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Towards Verification of Software Product Lines: The JBook Case Study

Extended Abstract

Product-lines are used in many industries to reduce product development costs, improve product quality, and increase
product variability. Sadly, what distinguishes software product lines (SPLs) is the absence of meaningful warranties
on its products (programs). There are few results on verifying SPLs [5][7].

Scaling verification to large programs is a long-standing problem. There is a growing community of researchers that
believe verification must be intimately integrated with software design and modularity for scaling to occur; verifica-
tion of programs should not be an after-thought. In this presentation, we explore an approach that suggests how fea-
ture modularization can scale verification to product-lines of programs. We bring together results from previously
unrelated communities: Abstract State Machines (ASM) and Feature-Oriented Programming (FOP). ASM is a rigor-
ous method for program specification and verification. FOP is a design methodology and compositional technology
for program synthesis [1][2]. ASM and FOP both use step-wise refinement to construct programs and specifications.
Our case study is the 2001 JBook [8] that among other results presented a Java/JVM compilation correctness proof
for defining, interpreting, compiling, and executing bytecode for the Java 1.0 language. Among the discoveries of
JBook were problems with bytecode verification, under-specification of static initializers (leading to portability prob-
lems of Java programs), concurrent initializations could deadlock, and existent Java compilers violated initialization
semantics through standard optimization techniques [3]. More recent work examined C# with similar results [4][6].

Although ASM and FOP were conceived independently (their roots trace back to the early 1990s), both use features
— increments in functionality — as a modularization centerpiece. JBook and FOP use features to modularize gram-
mars and programs in an identical way. In this presentation, we justify this claim and more importantly show how fea-
tures also modularize JBook theorems (both their statements and proofs). By composing features, complete
grammars, programs, and theorems are synthesized. 

Our results are not limited to JBook or compilers; they are meaningful in the context of SPLs where each program of
an SPL may have its own unique set of verification properties and proofs. Instead of manually verifying individual
programs, which is a laborious task, theorem statements and proofs can be synthesized, exactly like other program
representations. Generated theorems may then be certified manually or automatically using a proof checker.
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