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ADSTRACT 

This pap(·r desc ribes curre nt wo rk at th e University o f 

Pr· nn sy lv:-t ni a centered a round prov iding ! ntcll i g~ nt hr lp :1:1d advire to 

users of iHt.e r :.c ti ve task oriented ;ystem s. This wor< foc uses on tt rce 

ge ner a! themes: (I) He lp syste ms s hould be ac tiv e r:<thd t!1an 

passiv e; (2) he lp systems s hou ld conta in exp licit mod c!s of t:1e use r , 

the to ' k a nd the system util ity being U'Cd :md (3) the he lp system 

s ho ul d engage in an interactiv e di a log ue with the user in o rd e r to 

identi fy th e info rma tion he r:·:-t lly needs . An expr rim f' n ta l hclJ• 

sysLem , W!Z.-\RD, has bee n implemented fo r the VA.:Y..jVMS 
opr ra lin g sy s t em to exp lo re so me of t hese issues. 

1. Introduction 
The s tate o f t.he a rt in "hel p • sys tems h:-ts no t c ha nged mu ch in the 

h st dcc· :-tde (•H two! ). Cu rrent hdp systems typic:dly bll into o ne o f 

three gene ra l c:t t c·gories: key wo rd systems , hiera re hic:-t l key wo rd 

sys tems a nd network systems. (dcs!'ribcd mo r~ fully in !F'inin 8:2J) . 
Prese nt approachs to prov idi ng help to inexpe rienced o r infrequent 

use rs bils fo r t wo impo r t:l nt reasons. First , c urr~ nt iwlp syst<· ms 

have no rea l unders tanding of who they are tryi ng to help (e.g. what 

a particular user docs a nd d oes not kno w, what goa ls users in gene ral 

arc li ke ly to have), the topic they are providing info rm ::ttion :tbout, o r 

the information th ey can provide. Second , cu rre nt help systems a re 

not inLc rac ti vc. The process o f suc-: c·ssfully requestin g a nd getting 

the inform al io n the user needs is o ne in which both th e system and 

the UH :r 'hould be :11't.iv c agents. At a ny po int. th e party sho uld be 
able to tak e the in itiative. 

:\s a n example o f a kind o f he lp that cu rre nt tec hn o logy ca n no t 

prov id e, co us ider the pro hkrn of th e use r who doesn't know he n ~cds 
J,e lp . It is quite comm o n fo r a complex system such as a t ext edito r 

o r o pera tin g sys t.e m to be d esig ned so that a new use r can learn a few 

b:1sic comm a nd s which are s uffic ient to accom plis h mos t t a&ks. 

Add itional commands whic h g reat ly ext e nd the conven ie nce a nd 

p ractica l powe r o f the syslem :>re provided for the use r to • g row 

into • . It is commo n, how ever , fo r so m e use rs to become trapped by 

th e s im ple comple te se t o f basic commands a nd never progress to 
learning the full power o f th e system. 

A hum a n adv isor , w a tching s uc h a use r , might no tice that he is no t 

making full use o f t he system a nd v o luntee r advice abou t us in g m o re 

adv a nced com m a nd s. For examp le, if you see a n inexperienced use r 

iss uing th e fo llowing commands to your op~ r ating system : 

DELETE PARSE.PAS. l 

DE LETE P ARSE. P AS .2 

DELE TE PARSE.PAS.3 

a nd leav ing th e fil e PARSE.PAS.4, you might o ffe r t he follow ing 
adv ice: 

It looks like you're trying to delet e all of the old 
vers ions of the file PARSE.PAS. You can do this 
directly with the PURGE command. For example, you 
could have said: 

PURGE PARSE.PAS 

and it would have had the same eff ect. 

An a ll r> t he ' ~ ,·arn pl <· o f l hP , ho rtcommings o f c:u rre1it '.Ystcm:< i:< 

that so m <'<ill<. I:.:lj . kn ow l:e needs he lp but not know bow tO :lS ~ ro r 

it. C'o 11 ,- iJo•r che pli g hL o f a new user o n a UN IX syst~rn (eire:. l (J73 ). 

lie 's c reated his rirs t fi le and wo uld like to hav e it pri n !Pd o n his 

tc· rm in:d . lbving h:td so me exper ience wi!h othn o peraLin g systc::1s , 

lw m a ke' sonH· rc :>son a hle gu e<o~s :1t the co m ma nd name: print, 
type, list , display , and show. No ne o f these work so he decides t o 

use tlw Un ix help system to find nnl what the :tpprup ri :tte <'Oilllna::d 

name is. ,\ g:~i n , he t.ries some familia r (a nd so nw unfamiliar) n :un cs: 

help, info , ?, show, teach , le arn , describ2 , c.pro:>cs, what , 
please , etc. lie will hav e to ex periment ior a long t im e befo re he 

discove rs th e co rrccl. w :1y lo ge t . in form ation o n th e comm a nd to 

priut a fil e o n th e t e rmin a l: 1nan cat . 

