slot metal covers.  Remove one of the expansion slot metal covers (the lower one preferably) and drill two holes in it to mount the two RCA sockets supplied. Solder the GND wire to one of the RCA sockets outer GND pin and then use another small piece of wire to link the outer GND pin of the other RCA socket together (this will guarantee good GND connections even though the metal cover may already GND the RCA sockets).  Now you can solder the wire from pin one of the 347 op amp to the inner pin of one of the RCA sockets, this is the x axis signal.  Solder the last length of wire from pin seven of the 347 op amp to the inner pin of the other RCA socket, this is the y axis signal.  Put the cable tie which is supplied around the three lengths of wire to keep them together and neat.  Finally, slide the top cover back on and secure it.  Your Amiga 3000 is now modified and ready.
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Amiga 3000�
Other Amiga’s





To modify other Amiga models the procedure is similar to the two above.  The audio operation amplifier needs to be located.  It will most likely be close to the audio RCA sockets and will have the number LF347 (or just 347) written on it.  You can mount your RCA sockets supplied wherever they will fit (the shorter the length of hookup wire the better).  Read through both of the procedures above and you should get the idea.  If you really get stuck then you can send you Amiga to LASERMAX for modification (there will be a labour charge) see “Contacting and reporting bugs”.


�
Connecting








Low speed x/y scanners systems





If you are using LASERMAX LASER controller for lissajous patterns with low speed open loop x/y scanners then you can connect via the standard right/left (x/y) audio outputs (no modifications needed).  It is possible to use normal DC motors as x/y scanners.  To drive them you can use a standard stereo audio amplifier.  Connect the Amiga’s audio outputs to an AUX input on the amplifier and connect the DC motors to the speaker outputs on the amplifer.  Be sure to check that the resistance of the DC motors is not lower than the minimum  speaker impedence of the amplifer.  This system will work but do not expect too much.  The patterns reproduced by this system are not accurate and can be unstable, depending on the DC motors.  When you first connect this system turn the volume on the amplifer all the way down before you turn everything on, then slowly turn up the volume until the DC motors start to produce the lissajous patterns.  You will not get movement control and the DC motors can flip & loose their position if you drive them too high.  The next option would be to use galvanometer type open loop x/y scanners.  This system would produce more stable and more accurate patterns, but again do not expect too much.  Always connect the x/y audio signal with shielded cable to reduce noise.








High speed x/y scanners systems





To use high speed close loop x/y scanner systems you will need to modify your Amiga for DC output (see “How to modify your Amiga”).  You will also need to check the x/y input signal requirements of your scanner system.  If the x/y output signal from your Amiga is to high then you can lower the output level with the “Set output” menu item (see “Menus”).  If the x/y output signal from your Amiga is to low then you will need to connect a line level DC amplifier between the Amiga and scanner system.  The DC amplifer simply consists of a power supply and op amp curcuit.  You can make one yourself if you know how or it can be ordered from LASERMAX (see “Contacting & reporting bugs”).  The DC amplifer has a gain of 2 (doubles the ouput level).  Some Amiga’s when modified, depending on the model (example A3000), will give an x/y ouput signal of + 5 volts peak to peak.  The DC amplifer will boost that level to + 10 volts peak to peak.  Always connect the x/y signal with shielded cable to reduce noise (standard RCA audio cable can be used).








Shutter control





A shutter is a solenoid or motor which shuts off the LASER beam by deflecting it or blocking it so that the LASER beam is stopped from getting to the x/y scanners.  LASERMAX LASER controller will control a shutter via the serial port and parallel port.  With serial control the Amiga will output the upper case ASCII character “E” to turn the shutter on & the upper case ASCII character “R” to turn the shutter off (shutter on - beam stopped).  The serial control was designed to be used with the North Sydney TAFE “Wym microcomputer” (available from North Sydney TAFE in kit form).  On the software disk is a file called “Wym.ROM” which can be burnt onto a 27256 ROM and used in the Wym microcomputer.  If you are not familiar with the Wym microcomputer then chances are it is no use to you.  There is no plan to fully support the Wym microcomputer and it is not going to be covered in this manual.  LASERMAX LASER controller will also control a shutter via the parallel port data bit 7 (pin 9 on the Amiga’s parallel connector).  A logic high (5 volts) is used to turn the shutter on & a logic low (0 volts) is used to turn the shutter off.  A simple drive circuit of a BD679 transistor with a 3.3k ohm base resistor & back EMF diode can be used to switch on a shutter solenoid with the parallel port.  Please contact LASERMAX with your LASER system requirements (see “Contacting and reporting bugs”).








Standby control





Standby control is also available through the Amiga’s serial port only.  The Amiga will output the upper case ASCII character “T” to turn standby on, & the upper case ASCII character “Y” to turn standby off.  Again like with the serial shutter control it was designed to be used with the “Wym microcomputer” (see above).


�
Gadgets








Presets





There are forty preset gadgets found to the right of the scope screen.  The preset gadgets have preset lissajous patterns assigned to them.  Each gadget is named appropriately with the lissajous pattern produced when you click that gadget with the mouse.  Preset gadgets can also be selected by using the keyboard.  Keys in the row “1” to “0” correspond to the first ten vertical preset gadgets, key in the row “Q” to “P” will select the next ten preset gadgets, keys “A” to “;” will select the next ten presets and keys “Z” to “/” will select the last ten preset gadgets.  Preset gadgets can have a position attached to them (the default is center: x=127, y=127).  You can do this by moving the LASER to the desired position, select “Attach” from the “Special” menu and then click on the preset gadget you wish to attach this new position to.  You can use the mouse to move the LASER by holding down the left mouse button while the mouse pointer is over the scope screen (the mouse pointer will change to a cross when it is over the scope screen).  As you move the mouse the LASER will move with it.  Alternatively you can move the LASER with the arrow gadgets (see below), the keyboard arrow keys or with a joystick attached to port two of the Amiga.  Preset gadgets can also have a screen attached to them.  A screen is created from the drawing editor (see “Draw mode” in “Menus”).  Attaching a screen to a preset gadget is done in much the same way as attaching a position.  You can attach the current screen or load one from disk (see “Load screen” in “Menus”).  Select “Attach” from the “Special”  menu and then click on the preset gadget you wish to attach this screen to.  Note that the current position is also attached when you attach a screen to a preset gadget.  The name of the preset gadget will change to the name of the screen (if it has one).  Screens can also be attached to preset gadgets by a configuration file (see “Configure”).








