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1 LearningTheBasics

1 Learning The Basics

How long did it take you to learn each of the basic capabilities (ftp, gopher, archie, etc.)? For
my first experiencewith eachtype of software,it took me aboutfive minutesto learnthe conceptandtwenty
minutesto learnthe basiccapabilitiesand featuresfor that particularinterface. When approachinghe same
softwareutility on anotheroperatingsystemor ervironment,l alreadyknew its major function(s)andfocused
on comparingthe way to accomplishthosefunctionswithin a differentinterface.For example,oneof the basic
capabilitiesof ftp softwareis ‘getting’ binaryfilesfrom aremotecomputer Theway useraccomplisheghis with
a command-lindtp interfaceis muchdifferentthanthe way a user‘gets’ the samefile from the sameremote
computerusinga graphicalinterfacefor ftp.

My first experiencewith gophersoftware was with the University of California at SanDiego’s Infopath
Campus—Wie InformationSystem(CWIS). If the basiccapabilityof gopheris navigatingMenus,| don't think
I'll ever getit—I' Il always getlost betweerthe first menuandthe menul am seeking.| was quite hapypy to
discoverthatgophersoffer a ‘bookmark’ featureto find anobscurdtem quickly andrepeatedlyl alreadyknew
that mostgopherclientscanmake telnetconnectiongo othersystemsandthatthey cantransferandsave text
files. | waspleasedo learnthegraphicalgophersarecapableof transferringa variety of otherfile formats first
loadingtheminto memoryand viewing themon the client computey and then optionally saving ary desired
item.

Archie searche®n the GSLIS-LAN are a value—addedersionof the DOS Archie client. Onecapability
thatis still beyondmy graspis the optionto searcHor filenamesausinga regular expressionsearch Without this
knowledge,ausercando little morethanmake awild stabat a filename,andhopethatit turnsup someresults.
The Macintoshinterfacewasmuchfriendlier to bothmeasa user andto theremotesitesit connectedvith. It
offeredthe capabilityto searchmultiple filename—stringat once—whichis greatfor someondik e me, doing
haphazardhest—guessearches.

I'm notsurethatWAIS (Wide ArealnformationSener) softwarehasary ‘basic’ capabilities Whendemon-
stratedby anexperiencediser the potentialof this sortof client—serer softwareis amazing.Informationfrom
all sourcesijn all formats,from all aroundthe world, is deliveredto the users desktop.In practice,l wasnot
solucky. Thefirst two Microsoft Windows clients, WAISman 3.0 and jWAIS, locked up and crashedso fre-
quentlythat they have beenremoved from the GSLIS-LAN. The remainingClient, WAIS 2.2 for Windows,
alsotendedto lock up beforeit could returnresultsfrom ary remotecomputers.WAIS via the OAC’s gopher
client performedreliably, but its informationformatwaslimited to textual information—theravasno capability
to transfergraphics formatteddocumentspr ary otherbinaryfiles. Only the MacintoshWAIS softwarewas
installed,configured anddesigneavell (andlucky?) enoughto live up to its promise.

A varietyof electronicmail interfacesareusedto keepin touchwith my penpal Ka_Wai Ho in Australia,as
well asotherfriends. The mail interfacesvary widely in their easeof useandfeatures.While the OAC’s ben
softwarewasdifficult to learnbecausé hasno concept(every actionis agambl§, othersoftwarefor electronic
mail is a pleasureo useandalso difficult to learnall of the clever features—softarelike elm for UNIX and
PegasusMail for DOS.

