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Introduction  
¢Ƙƛǎ ƛǎ ǘƘŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŦƻǊ LƴǘŜƴǘƛƻƴŀƭ {ƻŦǘǿŀǊŜΩǎ ŜƴǘǊȅ ƛƴ ǘƘŜ [ŀƴƎǳŀƎŜ ²ƻǊƪōŜƴŎƘ Competition 

2011, held at the Code Generation 2011 Conference in Cambridge. The entry is implemented using 

the Intentional Domain Workbench (IDW) v1.8. 

The tasks, partitioned into four phases, are detailed in a document available at: 



http://www.languageworkbenches.net/LWCTask-1.0.pdf 

This document follows the same structure, with tasks sorted under phases.  

Phase 0 

Task 0.1 

The very first task is to create a small language for defining entities with properties. Entities in turn 

reside in packages, which can import each other. A property can have a primitive type or use an 

entity from the same or from an imported package as its type. An example of the desired language 

can be seen below in Fig 0.1.1.   

 

Fig 0.1.1 

The screenshot in Fig 0.1.1 shows IDW with two documents loaded. The first document, called 

άƭǿŎмм 9ƴǘƛǘȅ ²ƻǊƪōŜƴŎƘΦƛǎȄέΣ Ŏƻƴǘŀƛƴǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ ǘƘŜ Ŝƴǘƛǘȅ ƭŀƴƎǳŀƎŜ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ 

ŘƻŎǳƳŜƴǘΣ άaȅ 9ƴǘƛǘƛŜǎΦƛǎȄέΣ ƛǎ ǿƘŜǊŜ ǿŜ ǘǊȅ ǘƘŜ ƴŜǿ language out with an example. IDW supports 

the generation of standalone workbenches for the languages you define, but as demonstrated in the 

screenshot you can also run them directly in IDW itself, which is often practical during development 

and experimentation.  

http://www.languageworkbenches.net/LWCTask-1.0.pdf


To see how we define the entity language, we move to the first document, which from now on will 

ōŜ ŎŀƭƭŜŘ άǘƘŜ ŎƻŘŜέ ǿƘŜǊŜŀǎ ǘƘŜ ǎŜŎƻƴŘ ŘƻŎǳƳŜƴǘ ǿƛƭƭ ōŜ άǘƘŜ ŜȄŀƳǇƭŜέΦ Lƴ L5²Σ ǿŜ ŘŜŦƛƴŜ ƻǳǊ 

languages, projections and generators in a CL1 Program, as seen in Fig 0.1.2, below.  

 

 

Fig 0.1.2 

¢ƘŜ άǳǎƛƴƎέ ǎŜŎǘƛƻƴ Ŏƻƴǘŀƛƴǎ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ƻǘƘŜǊ ŘƻƳŀƛƴǎ ǘƘŀǘ ǿŜ ǿƛƭƭ ōŜ ǳǎƛƴƎ ŀǎ ǇŀǊǘ ƻŦ ƻǳǊ Ŝƴǘƛǘȅ 

workbench. The domains shown here are all domains that are provided with IDW but you can also 

reuse your own domains this way. 

The program itself has been partitioned into regions matching the phases and tasks of this 

assignment. In this task, we will have to define the elements of our language which we do in the 

άŘƻƳŀƛƴŘŜŦέ ǎŜŜƴ ƛƴ ŎƻƭƭŀǇǎŜŘ ŦƻǊƳ ƛƴ Fig 0.1.2 and in expanded form for detail in Fig 0.1.3. We will 

also have to define a projection for some of the elements in our domaindef (other elements can 

make do with default projections provided by the system). The projection can also be seen in 

collapsed form in Fig 0.1.2 and expanded to more detail in Fig 0.1.4 and Fig 0.1.5. 



 

Fig 0.1.3 

The expanded domain definition in Fig 0.1.3 above contains a collapsed region with extensions to 

the language that will be added as part of task 1.5 (adding an expression language) and most of the 

ŜƭŜƳŜƴǘǎ ƛƴ ǘƘŜ άƛƴŎƭǳŘŜέ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ŘƻƳŀƛƴŘŜŦ όtƭǳǎΣ aƛƴǳǎΣ 5ƛǾ ŜǘŎύ ŀǊŜ ǳǎŜŘ ǘƘŜǊŜΣ ǿƘƛŎƘ 

means they can be ignored for now.  

