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ABSTRACT

Interact ive computer systems have t r a d i t i o n a l l y

communicated with the sophist icated computer user throu gh a

precise computer language. That language involved numerous

control structures. Hardware costs and techno loqy trends

have excited a new breed of computer user. They , however ,

have lacked the sop h istication and technical background to

use mo st of the current ly designed computer systems. In an

attem pt to meet the needs of the new breed of com outer— na ive

user, The Rand Corooration has developed the Ru le—directed

Interactive Transaction A gent (RITA) system . RIT A has used

productio n systems and an E n o l i s h — l i k e  grammar to si m p l i f y

program control structure s and to commu n icate with the

comp uter—naive user in a language of f a m i l i a r i t y .  A

tutorial document has been develcoed to suooOrt the

comput er—naive user in using the RITA system.
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I. INTR ODUCTION

As the p op ulation of Comput er users has continued to

rise and the costs of computer hardwar e have declined ,

developers of computer hardware and software have prepared

to meet the cha ll en oe of a new breed of computer user. That

user was well versed in the res p onsibilities of hi s job and

needed a computer to accom p lish his tasks more e f f i c i e n t l y

and ec on omically. However, the new breed of Computer user

was not a “computer soph isticate. ” He viewed the computer

as a tool to accom p lish a job. The user was neither a

technical person nor art abstract thinker. His language was

English , not Fortran or Cobol .

To reach the new breed of computer user, the language of

interaction with the computer must have been easy to use and

very En g li sh—like. The language must have contained very

few, if any . fancy control structures. It must have allowed

the user to write computer orograms in the same natural way

as he has thought about a problem.

The Rand Corporation , in a research grant sponsored by

the Defense Advanced Research Projects A gency (DARPA), has

developed a Computer l anguage with an operating environment

In which programs can be written to perform a variety of

~~ tasks. The language and its op erating environ ment have been

calle d RITA (Rule—directed Interactive Transaction A gent.)

RITA has met the necas of the new breed of computer user

by hav ing en English— l ike crammer end only one primary

7
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control structure , production rules.

The ourpose of th i s research was to describe a

pa rticular pr oductio n rule system (RITA) and to develop a

tutorial document to introduce the computer—naive user to

th at system . The “cOmputer naive ” user, as discussed in

t h is reoort , has l i t t l e  or no compute r exp erience , has a

limited technical back ground, and must interact w i t h  a

COmou t e r. 

~~~~ _ _



II. BAC KGROtJND

The Rule—directed Intera ctive Transaction A gent (RITA),

a set of computer programs wr i tten in the “C” progr amming

language , was developed on a PDP—11 /L~5 minicom p uter. The

programs were developed to perform a variety o f  user tasks,

both under direct user control or semiautonom ous ly over

extended periods of time. Among these tasks were (1)

handling and modifying data on local storage files, (2)

commu ni cati ng interactively w i th external information

systems over teleph one lines or the ARPANET, (3) p rovidin g

local instruct i ona l information and error—checking of input

data, and (LI ) heuristic mo~Jel ing of a li m i t e d  set of

relat ionshi o s (Anderson and G i l l o g l y ,  19761 .

For a system to meet the needs of the computer—naive

user, several criteria were necessary. The criteria for the

system were (1) be caoable of exolaining its behavior upon

request, (2) be caoable of havin g its behavi or m odified by

th~ user, (3) be contr olled by a set of he uristics stated as

rules, rather than as formal algorit hms, and (~4 )  retain a

memory of tasks assigned, progress, schedules , and

deadlines. A f i f t h  requirement of the system, although only

implied , Was that the R ITA system must communicate with the

user In a natural language, such as English (Anderson and

G il l o g l y ,  19761 .

To meet the designers ’ requireme nts , the RITA system

used production systems. Production systems are sets of

9
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pr edica te — act ion rules (If Then rules ) operating on a

database under the di rection of a ru le inter p reter or

monitor.

10
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III. DESIGN

A. PRODUCTION SYSTEMS

A production system is a collection ~ f rules of the form

conditions — >  actions (Newell and Sim on, 1972), where the

conditions are statements about the contents of a data base

and the actions are procedures which m ay have modified the

contents of that data base. The pr oductio n system checks

the data base to deter mine if the conditions of the

pr oduction rule are true. When the conditions of the

pr oduction rule are true , all the actions associated w i t h

the true rule are perform ed. The production ru le system

continues to check the cond itions of the p roduction rules

and oerforms the actions of the true rules un t i l  the

cond itions for a l l  the pr oductio n ru les are false or a

soecia l halting action is executed (Waterman, 1976).

The executio n of the p roduction rules was based upon the

conter~ts of the data base. These p roduction rules caused

the sequence of program exe cution to depend com ol ete ly upon

the contents of the data base. Typ ical computer programs

executed sequentially or have had e x p l i c i t  knowled ge about

where code w i l l  next be executed in the proaram Iwaterman ,

19761 .

Productio n systems, because of the method of program

execution , have provided a gj m p l~~ and uniform way of

handlin g contro l flow end data management in programs w h i c h

e x h i b i t  i n t e l l i g e n t  b ehav ior .~ They have been particularly

11
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useful for developing Programs whi ch can learn from

experience. i.e., whi ch can demonstrate adap tive behavior

(Waterman , 19761

Production systems have fallen into two general classes.

The first class was the con ve ntiona l condition—driven one in

which the conditions of a pr oduction rule were compared to

the contents of the data base. Based upon the determinatio n

tha t a ll the conditions of the pr oduction rule were true ,

the app ropriate actions were performed. Several Systems

have used this scheme (Newel l and Simon , 1972; Newell , 1973;

Waterman, 19751 .

The second class of pr oductio n systems interacted with

the data base through the actions of a p roduction rule

(Short liffe and others, 1975 Davis, 1976). The action—

driven systems have production rules analogous to logical

implication statements, i.e., A ~. B —— > C, means that if A

and 8 are true then C is true. The action—driven system

would try to show that C was true by looking for C in the

data base. Items were onl y in the data base if they were

true. If that failed , then the action—driven system would

attemp t to show that A end B were true. If a and B were

true, then C was true and would he Put into the data base

(Waterman, 19761 ,

The condito n—driven productio n system and the action—

driven productio n System were incorporated into the RITA

design and imp lementati on. The condition—driven production

syste m provided the f l e x i b i l i t y  necessary for a system

12
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I

req ui ring a dynami c data base. The action—driven pr oduction

system orovided the a b i l i t y  to answer user questions throu gh

deductive inference.

Examples of both classes of production s y s t e m s  a r e  s h o w n

b e l o w .  In these examples, data base elements are l e t t e r s

and are considered true if they are in the data base. The

first example is that of a condition—driven p roduction

s y s t e m .

DATA BASE: B

RULES: 1. A — — >  C

2. B —— > A

The conditions of Rule 1 were tested. The element A was

not in the data base, so Rule I was false. The Conditions

of Rule 2 were tested. Since the elem ent B was in the data

base, Rule 2 was true. The actions of Rul e 2 were

performed. Element A became a member of the data base. Th,

procedure began again and tested Rule 1. The element A was

now in the data base. Rule I was t rue and the actions were

performed . The element C was put into the data base. For

purnoses of the example, assume Rule 1 had a special hal tin g

a c t i o n . The Condition—driven System stopped testing rules

as a result of the special halting action in Rule 1. The

data base has been modified by the testing and execution of

the two r u l e s  in the exampl e. The d a t a  b a s e  now c o n t a i n s

three elements: A , B, anc C.

The second example (Waterman, 1976) is that of an

13
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actio n—dr iven p roduction system. A gain, the data base

elements in this exam p le are let ters and considered true if

they are in the data base.

DATA BASE: B

RULES: 1. A — — >  C

2. B — — >  A

3. C —— > D

In this exampl e , the goal was to Show that 0 was true.

The system first checked to see i f the data base contained

the element 0. The data base did not contain the element D.

The action—driven system tried to deduce D by using the

rules that had D on the right—hand side. Rule 3 had D on

the right—hand side. The system checked Rule 3 to see i f

the element C was a part of the data base. It was not

I ltere. The system then checked the ri ght—hand side of each

rule to see if the element C was there. If the system cou ld

h a v e  f ou nd a rule that made element C true, then Rule 3

could have been executed to make e l e m e n t  0 true. Ilt e s y s t e m

checked Rule 1 because element C was on the right—hand side.

Rul e 1 was not true. Element A was not part of the data

base. The system then checked the rules that had element A

on the right—hand side. Ru le 2 was tested. It was true

because ele ment B was a part of the data base. ‘u le 2 w as

executed. Elemen t A became a Part of the data base. Rule 1

was executed. Element C became part of the data base. Rule

3 was then executed. Element D became a part of the data

14
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base. The goal has been satisfied. Element D is now true.

The action—driven system solved the problem by back-

trackin g to find a rule that was useful in causing the

requested goal to be satisf ied. The action—driven system ,

as implemented in the RITA system, would have prompted the

user if the bac k—tracking process was not successful in

solving the p roblem . The user could have then provided the

necessary information to assist the action—driven system in

satis f ying the goal.

B. ENGLIS H—LIKE LANGUAGE

For the computer user to successfully interact with  a

computer, the computer must be told what to do and the

computer must understand the instructions tV4eizenbaum ,

1976]. The needs of the comouter—na ive user and the

computer have been in conflict. The computer—naive user has

a need to communicate with a comouter, but has not

understood the conventional computer languages. The

comp uter—naive user has been best able to interact with the

computer through a language of f a m i l i a r i t y ,  the English

language. But the English language has been less precise

than most computer languages. The comouter is u n l i k e l y  to

p repare  a pro per  p r o g r a m  u n l e s s  i t s  c o m p r e h e n s i o n  o f  the

problem i s  e n t i r e l y  c o r r e c t  (Weizenhaum , 1976).

One of the most app ealing asoects of the RITA system has

• - 
bee n the near—English command language . The designers of

the RIT A system chose an English—like language for its broad

• 
~ appeal to the new user oopulation.

15
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C. INTELL IGENT TERMINAL

The RITA language has been designed for broad—based user

appeal. The language specified has been Engl i s h — l i k e  and

the basic control structures, production rules , have the

q u a l i t i e s  o f  s i m p l i c i t y  and elegance. However , the

computer—naive user has neither the exp ertise nor the

resources needed to maintain RITA as currentl y imp l~~men ted

on the PDP— 11/’45 minicompu ter.

The designers of the RITA system have felt that the

acceptable alternative to the Current hardware requirement

was to develop an in telli g ent termi nal (Anderson and

G i ll o g l y ,  19761 . Hardware and software technology advances

have indicated the feasibility of such a terminal. The

intelligent terminal would provide a powerful tool at

rela tivel y low cost.

The RITA system has been designed as a set of programs

expected to reside in an intelli g ent terminal. The

following observations concerning man /mac hine interaction

and its supp orting technologies have formed the basis for

the research by The Rand Corp oration into the area of

intelli g e n t terminal s (Anderson and G i l l o g l y ,  1976):

1. The rapid decline in the cost of computer hardware

and data commun ications has made the p u r c h a s e  o f  interactive

co m p u te r —based  i n f o r m a t i o n  s y s t e m s  c o s t  e f f e c t i v e  f o r  a

broad ca tegory of users . However, the user w i l l  need

assistance in tailoring the system to his sp ecific needs and

• 
• esp eciall y in freeing h im from routine interaction and

_ _ _  

16



— —

pr otocols not di rectly related to the performance of hi~

job.

2. Projected computer hardware cost trends and advances

in microprocessor technology make it extremely li k e l y  that

interactive Computer terminals can be produced pr ior to 1983

containin c , processing power equivale nt to a present—day

minicom p uter.

3. The intelligent terminal could provide local

information storage and handling capabilities. This

service , provided local l y, could yield high speed responses,

lower cost, increased r e l i a b i l i t y ,  and impr oved security.

The immediacy of response (e.g., to simple input error

conditions ) is the p rimary reason for advocating local

p r o c e s s i n g .

17



IV. R ITA IMP LEM ENTAT ION

A. SI MPLICITY OF PROG RAW WR ITING

• The RITA system has been riesigned as a set of programs

that w i l l  eventuall y reside $n an inte ll iaent terminal and

he used by comp uter—naive persons. The a b i l i t y  for the

group of users to writes read, and understand R ITA programs

were key goals of the impl em entation.

The production system s provided simpl e program control.

More import antl y, the user had to learn only one control

structure to write RITA Programs. Rules of the form — If a

• set of conditions are true , Then perform a Set of actions —

comprised the entire RITA program. The followin g exam pl e

demonstrates the characte r of the production system as

Imp lemented in PITA:

(DAT A BASE)

OBJECT shi p ’1>:

name is “JFK” ,

tyce Is “Carr ier ”

OBJECT shi p~ 2):

name is “Spr uance ”,

type is “Des troyer ”

(RULE SET)

18
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RULE one:

IF: t here is a ship whose name is “JF K ”

and whose port is not known

THEN: deduce the port of the shio ;

GOAL one:

IF: there is a ship whose name is “JF K ”

THEN: set the port of the ship to “Norfolk”

and d ispl ay object ship <l)

Information in the data base has been stored in objects.

The objects have attributes and values. Object shi p C 1> has

two attributes , name and tyPe. The value “JF K” has been

associated with the att ribute name and the value “Carrier ”

has been associated with the attribute type. Object ship (2>

has two attributes with associated values.

Rule one has two conoitions Is there a ship whose name

is “JFK”? and Is there a shio whose oort is not known? Not

known indicates the element is not in the data base. Rul e

one has one action: Deduce the oort of the ship. Deduce

has been imp lemented as a RITA command to start the action—

driven production system. Goal one has one condition: Is

there a ship whose name is “JF K”? Goal one has two actions:

Set the port of the ship to “Norfo lk” and dis pl ay object

ship l> . Set caused the information in the data base to be

modified and display caused information to be pr inted at the

use r ’s terminal.

When this program was executed , rule one was true. The

19
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action part of ru le one caused the deduction of the port of

the ship . The a ction—drive n producti on system looked at the

ri ght—hand side of all the goals to determine the

aPproPriate goal to check. Goal one was tested and found to

• be true. The port of the shio was set to “Nor folk. ” The

deduction stopped because the Puestion “what is the port of

the ship ?” has been answered. The display command caused

the object ship <1> to be printed at the terminal in the

following manner:

OBJECT shi p C 1>

name is “JF K” ,

type is “Carrier ” ,

port is “Norfolk” ;

The structure of the RITA syntax has been designed to be

straight—forward. The Eng l i s h — l i k e  grammar assi sted the

user in writing programs in much the same manner as he

thought about the pr oblem .

The RITA System was aesigned to prompt the user when a

rule, goal or object was added. The immedia cy of response

reinforc ed the user ’s thinking about the proper method for

wr iting RITA orograms. The RITA system also prompted the

user when a syntax error was made. The location of the

mistake was identified so that the error could be corrected.

B. INCRE MENTAL KNOWLEDGE

Few people know the fundamental conceots, relat ions , and

ooera tions that characterize the use of a Computer.

- •  • ~~••_ _ _
~~~~~_±_ • _

• •  ~~~~~~~ -~~



• Consequently, teachin g must begin at a more basic level

(Grignetti and others, 197~fl . When a program grows in

power by an evolution of p a r t i a l l y  understood patches and

fixes , the programmer begins to lose track of internal

deta i ls, loses his a b i l i t y  to pr edict what w i l l  happen,

begins ~~~ hope instead of know , and watches the re sults as

though the orogram were an individual whose range of

behavior were unknown (Weizenhaum, 19761 .

