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These problems combined to make large volumes of Perl code seem
unreasonably difficult to read and grasp as a whole after only a few days'
absence. Also, | found | was spending more and more time wrestling with
artifacts of the language rather than my application problems. And, most
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damning of all, the resulting code was ugly—this matters. Ugly programs are
like ugly suspension bridges: they're much more liable to collapse than pretty
ones, because the way humans (especially engineer-humans) perceive beauty is
intimately related to our ability to process and understand complexity. A
language that makes it hard to write elegant code makes it hard to write good

.code

With a baseline of two dozen languages under my belt, | could detect all the
telltale signs of a language design that had been pushed to the edge of its
functional envelope. By mid-1997, | was thinking “there has to be a better way”

.and began casting about for a more elegant scripting language

One course | did not consider was going back to C as a default language. The
days when it made sense to do your own memory management in a new
program are long over, outside of a few specialty areas like kernel hacking,
scientific computing and 3-D graphics—places where you absolutely must get
maximum speed and tight control of memory usage, because you need to push

.the hardware as hard as possible

For most other situations, accepting the debugging overhead of buffer overruns,
pointer-aliasing problems, malloc/free memory leaks and all the other
associated ills is just crazy on today's machines. Far better to trade a few cycles
and a few kilobytes of memory for the overhead of a scripting language's
memory manager and economize on far more valuable human time. Indeed, the
advantages of this strategy are precisely what has driven the explosive growth

.of Perl since the mid-1990s

| flirted with Tcl, only to discover quickly that it scales up even more poorly than
Perl. Old LISPer that | am, | also looked at various current dialects of Lisp and
Scheme—but, as is historically usual for Lisp, lots of clever design was rendered
almost useless by scanty or nonexistent documentation, incomplete access to
POSIX/UNIX facilities, and a small but nevertheless deeply fragmented user
community. Perl's popularity is not an accident; most of its competitors are
either worse than Perl for large projects or somehow nowhere near as useful as

.their theoretically superior designs ought to make them

05l e laill sslc] .1.4

oo alwdw , 1997 ple s siST 8 . oYl asaalls a0 by s OIS psulll aslll i las
Ol wwd LLw Jl o daslall 03 g aSIVI 2yl jue clsaoYl o ' fetchmail (e aliwVl
. o el fetchmail J wolae Yl wlals adgs 8 Rl 8505 o Osiles pusled] Huoasiuall
boo—ic Leo 0954 Ol pSay aiSd |, 2 LW ilxadl (SawMSI GuSGgldl plas ey calall 13n
oVl asWI Llail JUeSg  .8daxin gdlgs le IMAP g POP3 Lin wlluws poxiwall dllay
sxe aiblae]| o dowus dasuws dabins ¢cu> LISTING1

LISTING 1: fetchmail Configuration File

set postmaster "esr"
set daemon 300

dgy p pilgd Jot g aizdlral ] Cdzd poziny whlae Yl abeo molip g 1
UNIX free-format syntax 2
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poll imap.ccil.org with proto IMAP and options no dns
aka snark.thyrsus.com locke.ccil.org ccil.org

user esr there is esr here options fetchall dropstatus warnings 3600
poll imap.netaxs.com with proto IMAP

user "esr" there is esr here options dropstatus warnings 3600
skip imap.21lcn.com with proto IMAP

user esr here is tranxww there options fetchall
skip pop.tems.com with proto POP3:

user esr here is ed there options fetchall
skip mail.frequentis.com with proto IMAP:

user esr here is imaptest there with options fetchall

gl LSy .fetchmailconf spaxiwall §a3o whbilae] ) ime @S alSuinall pzlol ol )8
droom, dgzly cals caloally oSl oo, lolai iz of ilxiolg fetchmailconf ;o (saranill
sle Say il golailly aal jiall Lasl il 2ozl )|,,L 839 jo ddil

Perl 9 arogw Jl ag>lgll .)95uu|)u_9 thoLngLox|pJPer|u\9a.15|mu.muauo)S.93
03 i g..auiS s3Il el Ll Perl 55 o LuiSs gl Tag . Tcl s Perl gu Lslio Uads olSs
@La»a_aa)souu}{;)s JJ.)J.;S wwu.o);.fbwswfgs.ﬂ|9)_z”uﬁxaja.n.dl
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Of course, this brought me face to face once again with Python's pons asinorum,
the significance of whitespace. This time, however, | charged ahead and
roughed out some code for a handful of sample GUI elements. Oddly enough,
Python's use of whitespace stopped feeling unnatural after about twenty
minutes. | just indented code, pretty much as | would have done in a C program

.anyway, and it worked

That was my first surprise. My second came a couple of hours into the project,
when | noticed (allowing for pauses needed to look up new features in
Programming Python) | was generating working code nearly as fast as | could
type. When | realized this, | was quite startled. An important measure of effort in
coding is the frequency with which you write something that doesn't actually
match your mental representation of the problem, and have to backtrack on
realizing that what you just typed won't actually tell the language to do what
you're thinking. An important measure of good language design is how rapidly
the percentage of missteps of this kind falls as you gain experience with the