I've beenusingtwo UsenetNews clientsfor two yearsnow, andI'm still gettingthe hangof it. | alsotried
two additionalnewvsreadeinterfacedor this project: Trumpetfor DOS,which crashe®nthe GSLIS-LAN,and
Trumpetfor Windows, which | couldnt figure out how to install. The UNIX andMVS Newsreadersrebeing
usedto ‘lurk’ in thecomp.hcinewsgroup.Perhapd’ Il getthe nereto posttherelaterin the quarter

Oncel hadtried an Internetsoftware utility on one platform, learningthe otherswas a matterof pattern
recognition—comparinfgaturesn the presentnterfacewith thosel hadlearnedrom previousinterfaces How
doesoneescapdrom the OAC's telnetsoftware? How doesoneescapdrom the TNVT220 telnetsoftwareon
the GSLISLAN? How doesoneescapdrom the TN3270telnetsoftwarein Microsoft Windows? Thesametask
in eachinterfacerequiresa differentactionby theuser
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2 Easeof Use

2 Ease of Use

How easy or difficult were they to learn? Thefirst interfaceto ary softwareutility or systemwasthe
mostdifficult andtime consumingo learn. Someof the difficulty with differentsoftwareandsystemsvasdue
to circumstancebeyondmy control—theWAIS for Windows softwarecontinuallycrashedhe entirecomputer
The Windows and MacintoshGopherclients were not fully or properly configured. Several remotelibrary
catalogdid notrespondo atelnet‘'open’ request.

Top Prizefor aneasy—to—learn—and—uksgerfacegoesto theRapidFiler for LAN Workplaceftp utility. This
graphical‘front end’ to ftp canconnectto a remotesite on autopilot,login asan anorymoususert anddisplay
bothremoteandlocalfilesin aneasyto understandfolders anddocumentsiconic representationlhe usercan
thendrag—and—drogheseiconsto transferfiles from onesite to anothey while the RapidFiler softwaretakes
careof the binary/ASCllIfile typedeterminationfile re—namingandotherhassles.

Bottom Prizefor the most—cryptic—and—elust Interfacegoesto the WAIS for Windows version2.2. The
processs too confusing.all of theinterfacesattemptedo communicateavith the userthroughinconsistenicons.
Many icon—-basedraphicalsoftwarepackage®ffer ‘bubblehelp; or they automaticallydisplaythefunctionof
eachicon in theapplications ‘statusbar’ whenthe mousecursorfloatsabove theicon in question.Our network
setuppreventsa userfrom saving a collectionof WAIS senersinto a file, so every Windows WAIS searchat
GSLISrequiregheuserto begin with anadditionalsearchor the WAIS serves themselves!

3 Facilities & Software

Indicate whic h interfaces and facilities you used

3.1 Networks and Databases

FACILITIES: REMOTE DATABASES:

GSLISLAN, IBM Ring Melvyl

GSLISLAN, MacintoshRing Nova Net Library System(Nova Scotia)
OAC, telnet327@onnection ETHICS(Sweden)

OAC, dial-in TVI950 connection Dialog

UCSDsdccLAN, localterminal Melvyl COMP

UCSDsdccLAN, dial-inVT220connection Melvyl CC
Invisible College (my bedroonmetwork)

3.2 Software and Operating Environments

INTERFACES TELNET FTP EMAIL ARCHIE GOPHER WAIS NEWS
DOS TNVT220, Novell ftp Pegasus GSLIS- gopher - Trumpet
TN3270 Mail, LAN batch
cc:Mail file to run
Archie
MS WIN-  TN3270 RapidFiler  Pegasus, - hGopher JWAIS, Trumpet
DOWS for LAN  WinPMall, gopher WAISman
Work— cc:Mail 3.0, WAIS
place 2.2
MACINTOSH NCSA Fetch - Archie turbogopher WAIS -
telnet Betaver.9
TN3270
VAX telnet Userftp tso mail, - OAC go- WAIS via m
(0AC) ben pher via InfoUCLA
InfoUCLA
UNIX Linux tel- Linux ftp Linux - UCSD’s - mn
netx3270 mail, elm, In-foPath
pine,xmh gopher
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4 Requirements

4 Requirements

What expertise seems to be required to use each of these systems and capabilities? Domain
Knowledg of computersandinternetworkingis very helpful for understandingndusingthe currentgeneration
of Internetsoftware and systems. An undestandingof the information being presentedr retrieved is also
important It doesa userno goodto enteran Archie searchandget back 25 perfectftp sites,directories,and
filenamedn atext file, if they do notunderstandl. whatafile nameis. 2. whatatext file is 3. how to view or
print atext file. 4. how to obtainthe softwarelistedin the Archie text file usinganftp utility.

