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Fig. 1. javac output post-processed by Kilim weaver

network and disk) [4] and service-oriented workflows. With a view to immedi-
ate industrial adoption, we impose the following additional requirements: (a) no
changes to Java syntax or to the JVM, (b) lightweight actors1 (c) fast messaging
(d) no assumptions made about a message receiver’s location and implementa-
tion language (e) widespread support for debugging, logging and persistence.

1.2 The Kilim Solution

This paper introduces Kilim2, an actor framework for Java that contains a byte-
code post-processor (“weaver”, see Fig. 1) and a run-time library. We list below
some important features as well as the design points:

Ultra-lightweight threads. Kilim’s weaver transforms methods identified by
an @pausable annotation into continuation passing style (CPS) to provide
cooperatively-scheduled lightweight threads with automatic stack manage-
ment and trampolined call stack [3, 20]. These actor threads are quick to
context-switch and do not need pre-allocated private heaps. The annotation
is similar in spirit to checked exceptions in that all callers and overriding
methods must be marked @pausable as well.

Messages as a special category. For the reasons outlined above, we treat
message types as philosophically distinct from, and much simpler than other
Java objects. Messages are:

– Unencapsulated values without identity (like their on-the-wire coun-
terparts, XML, C++ structs, ML datatypes and Scala’s case classes).
The public structure permits pattern-matching, structure transforma-
tion, delegation and flexible auditing at message exchange points; these
are much harder to achieve in the presence of encapsulation.

– Not internally aliased. A message object may be pointed to by at most
one other message object (and then only by one field or array element of

1 For example, threads are too heavyweight to assign per HTTP connection or per
component in composable communication protocol state machines.

2 Kilims are flexible, lightweight Turkish flat rugs woven with fine threads.


