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DispALs – (Not) a Crazy Idea

● Disposable Aspect Languages (DispALs)
– DSALs used once and thrown away

● What makes DispALs practical
– Modern tools significantly reduce their 

implement cost

– The reduced implementation cost leads to 
simpler DispALs

– Reduce their definition and implementation 
even further
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Simple Auditing with AspectJ

public aspect SimpleAspect {

  void around(Command command):
       execution(* execute()) && this(command) {
    try {
      proceed(command);
    }
    finally {
      if (command instanceof CopyCommand<?>) {
        audit(command.isSucceeded() ?
              "copy has been started" : "copy failed");
      }
    }
  }

  …

} Starts 
simple

Additional
constructs



Enhanced Auditing with AspectJ
public privileged aspect EnhancedAspect {
  void around(Command command): execution(* execute()) && this(command) {
    try { 
      proceed(command);
    }
    finally {
      if (command instanceof CopyCommand<?>) {
        CopyCommand<?> copyCmd = (CopyCommand<?>) command;
        CopyParameters params = copyCmd.getParameters();
        if (!command.isSucceeded()) {
          audit(resolve(AuditMessages.COPY_FAILED, params.getResource()));
        } else {
          if (command.isAsync()) {
            String msg = resolve(
                copyCmd.encrypt() ?
                  AuditMessages.COPY_ENCRYPT_STARTED : AuditMessages.COPY_STARTED,
                params.getResource(), params.getSource(), params.getDestination());
              audit(msg);
          } else {
            audit(resolve(AuditMessages.COPY_SUCCEEDED, params.getResource(),
                          params.getSource(), params.getDestination()));
  }...}

  …

}

Quickly 
becomes 
complex
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DispAL Balance the Trade-Offs 

● Improves software modularity
– Separation of crosscutting concerns

● Reduces the complexity of the language
– Domain-specific

● More cost-effective



Enhanced Auditing with a  DispAL

logs for demo.CopyCommand:
  case failure
    log (COPY_FAILED)
  case started & encrypt 
    log (COPY_ENCRYPT_STARTED, getResource, getSource, getDestination)
  case started
    log (COPY_STARTED, getResource, getSource, getDestination)
  case success
    log (COPY_SUCCEEDED, getResource, getSource, getDestination)
;

Configuration 
like
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Transformation-based Approach

● Transform DispALs to GPAL-based Kernel 
– No need to implement a dedicated weaver

– Can leverage language workbenches

– Can leverage GPAL development tools

● Reuse the compiler
– One time effort to develop the compiler



Evaluation

● We implemented DispALs for 3 crosscutting 
concerns found in the oVirt project

– Synchronization

– Permission checks

– Auditing



Scattered Code in oVirt-Engine
MigrateVmCommand

synchronization

Auditing

Permissions

AddDiskCommand



Tangled Code in oVirt-Engine

● The code in the common root of all commands 
called CommandBase is tangled

synchronization

permissions

synchronization



Implementation Effort

● One time effort
– Compiler for the kernel language

● Per-application effort
– Compile oVirt with AspectJ compiler

● The produced DispALs were
– Relatively easy to define

– Relatively easy to implement

– Relatively easy to use



Grammar Definition of ovirt-auditing



Transformation of ovirt-auditing
override void doGenerate(Resource resource, IFileSystemAccess fsa) {
 var path = 'org.ovirt.engine.core.bll.'.replaceAll('\\.', File.separator) + 'Logs.aj'
 fsa.generateFile(path, resource.compile)
}

def compile(Resource resource) {
    this.resource = resource
 '''
   package org.ovirt.engine.core.bll;

   import org.aspectj.lang.annotation.BridgedSourceLocation;
   import org.ovirt.engine.core.common.AuditLogType;
   import org.ovirt.engine.core.bll.CommandActionState;

   public privileged aspect Logs {
   «FOR command:resource.allContents.filter(typeof(Command)).toIterable»
    «command.compile»
   «ENDFOR»
   }
'''
}

def compile(Command command) '''
 «NodeModelUtils.getNode(command).toSourcePosition»
 AuditLogType around(«command.type.qualifiedName» command): execution(* 
getAuditLogTypeValue()) && this(command) {
 «FOR acase:command.cases»
 «acase.compile»
 «ENDFOR»
 return «IF command.^default != null»AuditLogType.«command.^default.simpleName»«ELSEIF   
command.overrides»AuditLogType.UNASSIGNED«ELSE»proceed(command)«ENDIF»;
}
'''
... skipped...
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Related Work

● Domain specific aspect languages
– [Lopes and Kiczales, 1998]  D: A language framework for 

distributed computing.

● Language Oriented Modularity
– [Lorenz, 2012]  Language-oriented modularity through 

Awesome DSALs: summary of invited talk.

● Making LOM practical
– [Hadas and Lorenz, 2015]  Demanding first-class equality for 

domain specific aspect languages.
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Summary
● Even disposable DSALs may be cost-effective 

– For CCC that are modularizable using a GPAL

– Leveraging a language workbench
● DispALs are preferable to ordinary DSALs or GPALs

– For CCC that are 
● Complex to express in GPALs
● Simple to express in domain-specific syntax
● Highly coupled with the business logic
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