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BXtendDSL

= Small and lightweight external DSL

® Using BXtendDSL the transformation developer essentially declares correspondences
between elements of source and target models

= BXtendDSL is intentionally incomplete

= Usually it is not possible to solve a transformation completely on the declarative level (as this would
require a more expressive and comprehensive language)

® Rather, from a transformation definition written in BXtendDSL code on top of the BXtend framework
IS generated

= Subsequently, the generated code is extended with manually written imperative code
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BXtendDSL Solution: Declarative Layer
1= kourcemodel "Class” —
2 targetmodel "Relaticnal” ™ .
3 define source and
4 // Transformation target metamodels
5= rule DataType2Type
6 ~c DataT dt; .
::; Typ: {pe Transformation of
Lj dt 2 DataTypes and Types-—r2 > Class2RelationalNew [Incremental-class2relational-fixed main]
9 .name --> t.name; =

v src

= rule SingleAttribute2Colyma v 5 detbuchmann.ttc.rules

src Attribute att @ ~ 5, Class2Relational.bxtend

A trg Column col; on [ Class2Tablelmpl.xtend
s the imperative layer B MultiAttribute2Tablelmpl.xtend

Modifiers for creating stubs

2 at*;f.:nzme -—>Dc:1+nam;- fo e 2 - B MultiClassAttribute2Columnlmpl.xtend
16 : = : Dot S e
s {ottfype :Datalypc2iype]-=ra:feaktype: : Rataly % SingleAttribute2Columnimpl.xtend
18 rule MultiAttribute2Table /. >\,1J Sir‘\gleClassAttributEZColumnlmpl.xtend
src Attribute att | ; ; 3 Utils.xtend
5 trg Tabils Tols Mappings of attributes / & BXtend
21 references (% src-gen
22 att.name att.owner --> tbl.name; (% xtend-gen
att.name att.type att.owner --> tbl g#€l; &' JRE System Library [JavaSE-1.2]
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Column fk [\creation; code (BXtendDSL

Transformation

att.name att.owner att.type --> tfhame;
att.name att.owner --> id.name; dEVelopeI‘

att.name att.owner --> fk.namgf /

= rule Class2Table
src Class clz;

\ 4
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BXtendDSL Solution: Imperative Layer

6= class SingleAttribute2ColumnImnl extends SinsleAttribute2Column {

TTC 2023

v ‘_,-;s- > Class2RelationalNew [Incremental-classZrelationa
v (& src

70 new(Cla’ abstract class SingleAttribute2Column extends Elem2Elem {
3 supi’ new(Class2Relational trafo) {
g } super("SingleAttribute2Column”, trafo)
10 ¥
11 // Mode.
2128 overridé override CorrModelDelta sourceToTarget(Set<EObject> _detachedCorrElems) {
13 I (a this.createdElems = new Arraylist<EObject>()
14 } this.spareElems = new ArraylList<EObject>()
15 this.detachedCorrElems = _detachedCorrElems
16 }
- val _matches = new ArraylList<Source>()
for (att : sourceModel.allContents.filter(typeof(atl.research.class_.Attribute)).filter[filterAtt(it)]
| torterabtie()
)
_matches += new Source(att)
}
for (_match : _matches) {
val att = _match.att
val _corr = wrap(att).updateOrCreateCorrSrc()
val _colType = new CorrElemType("Column"”, false)
val trg = _corr.getOrCreateTrg(_colType)
val col = unwrap(_trg.get(2) as SingleElem) as atl.research.relational_.Column
6 % col.setName(att.getName())
AN — att.getType()?.corr?.ossertRuleld("DataType2Type")
Transformation col.setType(if (att.getType() !== null && att.getType().corr.ruleld == "DataType2Type") {
developer unwrap(att.getType().corr.target.get(2) as SingleElem) as atl.research.relational_.Type
1)
¥
return new CorrModelDelta(this.createdElems, this.sparetlems, this.detachedCorrElems)
Hand written ¥

code (BXtend

L (BXtend) J
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BXtendDSL Solution: Imperative Layer

v Tf% > Class2RelationalNew [Incremental-class2relational-fixed main]
v (% > src
v 3 > detbuchmann.ttc.rules
5 Class2Relational.bxtend
[% > Class2Tablelmpl.xtend
[3 MultiAttribute2Tablelmplxtend
[# MultiClassAttribute2Columnimpl.xtend
[ SingleAttribute2Columnimpl.xtend
[ SingleClassAttribute2Columnlmplxtend
[% Utilsxtend
4% BXtend
v (% = src-gen
v {3 > detbuchmann.ttc.rules
[% Class2Tablextend
[%) DataType2Typextend
[ MultiAttribute2Tablextend
[ MultiClassAttribute2Column.xtend
[ > SingleAttribute2Column.xtend
[# SingleClassAttribute2Column.xtend

override protected colFrom(List<Column> attSinCol, List<Column> attSinCol_2, List<Table> attMulTbl,
Table parent
) 1
// Helper 3
val columnsList
// Helper 1@
if (!parent.col.empty) {
var key = parent.col.get(2)
columnsList += key

newArraylist

¥

// Transformation 4
for (Column c : attSinCol) {
// Tracing 11
var obj = unwrap(c.corr.source.get(2) as SingleElem) as Attribute
// Transformation 14
if (obj.type !== null) {
columnsList += ¢

¥

else {
c.owner = null
EcoreUtil.delete(c, true)

¥

// Transformation 4
for (Column c : attSinCol_ 2) {
// Tracing 11
var obj = unwrap(c.corr.source.get(@) as SingleElem) as Attribute
// Transformation 14
if (obj.type !== null) {

/j@—k\ l Transformation )
A code (BXtendDSL) )

Transformation
developer

o™

A

y

columnsList += ¢

¥
else {

EcoreUtil.delete(c, true)
¥

// Transformation 4
for (Table t : attMulTbl) {
// Tracing 11
var obj = unwrap(t.corr.source.get(2) as SingleElem) as Attribute

Hand written
[ code (BXtend) ]

l Generated code )
BXtend

// Transformation 8
if (obj.type null)
EcoreUtil.delete(t, true);
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* Qualitative Analysis
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Correctnessi

Correctness?2

Correctness3
Correctness4
Correctness5
Correctness6
Correctness?
Correctness8
Correctness9
Correctness10
Correctness11

Correctnessi1?2

Correctness13

Correctness Couple

Correctness Full

Scale 1

Scale 200

Scale 2000

ok expectedl.xmi
ok no match

ok expectedl.xmi
ok expectedl.xmi
ok no match

ok no match
error no match

ok expectedl.xmi
ok no match

ok expected2.xmi
ok no match

ok no match

ok no match

ok no expected
ok no expected
error no expected
ok no expected
ok no expected
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Evaluation

Quantitative Analysis: LOC Metrics

Metric BXtendDSL BXtendDSL Total
Declarative Imperative
LOC 42 131 173

#Words 113 388 501

#Characters 866 3344 4210
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Conclusion

We used BXtendDSL — a DSL for specifying bidirectional and incremental model
transformations

The case only required to specify the forward direction

The declarative language needs an extension to allow navigation to container elements

® and a way to loosen strict checking of applied rules when assigning previously transformed
elements to references

Find the solution on (fixed, in order to run with the provided framework)

® https://github.com/tbuchmann/Incremental-class2relational-fixed
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Thank you!

Any Questions?
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