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ABSTRACT
The system is at once (a) a dynamlc dlrectory of human_

,serV1ces, (b) an electronlc bulletln board and (c) a,‘

‘soc1o~pollt1cal early—warnlng system.. It permlts storage

and retrleval of 1nformatron requlred by c1tlzens and of the.ffrl

questlons causing such retrlevalei Both semlwstatlc and

varlable 1nformatlon is stored._ The sem1~stat1c rnformatlon PR

_is accessed by an extremely fast and powerful on—llne 1nqulry

programme which affords a rlch varlety of access p01nts.:thbff:J"

is’ initially processed in bauhrmode by a separate computer'H{"

especlally sulted to such operatlons, The varlable ;g.

1nformatlon ex1sts as both annotatlons and detaJled flles._:kﬂh

: The annotatlons are created ‘and stored 1n a flle w1th

forward and backward llnkage,'and automatlc galbage collectlon‘f”‘
and relocatlon.‘ The - detalled files take advantage of the text“l: f

edltlng and’ seatch capabllltles of the tlmersharlng system.ifz PR

Cltlzens' questlons are collected in machrneﬂsen51ble format,

‘cross~-tabulated; and made subject to a powerful on—llne 1nqu1ry

'programme for detailed analys1s.‘,d'



INTRODUCTION

What can computers do ﬁor'people?

Our flrst response to that challenge was that perhaps
S a ~computexr could sort out. the various human serv1ce prov151ons
'our soc1ety affords and put the inleldual needlng some klnd

of help in contact_w1th someone willing and able to help hlm.y.

'In oux city of about 250, OOO people one agency,
.Informatlon London, was doing that already. It con51sts -ofla'
:group of laﬂles who respond to phone calls, letters or walk~in_.
visits: and call upon publlshed materlal and 1nterpersonal
contracts for answers. For a yeax. and a half now we have beenj~

trylng to help them.

The university made available‘$26‘0b0 'worth-of:free"
':computer time. We did our batch proce551ng of files and .
productlon of dlrectorles and reports on their CDC Cyber 73/14
: }(1e CDC 6400 ) and used ‘their PDP 10/50 (l28 K. of ‘core) for

on-line termlnal access. The Federal Department of Communlcatlons

'.granted $lO 000 'that went mostly foxr- supplles and salarles of

part—tlme research a551stants. We contrlbuted two termlnals- -
.a CDC—700 v1sual dlsplay terminal and a GE- Termlret 300 hard—
copy terminal -~ Control Data of Canada.lent us another CDCA7QO.»
Texrminals were llnked to PDP 10 by telephone llnes through . |

acoustlc couplers.



fVarious organizations haye given'us,moral support and -
more 1mportantly 1nformat1on and crltlcal appralsal

These 1nclude.'

Information Lonaon

-.Tourlst and Convention Bureau or Greater Londoni
‘London Public lerary and Art Museum .i"V
London Free Press Publlshlng Co, and Statlon CFPL~TV
~Coalltlon for Development l .
London Chamber of Commerce

- Bell Canada s'f"-,:"ﬁ

~‘City_of-London; Office of thegMayor;;

' SCOPE OF THIS PAPER

" This paper is a discussion of the problémsiencounteredi

' in structuring information in this kind of a community en—

" vironment.
‘Essentially two'kinds of_infornation must.beunanaled;
(a) That which is to be disseminated to‘the:users-::
(b) That whicn cnaracteriZes:tnegusers'ireguests;
The .-two categories interaot dynamioally.’The(

continuing analysis of user requests identifiéS‘areas where

new 1nformat1on must be gathered and guldes the development of 2

storage and retrieval strategles.



, . - - OVERALL INFORMATION STRUCTURE -
There are three data files:

- (a). The Master file contains 5,000»shortvrecords'each

consisting of four fields:vname, address, phone

number and classification code. The name field

PR . _\:   R coﬁtains the full name of an organization furnishingﬁ‘
| | ‘some kihd_of;human service}iits:common naﬁe,jinitials
or acronym, if anf,.and'éﬁ §dditiOnal notation if
| ‘the name is not descriptive~of thefOrganizaﬁion‘s
i function..Classification. is denoted by a lZ—dig"it |
e . L | @;dde which specifies its ‘aAff_iliation», ‘specifies what .
- ‘human_serviée it furnishes.and prqvidesuuniqﬁé -

. identification.

