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ABSTRACT

tha flle descriptor is a data struclure that describes ar documents the
enaractoristice (positind, tyae, Initial velue, etc.) af rhe information within
a ¢|le. Each file containing infarmacion pussesses @ unique File descripzor,

The File descriptors lur a collestion of related [jles are stared together in &

Tile names desnriprors,

This aaper cxalains the use ot the Tile descriptar fary

tuswering general gueries tu a site "Retrieve all rocords satislying predicate

A hea i3 cmbodiec fn.s Lewl called the consultator,

p) A geeral ool for data laput ~the vaptarer- whieh allows Inputzing approprjete
dace fwr auy tile

c) & rnol for repurl production —the report printer= @hich alloms design ar
athitrary QULDUt raperls-

Ay A spersfication for translurvietions from several |nput Tiles fnto one or rare
oLtput Files =che file trensfurmer= and i ts carrespending ool [yrogram to
iaterpeat such potatlon). '

Tlhe sbowe tnals allow for: input, consultation ar sotrieval, transformation
Veorsetetion b or arpcessling! of data Tnlw results} amang files, and report
geeerazion, 411 uF these without wirling prograris in liigi lewel languages (Pasenl,
trind, .,ati trsiead, we ase & simpler descriptiun v (a) the screen to do
arssentad far Inoutting Uwle; (b) the ruery ar predicates (L) the traastarmation;
{2y =5e repeft,

the reseription used In la) Uirouca (@) ran be conslcéred as & tonvise lancuage
sor irecicying datesranipulaetion (v.ur- administrarive. of sanacerial) Lasks. |t
tue buots prove to b 45eTL] . OnE Cotl LRpett conslderanie savines In the tlma anc
affy: | spent | nosnerifying and progrdming such data-maniputation tasks. The
system is buing: poplemanted in Pascal for an 1BM=PC neglwark.
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INTRODUCTION

Programming costs bsing on the rice, it is important
to find ways to increase programming productivity. Cne manner
i3 to use languages or notations more apprupriare For the
tack at hand, with more expreasive power, less prune to errors
trom programmers, and where "understooed" or "naturzl" actions
need nol be specified ur programmed. Indeed, it can be
pessible for the final user to use such languages, Lhus

cbviating the need for programmersg.

In this paper some of these nolLalluns are discussed,
dlong with the tools for using them. All of them employ the
"file descriptor", a collectrion of data about a particular

file.

Tha main applicatrion of these tools seems to be for
data manipulaticen programs, which move data around and do

little galoulation,

OATA MANIPULATION TASKS

One Jarge nse aof a computer is to "compute' or "ecalcu
late" i.e., to convert dala into resultrs; fnr instance, t¢
’

tird the root of an eguation.

Zuuther use is to “"order"data (“ardinateur" in French,
"ordenader" in Spanish), meaning Lu pressanr dara intoe more
usab.e torms. For instance, from & file of clieunls, Lo produce
¢ report of only thase cliente owing mere than $20,000. A
third uwse is for "contrul®, il.e., decidfrg what %o de, taking
into account current input, present state, availabla {stored)

information, etc. For instance, to decide t& cut into a halfl



the amount of fuel supplied to a burner, given Lhe current
temperature ot the turnace and the amount of material remain
iny to be heated. “Decision making™ in another name for it.
A fourth and fifth uses of a computer are pussihle; the thrae
uses cited here need not be all there is. These uses ulten
accur all in a4 single program, most likely mixed and inter-—

Lwinned.

Along the suggestion in the Introduction, man has
desigyued;
* Languages for computation or calculation: Fortran
([Formula Translation), and moet "sciecntific nota-

tions" of other languages: Algol, Pascal, APL.

* Languages for data manipulation: Cobol, RPG,
CONVERT [f1].

* Languages for control of actions: REC [2], Fourth
[3]1, AFL ([4].

Most high level languages (i.e. Pascal) can du all of
abnve tasks, but it 100ks fruitful to further develop
lonyudyes or notations that spacialize in only one of them.
In this manner, oadditional expressive power may he gained,
anc szmplifying ‘assumptions can be taken, hepefully to

luvrease programmery productivity.

In this paper we concentrate in notativus that simpli-
Yy rhe rasks fnr fdata manipulation. We now will lock mere

clesely at them.



THY FLUXOGRAM

When we look at the flow of information through a com-
pany or department, disregarding its msin acrivities ( tcor
instance, curing people 1s the main activiiy of a hospital,
nat information flow), and we draw a dizgram of zuch flow,
we proAduce a ffuragram of sueh department ("flujograma™, in
Svanish). Generally, a flurxvyzam contains actors [who daes
what], actione [about the information], forms, files and
reporte. MosSTt organlzationg already have 3 well-defined data
flow, and almost all important informarien rravels in written

form,

Fluxvuraus =zzre apprupriate chiefly for representing
datc manipulaticn activities. We want to use fluxograms fox

two ditfferent purposes:

a) A fluxogram is an acvcurate descripticen ul the trans-
formatien that the infcrmation suffers, within a
department or an arganizaction. Ase such, it can be
used to answer inguiries about administrative proce-

durcc! "How ¢an I cobtain a driver's license? "

L) Given a [luxeyrdm; il mdy be desired tn anrnmate
the preocedures that handle the information ol =z yarl
of 1t., that i1s, given some information handling
dactivities In an arganizatinn, we want to ayutomate
part of them., For Lhis purpuse, Lhe fluxogram is a
degeription of "what happens'" te the information
inside that part, ard ir some gensa it may be possi-

Lle Lo prodave the desired computer pragrams direct-

ly (i.e., cutematigcally; by machine. mol Ly hand)

Ixom the LluNCOE=m.