[ƻƻƪƛƴƎ ƛƴǎƛŘŜ ǘƘŜ ŘƻƳŀƛƴŘŜŦ ǿŜ ǎŜŜ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŘŜŦƛƴƛǘƛƻƴǎ ǎǳŎƘ ŀǎ άŘŜŦέΣ άŦƛŜƭŘŘŜŦέΣ 

άǾƛǊǘǳŀƭŘŜŦέ ŀƴŘ άǘȅǇŜŘŜŦέΦ ά5ŜŦέ ƛǎ ǘƘŜ Ƴƻǎǘ ōŀǎƛŎ ƭŀƴƎǳŀƎŜ ŘŜŦƛƴƛǘƛƻƴ ŜƭŜƳŜƴǘΦ Lǘ ŘŜŦƛƴŜǎ ŀ ǘŜǊƳ ƻǊ 

concept that should be part of the language and the expected substructure for that term in the form 

ƻŦ άŦƛŜƭŘǎέΦ  

A def can reuse the expected substructure of aƴƻǘƘŜǊ ŘŜŦ ōȅ ǇƻƛƴǘƛƴƎ ǘƻ ƛǘ ƛƴ ǘƘŜ άŎŀǘέ όǎƘƻǊǘ ŦƻǊ 

άŎŀǘŜƎƻǊȅέύ ŦƛŜƭŘΦ ²Ŝ ǎŜŜ ǘƘƛǎ ŦŜŀǘǳǊŜ ƛƴ ǳǎŜ ƛƴ Fig 0.1.3 where we have defined a def called 

ά5ŜǎŎǊƛōŜŘέ όŀƴŘ ƳŀŘŜ ƛǘ ŀōǎǘǊŀŎǘΣ ǘƻ ƳŀƪŜ ƛǘ ŎƭŜŀǊ ǿŜ Řƻ ƴƻǘ ŜȄǇŜŎǘ ǘƘŜ ǳǎŜǊ ǘƻ ŎǊŜŀǘŜ ǘŜǊƳǎ ƻŦ ǘƘƛǎ 



type diǊŜŎǘƭȅύ ǿƛǘƘ ŀ ǎǳōǎǘǊǳŎǘǳǊŜ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŀ όǊŜǳǎŜŘΣ ǎȅǎǘŜƳ ǇǊƻǾƛŘŜŘύ άƴŀƳŜǎέ ŦƛŜƭŘ ŀƴŘ ŀ 

όŘŜŎƭŀǊŜŘ ƛƴ ǇƭŀŎŜύ άŘŜǎŎǊƛǇǘƛƻƴέ ŦƛŜƭŘΦ ²Ŝ ǘƘŜƴ Ǉƻƛƴǘ ǘƻ ǘƘŜ ά5ŜǎŎǊƛōŜŘέ ŘŜŦ ŦǊƻƳ ǘƘŜ άŎŀǘέ ŦƛŜƭŘ ƻŦ 

ǘƘŜ άtŀŎƪŀƎŜέΣ ά9ƴǘƛǘȅέ ŀƴŘ άtǊƻǇŜǊǘȅέ ŘŜŦǎ ǘƻ ƎƛǾŜ ǘƘŜƳ άƴŀƳŜǎέ ŀƴŘ άŘŜǎŎǊƛǇǘƛƻƴέ ŦƛŜƭŘǎ ŀǎ ǿŜƭƭΦ 

! άǾƛǊǘǳŀƭŘŜŦέ ƛǎ ŀ ǿŀȅ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎƻƴǘŜȄǘ ǎŜƴǎƛǘƛǾŜ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ŦƻǊ ŀƴƻǘƘŜǊ ŘŜŦ ƻǊ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ 