(b) Any number of ephemeral‘files linked to a unique

'lZfdigit code can be created. Suéhvavfile‘can.contain o

narrative information to any desired length.

(¢) A scratchpad file provides spacé>for'brief comménts‘
. regarding organizations or their services. These
comments are linked to the'12~digit codes designating'

the organizations commented upon.




| THE MASTER FILE; A CATALOGUE OF HUMAN RESOURCE

. We have in essence a relational file structure in which =

 the 12-digit code functions as a commonllink;

- The master file is created and updated in . the hatch

mode. Only in this>Way can entries be added or deleted or names :?'

_changed.'Addresses andptelephone numbers{-can, however, be'

changed from on-line terminals.

Batch mode is also employed to produce elther 1nd1V1duaJl”'

pr1ntouts for each of the 5,000 organlzatlonS’ or d1rectory

l1st1ng of the ent1re master flle. .

The 1nd1V1dual pr1ntouts>are>marled to the SUbJeCL or~.
ganlzatlons in w1ndow envelopes when the master flle is" to be."»
'reval1dated and updated. A letter of explanatlon, a- pamphLet
descrlblng the 12~ dlglt code system, and a reply envelope areli:
.sent along Wlth ‘the prlntout. Respondants are: encouraged totf_
e.check the’ accuracy of their l1st1ng and contrlbute addltlonal

1nformatlon for the ephemeral or scratcnpad flles.
The directory listings can be produced-inlthree formats.

1) Entrles are 1lsted4by afflllathn (munlclpal, proe.d
nvlnc1a1 federal prlvate, etc ); by serv1ce offered
(basic income;’ food clothlng and shelter, health
icare; etc.), and alphabetlcally wlthln; these

categories.



: ‘ S . 2) Entries are listed by seryice offered, .affiliation,= ‘

and_alphabetically Within these categories}'

3) Entrles are listed: alphabetrcally ac“ordlng to a’ f'
key—word~1n—context permutatlon applled to the l

augmented name Field of the record

Directories in bound form are consulted by systems
‘users not processing terminal access and provide alternative’

information resources where terminals exist.

e ADDRESSING THE MASTER FILE -
L . ‘I'here are six modes of operatlon J.mplemented at termlnals..

search dlsplay, create, release, change and lOcate. See'

Flgure_l-A

The search and change modes'pertain to the master file. -
The create, display, andhrelease modes.pertain to. ephemeral
~and scratchpad files. The locate and- change modes are privileged

'.only to SYStems personnel.

The search mode enables the user to search the master
file. The master file can be searched by alphabetic or numeric

*keys.

. : : .The alphabetic index is an inverted file. It _con'sists of.

‘an entry table and 4,000 records. The entry table contains a




list of the index terms obtained by the keywordﬁinmcontext

permutation of the master file name field and a pOinter to a

record Each record contains a,header telling how many<recordsip

: satisfy that key and a list of pOinters to master file records

'in which the key term appears in the name - field ‘See Figure 2.

The alphabetic index entry table is addressed by binary searchbd'

The numeric index is. likewise an'inverted‘file but-inzfour

..parts. Each part corresponds to a permutation of the ]2 digit

‘code Wthh brings the deSireo digit pair or single digit of

the 12 digit classification oode into the indexing slot.
The first digit pair deSignates affiliation. The second and thizd -
digit pairs and the seventh digit designate With increaSinq

specificity the human service offered Each instance of a digit

‘ pair or Single digit is<mmeline in the entry table..Corresoonw
'ding to each of the 12- digit codes is a pOinter to the masterV'

pfile'recamiposseSSing ltf See Figure 3.

' Search'logic permits any'desired"combination of . the:

operators. AND, OR, NOT AVD NOT, OR NOT With alphabetic or:

' numeric keys.; NOT can only be the initial operator.