The comp uter—naive user should not be expected to make

or understand oatches to large programs. He has been better

able to add or delete a production rule that performed a

partic ular task. Given the a b i l i t y  to monitor the progress

• of each production rule, the user has been able to determine

wh at his program was doing at all times.

The production systems as impl emented in RITA have

provided an inte rest ing form of program organization.

Production rules have tended to represent independent

comPonents of behavior . The creatio n and addition of new

pr oductio n rules can be incremental, a feature which has

fac i litated m odelin g learni ng processes (waterman 1970,

19751.

The comp uter—naive user has been able to take advantage

o f  t h e  i nc r e m e n t .)  f e a t u r e  of the R ITA system and write

• co m p uter  o r c ~o r a m s  t h a t  p e r f o r m  a variet y of tasks b~ adding

a single production rule at a time. Th e user ’s lea rnin g has

inc r eased w i t h  the addition of each pr oduction rule.

However, .ddlnq the fi f t h  rule has been just as easy as

21 



adding the first rule.

C. EXPLANATION SUBSYSTFWS

One of the designers ’ goals was to orov ide a system that

was able to ex plain its behavior upon request. Two

explanation subsystems were implemented that comp lement the

two classes of production systems.

The first explanation subsystem kept a running account

of all  m ajor activities during the RITA session. The fi l e

of events kept by the RITA session was va lua t ’le i~t

determining the behavior of user programs. The intent of

this subsystem was to orovi de in formation for Post program

execution analysis. The user was able to re—create the

seque nce of events for p ortio ns or al l  of the RIT A session.

• Any dif f i c u l t i e s  encountered during the RITA session could

be dup licated and analyzed .

The information was available to the user by issuing the

RITA command “what. ” A lso a range of events could be

soecified by using optional parameters with the “what ”

cOmmand.

The second exp lanati on subsystem implemented in the RITA

system served the user during program execution. The

explanation subsystem was associated w i th the action—driven

production system. This subsystem provided inf orm ation to

the user during the deduction of PITA goals. ne user, by

tyoing “why ” , caused the RITA system o dis p lay the

req ues ted  sub g oal  that the action—driven prr,duction system

sought to deduce. The user had a means of  d e t e r m i n i n g  the

• 22
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ch aining process used by the RITA system to satisf y the

user ’s request for the deduction of a RIT A goal.

The implementation of both exp l antion subsystems was

sim p l i f i e d  because of the choice to use production systems.

• Their f a c i l i t y  of allowing increment al information quite

naturally provided for discrete a c t i v i t i e s  to he recorded

eas il y .
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V. TUTO R IAL

A. OBJECTI VES

The RITA system was desioned and impl em ented as a

human—oriented interactive Computer system. Tw~ suPport

documents for the RITA system have been produced (Anderson

and G i l l o g l y ,  1976; Anderson and others, 1Q77). N either

document was written to exo lain the use of RITA to a

computer—naive person. It was the opinion of this author

that a careful l y con structed document was necessary to

introduce the computer—naive person to the RITA system. A s

a result of this think i n g , the maj or thrust of the research

was to deliver a useable tutorial explaining the RITA

sys tem .

The objectives of the tutorial follow:

1. Introduce the computer—naive user to the features of

the RITA system as sim p ly as oossible.

2. Write the tutorial assuming the v ser has no

programming experience.

3. Demonstrate the major features of the RITA system by

s i m p l e  e x a m p l e s .

1$. Reouire computer interaction by the user durin g the

tutorial.

5. Identify pl a i n l y  the sect ions to be t~~oed by the

user .

6. Introduce RITA tooics in order of s i m p l i c i t y  and

importance.

24
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The first objective was the result of the need for a

user document at a basic lev e l. The user , prior to the

develo pm ent of the accompanying t utorial , was forced to

piece toaether infor ma tion from a reference manual in order

to use the R ITA system . The reference m anual (Anderson and

others , 1977) was writte n for a “sophisticated user. ”

The tutorial was written for a comput er naive user,

therefore , computer terms were expl ained in layman ’s words.

The user was not oresumec to understand the concepts of

program execution or data base manag ement.

The use of sim pl e examp les to i l l u s t r a t e  the nature of

RITA commands assured the user that the RITA commands

worked. W ithout examp les , the user was not sure - how the

RITA comm a nds • funct ioned.

The reQuirement for the user to activel y p artici p ate in

the learning process by interacting wi t h  the computer

pr ovided two benefits. The user was forced to oet involved

w i t h  the computer, maintaining a certain attention level,

and the typ ing of RITA commands reinforced the user ’s

understanding of RITA .

The portions of the tutorial to be typed at the

computer ter min al by the user were separa ted from the other

text. E x p l i c i t  instructions to the user were carita l ized.

In meetin g the last objectiye , that of introduc ing RITA

topics in order of s i m p l i c i t y  and importance, the user—

oriented tuto rial provided the medium for a well—structured

pr esentat ion of infor m ation.
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The tutorial was not designed ~~ -ncompass each feature

of the RITA system nor was it designed to rep lace any

previous user documents . The tutorial was designed to

present material to the computer—naive user in a sim p le and

useful manner.

B. PRESENT ATIO N OF INFORMATION

The information in the tutorial was presented to the

user in order of si m p l i c i t y  and importance. In each sect ion

the ma terial to be il lus trated was described and definitions

of technical words were provided. Each specific RITA
p

command was demonstrated by a sim p le example. The user was

• asked to type in the examp le and observe the compute r ’s

response. The example was then thoroughly explained and the

response of the comp u te r  was described when necessary.

The examples were intentionally kept simple and brief to

reduce the amount of new information presented to the user.

Each examp le was constructed to work correctl y . The user

was not forced to encounter exampl es that failed to work

prope rly , The tutoria l assumed adapt ive learning by the

user and, therefore , onl y correct examples were presented.

Presentation and discussion of ill—behaved examples were not

included in the tuto r ial. Convenient stopping points were

clearly indicated In the tutorial , r elieving the user of the

responsibility for finishing the tutorial in one session.

C. VERIFIC ATION

The e x a m p l e s  p resen ted  in the tutorial for the user to

26



tyoe were tested on the PDP—11 /L~5 Compu ter at The Rand

Corporation. The information was accurate at the writ i n g  of

this report. The RITA system has gone throu gh several

changes and the version of RITA used for the research was

dated November , 1977.

A n alysis of user feechacic was minimal. The tutorial was

used b~ three individuals . Onl y one was correctl y termed

“compu ter—naive. ” The other two users of the tutorial had a

high degree of computer exp ertise. In the absence of

sufficient user feedback, this author was unable to

antici pa te or meet the variety of user needs. Clearly , the

tutorial has not been examin ed by a sufficient number of

• users to determine its effe ctiveness in introduci ng

“Com Puter na ive ” users to the RITA System.

27
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VI. APPLIC A TIONS

The RITA system has been designed to be widel y

aop l icab le in two general areas. The first area was as a

front—end to a remote comp utin g system (Anderson and others,

19771. Spec i f i c a l l y ,  RITA oroarams would handle

communication protocol s and in formation transfer for the

user. The second area was as a support tool for

administrative and command funct ions (Anderson and other s,

19771 .

Seve ral p ossible appli catio ns for the RITA system

fol lo w:

(1) There has existed a need in the U.S. Navy for

• automatic message routin g between communication centers.

The RITA system, im p lemented in an intelligent terminal ,

wo uld be u s e f u l  as a tool at each Naval communication

c en te r .  RITA programs could he written to handle message

s o r t i n g  and t r a n s f e r .  The communication personnel at the

c o m m u n i c a t i o n  c e n t e r  would be responsible for typ ing the

messages into the RITA s y s t e m .  R I T A  p r ograms could he

written to determi ne addresses, open communi catio n channels ,

send messages , and m aintain status of messages sent and

received. RITA Programs could be written to determine

alternate routes or alternate frequencies for message

t r a n s f e r .

(2) The commander at sea has lacked sufficient

information about the status of the ships in his command.

28
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RITA program s could be w ri tten to pr ovide status information

for the commander. The individu al ship s would update

in formation in their data base. The individual ships could

then execute R ITA programs to send the in formation to the

at—sea commander or wait for the commander to query the

individua l ship s ’ data bases. RIT A programs would handle

a ll the informati on transfer including communication

protocol.

(3) Ships at sea have depended on the ti m e l y

communication of information to function effectively. RITA

programs could be written to ooerate as a communication

management system. The data base of the RITA system on each

ship could contain al l  radio frequencies for a given

oeograph ical area of the world. The user could ask the RITA

s y s t e m  to deduce the proper frequency for communication

reception and transmission based on the ship ’s geograohical

location. RITA programs could be written to establish

communicat ion based on the deduction by the RITA system of

the proper frequency . A t another level , there could be a

set of R ITA programs that maintained the status of

communication Centers to communi cate at certain frequencies.

The Interaction between the RITA system onboard and the RITA

system at a communication center could provide the a b i l i t y

• for the RITA system onboard to automatically deduce a

secondar y  f r eq uenc y  if necessary.

(4) Numerous commana functions onboard ship have needed

com puter su pp or t .  The NAV FORSTAT Information and battle

29
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e ffi ciency exercise scores could be maintained and reoorted

by the R ITA system. The Eng l i s h — l i k e  grammar of the RITA

• s y s t e m  has been designed to Permit easy updating of

information in the data base by computer—naive persons.

• RITA programs could be written to send the required

information to the appr ooriate adminis trative commander

whenever c r i t i c a l  data base information had changed.
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V II . CONCLUSIONS

• The goals of the research were to describe the nature of

a specific p roduction system (RIIA) and to develop a

tutorial document aimed at ex p laining the RIT A system to a

comput er— naive user. The ooals of the research have been

me t. However, an evaluation of the effectiv eness of the

- • tutorial as a teaching tool was not possib le from the

lim i t e d  samp ling of users.

The designers of the RITA system have orovided a human—

oriented interactive Computer system by using p roduction

systems for program control and data base management and an

Engl i s h — l i k e  language for human interact ion. The fac i l i t y

for creating and adding produ ctio n rules has provided a

simpl e method for incrementally adding user tasks. The

e x p l a n a t i o n  s u b s y s t e m s  in RITA have allowed the user the

abilit y  to ask the RITA System why p articular actions were

per formed.

The fea tures of the RITA system that have permitted the

user to commu nicate with user files and other computer

sys tems have been extremely valuable. The power of the RIT A

system has been its nature of Intelligent behavior. The

ab i l i t y  of the RITA system to per form various tasks based on

the contents of a dynamic data base has been the key to its

broa d appeal.

A~ a future research ef fort , the automation of the

tutorial mi gh t orove wort hwhile. The program could be 
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• w ritten using a “lo wer fork” to execute RITA while the

ex ecutive level hand lea the tutorial. Th i s eff ort may be

• pos sible without substantial revision to the content s of the

tutorial.
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I. PJJRPOSE OF THE RITA TLJ TO RI Aç

Thjs tutorial w i l l  attem pt to act as your guide in

learning and using the RITA system. The tutoria l assumes no

pri or knowled ge of computer pr ogramming techni ques and

ther efore has been written w i t h  clearness and s i m p l i c i t y  as

key goals. Three documents w i l l  he referenced during the

discussion of how to use the RITA system. The references

are RITA R~~ferenee Manua l , UNIX for Beq inners , and 
~~.

Tut n ria l Introduction to the UN IX Text Editor. The

references w i l l  comp lement this tuto r ia l . None of the

references w i l l  be essential to USing this tutorial.

Howeve r, A ppendix A of the RITA Reference Manual  should be

useful to show the structure of the RITA language. The

tutorial is designed to meet the needs of a user who must be

able to understand, use, and modify simple RIT A programs.

Instructions to the user are in c a p i t a l  l e t t e r s  and are

separated from other text throuohout the tutorial.

This tutorial does not necessarily reflect the op inions

or p olicies of The Ranc Corporation or any agencies of the

Department of Defense. The ooinions in thi s tutorial are

those of the author alone.
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II. EX PLANAT ION OF THE RIT A SYSTEM

RITA is an acronym for Rule—direct ed Interactive

Transa ction A gent. The system was develo p ed by The Rand

Corporation to attem p t to meet several p h i l oso p h ica l as we ll

as pr actical goals. The RITA system was designed as a

stand—alone computing resource for local text manipulation,

as a lim i t e d  heuristic modelin g tool , and as a front end to

remote comp uting systems and networks. It should he useful

for maintenance scheduling and control, command and control

systems, intelligence collection and dissemination , and

remote accessing of large data bases.

The RITA system is a set of programs written in the “C”

pr ogramming language that can run under the UNIX operating

sys tem on minicom p uters such as the PDP 11/45 and PDP 11/70.

RITA makes available a language for wr i ting rules and an

environm ent in wh i ch those rules are interp reted. The user

can write a set of IF—T HEN rules w hich can operate on local

in format~~on or on informati on received over communication

links to  e x t e r n a l  com p u te r  s y s t e m s .

37

I 

-~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I. - - . —----•- - .- --

~~ 
- . • . - • - .

~~~~~~~~
-— ••

~~~~~~~~
. • -— I

III. M OTIVATIO N FOR USING THE RIT A SYSTEM

RITA Consists of programs that are very E n g l i s h — l i k e

and, therefore , are easy to read and write. The language

• allows the individual to write orograms in the m anner in

wh Ich he thinks about a problem. The language ’s En glish—

like nature assists the programm er in w r i t i n g  programs that

a re easy for a colleague to read and understand. The

debugging features of the RITA system orov ide a comfortable

environ m ent in which the user can locate and correct errors

in his program. The explanation subsystems in the RITA

system can e xplain to the user why a particular action was

taken. The RITA system has been designed to be used by a

• computer—naive user ano, as such, it has the ca p abilit y of

explaining its actions upon request.

Sections IV through V II of the tutorial show specific

procedures to fo ll ow to connect a terminal to the computer

at The Rand Corp oration. If you are accessing RITA at

another host comp uter the sections mentioned do not apply .
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Iv. CO NNECTING THE TERMINAL TO A COMPUTER BY TELEP HONE

This t utoria l assumes that the user of the RITA system

does not have the system available lo c a l l y  and must connect

his terminal to a remote computer system whi ch has the RITA

system available. The connectio n is made using the

teleph one , via the ARPA N ET, to link the user ’s terminal and

the computer System. The examole that follows is for a user

with a Computer Devices ~‘in it er m termina l . The RITA system

discussed is available at The Rand Corporation.

Mod ification may be necessary for accessing the RITA system

by another terminal. The RITA system was designed to be

e:cessed by a user wi t h  a modified Ann Ar bor term inal. The

Ann Arb or ter minal was not available to this writer so the

tutorial is aimed at a user having a crt terminal or

hardcopy terminal with out any snecial keys. Instruct ion s to

the user are in cap ita ) letters throu phout the tutorial.

