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ABSTRACT
Dividing a omputation into stages and optimizing later phases using information from earlier phases is a familiar te hnique
in algorithm design. In the realm of programming languages, staged omputation has found two important realizations:
partial evaluation and run-time ode generation. A priori, these are fundamentally operational on epts, on erned with how
a program exe utes, but not what it omputes.
In this talk we provide a logi al foundation for staged omputation whi h is onsistent with the operational intuition. We
on entrate on run-time ode generation whi h is related to modal logi via an interpretation of onstru tive proofs as
programs. This orresponden e yields new insights into issues of language design and leads to a stati type system in whi h
staging errors be ome type errors. We sket h the language PML (for Phased ML), whose design has been dire tly motivated
by our foundational re onstru tion, and dis uss our ongoing ompiler onstru tion e ort [1; 2; 3; 4℄.

REFERENCES
[1℄ Rowan Davies. A temporal logi approa h to binding-time analysis. In E. Clarke, editor, Pro eedings of the Eleventh Annual
Symposium on Logi in Computer S ien e, pages 184{195, New Brunswi k, New Jersey, July 1996. IEEE Computer So iety
Press.
[2℄ Rowan Davies and Frank Pfenning. A modal analysis of staged omputation. Submitted. Available as Te hni al Report
CMU-CS-99-153, August 1999. A preliminary version appeared in Guy Steele, Jr., editor, Pro eedings of the 23rd Annual
Symposium on Prin iples of Programming Languages, pages 258{270, St. Petersburg Bea h, Florida, January 1996. ACM
Press.
[3℄ Philip Wi kline, Peter Lee, and Frank Pfenning. Run-time ode generation and modal-ML. In Keith D. Cooper, editor,
Pro eedings of the Conferen e on Programming Language Design and Implementation (PLDI'98), pages 224{235, Montreal,
Canada, June 1998. ACM Press.
[4℄ Philip Wi kline, Peter Lee, Frank Pfenning, and Rowan Davies. Modal types as staging spe i ations for run-time ode
generation. ACM Computing Surveys, 30(3es), September 1998.

