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/ Overview
Background
What isthe problem ?
* Intheory

* In context

What isthe solution ?

* Elements: test-writing framework and domain objects
e Approach: refactor from data

e FutureWork

» Discussion

\_
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/ Background

Lifeware provides a system to manage life insurance contracts.

o clientsdesign and sell insurance products

» Lifeware provide back-end support throught the lifecycle

A generic system is customised to specific insurers needs

» Dbenefits of robustness and experience

e eachinsurer seesther unigue modus operandi

Lifeware svalue proposition: pay per contract, not per system

» sdling one contract commitsa client to manageit for decades
— develop your own system upfront =risk

o ability to compute exact I T cost

Lifeware uses VW and GemSone.

\_

— pay for what client sells=no more cost than client can afford = norisk

~

/
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/ The Problem: Theory

Test-driven development: the greatest thing since sliced bread !
 Testsmakeyou codefaster, rewriteto get it right
 Thetestsstay around so your system staysright
So the developers all lived happily every after: well ...
 Development tests

— cluster near theinitial / normal states

— describe how the system should be used

— guard against obviouserrors

— areno longer than the developer will write

— areno more complex than the developer can imagine
 Real users

— usethe system asthey need to, not asthey ‘should’

— doincrediblethingsto correct incredible mistakes

KSO we should just write better tests? Well ...

~

/
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/ The Problem: Theory (continued

What isatest? Theory in the literature speaks of

o Test fixture: an initialized model of domain objects

o Test Simuli: operations applied to thismodel

» EXxpected results. assertionsthat should hold after these oper ations
These states are not in fact separable (especially to Smalltalkers)
» production codeisrefactored against tests

» testsarerefactored against production code

Very soon, fixtures, stimuli and assertionsall mingle

» testsarescripts: building, asserting, reshaping, ...

e adomain evolvestest frameworksto build these scripts

Test framewor ks speed test writing but even more important:

\_

A test script must be readable.

/

/

Slide No: 5 — September 2006
Niall Ross eXtremeMetaProgrammers

XMP/general/pres/0007/1.0
Talk: Testing for real:



= XMP
..E—TE ESUG Conference 2006

eXtremeM etaProgrammers

/ The Problem: example x

Lifewarewasavery early adopter of Kent'stest framework
* now they have an impressive, distinctive test framework
e 12,000 testsrun whenever a developer integrates, 3,000 morerun nightly / weekends
 TestBuilder framework classes support writing test fixtures
But
* |nsurance contracts have many configurations
— customer types and roles. person/company, funder/beneficiary, ...
— funding patterns. lump sums, scheduled payments, ...
— Investment patterns: types of investment, specific funds, ...
» Contracts have complex lifecycles
— intentionally complex: flexible payments, weighted schedules, ...
— unintentionally complex: cancellations, missed/restored payments, revisions, ...
— complex fixesto these unforeseen situations

KH uge volumes of very complex domain objects accumulate in Gem3one. /
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/ Not the Solution \

We have

Framework to create simple readable tests

Why not write more complex teststo match our complex actual usage?
* not enough keystrokesin the working day
e not enough neuronsin the developersbrain

Complex persistent domain objects

Why not usethem in tests?
* unreadable: thetest’s meaningisin an inspectable object graph, not in code
» Drittle: small changes appear asfailures, waste investigation time

Klf only we could somehow combine the two. /
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/The Solution: Refactor Test Scripts from Data\

Enter the Refactoring Framework (Niall’sanswer to every question :-)

Pre-step: annotate appropriatetest builder framework code with value getters. Then
e Fault in the object model from GemXoneto VW
— history reified astemporal series of events
— dependent temporal data reified as pseudo-events: fund values, exchangerates
— timetravel via method wrappers. posting dates, effectives dates, per spectives
e Match thebasic builder classesfor thiskind of contract
 Match eventsto builder methods
— by event class, by data values, ...
» Parse methods and rewrite: evaluate some nodes, refactor others
— recursively! inline conditional nodes and loops from their values
— replace parameter expressionswith values (literalsor constructors)

