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The Problem

;| take on a programming task.

1 | estimate how long it will take.

1 It takes twice as long as my estimate.

1 Why?

1 Some @#$MI API throws rocks in my path.




Good APIs
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are a joy to use
disappear from sight

are intuitive

are complete

can be memorized easily
are well documented




Bad APIs are Easy

}

For every good API, there are dozens of bad
ones.

Why? Because for every way to do it right,
there are dozens of ways to do it wrong.

Minor glitches in design have surprising
consequences and cause collateral damage.

Bad APIs are a major contributor to budget

overruns.




Example: .NET Select ()

public static void Select(
IList checkRead, IList checkWrite,
_Ist checkError, int microseconds);

} Method accepts three list of sockets to
monitor, plus timeout.

1 Call returns with lists of sockets that are
ready or when timeout expires.




Typical Use of select ()

Int timeout = ...;

ArrayList readList = ...; // Monitor for reading.
ArrayList writeList = ...; // Monitor for writing.
ArrayList errorList = ...; // Monitor for errors.

while('done) {
// Monitor activity here...

}




Typical Use of select ()

while(done) {
ArrayList readTmp = new ArrayList(readList);
ArrayList writeTmp = new ArrayList(writeList);
ArrayList errorTmp = new ArrayList(errorList);

Select(readTmp, writeTmp, errorTmp, timeout);

for(int 1 = 0; i < readTmp.Count; ++i) {
/I Deal with each socket that is ready for reading...

for(int 1 = 0; i < writeTmp.Count; ++i) {
/I Deal with each socket that is ready for writing...

for(int 1= 0; i < errorTmp.Count; ++i) {
/| Deal with each socket that encountered an error...

}
If(readTmp.Count == 0 && writeTmp.Count == 0 &&
errorTmp.Count == 0) {
// No sockets are ready...




Problems with select ()

1 ArrayList  Is not type safe.

1 Select()  overwrites its arguments.

BIf a server monitors 100 sockets, it copies 300 list
elements in each iteration.

1 Lists can contain duplicates.

BWhat happens if the same socket appears more
than once in a list?

1 Select()  has void return value.

BHow to tell whether the call returned because of a
timeout?

} Removing a socket from the lists requires
linear time.




Problems with select ()

} Select()  does not scale:
BCopying of lists is expensive.
BRemoval of sockets is expensive.

} How do | walit forever for a socket to become
ready?
BZero timeout returns immediately.
BNegative timeout returns immediately (.NET 2.0).

BInt.MaxValue  (23!-1) works out to a little over
35 minutes.

BTimeout granularity of  nsec is meaningless.




A Drop-In Replacement

public static void
doSelect(IList checkRead, IList checkWrite,
IList checkError, int microseconds)

{

ArrayList readCopy; // Copies of the three
ArrayList writeCopy; // parameters because
ArrayList errorCopy; // Select() clobbers them.

If (milliseconds <= 0) {
// Simulate waiting forever.
} else {
\ I/l Deal with non - infinite timeouts

/[ Copy the three lists back into the
/[ original parameters here...




A Drop-In Replacement

if (milliseconds <= 0) {
// Simulate waiting forever.
do {
/l Make copy of the three lists here...

Select(readCopy, writeCopy, errorCopy, Int32.MaxValue);
} while ( (readCopy == null || readCopy.Count == 0)
&& (writeCopy == null || writeCopy.Count == 0)
&& (errorCopy == null || errorCopy.Count == 0));

} else {
// Deal with non - infinite timeouts
...
}
1 Awkward test for loop termination because Select() has no return value
and there are two ways indic-¢éngthlstno socke

} Lists are clobbered by Select() , so need to be copied even when nothing
happens.




A Drop-ln Replacement

if (milliseconds <= 0) {
Z Simulate waiting forever.
} else {

/[ Deal with non - infinite timeouts

while ((milliseconds > Int32.MaxValue / 1000)
&& readCopy == null || readCopy.Count == 0)
&& writeCopy == null || writeCopy.Count == Q)
&& errorCopy == null || errorCopy.Count == 0)) {

/l Make a copy of the three lists here...

Select(readCopy, writeCopy, errorCopy,
(Int32.MaxValue / 1000) * 1000);
milliseconds - = Int32.MaxValue / 1000;

}

if ((readCopy == null || readCopy.Count == 0)
&& (writeCopy == null || writeCopy.Count == 0)
&& (errorCopy == null || errorCopy == 0)) {

Select(checkRead, checkWrite, checkError,
milliseconds * 1000);




A Drop-In Replacement

Copying the lists i1s awkward:
1+ IList IS an interface.

v .NET does not have a Clone method on

Object ; cloneable objects must derive from
|Cloneable

v IList  does not derive from ICloneabl e.

1 Copying the lists must be done element - by -
element.




A Drop-In Replacement

Overall length of the drop - In replacement:
Bover 100 lines of code (with a few comments)
Why?

BSelect()  overwrites its arguments.

BSelect() does not provide a return value to
distinguish timeout return.

BSelect() does not allow timeout > 35 minutes.

BSelect() uses lists instead of (non - existent, in
.NET) sets.




public static int

Select(ISet checkRead,
|Set checkWrite,
Timespan seconds,
out |ISet readable,
out ISet writeable,
out |Set error);

1+ Return value indicates number of sockets that are
readable.

No separate error list on input.

Arguments are not clobbered by the method.
Timespan permits arbitrary - length timeouts.
(Hypothetical) 1Set disallows duplicates.

}
}
}
}




