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Roadmap

Intro — Model-centric development
Self-describing systems (Magritte)

Fine-grained, unanticipated adaptation (Reflectivity)
Bridging static and dynamic views (Hermion)
Tracking change (Object flow)

Scoping change (Changeboxes)

Bringing models to code (Embedding DSLs)

VvV V VvV V V V V



Roadmap

> Intro — Model-centric development



Team — scg.unibe.ch

Magritte Lukas Renggli
Reflectivity Marcus Denker
Hermion David Roéthlisberger
Object Flow Adrian Lienhard
Changeboxes Pascal Zumkehr
Embedding DSLs Lukas Renggli
Other topics ... Adrian fg;ljjl'ldrirggga\’/erwaest




Software inevitably changes, but ...

most programming
languages and IDEs
inhibit change rather
than support it!




(Some) dimensions of change

granularity
&

(Re-)configuration
Bug fixes
Refactoring

New functionality
Bridging versions
Dynamic aspects
Instrumentation
Run-time adaptation

scope
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Not model-driven, but model-centric




Not static, but context-aware




Roadmap

> Self-describing systems (Magritte)



Magritte

Magritte: A Meta-Driven Approach to Empower Developers and End Users

€ http://localhost:8080/seaside/pier/introduction B8 Q- Google

Welcome > Introduction
Introduction , Environment

Magritte

A Meta-Driven Approach to Empower Developers and End Users

Lukas Renggli, Stéphane Ducasse, Adrian Kuhn

[René Magritte, 1966] Decalcomania

View | Edit | Edit Meta
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[Yoder et al, 2001] Architecture and design of adaptive object models
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Magritte — meta-descriptions enable dynamic

change
Metamodel
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Roadmap

> Fine-grained, unanticipated adaptation (Reflectivity)



How to change a running system?
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Arbitrary granularity




Geppetto — dynamic adaptation through partial
behavioural reflection

Partial behavioural reflection

“Evil twin”

:ReflectiveMethod

------

O Q ----------- metaobject

ink=szzoof \ 0 | ctivation
— condition

______ source code
[—7 (AST)

:CompiledMethod

compiledMethod
iy

#(1213 4538 98 128

y | reflectiveMethod 84 7242 77 22 28 59

<

327 49 51 87 64)

A

VM



Reflectivity and Geppetto

17



Context

Reflection can be scoped
to the base level
(or to the meta-level ...)




Roadmap

> Bridging static and dynamic views (Hermion)



Hermion — combining static and dynamic
information in the IDE

(i) Test Runner (iij) Compact Feature Overview

Test Browser 0

CopyCommandTest tests testCopy -

testCopyChild :
PRCopvCommandTesvitestCopy PRCopyCommandTestitestCopyIntoCh: | PRCopyCommandTest>testinitialized

x B Feature Tree 204 | v ¥

.

(iii) Feature Tree

 (FRlopyleamandielwuliiens (15 B! »
: PRCopyCommandTest>>testInitializ o
- . [ PRCommand - all - [W]] defaultName [w]
aries 4! PRLocationCommand & accessing-defaults [ (o)
Pier-Model-Command PRCopyCommand
Pier-Model-Core PRViewCommand
Pier-Model-Document
Pier-Model-Kernel
Pier-Model-Structure
Pier-Model-Utilities L]
P@er-Model—Visitor A4
Pier-Tests-Command E | instance || class | o o
browse || variables [I hierarchy || inheritance “ senders [I implementors || versions
| defaultName =]
+ self uniqueName: self structure name , 'copy’ in: self target =
(iv) Feature Artifact Browser o




Enriching source artifacts with dynamic

information

Search bar to submit queries

Flag for available
dynamic information |

}f; =l Bmage Browser: OBColumn

OmniBrowser-Fili® OBBrowser =alli== & preselectNodes %
= OmniBrowser-Keia OBBuilder & *ob-enhancements H printOn: —
OmniBrowser-No« S| 0BColumn *ob-morphic & refresh
OmniBrowser-Not OBFan H accessing & refresh:
OmniBrowser-Paj OBMetaEdge actions & refreshall
OmniBrowser-Utir 1 & OEMetaNode as vet unclassified & refreshAndSignal:
* Packagelnfo OBNode & tuilding & select:
Packagelnfo-Bas OBPlatform & callbacks & selectSilently: ]
Persenhnne ¥ RSubtree & commands & selectedNode
i ? drag and dro selection L
Back & FomawlpaCKagGS|lsmart = | instance ” ' ” class I nﬂinitignli'?ina P ngplpminn- ]
browse || hierarchy || variables | implementors | inheritance | senders || versions | view...
Sr¢ €. Cl. Bluep.| Cl Bluep. (dy.)| Sys. Complex. UML Diag. Refs| References in
/ - _ *refreshAndSignal:
E'efmh.&nd&gnal (f "~ 5 OBEnhancementColumn (¥
Visualizations | node B shouldSigns Sender Navigation OBEnhancementfan &
shouldSigasl B 1= aBooless B, OBEnrichedClassNode
self B isEmpty & ifTrue: [+ self]. OBEnrichedMethodNode
riade B 1= self B selectedNode 9. OBMonticelloClassCategos
fan [ refresh® ifTrue:
[self B selectSilently: & riade B,
self B hasSelection® i(fFslee;  [shouldSignal = truel].
shouldSignsl B ifTrue:  [self signalSelectionChanged].
self B changed: & *list L
oo * ki i
VAR |
Type View Message Send Navigation Reference View




Roadmap

> Tracking change (Object flow)



How to track down defects when the offending
context is gone?