In orderto understanégmail addresseggelnetaddressesandftp addressesa userneedsto understandhe
basicconceptof internetworking—thatall Internetinterfacesandutilities will connectheir desktopbox to one
or moremachinedocatedacrosgheroomor acrosgheworld. In orderto captureandsave valuableinformation,
the usermustunderstandhe conceptof files anddirectories—duringa gophersessiona usermay view a file
without saving it to ary local machine. In orderto do this, the usermustunderstanchow to transfer name,
and how to accessand manipulatethe informationagainlater. In orderfor the userto conducta successful
informationsearch they mustunderstandhe searchlogic of the systemor software—doest acceptBoolean
operators?Can|l useregular expressionsn my searchquery? Will this utility simply matchthefirst string|
enter?

5 User Education

What training will be required for general usage? Ideally, somesortof licenseshouldbecreatedThe

sameway we have adriver’'slicenseto shareheroadway, amedicallicenseto practicemedicine or alaw degree
to practicelaw. Thelicensingprocesscould be handledby the D.1.S. (Departmenbf InternetSurfing)in each
majormetropolitararea.Licenseesvould betestedor familiarity with onecomputeoperatingsystemnetwork

andinternetworking knowledge,and, of course netiquitte! Eachgenerallicenseewould be cautionedagainst
usingcapitallettersin email,sudderdisconnectionfrom remotecomputersandsurfingduring ‘rush hours’on

thenet. A secondicenseor training programshouldbe establishedor the peoplewho setup, configure,and
maintaininstallationsof networking software. Its onething to usethesesystemsand utilities. Justwait until

you'retrying to hookthemup to the ethernetablein you living roomtwo yearsfrom now! (GoodLuck!)

6 Experiences

Discuss your experiences in performing each of the tasks. .. How useful were each of the
resour ces and facilities for term paper development? Be Specific.

6.1 Penpal & Netnews

I’ve exchangecdelectronicmail with my buddy Ka_Wai Ho in Australia,and sheoffers moral support,but no
academidnput for my project. As a UsenetNews Reader |’ ve been‘lurking’ in the comp.hcigroup,but have
yet to actuallyposta messagaskingfor adviceor information. The informationavailablein this nevsgroup
hasled me to a completebook on userinterfacedesignavailablevia ftp. Whenmy papertopic canbe better
expressedy ashortparagraphl hopeto solicit advicefrom this groupof Internetcolleagues.

6.2 Three diff erent online catalogs

| attemptedo log in to four remotecatalogsystemsandsucceededith three:1. TheNovaNetLibrary System
in Nova Scotia,CanadgNOVANET.DAL.CA). Thiswasatelnetconnectiorto a library catalog.Theinterface

sean dreiling er, mlis e http://durak.org/sean/ e sean@durak.org 5 of 11
Copyright © December 14, 1998 File: internet-interfaces.tex Revision:1.1