'In searching‘the file the user is given’a-report of the :
number of hits scored in response to his initial logical request.
He is then afforded the opportunity to enhance the orecision

of his request by adding more terms to it.



The master file is addressed by‘v _

pointers from a list satisfying the logiCal search request.

The user can obtain an 1n1t1al dlsplay of only the .f
first llne of each of the records SO addressed the 12—~ dlglt ;
code and part of the name fleld N at a tlme. In the resultlng“
dlsplay, each line is assigned an 1ndex 1 to N. The user. can
obtain the complete records one at a tlme by enterlng the

. appropriate 1ndex numbers.

Thus four'techniqnes:l) audit of hits, é) provision,ﬁ
for increasing the specificity‘ofdsearch' 3) . abbreviated
dlsplay of .search results, and 4) the faclllty to ask for only
»those retrieved records actually de81red help prevent the user
from belng overwhelmed by the unde51red product. of 1mpreclse S

search requests.

The comblnatlon of numerlc and alphabetlc search facllltles'f
'and the prov151on “for . flve loglcal operatlons constltutes a oo

' powerful search fa01llty. ‘

eOne could, for example,‘request-a_listing'of all Roman

Catholic churchesihy Specifying

ist digit ;- 06 (an association)
2nd digit : 09  (community affairs)
3rd digit : 02 (churches)

 AND Roman * - _OR RC. .



’ ' ;Perhaps one Would then lncrease tho spec‘if_ié'i_ty.. of

search by addlng

AND-NOT  Greek . x . OR Angllcan o

: ‘._-”',f . The star operator permlts rlght truncatlon'of search terms
The-syntax in the search”modeiisﬁfn

‘ <NUMERIC—KEY> AND <NUMERIC REY> AND'

-yor- - -OR- S %-—OR— -

—AND«NOT— o ~7:—AND~N0T—-
"—OR"NOT~ f.::f -;~v“OR—NOT—

f.- S o <NUMERIC—KEY> OR <ALPHA—KEY1<ALPHA—KEY>* ‘
il . : o . ~AND-NOT-

—~OR-NOT-

" THE EPHEMERAL FILE: AN ELECTRONIC'ButLETIN BOARD"j,f;"'

»d,.Both the ephemeral and scratchpad flles'are accessed _
by .a key ‘table. See Flgure 4 The key table 1s headed by a’ h U
counter telllng the number of keys sorted and the number or
.keys in an associated overflow table 1f any. lee the alphabetle
and numeric 1ndlces, the key table is stored us1ng the com;f'-d‘
putlng system s random~access file mechanlsm.;The key table
. . o c.ontan.ns the 12~ dJ.gJ.t codes oF organlzatlons for Wthh elther.

'ephemeral or scratchpad flles ex1st.
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Attached to each code is a file name if an ephemeral -
file exists; a password, a status indicator and a pointer if a

scratchpad notation exists.

The status 1nd1cator pertalns to ephemeral files..Tt -

can contaln the folloWlng 1nd1cators;
1) 1ndlcates that prov1s1on for a flle ex1sts but the‘
flle has no data in 1t,
2) means that the file ex1sts ana has data in it
3) means the file. has been released by 1mplement1ng

the user release optlon.'

The password corresponds to a password assigned to users

who are privileged to create ephemeral_or scratchpad ehtries

regarding the organization designated_by the 12—digit‘key.'If'

.. a user wishes to create or release an ephemeral or scratchpad
file, he can do so only if he possesses the record password

éorreS§ondingAtoxthehorganization he wishes to comment upon.'y.“

~ Should‘the user fdrget his'passWord,'systems persbnnelA" o

can retrleve it for him us1ng ‘the pr1v11eged 1ocate mode of

operatlon.xto overrlde the securlty prov1s1ons of the system .

Ephemeral files are created ﬁsihgvthe computer system's -

serial file access mechanism and by employing macro commands

in the computer system's texteeditpr‘lahguage.'