We address both aspacts (a) and (b) in this paper, but
we focus first in a simpler concept which is navarthsless
necessary for both tasks: that of how to describe the way
the information is stored inside a file. This is called the

file descripror for that file.

THE FILE DESCRIPTOR

We consider files where all records are of the same
length, and where each one contains information organised in
the same mannex. This information is about a particular
item, and a file is a collection of (information about) such
items; thus, the files CLIENTS (Pigure 1) contains 215 records,
which is to say, 215 clients (a client ig an item of file
CLIENTS).

Each client containe a client-name (bytes 1-30), an
address (bytes 31-99), etc. Also, file PROJECTS containx a
¢ollection of 68 reccordes; each record is a project, and contains
8 fields: project number (bytes 1=5), lezéar e¢f the project
(bytes 6-30),..., project description (bytes 66=180).

The ahove descriptions are contained in the file DRS-
CRIPTOR. Each of its records begins with tha name of the
file it describes, followed by some information about thes
whole file : size of file in recocords, size of a record in bytea,
etc. Then, an area of field descriptors followg. Each field
descriptor contains the name of the field it describes, the
initial position in the item, its size in bytes, its type,
and range value useful for validation. All of this sheould be

clear from figure 1.



CLIENTS o A CLIENT

! [ w2 W 108 £% o 148 4% 10
EIEARY) [ —
PR s A A [ wear T | ses |y u-n]o °
Ollent-nams  Addrues Clam ﬁ T p lcredn)
number RATING
0 S
| 0 A PROJECT
| t LS 3 3 MW 4w J0eC v & 190
N ST -
LS REANY s Lasio Lo oo alre

N e — — - igi ey 33 R
-
-

OEACRIPTORS FIELD DFRCAMTORS
i B wm e ol field descrpior| 3 .

i[eenrs  Joms[izo |8 (ot - name [ aidows Y
+| provecTs |ooes| 100 |8 P“Xum r

m| 1 | L__L||

Kt

A FIELD DEBCRIPTOR

100134 167 wm e7 ce 3090 3
m“"uuua“}“[ lm4 ’
Name of Tielc = £ 3 s 13
i g 3 |1 f
e § ;o
._,g i - -
A FIELD DESCRYPTOR
| Wi lemwm 7m 27 28 3 5é A
‘ CLIENT - nunn 100|008 | ‘T o ot m’
'
FISURE 1

THE FILE DESCR®TOR



There is a field descriptor for earh field in the

record storing the item.

Other paramelers could be added teo turthexy enrich the
intormation ctored in the file descziptor. we have not done
80 In figure 1, to keep it simple. A more sophisticated

field descriptor can contain :

* Description of data (in the item) which are not
fixed in pasition ("explicit" properties).

¥ Number of cccurences of each field, fur mulrivated

fields,

* Cenditione upon which a particular r&cord can he
deleted. For inestance, certain accounts cannotl he

deleted unless AMOUNT OUTSLANUING - O,
THE FUNCTION VAL

The main uce of the file descriptrisis to ascess the
infcrmation by name (uging the name of Lhe [isld) and nor
Ly pusition (byre position in the record). Thus, SMITH JOHN
(see figure 1) ia acveessed by VAl ('LEaDER'; "PROJECTE',; 2),
meaniig "the wvaluc of the field LEADER in thr Second Preject

{reyister # 2 or File PROJECTS) .

Often, the name of the [lle is specified only at the
heginring; thus the consultaticn CONSULT CLIEHTS specifiss
the Tile CTTFNTS for 211 rfurcher querics. Also it 18 QUNILOn
to cccess the records in a pre-derervmined order, thus tae
recard number, too, its implicit. Hence, it -1 surficient

Lo say VAL ('LEAONR'), VAL ('ADDREES'), and =0 on. Even



when we are using several filecs simultaneously, VAL
('"ADDRESS') {8 nnamhiguous as long as no two file descrip-
tors have the field ADDRESS. That is, file name and record

number are mostly implicit (vmitted) parameters of VAL.

dow VAL wu:rks. When a fils (CLIENTS, let us cay) is

specified -- For instance, at the slert nf a session with cthe
Consulrator--, a tunction LOAD-DESCRIPTOR (CLIENTS) tries to
bring the descriprar of such filae into memory. Upon Sucuess,
the functicon tries Lu see if the file existe, and if it can
he apened. Onc¢e open, the file is available for further
processing : to answer general questions from the Consulta-
tor, to receive uew fevords from the Capturer, eto. The
reccrds of the file are accessed (read into memary or written
from memary) in some specific way {(sequentially; only vune
record, by key; slLarlL from a gilven key and o upwards; idem
2ut go cownwarda; geo from a lower to an upper limit; ete)

which needs not concern ue now.