6 Experiences

wasvery well thoughtout—thesearchesvereconductedn a quick andlogical fashion.Eachscreerfeatureda
menuof popularcommandsplus optionsfor moreadwancedsearchinganddisplayof information. Oneironic
pointwasthatthefirst screerhada ‘Dialing in from home?Comeseeusat thereferencalesk!” messageThat
doesnt make muchsensdor peopledialing in remotely andmakesevenlesssensdor a userloggingin from
anothercountry! 2. Eidgenoessisch&echnischeHochschuleZuerich (SwissFederallinstitute of Technology
Zurich, Switzerland)ETHICS3270.ETHZ.CH)This wasa TN3270connectionto Europe. My first foreign—
languageénterfaceexperiencell choseo usethe Germarmenusandwassurprisechow muchof it | understood.
I think my domainknowledgeof bibliographicrecordsandinformationtechnologywashelpingme out here. |
wasreally thrilled whenl figuredout how to do truncationsearcheandwhich Germarnwordsto usein Boolean
searchesFinally, | loggedin to Systemnumber3. The Melvyl Catalog(MELVYL.UCOPEDU) Thisis my
‘native’ library catalog. Theinterfaceis probablynot acceptabldy ‘novice’ HCI standardsbut with a short
training sessionit becomes powerful tool for locatingbibliographicinformation. Melvyl wastheonly system
searchedhatcouldlocateaccessiblénformationfor my termpaper(i.e.l won't haveto hopa planeto Sweden
to pick up my books).

6.3 Two diff erent non—catalog databases

Still connectedo Melvyl, | attemptedo startthe COMPuterarticlesindex, but waskicked out for nothaving a
currentU.C. Melvyl passverd. | reconnectetb Melvyl via ORION, andthe passverd requirementvaswaived.
In this non—cataloglatabasethe usercanapply familiar Melvyl commanddo anotherinformationsource. |
wasableto locateseveralpromisingarticles retrieve theirabstractandfull text, emailtheresultsto myself,and
setupanautomatedweeklysearcHor new articleson the sametopic. Very impressie.
Thesecondhon—cataloglatabasselectedor this exercisewasDialog. Dialog is anexampleof a for—profit
informationservice.l loggedin usingthe GSLIS—-Labs ProcommPlustelecommunicatioisoftwareandlogon
script. Using knowledgefrom the GSLIS 220 Information Accesscourse,| wasableto performa ‘dialindex’
searchof all thecomputerrelateddatabasesgtrieve thetext of promisingarticles,andlogoutwith a total cost
of under$10. Dialog is availableasatelnetconnectionput the GSLIS Lab connectiorstill hasafew bugsin it.

6.4 Gopher name location

Thereare several utilities available on Gophermenusto help locate peopleandtheir electronicaddresses|
searchedor ScottKim andfor Bruce”Tog” Tognazzinis addressvith no successl triedthe Netfindtelnetcon-
nection,andan X.500 ‘power search,the databasef UsenetNews contritutors,andseveral campusCWIS's,
all to no avail. My only successtoryis thatl locatedthe addresof a childhoodfriend, who is now a Ph.D.
candidateat Harvard—weve beenexchangingemailall week!

6.5 Archie to locate software

Whena file namewasknown, suchaspsp21n.zipArchie wasableto find the closestftp site from which to
downloadthefile. Withoutanexactfilename Archie wasnt very helpful. The Macintoshinterfaceis preferable
to the DOS client—the DOS client takes over your machinefor aboutten minuteswhile it searchegor one
filenamestring at a time, andyou cant do anything elsewhile you wait. The MacintoshArchie clientsearches
for multiple filenamestringsat once,andyou can continueto useary other software while you wait for the
Archieresults.This is agoodexampleof the benefitsof multi—tasking

6.6 Gopher and WAIS to locate relevant documents

| foundthesepromisingresources$o bedisorganized Gopheret meconnect(or try to connectwith andsearch
onesourceat atime, after navigating countlessandtediousmenus.Gopheris powerful, but hamperedecause
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7 Similarities

its menusareinconsistenfrom site to site (andfrom dayto day), andthe softwareis difficult to configure.In
addition,wheneverythingelseis working swell, the remotesite or sitesmay not be working properly

WAIS could searchmary computersall over the world and bring back whatever it found—hut it tended
to crashbeforethe informationarrived. Using a WAIS connectionto Archie, | wasableto locatesomelcon
softwareandthe sourcecodefor the NeXTStepOperatingSystem.l crashedevery Microsoft Windows gopher
andWAIS client. The gophersoftwarelocked up whenit wasrequiredto startan externalprogram,suchasa
file viewer or atelnetconnectionThe WAIS softwarelockedup wheneerit encounterea missingor incorrect
seneraddressNot too encouragingo the novice InternetSurfer! The MacintoshWAIS clientworkedwell, but
my searchwordswerenot ableto locateary usefulinformationitems.

