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It is a time when men no longer fight each other directly, but instead create mechanical fighting machines to wage their battles for them.  The result is an unending war based on human strategy and ingenuity, all resulting in robotic carnage throughout the battlefield territories.

You have been hired by the ParaTech Administration to design and program battle robot to be used against the Omnitron Union, one of several aggressive over-seas organizations that has been the biggest threat to us in this war.

You are expected to work quickly to become familiar with ParaTech engineering protocols.  As soon as you are ready, you will commence immediate design and production of war robots to aid in this campaign.  If you forget some of your training, review sections of this manual or refer to the QuickReference sheet.

Good Luck, Engineer.

Welcome to RobotWars and RoboScript
This tutorial instructs you on creating & programming your own RoboScript programs (robots) to be run in "The QBasic Station's RobotWars".  RoboScript is the programming language used by RobotWars robots that allows them to think and react to their environment and opponent robots.

This tutorial is a complete guide on the technical aspects of the game, but also includes a few strategic hints that will help you program effective robots.  Please read this manual in full before writing your own program.  It will help seeing the whole picture before starting.

You will need a beginner-level knowledge of programming to understand and use the information in this manual.  this game was written for programmers, so you should be one if you're going to play!

Installing and Running RobotWars
1. Create a directory to place the game files.  Following is an example

C:\PROGRAM FILES\ROBOTWRS

2. Unzip the contents of the RobotWars ZIP file into the new directory.  The zip file will contain a file called setup.txt and another caller rw.zip.

3. READ the setup.txt file and follow its instructions.  It has further, very important information about how to properly setup the RobotWars components.

4. Run RW-MENU.EXE to start RobotWars.  If you just can't wait to see the game, select the VS Battle mode and use the RoboScript files located in the SCRIPTS directory (selected by default).

But of course, before you can play this game, you will

have to know how to program a robot, so keep reading!

How the RoboScript interpreter works

To be as brief as possible, there is more extended, technical information in the FAQ located in Appendix A.

This game competes robots (scripts) against each other in an arena.  Each robot must make it own decisions and try to destroy all the other robots.  

The trick to this game is to program a robot as efficiently as you can (using as few lines as possible) but still make it smart enough to beat all other robots (which tends to require more lines of code).

Creating your own RoboScript program
It is a good idea, when you unzip the RobotWars package, to put your RoboScript programs into the c:\program files\robotwrs\SCRIPTS\ directory.  When RobotWars starts, \SCRIPTS is the default directory, and it will be easier to get to your programs when RobotWars starts.

Create a new text document, but give it an extension of .RBT.  RobotWars will recognize only files with the .RBT extension.  You can give the file any name, but keeping the name 8 characters or less is a good idea.

The beginning of a RoboScript program requires setup commands that give the definition of the robots name, weapons, defenses, power, supply and colors.  Let's start with the basics.

[name] = MyRobot
This is a very simple setup command that give a robot a name that displays in the arena statistics.  If you do not define a name, the filename will be used instead.

[chassis] = wheels

[chassis] = treads

[chassis] = hovercraft
Your robot may have one of the above three chassis types.  Each has its own advantages and disadvantages.  Wheels use little power, but have no defensive capabilities.  Treads have a good defensive modifier but are much slower and take a little more power than wheels.  A hovercraft chassis also has a defensive modifier, though not as much as treads, and can move and turn very quickly, but uses the most power.

[power] = battery

[power] = solar

[power] = nuclear
Your robot may have one of the above three power supply types.  The battery is very light, and therefore is good for a robot that is meant to be quick and efficient, though the recharge rate is quite slow.  Solar power has a recharge rate higher than the battery, but it weighs more.  Your robot will also start with only 50% power using solar.  Nuclear power has the highest recharge rate, but is very heavy.  A robot with nuclear power starts with only 20% power, though it does recharge very quickly.

Remember that the heavier a robot is, the more power it takes to move it.  Also, there are several components that decrease the maximum possible speed of your robot. You can make a very bulky robot with nuclear power and a hovercraft, but it will take lots of power to move, and would never be able to go as fast as a robot with wheels and a battery, simply because of the difference in mass. The design of your robot will depend greatly on its strategy for winning.  Now for the weapons systems.