— anti-inline resulting code to convenience methods

K 1. Actually, thisis more complex than mere recursion; it must mimic smaltalk code execution (see bel OWM
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/Example of Refactoring from Partial Evaluatioh

Pre-step) Rewrite test fragments ...
bui | der ...
fundl: ' Anl agestrategi e- SpeedLane' percentage: 100;
put | nForceAs: ...

bui |l der ...
fund6: 'Franklin US Equity' percentage: 5;
fund7: 'Vontobel Swiss Stars Equity' percentage: 10;
put | nFor ceAs:

bui |l der ...
| ifelongStrategy: Strategy conservativeStrategy;
put | nFor ceAs:

... to event partial-evaluation fragments

self fundAll ocation i sManagedStrat egy
| f True: [builder lifelongStrategy: self fundAllocation strategy]
| f Fal se
[ sel f fundAll ocation funds doWt hl ndex:
[ - each :index |
bui | der
fund: each fund displayShortString

at: index
percent age: each percent]].
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1) Inline conditionals
self fundAll ocation funds doWthl ndex:

[ - each :index |

bui | der
fund: each fund displayShortString
at: i ndex
percentage: each percent]

2) Expand loops ...

bui | der fund: each fund displayShortString at: 1 percentage: each percent
bui | der fund: each fund displayShortString at: 2 percentage: each percent
bui | der fund: each fund displayShortString at: 3 percentage: each percent

... and anti-inline

bui | der fundl: each fund displayShortString percentage: each percent
bui | der fund2: each fund displayShortString percentage: each percent
bui | der fund3: each fund displayShortString percentage: each percent

3) Evaluate and replace parameters as literals, e.g.

bui | der fundl: 'Threadneedl e European G owth' percentage: 50.
bui |l der fund2: 'Franklin US Equity' percentage: 30.
bui | der fund3: 'Vontobel Swiss Stars Equity' percentage: 20.

or (e.g. if conditional above had evaluated to true) as storeOn: expressions

\\iiilder |ifelongStrategy: Strategy dynam cStrat egy. g‘///
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4) Inline into overall ‘event’ method

Tri oContract 1001080Test >>appl i cati on

self timestanp: (16 jun: 2003) @' 11:10: 36'.

bui | der

newAppl i cati onOn: (23 jun: 2003);
mal eBornOn: (12 jun: 1967);
firstname: 'Peter' |astnane: 'Wnter';
street: 'Asylstrasse'

ci vi cNunber: '55'

zi p: '84030°

city: '"Zurich';
| nsuredJob: ' Research Engi neer' jobKey: 7804;
nmont hl yPrem um 40 years: 20;
duration: 25;
coverage: 9600;
beneficiary: (Beneficiary text: "Clara Wnter');

put | nForceAs: '1001080°

Super class of generated class chosen to match that contract’slifecycle

Superclass methods denote eventsin lifecycle (e.g. customer appliesfor insurance)

\_ /
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/ 5) Finally we place this event in the overall history
rep

| ay2003@REvent s
sel f

zip: '76831

city: "Billighei mIlngenheim
cl earing: 54850010
checkNunber: ' 00

recor dNunber: '012524'.

sel f application.
sel f

| oadPrice: 100

fund: 'Vontobel Sw ss Stars Equity’

date: (27 jun: 2003)

timestanp: (27 jun: 2003) @'07:47:00".
sel f

| oadExchangeRate: 1. 1457d

from Currency EUR

to: Currency USD

date: (27 jun:2003)

tinmestanp: (27 jun:2003) @' 10: 27:56'".
sel f

collectPrem unOn: (1 jul:2003)

timestanp: (27 jun:2003) @' 10:27:57".