Lissajous





Under the scope screen you will find twenty two lissajous pattern control gadgets.  Lissajous patterns are produced by varying the volume, frequency & phase of a sine wave output on each audio channel.  There are four audio channels in the Amiga’s audio hardware.  When the LASER controller is not in draw mode it defaults to lissajous patterns.  A sine wave is placed on each of the four audio channels, which gives two sine waves on each axis (x & y).  By varying the volume, frequency & phase it is possible to produce circles, stars, triangles etc.  Channels 0 & 3 drive the x axis (or right), channels 1 & 2 drive the y axis (or left).  The advantage of lissajous patterns is that you know what components the patterns are made from.  That is, you know the frequencies of the sine waves being used & you can keep them with in the frequency response of your x/y scanner system.  This is why lissajous patterns are great for low frequency open loop x/y scanners systems.  In draw mode however, the frequency of the components which make the screen are unknown and are typically as high as 3kHz.  That is why high speed closed loop x/y scanners are needed for draw mode (see “Draw mode” in “Menus”).  The lissajous gadgets are split up into volume, frequency, & phase for each audio channel.  The volume can be between 0 & 64 for each channel.  The volume adjusts the output level of each channel, this is true for draw mode as well, but with draw mode only channels 0 & 1 are used (channels 2 & 3 will show as a “-”).  The frequency can be between 1Hz & 320Hz.  The frequency adjusts the speed of the output for each channel.  The software may automatically adjust the maximum & minimum frequency values depending on the number of points being used.  The Amiga’s audio hardware has a maximum output speed of about 28000 samples (or points) per second.  The audio hardware also has a maximum period limit of 65535 clock counts which will limit the minimum frequency value depending on how many points are being used.  If you try to exceed these limits the software will adjust the frequency to the closest allowable value.  In draw mode channels 2 & 3 may not be used depending on the draw mode preference settings.  Typically in draw mode the frequency for each channel should be set to the same value.  Adjusting the frequency in draw mode will depend upon the screen output and x/y scanner speed limits.  In draw mode it is suggested that the channel frequencies be set to about 25Hz.  If the frequency is set lower than 25Hz then the LASER output may appear to flicker as the image is not being refreshed fast enough.  The phase value can be between 0 & 359 degrees. Note that channel 0 has no phase control gadgets, this because channel 0 is the phase reference channel.  The LASER controller software will automatically sync together channels with like frequencies making the phase value valid.  This is true for channels with frequencies as a multiple of any other channel’s frequency.  This ensures you get the same pattern produced every time you set the same volume, frequency & phase values for each channel.  By playing with the preset gadgets (see above) and observing the lissajous gadget values used to produce the preset lissajous patterns, you will get the familiar with the lissajous gadgets and values.  By experimenting with different settings and combinations the lissajous pattern possibilities are almost endless.  If you hold down the “Shift” key when selecting a lissajous gadget, the same gadgets under it will also be selected.  This features allows you to change say the frequency of all channels together without having to select each channel’s frequency separately.  While holding the “Shift” key & selecting the frequency increase gadget for channel 0 will automatically increase the frequency of the other channels as well.  This feature is handy for draw mode when all channels normally run at the same frequency.








Movement





The movement or arrow gadgets are found near the lissajous gadgets.  The movement gadgets can be used to move the LASER up, down, left, right & center (north, south, east, west, center).  The movement gadgets can also be used with the drawing tools.  For example, when using the arc drawing tool the movement gadgets will move the arc outline on the scope screen.  Movement can also be input through the keyboard arrow keys, use the “Return” key as the center key.  If you have a joystick connected to port two you can use the joystick for movement control and the fire button for center.  You can also control movement with the mouse while holding down the left mouse button when the mouse is over the scope screen.  The LASER will move with the mouse while the button is held.  The mouse pointer will change to a cross while over the scope screen.








Sequence





The sequence gadgets are found under the preset gadgets.  The number of sequence gadgets depends on the screen preference setting.  There will be eleven sequence gadgets for the standard screen.  If the “Big screen” preference is selected (see “Big screen” in “Menus”) then an additional group of thirty two sequence gadgets will be added, giving a total of forty three.  Sequence gadgets hold attached sequence files.  The attached sequence files are loaded into memory for fast access.  To attach a sequence to a sequence gadget first load the desired sequence from disk or use the current sequence.  The current sequence could be the one you have just recorded (see “Record” in “Menus”).  Select “Attach” from the “Special” menu and then click on the sequence gadget you wish to attach the current sequence to.  When the sequence is attached to a sequence gadget the gadget’s name will change to the first nine characters of the sequence’s file name (if it has one).  Sequence gadgets can also be automatically attached with a configuration file (see “Configure”). When you select a sequence gadget which has a sequence attached to it, the sequence will become the current sequence and start automatically.  You can attach all your frequently used sequences to the sequence gadgets for fast access and easy LASER control.  The sequence gadgets can also be selected by the keyboard using the function keys.  Function keys F1 to F10 select sequence gadgets one the ten, by holding down the “Shift” key and using the function keys you can select sequence gadgets eleven to twenty, hold down the “Ctrl” key to select sequence gadgets twenty one to thirty and use the “Alt” key to select sequence gadgets thirty one to forty.  Note: You can not select sequence gadgets forty one to forty three from the keyboard (ran out of keys).








Trigger





The trigger gadget is the last gadget found in the first group of sequence gadgets.  The trigger gadget is used to over rule the “Wait” commands in the current sequence (see “Sequences”).  To use the trigger gadget you must click it twice.  The time between clicks is measured and used to replace the “Wait” command values with this double click value.  The faster you double click the trigger gadget the faster the current sequence will run.  Also the slower you double click the trigger gadget the slower the current sequence will run.  The trigger gadget can be used to input the music’s beats per minute time into the LASER sequence.  The LASER will then appear to be sequencing with the music.  To run the sequence back at it specified “Wait” values restart the sequence either from the “Start” item in the “Project” menu (see “Menus”) or if the sequence is attached to a sequence gadget then select its gadget again.  The trigger gadget can be selected from the keyboard with the “Enter” key on the key pad.  Double clicking the trigger gadget while a sequence is running will make the sequence run at this new value without restarting, it just continues.  The trigger gadget is a bit like a sequence speed control.  The trigger gadget can be used to start a sequence if it is not already playing, but the sequence will be started & played at the trigger speed.

















Shutter





The shutter gadget is a toggle gadget found near the clock on the bottom of the screen.  The shutter gadget is used to turn the LASER’s shutter on & off.  The LASERMAX controller software can control a shutter with the Amiga’s serial & parallel ports.  Please see “Shutter control” in “Connecting” for more information.  The shutter gadget can be selected from the keyboard with the “(“ key from the numerical key pad or with the space bar.  The shutter can also be controlled from within a sequence with the “ShutterOn/Off” command (see “Sequences”)








Standby





The standby gadget is a toggle gadget found near the clock on the bottom of the screen.  The standby gadget is used to turn the LASER in & out of standby mode.  Standby  mode should reduce the output power of a LASER to it’s minimum operating level to increase LASER tube life and save power when the LASER is not in use during a LASER show.  The LASERMAX controller software uses the Amiga’s serial port to control standby.  Please see “Standby control” in “Connecting” for more information.  The stanby gadget can be selected from the keyboard with the “)” key from the numerical key pad.  Standby can also be controlled from within a sequence with the “StandbyOn/Off” command (see “Sequences”) for total LASER show sequence control.








Fast move





The fast move gadget is a toggle gadget found on the bottom of the screen.  The fast move gadget is used to force on fast movement for sequence movement commands.  When fast move is on, all “Move” commands in the current sequence are forced to a speed value of 0.  Fast movement makes the LASER jump to the move position rather than move at the specified speed wherever a “Move” command is found in the current sequence.  The fast move gadget can be selected from the keyboard with the “/” key from the numerical key pad.  Fast move can also be controlled with a sequence itself with the “FastMoveOn/Off” command (see “Sequences”).








Strobe





The strobe gadget is a toggle gadget found on the bottom of the screen.  The strobe gadget is used to strobe the LASER output by toggling the shutter quickly.  If the shutter is turned on, the strobe gadget will over ride it when used and then return the shutter to the on state when the strobe gadget is turned off.  The strobe gadget can be selected from the keyboard with the “*” key from the numerical key pad.  Strobe can also be controlled from within a sequence with the “StrobeOn/Off” command (see “Sequence”).