[cannon]

[laser]

[emp]
Your robot may have none, one, two, or all three of these weapons (but having none is pointless).  The cannon is a quick-firing, low energy weapon, though the firepower is less than the laser.  Bullets from a cannon do take time to move, making moving targets hard to hit at long range.  The laser's firing rate is less than 1/2 that of the cannon and uses much more power, but has no traveling time.  It is an instant-hit and has over twice as much firepower.  The EMP (electro-magnetic pulse) causes instant damage to surrounding robots based on the EMP charge level, distance, and shielding.

[armor]

[shield]
Your robot may have neither, one, or both of these defenses.  Armor decreases the effectiveness of bullet hits and laser blasts against your robot.  It is fairly light, takes no power and gives 5% protection against EMP attacks.  The shield stops bullet damage the same as armor, but is more effective in absorbing laser blasts.  A shield is always on and decreases the power recharge rate.  The amount that the recharge rate is decreased is dependant on the power supply. Nuclear power suffers a little more than solar and battery. A laser hit to a shield will absorb the energy and use it to generate +2 power.  The shield also provides 15% protection against EMP attacks.  (See Appendix B)
Those are all the setup commands that need to be defined, but there are also two color attributes that you can set.

[color1] = colornumber

[color2] = colornumber
The first color is the outline color of your robot.  The second is the fill color.  Both may be the same.  The default is 7 for color1, and 8 for color2.

Important:

The only other thing that your RoboScript code required is a linelabel of start:  This indicates the beginning of the robot's program to the interpreter.  If you do not have a start: linelabel, your program will not run. (See the section on Line Labels)
Now that you have designed your robots physical components, you can begin programming its brain.  Read the rest of this manual carefully to learn the intricacies of RoboScript programming.

Variable assignments

You do not declare variables in RoboScript, but you MUST use the set keyword to assign a value to a variable.  You may use any combination of literal values (numbers) or variables:

set var1 = 20

set var2 = 50 + var1
When these lines execute, it is easy to see that var1 will have the value of 20 and var2 will hold 70.  You may also use a variable to assign a function of its value to itself:

set var1 = var1 + 50
There is a potentially important difference between the way that QBasic performs mathematics and the way that you may program your script.  If you have heard of "BEDMAS", you know the "order of operation" for normal math.  BEDMAS stands for Brackets, Exponents, Division, Multiplication, Addition, Subtraction.  When you perform ANY mathematical operations, you first figure out what's in the brackets, then perform exponents, then division, and so forth.  The value of:

50 + 50 * 3
would be 200, since you do multiplication before addition, getting 50 * 3 = 150 then adding 50 to 150 = 200.

Now that you understand that, you can forget it because the RoboScript interpreter performs math with less understanding, so to speak.  Brackets are performed first, but after that, the math is done in the order that you typed it.  In the example shown above, (50 + 50 * 3) the result would be 300.  This is because 50 + 50 is 100 and 100 * 3 is 300.

Brackets are the simple solution to ANY order of operation problems you may have in your calculations.

To be honest, I could have programmed proper order of operation, but with the amount of code needed, it would just slow the game down anyway.  Use brackets.

IF Statements
For any programming language to be effective, there must be a way to control program flow.  The if statement in RoboScript is a little more sensitive than in other languages, and must be used precisely.  Here is an example of how if will work:

if (var < 50)

 set var = var + 1

end if
The keyword then is not used in RoboScript, and parenthesis MUST be used around the conditional.  Also, a command may not be used on the same line as the conditional but should be on the next line.

All if statements must have a corresponding end if that indicates the end of the block of code to run when the conditional is true.

There is no else keyword in RoboScript either.  You have only if and end if to work with.  To get around this limitation, think about using the goto statement.  Line labels do not count as commands so using lots of them will not slow down your program.

All of the QBasic standard comparison operators are valid in an if statement, plus one extra:

<    >      <>     =    <=     >=     ~
The ~ operator in RoboScript means 'approximately'.  when comparing two values, the condition returns true if the values have a difference of 5 or less.  Therefore (5 ~ 9) is true but (5 ~ 15) is false.  This has use later on.