2. A Knowledge Based Approach to Help 
Systems 

The uiLiin a te s uccess o f a n inte lli gent he lp system w ill d epe nd on 

th e d epth o f its unders tanding o f t he tas k d omain , th e :Jy st<·m it 

prov ides informatio n a bo ut, :; nd th e user 's kn o wl ed ge o f t.he sys tem . 

So m e ea rli er work has hee n d o ne on re present iH g tas k do m a ins 

(!C:cnes<·rdh 78J. [13:111 80J), re presenting implimc ntat io n ([ fl r arhrn:t n 

78j. [Shr :>gN 8 1 [) and o n rep rese nting a use r 's m odel o f a fo r m:> ! 

system ([D urton 78j. [Golds t<·in 791) . We a rc :.tten:pting to combine 

t hese three so urces o f kn owledge into a s in g le, unified knowledge 

base. W e have e hose n to usc th e knowl<?d ge rep resentatio n bngu:>gc 

I<L- 0:--.IE [nrachman 19i8a, 1078 bJ as an imple m e ntatio n too l in 

illvcst igatin g in te lligent help sy s te ms . 

We view the process o f th e use r askin g fo r help an d rece iv in g t he 

information he needs as a complex. inte rac tiv e p rocess. Both the 

help system a nd t he use r m·cd to play a n act iv e ro le. Eac h rnu s t. I)(' 

able lo t :tkP t.he initiative a nd do some action toward ac hie vin g the 

ult.im a t e goal - th e usN's rece iving th e info rm ation he needs . In 
particular , we see this process as h:.ving at leas t six id e nt ifictb le tii.CJ", 

g ive n in the fo llowing li s t . For eac h o f t he steps we indicate so me or 
t he s Lratcgics that can be used by the user :md the system to s ati s fy 

it. 

I. Doe• the user need help? Bot h th e use r and the 

sys te m mus t kn o w that the use r needs help . The use r c an 

discover t.his o n his o wn and communicate it to the 

sys t e m by "pressin g t he he lp butto n• . The system might 

discover it by obse rvin g that th e user is encoun te rin g 

un expected e rro rs, by no ting the use r us in g a 'catalogued 

bug • , o r by no tin g a n un expec ted inact ivity by the user. 

:2. What information does the user need? Both th e 

system a nd th e use r need to establis h an initial 

d esc riptio n o f the info rmation that is needed . The use r 

co uld t.ry t.o est:-tblis h this by ex plo ring th e info rm at ion 

that is available o n th e sy s t em in a top-down m a nner by 

asking fo r ve ry gene r a l help a nd then re fin ing t he 

ques t io n . The system co uld use its m od el o f t he user a nd 

of the c urre nt context he is in to m a ke a n ed ucat ed guess 

as to wh at he is m ost like ly to need to kn ow. A nothe r 

st r ategy that the sys tem co uld use is to provide the user 

with a menu, o r a system of m e nus which e num e rate all 



th <· r<·l ev an t top ics. 

3. H'hat infor·mation ~an t.'te system provide? The 
uS<· r :llld the system n•·ed t rCh a ve ,;om ~ morkl dcscribi :1g 

th e infu r m:~ tio n t ha t th e he lp sys tem ca B d c· livN. T he 
user cou ld d i,covrr this himself if th e he lp sy ~ t <· m 

pr ~>v ided a "meta-hdp' facili ty tho t coul d pru ·• irk 
info r111 a ti o H o n t he he lp sys tem itself. The sys tem cou ld 
t ry to info rm t.h c usr• r abo ut th e range of inform ati on !t 
cou !J provide by prese nting summaries ,, f th r av ailable 
he-l p o r by r nun. e rat in g o nly wh :1 t it est im a t es to be th e 
rc lcv:10t t o pics. 

I. Which offering• m.atch the nee ::Ia? O nce we have a 
ric,rription of t.b c info rmation the use r nerds a nd 
d<'oniptio ns u f th e info rm :1t io n that th e sys tem can 
provi rl<-, we nerd to irl enl ify th r bc3 t m atc hes. In ge nera l 
t here will not br a orll'- lo-onr n.:>tch. Th r user can usc his 
own fac iliti es to co rn parr· th e desc riptions o r the syd<' m 
eu uld IJ> C so me so rt o f desc riptio n-matching process to 

, ug!;<'' t m a tches. 