�
Menus








Project





Load





The load menu item allows you to load a sequence file from disk.  When selected, a file requester window is opened.  The LASERMAX LASER controller software will remember the last load file path used.  Just find & select the desired sequence file from the file requester & click on the “Load” gadget.  If you select a screen file instead, then the screen will be loaded.  If a font file is selected then it will be loaded and used as the current font for the text draw tool (see “Text”).  If you select a configuration file then it will loaded & processed normally (see “Get config”).  The default load file path is “LASERMAX:LASER/Sequences/”.








Save





The save menu item allows you to save the current sequence to disk.  When selected, a file requester window is opened.  The software will remember the last save file path used.  The software will also remember the sequence’s filename (if it has one).  You can change the sequence’s filename in the filename gadget found in the file requester before you select the “Save” gadget.  The default save file path is “LASERMAX:LASER/Sequences/”.








Delete





The delete menu item allows you to delete a (sequence) file from disk.  When selected, a file requester window is opened.  The delete file path will be the same as the last save file path used.  When you found the file you wish to delete, select it & click “Delete”.  The software will double check & ask you if you really want to delete the file as you can not get it back once the file has been deleted.








Record/Add





The record/add menu item will allow you to either start recording a new sequence or add to the current sequence depending on if there is a current sequence.  Once you have selected this menu item the software will record or add all your LASER control & movement selections to a sequence.  The software will convert your gadget selections & LASER movements into sequence commands.  You can create new sequences quickly & easy or you can add to the current sequence.  The software will record/add all your preset, lissajous, movement, shutter, standby, fast move & strobe gadget selections.  The software will also record/add all LASER movement via the mouse, joystick & keyboard.  To stop a record/add just select this menu item again or select any other menu item (except the “Preferences” & “Settings” menu items).  If you use a sequence gadget while record/add is active you will loose your current sequence.  The current sequence is always over written with the sequence gadget’s attached sequence when selected.  To create a new sequence first clear any current sequence with the “Clear” menu item (see below).  To add to a sequence load in the desired sequence first, then select record/add.  The add will append to the current sequence.  You can save your work to disk as a sequence file & fine tune it with any Amiga text editor (see “Sequences”).  The status line will show “(Rec) ...” when in record mode.








Clear





The clear menu item will clear any current sequence from memory.  This allows you to create a new sequence using the “Record/Add” menu item (see above).  Once the current sequence is cleared it is lost for ever (unless you have it saved on disk on attached to a sequence gadget).

















Start





The start menu item will start playing the current sequence.  Selecting start while already playing a sequence will restart the sequence.  Playing a sequence can be compared to playing an audio cassette, you can start, stop & pause a sequence like you can an audio cassette (see below).  The sequence is automatically replayed from the begining when the software reaches the end of the sequence, unless there is a “Replay” command in the sequence, in which case the replay will start from the “Replay” command (see “Sequences”).  The trigger gadget will also start a sequence when double clicked (see “Gadgets”).  You can use start to restart and play a sequence at it’s specified speed after the trigger gadget was used.  A sequence is automatically started when it is selected from a sequence gadget.  The status line will show “(Play) ...” when playing a sequence.








Stop





The stop menu item will stop the current playing sequence.  Once stopped you can only play the sequence from the start again.  Selecting a preset gadget will also stop any current playing sequence if the “Auto manual” preference is on (see “Preferences”).  Selecting any other menu item will stop a playing sequence (except “Preferences” & “Settings” menu items).  The status line will show “(Man) ...” indicating manual operation again.








Pause





The pause menu item will pause the current playing sequence.  You can unpause or play the sequence from where is was paused by selecting pause again.  Selecting a preset gadget will stop any current paused sequence if the “Auto manual” preference is on (see “Preferences”).  Selecting any other menu item will stop a paused sequence (except “Preferences” & “Settings” menu items) & you will not be able to unpause the sequence.  The status line will show “(Paus) ...” while a sequence is paused.








Get config





The get config menu item allows you to load a configuration file from disk.  When selected, a file requester window is opened.  The software will remember the last config file path used.  Just find & select the desired configuration file from the file requester & click on the “Load” gadget.  The configuration file is then loaded & processed (see “Configure”).  This menu item is great for using configuration files which attach different sets of your favourite sequence files to the sequence gadgets.  You could have different configuration files for different themes of LASER shows.  Making it quick & easy to set up your sequence gadgets.  The default config file path is “S:”.








Factory





The factory menu item will restore all the lissajous gadget values to factory default settings.  Use this menu item for a quick & easy way to reset all the lissajous gadget values to the default & stop any rotations or spin commands.  The default volume is 64.  The default frequency is 50Hz.  The default phase is 0 degrees.








About





The about menu item will open an about window.  The about window contains registration details, the software version number & available system memory etc.  Try it & check your registration details.








Iconify





The iconify menu item will close the LASERMAX screen & open a small (icon) window on the Workbench screen.  Iconify is useful when you are running a LASER show from the keyboard only and you do not want any screen updates.  By iconifying, the software will run faster as no screen updates are preformed, for example the real time scope updates.  To get the LASERMAX screen back, just click on the window’s close gadget.


Quit





The quit menu item will quit out of the LASERMAX LASER controller software.  A requester will appear to double check that you really want to quit & you did not select quit by mistake.  Once you quit all unsaved sequences are lost.








Draw





Draw mode





The draw menu item allows you to toggle between draw mode & lissajous patterns.  When this item is selected a tick will appear next to it to indicate that you are in draw mode.  The software will automatically switch between lissajous patterns & draw mode when you using combinations of lissajous patterns & screens attached to the preset gadgets.  The software will also switch modes within a sequence as the sequence uses lissajous pattern commands & loads screens.  The “Points” menu (see below) becomes active while in draw mode.  Once in draw mode the scope screen becomes your drawing pad.  By moving the mouse pointer into the scope screen the pointer will change into a cross.  You can now use the mouse to draw free hand by holding down the left mouse button & dragging the mouse.  If you just click the left mouse button you will get one point added to the image.  There are drawing tools available to help you draw text, lines, arcs, boxes, & ellipses (see below).  Drawing tools will append points to your image.  There is a points menu which allows you manipulate the points within your image (see below).  When drawing screens it is a good idea to plan your drawing to start & finish at the same point.  This will eliminate retrace lines or jump lines appearing on the LASER output.  You need to know the limitations of your scanner system.  If you are new at drawing LASER images then first experiment with drawing while the LASER system is connected & find out the limitations of your system.  Remember that a LASER image is made up of vectors.  Images must be continues, you made need to retrace over parts of the image to draw other parts of the image.  You need to observe LASER over shoot, this happens when the LASER scanner can not stop movement of the LASER beam in time & moves to far but then corrects itself & moves back.  Over shoot will appear as distorted corners or where ever a sudden change in direction is found on your image.  Over shoot can be compensated for by added weight or inserting several points at the place of the over shoot, this will give your scanner system more time to stop & change direction.  You will also have to adjust the output frequency of your image (see “Gadgets”).  The idea is to run the image output at the highest frequency possible without over shoot or distortion.  Your image will become distorted if the image output is to fast for your LASER scanners to draw.  Distortion will appear as rounded corners & lost of image detail.  When adjusting the frequency try starting with around 25Hz for all channels.  You can then increase the frequency & watch the LASER output for over shoot & distortion,  when you start to see these, drop the frequency back a few steps until the image looks good again.  You may need to set the frequency lower than 25Hz.  This will be the case if your image has many points (above 1500 points or so).  The number of points in your image will appear in brackets in the status text line.  If the output speed is lower then 25Hz you will start to see the image flickering, this is because the image is not been redrawn fast enough to fool your eyes into seeing a complete image.  The maximum number of points the software will allow per image or screen is 8000.  Most images will be around 1000 to 1500 points.  If you try to exceed 8000 points the software will start deleting the first points as you add more keeping the image at 8000 points.  When an image is complete it is called a screen & can be saved to disk using the “Save screen” menu item (see below).  Screens can be loaded from within a sequence or attached to a preset gadget (see “Gadgets”).  You can add special effects to screens like draw, morph, rotation & spin (see “Sequences”).  Look at the screens & sequences supplied on the software disk to get an idea of what is possible.  The LASERMAX LASER controller is designed to be easy to use & flexible.  You will soon be creating complex sequences with spectacular LASER effects.