For example: the local thrist and Convention Bureau -
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has uSed theirsephemeral file-to4store an indexlto 20 major'5f
. p01nts of lnterest ‘Entries in this 1ndex con81st of the name R

of the attractlon and its lZHdlglt code.‘

A user retrieves the master flle record of the Tourmstel'-V
and Conventlon Bureau u51ng the search mode and notes lLS

S 12-digit code.

He then uses the dlsplay mode to retrleve the. ephemeraljvldf

" file pertalnlng ‘to that 12- dlglt code.”_

The index provided by the Bureau then enables hlm to‘
‘get detalled 1nformatlon on Whatever attractlon 1nterests hlm ,f'
"by u51ng the dlsplay mode in conjunctlon with the approprlate\7

12 dlglt code. S , ,v\;_‘gf'~l?'.

Ephemeral files can be lengthy. The ones descrlblng tourlst
Aattractlons Wlll contaln descrljptlons,r hours of accommodatlons,Vu
iadmlsslon fees, and dlrectlons to 1t These flles are paged
 so. that the user can- look just at each page headlng and elther o

have‘lt displayed or skip to the-next headlng. IR

Success»of the system as a comnunlty 1nformatlon medium
'depends upon each pr1v1leged user keeplng hlS own ephemeral
.flles up to date. In addltron to the tourlst bureau, the. publlcri
~11brary and art museum has ephemeral flles pertalnlng to .
current activities at its several branches, the 1ocal newsbaper\

has ephemeral files deallng with forthcomlng events of a social <
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- or ciyic nature; Information London,maintains an ephemeral file

specifying the scoPe of each local child~care centre, and a-

coalition of local churches keeps up files dealing wrth social

serVices extended by . its members.‘f

The very name of  the ephemeral files'connotes that the |
information they contain is subject to change over time in
contrast to information in the master file which can be presumed

to remain invariant between file updates. Even here,.however,_;

systems personnel utilizing the privileged change option can

enter from terminals information regarding changes in address'n'

and telephone number .

The intent of the ephemeral files is, therefore, to :

_realize a. dynamic electronic bulletin board: for . the community

. at large.

THE SCRATCHPAD FILE: ELECTRONIC GRAFFITTI

The scratchpad file, on the other hand, provides a con~ k

venient vehicle for entering brief comments regarding an or=-

_ganization offering some human service.

.Scratchpad notations are contained Within a common iile.

See Figure 4. The pOinter stored in the key table tells the_‘

elocation of the headexr of the variable length scratchpad recordl

The header contains a flag telling whether the. location is free
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or not a count of the number of llnes rollowrng at thls ;'
locatlon, and a bacL pornter to the key table. The flag 1s .
reset when the release option is exercrsed In thls way the

_system performs dynamlc_garbage collectlon.

.lf;_when_locatlng‘a scratchpad record;:itils determined'H
that not enough'spaoe exists at the current~location todcontai
the lnformatlon entered, the system searchesfor another locatron e
:that is free and can hold 1t, transrers the record to the new k
;locatlon, resets the flag in the old locatlon, uses the bach
‘p01nter.to'return to the key table,.and updates the pornter storedff
there so that it now pornts o the new locatlon The scratchef .
pad:can therefore.be described as a donble llnkeddlistk Thed d;ﬁ
programme counts the lines required by the new entryhafter'lt."
‘f‘1s typed by the user. The relocatlon operatlonls transparent i.

to the user.

One use of the scratchpad 1s to store 1nformat1on
collected by the local Chamber of Commerce regardlng the number
”of consumer complaints recelved about an agency or a. busrness
over a perlod of time and the number of these complalnts re—"

solved to the consumer's satlsfactlon._'

ANALYSIS O USER REQUESTS

The principal.ﬁser'of this system has been Information””

‘London. This is a voluntary agencyithat‘resp0nds'to citizen
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. ' inquiries regarding the local availability of yarious human -

services.

Informatlon London uses the search and dlsplay fa—
‘ cilities of the system as Well as. other 1nformatlon in respon—
‘dlng to c1tlzen querles. It handles about 1 500 querles a

" month.

‘Each query is categorIzed accordlng to 24 characterlstlcs
.Wthh 1nclude the age, locatlon, and economlc status of the

‘1nqu1rer,:the serv1ce requlred and the success or lack of

. ‘'success varlous.agencles have had in satlsfylng hlS request.