5. How does one ask for a particular piec e• of 
information? O nce the use r has dec ided wh a t 

info rm :l tiun he needs a nd which o f th r offered 
informa l io n m a t cho'S h is need , he has to kn ow how to 
spr·r ify tli :lt t o the· help sys t r< n . A wide ran ge o f m ock s 
::trr possi ble which a llo w the u ~c r t o desc ribe th e 
in fo rm at io n he wo nt" to pic n:>m es, key wo rd s. key wo rd s 
with qualif ir· rs, s imple na tural lan guage-lik e phr:>scs a nd 

unrest ri c ted natur a l la ng uage . T he sy s tem , o n t he other 
hanri . co uld t:. ke the in iti at ive at this s tep by prese nt ing a 
me nu o f likely cho ices o r by se lec tin g the rn ost likely 
candid a te :wd 1- imply presenti n!', it to th e user . 

U. Does the user understand the help? O nce the use r 
rPceivcs tlw inform :~ tio n he has to und e rs t an d it. It 
shc>tlid be t he sys tems goal to tailor , when poss ible, th e 
info rm :1tion it. prese nts the user to tha t user 's level o f 
cx p<' r tise :>nd previo us rx pc ricnrr. The sys tem sho uld IH' 
:1rt ively t ry ing t o ve rify th:1t the use r h :~s co rrec tly 
u ud N stood th e inform at io n he was g iven . The use r sho uld 
he :~hie to as k fo r cbrifica tion o r examples . Thr sys tem 
m ig ht be prepared to offe r backg round inform :~t io n (e.g. 
defini t io ns o f t erms ) and altern a tive presentat io n of t he 
sam (' inform :l tion. 

3. WIZARD 
WI X. \ /? /) is a n ex Jw rim cntal l! e lp sys tem whose d om :~ i n is a ~ ubsc t 

o f t h<' VAX/ VMS opera tin g sys tem ([Shrage r 1031j, jShrager and 
F inin , J VS~j f. It attem pts to p ro vide inr xpe rien<·ed o r infrequ ent 

" " '" with " Cf.•rt a in kin d o f advice to help them learn to usc th e 
ope rati ng syste m cffi c ie l!tly. 

In dcH· Iop ing ll'f l,, \1?0 we a t.tempted to foc us o n t he p rob lem of 
rcco~n i z in g when t he use r required help a nd volun teerin g advice. 
Ou r a pproac h is t o recogni zes correct yet ineffic ient comma nd 

"'CJUcnces a nd he lp the bel> inner become mo re pro fic ien t by in d icat ing 
huw t hese tas ks rn a.v be do ne mo re effic iently. 

T here are seve ra l dimens ions to inefficiency in operating syst~ rn 

in l<' rac tions: o perati ng sys tem s provide m any features (such as wilrl 
car<b in fil e na mes, lis ts o f verb t a rgets, e tc ) which are meant to 
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minim ize the use r 's work (e.g. , typ in ~ ) . Conside r: 

$!'!t iNT PfWG RESS. MEI\1 
$!'!11NT l\1EETI NG. MEM 
<· t. c .. 

r :1 t.h<·r t h :IB : 

3 

$!'fli NT *.l\ lEl\1 

U n ano th er dim ension . we measu re in effi ciency in te rms o f system 
r<·so urccs. The syste m typ ica lly p rov ides spc<' ia l fa nctions wh ich 
Jw rfu rm o pNat.io ns mu ch more sp:.rin gly th a n mo re gene ral means 
wou ld per mit . Con t ras t: 

with : 

$COPY NOTES * OLD NOTES * 
$DELETE NOT r-;s ** 

$11ENAME NOTES. * OLD NUTES.* 

1\'JZAUD recogniz es such "less dfic ient' sequ ences a nd co ns tru cts 
he lp :11 cssag••s t h:~ t p ruvid ~ e ithe r im med i:tte ad vice o r a poi~tcr to a 
manu a l or online HELP cnt.ry . In t he following exa m ple, WIZ:I!lD's 
advice is shown inden t("(!: 

$C:O P Y T EST l . T EST:2. 
$DELETE T EST!..* 

I f you arc trying to change t he name of the 
f ile TJ;;!:>TI. t o TI\ST I.!. you cou ld h ave d011c 
t his m ore directly with the R IINAAfE' 
cmntnnnd. e.g. 

$fi£NAME' TJ;;STI. TEST 2. 

1~ypf f!EIJ' HE'NAME for m ore informat ion 
011 the J?ENA 1\1E command. 

In ou r c urr~ n t IVIZAUD implcm ent a t.ion we a ttc·rn pt to p rov ide a 
no n- inte rruptiv e inte rface thro ugh t he usc of mul t iple wind ows. 
IV!7A UIJ '~ comm en ts a re presented in a spec ia l pop·· U[J advice 
window whi ch t.h e use r is fr e<' to change the s ize o f. elim inate or 

simply ignore. 

