Using Python
as wide-spectrum language

experiences

in tough application domains

Theo de Ridder (Prometa Ratum bv)

Inspiring viewpoints

* Literate Programming (Knuth)

* The Timeless Way of Building (Alexander)
* Information Visualization (Shneiderman)

» The Humane Interface (Raskin)

* Extreme Programming (Beck)
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Personal keystones

- TimeWalker

multi-focal time lens

e ProofChamber

co-box testing framework

« RoleKeeper

hermetic role-based access control

- TagBlender
tagless pythonized data-hierarchies

- StageCoach

groupware as goal-oriented RPG

« ValueCatcher
generalized system analyser

Conceptual coherence

TagBlender ProofChamber

ValueCatcher

StageCoach RoleKeeper

TimeWalker




TimeWalker (1)

* features
* unique, human(e) interface
* scales up to huge amounts of data
* zoomlens covers 40 years down to 50 msec
* imports arbitrary data format
* exports to universal and compact format
+ added value
* (over)viewing history without filters
* visual datamining based on human pattern-recognition
 combining arbitrary types of logdata
* requirements
* Python 2.2
* wxPython 2.3.2
e Win32, Linux (Suse 8.0), Mac OSX
* status
* beta version at sourceforge

TimeWalker (2)
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TimeWalker (3)
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Tough (?) domain

* data
* huge amounts of events (= timestamped records)
* inhomogeneous formats
* graphics
» maximized information density downto pixel level
* real-time zooming and animation
* visual data-mining
* automatic disclosure of the unknown
* context + detail without scrolling (or hiding)
* generic (y,z) dimensions
» flexible and simple
* scalable and fast

Wide-spectrum scope

* sketch

* specification

* documentation

* implementation

* persistent data

* testing & refactoring
* deployment

 IDE

* presentation




Specification (1)

& timeMod

+if 1: # imports
-class Time (wx.wxDateTime):
def _ init  (self, w=None, format=HNone]:
def  getstate  (self):
def  setstate  (self):
def _ float  (self):
def  str  (self]:

class Period:

_init  (self, tl, tZ=None, unit='dzy', delta=1l, size= ]:|
_len (self):
_ getitem (self, i):
_ getslice (self, i, Jj):
_ contains  (self, tp):
_omp  (self, p):
_ str (self):

def reset(self, t, size=None):

def shift(self, n):

def index(self, t):

& metaModel

29

30 - class Ref (ohject):

31 + def  init  (self, walue):

48 - class Element:

49 + def  imit  (self, *%args):

7?1 - class Error (Dict):

T2 + def log (arg):

g4 + def  init  (self, walue, th=1, heep=
102 - class MetaBecord (Dict):

103 + def  init  (self, name, fieldSpecs=[]):
143 - class FieldDescr (Record):

144 + def  init  (self, fspec):

204 - class Record (List):

205 + def _ init  (self, wetaRecord, record):
244 - class RecordList (List):

GRS - def  init  (self, metaRecord, records=None,
246 indices=None, shareData=0,
247 sortIndex=None, sorted=0):
245 + .

3653 - class Expr (ohject):

3gd + def _ init  (szelf, expr, metaRecord, context={}):
412

L] |




Specification (3)

Tracer:
Distributor:
Activator:
Hypothesis:
Assumption
Expectation
Pilloar:
TestBed:
TestSession:
TestDossier:
TestArchivre:
ProofChamber:

|Hypothesis) :
[Hypothesi=) :

ProofChamber

2 3 456 7

1 incoming trigger connector
2icon targetClass
3 (and, of)-gate incoming hits

4 (and, or)-gate precondition

Thing:
Set:
Hierarchy:
Artifact
Actor
Troupe
Forum

[Thing) :
[Actor,
[Troupe] :
Domain (Thing,
Betivity
Goal (Thing,

Privilege:
Responsibility
Capahility
Role (Domain,
Constraint
Type (Thing):
AntiType (Type):
Space (Domain):
Gate (Thing):
Scope (Thing,
Action:

Set)

Loug:
Context:

[Thing) :

Hierarchy,
[(Thing) :

[Domain,
[(Domain,
Privilege) :
[Thing) :

5 trigger quantity indicator
6 (and, o1)- gate postcondition
7 time out indicator

8 state summary indicator

9 outgping trigger connector
10 external exception indicator

11 internal exception indicator

Specification (4)

Jet):

Set):

Privilege) :
Priwvilege) :

Hierarchy) :

RoleKeeper

transitions =
"look®:
use':
Tmodify '
fimcluds':