PLUG IN THE POMER CORD OF THE TERMINAL TO A 1 10 VOLT OUTLET.

SET THE FOLLOWING POSITIO NS ON THE TERMINAL.

Power : On

Soeed : 30

Mode : Fu ll (Duplex)

Mode Std (Terminal mode)

Par ity : On (Error reset)

Parity : Even

39
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DIAL THE NUMBER FOR THE TIP (TERMINAL INTERF ACE MESSAGE

PROCESSOR).

LISTEN FOR A HIGH—PITCHED SOUND.

PLACE THE TELEP HONE RECEIVER IN THE BA CK OF THE TER F~INAL.

(A busy signal or ring ing for more than six times is an

unsuccessful attem p t at making a connection. Hang up and

try again.)

TYPE,

e <Cr>

The <cr> is a symbol for the carriage—return key on the

termina l .

• At the time of this writing the author only had access

to RITA on the Rand system. If you have access to RITA on

another system type the address of that host computer.

TYPE,

~ o 199 <cr>

The “ii” is the symbol to tell the ARPANET that a command

follo ws. The “0 ” is the command to open a Connection to a

computer. The “199” is the address of the computer at Rand

Corporation. The <cr> is the symbol for the carriage—return ii

key on the terminal.

The res p onse of  t he  com p u te r  is “Try ing...” followed by

“Ope n ” on the next line. The following example shows the

40
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commands the user should type to access the computer at Rand

Corpora tion :

DO NOT TYPE AGAIN,

e <cr >

MA lT FOR THE TERM INAL TO RESPOND W ITH THE NAME OF THE rip .

DO NOT TYPE AGAIN,

~o 199 <cr>

WAIT FOR THE WORD “Trying... ” TO BE PRINTED AT THE TERM INAL.

W A IT FOR THE WORD “Ope n ” TO BE PRINTED AT THE TERMINAL.

41

• . •

~

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 



V. COR RECTING TY POGRAPH ICAL ERRORS

Af ter openina the Conn ection to the PDP 1I computer at

Rand Corporation the comm and to erase a mistake is the

number—s qn (a). To erase more than one c h a r a c t e r  t y p e  the

number—si gn (~~) the same number of times as the number of

c h a r a c t e r s  y ou w i s h  to erase. Aft er t yp ing the number sign

(#) to erase an error , continue tyoinq as if no mistake had

been made.
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VI . LOG IN PROCED IJRFS FPR THE PDP-11

WA IT FOR THE COMPUTER TO ASK FOR THE USER NAME .

TYPE ON THE SAM E LINE,

user—name <cr>

WA IT FOR THE COMPUTER TO ASK FOR THE PASSWORD.

T YPE ON THE SAME LINE,

oassword (Cr>

The user-name and the password are unioue for each user.

(You w i l l  need these before you can proceed.) The computer

response upon successful login is information about the

com p ute r  s y s t e m .  The computer responds with the UNIX

pr ompt—sign (%) to indicate it ’s ready to acceot UN IX

commands. (If the computer continues to ask for the user—

name and password , tyoe the infor m ation in until you are

logged into the computer. The user—name end password must

be typed in exac tl y ri ght for the computer to recognize

y o u . )

Let ’s retrace our path. The terminal was connected to

the TIP w i th a teleph one cal l . The TIP (Terminal Interface

Messa g e P r o c e s s o r )  i s  a p r o c e s s o r  that connects a terminal

to a computer. The TIP a l low s us to open a Connection from

our ter minal to one of the computers on the ARPANET . Me

chose to open a connect ion to the POP— li computer at The
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Rand Corporation where the RITA system resides. At Rand

Corporation the set of programs that manages the POP II

• computer is the UNIX operatino system. A n operatin g system

is a collection of routines for supervising the sequencing

- of programs by a computer.

• 
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VII. u S I N G  THE UNIX OPERATIN G SYSTEM

The Prompt—sign (Z) for the UNIX ocerating System lets

the user know that he is in the UNIX system and can issue

UN IX commands.

T YPE,

Z date <cr >

The UNIX command “date ” is one of the commands available

to you as a user of the UNIX operating System. For

explanations of other Comm ands available on the UNIX system

use the  r e f e r e n c e  UNIX for Beoinneri .
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VI II. ACCESSING THE RITA SYSTEM

The RITA system is available under the UNIX system at

Rand Corporation. Io use the RITA system do the following:

T YPE,

Z rita (Cr>

The com mand “rita ” Puts the set of programs known as

“ri t a ” into the user ’s space so that he can write programs

and issue commands whic h w i l l  be interp reted by the RITA

system. The R ITA system consists of three programs wh i ch

are the UFE (User Front End), PARSER, and MON (Monitor ).

The dates indicate the version of each program that is

running. The RITA p romp t—sign is the asterisk (*), Me are

in the RITA system and can use all the ca p abilities of the

RITA system.

46
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IX . USI NG THE RITA SiSTEM

The RITA sys tem interpr ets each command as you fi n i s h

typ ing it. The semi—colo n U) is the terminator for each

RITA command. It must be typed after each command. The

RITA system w i l l  not respond unt i l  the semi—colon U)

fol lowed by the carriage return (Cr> has been typed. When

the RITA command has been typed correctly and the RITA

system has Derformed the command, it w i l l  respond w It h the

• RITA pr ompt—sign, an asterisk (* ) .  If the RITA system does

not understand the command , it w i l l  respond with the

improper command you typed and the words “syntax error ”. (A

common error is to m i sspell a RITA command. ) To get the RIT A

pr ompt—sign (*) after typ ing in an impr op er command , type

the semi—colon (;) followed by the carriage—return (cr> .

Remember, to Correct a typ ogr aphic al error , type a number—

sign (N) .  Occasionally , unexoect ed ter minal behavior is

encountered.

Problem : Program is l ooping and w i l l  not stop.

Solu tion : Type the DEL key several times.

Problem : Command being entered i-s incorrect.

Solu tion : Type the ctr l—esc key followed by a

carr iag e—r eturn (Cr> .

Proble m : You are unable to get a PITA pr omp t—si gn (* ) .

Solu tion : Tyoe the ctr l—es c key followed by a
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carriage return <cr> .

The typing of the ctrl —esc and the DEL keys several

times is ofte ’~ necessary. If the procedures above do not

solve the proble m then press the ~ key followed by the c

key. The ~lc command followed by the carriage—return <Cr>

closes the connection to the computer on the A R PANET. Then

you can open the connection to the computer again by

following the procedures in the section of the tutorial

titled CONNECTING THE TERMINAL TO A COMPUTER ~3Y TELEPHONE.

The first command would be to ooen a connection by typ ing ~o

199 for the computer at Rand Corporation. If that fails ,

hang up the phone.
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X. ENTER ING A RITA OBJECT

• Units of information in your RITA program are stored as

• objects. Each object has a name and an arbitrar y number of

attributes. The object-name must be an unquoted string of

characters not starti ng w i t h  a di gi t and not conta ining

blanks or any of the foll owin g : (1 () > (I & ? : , ; ‘

Each attribute must be an unquoted string of characters wit h

the same restrictions as the object—name. Each attribute

has a v a l u e .  A value may be a quoted st ring of characters ,

a RIT A number, an orderec list  of values , or unknown. A

quoted string of characters is an arbitrar y arrangemen t of

symbols , letters , and numbers enclosed in Quotation mar ks.

An unquoted string is not enclosed in quotation marks. The

quoted string may contain blanks as well as any other

c h a r a c t e r s  on the terminal keyboard. The discussion of a

value as a list of values w i l l  he postooned unt i l later in

the tutorial. The foll owin g examp les w i l l  show some of the

character strin gs alloweo for object—names, attributes and

v a l u e s .

OBJECT—NAME ATTR IBUTE VALUE

ship speed 20

• p l a n e t  payload “Iwo bombs ”

destro yer—name nav al—hero “Jo hn Paul Jones ”

m e al .t-ime dinn er *menu NOT KNOWN

£19
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The following are not allowed:

OBJECT— NAME ATTRIBUTE VALUE

30s hips spruance class fast&capable

“pl a ne ” soeec? excess of 600 knots

captain ’s name 3rd (Jones)

The object—names, attributes and values in the ex ample

above were unsatis factory for the following reasons. An

obj ect—name Cannot begin with a digit (3), contain a sp ecial

character (“) or Contain a soace. An attribute cannot

contain a soace, contain a soec-ial character C?) or begin

wi t h  a di g it (3). A value cannot be an unquoted string of

c h a r a c t e r s .  Let ’s enter an object, give the object an

attribute , and assign a value to the attribute. Objects can

be entered in two ways .

TYPE,

* object ship <cr’

name is “John F . Kennedy ” (Cr>

The object—name is “sh ip ”. The attrib ute of the object

is “name ”. The value of the attribute is “Jo hn F. Ken nedy ”.

The semi—co lon (;) termi nates the RITA command and the RITA

s y s t e m  can begin to process that command. The second meth od

of entering objects is to use the create command.

TYPE,

* c r e a t e  a p l ane  whose  name Is “F— Ill Tomcat ” ; .ccr
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The object—name is “p la ne ” . The attribute is “name ”.

The value is “F— ill Tomcat ” . A semi—colon C ;) terminates the

RITA comma nd. This form provides for improved readability

because the articles A , AN, and THE can be inserted anywhere

without affecti ng the RITA command “create ” . Le t ’s loo k at

the two objects that have been entered in the RITA system.

There are three methods for printin g objects.

TYPE ,

* displa y object ship; <cr>

WA IT FOR PRINTING AT THE TERMINAL TO STOP .

TYPE,

* disp lay object plane ; cr>

“D ispl ay ” is the RITA command to p rint information. The

word “object ” t e l l s  th~ RITA system that we want to look at

an object. “Ship ” is the object—name in the first RITA

command and “olane ” is the object—name in the second RITA

command. The semi—colo n U) terminates input of the RITA

command.

TYPE,

* displ ay object shio and dis pl ay object plane ; <cr>

Ri ta commands can be combined by an “and” . They may

extend for more than one line. The semi—colon U) lets the

RITA system know when it should perform the RITA commands.

TYPE,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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* display all objects ; <Cr>

“ A l l ”  is a word in the RITA system that is used to

indicate that the commanc applies to ever y object.
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XI. ENTE RING A RITA R U L E

M o t  RITA programs are comp rised of objects and rule—

Sets. A ru le set is a collection of IF—THEN statements

(rules ). Each rul e has a name , a set of premises , and a set

o f actions. The IF part of a rule consists of a set of

premis es. A l !  the p remises must be true for the rule to be

true. The THEN part of a ru le consists of a set o•f acti ons.

The ac ti ons are performec seauent ia ll y when the IF part is

true. The name of a rule can be an unquoted stri ng of

characters not starting with a di git and not containing

• blanks or any of the follow in g : (lO<>(}&?:,; ’” . The n ame

of a rule can also be a cuoted st ring of characters. There

are two methods for entering rules.

TYPE,

* rule carrier <Cr>

if the name of the ship is “Jo hn F. Kennedy ” <Cr>

then set the cap tai n of the ship to “A v i a t o r ” <Cr >

* rule f i ghter <Cr>

if the name of the plane is “F—ill Tomcat ” <C r>

then set the p i l o t  of the plan e to “Ace ” <C r>

and RETURN SUCCESS; cr>

The first RITA rul e has the name “carrier ” . “I f” 15 a

reserved word to indicate the beginning of the IF part of

the rule. A reserved word 1 a word used by the computer
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system that has a sp ecial meaning and must be used by the

user in the same contex t. “Name ” is the attribute of object

• “ship ” . The value of the attribute is “Jo hn F. Kennedy ” .

“Then ” is the reserved word to indicate the beginni ng of the

THEN Part of a rule. “Set ” is an action word that adds or

modifies information about objects. “Captain ” is an

attribute of object “sh ip ” . The value of the attribute is

“A viator ” . The semi—colon U) terminates the R ITA command.

Rule  “fighter ” is in the same format as rule “carrier ”. The

words “RETURN SUCCESS” in rule fig hter have special meaning

to the R ITA system. the reason for includin g them w i l l  be

explaine d late r in the tutorial. There is no restr i ction on

the number of pr emises or actions in a rule. Each rule

should be lengthy enough to perform a function. however ,

shorter rules are usuaNy less comoli cated and easier to

read. The second method of enterin g rules is to create an

immediate rule.

00 NOT TYPE,

* if there is a ship whose name is “Jo hn F. Kennedy ” <C r >

then set the captain of the ship to “Aviator ” ; <cr>

The immediate rule cannot be saved in an external f i l e

for a later RITA session. The immediate rule tests the

premises only once and executes the actions if all the

p r e m i s e s  are t r ue .  The immediate rule should be used when

t h e  user desires to test the rule only once and does not

-
• w i s h  t o  s a v e  the rule for later use. The first method of
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enterin g rules is preferr ed under most circumstances. Let ’s

pr int the rules in our program. (If the RITA system at any

• t ime stops p rintin g at the terminal and responds w i t h  the

word “oaus-i ng ”, oress the carria ge—return (Cr> key to cause

the pr inting to continue. The comma nd “pausing ” shou ld be

e x p e c t e d  o c c a s i o n a l l y . )

TYPE,

* disp lay a ll rules ; cr>

T’IPE,

* displ ay rule carrier and display rule fighter; <cr>

The dis p lay command is used to print rules just as it

was ug~ d to p rint objects. Let ’s p rint al l  the objects and

all the rules.

TYPE,

a displ ay al l objects and display all rules; <cr>

Objects shi p and olane and rules carrier and fighter

c o m p r i s e  our entire Program.
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XI !. DISPLAYIN G RITA OBJECTS AND PITA Pl)LES TO EXTERtJA L FILES

To save ou r program , we put it into an external f i l e .  A

f i l e  is a place to store a collection of information where

the order is maintai n ed. External is a term for something

o u t s i d e  the RITA system . The exter n al f i l e  is outside the

RITA system and is a f i l e  in the UNIX system. In the

examples that follow , replace the author ’s i n i t i a l s  “ tew ”

with your own.

T YPE,

* disp lay all objects to fi l e  navy—b lue .tew.~ <cr>

* dis p lay all rules to fi l e  nav y—b lue. tew <Cr>

The first Rita command puts all the objects into a fi l e

which has a filename ~ f “navy—b lue.tew ”. The second RITA

command nuts all the rul,s into the same f i l e  w hi ch has a

filename of “nav y—b lue.te w ”. The UNI X f i l e  “navy—blue.tew ”

contains object ship, object plane, rule carrier and rule

fi ghter. The informati on is in f i l e  “navy—b lue.tew ” in the

order that we entered the objects and entered the rules.