ŀ ŘŜŦΦ Lƴ ǘƘƛǎ ŎŀǎŜ ǿŜ ŘŜŎƭŀǊŜ ǘƘŀǘ ǿƘŜƴ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ŀ άtŀŎƪŀƎŜέ ŘŜŦ ƛǎ ŦƻǳƴŘ ǳƴŘŜǊ ǘƘŜ άƛƳǇƻǊǘέ 

field of another άtŀŎƪŀƎŜέ ŘŜŦΣ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ƛƴǘŜǊǇǊŜǘ ǘƘŀǘ ǊŜŦŜǊŜƴŎŜ ŀǎ ŀ άtŀŎƪŀƎŜ 

LƳǇƻǊǘŀǘƛƻƴέΦ ²Ŝ Ŏŀƴ ǘƘŜƴ Ǝƻ ƻƴ ǘƻ ǇǊƻǾƛŘŜ ŎǳǎǘƻƳ ǾŀƭƛŘŀǘƛƻƴΣ ǎǇŜŎƛŀƭ ǇǊƻƧŜŎǘƛƻƴǎ ŀƴŘ ǎƻ ƻƴ ŦƻǊ 

these references.  

! άǘȅǇŜŘŜŦέ ƛǎ ǎƛƳǇƭȅ ŀ ǊŜǳǎŀōƭŜ ƭƛǎǘ ƻŦ ŘŜŦǎ ŀƴŘ ǾƛǊǘǳŀƭŘŜŦǎ ǘƘŀǘ ƛǎ convenient for example when you 

have several fields that should accept the same list of types. Inside the typedef one can both point to 

existing defs/virtualdefs as well as define new defs/virtualdefs in place. Even though the typedefs 

defined here are not reused in multiple places in the current task, they will be reused in later tasks 

so their purpose in our code will become clear then. 

With our language definitions in place we can go on to try out the new language directly using 

default projections, but we want to make the entity language code look like in Fig 0.1.1. Thus we 

also have to define a projection for our language, as shown below in Fig 0.1.4 and Fig 0.1.5. 

 



 

Fig 0.1.4 

Projections are compositional ς that is, you define a small projection for each of your defs and 

virtualdefs and the system takes care of puzzling it all together into one big projection. By using 

ŜƭŜƳŜƴǘǎ ŦǊƻƳ ŀƴ !ōǎǘǊŀŎǘ tǊŜǎŜƴǘŀǘƛƻƴ [ŀƴƎŀǳƎŜ όŎŀƭƭŜŘ ǘƘŜ ά!έ ƭŀƴƎǳŀƎŜύ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ 

system, you control how to present the terms of your language on screen.  

tǊƻƧŜŎǘƛƻƴǎ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŘŜŎƭŀǊŀǘƛǾŜΣ ǿƛǘƘ ǘƘŜ ŜƭŜƳŜƴǘǎ ŦǊƻƳ ǘƘŜ ά!έ ƭŀƴƎǳŀƎŜ ŘŜŎƻǊŀǘŜŘ ǿƛǘƘ 

ǇƻƛƴǘŜǊǎ ǘƻ ǘƘŜ ŦƛŜƭŘǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘŜŘ ŘŜŦ ǇƭŀŎŜŘ ƛƴ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ǿƘŜǊŜ ǘƘŜ ŦƛŜƭŘǎΩ ŎƻƴǘŜnts should 

show up. The projectdefs shown in Fig 0.1.4 and Fig 0.1.5 are all examples of such declarative 



projection definitions. However, as will be seen in later tasks, it is also possible to break out of the 

declarative context and use imperative programming when creating projections.  

¢ƘŜ ά!έ ƭŀƴƎǳŀƎŜ Ŏƻƴǘŀƛƴǎ ƭƻǿŜǊ ƭŜǾŜƭ ŜƭŜƳŜƴǘǎΣ ǎǳŎƘ ŀǎ ά!{Ŝǉέ ŦƻǊ ŀ ǎŜǉǳŜƴŎŜ ƻŦ ǘƘƛƴƎǎ ƻǊ ά!¢ŀōƭŜέ 

for tabular layouts, but also higher level elements for oft-used things in DSLs such as block and 

ǾŀǊƛŀōƭŜ ŘŜŎƭŀǊŀǘƛƻƴǎ όά!5ŜŎƭέ ŀƴŘ ά!±ŀǊ5ŜŎƭέ ǊŜǎǇŜŎǘƛǾŜƭȅύ ŀƴŘ ŜǾŜƴ ŦƻǊ ŘǊŀǿƛƴƎ ŘƛŀƎǊŀƳǎ 