{
FSEEN',
'OSED',
'"MODIFIED',
"WIDENED',
"HARROWED ",
'"EXDANDED',
FVALTDATEDR ',
FINVALIDATED ',
fapprove’: TAPDROVED',
'disapprove’: 'DISAPPROVED',
taudit': 'AUDITED',
‘delegate': 'DELEGATED',
'revoke': "REVOKED'
i

fremove':
fcreate':
'validate:
finvalidate':




Documentation

Implementation (1)

raw data

‘ Pythonized ‘
| meta model |

source document time tree | table
model model model model

models

tree | rtext frame tree | html frame tree | table frame




Implementation (2)

Timoz
(zoomlens)

Implementation (3)

ED Time'w' alker Home
B setup.py [module)
=0 timeted alker
@ __init__.pw [module]
B-E3 convertors (800 lines)
__imit__.py [rodule]
fileD ata.py [module]

importExport. py [moduls)
tepdurmpD ata. py [module)
#-[E] unixDatapy (module)
£ docs (2600 lines)
B _init__.pv [module]
B authorboc. py (module]
@ docGen py [module]
B gruboc.py module)
@ licenzeD oc.py [moduls]
@ releaseDoc.py [module)
[ userGuide

El
B
B fwSyslogD ata.py [modulg]
E
B
E

ED models (5200 lines)
]@ __init__.py [module]

~|2] aggrtdodel.py [module]
beamtd odel.py [madule)
colorModel py (module]
databdodel py [module]
eventh adel py [module]
menubd odel py [module)
retatdadel py [rmodulz]
shelvebdodel. py [module)
shiapshothodel. py [module]
storeMadel py [rmodulz]
tabletd odel. py [madule]
timetdodel. py [module)
treemaphd adel py [roduls]
treekdodel. py [module]
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B3 tests (1050 lines)
__imit__.py [module]

B debug.py [module)

2 modelSuites

B validate.py [module)

utils (700 lines)
__imit__.py [module]
runkodule. py [rmadule)
unThread. py [module]
T py [module]

views (5600 lines)
__init__.py [module]
calenderwfidgets. py [module]
clock™idget. py [madule)
infotwidget. py [module]
steCrl. py [module]

timetw alkerdpp. py [module]
timozwfidget. py [module]
treemapiafidget. py [module]
wiewingClrls.py [module)
viewingFrames. py [module]

DHmm

=
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#mods #lines

59 15950 270

avg viewingFPanelz.py [module]

@ widget.py [module]




Persistent data

* Python pickling mechanism
- fast & compact (100 bytes / rc)
- transparent persistency

* Complete snapshots

* shelve
- bundle
- treemap
- calc boxes
- aggr boxes
* data
* options

Testing & refactoring

& runModule_py O] x|
11 |

# dmports
import unittest
import profile

15 + .

30 - class RunModule:

31 - def  init (self, module=' main ',
32 args=None, mode=None,
33 wverhosity=1):

Sl .
236 +class TwTestLoader [TestLoader):
275 +class TwTextTestBunner [TextTestRunner):
308 + class PyShellFrame [wx.wxFrame) :
340 + class WidgetFrame [(wx.uxFrame):
410

411 - if _ name_ ==
412 BunModule (mode ='test', wverbosity=:1)

413
4

vomain '




Deployment

* Distutils
* bdist => .exe, .rpm
* relative pathnames ?
* data, examples ?
* environment settings ?

* Platform dependencies
« fonts
* widget shape & behaviour
* keyboard & mouse events
* library versions
* hidden errors

11



Performance

* graphics
dc.DrawPointList (pnts, pens)
dc.DrawlLinelList (1lines, pens)

* pickling
class DataRecordList

class Col
class Stretcher

* aggregation
* simple types => reduce
* other types => to be redone in C

* builtin methods
* overloading by exception ?

Conclusions

* most libraries are legacy-like
* names, types, (user) interfaces
* awful 1-1 mappings from C,,
* contra-productive for our dreams
* some name-spaces are not relative
» file-names: Distutils, sharing via mounts
» module-names: unpredictable imports
* postpone coding in C,,
* right abstraction => right performance
* honour Python as Zen-master

* not elegant => not (durable, flexible, ...)




About Python ...

“Languages that prevent errors are
as feasible as knives that can cut
meat but not hands.”

David Lorge Parnas

Colophon TimeWalker

Sponsor: © 2001, Stichting NLnet

License: GNU General Public License

Project: sourceforge.net/projects/timewalker

Author: theo.de.ridder@planet.nl
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