Jlanguage

When you're writing working code nearly as fast as you can type and your
misstep rate is near zero, it generally means you've achieved mastery of the
language. But that didn't make sense, because it was still day one and | was

Iregularly pausing to look up new language and library features

This was my first clue that, in Python, | was actually dealing with an
exceptionally good design. Most languages have so much friction and
awkwardness built into their design that you learn most of their feature set long
before your misstep rate drops anywhere near zero. Python was the first

.general-purpose language I'd ever used that reversed this process

Not that it took me very long to learn the feature set. | wrote a working, usable
fetchmailconf, with GUI, in six working days, of which perhaps the equivalent of
two days were spent learning Python itself. This reflects another useful property
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of the language: it is compact-you can hold its entire feature set (and at least a
concept index of its libraries) in your head. C is a famously compact language.
Perl is notoriously not; one of the things the notion “There's more than one way

.to do it!” costs Perl is the possibility of compactness

Sledl Jl La> 1.5
But my most dramatic moment of discovery lay ahead. My design had a
problem: | could easily generate configuration files from the user's GUI actions,

but editing them was a much harder problem. Or, rather, reading them into an
.editable form was a problem

The parser for fetchmail's configuration file syntax is rather elaborate. It's
actually written in YACC and Lex, two classic UNIX tools for generating
language-parsing code in C. In order for fetchmailconf to be able to edit existing
configuration files, | thought it would have to replicate that elaborate parser in
Python. | was very reluctant to do this, partly because of the amount of work
involved and partly because | wasn't sure how to ascertain that two parsers in
two different languages accept the same. The last thing | needed was the extra
labor of keeping the two parsers in synchronization as the configuration

llanguage evolved

This problem stumped me for a while. Then | had an inspiration: I'd let
fetchmailconf use fetchmail's own parser! | added a -configdump option to
fetchmail that would parse .fetchmailrc and dump the result to standard output
in the format of a Python initializer. For the file above, the result would look
roughly like Listing 2 (to save space, some data not relevant to the example is

.(omitted

Listing 2: fetchmailrc

fetchmailrc = {
'‘poll_interval':300,
"logfile":None,
"postmaster":"esr",
'bouncemail': TRUE,
"properties":None,
‘invisible':FALSE,
'syslog':FALSE,
# List of server entries begins here
'servers': |
# Entry for site “imap.ccil.org' begins:
{
"pollname":"imap.ccil.org",
'active': TRUE,
"via":None,
"protocol":"IMAP",
‘port':0,
'timeout':300,
'dns':FALSE,
"aka":["snark.thyrsus.com", "locke.ccil.org", "ccil.org"],
‘'users': |

{

"remote":"esr",
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"password":"Malvern",
'localnames':["esr"],
‘fetchall': TRUE,
'keep':FALSE,
'flush':FALSE,
"mda":None,

"limit':0,
‘'warnings':3600,

}
: ]

}
# Entry for site “imap.netaxs.com' begins:
{
"pollname":"imap.netaxs.com",
'‘active': TRUE,
"via":None,
"protocol":"IMAP",
‘port':0,
'timeout':300,
'dns': TRUE,
"aka":None,
‘users': |

{

"remote":"esr",
"password":"dOwnthere",
'localnames':["esr"],
‘fetchall':FALSE,
'keep':FALSE,
'flush':FALSE,
"mda":None,

"limit':0,
'warnings':3600,

; ]
}
# Entry for site ‘imap.2lcn.com' begins:
{
"pollname":"imap.21cn.com",
'active':FALSE,
"via":None,
"protocol":"IMAP",
‘port':0,
'timeout':300,
'dns': TRUE,
"aka":None,
‘'users': |

{

"remote":"tranxww",
"password":None,
'localnames':["esr"],
'‘fetchall': TRUE,
'keep':FALSE,
'flush':FALSE,
"mda":None,
"limit':0,




W
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'warnings':3600,

: ]
}
# Entry for site “pop.tems.com' begins:
{
"pollname":"pop.tems.com”,
'active':FALSE,
"via":None,
"protocol":"POP3",
‘port':0,
'timeout':300,
'dns': TRUE,
'uidl': FALSE,
"aka":None,
‘'users': [
{
"remote":"ed",
"password":None,
'localnames':["esr"],
‘fetchall': TRUE,
'keep':FALSE,
'flush':FALSE,
"mda":None,
'limit':0,
'warnings':3600,

; ]
}
# Entry for site "mail.frequentis.com' begins:
{
"pollname":"mail.frequentis.com",
'active':FALSE,
"via":None,
"protocol":"IMAP",
‘port':0,
'timeout':300,
'dns': TRUE,
"aka":None,
‘users': |

{

"remote":"imaptest",
"password":None,
'localnames':["esr"],
‘fetchall': TRUE,

'keep':FALSE,
'flush':FALSE,
"mda":None,
'limit':0,
‘'warnings':3600,
}
, ]
}
]
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Python could then evaluate the fetchmail -configdump output and have the
."configuration available as the value of the variable “fetchmail

