
Workshop Summary 

Zilles: Before the conference began, I asked three peo- 

ple to give their perception of the conference as a 

whole. This is in contrast to the session oriented sum- 

mariesthat follow someofthetopicalsession. 

Let me begin by giving a couple of my own observations. 

One thing that struck me very strongly, was the role of 

mathematics in what we are all doing. It became very 

clear that every notation should have some concrete 

basis, that is, be defined using a well-understood 

framework, e.g., predicate calculus, algebraics or 

Scottery. Some reasons are: it helps you debug and un- 

derstand your system, it helps communicate your frame- 

work toothers, and, asexpressedbyReiterandPaolini, 

you can use a formalism for comparing frameworks. One 

frequently made comment was that the formalism doesn't 

have to be the user interface; it may only be a formal 

tool for understanding a high-level representation. 

There may still be considerable effort in tailoring the 

user-interface to the modelling formalism. 

My second observation is that in the three areas -- AI, 

DB and PL -- researchers speak in different terminolo- 

gies and think in different ways. One reasons for this 

is the difference in scale of the applications. Pro- 

gramming languages were developed in the context of 

large numbers (billions) of calculations. Data bases 

are concerned with lots (millions) of records. And, in 

theAIareamany (thousands of) facts are dealt with. 

Mymainpointisthatthescaleoftheseapplicationsare 

orders of magnitude apart, and this influences the way 

we think about our problems. It influences what mecha- 

nisms we put into our modelling system. An example is 

exception handling in PLs, error recovery in DBs, and in 

AI, mechanisms for recovering from failures in heuris- 

tic search. These represent, in order, increasingly 

morecomplexmechanisms. 

Another example of the differences in scale is the ex- 

tent to which information is stored explicitly rather 

than being derived (implicitly) from more primitive 

information. In PL, very little implicit calculation 

is carried out - there is a principle of no surprises. In 

PL people often complain about such things as garbage 

collection, which is a form of implicit computation. In 

the DB area, it is acceptable to have"looser bindings", 

because the flexibility to change in the future is more 

important than the ability to run efficiently now. So 

database systems allow such things as runtime query 

optimization. In the AI community, there is a general 

reliance on (possibly complex) inference mechanisms to 

derivefactsthatarenotstoredexplicitly. 
} 

If we have trouble communicating with each other, what 

then isthehopeforcooperationinthefuture? Well, it 

was clear onthefirstdayoftheworkshopthattherewas 

almost as much dissention within an area as there was 

across the areas. But it was also clear that agood idea 

from one area was immediately picked up and used and 

integrated into other people's models. 

The remainder of the session consists of personal 

statements on the workshop by Ira Goldstein, Ted Codd, 

and MaryShaw. 

ANARTIFICIALINTELLIGENCEVIEW 

Goldstein: One thing that struck me was the lack of a 

general statement about the theme of AI work. Long ago 

the theme was expressed as the TuringTest. The notion 

was that, given a description of a software problem or a 

data base design problem of the kind a person gets, you 

would liketobuildasystemoradesignthat is accepta- 

blebyhumanstandards. Idonotplantopulloutofashoe 

box a program that does DB design or automatic program- 

mingathumanlevels, butbyrecognizingthattheme, you 

can understand some of the motivation for the kind of AI 

workthathasbeenmentionedatthisconference. 

Some of the programmer's knowledge has found its way 

over the years into compilers. Programmers used to do 

some of the things that compilers do today, and the de- 

sign of progressively better compilers is, in that 

sense, attheintersectionofAIandPLs. Similarly, the 

design of smarter query optimizers sits at the inter- 

section ofDBandAI. AIhashadalotoftroublewiththe 

problem of applying the kind of general knowledge that 

is employed in design and programming. This is enor- 

mously harder than one might think. The "joke" inAI is 

that it is harder to simulate a 6-year old than to simu- 

late a geologist. Some years ago people would not have 

thoughtthat. 

Herearesomeofthetechnicalproblemspeoplearework- 

ing on in AI. 

Defaults and constraints are important because people 

want to bring their knowledge to bear on a given situa- 

tion. People also want to look at a situation from dif- 

ferent points of view. Networks were originally intro- 

duced because the human memory was believed to have an 

associative quality, and there is a sense in which al- 

gorithms on networks appear to have that quality. I am 

not arguing for these; I am merely remarking on them 

being the kind of technical solutions that AI searches 

for. 