Text





The text menu item is a drawing tool.  When selected the software will attempt to load the “Basic” font, if it or another has not already been loaded.  The software uses it own special LASER font files which are found in the default directory; “LASERMAX/LASER/Fonts/”.  At the time of the writing of this manual only one font is currently available (“Basic”).  The assembler source code for the “Basic” font file is supplied on the software disk called “BasicFont.asm”.  If you know assembler then you made be able to design your own fonts, use this source code as a guide, it is not going to be covered in this manual.  One the font file is loaded a cursor will appear in the scope screen.  You can move the cursor to the desired position with the mouse then either start typing your text or click the left mouse button.  You can use the keyboard arrow keys to move the cursor.  Hitting the “Return” will start a new line.  You simply type in the text and it will start to appear on the scope screen & LASER output (if connected).  You can use the backspace key to rub out the last character typed, just like a text editor.  At this point the text is just the basic outline of the characters, this may or may not be okay depending on your LASER scanners.  Depending on the output frequency & your scanner system you may also need to add more points to the text you have just typed.  You can do this from the “Points” menu, using “Add points” & “Smooth points” (see “Points” menu).  Before you add any points it is recommended that you resize (see below) the text, if required, first.  This will give you the best output results.  Re-selecting the text item or selecting another draw tool will turn off the text draw tool.








Line





The line menu item is a drawing tool.  When selected you will see the straight line outline (white) appear on the scope screen.  The start point of lines is always the last point of your image.  If you have no points in your image or you want to start a line at a different point then first add this point before selecting the line draw tool.   You can add a point with the mouse by clicking once on the left mouse button.  Once the line has been selected you can use the mouse to move & position the lines ending point.  You may also use the arrow gadgets (see “Gadgets”), the keyboard arrow keys or a joy stick (if connected) to position the line as well.  Once you have positioned the line click the left mouse button or press “Return”, the line is now added to the image & it will appear on the scope screen  & LASER output (if connected).  The line outline will now continue using the end point of the line you just added as its starting point.  Re-selecting the line item or selecting another draw tool will turn off the line draw tool.  If you have “Auto points” turned off in the “Preferences” menu, then a window will open for every line you draw asking you how many points to use to make up the line (see “Preferences” menu). 








Arc I & II





The arc menu items are drawing tools.  When selected they work the same as the above line draw tool except it allows you to draw curved lines.  Arc II is inverted to arc I, allowing you to draw a curved line in the direction you wish.  See “Line” above for full details.








Box





The box menu item is a drawing tool.  When selected you will first see a small white dot follow the mouse around on the scope screen.  You need to select the starting corner of the box by position this white dot & selected the left mouse button.  Once a starting point has been selected you will see a box outline appear as you move the mouse around the scope screen.  You now need the select the ending corner of the box.  Use the box outline to position & size the box, once you have the desired box, select the left mouse button again.  The box is now added to the image & it will appear on the scope screen & LASER output (if connected).  You may also use the arrow gadgets (see “Gadgets”), the keyboard arrow keys or a joy stick (if connected) to position & size the box.  Use center gadget, “Return” key or joy stick fire button to select (same as the left mouse button).  Re-selecting the box item or selecting another draw tool will turn off the box draw tool.  If you have “Auto points” turned off in the “Preferences” menu, then a window will open for every box you draw asking you how many points to use to make up the box (see “Preferences” menu).  The software may adjust this value to get the same amount of points in each side plus one starting point.








Ellipse





The ellipse menu item is a drawing tool.  When selected you will see a circle outline follow the mouse around the scope screen.  You need to first select the center of the ellipse.  A small white dot in the center of the circle outline will help you do this.  The status line will also tell you the center x/y position & x/y radius.  Select the center with the left mouse button.  You can now adjust the x/y radius of the ellipse by move the mouse.  If you want a perfect circle then match the x & y radius together.  When you have sized the ellipse, press the left mouse button.  The ellipse is now added to the image & it will appear on the scope screen & LASER output (if connected).  You may also use the arrow gadgets (see “Gadgets”), the keyboard arrow keys or a joy stick (if connected) to position & size the ellipse.  Use center gadget, “Return” key or joy stick fire button to select (same as the left mouse button).  Re-selecting the ellipse item or selecting another draw tool will turn off the ellipse draw tool.  If you have “Auto points” turned off in the “Preferences” menu, then a window will open for every ellipse you draw asking you how many points to use to make up the ellipse (see “Preferences” menu).








Load screen





The load screen menu item allows you to load a screen file from disk.  When selected, a file requester window is opened.  The LASERMAX LASER controller software will remember the last load screen file path used.  Just find & select the desired screen file from the file requester & click on the “Load” gadget.  If a font file is selected then it will be loaded and used as the current font for the text draw tool (see “Text”).  The default load screen file path is “LASERMAX:LASER/Screens/”.  The LASERMAX software will import image files from the “FireFly” software & convert them to LASERMAX screen files when saved.








Merge screen





The merge screen menu item allows you to merge a screen file from disk into the current screen or image.  When selected, a file requester window is opened.  The software will use the last load screen file path (see above).  Just find & select the desired screen file from the file requester & click on the “Load” gadget.  If a font file is selected then it will be loaded and used as the current font for the text draw tool (see “Text”).  The screen file is then merged into the current screen or image by appending it.  This is a very useful feature allowing you to use saved screen files as LASER clip art.








Save screen





The save screen menu item allows you to save the current screen to disk.  When selected, a file requester window is opened.  The software will remember the last save screen file path used.  The software will also remember the screen’s filename (if it has one).  You can change the screen’s filename in the filename gadget found in the file requester before you select the “Save” gadget.  The default save screen file path is “LASERMAX:LASER/Screens/”.








Delete screen





The delete screen menu item allows you to delete a (screen) file from disk.  When selected, a file requester window is opened.  The delete file path will be the same as the last save screen file path used.  When you found the file you wish to delete, select it & click “Delete”.  The software will double check & ask you if you really want to delete the file as you can not get it back once the file has been deleted.








Points





The points menu is only active when draw mode is on (see “Draw mode” menu item).








Shift





The shift menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Shift allows you to move the selected points up, down, left, right or auto center.  When shift is selected, moving the mouse in the scope screen will shift the points selected.   When you are happy with the points position press the left mouse button.  Shift will move the points on the scope screen as well as the LASER output (if connected).  You can also shift the points using the arrow gadgets (see “Gadgets”), keyboard arrow keys or joystick (if connected).  You can also auto center the points by use the center gadget, “Return” key or joystick fire button.  This is how you center a new screen or image quick and easy.  Just select shift & all points, then hit the “Return” key.  There is a shift keyboard short cut, if you hold down the “Shift” key, you can use the keyborad arrow keys or “Return” key to shift the last points without selecting this menu item.  The status line show the relative shift position.  Re-selecting shift, auto centring, or pressing the left mouse button will turn shift off.  You can also hit the “Esc” key to move the points back to the original position & turn shift off.





