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SQLQueries>>findUser:
OBGroupingMorph>=>Dolt
BlockClosure>>value

findUser: aString
| rows |

rows := SELECT id FROM users
WHERE username AStrin
~ rows first

(thisContext) 'renggli’ a SQLQueries
astring
rows







Requirements



Adopt, Extend, Overload



change semantics

/

Adopt, Extend, Overload



change semantics

/

Adopt, Extend, Overload
_

intfroduce new syntax



change semantics

/

Adopt, Extend, Overload
introduce ne(yn’rax /

change syntax & semantics



Multiple Context
Dependent Languages



Homogeneous Data
and Code Abstraction



Homogeneous
Tool Support



Helvetia

Context Specific Languages
with Homogeneous Tool Integration






aBuilder row grow.
aBuilder row fill.

aBuilder column grow.
aBuilder column fill.

aBuilder x: 1 y: 1 add: (LabelShape new
text: [ :each | each name J;
borderColor: #black;
borderWidth: 1;
yourself).

aBuilderx: 1 y: 2 w: 2 h: 1 add: (RectangleShape new
borderColor: #black;
borderWidth: 1;
width: 200;
height: 100;
yourself)




row = Srow.
row = fill.

column = grow.
column = fill.

(1, 1) =1abel
text: [ :each | each name ];
borderColor: #black;
borderWidth: 1.

(1,2)-(2, 1) =rectangle
borderColor: #black;
borderWidth: 1;
width: 200;
height: 100.




A pidgin is a simplified form of the
host language. It introduces new
vocabulary and semantic meaning.



shape {
cols: #grow, #fill;
rows: #grow, #fill;

}

label {
position: 1, 1;
text: [ :each | each name J;
borderColor: #black;
borderWidth: 1;

}

rectangle {
position: 1, 2;
colspan: 2;
borderColor: #black;
borderWidth: 1;
width: 200;
height: 100;




A creole a Is a new language
formed from the contact of
multiple languages.



The He*vetia Model



Source - ( Smalltalk Semantic Bytecode ) = Executable
Code - L Parser Analysis Generation J - Code

Traditional Smalltalk Compiler



Source
Code

PN

<parse>

<transform>

( Smalltalk

)
N

L Parser

<attribute>

<bytecode>

Semantic

Analysis

Traditional Smalltalk Compiler

Bytecode ) Y Executable
Generation J - Code




Source
Code

<complete>

PN

<highlight>

N/

<parse>

<transform>

( Smalltalk

)
N

L Parser

<attribute>

Semantic

Analysis

<bytecode>

Traditional Smalltalk Compiler

Bytecode

Generation

|
)

Executable
Code



Source .

Code — o t “Parser

e <complete>

<highlight>

N/

/ J\\

Creole path
Pidgin path
= a mmm - . gy,
* <parse> <transform>
[ ~
n , ‘ ol
\ I , I
l .
\ S
( Smalltalk , Semantic
ot \
Tnaly3|s

Traditional Smalltalk Compiler

<attribute>

<bytecode>

\

-

'B'ﬁec':ode ] T 'm_ B

\_/
‘Generation 7 = =

Executable
Code



Homogenous
Embedading



Homogeneous lools

006 Debugger: Halt =]

& MOLabelShape> >text: d
MondrianCreole> >buildOn: _
MondrianCreole(MondrianExample)>>open v]

3 S

buildOn: aBuilder 2

shape {
cols: #grow, #fill;
rows: #grow, #fill;

}

label {
position: 1 , 1;
text: [ :each | each name ];
borderColor: #black;
borderWidth: 1;

} v

(thisContext) & MondrianCreole>>bui |(self) a MondrianCreole
aBuilder 1don:

each v

. ) - ) -—&>
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Host Language
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Language Boxes

Modular Language Changes
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Hebvetia
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Language 2

7 Syntax
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Q{é Language Change

High-level Description



Q{é Language Change

Add |Regex

as an additional choice

to |Primary|.




Q{é Language Change

Regex: o/ J 1 N/




Q{é Language Change

Primary: - String

— Number




O{é Language Change

Primary: - String

— Number

—| Regex




Q{% Language Concern

Production Action



Q{% Language Concern

Compiler

aToken asRegex lift



Q{% Language Concern

Highlighting

aToken -> Color orange



Q{% Language Concern

Custom Inspector

Context Menus
Search

Navigation

Other Concerns

. Error Correction
Code Expansion

Code Completion



Q{% Language Scope

Active?



Language Scope

file out (0)

new class template
run tests (t)
subclass template

p System copy...

% remove class... (x)
rename...

p Packages el

browse hierarchy (h)
browse package
browse protocol (P)

} C I asSsesS browse references (N)

chase variables

» Methods e mJ

refactor »| remove...
refactor class »|| browse

refactor class variable b
refactor instance variable »
refactor method b
refactoring scope 3

»




Multiple Language
Extensions




Host Language
Grammar



Host Language
Grammar

t

Language

Language
Box 1

Box 2




Host Language
Grammar

t

Language Language

Box 1 Box 2




Host Language

Grammar
y N




Custom

Host Language
Grammar



» Fine-grained language changes
» Fine-grained language scoping

» Composable and reusable model

p Tool integration (Editor, Debugger)
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grammar

a set of rules governing what
strings are valid or allowable

in a |formal| language.