Line Labels, the GOTO statement, etc…
Line labels work the same way that they do in QBasic.  Any non-keyword (without spaces) followed by a colon will count as a line label.

GOTO works the same way, too:

GOTO linelabel
It is important that you do NOT put a colon after the linelabel in the GOTO statement, that is, unless you have two colons after the linelabel itself.

Primarily for testing purposes, you have the option to use the END statement, which shuts down your robot's functions.  When END is encountered, your robot will not respond to any further code.  END may be useful for team matches where you may need one robot to sacrifice itself for the sake of its counterpart destroying the opponent.  I'm not sure exactly how, but it's there for you to work with.

If you forget to put a colon after a linelabel, it will be interpreted as a command and you will get an error message printout.

Using the Radar, Chassis, Cannon, Laser, and EMP

The radar is an essential tool that your robot will use to find opponent robots.  The weapons (cannon, laser, and EMP) are the essential tools by which your robot will destroy its opponents.  The chassis is the body of your robot, which has controls that allow it to move around the arena.  These items work using several common principles, so let's cover a few basics before continuing.

RobotScript uses the degree system, as in 360 degrees in a circle.  The control commands for the radar, cannon, and laser all assume that you are giving them angles in degrees instead of radians.

QBasic uses radians for all of its trigonometric functions.  That can be annoying sometimes and that's why RoboScript doesn't use them.
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The main thing you need to know is that a 0 degree angle is pointing to the right.  Increasing the angle will rotate counter-clockwise.

This operation is rather different from the way normal people use degrees, since 0 degrees = up and increasing angles go clockwise.  But this is computer stuff, and it has to be different, if only so that normal people don't understand it.
Radar

There are four RoboScript commands your robot will need to use the radar properly.  The first is turn radar.  turn radar rotates the radar from its current position by the number of degrees specified.  The following rotates the radar 30 degrees counter-clockwise:

turn radar 30
To turn the radar a number of degrees clockwise, simply use a negative number.  There is no limit to the number of degrees that you may rotate the radar in a single command, although any value exceeding 360 (or -360) is pointless.

The second command tells your robot to position its radar at a specified angle, regardless of where it is currently pointed.

turn radar to 90
turn radar to will accept any number as well, however only the range of 0 to 359 is useful.  Any number above 360 is 'wrapped around' to 0 again.  Using either turn radar to 390 or turn radar to -330 has the same result as turn radar to 30.

Hint: These two commands are very useful when used properly.  Scanning in increments to complete a full circle is best done with a loop containing turn radar since it would take only a single command to position the radar.  turn radar to could be used for this purpose too, by incrementing a variable each time, but that would slow down the program.

turn radar to face can be used by your robot to scan while moving to make sure that it doesn't collide head-on with another robot.  (You will learn about the face variable later).

The third command points the radar to a specified (x, y) location within the arena.  Valid (x,y) coordinates range from (1, 1) to (370, 370).  The point radar command accepts a single set of coordinates.

point radar 100, 200
No matter where the robot is, the radar will immediately point toward (100, 200).  This command is especially useful for targeting 'corner-campers', robots that choose a corner to hide in while the other robots eliminate each other.  It has other uses explained later on as well.

Of course, in order to receive any information from the radar, it must make a scan.  scan is a read-only variable that holds the result of the scan.  There is no need to actually call a scan function...simply using the variable performs a scan.  If the radar picks up another robot in its scan, the value of scan is the distance between your robot and the one caught on radar.  If there is no robot found on radar, the value of scan is zero.

At this point, you know how to use your own variables, scan for an enemy robot, and use if statements.  Now you will learn how to use the chassis (the body of the robot) to move your robot around the arena.
Chassis

There are two commands that let your robot control its chassis rotation.  The first command is turn face.  This command expects an angle value of how far the to turn the chassis.  