Roll





The roll menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Roll allows you to roll the selected points left & right.  When rolling points you can not see a change on the scope screen.  Roll was added to allow you to change the start point of say the last box or ellipse you just added.  Roll should be used to minimise jump lines on the LASER output.  You need a LASER connected to see the effect of roll on the output image.  Rolling all points is only useful if you are saving a screen to disk to be used for clip art (see “Merge”).  There is a roll keyboard short cut.  If you hold down the “Ctrl” key, you can use the keyborad arrow keys to roll the last points without selecting this menu item.  The status line show the relative roll position in respect to the number of points that are being rolled.  Re-selecting the roll menu item will turn roll off.








Resize





The resize menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  When selected a resize template will appear around the points selected for resize.  Moving the mouse in the scope screen will size the resize template.  Use the resize template as a guide to the final points or image size.  When you have sized the resize template select the left mouse button to resize the selected points.  The points are resized in the scope screen & LASER output (if connected).  You can also adjust the size of the resize template using the arrow gadgets (see “Gadgets”), keyboard arrow keys or joystick (if connected).  Use the center gadget, “Return” key or joystick fire button to preform the resize operation.  Re-selecting the resize menu item will turn resize off.








Rotate





The rotate menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  When selected, a window will open asking you how many degrees you wish to rotate the image.  The higher the degrees of rotation the more anti-clockwise the points or image will rotate.  Enter the number of degrees desired & press “Return”.  The points will rotate in the scope screen & LASER output (if connected).  The software will not allow you to rotate points outsize of the scope screen that is an overflow condition.  The status screen will warn you if an attempt was made to rotate outsize of the scope screen.  To abort a rotation click on the rotation window’s close gadget.








Flip X





The flip x menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  When selected the points are inverted or flipped in the x axis.  Re-selecting flip x will flip the points back to the way they started.








Flip Y





The flip y menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  When selected the points are inverted or flipped in the y axis.  Re-selecting flip y will flip the points back to the way they started.








Add points





The add points menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Selecting add points will insert an extra point between each of the points selected (all or last).  If you are adding points to the last line you just drawn, then the line density will double.  If you add points to a line made from three points then the result will be a line made from five points.  You keep selecting add points to increase the density of the image or points selected.  Add points is useful when used with the text tool.  When the basic character outline has been typed in you can build up the characters density by adding points.  You may want to use “Smooth points” first with text (see below) before using add points to smooth out any density different in the characters.  When drawing you can use add points to fill in an outline of an image you have drawn with the mouse.  The software will warn you if you try to add too many points, that is the result will give an image with more than 8000 points.








Sub points





The sub points menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Selecting sub points is the exact opposite of “Add points” (see above).  Sub points will remove every second point from the points selected.  If you are subtracting points from the last line you have just drawn, then the line density will be halved.  If you sub points from a line made from five points then the result will be a line made from three points.  You can keep subtracting points until you left with only one point.  Sub points can be used as an undo of “Add points”.  If you try to add points back after subtracting points you may lose image detail, it is best to use the “Undo” menu item (see below).








Smooth points





The smooth points menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Smooth points is used to smooth out image density.  With varying image density the LASER output will look darker & lighter in different parts of the image.  When using smooth points the less dense areas in the image (or text characters) have points added to them to bring these areas closer to the more dense areas.  You may need to use smooth points more than once.  If the image already has consistent density the software will say “No change” in the status line when this item is selected.  You can keep selecting smooth points until you do get the “No change” message.  To increase the density of all the image or points selected then use “Add points” instead (see above).








Add weight





The add weight menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Add weight will double the amount points selected by replication, that is an extra point is inserted on top of every point selected (all or last).  Add weight is useful for pin spot effects where there are only a few points in the output and you wish to increase the amount of points without changing the image.     








Remove first





The remove first menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Selecting remove first will remove the first point from the points selected (all or last).  This function can be used with “Remove last” (see below) to trim out clip art or a part of an image to save as a screen (cut & paste).  








Remove last





The remove last menu item can operate on either all points or last points.  The last points are the last mouse drag, text line, line, arc, box, ellipse or merge screen points added to the image.  Selecting remove last will remove the last point from the points selected (all or last).  This function can be used with “Remove first” (see above) to trim out clip art or a part of an image to save as a screen (cut & paste).


























Insert point





The insert point menu item is used to insert one extra point into the image or screen.  When selected use the mouse to position the point & use the left mouse button to insert the point.  The software will calculate the best possible place to insert this point taking into account scanner movement direction & distance.  There is a keyboard short cut to inserting points.  If you hold down the “Ctrl” key while drawing points with the mouse, the software will automatically insert those points rather than append them to the image or screen.








Delete point





The delete point menu item is used to delete one point from an image or screen.  When selected use the mouse to select the point to be removed.  It is recommended that you use the magnifying glass preference option to help you locate the point (see “Preferences” menu).  Once you have positioned the mouse over the point press the left mouse button to remove it.  Delete point will remain active until you actually delete a point or reselect this menu item.  There is a keyboard short cut to deleting points.  If you hold down the “Shift” key while selecting points with the mouse, the software will automatically delete those points.  By holding down both the “Shift” key & left mouse button the mouse become like an eraser deleting all points in it’s path.








Clear all





The clear all menu item is used to remove the entire image or screen.  Use clear all to start a new drawing.  If you select clear all by mistake then you can use the “Undo” menu item to get the screen back (see below).








Undo





The undo menu item is used to undo the last change you made to the image or screen.  The software has a default undo history of fifty changes.  You can change this default with the “SetMaxUndos” configure command (see “Configure”) keeping in mind your Amiga’s memory limits.








Redo





The redo menu item is used to redo the last change after selecting “Undo” (see above).  Redo is the opposite of “Undo”.  Is safe to use the “Undo” & “Redo” menu items to view the undo buffer without loosing your work.  When you have finished viewing the undo buffer, just keep hitting redo until you get back to your original screen.








Special





Attach





The attach menu item is used to attach LASER positions, screens & sequences to gadgets.  Use this menu item to attach a LASER position to a preset gadget; first move the LASER to desired position using either the movement gadgets (see “Gadgets”), keyboard arrow keys or joystick.  Then select attach & then the preset gadget you wish to attach this position to.  You can attach a screen & LASER position to a preset gadget in the same way, first load the desired screen from disk (see “Load screen”) or use the current screen.  Then select attach & then the preset gadget.  Screens are attach with the current LASER position at the same time.  You can also use this menu item to attach a sequence file to a sequence gadget.  Again, load the desired sequence from disk (see “Load”) or use the current sequence.  Then select attach & then the sequence gadget you wish to attach this sequence to.  Screens & sequences can be attached automatically with a configuration file using the “LoadScr” & “LoadSeq” configure commands (see “Configure”).








Center





The center menu item is used to make the current LASER position the relative center.  Use this menu item with care as you can cause output position overflow if you move the LASER center position too far from it’s natural center.  Note: natural center should be adjusted within the LASER x/y scanner system themselves.  When you use this menu item to move the LASER from it’s natural center, the software puts a DC offset on the LASER output signal.  The software will calculate all LASER movement as if this was the LASER’s natural center.  You will limit LASER movement with this item, but if you are only using sequences with small amounts of movement then this menu item can be very useful for mobile LASER shows.