όά!DǊŀǇƘbƻŘŜέΣ ά!DǊŀǇƘ9ŘƎŜέύ ŀǎ ǿŜ ǿƛƭƭ ǎŜŜ ƛƴ tƘŀǎŜ оΦ 

In Fig 0.1.4 ǿŜ ǎŜŜ ǇǊƻƧŜŎǘŘŜŦǎ ŘŜŦƛƴŜŘ ŦƻǊ ǘƘŜ άtŀŎƪŀƎŜέ ŀƴŘ ǘƘŜ ά9ƴǘƛǘȅέ ŘŜŦǎΦ ²Ŝ ǿŀƴǘ ǇŀŎƪŀƎŜǎ 

and entities to be projected as blocƪ ŘŜŎƭŀǊŀǘƛƻƴǎ ƛƴ ǘƘŜ ŎƻŘŜΣ ǎƻ ǿŜ ǳǎŜ ǘƘŜ ά!5ŜŎƭέ ŜƭŜƳŜƴǘ ŦǊƻƳ 

ǘƘŜ ά!έ ƭŀƴƎǳŀƎŜΦ ά!5ŜŎƭέ Ƙŀǎ ŀ ƴǳƳōŜǊ ƻŦ ŦƛŜƭŘǎ ǎŜŜƴ ƛƴ ǘƘŜ ǎŎǊŜŜƴǎƘƻǘΣ ǎǳŎƘ ŀǎ άƻǇέΣ άǎŜǇέΣ άǘȅǇŜέ 

ŀƴŘ άƴŀƳŜέΦ ¢ƘŜǎŜ ŦƛŜƭŘǎ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǇŀǊǘƛŎǳƭŀǊ Ǉƻǎƛǘƛƻƴǎ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴ ƻŦ ǘƘŜ ōƭƻŎƪ Řeclaration 

and by putting references to the fields of the projected def the content will show up in those 

positions (the names with white background in the screenshot are the references to the fields of the 

projected def).  

²Ŝ ŀƭǎƻ ǳǎŜ ǘƘŜ ά!YŜȅǿƻǊŘέ ŜƭŜƳŜƴǘ ǳƴŘŜǊ ǘƘŜ άƻǇέ ŦƛŜƭŘ όǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƻǇŜǊŀǘƻǊ ƻŦ ǘƘŜ 

ōƭƻŎƪ ŘŜŎƭŀǊŀǘƛƻƴΣ ǎǳŎƘ ŀǎ ǘƘŜ ǿƻǊŘ άŎƭŀǎǎέ ƛƴ ŀ Ŏƭŀǎǎ ŘŜŎƭŀǊŀǘƛƻƴύ ƛƴ ƻǊŘŜǊ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ƻǇŜǊŀǘƻǊ ŀǎ 

ŀ ƪŜȅǿƻǊŘΦ ²Ŝ ŎƻǳƭŘ ǘƘŜƴ Ƨǳǎǘ ƘŀǾŜ ǳǎŜŘ ŀ ǎǘǊƛƴƎ ǎŀȅƛƴƎ άtŀŎƪŀƎŜέ όƻǊ ά9ƴǘƛǘȅέ ŦƻǊ ǘƘŜ ǎŜŎond 

ǇǊƻƧŜŎǘŘŜŦύ ƛƴǎƛŘŜ ǘƘŜ !YŜȅǿƻǊŘΣ ōǳǘ ōȅ ǳǎƛƴƎ ǘƘŜ ǎǇŜŎƛŀƭ άLǎŀέ ƪŜȅǿƻǊŘ ǿŜ Ŏŀƴ ƎŜǘ ǘƻ ǘƘŜ ƴŀƳŜ ƻŦ 

ǘƘŜ ŘŜŦ ōŜƛƴƎ ŘƛǎǇƭŀȅŜŘΦ ¢Ƙƛǎ ǿŀȅΣ ƛŦ ǿŜ ŎƘŀƴƎŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ άtŀŎƪŀƎŜέ ŘŜŦ ǘƻ ά/Ƙǳƴƪέ ǘƘŜ 

projection will readily reflect the change.  