turn face 10

turn face -5

turn face var1
If the value used is positive, the chassis turns counter-clockwise; if it is negative, it turns clockwise.  Keep in mind that your robot can't simply turn to any angle instantly.  The robot's weight (which is based on power source, propulsion, shields, and weapons) determines how fast it can maneuver.  If the value provided is too great for the robot chassis to move all at once, the robot makes one turn towards that direction oat its maximum chassis turn speed.  For example, if you use turn face -10 and the robot's maximum turn speed is 8, the chassis will turn only 8 degrees clockwise. (See Appendix B for specific information on these effects)
The second chassis command, turn face to, is a little more user friendly.  The value that is expected is the angle that the robot needs to face.  For example:

turn face to 90

turn face to var1
will finish with the chassis facing up (90 degrees).  The turn face to command will turn the chassis towards the target angle at the maximum turn speed possible for the robot.  If the target angle was not reached, the same line in the program containing turn face to will take another cycle to continue turning the chassis towards the target angle.  This is more risky because your robot has no control until turn face to has reached its target angle.

Now that the robot is facing in the right direction, it has to move.  There is no function that tells the robot to move forward, but only a system variable that is set.

set speed = 10
This, obviously, sets the robot's speed to 10.  10 is a decent speed for a robot to move, though a robot may move faster based on its weight.  Movement also consumes power exponentially proportionate to speed, so the faster a robot moves a specific distance, the more power it uses to get there.

Cannon and Laser

The chassis and the cannon and laser weapons operate in almost identical ways, thus the commands that control them are basically the same too.  There are three commands for each.  To start, I will use the commands that the cannon uses, then show how similar the commands for the laser are..  Keep in mind that the cannon controls are only applicable if your robot has a cannon!
The first two commands allow your robot to position its cannon.  You will see that the command is similar to the one for the radar:

turn cannon 10
The above command turns the cannon turret 10 degrees counter-clockwise from its current position.  The second command positions the cannon at a specific angle but there is a catch…

The cannon and laser turrets, being very bulky compared to the radar, both have a maximum rotation rate.  This rotation rate is affected by the makeup of your robot.  (See Appendix B for more information.)  No matter what value you use for turn cannon, the cannon will never turn faster than its maximum rotation rate.  You do however have another option.

turn cannon to 90
This command will automatically turn the cannon to point to 90 degrees, but there is the same catch as with the chassis;  the RoboScript interpreter will hold the program at this line, turning the cannon at its maximum rate until it reaches the target angle.  There is a distinct advantage using this command because it does not require goto loops and if statements to verify that the cannon is in position.  However, because RoboScript holds the program until the cannon is in position, your robot will not be able to perform any other operations, such as move away if being attacked.

Worst-case scenario:  The cannon is pointed at 180 and your robot wants it pointed at 0.  It uses a turn cannon to command.  The rotation rate is 15 degrees/cycle.  It would take 12 cycles for the cannon to position itself and your robot to become responsive again.  12 cycles really is NOT that much time, but in this game, every cycle counts.

The third command, obviously, fires the cannon:

fire cannon
There are no parameters for this command, since the cannon is already aimed.  The cannon is partly a smart weapon because it knows to begin with how far it has to shoot in order to hit something, even if it is just the arena wall.  But don't worry, it does not take more power to shoot further.

There is one important aspect of this command.  The cannon cannot fire until it has cooled down and reloaded itself.  If the command is given and the cannon is not ready, the order is simply ignored.  The time the cannon takes to cool down is directly proportional to how far it has fired.  The further the shot, the longer it takes to cool down and reload.  Fortunately, the cannon cools down very quickly- a little less time than it takes the bullet it fired to hit its target.  The cannon reloads automatically almost instantly after it is cooled down, making it ready to fire again.

Everything considered, the cannon is the fastest firing/reloading weapon that you can equip your robots with, though the weakest in firepower.

The commands for the laser are quite predictable at this point:

turn laser 10

turn laser to 100

fire laser
The laser is an instant impact weapon.  This is a distinct advantage over the cannon since an intended target may move out of the way before it is hit with the bullet fired from the cannon.  However, the recharge rate on the laser is significantly longer than the cannon's reload time.  So even though the laser is much more accurate and more damaging than the cannon, it has only about 1/2 the firing rate compared to the cannon at its maximum range.