JohnHouser UCLA GSLIS Information SystemsLibrarian, jWAIS software authorand recentNational
Public Radio interviewee, points out that mary of the WAIS sourceseners provide accesgo UsenetNews
archies... asourcethatmightbebetterexaminedby readingtheindex file of thatftp siteor the FAQ (frequently
asled questionspostingof thatnewsgroup.

7 Similarities

What did you find in common among the computer systems you entered? Mostremotesystems
requireaprivateor publiclogin nameandapublicor private’password. Thesystemshatcontainedlatabasesf

searchabléibliographicinformationhadsimilar fieldsin theirrecordssuchas‘author’ ‘title,” and‘subject; (or

‘descriptor’in Dialog). This informationwasprobablystoredin a commonformat—theMARC recordformat

or avariationof it. Thesystemd enteredall allowed their informationto be carefully searchedisingBoolean
logic. Finally, all of thesesystemsfeatureda characterbasednterfacewith the option to entercommands
directly (over-ridingary menus).

8 Differences

What were the most striking diff erences? Languagewasa big difference,but not a big obstacle. |
wassurprisechow easyit wasto usethe German—languageatalog.If front—endsoftwaresuchasMacMelvylis
includedin thiscomparisonthenits graphical dialog—boxstyleof interfaceis very differentfrom theunderlying
command-linénterfaceof Melvyl. In file—transfessites theability to directlymanipulatehefilesanddirectories
with software suchas Rapid Filer for Windows and Fetch for the Macintoshwas completelydifferentfrom
the commandline interfaceto ftp. Another almostanecdotaldifferenceis connectionghat worked versus
connectionghatfailed. It is hardto tell whetherafailedconnectioris thefault of theuser thelocalinterface,or
theremotesystem.Successfutonnectionsnadeoneinterfaceseemmoresuccessfulwvhile crummyconnections
reflectedpoorly uponanotherinterface. Wheresuccessfutonnectionsvere accomplishedsomesystemsand
searcheyielded the desiredinformation—andthis madean interface seemmore helpful than one whereno
usefulinformationwasretrieved. Someof thesedif ferencesmight seemsuperstitiousbut I'm surel’m notthe
only userwhowill alwaysreturnto theinterfacethat‘workedfor melasttime!

9 Human Factors

Compare the interfaces to the human factor s guidelines studied earlier. How closely do these
systems follow those guidelines? Give specific examples Schneidermas’MeasurabléHumanFac-
torsGoals,presente@n pagel8 of Designingthe UserInterface applyto our Internetinterfacesasfollows:
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9 HumanFactors

9.1 Time to learn

How long does it take atypical user to learn the interface? All of thesanterfacesaretoocomplicated
to learnin onesitting. The basicuseof ary of thebibliographicdatabasesanbetaughtin a one—houisession,
but the fine pointstake mary monthsto getundercontrol, andeventhenthey are continuallyevolving—nen
commandsanddisplaysareaddedregularly to both public andcommercialcatalogs.The programmer®f the
Internetutilities andassumedhat their ‘typical’ userknows a lot aboutcomputersandinte—networking. Or,
mayhbethe utilities werewritten with moresavvy usersn mind.

| first tried WAIS softwarein Marchof 1993.1 have dabbledwith it regularly, andtried in earnesto master
it over the pastthreeweeks. | have yet to retrieve a uniqueor especiallyhelpful informationitem with this
software.