Send object, Send x/y movement, Talk to





These menu items are for use with the “Wym” microcomputer.  “Send object” is used to download machine code to the “Wym” microcomputer starting at memory location $0300.  “Send x/y movement” is used for an old LASER movement system for open loop x/y scanners.  The “Wym” microcomputer is programmed to drive a set of x/y stepper motors & mirror arrangement on port A (bits 0-3 x motor, bits 4-7 y motor), called a “Target mirror”.  It will not be covered in this manual.  “Talk to” is used to talk to individual “Wym” microcomputers allowing individual movement & shutter control via the serial port.  Again, unless you know about the “Wym” microcomputer chances are it is useless to you & it will not be covered in this manual.








Preferences





All the preferences menu items can be toggled.  When enabled or turned on that item will show a tick next to it.  Many of the preference options can be set from a configuration file (see “Configure”).








Swap left/right





This menu item when enabled will swap over the left & right movement.  All left movement will become right movement & visa versa.  This option is useful when controlling a LASER by viewing it from the front as opposed to controlling the LASER from behind.  This option lets you set the direction of the LASER to match the direction of say the joystick control.  The default setting is off.








Auto manual





This menu item when enabled will automatically switch to manual LASER control (sequence stopped) when ever a sequence is being played & you click on a preset gadget.  By turning this option off you can have a movement sequence running while you select preset pattern & screen gadgets.  This option is normally used with the “Preset movement” option (see below).  The default setting is on.








Preset movement





This menu item when enabled will allow the preset gadgets to move the LASER to their attached LASER position.  By turning this option off you can have a movement sequence running while you select preset pattern & screen gadgets.  This option is normally used with the “Auto manual” option (see above).  The default setting is on.








Sequence movement





This menu item when enabled will allow the sequence to move the LASER with the “Move” commands (see “Sequences”).  By turning this option off you can have a sequence running which changes the output patterns while you control the LASER movement with say the joystick.  The default setting is on.








Auto preload





This menu item when enabled will force a screen preload every time a sequence is started.  This option works the same as the sequence command “Preload” (see “Sequences”).  The default setting is off.








Fast scope





This menu item when enabled will turn on fast scope mode.  This option is only used for the lissajous pattern scope display & does not effect the scope display for draw mode.  The scope graphics normally fills in the pixels in between points.  This slows down the scope speed as the computer has to do much more work.  With this option the computer just show the pixels for each point & does not fill in between them.  The result is a faster scope display but it is not as clear.  The default setting is off.








Invert X





This menu item when enabled will invert the x axis output signal.  Use this option to match the scope display with what you see on the LASER output.  The default setting is off.








Invert Y





This menu item when enabled will invert the y axis output signal.  Use this option to match the scope display with what you see on the LASER output.  The default setting is off.








Hi res





This menu item when enabled will switch the LASER output mode to hi resolution mode.  This option is only used with draw mode & is stored in the screen file when the screen or image is saved.  With the Amiga’s hardware to get the full output voltage swings, the software must use all four channels.  The problem with this is that the smallest change in the output signal (least significant bit) is doubled & you loose half of the output resolution.  The advantage is you gain full scale movement control (DC offset) even for small images.  If this option is turned on then the software uses a different output mode.  In hi res mode two channels are used for the image data & the other two are used for the movement control (hence some of the lissajous gadget values changing to a “-” as they are no longer used).  With hi res mode you get full output resolution but limited movement control.  With small images you will not get full scale movement & the image may overflow (jump to the other side) if you try to move it too far.  Note: The output size is halved in hi res mode so it is a good idea to design your images to the full size of the scope screen while in low res mode, then when the image is complete switch to hi res mode.  The default setting is off but it is current screen dependent.








Auto retrace





This menu item when enabled turns on automatic image retrace.  This option is only used with draw mode & is stored in the screen file when the screen or image is saved.  When auto retrace is enabled, the output is automatically retraced back to the beginning when it has been output.  This option is useful for text only LASER output as a quick way to remove the jump lines.  Rather than letting the LASER beam jump back to the beginning when it has displayed the text, the text image is instead output backwards so that the LASER beam retraces back over the image to the beginning.  The default setting is off but it is current screen dependent.








Auto points





This menu item when enabled turns on automatic line density for the draw tools.  This option is only used with the draw tools.  When turned on the software will calculate the number of points needed to achieve the line density value in the “Set auto points” window (see “Settings” menu).  When turned off the software will ask you for the number points to use when using draw tools (see “Draw” menu).  The default setting is on.








Magnifying glass





This menu item when enabled will open a magnifying glass display window.  The magnifying glass window will magnify all the points around the mouse pointer when it is over the scope screen.  The magnifying glass is useful for accurate point placement as well as locating points to delete.  Normally, points will be green in colour, but if there is two points on top of each other then the point will be grey in colour.  If there are two or more points on top of each other then the point will be white in colour.  The default setting is off.








Grid





This menu item when enabled will place a reference grid over the scope display.  The grid is used as a drawing aid.  The grid when used will slow the scope down as the computer has to do more work so only use it when necessary.  The default setting is off.








Draw scope off





This menu item when enabled will turn off the scope mode when in draw mode.  This option is only used in draw mode.  Use this option to turn off scope mode to give you a stable image in the scope screen while drawing.  This option can also be turned on for slower Amiga’s (like the Amiga 1200) when the draw mode scope is too slow to be useful.  The default setting is off.








DMA output





This menu item when enabled will turn on direct memory access output mode.  With fast Amiga’s (like the Amiga 3000) you can turn off the DMA output to allow for a more accurate scope display and smoother output change in lissajous patterns.  When DMA output is off, the processor controls the data output with interrupts.  This gives the software more control of the output but demands a lot of processor time.  The software will warn you if you try to turn off DMA when the output is running too fast for the processor to keep up with (this may cause the Amiga to lock up).  Selecting this menu item will force the “Auto DMA output” option off (see below).  The default setting is off but it depends on the “Auto DMA output” option below.








Auto DMA output





This menu item when enabled will turn on automatic DMA output switching.  For lissajous patterns the number of points used is much less than in draw mode & therefore DMA output may not be compulsory.  Turning off DMA output will give a more accurate scope display and smoother output change in lissajous patterns.  In draw mode however,  with typically larger number of points being used than lissajous patterns, would demand too much from the processor & DMA output will be necessary.  To get the best of both worlds this option can be used to automatically switch to DMA output in draw mode & turn off DMA output for lissajous patterns.  The default setting is on.








Big screen





This menu item when enabled opens a larger display in non-interlaced mode.  To get an extra twenty four sequence gadgets you will need to use this option.  With a big screen you also get full y axis mouse resolution for more accurate drawing with the mouse.  If you are using a NTSC Amiga & monitor then you will need to use this option so that the bottom of the display is not cut off.  The only disadvantage of a big screen is you will get display flicker on 15kHz monitors.  The default setting is off.








Filter





This menu item when enabled will turn on the Amiga’s audio filter.  The Amiga’s audio filter is a 7kHz low-pass anti alias filter.  With most x/y scanner systems you will not see any difference but this option it here just in case.  The default setting is on.

















Settings





All the settings values can be changed from a configuration file (see “Configure”).








Set auto points





This menu item allows you to set the auto points line density for the drawing tools.  When selected a window will open with a gadget allowing you to change the percentage line density.  The current setting is shown.  You can typing in a percentage value between 1% & 100%.  Typing 1% & pressing “Return” will set the auto points line density to the lowest density.  Typing 100% will set the auto points line density to the highest density.  The higher you set this value the more points the software will use when using the drawing tools.  The auto points line density can be adjusted to the speed of your x/y scanner system.  In general, the faster your scanners the higher you will need to set this value.  This setting needs to played with while you have the LASER connected to find the best setting that suits your system.  By clicking on this window’s close gadget you will abort any changes.  The default value is 30%.