No tice that the filena m e “navy—b lue .tew ” contains no blank

spaces and is one continuous name. File “navy—b lue.tew ” is

a permanent record of our program . Leaving the RITA session

or breaki ng the teleph one Connection w i l l  not destroy our

• f i l e  “nav y— h lue.tew ”. Our program exists in the RITA system

as well. The disole y command just made a co~ v of the

ob jects and rules in the external fi l e  “navy—b lue .tew ” . No
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information was altered in our program in the RITA system.
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X III . CREAJING A UN IX SHELL PROG RAM

A “shell” is a UNIX program that reads and inter Prets

UNIX commands. The reason for creatin g a shell in UNIX is to

allow the use o f  f a c i l i t i e s  o u t s i d e  the RITA system. We can

create a shell , tem p o rarily leave the RITA system , perform

tasks in the UNIX system, then return to the RITA system.

TYPE ,

* shell <cr>

The RITA com mand “shell” causes a shell program in the

UNI X system to be created. We tem p orarily leave the RITA

system and can issue UNIX commands. The UNIX p rom pt—sign

• (~U indicates that we are in the UNIX system .
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X IV. V IEhING AN EXTERNAL FILE

Our external fi l e  “navy—b lue .tew ” is available in the

UNI X system . Occasionally, we desire to make changes to the

file or to prin t the information in the fi l e. The re ference

A Tutoria l Introduct ion to tJ~e UNIX Text F~iit or discusses in

l ength how to make changes to UNIX files. (Note: UNIX

Commands do not end with the semi—colon ( ; ) .  R I T A  commands

do end w i th the semi—co lon C;).)

TYPE,

Z is <cr>

The UNIX comma nd “Is ” is the command to li s t  the na~ es

• of all our files. The unix command “ls ” is use ful when we

have several files and can ’t remember the exact sp e ll in q of

the f i l e  we wish to review. Other UN IX commands are

discussed in the reference UNI X for Beginners.



-•

X V . EDITING A JtNIX FILE

Afte r typing the UNIX command “ l s ” , th e UNIX system

responds w i t h  the name of our onl y file, “navy—b lue.te w ”.

Let ’s m ake seve ral changes to our file. Repl ace the

i n i t i a l s  “ tew ” w i t h  your Own.

TYPE,

% ed navy blue.tew , < c r >

The UNIX command “cc ” makes the standard UNIX text

editor available to the user. An editor is a program that

can make additions , deletions , and changes to a UNIX fi l e

and p rint portions of that UNIX f i l e  at the terminal.

• A c tuall y, our UNIX f i l e  “navy—b lue.tew ” has been put into

the workin g space of the UNIX editor. The UNIX system

responds with the number of characters in our fi l e  (344).

Let ’s p rint all the lines in our file.

TYPE,

l ,$p (cr>

The “I” tells the editor to start at line one (1). the

“5” tell s  the editor to stoo at the last line in the file.

The comma (,) separates the first line from the last line.

The “o ” Is an editor command to p rint. The “I,Sp ” comma nd

causes the editor to pr int line - s one (I) through the end of

our file at the terminal .
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W A IT FOR PRINTING AT THE TERMIN A L TO STOP.

• 

- 
TYPE,

lIp (c r>

The edito r command “~ 4 p” c a u s e s  l i ne  four (-4 ) of our fil e

to be p rinted at the ter m inal.

T Y P E .

~s/sP’io/boat /o <Cr>

The editor command “s” causes the substitution for the

old characters “shi p ” by the new characters “boat ”. The

slant lines (/) ~re separators. The li
p ” is an editor

• command to pr in t the line at the terminal. The characte rs

“Sh i p ” have been changed to “boat ”.

TYPE,

<Cr>

The editor command “w ” stands for write  and is the

command to make the change p ermane ntly to our file. Until

the “w ” (write ) command is used, the changes are only

temporary and w i l l  be lost if the user leaves the editor.

TYPE,

<o r>

T Y P E ,

4 / b o a t / g h i p / p  <o r >

The editor command “ lIp ” p rints line four (4) of our
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I
f i le. The “s” (substitute) command causes the old

cha racters “boat ” to be replaced by the new characters

“Ship ”. The slant lin es (I) are separators. The “p ” is an

editor command to print the line at our terminal. Let ’s

mak e the change permanent to our fi le.

T YPE,

w <Cr>

Ou r f i le “navy blue.tew ” has been m o d i f i~’d by changing

the characters “ship ” in line four (4) to “b •• ~~~~~~. The fil e

has been returned to its original condition by changing the

cha racters “boat ” back to “sh ip ”. Leavin g the PITA System

by creating a UNIX shell program, then c a l l i n a  and using the

UNIX text editor consumes a great amount of time. Changes

that are not extensive can best be performed in the RIT A

system itself. A RITA command “delete ” w i l l  be introduced

that allows objects and rules to be eliminated. The

eliminated object or rule could then be typed into the RITA

System again with the changes.

TYPE,

g <Cr>

The editor command “a” is for quit. The “a” (quit)

command Causes the user to leave the UN IX editor and return

to  the UNIX shell proqram . Notice the UNIX p rompt—sign (U.
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XV I . RETURNING TO THE RITA SYSTEM

• (Remember the ctr l key is one key and not four separate

o n e s . )

TYPE,

~~ ct r l d

(Press the d key wh i l e  simultaneousl y holding down the

c trl key.) The UNIX command “ctrl—d” causes us to leave the

UNIX shell program and return to the RITA system . Not ice

the RITA pr ompt—sign (*)~
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XVI I . DELETING OBJECTS AND RULES IN THE RIT A SYSTEM

Until a RITA session is terminated, all the objects and

rules entered in the RITA system are s t i l l  present. R ITA

ob jects and RITA rules can be erased from our RITA proaram

by us ing the RITA comman d “delete ”.

TYPE,

* d ispl a y all objects and di spl a y all rules ; <Cr>

The RITA command “dis olay ” causes the objects and rules

in our R ITA program to be printed at the terminal.

T Y PE,

* delete object ship ; <or>

* delete rule carrier (Cr>

The RITA command “dele te ” erases the R ITA object or RIT A

rule sp ecified from our RITA program.

TYPE ,

* dis pl ay all objects and dis p la y all rules; <Cr>

Object “sh ip ” and rule “carrier ” are no l onger part of

our RITA program .

• T Y P E ,

* delete all objects and delete al~ rules ; <cr>

The RITA com mand “delete ” used with the word “a l l ”

permits us to erase all the objects and al l  the rules in our
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r
RITA orogram.

TYPE ,

* dis pl a y all objects ar’d dis pl a y all rules ; <cr >

There are no objects or rules that remain as a part of

our R ITA program. Using the “delete ” command is an

e ff ective way to e l i m i n a t e  incorrect or unwanted RITA

objects or RITA rules. However, the RITA command “delete ”

should be used caut iously.

IF YOU vUSH TO TERMINATE THE RITA SESSION AT THIS TIME TURN

TO THE SECTION OF THE TUTORIAL TITLED LEAVING A RITA

SESSION.
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X viii. LOAD ING AN EXTERNA L FILE

Al l  the objects and rules have been deleted from our

RIT A program. However, the objects and rules are in the

UNI X file “navy blue.tew ” and can be ~ut into the RI TA

system wi t hout our retyping them. Supply your i n i t i a l s

instead of the author ’s in i t i a l s ,  i.e.~ tew.

TYPE,

* load navy—h lue .tew <Cr>

The RITA Command “load” causes the infor mati on contained

in f i l e  “navy— b lue.tew ” to be p laced into the RIT A system.

The file is checked to ensure that the objects and rules are

correctl y writt en. The semi—colon U) terminates the RIT A

command. The RITA syStem responds that the objects and

rules were correct and have been added to the RITA system.

TYPE,

* dis pl ay all objects and dis pl ay al l  rules ; (Cr>

There is an alter nate method for loading an external

f ile. The “fload ” command can be used in exactl y the same

manner as the “loa d” command. The difference is that the

• f i l e  is not checked for correctness when the “fload ” command

is used. The safest command to use is the “ l oa d ” command.

DO NOT TYPE,

* fload navy—b lue.tew (Cr>
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The RIT A system responds to the “ fload ” comm and exactl y

as it responds to the “loa d” com mand. However , no

- information about the objects or rules is pr ovided.
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XIX. DEI~IJGGING INFORMAT ION

Debuggina is the process of finding and correctin g

errors in programs. Several ver y useful debugqing commands

are available in RITA to assist the user in finding and

correctin g program errors. The first debugging command we

w i l l  use is the “trace ” comman d.

TYPE ,

* trace all rules ; <Or>

The RITA Sys tem resoonds wit h  the RITA prompt—sign ( -* )

to let us know that our comm and has been understood.

Throughout the remainder of the tutorial the system response

to a RITA command w i l l  usual ly be the R ITA pr ompt—sign (* ) .

When the system response differs it w i l l  he so indicated.

We ’ve asKed the RITA system to trace all the objects and

rules in our orogram. Let ’s disp lay th em to refresh our

memory as to what they were.

T YPE,

* dis pl ay all rules ; <Cr>

An alternative method of traci ng the rules in our RITA

program follows:

TYPE,

* trace rule carrier ana trace rule fighter; <Cr>

The RITA command “trace ” ca n also be used to trace a
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single object, attribute or rule. Thus , the RITA command

“ trace ” is a command that allows the user to observe the

operation of h-i s R ITA orogram.

TY PE,

* set  t r a c e  ~1

* run;

More detail about the RIT A program is available by using

the “set trace ” comm a nd. The RITA command “Set trace ”

allows the user to obtain more debugging information if

desired. The levels of in format ion available range from a

low of zero (0) to a high of four (4). The normal mode is

level ze ro (0). The RITA command “ run ” ca uses the RITA

system to test each rule and to perform the actio n s for each

ru le  found to  be true.

TYPE,

* s e t  trace 0; <Cr>

* t r a c e  all rules ; (Cr>

WAIT FOR PRINTING AT THE TERMINAL TO STOP.

TYPE,

* run; (Cr>

The RITA comma nd “set trace 0” as ks the RIT A System to

provide the least debugging information available. The RITA

command “t race ” asks the RITA system to print in fo rrna ti on

about the rules when their actions are performed. the RITA
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command “ run ” is a comm and to start looking at the If part

of each rule and determine if the premises are true. The

“run ” command also causes the Then part of each rule w i t h  a

set of true oremises to be performed. The rules are

executed se quent i all y until a ll rules are determined to he

false or the RIT A action word “return ” is encountered as

part of the Then oart of a true rule. (Note: The RITA

system w i l l  continue to cy c le through the rules forever if

the action word “ return ” is not encountered in a true rule.

The word “RETUR N” was included in rule figh ter to prevent

the system from cy cli ng through the rules i ndefinitely. The

word “SUCCESS” was used to have something p rinted at the

terminal. If all  the rules are false on any one pass the

sys tem w i l l  also stop.)

• The debugging inf ormation available about our RITA

program is quite substantial. The RIT A command “se t trace Li”

is more useful than the RITA command “set trace 0” for the

user when he is tr ying to locate and correct orogram errors.

The RITA co mmand “set trace ” determines the level of :1

debugging information orovided by the RIT A system . The RIT A

command “t race ” is the command that causes the RITA system

to pr int the debugging inform ation. Both RIT A commands “set

t r a c e ” and “trace ” are used p rior to issuin g the RITA

command “run ”. The RIT A command “untraCe ” ca uses the RITA

system to pr ovide no announcement when the RITA rules are

performed. The RIT A command “unt race ” has the opp osite

funcion of the RITA command “ t race ”.

1 
______ 
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T Y PE,

* u n t r a c e  all rules ; <Cr>

WA IT FOR PRINTING AT THE TERMIN A L TO STOP.

TYPE,

* run <Cr>

The debugging fa c i l i t i e s  in the RIT A system allow the

uSer to observe the op eration of his RITA program by using

the RITA commands “ t race ” and “untrace ”. The debugging

facilities in the RITA system allow the user to also

intervene in the operation of his RITA program by Using the

• RITA Command s “stop ” and “unstop ”.

TYPE,

* set trace u; (or>

* trace all rules; <cr>

WA IT FOR PRINT ING AT THE TERM INAL TO STOP.

T YPE,

* s to p  at all rules ; <or>

WAIT FOR PRINTING AT THE TERMINAL TO STOP .

TYPE,

* run <Cr>

The RITA command “set trace 4” sets the level of

debugging information high . The RITA command “trace all

r u l e s ” causes  t he  RITA system to announce each rule that is
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found true when the actions are performed. The RITA command

“stop at all  rules ” Causes the RITA system to suspend

execution of the “ run ” command before the actions of each

t rue rule are p e r f o r m e d .  The RIT A command “ run ” ca uses each

rule to be tested and the actions of the rules found to be

true are performed.

T Y P E ,

* continue <C r>

* run <Cr>

The RITA Command “conti nue ” is used with the RITA

command “stop ” to Cause the RITA system to resume performing

the actions of the curre nt rule. In olace of issui ng the

“continue ” command the user could type any other RITA

command. The RITA Command “unstop ” reverses the process

that the RITA command “stop ” caused.

TYPE,

* unstop all rules ; (Cr>

* run (cr>

The RITA command “unstop ” causes the RITA system to

allow no intervention in the operation of the user ’s RIT A

program.

TY PE,

* set  t r a c e  0; <cr>

* un t race  all rules ; <Cr>
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The RITA system debugging commands have been reset to

t h eir normal modes. The followin g are examp les of other

uses of the debugging commands:

DO NOT TY PE,

* trace rule car rier; < Cr>

* trace object ship; (or>

* trace goal victory; (Cr>

* trace all rules ; <or>

* trace all objects ; (Cr>

* trace all goals ; <Cr>

* trace all rules that set name of ship; (Cr>

* trace al l rules that test name of plane ; <or>

* trace all goals that set name of ship; (or>

* trace all goals that test name of olane ; <Cr>

* trace name of plane; <Cr>

The RITA command “trace rule carrier ” is used when a

single rule w i th a sp ecific rule—nam e (i.e. carrier ) is to

be traced.

“Trace object ship ” is used to trace a single object

with a soecific object—name (i.e. ship).

“Trace goal victor y ” is used to trace a sin ale goal with

a sp eci fic goal—name (i.e. victor y). Goals w i l l  be

discussed later in the tutorial.

— “ T r a c e  a l l  rules ” is used to trace each rule in the RITA

program. “Trace all ob jects ” and “tr ace all goals ” are RITA
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commands used to trace each object and trace each goal

respectively.

“Trace all rules that set name of ship ” is used to trace

al l rules that cause the attribute (i.e. name) of the object

(i.e. ghio ) to be enterea or changed in our RIT A program.

“Trace a l l  rules that test name of p lane ” is used to trace

a l l  rules th at check the attribute (i.e. name ) of the object

(i.e. plane ) in our RIT A program .

“Trace all goals that set name of ship ” is used to trace

all qoals that cause the attribute (i.e. name) of the object

(i.e. shio ) to be entered or changed in our RITA program.

“Trace all goals that test name of plane ” is used to trace

all goals that check the attribute (i.e. name) of the object

(i.e. plane ) in our RITA orogram .

“T race name of plane ” is used to announce the sp ecified

object (i.e. plane ) when its attribute (i.e. name ) is

changed.

Al l  the debugging commands are used with the “ run ”

command. They pro vi -c e fa c i l i t i e s  for observ ing and

intervening in the operation of a RTT A program. Therefore,

the R ITA commands “trace, ” “untrace , ” “stoo at , ” “unstop ”

and “set trace ” are valuable tools for locati ng and

co rrectin g program errors.

