Bottom:=Upiviedeling

Adile Code Generators




Context

Nameli Dave\WiRipp
Company: Fast-Chip NG

Product: 10GDps Network SERVICES
PrOCESSO):

Role: Front-End Design’ Verification
People: Tfeam oOfF Six
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[RegIsters: Demainnede)

Register Field

*Index Low REE|BEr
Interrupt . ‘Name
*‘Name : *Address
*Polarity *Width
*Read Only

i

Bit Set Enumerated Field Ranged Field
x % *Lower Bound
*Upper Bound

Named Value
‘Name
*Value

SMUGO02 ©2002. Fast-Chip Inc.




ThersSoeiwane

& "C-model” off ASIE

— Golden Model for design Verlication
— Also te be supplied te cUstomers

— Run inf embedded environment
+Code in C for portability

& Cycle and Priority: accurate fier DV
& Functionally accurate for cUstemers
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CHEIVIEeEBIoWY.
& Six people; Cost o bugs REFIgsE

— Avoid a-priori architectire deciSions
— The source code s the design
— DTSITTCPW: andl YAGNI

¢ Agile Manifesto

See Also: “Agile Software Development”, Alistair Cockburn
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Registers: € Representanon

Umit64 register read(Tnt chip. 1d, Uint32 addness)
{

switchi(address)

case BRXT TiestMiodeRieg:

et test mode]chipid]==mode2} e <= |
| tests mode|chiprid]->model en <= 0;

case FRXT VICTIRP:

j

J
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Traxenemy el CederGERNERAIoN

£ Assembler (Syntaxsmsppine)

< Compiler (semanticimappInG)
< Partiall Assembler (many: UMIEten)Ss)

< Partial Compiler (Cex/Yaece)

#+ Pre-Processor & Wizard
+ Meta-compiler & Round-Tirip
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Registers: € Representanon

Umit64 register read(Tnt chip. 1d, Uint32 addness)
{

switchi(address)

case BRXT TiestMiodeRieg:

et test mode]chipid]==mode2} e <= |
| tests mode|chiprid]->model en <= 0;

case FRXT VICTIRP:

j

J
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leolserEeiiomEEpiViedelnG

& Refiactorings:
— [ntroduce; Code GENERaton
— Introduce Meta Data

¢ Analyze the Code
— Variation Analysis
— The Magnifying Glass

& Unification
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RElaCIennG

¢ Change structlUrer ol existing coue
— Without changing Its external beNaVvio):

& Well defined steps (mechanical?)
& Supported by tests' (or pProoiis)

+ Refactoring Code Generators
— What is “External Behavior-?
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Introdiuce Coue GERerato);

. Create Tests
. Modity Build System
. Create the Generator

. Refactor the Generator




Introdiuce Coue GERerato);
1. Create Tests
Copy. .c (h) ter.c.gold

& Test willl be “dift™ agalnst this e
Perfect Test!

Complete and Unampbigueus

SMUGO02

(But be prepared to change; the test)
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Introdiuce Coue GERerato);

2. Modiiiy: BuiarSystem
—  Run .pl filerter create e new,
— DI .c.new: .c.gold

— Rename .c.new to!.c

Issues

— Automatic build
— Ability to be flexible
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SimpletViakeiiie

100.C5 [00:C.pl
perl —w: 100.¢.pl > 100rC.nEW,
diff fo0.c.new: 100.c.gold

mv: f100.¢c.new: 100.¢
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Introdiuce Coue GERerato);

3. Create the Generator

— Given foo.c — Cregte ieorcpl
print <<"HERE";

it mam(vord')

d
prmti(*hello; world\n®):

J
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Introdiuce Coue GERerato);

4. Refactor the GERERato):
—  Duplication  withinrargenerato)
Duplication BEtWEERI GENERALONS

Introduce Structure
Create Unit Tests

Work Middle-Out

Don’t change the output!
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Registers: € Representanon

Umit64 register read(Tnt chip. 1d, Uint32 addness)
{

switchi(address)

case BRXT TiestMiodeRieg:

et test mode]chipid]==mode2} e <= |
| tests mode|chiprid]->model en <= 0;

case FRXT VICTIRP:

j

J
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Registers: € Representanon

Umit64 register read(Tnt chip. 1d, Uint32 addness)
{

switchi(address)

case BRXT TiestMiodeRieg:

et

case FRXT VICTIRP:

j

J
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[RegIsters: CoueGENEalo)

.s.v;fitch (address)

d
case BRXT TiestMiodeRieg:

1est mode|chipid|=>

case ERXT MICTRP
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pleifzletelflple) inler Cojeler Cplereiior

& Consider AliFalternatiVes

— "Standard” refactorings toorweaik: and
— “Introduce Code Generator" tO0 powWeri il

¢+ Then perhaps
— “Introduce Meta-Data™ may: be just rght
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[RegIsters: CoueGENEalo)

.s.v;fitch (address)

d
case BRXT TiestMiodeRieg:

[Fmode?enrs, I3 [Fmoedel e, 0]

1est mode|chipyid]=>

case ERXT MICTRP
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Introduce Meta-Data

& Internal
— Describe datar using [Perl | constructs
— Refactor intoe .pmi files (epjects)

SMUGO02 ©2002. Fast-Chip Inc.