EMP

Because the EMP is a non-directional weapon, there is no command to turn the EMP. However, since it requires a buildup of power, the EMP must be charged to at least 50% power before being used.  The following command will increase the EMP level by 1%:

charge emp
Using this command requires 2 power units.  If you do the math on this weapon, it takes 100 power units to charge the EMP up to 50% power- that's all of your power (without recharging).  Because of this huge power drain, the EMP might not be the best choice as a primary weapon.

You can probably guess what command gets your robot to blow the EMP…

fire emp
Be sure to understand that firing the EMP involves shutting down all key systems (chassis, radar, cannon, laser) to avoid damage from the pulse.  This takes several seconds.  After the EMP is fired, your robot will reactivate and continue with its program.

The EMP has a blast radius of 100 (120 with a nuclear power supply).  The firepower effect that a single pulse generates is inversely proportional to the distance that an enemy is to "ground zero" of the blast.  For example, an enemy that is only 20 distance away will be subjected to 80 damage (or 100 if your robot has nuclear power), while at the same time, another enemy that is 90 distance away will suffer only 10 damage (or 30 with nuclear power).  An enemy that is between 100 and 120 distance away would only suffer if your robot has nuclear power.

Hint: Just because the program is paused does not mean that your robot's movement is.  Your robot can start moving with set speed and then use turn cannon to, turn laser to, or turn face to. While the cannon is turning the robot will be moving.  Just make sure that your robot has enough room to move while turning the chassis, cannon, or laser, since the turn…to commands hold program control until finished.  A robot can also charge its EMP (if available) while moving.
Response Variables (a.k.a System Variables)

A response variable is a read-only variable that provides a robot with sensory information about itself.  These are important factors in your programming so that your robot can take care of itself as needed.

Rnd

This is not really a response variable, but there is no other place to explain it. This variable works the same way as it does in QBasic.  Each time your robot uses rnd, it returns a different value between 0 and .9999.  To get a random number within a larger range, simply multiple rnd by the range, then add an offset:

set fivetoten = (rnd * 5) + 5
Radar
The radar can be positioned instantly to any angle and point to any coordinate, but it is still helpful to know where the radar is pointing so that your robot knows where to aim its cannon, laser, or even chassis.  The radar variable ranges from 0 to 359.  The following example will turn the chassis to point where the radar is pointing, start moving towards the target, rotate the cannon towards the target, then fire when lined up…if a target is seen at least 100 distance away.

if (scan > 100)

 turn face to radar

 set speed = 10

 turn cannon to radar

 fire cannon

endif
Face
When a robot is moving, it is a good idea to use the radar to check for enemies directly ahead to avoid running into them, not to mention, shooting at them.  The face variable returns the angle that the chassis is facing.

set speed = 7

turn radar to face

check:

if (scan > 0)

 fire cannon

 if (scan < 50)

  set speed = 0

  goto stopped

 endif

endif

goto check

stopped:

fire cannon

.

.
Health
Even though robots are not biological, the word 'heath' is most appropriate.  A robot's health ranges from 100 to 0, where 100 is fully repaired and 0 is broken (dead).  The variable health is probably most effective when used in an if statement:

if (health < 70)

 repair

 repair

 repair

end if
Power
Almost everything that your robot can do uses power.  Movement and firing weapons take the most power.  If there is not enough power for the robot to perform a command, it starts to malfunction.  An expected movement is not as fast, and weapons simply will not fire.  A robot's power recharges automatically.  The speed at which it recharges is dependant on the power supply type and whether or not it is powering a shield.

The power variable allows a robot to monitor how much power it has left.  power ranges from 0 to 100, regardless of the power supply type.  Like health, power is best used in a conditional statement.  The following example is a clever way of telling a robot to be careful how much power it is using.

set gospeed = 10

if (power < 30)

 set gospeed = 5

end if

.

.

.

set speed = gospeed
For this robot, a variable is used to set the current speed.  Once every iteration, this code could check the current power level, and if it is below 30%, the variable "gospeed", which contains the speed 'limit', is altered to 5.  Moving at a speed of 10 uses 4 times as much power as moving at the speed of 5.  (power usage is based on speed ^2)

Damage

When your robot is being damaged heavily, it is a good idea to run away fast!  The damage variable indicates to the robot how much damage has been sustained since the last damage check.

if (damage > 10)

 goto runaway

end if

goto start

runaway:

 speed = 20

 randomangle = rnd * 360

 turn face to randomangle

 wait

 wait

 wait

 speed = 0

goto start
The above code is a simple example of how using damage is useful.  Once for each iteration, the robot checks how much damage has been received since the last check.  If the damage is greater than 10, then change program flow to the line label runaway.  The robot suddenly makes a move when its speed is set to 20.  While moving, the chassis is turned to a random angle.  To put some distance on, the robot uses wait to let itself travel for a while before stopping.