TYPE.

* delete all objects ana delete all rules ; <or>



~—~r---.- ----- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

IF YOU WISH TO TERM INATE THE RITA SESSION AT THIS TIME TURN

TO TIlE SECTIO N OF THE TUTO R IAL TITLED LEAVING A R ITA

SESSION.

.
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XX . EXPLANATION OF th~E L ~~~~(LEFT HAND SIDE) MON1 JOR~

The RIT A system consists of a set of three programs.

One of the three programs is the monitor. A monit or is a

computer program that evaluates a set of rules by testing

the premises (If oart ) and performing the corresp onding

aCtions (Then Part ) for all rules that are true. There are

two left— h and—s ide moni tors, the ordered and the cy c lic, in

the RiT A system. ~‘dhen either the ordered or the cyclic

monitor is used, it w i l l  test rule p remises and perform the

actions of all true rules.

The cy c lic, or unordered, mon i tor begins testing rules

at the top of the ru le set list. When one rule is found to

be true , the actions of that rule are performed. The cy clic

monitor tests the next rule in the l ist. After checking the

last rule in the rule—set list, the cyclic monitor begins

again at the top of the rule—set. The orocess continues

un t i l  all rules are founo to be false in one pass or the

RITA word “return ” is encountered in the action part of a

true rule.

The ordered monitor behaves exactl y the same as the

cy clic monitor except the next rule tested after find - in - c a

true rule is the first one in the rule—set list. Ordered in

th i s sense means that when one rule is found to be true, the

monitor should start again at the be - c- inning of the rule—set.

Let ’s build two small programs to illustrate the

differences between the cyc l ic and ordered monitors. (If
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you type in a rule or object incorrectly and the system

responds “syntax error ”, type the semi— colo n U) and type a

carriage—return (or> . The RIT A Promp t—si gn N) should

appea r. Now tyoe in the RITA command correctl y .)

TYPE,

* object shio (o r>

name is “JFK” ; <o r>

* object pl ane <Cr>

name is “A—7 ” ; <Cr>

* object squadron cr>

name is “f ig hter ” ; <Cr>

* rule cy ol ict (cr>

I f the name of the sh ip is “JF K” <C r >

Then se t the name of the ship to “JF K ” ; <o r>

* rule cy clic2 <Cr>

If the name of the p lane is “F—1 4” <Cr>

Then RETURN SUCCESS; <Cr>

* rule c y c l i c 3 (or>

If the nam e of the sQuadron is “fighter ” <Cr>

Then set the name of the pl ane to “ F— 1 4” ; <or>

T Y P E ,

* disp lay all objects and display all rules; <or>

T Y P E ,

* disp lay all objects tc fi l e  cy olic.tew (Cr>

* displ ay all rules to file cyclic.tew ; <or>

77



~ - ~~~~~~~~~~~~~~~~~ ---~~~~ 

A l l  the objects and rules in our RITA program have been

put into an external UNIX f i l e  named “cy cl ic.tew ”. The

cy clic or unordered moni tor is ca lled by usin g the RITA

Commands “set unordered” and “ run ” .

T Y PE,

* set t race ~ <Cr >

* t r a c e  a l l  rules; <Cr>

WAIT FOR PRINTING AT THE TER M TNAL TO STOP.

TYPE,

* set unordered ; <cr>

* run <or>

The RITA command “set traCe 4” sees the level of

debugging information to be orovided to the user. “T race

a l l  ru les ” causes the RITA system to announce each rule as

it ’s tes ted. “Set unordered” causes the cy c l i c  monitor to

be used. “Run ” Ca uses the R ITA system to test RITA rules

and to execute the acti ons of the rules found to be true.

Let ’s follow the R I TA oroqram as the cyclic monitor

tests and executes RITA rules. The If oart of rule

“cycl i -ci” is true because when we created the object shio ,

the value of the attribute (i.e. name) was set to “JF K ”.

• R u le “cyc li c2 ” is false. The name of the olane is “A—7 ” ,

not “F—l U” . When we created the object pl ane , we made the

attribute name have a value “ A—7 ” . Rul e “cv o l ic3” is true

so the name of the plan e is changed to “ F l U” .
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The cyclic monitor starts aaain at the too of the rule—

set. Rule “c y c l i c i ”  is true. Ru le “cyc l ic2” is true

because rule “cy cl ic3 ” set the name of the plane to “F— 1-4 ”

p reviousl y . The cyc l i c  monitor Stops because it encounters

the RITA word “ return ” in a true rule “cy c l i c~~”.

TYPE,

* se t  t r a c e  0 <or>

* untra ce a l l  rules; <cr>

* delete al l  objects and delete al l  rules ; <or>

* dis pl a y al l  objects ari d d isp lay al l  rules ; <cr>

The second orogram w i l l  be used to show how the ordered

monitor works. Rememb er , the ordered monitor tests the

rule—set seque ntially from the too until the first true rule

is found. Its actions are performed and the ordered mo p it or

returns to the toO of the rule—set to continue testing. The

ordered mo nitor stoPs when the RITA word “ return ” is

encountered as an action in a true rule or when all the

rules are false on one pass.

TYPE,

* object ship <Cr>

name is “JF K ” <C r>

* ob j ec t p l ane < o r >

name is “A — i ” ;  <cr>

* object sauadron <Cr>

name is “fi gh ter ” <Cr>

* rule orderedi <or> 

~~~~~ —~~~~- -
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If the name of the ship is “JF K ” <o r>

Then set the name of the ship to “America ” ; <C r>

* rule ordered2 <Cr>

if the name of the ola ri e is “F 1L4 ” <o r>

Then set the name of the pl ane to “F— 14” ; <C r>

* rule ordered3 <cr>

If the name of the Squadron is “f ighter ” <c r>

T hen RETURN SUCCESS <Cr>

TYPE,

* d isplay all objects and dis pl a y all rules ; <or>

Notice that the program to demonst rate the c y c lic

monitor is different than the program above. Let ’s save our

program by putting it into an external UNIX f i l e  named

“ordered.tew ” .

T YPE,

* dis pl ay all objects to f i l e  ordered.tew <Cr >

* dis p lay al l  rules to fi l e  ordered .tew <or>

T YPE,

* set  t r a c e  4; (Or>

* trace all rules ; <or>

WAIT FOR PRINTING AT THE TERMINAL TO STOP.

TYPE,

* set  ordered ; <or>

* run . <C r>
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The ordered monitor is called by usin g the “ set ordered ”

and “run ” commands. The ordered mo nit or tests rule

“ordered !” . Th~ rule is true because the name of the shi p

is “JF K” . The action of rule “ordered !” is to set the name

of the shic to “America ”. The ordered m onitor has found a

tr u ,~ rule, performed its actions and returned to the top of

the rule—set. Rule “ordered !” is tested again. Th i s time

it is false because the name of the shio is now “America ” ,

riot “JF K” . Rule “orderea2” is tested and is found to he

false. The name of the p lane is “A—i ” , not “ F l U ”. Rule

“ordered3” is tested and since the name o f  the sauadron is

“fighter ” , the action of the rule “ordered3” is perform ed.

Because the RITA word “ return ” is part of the actions for

ru le “ordered3 ” . the ordered monitor stops.

The LHS (Left Hand Scan ) m onitors , c yc lic and ordered.

are useful for situations where the i n f o r m a t i o n  stored in

the objects can change. The LHS (Left Hand Side ) m onitors

are also referred to as p attern—matc hing or rule—directed

monitors. The behavior of the monitors depends on matching

a pattern (If part ) and p erforming actions based on whic h

rules are found to be true.

T YPE,

* se t  t r a c e  0; <Cr>

* unt race all rules ; <Cr>

* set unordered; <or>

* de lete all objects aria delete all rules ; <or>
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IF YOU WISH TO TERMINATE THE RITA SESSION AT THIS TIME TURN

10 THE SECTION OF THE TUTOR IA L TITLED LEAVING A R ITA

SESSION .
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X X I. RIThNING A RIT A PRQ~RA ~

Running, or executi ng, a program means the process of

carr ying ou~ the steos spe cified to produce th e required

results. We ’ve run several programs already in our

discussion of other R ITA commands. The RITA command “ run ”

has tw o forms.

TYPE ,

* load navy—b lue .tew <Cr>

WA IT FO R PRINTING AT THE TERMI NAL TO STOP.

TYPE,

* disp lay all objects and dis play all rules ; <cr>

We ’ve loaded our f i l e  “nav y—b lue.tew ” in order to have a

program to run.

T YPE,

* run rule carr ier; <Or>

The first form of the “ run ” Comm a nd is “ run rule rule—

name ” . The rule we wish to execute is rule “carrier ” . That

one rule has been Inter p reted and executed. No other rules

were affected by the “ run rule rule—name ” co mmand. The

Second form of the “ run ” command causes all rules in the

program to be inter p reted and executed. If the particular

LHS monitor is not indicated , the default monitor is the

C y c l i c ,  or unordered, monitor.
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T YPE,

* run. <Cr> —

A l l  rules fri our RITA program have been inter p reted and

execute d. Execution stops when all th e rules in the rule —se t

are found to be false on one PaSS or the RITA word “ return ”

is encountered in the actions of a true rule.

T YPE,

* delete al l  objects aria delete all rules ; <Cr>

IF YOU WIS H TO TERMINATE THE R ITA SESSION AT THIS TIME TURN

TO THE SECTION OF TH~ TUTORI AL TITLED LEAVING A RITA

SESSION.

I
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X X I I .  ENTERING AND D I S P LA Y I N G  A R I T A  GO~~

RITA programs can contain goals as well as objects and

rules. A R ITA goal is a RITA rule that is used with the RHS

(R ig ht— Hand—Side ) m onitor only. THe RHS (R ight—Hand—Side ),

or goal—directed . monitor differs from the LHS (Left—Hand—

Side ) m onitors in that the goal—directed monitor checks the

act ion oart (Then pa rt) of each RITA goal to determine the

goals w hiCh w i l l  be useful in determining the information

desired by the user . When the actions of a goal are

determined to be useful , the p remises (If part) of the goal

are tested to see if a l l  the pr emises are true. If so, the

actio ns of the true goal are executed. Perhaps an exam p le

w i l l  S h OW the nature of a RITA qoal.

TYPE,

* goal pe rformance <Cr>

If the Productivity of the ship is “excellent ” <C r >

Then set the performance of the ship to “outsta ndin g ” <cr>

* aoal cap ta in <or>

If the status of the ship is “underway ” <Cr >

Then set the capta in of the ~hjp to “happy ” ; <Cr>

* goal pr oductivit y <or>

I f  the m o r a l e  of the ship is “high” <cr >

Then set the oroductivity of the ship to <or>

“ e x c e l l e n t ” <o r’

* goal m o ra le  <Cr >
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If the cap tai n of the ship is “happy ” <C r>

Then set the morale of the ship to “hi gh”; <or>

RITA goals are en te red  i n to  t he RIT A system in the same

form as RITA rules. However, goals differ in that the RI4S

(Riqht— Hand—S ide ) m onitor tests RITA noals unt i l  it finds

the user—requested information, or unt i l  it determ ines that

the information reQuested is not cu rrently available. The

RITA system in the latter case prompt s the user to supp ly

pr eliminary infor mation needed for the qo a l— dir e~~ted m onitor

to continue its search for the requested information. The

goal—directed monitor is most useful in a static Situation ,

w he r e  the i n f o rm a t i o n  once de termined w i l l  keep t he same

-: v a l u e s .

T YPE,

* dis p lay all goals to f i l e  moni tor.tew <or>

* displ ay all goals; <Cr>

The “dis p lay al l  goals to fi l e  rn onit or. t ew ” command

makes a copy of the goals in our RITA program and puts it

into an external UNIX fi l e  named “m onitor.t ew ”. The command

“display all goals ” causes the RITA system to pr int the RITA

goa l s  at the  ter minal. The four aoals make up our entire

Rita program.

I

I 
_________ 
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X X III. DEDUCINfi A R T IA C.f lA~

The goal—oriented monitor is called by using the RITA

command “deduce ”. We must tell the RIT A system what we want

to he determi ned .

TYPE,

* create a ship whose Status is “underway ” <or>

* di sp lay object ship; <Cr>

WAIT FOR PRINTING AT THE TERMINAL TO STOP.

TYPE,

* deduce the oerforman~ e of the shio <cr>

WAIT FOR PRINTING AT THE TERMINAL TO STOP.

T YPE,

* dis pl ay object ship; <Cr>

The “create ” form of enterin g an object was used to

enter an object (i.e. shio ) w i t h  an attribute (i.e. status )

whose value is “underwa y ” . Goal “captain ” , when tested ,

w i l l  be true and the process of finding the performance of

the ship can begin.

The RITA com mand “cjecuce the performance of the ship ”

cau ses the R ITA system to start the goal—oriented monitor.

The Information requested is in the form attribute (i.e.

pe r fo rman ce )  of the object (i .e. ship) . The monito r w i l l

de te rm ine  the va lue  of the attr ibute (i.e. performance) of

A 7
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the object (i.e. ship ). Remember , the goa l—oriente a monitor

does not test the goals sequential ly . The action part (Then

par t) of each goal is Checked to see if it app lies. If so,

the p remises of the goal are tested. If the p remises are

all found to be true , then the actions of that goal are

performed.

In our program the goal—oriented monitor Checks the

ac tion parts of the goals unt i l  one app lies. Goal

“performance ” , i f  t rue , wou ld  o rov ide  the i n f o r m a t i o n

requested. (What is the value of the performance of the

ship ?) However , t he  coa l  “pe r f o rman ce ” is false. The value

of the “p roductivity of the ship ” is unknown. The g o a l —

oriented monitor then scans the actions parts of each goal

until it can find a value for the “o roduct i vity of the

sh ip ” . Goal “p roductivity ” , if true , would p rovide a v a l u e

for the “pr oductivit y of the ship ” . Goal “oroducti v ity ” is

false. The value of the “morale of the ship ” is unknown.

The mon i to r  scans the a c t i o n  pa r t s  un t i l  it f inds a va lue

for the “m ora le of the ship ”. Goal “morale ” , if true , would

provide a value for the “morale of the ship ” . Goal “m orale ”

is false. The value of the “caotain of the ship ” is

unknown. The m onitor checks until it finds a value for the

“c a p t a i n  of the shio ”. Goal “cap tain ” is tested and is

found t o be true. The s t a t u s  of the sh ip  is “underway ” .

Remember, we c r e a t e d  an object ( i .e .  sh ip )  with an a t t r i b u t e

(i .e. s t a t u s )  whOSC va lue  was “underway ” .

The goal—oriented monitor oerform s the actions of goal
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“captain ”. The capta in of the ship is set to happy. Goal

“mo rale ” is now true. The morale of the ship is set to

high. Goal “p roductivity ” is now true. The p roductivity of H

the ship is set  to  e x c e l l e n t .  Goal “perform ance ” is now

t rue .  The performan ce of the ship is set to outstandi ng.

Now, our ori ginal question can be answered. •~hat is the

perf ormance of the ship ? The value of the performance of

the ship is “outstanding ” .

It the value of the sp ecified attribute of a pa rticular

object is already known, the deduction terminates. If no

goals help in oerformin q the deduction, the monitor w i l l

prompt th~ user for the correct value. If the  v a l u e  is

known, the user can enter it. However , if the  user does not

know the v a l u e  req uested,  he can tyoe a question mark (2)

or a carriage return <Cr> . The value of the attribute w i l l

remain NOT KNOWN .

If the user wants to know why the RITA m onitor prompted

-him, he can use t he RITA command “why ” followed by the

s e m i— c o l o n  ( ; )  and a Carriage return <Cr> . When a deduction

has been completed and an at tribute of a p articular obje ct

has be en deduced or found to  he NOT KNOWN , any l a t e r

“deduce ” com mand for the same attribute of the same object

w i l l  fail to have any effect. The RI T A system w i l l  not

attem pt to perform the deduction. If you desire to deduce

the same attribute of the same object again , the value of

the at tribute must be set to NOT KNOWN by tne user.

TYPE,

_ _ _ _ _  _ _  ~~~~ - - - -
~~



* delete al l objects aria del ete al l goals; <Cr>

We no longer need the objects and goals in our RITA

program so we delete them.

IF YOU WISH TO TER M INATE THE R ITA SESSION AT THIS TIME TURN

TO THE SECTION OF THE TUTO R IAL TITLED LEA VING A RITA

SESSION .

90

-

~

—.- - —-———--— --— —~~~~---~ —~~-—-——---—- —---~.--- —-- - - — - -~~--— - - - - —- --
~~

— .



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
--

~~~~
- -  -

XXIV. R U IL T— IN FUNCT ION~

A number of b u i l t — i n  fun ctions are ava i l a b l e  in the RITA

sys tem . A function is a RITA Command w i t h a special

purpose. The purnoses are p erforming arith m etic and strin g

op erations on values. Ihe b u i l t — i n  functions oive the user

a s pe c i f i c  o ie ce of  i n fo r m a t i o n .  There  are c u r r e n t ly

seventeen b u i l t — I n  functions in the PITA System. Each

function w i l l  be discussed and an exam pl e of each function

w i l l  be shown.