\_

| oadBank: ' Sparkasse Sudliche Wi nstralRe i n Landau’

sel f brokerFirstnane: 'Udo'l ast nane: ' Paul' nunber:

~

' 1006400° .

/
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/ Generating Tests \

Map event to partially-evaluable method

Test Event Met hodCGener at or >>gener at eTest For Event: anEvent
sel f
gener ateTest: (anEvent cl ass parseTreeFor:
anEvent cl ass buil dOnSel ect or)

f orEvent: anEvent

Overall partial-evaluation refactoring

Test Event Met hodCGener at or >>gener at eTest

“"Evaluate all conditions and argunents in tree, treating the supplied
event as self. Thus rewite the treetoinline all conditions and repl ace
all event-dependent expressions with literals or independently-eval uable
expressions (latter obtained via storeOn: sent to result of evaluation).”

self inlineSel fSendslnTree.
self 1 nlineEvent Tenpsl nTr ee.
self inlineConditionslnTree.
sel f inlineLoopslnTree.

(sel f nodel classFor: event class) conpil eTree:
(sel f mapTenporari esTol nst Var sl n:
(sel f eval uateLiteral Eval uati onsl n:
(sel f eval uateParanetersin: self tree))).

\\\\‘Aself tree argunments: #(); selector: event eventSel ector; yourself 4’///
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/ Generating Tests (continued) \

Find the data nodes ...

i nl i neSel f Sendsl nTree

"Recursively inline sends to self or super inthetreewth inplenentors
in the intersection of the event class hierarchy with the refactoring's
nodel 's environnment (set when | aminitialized). Before inlining, inline
any tenps which require instvars of the event for their evaluation.”

sel f
mat chesAnyOF: #('self "~ @ret hod: dummyARG )
refactor: InlineMethodRefactoring
i nMet hod: event cl ass buil dOnSel ect or
forRBC ass: (self nodel classFor: event class)
do: [:inlineRefactoring |
sel f
I nl i neEvent Tenpsl nMet hod: inlineRefactoring inlineSel ector
forRBCl ass: inlineRefactoring inlined ass].

... and evaluate them

RBPr ogr amNode>>eval uat eFor: anCbj ect

"Primtive evaluation protocol; assunes caller has ensured anCbject is
rational for this node. Evaluate the node as if its code were running and
anQbj ect were self."

\\\\>Aconpiler eval uate: self formattedCode for: anQbject | ogged: false 4’///
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/ Refactored Refactorings

Refactoring of refactorings
e tosupport recursive evaluation
— InlineEvaluableTempor aryRefactoring
— InlineRefactoring and I nlineToComponentRefactoring clean-up
* tomap between template test code and hand-written test code styles
— InlineEvaluablel terator Refactoring: small loops v. repetition

Refactored Refactoring Framework

VWT: resurrected ability torestrict refactoring model’s view of image

\_

— Anti-inline: detect code an existing method can replace and ‘extract method’ to it

~

/
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/Future Work: make parse tree fully evaluable\

Today, we combine refactorings with RBProgramNode>>evaluateFor: aSelfObject

» evaluate +inline of a conditional isjust partial evaluation
* handle complex expressions
— our current mimicing of Smalltalk execution isimperfect
» deduce evaluable sections from abstract context
— or wrap in handler, stop when error raised? (beware unintended polymor phism)
Evaluable Abstract Grammar evaluation framewor ks exist
o Zork-AnalysisAG framework (VW, in Cincom OR)
o SmallTyper usesaframework for (VA Tool)
e others?
We need to reuse or unify with them
* next step: partially evaluate the execution path, then refactor the remaining nodes
o futureideal: asingleunified parsetreefor evaluation and refactoring

K(For thisuse) Could partial evaluation wholly replacerefactoring ? /
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/ Discussion \

“Extracting realistic tests before beginning

Implementation Is becoming as addictive as

writing tests by hand was when the code and
datawere smpler.”

Kent Beck, after remotely pair-programming with Lifeware staff in summer 2006

\_ /
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