We also wrap the Ŏŀƭƭ ǘƻ άLǎŀέ ƛƴ ōƻǘƘ ǇǊƻƧŜŎǘŘŜŦǎ ǿƛǘƘ ǘƘŜ ά!wŜŦέ ŜƭŜƳŜƴǘ ǿƘƛŎƘ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜ 

ƻǇŜǊŀǘƻǊ ƛƴ ŦŀŎǘ ōŜŎƻƳŜǎ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ άtŀŎƪŀƎŜέ ŀƴŘ ά9ƴǘƛǘȅέ ŘŜŦƛƴƛǘƛƻƴǎ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ǎǳŎƘ 

that you can use F12 to follow the reference and navigate to the definition.  

WŜ ǳǎŜ ά!bǳƭƭέ ǳƴŘŜǊ ǘƘŜ άǎŜǇέ ŦƛŜƭŘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ǿŀƴǘ ŀƴȅ ǎŜǇŀǊŀǘƻǊ ōŜǘǿŜŜƴ ǘƘŜ ƛǘŜƳǎ 

inside the block definition (default is otherwise a semi-colon). ¢ƘŜ ŘŜŦŀǳƭǘ ŦƻǊ ǘƘŜ άƻǇŜƴƛƴƎέ ŀƴŘ 

άŎƭƻǎƛƴƎέ ŦƛŜƭŘǎ ŀǊŜ άϑά ŀƴŘ άϒέΣ ǿƘƛŎƘ ƛǎ ǿƘŀǘ ǿŜ ǿŀƴǘΣ ǎƻ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Řƻ ŀƴȅǘƘƛƴƎ ǳƴŘŜǊ ǘƘƻǎŜ 

fields. 

We want the name of the package or entity to show up in the normal place for the name of a block 

ŘŜŎƭŀǊŀǘƛƻƴΣ ǎƻ ǿŜ Ǉǳǘ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ άƴŀƳŜǎέ ŦƛŜƭŘ όǇƭǳǊŀƭ ōŜŎŀǳǎŜ ŘŜŦǎ ǎǳǇǇƻǊǘ ƳǳƭǘƛǇƭŜ ƴŀƳŜǎΣ 

where ŀƭǘŜǊƴŀǘƛǾŜ ƴŀƳŜǎ Ŏŀƴ ōŜ ǎƘƻǿƴ ƛƴ ŀƭǘŜǊƴŀǘƛǾŜ ǇǊƻƧŜŎǘƛƻƴǎύ ǳƴŘŜǊ ǘƘŜ άƴŀƳŜέ ŦƛŜƭŘ ƻŦ ǘƘŜ 

ά!5ŜŎƭέΦ Lƴ ǘƘŜ ǇǊƻƧŜŎǘŘŜŦ ŦƻǊ ǘƘŜ άtŀŎƪŀƎŜέΣ ǿŜ Ǉǳǘ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ άƛƳǇƻǊǘέ ŦƛŜƭŘ ƻŦ ǘƘŜ 

άtŀŎƪŀƎŜέ ŘŜŦ ǳƴŘŜǊ ǘƘŜ άǊƎǊŜƭŀǘƛǾŜέ ŦƛŜƭŘ ƻŦ ǘƘŜ !5ŜŎƭέ ǿƘƛŎƘ ƳŀƪŜǎ ƛǘ show up in the place where 

you would for example expect references to supertypes in languages such as Java or C# (to the right 

of the declaration name).  