This wasn't quite the last step in the dance. What | really wanted wasn't just for
fetchmailconf to have the existing configuration, but to turn it into a linked tree
of live objects. There would be three kinds of objects in this tree: Configuration
(the top-level object representing the entire configuration), Site (representing
one of the sites to be polled) and User (representing user data attached to a
site). The example file describes five site objects, each with one user object

.attached to it

| had already designed and written the three object classes (that's what took
four days, most of it spent getting the layout of the widgets just right). Each had
a method that caused it to pop up a GUI edit panel to modify its instance data.
My last remaining problem was somehow to transform the dead data in this

.Python initializer into live objects

| considered writing code that would explicitly know about the structure of all
three classes and use that knowledge to grovel through the initializer creating
matching objects, but rejected that idea because new class members were
likely to be added over time as the configuration language grew new features. If
| wrote the object-creation code in the obvious way, it would be fragile and tend
to fall out of sync when either the class definitions or the initializer structure

.changed

What | really wanted was code that would analyze the shape and members of
the initializer, query the class definitions themselves about their members, and
.then adjust itself to impedance-match the two sets

This kind of thing is called metaclass hacking and is generally considered
fearsomely esoteric—deep black magic. Most object-oriented languages don't
support it at all; in those that do (Perl being one), it tends to be a complicated
and fragile undertaking. | had been impressed by Python's low coefficient of
friction so far, but here was a real test. How hard would | have to wrestle with
the language to get it to do this? | knew from previous experience that the bout
was likely to be painful, even assuming | won, but | dived into the book and read
up on Python's metaclass facilities. The resulting function is shown in Listing 3,

.and the code that calls it is in Listing 4

Listing 3: Metaclass Function

def copy_instance(toclass, fromdict):
# Initialize a class object of given type from a conformant dictionary.
class_sig = toclass. _dict__.keys(); class_sig.sort()
dict_keys = fromdict.keys(); dict_keys.sort()
common = intersect(class_sig, dict_keys)
if 'typemap' in class_sig:
class_sig.remove('typemap')

if tuple(class_sig) != tuple(dict_keys):
print "Conformability error"
# print "Class signature: " + ‘class_sig’
# print "Dictionary keys: " + ‘dict_keys"
print "Not matched in class signature: " + “setdiff(class_sig, common)’
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print "Not matched in dictionary keys: " + “setdiff(dict_keys, common)’
sys.exit(1)

else:

for x in dict_keys:
setattr(toclass, x, fromdict[x])

Listing 4: Code that Calls Metaclass Function

# The tricky part- -initializing objects from the
# configuration global
# "Configuration' is the top level of the object
# tree we're going to mung
Configuration = Controls()
copy_instance(Configuration, configuration)
Configuration.servers = [];
for server in configuration[ servers']:
Newsite = Server()
copy_instance(Newsite, server)
Configuration.servers.append(Newsite)
Newsite.users = [];
for user in server['users']:
Newuser = User()
copy_instance(Newuser, user)
Newsite.users.append(Newuser)

That doesn't look too bad for deep black magic, does it? Thirty-two lines,
counting comments. Just from knowing what I've said about the class structure,
the calling code is even readable. But the size of this code isn't the real shocker.
Brace yourself: this code only took me about ninety minutes to write—and it

.worked correctly the first time | ran it

aod=ll 1.6

To say | was astonished would have been positively wallowing in
understatement. It's remarkable enough when implementations of simple
techniques work exactly as expected the first time; but my first metaclass hack
in @ new language, six days from a cold standing start? Even if we stipulate that
| am a fairly talented hacker, this is an amazing testament to Python's clarity

.and elegance of design

There was simply no way | could have pulled off a coup like this in Perl, even
with my vastly greater experience level in that language. It was at this point |
.realized | was probably leaving Perl behind

This was my most dramatic Python moment. But, when all is said and done, it
was just a clever hack. The long-term usefulness of a language comes not in its
ability to support clever hacks, but from how well and how unobtrusively it
supports the day-to-day work of programming. The day-to-day work of
programming consists not of writing new programs, but mostly reading and

.modifying existing ones

So the real punchline of the story is this: weeks and months after writing
fetchmailconf, | could still read the fetchmailconf code and grok what it was
doing without serious mental effort. And the true reason | no longer write Perl
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for anything but tiny projects is that was never true when | was writing large
masses of Perl code. | fear the prospect of ever having to modify keeper or
.anthologize again—but fetchmailconf gives me no qualms at all

Perl still has its uses. For tiny projects (100 lines or fewer) that involve a lot of
text pattern matching, | am still more likely to tinker up a Perl-regexp-based
solution than to reach for Python. For good recent examples of such things, see
the timeseries and growthplot scripts in the fetchmail distribution. Actually,
these are much like the things Perl did in its original role as a sort of
combination awk/sed/grep/sh, before it had functions and direct access to the
operating system API. For anything larger or more complex, | have come to

.prefer the subtle virtues of Python—and | think you will, too
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