T YPE,

* object miss i les <or>

quantity is 5; <or>

* di sp la y abs (quantity of missiles ); <Cr>

An object was enterec w i t h  an object—name of missiles.

The attribute was quantity. The value of the attribute was

5. The RITA functions “abs ” returns the absolute value of

the value (i.e. 5). The value must be a R ITA number. A

R I T A  number is a str ing consist m g  of one or more digits ,

op tionally includin g a decimal p oint , op tionall y preceded by

a olus or minus sign, and having optio nal leading and

trailin g blanks. Its magni tude must be less than 30 digits

lo no. The following are equivalent and proper PITA numbers:

S

+5
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5

+5,,,

5.0

+5.0

05

+05

05.

+05.

05.0

+05.0

If the value of the cuan t i t y of missiles had been —5.

the “abs ” function wou ld have returned a five (5). Remember

a RITA number is a st ring of digits (0 9). The string

“f ive ” is not equivalent to the string “S” . The str inq

“f ive ” is not a RITA number.

TYPE,

*~~~i~~p lay clo~ k() <Cr>

The RITA functio n “cloc k” returns the current date and time

as a string of characters. Notic e the parentheses in the

RITA function “cloc k” . They contain nothina and are typed

consecutively—left then right p arenthesis—without a space.

TYPE,

* object ship <Cr>

color is “grey ”. <or>

hue Is “battleship ” <C r>

9?
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* set shade of ship to concat (hue of ship, ”— ” , <C r>

colo r of ship); <cr>

* dis pl ay object ship; <Cr>

An object was entereo named “ ship ” . The attribute (i.e.

colo r) had a value of “grey ”. The attri b ute (i.e. hue) ba-i

a val ue of “battleshi p ”. The RIT A command “set ” gave the

object (i.e. ship) an attribute (i.e. shade). The value was

put together as a string by the RITA function “co ncat ” .

Concatenation is a process of p uttin g strings of

characters together in a p articula r order. The RITA

fun ct ion “concat ” took the value of the hue of the sh ip

(i .e. batt leshi p), Put a dash (—) besiae it and put the

value of the color of the shi o (i.e. grey) along side those

strings to form one str ina (i.e. bat tl eship— crey ) . The

value of the shade of the ship becomes “battle ship—g rey ”.

The RITA command “d is p lay ” demonstrates that the “concat ”

function was able to b u i l d  the string “b attles h ip —gre y ” and

the “set ” command out that value (i.e. batt l eship—grey ) into

the attribute (i.e. shade) of the object (i.e. ship).

DO NOT TYPE,

* displ ay eval (shade, ship); <Cr>

The RIT A function “eval” evaluates the attribute (i.e.

shade ) of the object (i.e. ship) and returns the value (i.e.

battleshi p— grey ) . The first Item must be an attribute (i.e.

shade) and the second item must be an object (i.e. ship) .

If the value had not been set . the “eva l” fun ction would
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have returned “NOT KNOWN” . (The b u i l t — i n  function “eva l ”

does not resoond as excected at the time of the w r i t i n g  of

t h is tutorial. )

T Y P E ,

* object sailor <Cr>

temp erature is “98.6” ; <C r>

* disp lay floor(tem neratur e of sailor) ; <Cr>

The object (i.e. sailor) was entered w i t h  an attribute

(i.e. temp erature) wi th a value (i.e. 98.6). The “floor ”

fun ction determines the value of the temp erature cf the

sailor to see if the strin g is a RITA numb er. The “floor ”

function then returns the largest integer less than or equal

to the R ITA number. The value was “98.6” . The value is a

RITA number. The largest integer less than or eoual to the

RITA number (i.e. 98.6) is “98” . The val ue “98” is returned

by the “floor ” function. If the value is riot a RITA number ,

an error message is returned.

TYPE,

* disp lay object ship; <Cr>

WA IT FQR PRINTING AT THE TERM iNA L TO STOP.

TYPE,

* disp lay index (” g rey ” ,”bat tle sh lp— grey ”); <o r>

The function “index ” takes the two values and checks to

see that the y are strings of charcters. Then the “ index ” 



furict i-o n returns the number of the p osition of the start of

the fi r st strin g (i.e. grey) in the second string (i.e.

battleshi p—gre y) . The first string “grey ” is found in the

second string “battleship—grey ”. The p osition in the second

string (i.e. b a tt l eshi p—a re y) where the first character

(i .e. q)  of the firs t str i na (i.e. grey) appears i~ p osition

12. Po sitio ns in a string of characters hea~ n w it h

character position 1.

T YPE,

* dis play index(c ol or of shio,shad e of ship); ‘cr>

The value of the color of ship is “grey ”. The value of

the shade of the ship is “battleshi p—gre y ”. The “index ”

function finds the first string (i.e. grey) in position 12

of the second strin g (i.e. battleshi p— grey ) as before.

T YPE,

* d isplay i s list ((”A — 7 ” ,”F—~4” ,”F —1 L V’)); <Cr>

The fun ction “ i s l i s t ” evaluates the items

(i .e .(”A— 7” ,”F— 11 ” ,” F—1 L~”)) to deter m ine if t h e  ite m s are a

lis t .  A li s t  is a left p arenthesis, a number of values

(strings or lis ts ) separated by comm as , and a rig ht

par enthesis. In the examp le , the first left p arenthesis and

th e last right p arenthesis enc 1 ose the items. The second

left p arenthesis and the next to the la st r i g h t p arenthesis

are par t of the list. The items “4—7” , “F— ’4” , and “F—14”

ar e values. The commas separate the va lues in the list.
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The “isl i s t ” funct ion returns “TRUE” if the items are a list

and “ FALSE ” otherwise.

TYPE,

* displ ay i s l i s t (”A — 7” ,”F— U” ,”F—I L I” ); (Cr>

The item s are riot a list because a set of parentheses is

mi ssing. The one set of parentheses encloses the items

belonging to the “i sl ist ” function. The function “ i s l i s t ”

pr operly returns the error.

TYPE,

* displ ay object missiles ; (Cr)

WA IT FOR PRINTING AT THE TERMINAL TO STOP.

TYPE,

* di sp lay isnum (quantity of missiles ); <cr>

The function “isnum ” determines i f the value (i.e. 5) of

the attribute (i.e. quantity ) of the object (i.e. missiles)

Is a RITA number. The function “iSnum ” returns the word

“TRUE” if the value is a RITA number , otherwise , it returns

“FALSE” .

TYPE,

* ob ject plane (Cr)

speed Is “ SU PERSONIC ” ;

* di sp lay lc (speed of p la ne); (Cr>

Pie entered an object (i.e. Diane ) with an attribute
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(i.e. speed) w i th a value (i.e. SIJPERSONIC) . The function

“lc ” stands for lower case. It evaluates the va lue and

determines whether it is a strin g of chara cters or not. If

the value is a strin g of characters, each cap ital letter in

the string is returned as a small letter .

TYPE,

* di spla y lenqth (speed of plane ); (Cr>

The function “leng th” evaluates the value (i.e.

SUPERSONIC ). If it is a string , the “length” functIon

returns the number of characters in the strin g (i.e. 10).

TYPE,

* dis pl a y l~~ndex (”F_ 14”,(”A ~~7” ,”F_14 ” ,”F~~iq”)); cr>

The function “lindex ” takes the first str ing (i.e.

“F—a” ) and locates the posit ion of that st ring of characters

~~ the second item wh i ch must he a li st. The function

“li nde x ” finds that the fi rst string of characters (i.e.

“F— L I”) is the second member of the list. “A— 7” is the first

member, “F— L I ” is the second member , and “F 1LI” is the third

me mber of the list. If the f i rst strin rl of ch~~ra~~te rs does

not occur as a member of the list, the function “l ind ex ”

returns “FALSE” . If the first strin g of characters does

appear as a member of the list, the function “l index ”

returns its position in the list.

TYPE,

* disp lay max (guant ity of m i s siles , (Cr>

I 
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temperature of sailor ); (cr>

The “max ” , m aximum , function determines if the values of

all the item s are RITA numbers. If each value (i.e. 5,

98.6) is a RITA number, the “m ax ” functi on returns the

larges t RITA ,
~umbe r (i.e. 98.6).

T YPE,

* displ ay m in (qu anti t y of missiles , (Cr>

temperature of sail or ); <Cr>

The “m m ” , minim um, function determines if all the

val ues of the item s are RITA numbers. If each value (i.e.

5, 98.6) is a RITA number, the “m m ”  function returns the

smallest RITA number (i.e. 5).

TYPE,

* disp lay mod (10,3) <cr>

The “mod” functio n evaluates value one (i.e. 10) and

value two (i.e. 3) to determine that both are RI TA numbers.

Value one (i.e. 10) Is divided by value two (i.e. 3). The

remainder (i.e. 1). is returned by the “mod” function.

TYPE,

* displ ay object mis si les and disp lay ob~ ec t shio (Cr>

• PiA IT FOR PRINTING AT THE TERMINAL TO STOP.

TYPE,

* displa y nsubstr (12, LI, “battleship—grey ”); cr>



The “risubs tr ” function finds a strin g of characte rs in a

target string. The fir st item (i.e. 12) should evaluate to

a p os itive integer — whole number larger than zero. The

second item (i.e. LI) should evaluate to a r~~~r~— n e a at i ve

integer — whole number larger than or eoual to ze ro (0).

The third item (i.e. battleshi p— gr ey ) is the target string.

The positive integer (i.e. 12) gives the starting position

of the stri ng of chara cters to be located in the target

string. The non—ne gative number (i.e. L4) gives the length

of the string of characters desired. Position 12 in the

target string is the Char acter “g”. The four (LI) characters

requested are “q r e y”. They are p ositions 12, 13, ILI , 15

in the target string (i.e. batt leshi o— qre v ) . If the

startin g p osition requested exceeds the length of the target

string , the “nsubstr ” funct ion returns the empty string

C””) .

TYPE,

* disp la y susedO; <Cr)

The “suseci ” function returns the amount of memory used

so far. Memory Is any device into which a unit of

information can be copiec, retained , and retrieved at a

la ter time. The units of memor y are words. A word is a set

of characters which occupies one storage locatio n . The word

on the PDP I% at Rand Corpor”tion is two characters l ong.

The “sused” function returns the amount ~ f mem ory ( i n  K

wor ds) used so far. K Is a term for 1024.
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TYPE ,

* disp lay object ship; (cr’

WATT FOR PRINTING AT THE TERMINAL TO STOP.

TYPE,

* displa y uc (shade of ship ); (Cr>

The “uc ” function evaluates the item (i.e. shade of

ship ) to see i f the value (i.e. battleshi p— grey) is a str in q

of characters. The “uc ” , uPper case, funct ion returns a

cap ital lette r for each small lette r in the string .
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XXV . AR IT HMETIC OPERATO RS

A RITA ari t hme tic ooerator is a basic action to be

performed on two R I TA numbers. The four arithmetic

oPerators in the RITA s?stem are + — * I, which represent

addition, subtraction , m u l t i p l i c a t i o n ,  and di vision.

M u l t i p l i c a t i o n  and divi sion take precedence over add i tion

and subtractio n , as in normal mathematic a l usaae. To

override this precedence, the user may group terms w i th

angle brackets ((>) .  An arithmetic operator must be

preceded and followed by a blank soace.

TYPE,

* disp lay 3 + 2 ; ci’>

The “displa y ” comman d p rints the informatio n at the

terminal. The arithmetic operator (i.e. +) adds value one

(i.e. 3) and value two (i.e. 2). Remember both valu es must

be RITA numbers.

TYPE,

* display object missil es ; <cr>

WAIT FOR PRINTING AT THE TERMINA L TO STOP.

1YPE,

* disp ley quantit y of m issiles — 2; <C r >

The arit hmetic operator subtraction ( )  determines ~f

the value (i.e. 5) of the quan tit y of missiles arid the 2



are RIT A numbers. Since both (i.e. 5, 2) are RITA numbers,

the subtraction is performed and the RITA number (i.e. 3) is

returned .

TYPE,

* set the quantit y of m issiles to (Cr>

quantity of missiles * 2; (cr>

* di splay quantity of missiles; <Cr>

The “set ” command changes the value (i.e. 5) of the

quan tity of missiles to the value of the quantity of

missiles m u l t i p l i e d  by 2. Notice the value of the quantit y

of mis s iles has been changed to 10. The arithmetic operator

mul t i p l i c a t i o n  (*) took the first value (i.e. 5) and

mul ti p lied it by the second value (i.e. 2).

• r~~ ,

* d ispl ay quantit y of m i ssiles / (LI — 2>; (Cr>

The pair of angle bra ckets (<>) causes the arithmetic

expression (i.e. £4 — 2) to be evaluated first. The

arithmetic operator division (I) determines the value of the

quantity of the missil es to be 10 and divides it be the

value of 2 (i.e. ~1 — 2). The RITA number 5 is returned.
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XXVI . MATCH ING A PATTERN TN A STRIIIG OF CHARACTERS

The RITA system has the ca p ability to compare strings of

characters to dete rmine if one of the strings of characters

is identical or cor,taineo in another string of characters.