Remember that even if your robot repairs, or does anything, the damage variable is still keeping track, so unless you use the damage variable regularly, it might not be very accurate.  If for example, a robot uses the damage checker during longer repair routines, it should clear the damage variable first, then start repairs:

fix:

set d = damage

fixmore:

repair

repair

repair

repair

if (health > 60)

 goto start

endif

if (damage < 3)

 goto fixmore

endif

goto runaway

.

.

.
Setting the variable 'd' to whatever damage was resets damage to 0.  The robot does 4 repair cycles, checks health, then checks damage.  If less than 3 damage has been sustained, program flow returns to 'fixmore', the line label where repairing starts again.

Robotx and Roboty

Your robot may, at some point, need to know exactly where it is in the arena.  (For a corner-camper or side-scooter, this is vital).  Getting to a specific location safely requires these variables also.  The following example is a good way of moving to a random location:

set randx = rnd * 370

set randy = rnd * 370

point radar randx, randy

turn face to radar

set speed = 10

moving:

' check location against target

if (robotx ~ randx)

 if (roboty ~ randy)

  ' target is reached, so exit the loop

  goto there

 endif

endif

' target not reached, check again

goto moving

there:

set speed = 0
Emplevel

As your robot charges its EMP (if equipped), the charge level increases.  Since the EMP can be used at no less than 50% power, your robot will have to monitor progress of charging. A clever way to use emplevel is to add a few charge emp commands to a loop when the charge level is too low to use.  This would help keep the robot prepared for attacking.

looking:

if (emplevel < 50)

 charge emp

 charge emp

 charge emp

endif

turn radar 5

if (scan > 0)

 turn cannon to radar

 fire cannon

endif

goto looking
In the code above, charging the EMP takes away from the scanning performance until the charge level is up to 50%, then more attention is given to scanning for enemies.

Conclusion
You now have all the tools you need to write and undefeatable robot, except the experience.  Since you have been hired by the ParaTech Administration, you are required to start building robots immediately.  Don't worry, I'm sure they will start you would with some easier missions.  There has not been much aggressive enemy activity recently, so you'll be able to ease into your new job.

Be sure to visit the QBasic Station's RobotWars Forum to post your questions and answers about the game.

QBasic Station - Forums

http://www.qbasicstation.com/index.php?c=forum2
APPENDIX A: RoboScript Information
Multi-threaded script running

You may be wondering how several programs can be run at once...

The RoboScript interpreter loads each program into it's own section of memory.  What we will call a 'cycle' involves a single line of code from robot #1 to be executed, then a single line from robot #2, and so on for as many robots as are competing.  After all robots have had a line run is the end of one cycle. The next cycle runs the next line on robot #1, then on robot #2 and so on.

Cycle usage

There are a few statements that do not take up cycles.  1. end if statements, although vital for if statements, do not take up a cycle.  Since they are part of all if statements, which themselves take up a program cycle, end ifs are skipped over when encountered.  2. Line labels, blank lines, and remark lines do not take up program cycles, either, so don't feel that you have to squash all your code together.

White space

Throughout this tutorial, you have seen the commands in such a way that they are easy to read, such as

turn cannon to angle + 50
…but in fact, the RoboScript interpreter takes away all white space on a line of code, so it does not matter how many or how few spaces you include within your commands.  The following three lines work equally:

turn cannon to angle + 50

turncannontoangle+50

tur ncann onto an gle     +50
This means now that you can skip over checking for proper spacing, because the interpreter gets rid of it all anyways.  Do not think that you can have multiple commands on a single line, however.  You may or may not get errors, but your code will certainly not work the way you intend it to if you use multiple commands on one line.

