Environmental Sample Processor:
Things that go "bump” in the night
(understanding error messages :-)
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- Great. So, what is an Unhandled Exception?
- Exceptions are:
- Unusual conditions that obstruct the normal flow of a program
- Handled by special code outside the usual flow
- In modern languages, when a method cannot return a valid value...
- It “throws” (or “raises™) an exception instead!
-+ 10/0 => ZeroDivisionError
- Math.sqrt(-1) => ArgumentError: square root for number < 0
- Math.sqrt() => ArgumentError: wrong # of arguments(0 for 1)
- Exceptions propagate up the call stack in search of their “handler”
- Handler code may be very specific or generic
- If no handler is found, the exception becomes an Error.
- Actually, the top level of code has a generic Exception handler

M B 0 R

Copyright MBARI 2010 \V



- Consist of:
a text message describing the exception
- A backtrace to locate the point of failure in nested methods
- Subclasses may (and do) associate extra information
- e.g. The servo status associated with Slide::Error

- Only subclasses of built-in Exception class may be raised or thrown
- One cannot throw a Thread or an Integer, etc.
- Exceptions are otherwise just like any other Ruby object
- Exceptions are always raised on a specific Thread

- Ruby's “rescue” clause encloses all exception handlers
- If no matching rescue clause found, the thread is quietly terminated
- It's a good practice to put a generic handler at the highest level
- Otherwise, you won't know what exception was unhandled!
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- Define my own error (exception) class and raise it
- class MyErr < StandardError; end
- raise MyErr.new “Your honor, I respectfully object!”

- Define a Slide::Error with associated (servo status) reply and axis:

class Slide < LinearAxis
class Error < LinearAxis::Error
def initialize text, axis, reply=nil
@reply = reply
super text, axis
end
attr reader :reply
end

+ S0, in addition to the base Exception's backtrace and message
Slide::Error exceptions support reply and axis methods \V



- ArgumentError.ancestors =>
[ArgumentError, StandardError, Exception, Object, ... ]

- Slide::Error.ancestors =>

[Slide::Error, LinearAxis::Error, Axis::Error, AxisKernel::Error,
StandardError, Exception, Object, ... ]

- NameError.ancestors =>
- [NameError, ScriptError, Exception, Object, ... ]

- An example of a class that cannot be raised as an Exception:
- Float.ancestors =>

[Float, Precision, Numeric, Comparable, Object, ...]
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- Answers the question: Where was the exception raised?

- Example:
ESPmack:011:0> CC.to :spoon #there is no spoon
Axis::Error in quick -- Unknown Collection Clamp position: spoon
ESPmack:012:0> backtrace
/home/brent/esp2/lib/axis.rb:346:in "baseRaw' #innermost is the “raise” method call
/home/brent/esp2/lib/axis.rb:164:in "‘raw'
/home/brent/esp2/lib/axis.rb:159:in “fetch’
/home/brent/esp2/lib/axismap.rb:147:in “fetch'
/home/brent/esp2/lib/axismap.rb:147:in “fetch'
/home/brent/esp2/lib/axis.rb:152:in “fetch'
/home/brent/esp2/lib/axis.rb:159:in “raw'
/home/brent/esp2/lib/axis.rb:382:in “raw'
/home/brent/esp2/lib/slide.rb:250:in “seek’
/home/brent/esp2/lib/slide.rb:299:in "'moveTo'
(ESP):11 #this is the eleventh command the user typed
/usr/local/lib/ruby/1.6/irb/workspace.rb:55:in “irb_binding'
/usr/local/lib/ruby/1.6/irb/workspace.rb:55
=> #<Axis::Error: Unknown Collection Clamp position: spoon>

Use your text editor to seek to line numbers in each file ref'd
In vi, simply enter a line number at the : prompt
In nedlt type control-L to type line number into a dialog box\é\&
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- Exception handlers are just blocks of code within a rescue clause

def safeDivide num,den
begin
num/den
rescue ZeroDivisionError #handle div by O
puts "Can't divide by zero"
rescue StandardError => err #handle most others
puts err
end
end

- The exception's derived class determines how it is handled
- Not the message text
- Text messages are for humans to interpret
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- Each ESP thread has an associated queue of unhandled exceptions
- Thread[name].exception => list of most recent errors

- Only the most recent 10 or so unhandled exceptions are preserved
- The last is the most recent, the first is the oldest

- puts Thread[name].exception displays all thread's recent errors

- The backtrace method with no arguments method displays
Thread[:name].exception.last.backtrace
- backtrace :name displays
Thread[:name].exception.last.backtrace
- backtrace thread displays
thread.exception.last.backtrace
- e.g. backtrace MainThread == backtrace :main

- To save the 2™ to last error (prevent losing it off the queue)
myErr = thread.exception[-2]

- Later use: backtrace myErr to display exception's backtrace - " "
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- NameError ==> specified method or variable is not defined

- SyntaxError ==> grammatical error
puts "foo" If 3>2 #If should be lowercase if

- LoadError ==> cannot process specified Ruby script file
execute “missingFile”

- Only the above errors will always require that Ruby script be edited.
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- ArgumentError ==> number and/or class of objects being passed
into a method are incompatible with its definition

- TypeError ==> method does not handle the type of object passed in
- Interrupt ==> Linux Kill signal sent to Ruby process
- IRB::Abort ==> Control-C pressed on interactive console

- RuntimeError ==> generic error (text message will describe it)
- raise “something bad's happened” #raises a RuntimeError

- ZeroDivisionError ==> e.x. 10/0

- None of the above necessary require script changes to fix
- Just changing objects may suffice Wooh R
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