[RegistersiilVieizebaie

(@registens = (
JIicsilViodeReE —
TmoedeZ en==>1"|.
[model en== 0]

I

METREP=—|

I

)
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Introduce Meta-Data

& Internal
— Describe datar using [Perl | constructs
— Refactor intoe .pmi files (epjects)

¢ External
— Read from Eile
€. txt = record per line
+ html —for tables (generate firom Word?)
+.xml - for structured data
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[Registers: XIVIENREpresentaieg

= name= “addiess=" =
< name— yiigei= 1
= Strct=" “nrtial S value==10=/>
>
name= Soliset="1">

Strci== “Sinitials valtue===4/>
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Inertia of Code Generators

& GEenerators constralnrcreatVaty2

+ People avoeld changine abstiactions
— violate encapsulation
— edit generated code
— contort meta-data
— change the specification
— introduce brittleness

& Overuse of Code Generators
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Chaneing GENERIEENTHEEE

& Formatting

+ Refactoring (nen-meca)
& Add local freaturre

¢ LLocally disable feature
¢ Global policy change




Chaneing GENERIEENTHEEE

&« Modiiiy nen-meta ceae
— Disable Code GEnErator
— Add / Modify: (nen-meta) tests
— Edit .c files to pass tests
— Update .gold files with chianged .criiles
—Enable Code, Generator

& Modify Code Generator (pass tests)
¢ Refactor Code Generator
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pligreigeny, Cf Fastine

& ACCEpitance eSS
& Non-Meta Unit ests

& Code Generator'si Acceptance hests
— .gold text-diff

& Code 'Generator’s Unit Tests

— meta-data not directly, testale
+But some validation may: be possible

¢ Repeat
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Glepal ChaneES

& Always a Reliactoning
— Existing| tests) should stillfpass

& Think Globally, Act [Cocally,

— Make |local change manuaiiy,
— Update Code Generator

& Code Generator fior Global Update
— Use generated code for new: .gold files
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SMUGO02

Viakefiler2

DIEFE := difi
test: f00.c.ditt:

foo.c.diff; foo.c.new: {00:.¢
§(DIFF) $7

foo.c.new: 100.pl
perl —w $7 > $@
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helVagnivineNElZss

& Be preparedtor tndorarrelidCtonne
— BUt learn firom the attempt

& Meta-Refactoring magninesiVaration
— Some Vvariation Inf nECESSalY,
— Some IS not

& Which'is which?
— Eliminate unnecessary: Variation
— "Introduce Symmetry”

SMUGO02 ©2002. Fast-Chip Inc.




Upliflezition

& Code Generators ror multplesiles
# Discover ABStractions
¢ [dentiiy Meta-Data

¢ Create Meta-Model off Metasbata
— Model in UML
— Refactor Code Generator to use UMI
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Meitzi=Vieela) CAVIE

name=- =
name= S creanion= =
name=* “hype— =
name=* “hype="i5 < />

name=" “type— =
>

)

[rom.name—: “to.name—"
urom.mliiplicity="" to.multipliciy=" />
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piele)lsiteifs Cojele Vieele

Field
‘Name
*Index High
*Index Low

i

Register

‘Name

*Address
*On-Read Actions
*On-Write Actions

Variable Field
*Struct Name
e|nitial Value

*On-Write Actions

{

Constant Field
*VValue

SMUGO02

Named Value
‘Name
*Value
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Derived Field
«Saturate
*Expression




Vietarlvieta=Vioe eINeAUiIE

0..*

0.*

|Identifier

Reference

AV

0.*
1

Formalized Relationship

Attribute

°role

Relationship Role

SMUGO02

-

Member
*name
<X <class (R)
type

0..*

*

.

’H>| Relationship

0..*

Class

—< *name
ecreation
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NIeR=DOWRN/SHEEHERIEUR

& Domain Sepaiation
+ Bridging
& Meta-Mode]

&YAGNT and D

& Bootstrapping
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WMeseleiisie
& op Downr\VsrBettemtp

‘ “The Model” Code Generator

\
\ /
/
\
\ /

/
\ /
«depends» 'y s «depends»
\ /

\ /
r xUML k‘
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StapIAVSHALSIECHONN

Abstraction

“OO0A-of-O0A”

“mainline”

\Y [eYo =Y
+

Code Generator

Instability

Source: “Stability”, Robert Martin, http://www.oma.com

SMUGO02 ©2002. Fast-Chip Inc.




NIeR=DOWRN/SHEEHERIEUR

& Domain Sepaiation
+ Bridging
& Meta-Mode]

&YAGNT and D

& Bootstrapping
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SUMMER,

& Refactorings revealrapsthaCiions
— Introduce Code GENErator
— Introduce Meta Data

& Code Generators canl berMaintainasle
— Don’t assume reuse for ROI
— 100% generation Isf et NECEsSsal/
— Code-Generator as Partner

¢« Be willing to experiment
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@Questions

Lunch