Set patterns 





This menu item allows you to set the lissajous pattern values.  When selected a window will open with two gadgets allowing you to change the pattern size & number of points used.  You can set the pattern size between 10 & 127.  Changing both these values here will operate on all lissajous patterns & sequences.  When setting the pattern size the larger you set them the less movement you will have to play with.  If you use the maximum value of 127 then you will have no movement just huge patterns.  You can set the number of points between 4 & 360.  The software will force the number of points to an even value if typed in an old value.  The number of points here is dependent on tthe speed of your scanner system.  The faster your scanner system the more points you will need to get a clean output.  By setting the points value low you can achieve pin point LASER effects on your lissajous patterns (for fast scanner systems only).  By clicking on this window’s close gadget you will abort any changes.  The default values are size 64 & points 90.








Set hi res size





This menu item allows you to set the hi res output size.  This setting only effects screen outputs in draw mode & with the hi res option turned on (see “Preferences” menu).  When selected a window will open with two gadgets allowing you to set the x & y hi res output size.  You can set the hi res output size from 1 to 64.  These settings will operate on all screens that use hi res mode.  By clicking on this window’s close gadget you will abort any changes.  The default values are x size 64 & y size 64.








Set output size





This menu item allows you to set the over all output size.  This setting effects all LASER output.  When selected a window will open with two gadgets allowing you to set the x & y output size.  You can set the output size from 1 to 64.  Note: This will also change the hi res output size, think of the over all output size as the reference setting & the hi res output size will be a fraction of this setting.  By clicking on this window’s close gadget you will abort any changes.  The default values are x size 64 & y size 64.


�
Sequences








Creating & editing





Sequences files are like script files which are used to control the LASER automatically.  Sequence files can be created manually with a text editor or can be created by recording your LASER controlling actions & then saving the sequence to disk.  The sequence files are text files with command lines.  You can create a sequence by using the record function, save it to disk & then fine tune it with any Amiga text editor.  Please see the chapter on menus & the “Record” menu item for details on how to record a sequence.  Try recording a small sequence, save it to disk & then load it into your favourite text editor to view the commands.  You can edit values like the movement positions & wait times etc to fine tune your sequence.  When you have finished editing your sequence, save it to disk & reload it into the LASERMAX LASER controller to start playing it.  Most sequences can be created without a LASER connected by watching the scope screen instead.  The scope screen will simulate the LASER output as accurate as possible.  The scope will be more accurate on faster Amiga’s (like the Amiga 3000).








Commands





The sequence files use command lines.  The commands are named appropriately & should be easy to remember.  On the software disk you will find a file called “LASERMAXCommands.text”.  This file is a summary of the sequence & configure commands which you can either print out of have it available on your Amiga for a quick command reference.  Commands are not case sensitive.  Here is a list of all the available sequence commands and what they do:








����LC 1[-3]P[S]10    This command is used to set the lissajous pattern values.  It is also used to set spin &


                              rotation effects.  Use the “F” command to set all lissajous values to a known state.


    


�                             Value: Volume 0-64, Freq 1-320Hz, Phase/Spin/Rotate 0-359 degrees or could be


                                         the rate value of the optional scan sub command 0(off)-3000 (below).





�                             Optional sub command: T-Sets upper or maximum scan value.


                                                                    B-Sets lower or minimum scan value.


                                                                     U-Scans up to the maximum scan value at the scan rate (above)


                                                                         when it reaches the maximum value it start scanning up again


                                                                         from the minimum value.


                                                                     D-Scans down to the minimum scan value at the scan rate


                                                                         (above) when it reaches the minimum value it start scanning


                                                                         down again from the maximum value.


                                                                     S-Scans up & down using the maximum & minimum values.





�                             Command: V-Set volume to value (above).


                                                F-Set frequency to value.


                                                P-Set phase to value.


                                                S-Set the spin angle to value.


                                                R-Set the rotate angle to value.





�                             Channel number: Specifies the audio channel(s) to use for this command 0-3 or could be


                                                         F-Factory settings (see “Factory” in menus).





                            Examples:  LC F -2V30    This will first set all lissajous values to factory & then sets


                                               channels 0 to 2 to volume 30.





                                               LC F 1-2P90   This will first set all lissajous values to factory & then sets


                                               channels 1 & 2 to phase 90 degrees.





                                               LC F 1-2P90 -VS20   This will first set all lissajous values to factory & then


                                               set channels 1 & 2 to phase 90 degrees & then scan the volume up & down on


                                               all channels at rate 20.


Echo “Text”                              Prints the text string in the status line.


                                                 


                                                  Example:  Echo “Techno sequence!”    This will print “Techno sequence!” in


                                                 the status line.


 


                                                 


Move X Y S                             Move the LASER to position X Y (0-254) at rate S (0-3000).  Using rate


                                                  value of 0 will make the LASER jump to this position.  Center position is


                                                 X=127 & Y=127.





                                                  Example:  Move 127 127 0    This will make the LASER jump back to the


                                                  center position.








Wait T                                       Waits for T counts (greater than 0).  50 counts equals one second.





                                                  Example:  Wait 50    This will make the sequence wait for one second before


                                                  continuing to the next command.








LoadScreen “Filename”             Loads a screen file from disk.  The “Filename” must contain the file path as


                                                   well as the screen’s filename.





                                                   Example:  LoadScreen “DH0:LASER/Screens/Batman”    Will load the


                                                   screen file called “Batman”.








DrawScreen “Filename” T         Loads a screen file from disk & draws it at rate T (1-3000).  Draw is a


                                                    special effect screen command which will draw the image from start to


                                                   end at the specified rate.





                                                   Example:  DrawScreen “DH0:LASER/Screens/Batman” 20    Will load the


                                                   screen file called “Batman” & draw it at the rate 20.








MorphScreen “Filename” T       Loads a screen file from disk & morphs from the current screen to this


                                                   screen at rate T (1-3000).  Morphing is a special effect screen command


                                                   which give the effect of an image changing into another.





                                                   Example:  MorphScreen “DH0:LASER/Screens/Batman” 20    Will load the


                                                   screen file called “Batman” & morph from the current screen (if there is one)


                                                  to this screen at rate 20.








LoadScreen2 “Filename”          Same as “LoadScreen” above, but will not reset the current effect settings.


                                                  That is, if effects like spin, rotation, draw or morph are on when this screen


                                                   is loaded then this screen will inherit those effects.  It is possible to spin,


                                                   rotate, draw & morph all at the same time!








DrawScreen2 “Filename” T      Same as “DrawScreen” above, but will not reset the current effect settings.








MorphScreen2 “Filename” T    Same as “MorphScreen” above, but will not reset the current effect settings.








Preload                                      Preloads all screen files used in the sequence into memory.  Preload


                                                  is intended for use in animation where fast access to screen files is


                                                  needed.  Preload can also be used to reduce disk access.  Screen files


                                                  will stay in memory until the sequence is stopped.








ShutterOn                                  Turns on the LASER shutter (see “Gadgets”).








ShutterOff                                 Turns off the LASER shutter.








StandbyOn                                Turns on LASER standby mode (see “Gadgets”).








StandbyOff                                Turns off LASER standby mode.








FastMoveOn                              Turns on fast movement (see “Gadgets”).








FastMoveOff                             Turns off fast movement.








StrobeOn                                   Turns on strobe effect (see “Gadgets”).








StrobeOff                                  Turns off strobe effect. 








Replay                                       Tells the software to replay or loop from here on.  Normally sequences will


                                                  replay at the beginning when the software reaches the end of the sequence.