Th e difficulty of WfZAI?D's task is, of eo 1m:e, to rccop,ai 'c wh r a 
Sf, tr. <' sequen ce o f comm:tnd s co nst it ut es a plan th a t a pe rson is us ing 
to ar hi evc a go:1 !. We h:tvt· a pproac hed tltis p ro blem by co ns truc ting 
a c:> t. : do~ o f "lnd plans ' which novice uc-c rs o ft en use to ac hieve 
w mnw n goa ls. T he p rob l<· m thus red uces to rn a tch.ing comm and 
SNJ•t cnr: <·s to d•·sc riptin ns of gene ric plans fr o m the c at :~ log u e. In I his 
a ppJ; ,,a ti on , th e m atc hin g process is co mplicated by the followin g 

t~sues: 

o Non-contiguity - T he ind ivid ual comm ands whi ch 

make up a sequ ence mig ht be spread out ove r a session . 
Each of the intervening comm a nds m ay or may not a ffec t 
tlw goa l which the ove ra ll sequ ence is mea nt to ac hi eve. 

• Non-lineari t y - A s in g le event m ay play a part in 
seve ra l pbns. 

• Ambiguity- The m :~pp i ngs from sequences of events to 
plans a nd from pla ns to goals are both many to ma ny. A 
g iv en sequence may ins t:>nti a te se v e r:~! pla ns a nd a 
ce rta in plan can be ins t an t iated wit.h a nu mber o f 
sequ ences. Similarly , a pi:ln might be used t o satisfy 
sev er:~! goals and a pa rticula r goal can be realized by 
seve ra l phns. 

• Eztenaional Knowledge- In general we may need to 
have de t a il ed kn owled ge of the use r 's environment s ince a 
giv en sequ ence m ay have s ide effects o r use informa tion 
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not directly expressed in the sy nt~x of t he commands. In 
o:d(·r to recogn ize which uf ,·,eve r :~ l poss ible go:lls is being 
:~tte mpt:·d one may. for example, h:we to ex pand 
"wildca rd" pattNned fil rn:.mb and select n:t mes from the 
current directory which :~rc refer red to by the command 
at hand. 

The goa l recognition process is driv en by an expectat ion-hosed 
parser [r:irsbcr k and Sc hank[ which uses a knowledge base 
represent ed in a network i>ased representation language based on Kl~ 
ONE. This kn owledge base rep resen ts many of the concepts for 
objects and processes which underly the task domain , generic and 
spec ific commands that t he sys tem provides, an d the actual history 
of tlw int eract ion between the user a nd the task system. Thus , the 
model of the l:tsk a nd of the system have been me rged by having a 
single taxo nomy which contains both generic t ask concepts (e.g. 
commands which create files), generic system comm :~nds (.e.g. COPY ) 
and individu:tl instantiations of comm ands issued by :<particular user 
(e.g. th<· COPY command that use r TIM issued a t 3:02pm on 1\.hy 
:kd) . T he only information that WIZARD keeps about an individua l 
usrr is which comm:~nds he h:ls been observed using and which piec~s 
of :~dvice he has a lready been giH n. 

When the user issues a operati n sys tem command , individ ual 
concept s rep resenting the comm:1nd are added to the knowledge base. 
If this event matches the initial event in a sequ ence of a plan , a 
demo n is created to monitor the knowledge base for the instantiation 
of a co ncept matching the next event in t he plan's sequence. If a 
concept matc hing that event is subsequently inst antiated , then t he 
next event in the sequence is monitored for . When all of the events in 
the sequence have occured , the plan is chec ked to ensure that it 
s:~tis fics a ny loc:tl a nd globa l constraints placed on it (e.g. what kind 
of intervening events, if any, can occ ur) . 

If all o f the constuints are sa tisfied , t hen WIZARD takes the goal 

assoc iated with that. plan as the use rs go:~ll WIZARD's advice is 
generated from the advice template assoc ia ted with with the pbn . 
The advice template may conta in references to individual objects 
(e .g. file names used :IS command a rguments) in the even ts matching 
the plan sequence. Before offering t he advice , WIZARD checks to see 
if this use r has a lready been shown it. 

4. Conclusions 
The W'J ZARD Help system has add ressed on ly the problem of 

recognizing ccr t:~in s itu :~t. ions in which the use r may need help or 
adv ice. Ou r cur rent work is direc ted toward developing bette r 
apprn:~c h cs to modeling t.he individual user (i.e. his interests, level of 
expe rtise, e tc. ), the generic user (i .e. his a prio ri goals, his pla nning 
stategics, e tc) and toward making the interact ion between the user 
:tnd help system more of a dialog. 

In particular , we have been working on recogni zi ng and responding 
to a use r's misunderstandings [Sc huste r 83[, using a model of the use r 
as a has is for customizing the help offered [Schuster 83) and various 
spread ing activation techniques for identifying relevant help 
informat ion from a se t of weighted key words [Howe 83[. 

1T he current implementation does not handle multip le go als associated with a 
ftiVPO nJ~.n. 
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