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PLs, DSLs, 

ModLs, Services, 

Formats, OntoLs, 

é

Many 

languages, 

many uses, é

Need an 

engineer?
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What sort of talk is that?

1. Whatôs a language engineer anyhow?

2. A stress test for a language engineer.

3. Challenges in software language engineering.

Hidden agenda

1. 2.5 years XML/LINQ team at MS, in retrospect.

2. Back to the future: Grammarware engineering.

3. Go beyond technical space boundaries.

4. Promote ATEM workshop + its special issues.
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Whatôs a ólanguage engineerô anyhow?

1. A grammar and typing nerd.

2. A language design hobbyist.

3. A formal semantics amateur.

4. Someone who thinks that everything is é

ïé either a translation,

ïé or a transformation,

ïé or a decoration,

ïé or an interpretation.
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The language engineerôs ancestry

1. The compiler-construction professor.

2. The domain-specific language designer.

3. The software engineer bored by process.

4. Term rewriter who went off for apps.

5. The automation-oriented re-engineer.

6. Some functional programmers.

7. The lex/yacc guru.
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Competitive landscape

1. The model-driven architect (OMG et al.).

2. The program calculator (IFIP WG 2.1).

3. The WebService protocol expert.

4. The functional programmer (Haskell et al.).

5. The PL nerd dismissing engineering.

6. The software engineer dismissing languages.

7. The graph transformation guru.
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So é who needs a language engineer?

ÅExecutive summary: everyone.

ÅArchetypal assignments:

ïMainstream language extensions

ïData-model mappings (XML, SQL, é)

ïContract management for SOA

ïDomain-specific languages

ïReengineering transformations

ïComplex API designs

ïMulti-platform support
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Letôs look at a stress test
for a language engineer

I. Re-engineer app to use new XML API.

II. Re-implement an XML API for streaming.

III. Add XML literals to the language at hand. 

IV. Develop an X-to-O mapping tool.

V. Add transformations for schemas and classes.

ñOldò XML 

(DOM)

ñNewò XML 

(LINQ)

ñFastò XML 

(Streaming)

ñNoò XML 

(Objects)
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Milestone I / V
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Here is what we want é

// 

// Convert a business object for a purchase order into an XML invoice

// Use C# + LINQ to XML

// 

public static XElement OoOrder2XmlInvoice( OO.Order o)

{

XNamespace ns = "http://www.VerticalDelivery.com/Invoice" ;

return new XElement (ns + "Invoice" ,

new XElement (ns + "Name" , o.Cust.Name ),

new XElement (ns + "Zip " , o.Cust.Addr.Zip ),

from i in o.Items

select new XElement (ns + "Item" ,

new XElement (ns + " ProdId " , i.Prod.Id ),

new XElement (ns + "Price" , i.Price ),

new XElement (ns + "Quantity" , i.Quantity )));

}

Functional tree construction

Functional queries
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Here is what we have é

public static XmlDocument OoOrder2XmlInvoice( OO.Order o)

{

string ns = "http://www.VerticalDelivery.com/Invoice" ;

var doc = new XmlDocument ();

var inv = doc.CreateElement ( " Invoice" ,ns );

doc.AppendChild (inv);

var name = doc.CreateElement ( " Name",ns );

inv.AppendChild (name);

name.AppendChild ( doc.CreateTextNode ( o.Cust.Name ));

// Ditto for zip

foreach ( var i in o.Items )

{

var item = doc.CreateElement ( " Item" ,ns );

inv.AppendChild (item);

var prodid = doc.CreateElement ( " ProdId" ,ns );

item.AppendChild ( prodid );

prodid.AppendChild ( doc.CreateTextNode ( i.Prod.Id ));

// Ditto for price, quantity

}

return doc;

}

Document-

oriented

Imperative

construction

Low-level

namespaces

Code

bloat
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Letôs factor é

public static XmlDocument OoOrder2XmlInvoice( Order o)

{

string ns = "http://www.VerticalDelivery.com/Invoice" ;

XmlDocument doc = new XmlDocument ();

var inv = doc.AddEmptyElement( "Invoice" ,ns);

inv.AddValueElement( "Name" ,ns,o.Cust.Name);

inv.AddValueElement( "Zip" ,ns,o.Cust.Addr.Zip);

foreach ( var i in o.Items)

{

var item = inv.AddEmptyElement( "Item" ,ns);

item.AddValueElement( "ProdId" ,ns,i.Prod.Id);

item.AddValueElement( "Price" ,ns,i.Price);

item.AddValueElement( "Quantity" ,ns,i.Quantity);

}

return doc;

}

Discover type 

of usage for

strings

Discover 

chaining 

construction

Discover 

nested query 

to be inlined
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Here is what we want, again é

public static XElement OoOrder2XmlInvoice( OO.Order o)

{

XNamespace ns = "http://www.VerticalDelivery.com/Invoice" ;

return new XElement (ns + "Invoice" ,

new XElement (ns + "Name" , o.Cust.Name ),

new XElement (ns + "Zip " , o.Cust.Addr.Zip ),

from i in o.Items

select new XElement (ns + "Item" ,

new XElement (ns + " ProdId " , i.Prod.Id ),

new XElement (ns + "Price" , i.Price ),

new XElement (ns + "Quantity" , i.Quantity )));

}
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So whatôs the problem?

ÅAPI replacement is not a refactoring.

ÅSubtle semantic differences between the APIs.

ÅAPI uses concealed in non-direct coding style.

ÅAPI uses concealed in reflection.

ÅSource code must not be obfuscated.

ÅMultiple languages using API.

ÅLegal issues around such a conversion.
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General theme:
API and language evolution

Some samples of related work:

ÅñCatchUp! Capturing and Replaying 
Refactorings to Support API Evolutionò by 
Henkel and Diwan, ICSE, 2005

ÅñThe realities of language conversionò by 
Terekhov and Verhoef, IEEE Software 2000 
(Vol. 17, No. 6)

http://doi.acm.org/10.1145/1062455.1062512
http://doi.acm.org/10.1145/1062455.1062512
http://doi.acm.org/10.1145/1062455.1062512
http://doi.ieeecomputersociety.org/10.1109/52.895180


21 August 2007 "Who needs an engineer for software languages?" 15

Milestone II / V


