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High productivity, scalability, load balancing, and fault tolerance are all important issues of massively par-
allel computing. A “hierarchical omission”-based parallel execution model called HOPE, which we are trying
to propose, addresses these issues. It realizes fault tolerance by letting workers execute the same program
redundantly. In addition, HOPE workers exchange partial results via Message Mediation Systems (MMSs)
to get parallel speedups by omitting hierarchical subcomputations. The HOPE language is an extended C
language with HOPE directives. A HOPE compiler translates the HOPE language designed as an extended
SC language into the C language via an existing extended SC language with mechanisms for legitimate execu-
tion stack access. The resulting C code reads/writes partial results from/to MMSs. Locations where partial
results reside are specified using the result clauses in HOPE directives. In this study, we implemented a
HOPE compiler that supports specifying multiple result clauses for a single subcomputation. In addition, we
designed and implemented an extended HOPE language with programmable data exchange clauses. These
clauses enable workers to read/write results with complex data structures such as lists and trees. We can also
use these clauses to convert data representations prior to read/write. For example, in a clause for reading
a result, we specify temporary variables for obtaining the location and size of a buffer in an MMS in which
the encoded exchangeable result is stored, and a procedure to read the result using these variables. We used
buffers also for implementing the multiple result clauses: multiple parts of a partial result are aggregated to
a single buffer.
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