²Ŝ ǘƘŜƴ Ǉǳǘ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ǘƘŜ άŘŜǎŎǊƛǇǘƛƻƴέ ŀƴŘ άƳŀƛƴέ ŦƛŜƭŘǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ άtŀŎƪŀƎŜέ ŀƴŘ 

ά9ƴǘƛǘȅέ ŘŜŦǎ ǳƴŘŜǊ ǘƘŜ άƳŀƛƴέ ŦƛŜƭŘ ƻŦ ǘƘŜ ά!5ŜŎƭέΣ ƳŀƪƛƴƎ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜǎŜ ŦƛŜƭŘǎ ǎƘƻǿ ǳǇ 

ōŜǘǿŜŜƴ ǘƘŜ άϑά ŀƴŘ άϒέ ƻŦ ǘƘŜ ŘŜŎƭŀǊŀǘƛƻƴ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴΦ 



 

Fig 0.1.5 

¢ƘŜ ǇǊƻƧŜŎǘŘŜŦ ŦƻǊ ǘƘŜ άtǊƻǇŜǊǘȅέ ŘŜŦΣ ǎƘƻǿƴ ƛƴ Fig 0.1.5, works in much the same way, only it uses 

ǘƘŜ ά!±ŀǊ5ŜŎƭέ ŜƭŜƳŜƴǘ ŦǊƻƳ ǘƘŜ ά!έ ƭŀƴƎǳŀƎŜΣ ǎƻ ǘƘŀǘ ŀ άtǊƻǇŜǊǘȅέ ŘŜŦ ƛǎ ǇǊƻƧŜŎǘŜŘ ŀǎ ŀ ǎƛƴƎƭŜ-line 

variable declaration rather than a multiline block declaration.  



CƻǊ ƻǳǊ ά5ŀǘŜέ ŘŜŦ ǿŜ ǳǎŜ ŀ ǇǊƻƧŜŎǘƛƻƴ ǘƘŀǘ ŘƛǎǇƭŀȅǎ ƛǘ ŀǎ ŀ ƪŜȅǿƻǊŘ ŀƴŘ ǿƻǊƪǎ ƭƛƪŜ a reference to its 

ŘŜŦƛƴƛǘƛƻƴΣ ǳǎƛƴƎ ά!YŜȅǿƻǊŘέΣ ά!wŜŦέ ŀƴŘ άLǎŀέ ƛƴ ǘƘŜ ǊŜƎǳƭŀǊ ŦŀǎƘƛƻƴΦ ²Ŝ ǿŀƴǘ ǇŀǊŀƎǊŀǇƘǎ ƻŦ ǘŜȄǘ ǘƻ 

ōŜ ŘƛǎǇƭŀȅŜŘ ŀǎ ŎƻŘŜ ŎƻƳƳŜƴǘǎΣ ǎƻ ǿŜ ǳǎŜ ǘƘŜ ά!/ƻƳƳŜƴǘέ ŜƭŜƳŜƴǘ ŦƻǊ ǘƘŀǘΦ 

We can also define special projections for fields themselves. .ȅ ǳǎƛƴƎ ŀƴ ά!±ŜǊǘέ όǾŜǊǘƛŎŀƭ ƭƛǎǘύ ƛƴ ǘƘŜ 

άǇǊƻƧŜŎǘŦƛŜƭŘέ ŦƻǊ ǘƘŜ άŘŜǎŎǊƛǇǘƛƻƴέ ŦƛŜƭŘ ŀƴŘ ǇƭŀŎƛƴƎ ŀ Ŏŀƭƭ ǘƻ άtǊƻƧŜŎǘŜŘ/ƻƴǘŜƴǘέ όǘƘŜ ƴƻǊƳŀƭƭȅ 

ǇǊƻƧŜŎǘŜŘ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ŦƛŜƭŘΣ ƴƻǿ ǘƻ ōŜ ŘŜŎƻǊŀǘŜŘύ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ά!9ƳǇǘȅ[ƛƴŜέ ǿŜ ƳŀƪŜ ǎǳǊŜ 

that descriptions we enter are followed by an empty line, improving readability.  

.ȅ ǇƭŀŎƛƴƎ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ŘŜŦǎ ǳƴŘŜǊ ǘƘŜ άŘŜŦέ ŦƛŜƭŘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘŦƛŜƭŘΣ ǿŜ ƭƛƳƛǘ ǘƘŜ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ ǘƘŜ 

projectfield so that in our case the empty line will only be added to descriptions for entities, 

packages and a few defs defined in later tasks, but not to property descriptions. 