[Adapted from The New Oxford American Dictionary on Grammar]



dynamic grammar

a high-level grammar that
executes at runtime behaviors
that other grammars perform
during compilation, see

dynamic languages.

[Adapted from Wikipedia on Dynamic Programming Languages]



Dynamic Grammars
Dynamic Languages

p Late-bound behavior
p First-class representation
p On-the-fly transformation

p Introspection and reflection



Why would
we want that?



-

Box

\_

Language x

Language
Change

Language
Concern

Language
Scope




Language
Change

Host Language
Grammar



Language
Change

Grammar
Transformation



scanldentifier

self step.
((currentCharacter between: $A and: $72) or:
[ currentCharacter between: $a and: $z ]) ifTrue: [
[ celf recordMatch: #IDENTIFIER.
self step.
(currentCharacter between: $0 and: $9)
or: [ (currentCharacter between: $A and: $2) or:
[ currentCharacter between: $a and: $z 1] ]
whileTrue.
" self reportLastMatch ]




scanldentifier

self step.
((currenty $7,) Or:
[ currentChe £z 1) ifTrue: [
[ self recorc
self step.
(currentChar and: $9)
or: [ (current( and: $7) or:
[ currentC £ 111

whilé
" self repo



'109025013034017040021 041]
'1090250130340930760 1570 112]
'12380212380252380260 130 34]
01154016021 0250260340400 41]
012100760 81]

012140760 81]
101730760 177 0 81]

01134016021 025026034040041]
'11460211460251460261 69]
'11540211540251540261 540 34]
02102021 025026034 040041 0 78]
0250021 0250260760 79]
'11130762850124 1210 125]
1289017230021 2300 82]
'1293021297082])
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1238021488 0252 3345 0 13 0 34]
01154 ¢ 025 C 040041]
01 21¢
'01214%
101730
01134 0 16
1146021
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0210
02 50N 6 N
11130 D 124 1%
12890 17 PO 0 21 2 30 NP2
1293021297 082])

340400 41]
26 1 69]

54 0 34]
241 0 76]
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ol iParser

Dynamic Grammars in Smalltalk



ID ::=letter { letter | digit } ;

> .7 > a.z j N
— 0..9




id :

letter, (

letter / #digit) star

seqguence

— T~

letter

star

!

choice

N

letter || digit




id := #letter asParser,

letter asParser /

digit asParser) star

seqguence

— T~

letter

star

!

choice

N

letter || digit




/yj’
ID ::= letter { letter | digit } ; o,

seqguence

— T~

letter star

!

choice

N

letter || digit




Scannerless Parser



Parsing Expression
Grammar



Packrat Parser



Parser Combinator



blockBody

blockArguments
blockArgumentsWith




Grammar
Transformation



Graph
Rewriting



letter — #letter/ $_

seqguence

— T~

letter star

!

choice

N

letter || digit




letter —

letter / $_

seqguence

— T~

cholice

star

N

!

letter

choice

N

choice digit

N

letter




Optimizations



(a/ b)/ ¢c— a/ b/ c

seqguence

— T~

cholice star

N !

letter choice

/\
choice digit

N

letter




(a/ b)/ ¢c— a/ b/ c

seqguence

— T~

cholice star

N !

letter choice

7

letter digit




remove duplicates

seqguence

— T~

cholice

star

N

!

letter

choice

7

letter

digit




remove duplicates

seqguence

— T~

cholice star

!

choice

letter

digit




remove duplicates

seqguence

— T~

choice star

!

choice

letter

digit




Conflicts?



SELECT * FROM users



| T |
r:= SELECT * FROM users.
N User fromBRow: r



expr | sql



<SQL:SELECT * FROM users>



ordered

/

expr / sal



No Conflicts



No Ambiguities



surprise

/

expr / saql



surprise

/

sql / expr



lexpr sql / !sql expr

expr | sql



lexpr sql / !sql expr / ui

expr $ sql
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Process

Transactional Memory

0..1

Transaction

escapeContext

currentTransaction

S do: aBlock

retry: aBlock
checkpoint
abort: anObject

Change
> apply
. changes hasChanged
object hasConflict

A

*

ObjectChange CustomChange

previousCopy applyBlock
workingCopy conflictTestBlock




Domain-Specific
Program Checking

oOOo Code Browser =
Seaside-ExampIes-Mi:: WACounter : —-all -- «+ renderContentOn:
Seaside-Exceptions WAExampIeBrowserO accessing
Seaside-HTTP WAFileLibraryDemo " actions
Seaside-Libraries MAMultiCauntar ¥ initialization
Seaside- PIatform lli};ix”’_ll@C 2 “ class rendering
. @
renderContentOn: html -
html div
W‘Lth count; The message with: has to be last in the cascade )

class: 'large'.
html anchor

callback: [
(self confirm: 'Really increment?') &
1fTrue: [ count := count + 1 ] ];

with: "increment’



Meta-Programming
Facilities

" (,(aString) asRegex)
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