With respect to reasoning strategies, we have seen dis- 

cussionsofinheritanceandanalogybyJaimeCarbonell. 
I have seen programming by generalization from exam- 

ples, we have seen discussions of heuristic search and 

theorem-proving, both of which are methods of finding 

conclusions given problem statements. More specifi- 

cally, we have seen discussions of John Sowa's concep- 

tual graphs and Gary Hendrix's partitioned semantic 

networks. In ChuckRich's work, he discusses program- 

ming by inspection, that is to say, looking at a problem 

statement, recognizing it as being composed of in- 

stances of problems that havebeensolvedbefore, pull- 

ing out a cliche from a set of familiar schemata, and 

adapting ittotheproblemathand. Onemightsaythatis 

agoodwayforapersontoprogram, buttheAImotivation 

is, somewhere down the road, to capture enough of the 

processthatamachinecandosomeorallofthework. The 

work by Balzer and Feather on the JIST language is con- 

cernedwiththedevelopmentofacorrectimplementation 

froma specification, but this is viewed in the context 

ofautomaticprogramming. 

My recent work has, for the last year and a half, not 

really been in AI, but rather in the programming lan- 
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guage design, extending SMALLTALK. The purpose is to 

make certain structures such as defaults and const- 

raints moreexplicitsothatwewillhaveabettertarget 

for using AI techniques. If I have a lower level lan- 

guage, then theAI task becomes progressively harder. 

This is my last point: the extent to which implicit do- 

main constructs are made explicit makes the AI task 

easier. 

Hayes: I agree with nearly all you have said, Ira, except 

that you appear to give the impression that AI was iden- 

tical to automatic programming, which is a rather un- 

fortunate impression. 

Goldstein: No. I meant automatic programming as an 

example of theAIproblem. 

Deutsch: A similar comment. There are two contexts in 

which the term AI system has come up at this workshop. 

One is AIsystems as being similar to database systems or 

programmingsystems. The otherisAIsystemsbeingused 

to represent or talk about or construct systems. The 

first is the one we have generally been talking about and 

the secondistheoneyouchosetofocuson. 

Goldstein: Yes. I felt the second view was missing from 

the workshop and that its absence obscures some of the 

motivationfortheAIwork. 

A DATABASEVIEW 

Codd: I feel this workshop has been the best such event 

that I have attended in 31 years, in regard to stimula- 

tion and communication and all of those good things. I 

havebecomemoreawareofideasofcommoninterest, butI 

am one of those who needs time to digest before trying to 

give a sermon or put a real interpretation on what has 

gone onhere. Iamgoingtomakesomerathermiscellane- 

ous remarks, but they will be based on this little dia- 

gram. 

PRODUCTION LANGUAGES 
PLANNER TYPE LANGUAGES 

/ \ 

"l 
INFERENCE 

Codd- I 

When I was invited to this workshop, I was already think- 

ing that it is very timely that PLs and DB sublanguages 

come together in terms of compatible support for common 

concepts. This does not mean, however, thatIbelievein 

unification of these fields into one programming lan- 

guage that will in some way address all of the possible 

problems that could appear in the future. I believe 

definitely in a specialized language, but I think that 

more work needs to be done on frameworks for coupling 

host languages to specialized sublanguages, and I am 

pleased to see that so much work is going on, say on the 

use of abstract data types to support database concepts 

and requirements. 

Anexampleofthedifficultythatwillbeencounteredin 

this very vague goal of a framework that will enable you 

to couple languages is the concurrency area. It seems to 

me that it is very difficult to think of primitives in 

any host language that in some way will support unanti- 

cipated concurrency requirements in some new field. 

Nevertheless, I feel that something needs to be done in 

that area. In particular, in programming languages, I 

think that more needs to be done about isolation con- 

cepts in concurrency, the kind of isolation constructs 

thathavebeendevelopedinthedatabaseworld. 

I do not yet see any significant impact of AI languages, 

production languages, FLANNER-typelanguages, etc. on 

the programming language world. This may be my blind- 

ness, butdon'tseeanyimpact, andIwouldhaveexpected 

somedrasticimpact. 

In theDBworld, wehaveconcentratedveryhardonhowto 

handle very regular data. We have been pushed into han- 

dling heterogeneous data. This is because themetadata 

we need in addition to the data is of a heterogeneous 

kind. So I think we need to make use of knowledge repre- 

sentation ideas fromAI, just as perhaps they very well 

might takeadvantageoftheideas from theDBarea. 