²Ŝ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀ ǎǇŜŎƛŀƭ ǇǊƻƧŜŎǘƛƻƴ ŦƻǊ ǘƘŜ άƛƳǇƻǊǘέ ŦƛŜƭŘ ǿƘŜǊŜ ǿŜ ǳǎŜ ά!YŜȅǿƻǊŘέΣ ά!wŜŦέ ŀƴŘ 

ά¢ƘƛǎέΣ ǿƘƛŎƘ ƎŜǘǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘŜŘ ŦƛŜƭŘ ŀƴŘ ǘƘǳǎ ǇŜǊŦƻǊƳǎ the same task in a projectfield 

ŀǎ άLǎŀέ ŘƻŜǎ ƛƴ ŀ ǇǊƻƧŜŎǘŘŜŦΣ ǘƻ ǇǊŜŦƛȄ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴ ƻŦ ǘƘŜ άƛƳǇƻǊǘέ ŦƛŜƭŘ ǿƛǘƘ ŀƴ άƛƳǇƻǊǘέ ƪŜȅǿƻǊŘΦ  

With this, we are ready to write example code that looks like Fig 0.1.1. By hitting Alt+F5 the CL1 

program is compiled and your entity language becomes ready to use. The final region of code seen in 

Fig 0.1.5 contains code that is added during task 0.2, to which we turn our attention next.  

Task 0.2 

The second task concerns generating code in a language such as C# from the entities defined in the 

entity language. In this implementation, we will provide both a way to generate this code as files on 

disk as well as an editable projection where the entities are represented on screen as C# code. Both 

features will be accessible via options in the context menu for the packages, as shown in Fig 0.2.1, 

below. 



 

Fig 0.2.1 

.ȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ έ9Řƛǘ !ǎ /ǎƘŀǊǇέ ƻǇǘƛƻƴΣ ŀ ƴŜǿ ǘŀō ǿƛƭƭ ƻǇŜƴ ǿƛǘƘ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ǇǊƻƧŜŎǘion for the 

package, shown in Fig 0.2.2 below, where entities are projected as C# classes. This projection is 

editable, so that you can add, modify and delete entites and properties in the shape of C# classes 

and C# properties.  

It is for this reason (ease ƻŦ ŜŘƛǘƛƴƎύ ǘƘŀǘ ȅƻǳ ǎŜŜ ǘƘŜ ƪŜȅǿƻǊŘ άǇǊƻǇŜǊǘȅέ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴΣ ŜǾŜƴ 

though that is not proper C# syntax ς they keyword is there so that you have something 

representing the whole property if you want to delete it or move it. It is the same reason there is a 

άǾŀǊέ ƪŜȅǿƻǊŘ ǎƘƻǿƴ ƛƴ ǘƘŜ ǇǊƛǾŀǘŜ ǾŀǊƛŀōƭŜ ŘŜŎƭŀǊŀǘƛƻƴǎΦ  



 



Fig 0.2.2 

²ƘŜƴ ǎŜƭŜŎǘƛƴƎ άDŜƴŜǊŀǘŜ /{ƘŀǊǇ CƛƭŜǎέΣ ŀ ŘƛŀƭƻƎ ǇƻǇǎ ǳǇ ŀǎƪƛƴƎ ȅƻǳ ǘƻ ǎŜƭŜŎǘ ŀ ŘƛǊŜŎǘƻǊȅ ǿƘŜǊŜ ȅƻǳ 

want the files to go, as seen in Fig 0.2.3. 

 

Fig 0.2.3 

The C# files are then generated to the selected directory on disk. A screenshot of the file generated 

ŦǊƻƳ ǘƘŜ άtŜǊǎƻƴέ ŜƴǘƛǘȅΣ ƻǇŜƴŜŘ ƛƴ aƛŎǊƻǎƻŦǘ ±ǎǳŀƭ {ǘǳŘƛƻΣ ƛǎ ǎƘƻǿƴ ƛƴ Fig 0.2.4, below. The 

άǇǊƻǇŜǊǘȅέ ŀƴŘ άǾŀǊέ ƪŜȅǿƻǊŘǎ ƘŀǾŜ ōŜŜƴ ǊŜƳƻǾŜŘ ŀƴŘ Ŧǳƭƭȅ ǉǳalified type names are used in the 

generated files, as the objective here is to produce compiling code rather than maintain ease of 

editing. 


























































































