. S '. 'I‘he ‘personn‘el at VInformatior.l...London record this infor-.
matlon on mark sense cards. Each month these cards ‘are pro~d5
cessed by computer. The characterlstlcs of the queries are
Ccross tabulated to produce a monthly report to the board of?
dlrectors;of Information London, many of‘whom are actlve in -
various other human service-agencies.:'. |

THE ON—-LINE INQUIRER THEY ARE JUDGED BY THEIR DLEDS '

" In addltlon, such month's act1v1ty is added to a data~
- o bank that can be addressed from termlnals by an on-~line 1nqu1ry
T programme.

The syntax of this inquiry programﬁe is such that the



user. can deElne a.class of relatlons. The same programme 1s
used to produce cross tabulated summarles and to answer on~llne
1nqu1r1es. The syntax is shown below.'lhe ID optlon 1s used

"for on—llne 1nqu1ry, the CR optlon 1s used for cross: tabulatlon.

GET ID‘ (relatlon) (relat10n~attr1bute OR-relatlonmat ribute) o

CR " o '~AND.’ .
' WITH (relatlon—GT~attr1bute~ORwrelatlon—GT~attrJbute)
‘ ~GE~ -AND-". = . =GE~-
=LT- B . ~LT=
~LE- o LT =LE= -
_Eo- L ; T e

~NE- R i
~AND- (relation ....)
- —=OR~: ' ‘
Thls provides a powerful loglcal tool Whlch enables
- the user to construct dynamlcally a mult1d1mens10nal 1ndex to -

.human service agencles based upon actual operatlng experwence.

Our generalized cross-— tabulatlon and on—llne 1nqu1rer

.programmes have had addltlonal appllcatlons.,._;

We helped the Actlon League for Pnys1cally Handlcapped
Adults (ALPHA) analyze the results or'a survey they conducced .
‘of 900 handlcapped persons in our area. One result of thelr work
was to have signs placed on publlc washrooms to 1ndlcate'whether'
"or not the doorway would accomodate a wheelchalr. Alpha 1s now
campaigning to have lower steps on publlc busses,‘ramped en~
trances to publlc bulldlngs,‘and a few seven—place tax1s made

avallable to help handlcaoped persons get around. The statlstlcs~““



::lGie

we"helped fhem develop will'pley aféignifioanﬁdrole in fhié
work. We found for example, that 193 handlcapped adults Ielt
they could become self«supportlng 1f such alds tO'melllty were
avallable. ThlS would represene a net annual sav1ng to the"’H

prov1nce of half a mllllon dollars in dlsablllty payments,>

| We‘helped a local‘artist;.an‘asSooiate_of the Royel.
Ontario Museum,uclassify"some 2,000_ekamples'of‘native rock
paintings. As a”resulﬁ of his stﬁdies;fhe‘wes able fo éropoée
a tentative hypothesis regarding.the age of the paintings,;‘
'.linking:them with.migraﬁlons of'CanadafedhatiVelpeoplesjin
'the l7th,_18th and l9t£ oenturies.iTheee fihdings have
éerVedlto stimulate interest in joung hefive people in their" o
'_cultuial heritage; B

We heve developed.abbfeviated pfogramme packages fof
tabu]atidn,\crossetabulatioﬁ, and on-line indulfylthat will'

be made available to c1tlzens groups who need to analyze the'

resules of surveys or other data sets in Dreparlng presentatlons-

on Varlous subjects,

- RESULTS -

- We have in this way developed a system that‘utilizes.
time~shared computing resources to marshall a large amount of

" information freely available to the'citizen.faced'with some
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‘ ' important problems. He is able to .learnﬁ

' Who can help him and where are they.located?t”

(Master Tile)

: _ ~1:'-.'._' ' ‘What is their current hours‘cf“opereticn and
: conditions of serv1ce? (Ephemeral Flle)-”
_Are they reliable? (Scratchpad) |

Have they been able to help others w1th 51m31ar

problems° (On—llne Inqulrer)