                                                  Use replay to tell the software to replay or loop from this command when it


                                                  reaches the end of the sequence.


                                                  





TalkToUnit #                            This command is intended for use with the “Wym” microcomputer.  It allows


                                                  individual addressing of the “Wym” microcomputer via the serial port.








Colour V                                   Sets the parallel port colour value to V (0-63).  Where bits 0-5 are the binary


                                                  inverted V value & bit 6 if off.  Full colour control is intend for the next


                                                  major release of the software (see “Future”).  This is for limit use by those


                                                 who know how to use it.








FX V                                         Sets the parallel port FX value to V (0-63).  Where bits 0-5 are the binary


                                                  inverted V value & bit 6 is on.  Full FX control is intend for the next major


                                                  release of the software (see “Future”).  This is for limited use by those who


                                                 know how to use it.








Stop                                           Stops playing of the sequence.  This commands allows the sequence to stop


                                                  itself for when you want the sequence to be played only once.


�
Configure








Creating & editing





Configuration files are used to configure the LASERMAX LASER controller’s preferences & gadgets.  When first starting the software, it will look in the current directory for the file “LASERMAX.config”.  If it can not find the configuration file in the current directory then it will look in the “S:” directory for the same filename.  If the software can not find the configure file then it will still run but at its internal defaults.  If the software finds the configuration file it will process it and act on the configure commands (see below).  Configuration files can be created & edited with any Amiga text editor.  Configuration files are command line files or scripts.  The software disk comes with two configuration files, one for the Amiga 1200 called “LASERMAX.config” and one for the Amiga 3000 and faster models called “LASERMAX.config.A3000+”.  If you have an Amiga 3000 or faster model then use the Amiga 3000 configuration file by renaming it to “LASERMAX.config” (see “Installation”).  The software can only identify a configuration file by the filename extension.  You should name all your configuration files with the “.config” extension, for example: “MySettings.config”.  To make the software load & process configuration files use the “Get config” menu item (see “Project” in “Menus”).  Configuration files allow you to attach screens & sequences to gadgets quickly & easy.  You can setup several configuration files with difference groups of screens & sequences to match different themes of LASER shows.








Commands





The configuration files use command lines.  The commands are named appropriately & should be easy to remember.  On the software disk you will find a file called “LASERMAXCommands.text”.  This file is a summary of the sequence & configure commands which you can either print out of have it available on your Amiga for a quick command reference.  Commands are not case sensitive.  Here is a list of all the available configure commands and what they do:








LoadSeq1/43 “Filename”    Loads a sequence & attaches it to the sequence gadget number specified (1-43).


                                            The filename must contain the file path as well as the filename.





                                            Example:  LoadSeq23 “DH0:LASER/Sequences/Batman”    This will load the


                                            sequence file called “Batman” & attach it to sequence gadget 23.








LoadScr1/40 “Filename”    Loads a screen & attaches it to the preset gadget number specified (1-40).





                                            Example:  LoadScr35 “DH0:LASER/Screens/Batman”    This will load the


                                            screen called “Batman” and attach it to preset gadget 35.








Swap                                   Enables the “Swap left/right” preference option (see “Preferences” in “Menus”).








AutoPreload                        Enables the “Auto preload” preference option.





 


FastScope                           Enables the “Fast scope” preference option.








InvertX                               Enables the “Invert X” preference option.








InvertY                                Enables the “Invert Y” preference option.








DrawScopeOff                    Enables the “Draw scope off” preference option.





DMAOutput                        Enables the “DMA output” preference option & turns off the “Auto DMA output”


                                           option.








Iconify                                Enables the “Iconify” preference option.








BigScreen                           Enables the “Big screen” preference option.








NoSerial                             Turns off the serial port.  When this command is used the “Serial.device” is


                                           closed & no serial port control characters are sent.  Use this command to turn off


                                           the serial  port if the LASERMAX LASER controller software is clashing with


                                           any other application.  If you are not using serial control or a “Wym”


                                           microcomputer then you may want to use this command to turn off the serial port


                                          anyway.








SetAutoPoints V                 Sets the auto points line density to V found in the “Set auto points” window


                                           (1%-100%) (see “Settings” in “Menus”).





                                           Example:  SetAutoPoints 30    This will set the auto points line density to 30%.








SetPatSize V                       Sets the lissajous pattern size to V found in the “Set patterns” window (10-127).





                                           Example:  SetPatSize 64    This will set the lissajous pattern size to 64.








SetPatPoints V                   Sets the lissajous pattern points to V found in the “Set patterns” window (4-360).





                                           Example:  SetPatPoints 90    This will set the lissajous pattern points to 90.








SetHiResXSize V              Sets the hi res x axis size to V found in the “Set hi res size” window (1-64).





                                           Example:  SetHiResXSize 45    This will set the hi res x axis size to 45.








SetHiResYSize V              Sets the hi res y axis size to V found in the “Set hi res size” window (1-64).





                                          Example:  SetHiResYSize 36    This will set the hi res y axis size to 36.








SetOutputXSize V             Sets the x axis output size to V found in the “Set output size” window (1-64).





                                          Example:  SetOutputXSize 60   This will set the x axis output size to 60.








SetOutputYSize V             Sets the y axis output size to V found in the “Set output size” window (1-64).





                                          Example:  SetOutputYSize 56    This will set the y axis output size to 56.








SetMaxUndos V               Sets the maximum number of undo history buffers (1-3000).  The default


                                          value is 50.  The higher you set this value the more undos you can do but the


                                          software will use more memory.





                                         Example:  SetMaxUndos 100    This will set the maximum undo history to 100.











SetStopDelay V               Sets the sound stop delay value to V (1-3000).  The Amiga’s audio hardware


                                         needs a small delay between stopping & starting the output.  The software uses


                                          a delay loop to achieve this.  The delay loop will vary between different Amiga


                                         models due to differences in processor speeds.  To overcome the problem this


                                         command was added.  If you have problem with the output not syncing properly,


                                          then try setting the stop delay a little higher.  The Amiga 1200 needs a delay of


                                         about 5.  The Amiga 3000 needs a delay of about 2.  The default is 2.





                                         Example:  SetStopDelay 5   This will set the sound stop delay to 5.  


�
Upgrades








As bugs fixes & improvements are made to the LASERMAX LASER controller software you will be able to upgrade you old version of the software to the latest & greatest version.  Upgrade charges will depend upon the degree of the upgrade.  Bug fixes & minor improvements to the software will be cheaper than major improvements & enhancements.  For minor upgrades you will not receive any notification.  For major upgrades notification will be sent out by mail to your last known place of contact.  Details of changes & upgrade charges will be included in the notice. 


  

















Future








The proposal is that the LASERMAX LASER controller software will be constantly improved & enhanced.  The following is not a garantee but will depend upon your response to the software.  All known bugs will be fixed.  Full colour & FX control will be added to the software.  More features & enhancement will be added as required.   A BBS system will be setup where minor upgrades can be requested & downloaded, sequence & screen files can be shared & a message base for suggestions, ideas & help will be available.




















Contacting & reporting bugs








If you think you have found a bug then please tell me about it.  I hate bugs just as much as you!  When reporting a bug please give as much detail as possible.  I will need to know how to reproduce the bug (what where you doing before it happened) & what the bug does.  If you have problems, questions or wish to order the DC line amplifier then please contact me at the following address:








Anthony Barrett


C/- Tektronix


80 Waterloo rd


North Ryde NSW 2113


Australia





Phone: +61-2-415 3342
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