OnereasontheDBworldis so dynamicandforcefulis not 

from its ideas but from the money. I think that the money 

will require support for handling more heterogeneous 

data. Ithinkwewillcometoastateofaffairswherethe 

products handling the homogeneous data will be reason- 

ably satisfactory. As we move into the more unstruc- 

tured parts of companies and enterprises, so we will 

havetorecordalotmoreoftheseheterogeneoustypesof 

knowledge. Here, I would like to say is a tremendous 

opportunity for joint venture by AI and DB people to- 

gether. 

IwanttotakeupPatHayes'sremarkabouttheimportance 

of investigatingcontrolofinference. I thinkwewould 

have a lot of logical deductive power in our database 

systems already if we knew a little more about it and in 

particularcouldreducethecostofit. 

Iwanttomakearemarkaboutcasualusers. BothintheDB 

and AI worlds there are subcultures concerned with in- 

telligent interfaces for use by the casual user. I feel 

thereshouldbemoresupportnotonlyfortranslationof 

natural language, but more generally interactive com- 

munication such as the system asking clarification 

questions of the user. I think that is a great field of 

opportunity. 

A PROGRAMMING LANGUAGE VIEW 

Shaw: lwouldliketomakethreesortsofstatements: (I) 

to observe some distinctions between the three areas, 

(2) to make some remarks that could be interpreted as 

advice fromPLs to the other two areas, and (3) to remark 

on whatneedstobeaddressedinPLs. 

I see the following distinctions between the areas. 

First, data sharing and the dominant importance of data 

over program receives more attention in AI and particu- 

larly in DB than in PL. Second, as Steve Zilles re- 

marked, implicit computations are voiced as a differ- 

ence inAI andDB. As PLs tend toward higher-level lan- 

guages, more attention will be paid to this. Thirdly, 
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formal techniques have received much more attention in 

PLs than inDBor AI. I sense that this is changing. Fi- 

nally, there is a difference in texture that has been 

nibbling at me all week. PL refers to ameans to an end, 

that is, we need programming languages to write pro- 

grams,whereasDBandAIareendsinthemselves- 

Deutsch: IwouldsaythatAIisalsoameanstoanend- 

Hayes: I would strongly disagree [withDeutsch]. 

Shaw:Weshouldconcentrateonourgoalswhentalkingto 

each other and avoid getting hung up on vocabulary. 

Terms such as specification, constraint, type, de- 

scription, etc., have been used in many different ways. 

For example, I have heard uses of "type" ranging froma 

"partition of a space of data values" to "a type is an 

attribute of a variable", and practically everything in 

between. I think all these words are still soft terms to 

us. I would like not to get hung up on the difference 

between, say, types and constraints, but rather to fo- 

cusonwhattheyarebeingusedfor. 

There is some tendency in PL, and perhaps in DB, to in- 

vent a new language when a new problem comes along. In 

Alphard, we once had about 4 or 5 specialized sublan- 

guages. Onedaywecametooursensesandgotridofthem. 

Coping with all the variations on the language can be 

very confusing. I think language extension is abetter 

approach, andthatweshouldprovide in alanguagemeans 

for defining new operations and new constructs. Final- 

ly, I would like to urge that formal methods of various 

kindsreceivemorecarefulattention. 

Here are the issues I am taking away as being least well 

attended to in PLs. They are not necessarily the most 

important, rather the most neglected. For example, 

synchronization is not on my list because it is receiv- 

ing a lot of attention. Implicit computation is impor- 

tant, and coming soon, I think. Inconsistent or par- 

tially correct systems are an issue. In PLs, verifica- 

tionhasbeenanallor nothing thing. We needtodosome 

work on reliable systems that aren't necessarily com- 

pletely correct. I have never known a completely cor- 

rect operating system, for example, but they have been 

pretty reliable. There has been some attention to data 

sharing. I think that needs more attention. Also, 

strictly hierarchical type systems, as is strongly the 

case in abstract data types, need to be relaxed. 

Codd: Inthedatabaseworldthere is acertainamountof 

interest in handling incomplete information, and one 

aspect of it is trying to deal with the null value, which 

means "missing information". Do you think that that 

should be on your list. Ways that PLs can deal with in- 

complete information. It is a little disturbing to try 

to graft on a data sublanguage that does handle the null 

value toa host language that does not. Of course, this 

remarkgoesrightondowntothehardware. 

Shaw:Itgoesuptodesign, too. 

90 