9.2 Speed of performance

How quic kly can this particular interface perform a benchmark set of tasks? While thecommand
line interfacesareprobablyquicker onthe client computerthe Internetutilities cooperatavith aremotesystem
that operatesndependenthyof the local interface. Insteadof speedwhy not go with a theoretically'slower’
interfacethat will allow a userto perform multiple actiities—like editing a document—whilethey wait for
searctresultsto bereturnedirom aroundtheworld.

The DOS Archie clientis too slow. It is unacceptabléo disablea computerusersterminalfor tenminutes,
without warningor explanationwhile a searchis performeduponthe CPU of a remotecomputer The Archie
clientfor DOS shouldreturncontrolof the computertto theuserwhile it executedts search.

9.3 Rate of errors by users

What can they do wrong? Usingthe commandine or charactebasedinterfaces—ftp,telnet3270,and
archie—lenterednary incorrectcommandsfilenamesandcursorpositions.Whenpresentedvith alimited set
of options,throughgraphicaldialogboxesandperfectlynamedcons,| felt like everythingl did wason purpose
(evenwhenl draggedanimportantfile into the MacintoshTrashcan—maybehis is a falsesenseof security).
For theselnternetutilities, | wasableto work betterwith the graphicalversions—where could click on the
desiredgophemenu,dragthe desiredfilename andwheretherewasno chanceof typing or cursorpositioning
errors.

Whenconnectedo any remotesystemwith Telnet3270software,the cursormustbe positionedat exactly
theright positiononthe screerfor dataentry. If the userpresseshekeyboardwhenthecursoris anywhee else
onthescreentheterminallocksup andmustberesetusinga cryptic key combination.’ ve withessedhis (and
head the distinct‘'NOT HERE’ error chirp) over and over againin the GSLIS Lab—amistale madeby both
experiencedandnovice usersalike.

9.4 Retention over time

How well can a user remember the interface after an hour/da y/week/y ear? Becausd've tried so
mary interfacesand systemdor this assignmentmy headis swimmingwith telnetescapekey combinations,
WAIS seneraddressedpreignlanguagesquivalentsfor Booleansearchingcommongophemenusegtc. | have
to look up almosteverythingat this point, or rediscaver it whenl can. The systemsandtools mostingrainedin
my memoryarethe oldestones—commandine utilities andthe Dialog andMelvyl systems.

An exampleof aninterfacewhosefeaturesaredifficult to recallis Gopher Theusermustbeableto navigate
alongseriesof complicatednenugo reachthedesirednformationsource—somethingkinto jumpingthrough
a dozenhoopsfor a dog biscuit. If the averageGopheruseris not aware of the bookmarkfeature(or cannot
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10 Suggestedmprovements

save bookmarkonanetwork), they mustremembern long seriesof menusn orderto find thesameinformation
duringrepeatedise.

9.5 Subjective Satisfaction

My subjectve satishctionwith the Internetinterfacess baseduponthreethings:
1. theinformationl succeedeth getting
2. how quickly I couldobtainit
3. theaesthetipresentatiomf theinterface

Theinformationavailable‘out there’andits successfutetrieval isn’t really a functionof theinterface. Neither
is the speed—whem lot of usersareonthe Internet,it slows down. Whenalot of programsarerunningon the
client or the hostcomputey it slows down. But theseareaspectghat| or ary otherusermight attachto their
subjectve (dis)satis&ctionwith oneparticularinterface.

| am not entirely satisfiedwith the InternetUtilities andInterfacesl have tried. My goalasa serioususer
is to obtaininformation. During this exercise,l found satisactionfromtheinformationl| foundin spiteof the
interface. Someof the internetutilities was createdbefore Human—Computeinteractionwas a consideration
in computemprogramming.Othersoftwareis written by individualsasa hobbyor small partof their job. They
might notbetrainedin UserlnterfaceDesign,might not have time to constructanidealinterface,or mighthave
to maintaincompatibilitywith older, inconsisteninterfacesor commands.