23



Object Flow Analysis

A
cause of bug [/'I
— effect of bug
execution
order
Legend

=P object flow
O activation

§ execution stack

Use first-class aliases to track object flow



A back-in-time VM with object flow analysis

N.0.0, demo.image
] L ]
..
. e
L] ..
O ™
L]
L}
........ o
- Used: 61MB Aliases created: 3712k  Aliases alive: 702k  Methods executed: 770k
] ]

x B Workspace
morph := BouncingAtomsMorphDemo open
morph start
morph stop

8 System browser: BouncingAtomsMorphbemo @0 |

x B Workspace

start an infection simulation."

tl := Smalltalkimage current now
morph startinfection

"(store this timestamp somewhere before the infection
completes)"
t2 := Smalltalkimage current now

"(and this when the infection has completed)"
t3 := Smalltalkimage current now

"We can go back to any previous point in time in the
history of the system. For each object that is still
accessible in memory, the VM has retained all previous
states. For example, the position and color of an atom."
morph backinTime: t1

morph backinTime: t2

morph backinTime: t3

"To access historical program state is very efficient

@0
.
A

(O—OO—!




Selective memory

Te+06 T T T T T T T T
Number of aliases allocated )
Number of aliases in memory |
be+06 |- _— . A
Number of objects in memory P
Ratio between aliases in memory and allocated -
Se+06 |-
4e+06 [~
Jet06 |+ o+ 4
2e+06 -
t
le+06 |- -
0 T ] I I |
0 4 6 8 10 12 14 16

Remember only what is needed!

> record aliases and past states as regular objects
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> GC forgets them when no longer needed



Roadmap

> Scoping change (Changeboxes)



Changeboxes — encapsulate and manage
change in a running system

1. deployed 4. merged 7. merged

R\ | R\ I @\
Whisome

Wexoms Welcome

Deployed Branch: % -~ % h%

/ |

Release Branch: - PP
3. bug fix
Y
emove root node . "

2. defective 5. refactored 6. merged

Development Branch:




WAKom stop; startOn: 8080.
WARegistry clearAllHandlers.

http://localhost:8080/seaside/sL
http://localhost:8080/seaside/sL

o0

/;c B Work Session Browser t.).'
= sushi-devel 5| CBX929486507(WAStorelteni| WAStoreltem >>subtitle defl
" x 8 Workspa sushi-prod CBX706896473(WAStorelte

®e0o0 Seaside Sushi Store : Fill your cart
3 http://localhost:8080/seaside/sushi-devel?_k=jUOxS: () =

sushiNet|
5 _ fresh, raw fish delivered to your door |
& Subtitle
IS ~ subtitle, ' Price: ', self price printStr Search: Ail
Seaside-Examples-Store-M oy
Seaside-Tests-Previous WAStor Brow Horse Mackerel Price: $2.50
g::::g::m_rst:{anvas V\c 000 Seaside Sushi Store : F Akagai
Seaside-Libraries V] <|» |l e 52 @ htp://localhost:8080/seasid Ark Shell Clam Price: $3.00
Seaside-Platform W, M lij © hetp:/ flocalhost seaside/
Seaside-Rendering W, Akami Maguro
Seaside-RenderLoop Red Tuna Price: $1.50
Seaside-RequestHandler
Seaside-Session Z .
) Anago
browse variables I— Search: A Conger Eel Price: $3.00
. All
su?‘tlstll::)title ' Price: ', sel Horse Mackerel Awabi
! o Browse Abalone Price: $3.00
Akagai
Ark Shell Clam California Roll
Price: $2.50
Akami Maguro . .
Omelet-wrapped Sushi Price: $3.00
%ﬁr Eel Chutoro Maguro
- Fatty Tuna Price: $2.75
EE— = e
California Roll  New Session Configure Toggle Halos Memory Seabox Profiler Spot Profiler Terminate XHTML 4/0 ms v
Chakinzushi
Omelet-wrapped Sushi
Chutoro Maguro
Fatty Tuna
<<12345>>
N~
New Session Configure Toggle Halos Memory Seabox Profiler Spot Profiler Terminate XHTML 4/12ms  +
Y




Changeboxes in a nutshell

/ \ \

target Change spec — ch 5 merger | Merge
1 = | Specification |+ 1ances or angetox 1 | Strategy

Element

A

ancestor



Roadmap

> Bringing models to code (Embedding DSLs)



Embedding Domain Models in Code

Make DSLs first
class citizens of
their host language

13.32



RoelTyper-Tests
VB-Regex-Test

ECompletion-Tests
AST-Tests
RefactoringEngine-1
SmaCCDev-Tests
NewCompiler-Tests
DSL-Tests
QuasiQuote-Tests
PetitParser-Tests
Cutie-Examples

RC x B System Browsq';-
QuasiQuote-Core  *

QuasiQuote-Nodes e

QuasiQuote-Tests
QuasiQuote-Parser
QuasiQuote-Errors
PetitParser-Core
PetitParser-Builder
PetitParser-Tests

testAdd

RoanDSL

self assert: MCMXCIX + | = MM

--all -
testing

‘xB8 System Browser: RomanDSL

QuasiQuote-Parse® RomanDSL
QuasiQuote-Errore RomanTests
PetitParser-Core
PetitParser-Builde
PetitParser-Tests
Cutie-Examples

Roman-DSL instance || ?

transformation
<transform> |
~ DSLTreePattern new
expression: '"var';
action: [ :context |
| arabic |

arabic := self romanToArabic: context node name.

arabic notNil

ifTrue: [ context node replaceWith: arabic lift ]]

--all -
converting
initialization
transformation

o
arabicToRoman
«+ initialize
romanToArabic:
transformation




Conclusions



Systems that support change need to be
model-centric and context-aware

Scope changes to:
* base/meta levels
* individual clients

First-class meta-descriptions
High-level, fine-grained reflection
Run-time annotations




Where do we go from here?

From model-centric to virtual worlds?



