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Abstrct

This disscrttion dcscribes a programming tool. implemented in Lisp. callcd SCOPE. The basic

idea behind ScoPE can be stated simply: SCOPE analyzes a user's programs. rcmembers what it

sees. is able to answer questions based on the facts it remembers. and is able to incrcmentay
update thc data basc when a picce of thc program changes. A varicty of program infonnation

is available about cross rcfcrences. data flow and program organi7.aticil. Facts about programs

are stored in a data bas: to answer a question. SCOPE rctrieves and makes inferences basd on

infonnation in the data base. SCOPE is interactive because it keeps track of which par of the
programs have changed during the course of an editing and debugging sesion. and is able to
automatically and incrementally update its data bas. Because SCOPE perfonns whatever re
analysis is necesry to answer the question when the question is asked. SCOPE maintans the
ilusion that the data bas is always up to date-ther than the additional wait tie. it is as if
SCOPE knew the answer al along.

SCOPE'S foundation is a representauon system in which propertes of pieces of progras ca be

expred. The objects of SCOPE'S language are pieces of progrs, and in par.

definitions of symbols-.g.. the definition of a proedure or a data strcture. SCOPE doe not
model propertes of individua statements or expreions in the program: SCOPE knows only

individual facts about procedures varables data strctures and other pieces of a progr
which ca be asigned as the definiuon of symbols. The facts are relauons between the name
of a definiuon and other symbols. For example. one of the relauons that SCOPE keeps trk of

is Call: Call(FNl'FNil holds if the definiùon whose nae is FNi contans a ca to a
procedure named FNi"

SCOPE has two interfaces: one to the user and one to other progras. The user interface is an

English-like command language which allows for a unifonn command strcture and convenient

defaults: the most frequently used commands are the easiest to type. All of the power avaiable
with the command language is accesible Jirough the progra interface as well. The
compiler and varouš other uulities use the progra interf~"
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Prefac:e

Th disseriuon is based on work thc author did as pan of the 11'TERUSP system (Teitelma

et aI. 1978). and in parcular. thc MAS1RSCOPE facilty. MASTSCOPE was designed and
implementcd enùrely by the author. lbe basic idca for MASlERSCOPE was originally suggested

by Warn Teitclman and a preliminar non-incremental version (called I:\TERSCOPE) was.' l
lhlplementcd by Philip C. Jackson: a tre strcture display program (called PRINTUClRE)
had previously been implementcd by Danny Bobrow. MASTSCOPE was first completed in
1975. and has been in use by many INTERUSP users since then. The systcm desribcd in this
dirttion. callcd SCOPE, is a generaizuon and extension of MASTCOPE. Whie
MASTSCOPE was designed to be a robust tool for use -by a lai:ge community, the emphas in

the desgn of SèOPE ha been on improved funcùonal. capabiliùes: some of the effciency and

robustnes has been sarificed for its additional capabilties There ar currntly no plan to
make SCOPE generay availe.
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