One extra variable

One system variable not mentioned in the tutorial is index.  When a battle is being played out, the robot's statistics are displayed on the right side of the screen.  The index for the robot on the top is 1, the next one down is 2, and so on.  (This version of RobotWars does not have a variable for the total number of robots in the battle or the number of robots still alive).  This can be a useful variable for using multiple copies of one script in a battle.  For example, you can assign different colors to each instance of the robot:

[color1] = index + 8

[color2] = index

Robot #1 will be blue with a light blue border, robot #2 will be green, robot#4, red, etc.

APPENDIX B: Robot weight, power, speed, turn-rate, and firepower/defense modifiers
	RobotWars
	initial power level
	weight
	maxspeed (20)
	cannon firepower
	laser firepower
	emp firepower
	enemy cannon damage
	enemy laser damage
	enemy emp damage
	weapon max. turn rate (10)
	power
	recharge rate

	ParaTech Engineering Specifications
	
	
	
	
	
	
	
	
	
	
	
	

	Chassis
	
	
	
	
	
	
	
	
	
	
	
	

	  wheels
	-
	+30
	-
	-
	-
	-
	-
	-
	-5%
	-
	?
	-

	  treads
	-
	+70
	-4
	+2
	+2
	-
	-1
	-1
	
	-
	?
	-

	  hovercraft
	-
	+100
	+2
	-1
	-1
	-
	-3
	-3
	+10%
	+1
	?
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	Defenses
	
	
	
	
	
	
	
	
	
	
	
	

	  Armor only
	-
	+25
	-1
	-
	-
	-
	-1
	-
	-5%
	-
	-
	-

	  Shield only
	-
	+60
	-3
	-
	-
	-
	-1
	-3
	-15%
	-
	-
	-20%

	  Armor and Shield
	-
	+85
	-4
	-
	-
	-
	-2
	-4
	-20%
	-
	-
	-20%

	  (Shield vs. enemy laser hit)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+2 / hit
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	Power Supply
	
	
	
	
	
	
	
	
	
	
	
	

	  battery
	100%
	+10
	+1
	-
	-
	-
	-
	-
	-
	-
	-
	0.05

	  solar
	40%
	+35
	-4
	-
	-
	+5% range
	-1
	-1
	-
	-
	-
	0.1

	  nuclear
	20%
	+100
	-8
	+2
	+2
	+20% range
	-
	-
	-
	-
	-
	0.2

	
	
	
	
	
	
	
	
	
	
	
	
	

	Weapons
	-
	
	
	
	
	
	
	
	
	
	
	

	  Cannon
	-
	+10
	-1
	6
	-
	-
	-
	-
	-
	-
	-2 / fire
	-

	  Laser
	-
	+25
	-2
	-
	12
	-
	-
	-
	-
	-1
	-10 / fire
	-

	  EMP
	-
	+70
	-4
	-
	-
	charge-range
	-
	-
	-
	-2
	-
	-5%

	    (1 "charge" cycle)
	-
	-
	-
	-
	-
	charge+1
	-
	-
	-
	-
	-1
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes:
	Maximum health = 100, maximum power = 100

	
	Initial power level is the amount of power a robot starts with at the beginning of a battle.  Recharge brings it back up.

	
	Power used for movement depends on the chassis type, weight, and speed-- impossible to show on this chart.

	
	Having a shield decreases a robot's recharge rate by 20%, but gives a +2 boost in power when hit by an enemy laser.

	
	The more that the EMP is charged, the greater range it has for causing damage, up to 100 radius.  EMP charge level increases 1 per "charge"


APPENDIX C: Known Bugs
1.  Sometimes the radar will report seeing a target, even though there is not actually a robot there.  This may happen when the radar is scanning directly to the left (180) AND/OR a robot is directly to the right (0).

2.  A laser beam seems to travel beyond the arena boundaries if it hits nothing.

3.  Sometimes there is a "refresh" problem and a trail appears after a robot once in a while.  This is caused by coincidental interference between one or more robots and the laser, cannon, and/or scanner.  (Oh well, in a battle there is always debris!)

4. Occasionally, the directory for the scripts is not found after a battle has played out, and the program hangs.  No pattern for this problem is understood yet.