For example, the feature is essential for determi ning if the

Current value of a spe ci fied attribu te w i l l  make the premise

o f  a rule true. The string of characters checked by the

monitor must be exactl y t he same as the string of characters

that comorise the sp ec i fied value.

Often we w i Sh to have our RITA Program check for strings

of characters. However, all of the characters are not

always known . The RITA system has a feature whereby the

user can give It a cattern soecificatio n . A oattern

specif ication is a precise arrangement of characters. The

RITA System can then, without knowing the exact string of

characters , locate an arrangement of characters — a pattern.

A pattern sp eci fication may be used in the premise (If part)

of a rule or goal. The RITA words “conta ins ” or “does not

contain ” must also be part of the pattern sp ecification.

TYPE,

* delete object olane; (Cr>

* delete object missiles ; cr>

* delete object sailor; <Cr>

* disp lay object shio (Cr)

• WAIT FOR PRINTING AT THE TERMINA L TO STOP.
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T YPE,

* rule oattern (Cr>

If the shade of the sh ip contains (Cr>

(anything followed by “arey ”~ <c r)

Then set the service of the shiø to “Navy ” (Cr>

and RETURN SUCCESS; <Cr)

The pattern sp ecifiec is “anything ” , whi ch means exactl y

that. The pattern to be searched can begin w i th any

character or characte rs. The RITA words “ followed by ”

indicates that there is at least one more pattern to be

matched. The word “grey ” enclosed by quotation marks is an

exact string of characters to be matched (i.e. grey). The

curl y braces enclose the p attern sp ecification. Ihe word

“conta ins ” tel l s  the RITA system that the orem ise should be

true if the following oattern is matched. The words “does

riot contain ” would have been used if the desire was to have

the premise be true for cases other than when the pattern

was matched.

TYPE,

* run rule pattern ; <cr)

WAIT FOR PRINTING AT THE TERMINAL 10 STOP.

T YPE,

* di splay object ship; (Cr>

The rule “Pattern ” was executed. The value of the shade

of the shiP was found to be “battles h ip— g rey ”. The premise



(If Part) of the rule was true. The pattern anything

followed by “grey ” was m atched. The action of the rule was

pe rformed (i.e. the value of the service of the ship was set

to “Navy ”.)

TYPE,

* object le tte r (cr>

zip code is 93940; (Cr)

* rule mail (Cr>

If the zip—code of the letter <Cr>

contains (“93940”) (cr)

Then set the destination of the letter to (Cr>

“M ontere y ” (C r>

and RETURN SUCCESS; (cr>

The pattern sp ecification in the example above reguired

the value (i.e. 93940) of the zio—code of the le tter to be

mat ched exactly.

T Y P E ,

* rule route—mail (Cr>

If the zip—co de of the letter (Cr>

contains 4 “93” followed by some (cr>

in “56789” followed by end~ <cr

Then set the destination of the letter to “Cal” (C r>

and RETURN SUCCESS; (Cr)

The pattern sp ecification was the two numer ic characters

“93” foll owed by any numeric characters in the range S
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through 9. Then the next pattern could be any strin g of

characters. The rule would check to see i f the first two

chai cters were “93” . Then it w ould require at least the

next character to be a number between S and 9. The n the

rule would match any characters after it found the last

successive character in the range S through 9. The word

“end” w i l l  cause the last characters to be m atched. So, the

following zip— codes wou lo be matched

93500

93940

93678

The foll owin g zip—codes would not be matched:

93499

93078

93356

The pattern sp ecification in a rule or goal may be very

general or quite sp ecific. The imp ortant idea in usin g a

pattern specification is the fact that p atterns can be

• matched by knuwing only their characteris tics. The exac t

string of characters may not be known. The other ways of

buildin g pattern sp ecifications are numerous and w i l l  not be

• discussed in the tutorial.

TYPE,

* dele te all objects ; ( e m>

* delete all rules ; <cr

lOb
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* de iet e all goals; (cr)

The objects , rules, and goals in our RITA orogram are no

longer needed so we ’ve deleted them.

IF YOU WISH TO TER M INATE THE RITA SESSION AT THIS TWE TURN

TO T HE SECTION OF THE TUTORIAL TITLED LEAVING A RITA

SESSION.
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XXV II . ACCESS ING ORJFCTS

Information about the user ’s RITA program is kept in the

RITA objects. The object—name, attributes, and their values

are also kept with the objects. The inf o rmation about the

objects must be entered, changed, or removed occasionall y to

keep the information current arid correct. The re are several

RITA commands to uodate object information.

T YPE,

* create a ship whose number is 66; <Cr)

* disp lay object ship; (cr>

The “Crea te ” command enters an object (i.e. ship). The

ob ject has an attr ibu te (i.e. number). The att ribute has a

value (i.e. 66).

TYPE ,

* set the number of the shi p to 67; cr>

* disolay object ship; <cr>

The “set ” command allows the user to change the value

(i.e. 66) of the number ~ f the ship to 67.

TYPE ,

* put “Am erica ” into name of ship as first member; (Cr>

* di sp lay object shiø (Cr>

The “out ” command sets the value of the attribute (i.e.

name) of the object (i.e. ship) to “A meric a ”. The attribute
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of the object must be a list. The attribu te of the object

mus t be a number of values. The phrase “first member ” tells

the RITA system where the value (i.e. America) belongs in

the list.

T Y PE,

* put “Ca rrier ” into name of ship as last m ember (Cr>

* dis pl a y object ship; (Cr>

The “out ” Command took the value (i.e. Carrier) and

placed it as the last member in the list. Object ship has

an attribute (i.e. name ) which is a list. The li s t  has two

members. Member one is value “Am erica ” and member two is

v a lue  “Carrier ”.

• TYPE,

* remove first member from name of ship; (cr>

* display object ship; <Cr>

The “ remove ” command takes the value (i.e. America) of

the first member of the list and deletes it from the list.

The list (I.e. name of ship) has only one member (i.e.

Ca rrier ).

TYPE,

* remove last member from name of ship; (Cr>

* displ ay object ship; <Cr)

The “remove ” comm and takes the last member (i.e.

Carrier ) and deletes it as a member of the lis t (i.e. name
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of ship) . Other forms of the “ remove ” comma nd follow:

DO NOT TYPE,

* remove “America ” from name of ship; (Cr>

* remove member “Amer ica ” from name of ship; (Cr>

* remove every “Carrier ” from name of ship; (Cr>

* remove first “America ” from name of shio ; (cr>

TYPE,

* delete all objects anc delete al l rules; (Cr>

IF YOU WISH TO TERM INATE T HE RITA SESSION AT THIS TIME TURN

TO T HE SECTION OF THE TUTOR IA L TITLED LEAV ING A R ITA

SESSION.

TYPE,

* load monitor.tew (C r>

W A IT FOR PRINTING AT THE TERMINA L TO STOP.

T YPE,

* display all objects and dis p lay all goals; (Cr>

The next Command to be discussed is the “deduce ” command

with a special ootion . We ’ve loade d our external UNIX f i l e

“mon tor.tew ”.

TYPE,

* crea te a ship whose status is “underway ”; (Cr >

* display object ship; cr>

W A I T FOR PRINTING AT THE TER MINA L TO STOP.
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TYPE,

* deduce the performance of the shio Iq uiet l y i (Cr>

* dis pl a y object shio ; cr>

The “Create ” command enters a value (i.e. underwa y) in

the status of the Ship . The “de duce ” comma nd c a l l s  the

goal—directed monitor. The optional word “qu i et ly ” enclose d

In braces ((I) causes the RITA system to orovide no

information w h i l e  p erfor m ing the deduction.

TYPE,

* delete all objects; cr>

* delete all rules; (Cr>

* delete al l  goals ; (Cr>

IF YOU WISH TO TERM iNATE THE RITA SESSION AT THIS TIME TURN

TO THE SECTION OF THE TUTORIA L TITLED LEA VING A RITA

SESSION.
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X X V III . EXT ERNA ~~.pNI X PORtS

One of the objectives of the RITA system is to p rovide a

faci l i t y  for communicating from one computer to another.

The RITA system provides for this ca p abi lity by opening

ports to the UN TX system . A port is a communicat ion path.

The port is given a name. Then informatio n in our RITA

program can be sent to and received from external computer

system s by referri nq to the port by name. The RITA commands

“send” arid “ r ece i ve ” let the RITA system know that the

information w i l l  be transferred via the sp ecified port . The

follow ing examp le w i l l  show how a user can communicate

i nf ormation between two computer systems.

TYPE,

* ob ject local—system (cr>

status is “rea dy ”; <cr>

* ob ject exter nal—system; (cr>

* rule Communicate (cr>

If t he status of the local—system is “ ready ” (C r>

The n send “telne t i sia ” to oortl (Cr >

& receive next (anything followed <Cr>

by “E XEC ” followed by (Cr >

anything ) from oortl as the (Cr>

response of external—system (cr>

& disp lay object external—s y stem ; (Cr>
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* ru le termi n ate <Cr>

If the resoonse of the external—s y stem is (cr>

known <cr>

Then send concat (“logout ” ,”1~m ”) to oortl <Cr>

& RETU RN SUCCESS; (cr>

* run (cr>

An object (i.e. local—system ) was entered. Object

“local—sys tem ” was given an attribute (i.e. status). The

attribute “status ” was given a value (i.e. ready). A second

object (i.e. external—s ystem) was entered. Object

“ex ternal—system ” was given an attribute (i.e. response).

The attribute “response ” was given a value (i.e. EXEC).

Ru le “Communicate ” was entered. The If part of rule

“communicate ” checked to see if the value of the attribute

(i.e. status ) of the object (i.e. local—s ystem ) was “ ready ” .

In this case rule “communicate ” was true. The actions of

t he rule were then performed.

The first action was the Command “send” . The RITA

command “send” causes the in forma tion following the comm and

(i.e. te lnet isia ) to be placed into a Communication Port

(i.e. port 1). A port is a path whereby communication can

take olace with an external computer. The information sent

was “telnet is i a ”. That command was interpreted by a UNIX

sh ell program. It caused a connection to be opened to the

host comp uter whose name was “ i si a ”.

Ag ain , the “send” comm and causes in forma tio n in the RITA
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sys tem to he trans ferred to the UNIX system. The place

where the informati on is out is a oort - a Communicatio n

path . We named the port “porti ” . The symbol “&“  mea ns the

same as the word “and” . The next action taken was “ rece i ve ”

a oattern. The RITA command “ rece i ve ” allows the user to

transf er information from the UNIX system port. The pattern

sp ecified was an ything followed by “EXEC” foll o wed by

anything. A strin g of charactrs that contained the four

Characters E X E C and any others would be matched. “Po rt 1”

is the name of the UNIX port where the informatio n from the

external computer w i l l  be put. The command “as t he response

of external—s ystem ” tel l s  the RIT A system to take the

pattern that is received from “i si a ” via port i and set the

value of the attribute (i.e. response) of the object (i.e.

external—s ystem) to that string of characters.

Not ice the value of the response of the external—s y stem

originall y contained onl y four characters. Now after the

“di sp lay object external —s ystem ” Com mand the va lue of the

response of the external—sy stem conta ins numerous

cha racters, not just four. Rule “terminate ” c h ec ks t o see

that the value of the resoonse of the exter n al—s y stem is

kri owf l .  That ’s an indication that we were able to

comm unicate with another Computer. If the value of the

response of the external—system had not been known, we would

have known that our attempt at Communication with the

computer at “ is le ” had been fruitless , The Then part of rule

“terminate ” sends the Characters “lo gout ” and the conversion
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symbols for the carria ge r’eturn (cr> to oort l to be sent to

“is i a ” . The characters “loqo ut ” reoresent the command to

termi nate the Connection to the comouter at “isia ”. Not ice

the “RETURN SUCCESS” to make sure our program stopped.

T YPE,

* delete all rules; <Cr>

* delete a ll objects; <Cr>

1 15
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XX IX. LEAV ING A R ITA SESS1O~

There are three ways to leave the RITA system under

normal co nditions. Io save ou r RITA program prior to

exitin g , do the following:

TYPE,

* dis p la y al l  objects to f i l e  we ll—done.te w (Cr>

* display all rules to f i l e  w e ll—do n e ,tew ; (Cr>

* disp lay all goals to f i l e  well—done.tew (Cr>

* exit ; <cr>

The “display ” comman os put all the objects , rules and

goals in an external f i l e  “we ll—d one.tew ”. The RITA command

“exit ” causes the user to leave the RITA system aria to enter

the UNIX operating system . (The end—of—file terminator,

c t rl—d, performs the same function as the RITA command

“exit ”.) The RITA system responds by Printing the word

“exiting ” then a UNIX orom ot— sign CX). If we did not want

to save our RIT A orogram, the RITA command “exit ” would have

been used. However, the RITA command “dis p lay ” would riot

have been used.

DO NOT TYPE,

* exit icr)

The third way of leavin o a RITA session, under normal

conditions, concerns Itself with saving two files that the

RITA syste m keeps. The R ITA system keeps a “ufe.output ”

• ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~:~



file arid a “rita. hiS tory ” file. The “ufe.outpu t ” fi l e

contains a record of all the output that has been generated

by the RITA session. The “ rita. h istory ” f i l e  contains a

record of all  the major events that took place during a RITA

session. Examples of the major events kept in the

“ ri ta.h ist ory ” f ile follow:

(1) Objects and rules loaded.

(2) Each time a rule or goal fires.

To save the “ufe.output ” and “rita .h istor y ” files after

a RIT A sess ion, the R i TA command “exit save ” would have been

used.

DO NOT TYPE,

* exit save (Cr>

The “ufe .output ” f il e  generated by the RITA system is

useful I f the user wants to che’ k for error messages or

would like to recall information about the output of RITA.

The “rit a. hi stor y ” f i l e  generated by the RIT A system is

useful if the user desires to know about the seauence of

maj or events in his RITA program.

Sections XXX and XXX I p ertain to the UNIX operating

sys tem at The Rand Corporation. Use the appropriate

procedures to log off the host computer that you are using .

— 
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XXX. LOGOUT PR1JCEDURE~

Aft er leaving the RITA system , we should log out of the UNIX

op erating system . There are several UNIX files that we have

created w h i l e  following this tutorial. If you have riot

comp leted all the sections of the tutorial, skip to the

command “Z logout ” . If you have compl eted al l  the sections

of the tutorial do the following:

T YPE,

Z re navy blue.tew <cr>

X rm cyc lic .t ew (Cr>

rm ordered.tew <cr

rm monitor.tew (cr>

rm well-done.tew <cr>

The “rm ” command removes the sp eci fied f i l e  from our

user space. Remember the names of your files end with your

initials .

TYPE ,

t logout <Cr>

The UNIX commend “logout ” lets the UNIX operating system

knOw that we are termi na t in q our use of the UNIX f a c i l i t i e s .

(Do not be concerned that the UNIX system asks for the user

• name agaIn.)
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XXX I . DI SCONNECTING THE TIP (TERMINAL INTERFACE MESSAGE PP~~C E S S O R ~

Af ter l ogging out of the UNIX oPerating system on the

PO P—il at Rand Corp oration, our connection should be closed

pri or to hang ing uo the telephone.