10 Suggested Improvements

What user interface improvements can you suggest? Integration! Thefunctionof the oldersoftware
is highly specialized—telnatontrolsoneremotecomputerbut cannotexchangefiles. Ftp exchangediles with
oneremotecomputetbut cannotperformary othertasksin to theremoteaccount.ReadingUsenemnews allows
auserto learnaboutnew telnet,ftp, gopherandWAIS sites,yet offersnofacility to connecwith thesesystems.

A working improvementwould be to link the existing utilities into somesortof hypertext package:l read
Usenetnews, andwhenl seea new file | would like to getvia ftp, | highlight the filenamein the newvsreader
softwareandpressenter(or click themouse).Thehyperlink will invoke ftp to retrieve thefile, andthe ftp—link
will call adecompressioprogramto restorethefile to anexecutableor viewablestate.If the operatingsystem
candealwith multiple ‘threads, thenl’ Il still bereadingthenenswhile all of thistakesplacein thebackground.

An ideal implementationof the ‘integratedinternetutilities’ would re—write all of themto communicate
with an advancedprotocol, suchas Z39.50. This changewould allow a variety of integratedinterfaces,for
variouscomputeplatformsandusergroups—andt would work betterbecausehe softwarewould be designed
to work togetherfrom day one. (It all seemgo be delicatelypatchedogetherat present).This integrationand
adherencdéo a commonprotocolwould benefitonline catalogsand databaseoo—imaginebeingableto use
thesamesoftwarepackageo log in to Dialog, Melvyl, the OAC andORION. Imaginefinding a greatdocument
in Melvyl, andissuinga ‘transfer’ commando ‘check out’ a binary copy of the book,image,etc—with all of
its original formatting,tables,andphotos.(Theremight be a few copyright infringementshere,but you getthe
concept..).

WAIS is a greatidea, but it needsa strongerway to searchfor information, perhapsby Booleanlogic or
regularexpression.Ilt needsanonlinetutorial, andaninteractve wizard or agentscriptthatcould walk novice
andintermittentusersthrougha search stepby step. The Windows WAIS client is especiallyhamperedy the
factthatit crasheshenit encountersry singlehostcomputerthatis not up andrunning(insteadof skipping
to the next remotesener or evenjust quitting the search—thavhole computercrashesandthe userlosesary
unsaeddata.
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11 Conclusion

11 Conclusion

What is your overall assessment of Internet interfaces from a human factor s perspective?  To-
day, we're doing an awfully goodjob with somevery old hardware and software. Small utilities that were
‘experimentally’designedht oneinstitutionhave beenwidely adoptedandarebeingusedby thousandsf peo-
ple every day Online databasedesignedo sene onesmallcommunityarenow sharingtheir informationwith
a global community TechnologicakdvancessuchasHigh—speedSDN phonelines andthe NREN network
in Americawill allow HumanFactorsexpertsto redesigninterfacesandutilities with greaterfreedom,andfor
differentusergroups.

With the existing utilities andinterfacesponly a highly motivated(andpatient)usercantake full advantage.
Until thenew technologyandinterfacesarrive, | believethebestwayto empaveruserds to motivateandeducate
them—firstsharethe conceptof computerandcomputemnetworks,thengive themanenthusiastiintroduction
to theinterfacesandinformationavailableacrosghe Internet.

12 Figures

Complicated Connections:  Whenastudenin thegslislab connectdo Melvyl asanoptiononthe ORION
menu,look atthe layersof softwarecommunicatiorinvolved. Thelocal userinputson a keyboardandseeghe
outputof Melvyl in Oakland,CA. look atall thoselayersof communicatiorthatcanbe messedip!

Figurel: Interdependentyersin a singlenetwork connection

Figure2: Five DifferentFile TransferProtocolinterfaces

Figure3: Online CatalogsandDatabases
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12 Figures

Figure4: MacintoshClient-Senrer Utilities: WAIS andArchie

Figure5: CrashLandings
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