UTOMA TED PR OOFS OF OBJECT CODE OR WIDEL USED MICR OPR OCESSOR Publication No. uan u, Ph.D. The Univ ersit of exas at Austin, 1992 Sup ervisor: Rob ert S. Bo er Computing devices can sp eci�ed and studied mathematically or- mal sp eci�cation of computing devices has man adv an tages it pro vides precise haracterization of the computational mo del and allo ws for mathematical reasoning ab out mo dels of the computing devices and programs executed on them. While there has een large dy of researc on program pro ving, ork has almost ex- clusiv ely fo cused on programs written in high lev el programming languages. This thesis addresses the ery imp ortan but largely ignored problem of mac hine co de pro- gram pro ving. In this thesis ha formally describ ed substan tial subset of the MC68020, widely used micropro cessor built Motorola, within the mathematical logic of the automated reasoning system Nqthm, a.k.a. the Bo er-Mo ore Theorem Pro ving System. Based on this formal mo del, ha mec hanized mathematical theory to facilitate automated reasoning ab out ob ject co de programs. then ha mec hanically hec ed the correctness of MC68020 ob ject co de programs for binary searc h, Hoare’s Quic Sort, the Berk eley Unix string library, and other ell-kno wn algorithms. The ob ject co de for these examples as generated using the Gn C, the erdix Ada, and the AK CL Common Lisp compilers.