TYPE,

<Cr>

The “
~~~

“ symbol tel l s  the ARPANET that we w i sh to type a

command. The “c ” is the command to close the connection

from our terminal to the Computer system . The lIP (Terminal

• Interface Message Processor) is s t i l l  connected. If we

desired to open a Connection to a computer on the ARPANET,

we could do so. However , to disconnect the TIP do the

fol lowing:

HANG UP THE TELEPHONE.

The tutoria l has attempted to make a RITA newcomer as

fa m i l i a r  wi t h  the RITA system as oossible in a brief time.

With the informatio n that you have gained during the past

f~ w hours, you are ready to use the RIT A Reference Manual.

The following may he useful in locating the references

referred to in this tutorial.

The RITA Ref.r~ nce Manual is available from The Rand

Corporation , Santa Monica , C alifornia , 90(406. The

references UNIX m r  Ben4nn~~rs and A Tut o rial Intr oduetinn to

the UNIX Text Editor should be available at the location of

119 

• • -~~~~~~~ ••~~~~~~~~~~ ~~~~~~~~~~ •~~~~~~~~~~
-•

~~~~~~~~
- - •

~~~~~



I

the host computer you are accessing to use the R ITA system.
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APPENDIX B - SAMPLE PITA PROGRAMS

The major strengths of the RITA system have been the

English—like command language, intelligent behavior , and the

f a c i l i t i e s  for communicatin g w i t h  external computer systems.

• Three sample programs have been written to demonstrate the

usefulness of RITA programs acting semi~~utonomou sly to

communicate with other comp uter systems on the A R PANET.

These programs depend on each Compu ter system being

operational and capable of communicating wi t h  other computer

systems when the RITA programs are executed. The samp le

programs do not ind uce features for handlin g the cases

w here the external computer systems are unable to respond.

For programs that are critical the user should include rules

in his prorams that handle the cases where the external

computer systems are unable to respond.

The f irst RITA program opens a Connection from a POP—Il

computer at The Rand Corp oration to a Computer at the

University of Southern California. The R ITA program logs

the user into the computer at USC and logs him out. The

connection to the Computer at USC is closed and the user is

• re turned to the RITA system at The Rand Corporation. Once

the program is started by the user, ‘the RIT A system hándle s

a ll the communication protocols and reQuires no human

int erve ntion.

The second RITA program opens a connection from a PO P— il

computer at The Rand Corporation to a di fferent computer at
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USC. The user starts the RITA orogram runnin g and the RITA

system handles all the details of opening a connection to

the computer at USC, l ogqing in, l i s t i n g  the files in a

directory, renaming a o articul a r file , l ogging out , closin g

the connection to the computer at USC, and returning to the

computer at The Rand Corporation.

The th ird RITA program combines orogram s one and two and

performs the same functions as programs one and two did

individually. However, program three communicates wi t h  the

two computm s at USC simultaneously.

• The fact that a computer at The Rand Corporation and two

computers at the Universit y of Southern California are used

is not significant. RIT A programs could be written to

perf om the same functions wi t h  other computers on the

ARP ANET.

To run the samp le RITA programs, type them into the RITA

sys tem. Type the RITA commands “set trace L4; ” and “run; ” to

start the programs runnino. The trace command provid es the

maximum information to the user during R ITA program

execution.

The sample RITA programs and their exp lanations follow:

EX AMPLE I

(OBJECTS: )

OBJECT remote—system:

login— prompt is “EXEC” ,

prompt is “JOB” ;

123



OBJECT demo:

s t a t e is “start ”

OBJECT po rt2:

(RULES:)

RULE hos t—C :

IF: the state of the demo is “check—telnet ”

& the response pf the port2 is known

THEN: receive next 4 the login—prom p t of the remote—

system ) for

60 seconds from port2 as the response of the oort2

& set the state of the demo to “check remote—host ”

& display object oort2

& d ispl ay object demo;

RULE Comma nd-c:

IF: the state of the demo is “c heck rem ote—host ”

& the response of the oort2 is known

THEN: send concat( “log exp erimental” , “ t i” , “ cx ” , “t (” ,

“tI” , “tm ” )

to port2

& receive next 4 anythin g followed by “JOB”

follo wed by

anything ) for 15 seconds from port2 as the

response of the

port 2

& disp lay object port2

12(4



• & delay 3 secorics

& set the state of the demo to “logged in ”

8. dis pl ay object demo;

• - 
RULE telnet—c:

IF: the state of the demo is “start ”

THEN: send “te lnet is i c ” to oort2

& receive next 4 “Connections establ ished. ”

fol lowed by

anything ) for 15 seconds from port2 as the

response of the

oort2

& display object port2

& set the state of the demo to “check—telnet ”

& display object demo;

RULE lo qout—c :

IF: the state of the demo is “logged in ”

THEN: send concat (“looout ” , “tm ”) to port2

~ set the state of the demo to “logged out ”

& dis pl ay object demo

8. re t urn s uc c e s s ;

In the examp le program above, rule “telnet—c ” opens a

connection from the RITA system at The Rand Corporation to a

computer at USC wit h an ARPANET address of “isi c ”. Rule

“host’c ” allo ws the R ITA system at The Rand Corporation to

insure that a connection has been made to the proper

compu ter. Identify in g information from the Computer at USC
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is received requestin o that the user login. Rule “command—

c ” sends the login inf ormation to the computer at u SC and

receives inf ormation to confirm a successful login. Rule

“ loao ut c ” logs the user out of the computer at USC, closes

the connection to the USC compute r on the ARPANE T, and

returns the user to the RITA system at The Rand Corporation.

EXAMPLE 2

(OBJECTS: I

OBJECT remo te—system—a:

login— p rompt is “E XEC” ,

promo t is “JOB” ;

OBJECT demo—a:

state is “start ”

OBJECT oor tl :

(RULES: )

RULE host:

IF: the state of the demo—a is “check telnet ”

& the response of the portl is known

THEN: receive next 4 anything followed by “SYSTEM—A”

follo wed by

anything ) for 15 seconds from port i as the

• response of the

oor t l

& set the s t a t e  of the demo a to “che6k remote—

126 
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I
host ”

& dis p lay object portl

& displa y object demo—a;

RULE command:

IF: the state of the demo—a is “check rem ote—host ”

8. the response of the p orti is known

THEN: send concat ( “log nos—accat ”, “ti ” , “c77” , “t i” ,

“ IC” , “Im ” )

to port I

& receive next 4 anythin g followed by “JOB”

follo wed by

anythin g ) for 15 seconds from port l as the

resoonse of the

po rt 1

& display object port I

& delay 3 seconds

8. set the state of the demo—a to “log qed in ”

& d i sp lay  o bj e c t  de mo—a;

RULE tel net

IF: the state of the demo—a is “start ”

THEN: send “telnet I sia ” to p ort i

& rece ive nex t  4 “Connec t ions  e s t a b l i s h e d . ”

follo wed by

anything ) for 15 seConds from p ort i as the

response of t he

p orti 

127

4
--  —



___________________________________________________________________________________________ —_ - - ~~

& dis pl a y object porti

& set the state of the demo—a to “check— telnet ”

& d isp lay object demo—a ;

RULE l oqout:

IF: the state of the demo—a is “finished ”

THEN: send concat (“logout ”, “tm ”) to p orti

& set the state of the demo—a to “logged out ”

8. displ ay object demo—a

& return sucess

RULE directory:

IF: the state of the demo—a is “logged in ”

THEN: send concat (“dir ”, “Ii” , “Im ” )  to p ort i

8. receive next I anything followed by

“queryIII .demo 3”

followed by anything ) for 60 seconds from port às

the

resoonse of corti

& dis pl a y object oortl

& set the state of the demo—a to “lis t i n g ”

& display ob ject demo—a ;

RULE rename:

IF: the state of the demo—a is “ l i s t i n g ”

8. the response of the p orti is known

THEN: send Concat (“ ren ”, “Ii” , “querylll .demo;3” , “It” ,

“guerylll .qary 3” . “It” , “tm ”) to porti

& receive next 4 anything follow ed by “ 3 ”  followed

12~ 
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anything ) for 60 seconds from oort l as the

response of

port I

8. send concat (“dir ” , “ ti” , “Im ”) to oortl

& receive next I anything followed by “ 3 ”  followed

by

anything ) for 60 seconds from p orti as the

resoonse o f

port I

8. disp lay object porti

& send concat (“ren ” , “Ii” , “ouerylll .qary;3” ,

“aueryIII .demo 3” , “Ii” , “tm ”) to p ort l

& set the state of the demo—a to “ finished”

& displ ay object demo—a ;

In the examole program above, the rule “telnet ” opens a

connection from the RITA system at The Rand Corporation to a

compu ter at USC with an ARPANET address of “isia ”. Rul e

“host ” allows the R ITA system at The Rand Corp oration to

insure that a connection has been made to the proper

computer. Identif yin g information from the computer at USC

is received reQuestin g that the user login. Rule “Command”

sends the proper login comm ands and receives inf ormation

from the computer at USC that the login was successfu l .

Rule “direct ory ” causes the names of the user ’s files at USC

to he listed. Rule “rename ” chooses a p articular file at

12Q
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USC and changes its name. The names of the user ’s files are

listed again to show that one of the names of the user ’s

files has been changed. Rule “ rename ” also changes the name

of the file back to its ori ginal name for convenience. Rule

“logou t ” lo gs the user out of the computer at USC, closes

the connection on the ARPANET, and returns the user to the

RITA sys tem at The Rand Corporation.

EXAMPLE 3

(OBJECTS: I

OBJECT remote—system:

login— prompt is “E XEC” ,

Prompt ~5 “JOB” ;

OBJECT demo:

st at e is “start”;

OBJECT por t2:

OBJECT remote—system—a:

lo gin—p rompt Is “E X EC” ,

prompt is “JOB”;

OBJECT demo-a:

state is “start ”

OBJECT por tl:

• (RULES:)
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r

RULE host—c :

IF: the state of the demo is “check—telnet ”

8. the response of the Port2 is known

THEN: receive next I the login—pr ompt pf the remote

sys tem) for

60 seconds from port2 as the resoonse of the oort2

8. set the state of the demo to “check remote—host ”

& displ ay object port2

8. dis olay object demo;

RULE com mand—c :

IF: the state of the demo is “check remote—host ”

8. the response of the port2 is known

THEN: send concat( “log experimental” , “Ii” , “cx ”, “II” ,

~~~~~ “ tm ” ) 
-

to oor t2

8. receive next ( anything followed by “JOB”

follo wed by

anythi ng ) for 15 seconds from oort2 as the

response of the

po rt 2
\

8. disp lay object port2

8. delay 3 seconds

8. set the state of the demo to “logged in ”

8. disp lay object demo;

RULE telne t c :

IF: the state of the demo is “start ”
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I
THEN : send “te lnet isic ” t o oo rt2

• & receive next I “Connections established. ”

follo wed by

anythin g ) for 1 seconds from oort2 as the

response of the

port 2

& display object port?

& set the state of the demo to “check—telnet ”

8. display object demo

RULE host :

IF: the state of the demo—a is “check—telnet ”

• & the response of the p ortl is known

THEN: receive next I anythin g followed by “SYST€h ’—A ”

followe d by

anything ) for 15 seconds from p orti as the

respo nse of the

oortl

& set the state of the demo—a to “check remote

host ”

8. dis p lay object p ort l

& displ ay objec t demo—a

RULE com mand:

IF: the state of the demo—a Is “check remote—host ”

• & the response of the oortl is known

THEN: send concat ( “log nps—accat ”, “It” , “c77” , “I t” ,

“I t” , “tm ” )
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to p ort i

& receive next I anythin g followed by “JOB ”

follo wed by

anything ) for 15 seconds from port 1 as the

response of the

& dis p la y object p orti

8. delay 3 seconds

& set the state of the demo—a to “log ged I’”

& displ ay object demo—a ;

RULE telnet:

IF: the state of the demo—a is “start ”

THEN: send “te lnet is i a ” to port I

& reCeive next I “Connectior~ established. ”

follo wed by

anything ) for 15 seconds from porti as the

response of the

oor t 1

P. display object oortl

& set the state of the demo—a to “chec k—t elnet ”

& dis p lay object demo—a;

RULE directory:

IF: the state of the demo—a is “logged in ”

THEN: send concat (“dir ” , “Ii” , “ t m ”) to port I

8. receIve next I anything followed by

“query III .demo 3”
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followed by anything ) for 60 seconds from p or t i as

the

response of port I

& dis p lay object porti

& set the state of the demo—a to “ l i s t i n g ”

& display object demo-a;

RULE rename:

IF: the state of the demo—a is “ l i s t i n g ”

& the response of the oort l is known

THEN: send concat (“ ren ” , “I C” , “que rylll .demo,’3” , “I L” ,

“que rylll .qary ;3” , “ ti” , “ t m ”) to p o rt l

& rece ive next I anything followed by “ ;3” follo wed

by

anything } for 60 seconds from port i as the

response of

oor t 1

& send concat (“dir ” , “Ii” , “In ”) to oortl

& receive next I anything followed by “ ;3” follo w e d

b~

anythin g ) for 60 seconds from porti as the resonse

of

Por t 1

8. disp lay object port I

~ send concat (“rem ”, “II” , “aue rylll.gary;3” ,

• “Ii” ,

“auerylll .clemo ;3” , “It” , “tm ”) to p ort i

& se t the state of the demo—a to “fin i shed”
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& dis pl a y object demo—a ;

RULE logou t:

IF: the state of the demo—a is “finished”

& the State of the demo is “logged in ”

THEN: send concat (“Jo ~ out ” , “ t m ”)  to  p or tl

& send concat (“loqout ” , “t m ”) to oort2

& set the state of the demo—a to “Jog ged out ”

& set the state of the demo to “lo gged Out ”

& dis pl ay object dem o—a

& dis olay object demo

& return success

The exam p le program above communicates with two

Computers simulta neously. Th e rule “lo gout ” was modified to

insure that the RITA pr ogram terminated onl y after the user

was ready to l ogout of both external compu ter systems.

The method by which the RITA programs communicate w i t h

other computer systems depends on the user knowin g the

expected responses from the external Comp uter systems and

matching some of the characters in each response. The RITA

system uses the “send” and “ rece i ve ” commands to transfe r

informat ion in and out of the RITA system.

The user should be fa m i l i a r  enough w i t h  the RITA system ,

after workin g through Ap pendix A , to understand most of the

sp ecif ics contained in the sample RITA programs. However ,

several items were not discussed in A ppen dix A. The “In ”

represents the carriage— return and the “It” represents the

1 35
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c trl—esc. Telnet is an ARPAN ET communication command to

ooen a Connection to another computer.

3 After runnin g the sa’rple programs and observing their

- output, the user should be able to understand how the RITA

• system comm unicat es with other computer systems. The

objects are pr inted at the terminal or crt freouent ly to

reinforce the idea that the R ITA system is making

in telligent decisions about what should be done next based

upon the contents of its dynamic database.
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