. PLANS FOR FUTURE DEVELOPMENT -

.. _‘ ._ o | Future development of this Vsystem depends' upon:' o
» (a) educatlng 1nst1tut10na] users to make efFecttve
use of the dynamlc flle creatlon and updatlng
3 facilities available and-
.(b)‘maklng the‘search and dlsplay fa0111ties morejkndd:
:access1ble to 1nd1v1dual users regardless of thelr f:;dfi'

level of‘sophlstlcatlon,

The flrst ptoblem ms a tralnlng taskbtamlllar to opetatots
of remotely accessed computer 1nformatlon systems but exacer~
bated by the fact that this system is not restrlcted to 1n—f-.
formatlon that can be contained. w1th1n any easlly ce11m1ted .

‘ -_ :data set and the operatlonal'mll u :Lnasmuch as the :Lnstltutlonal

users are not bound 1n any formal contractual scheme and
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freéuently,must.themselves_rely on untrained.Volunteer"help;_

Flndlng a solutlon to the secoad problem is basac to any
‘-p plan aimed at maklng computlng'resources beneflclal to c1tlzens.“
ltat 1arge. One can v1suallze addre551ng rhe data bank 1n1t1ally.
.by prestructured 1nqu1ry trees responsive to- graphlcal 1nput,7

»‘or by text analYS1s of free-form 1nqu1r1es°_However,'1ts ultlmate =
_solutlon w111 probably entail radical recontlguratlon of

ltermlnal 1nput/output mechannsms.

h.TOWARD A COMMUNITY INFORMATION SYSTEM

The ptlnolpal accoﬁpllshments of thls erfort have been. o
;pto dev1se computer prOgrammes capable or handllng varlgateﬂ

and volatlle klnds of data with’ sufflclent fleX1b111ty such
'.that useful output can be obtatned Hgtf”‘evenhthough the:
eventual format may not always have been eVldent in . the plannlng
stage and to open channels for achlSltlon and dlssemlnatlon_t'

of information of value to~the'1nd;v1dual citizen. .

It 1s>alreaay ev1dent tbat éuest1ons t:equently go qulcxly'
beyond the competence of local agen01es and that to be totally |
effectlve any community 1nformatlon system must 1nterface effec—:
~t1vely with the prov1nc1al and federalﬁgovernments The
Prov1nc1al Departments of Consumer and Coroorate Affalrs and.ottip.

Communlty and Social Serv1ces on one hand Informatlon Canada,.:>
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-on the other, as well as other federalsinstrumentalities and{

departments will haye to provide input..

‘ Furthermore; it is necessary:butinot at aliisufficient
Emerely to open channels of communlcatlon. These channels must‘
be kept open. The system is only as good as the quallty and _”
timeliness of the 1nrormatlon fed 1nto 1t Part tlme and  ;‘
volunteer’help, however well 1ntentloned or highly motlvated,

cannot maintain a continuing and reliable flow of informationm.

:We have found‘that'the more'information we-put into ‘the
system, the more users we attract. And the more users we

eattract the more 1nformatlon is needed

_ We can see where we should set out to capture statlstlcal
1nformatlon currently publlshed annually in the munlclpal gu1devh

book.

' We should.also capture city‘counoil decisions_asvthey’
are taken. Perhaps at some future time, we can capture information:

directly from council minutes.

Another useful input would be en inventOry of évailablei‘
”hou81ng together with a collation of. lanleLd tenent complalnts

and thelr resolutlons.

Furthermore, ‘names of agencies and businesses are in-

- sufficient, we need to add information on ownership, management,



<« M

and employment.

'This research was sponsored in par.tv by ‘the Federal

. Department of Communications.»‘

';LEGENDSg
- Figﬁre 1. Modes of ‘programming sj_-stemuq.p:e;:at»iopb.;
Figure 2..LStr§cture‘of the éiphabetiqalfi#dex;ff*
.F'ig.ure 3. ) Str‘uctur‘e o.f %:hel miméric lndex _.:: S

. o Figure 4. Structure of the index ‘to‘__ther'_ eph\em'er;al_ énd ‘

scfatchpad files.
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