VAL has the important duly to arcess the information

Stored ar particul=r byte pesitions, gives Lhe name of the

field, For iastanee, VAL ('RCTIVE') will access byte 42,
producing 'Y' for record 2. VAL ('CLTENT-NMER') will produce
125 for sama recerd, accessing bytes 100-108. The transla=-
tinn nf PCTIzNU-NMBR' 1nto "bytes 100-108" is dune via the
dgswriplur : VAL searches the "nzma of field" of ecach field
desoriptoy 0 CLIENTS, until CLIENT-NMBR 1s fnund. There,
tho Ffleid Aescrintor will :inform VAL £hat the iufurmation ig
found beglaning 'n nyrte 100, and aasc a length of 9 bytes
(Trguzre 1}. It aluy clives "9" 2= rhe trpe of CLIENT-NMER, and
furziner says that the field has Lu huave a vaine netween 1000
and 999%. VAL uses the informaticn to access Lytas 100

frough 1C6, and perhazps ro perform E¥pe conversion.



VAL therefore has the ability to give the value of any
field of any record far any file whose description is in

CEECRIPTORS.

This useful program acocsses any file, selects among
its itews Lhose having a given property and prints some parts
of them.

Suppose we want to know what clients are active and
oWwe ud more than $15,000, we want a 118t of +hem specifical-
1y, their name, addrecc, and anmount standing., This Tiet should
Ze printed aluhabetically by client lastname. The inguiry

15 as follows :

CONSULT CLIENTS

¢ {clients) * Ok-tile clients exists. The System
What question? dsks for the preaicate which
specifies the particular ronditions

a client must matisfy.

AUTIVE = Y & AMOUNT 15000

What do you want to Knuow?

CLIENT-NAME, ADDRESE, AMOUNT print. Three properties of clients
selected.
any crdering? Uge value of NAME to sort the output
list,
CLIENT~NARME
HAME ADDRESE AMCUNT
Alvarez duan 5 de Mayo 1H. mexico City 16520

.

. . this is the answer

*(clientg)*
Waat guestinn?z ready to accept new uestion
FIGTRE 2,



alon

The predicate is formed Ly primitive questions jJcined

hy + (or) and & (and).

We do not use parepthesis, instead, + has more
procedence over &, We do not use "not"; instead, we reverse
the relatien in the praimitive guestion. Thus,; instead of not
BATINC>50 we write RATING>=60_

Each primitive guestion is a binary relation Letween
wwo fields vl vunstdnts : RATING>ARU;
5000<AMOUNT; CLIENT-NMBR>RATING.

For flelds hulding text, we uge @ {(eentaing), [ (be-
gire) ], (ends with) and = (is eyual) : AJIDRESS @ MICH

“address econtains MICH" (Michigan).

The list of pruperties to be prinred i1s 2z collecticn of

fiele names, separated by commas.

If an order is specifllied, records satistyaing the pre-
diz2te are sant, in the ocrder they apuedr in the file, to
Lli¢ printer. IT a4n oxder is speoificd, let us say RATING,
AMEUNT theno the gulput is sent +o a temroxary dick file; te be
gorted ané printed. They will appear an napey first by
sscendling credit rating, arnd,; for the saue tating, ny
Aatuiding emount nursranding. Subtotals will appear al apuro=-

Sriaze levels, properly lndented.

ACW THE CCNSULTATOR WORKS

The guery ia z=nalyzed by =2 small syrtantic . analyzer, and
4 Zabie I= 7ormed in memory, which contains Lhe Game infor-
matlen 2§ Lhe juery, hut Iin cendensed form, Alsc the list of

proportios to we printed 1y cunvertred into stheyr table.
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The file to be consulted is opened, and irs records are

brought saguentially to memory.,

As cach record is present, Lhe query or predicate is
applied to ity if truc, the list of properties of thar reeesrd
is printed. If false, nothing ig printed. In any eveul, the
next record ias brought into memury, and the process itexatez

until the and ot file is met.

IMPROVEMEKTS TC THE (ONSULTATOR

There are several uncetul improvements;

*Produce more beautiful reporls, using the report

writer far this.

*Produce large wall-paper reports.

"Send culyut to disk, for turther progcessing or for

obtaining several copies of a repnrt

*Catelog some popular reporto; i.e., ask Lhe consulta-
tor to obtals lts Input from a (catalogucd) £file, not
tram the concole: in this manuer periadical reporte

csn be nbrained by a command such as -

RUN REPORT 14

instead of Lyping lots nf input %o the Cenzultator

each time the report has LU be producen,

THE CAFTIIHKER

Tlis orngram f£ilig any record of any file, obtaining
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the raw data from the keyboard, and prompting the user the
appropriate namea of the field descriprors. It is used to
enter new datra into a file, to medify eiisting recorde, or
to display them. Tt also validates the inpul.

Simnle capture. N simple way to Caprure and validate
data is to say for insranecs CADTURE CLIENTS, alter which tac

daitterent fieclds are displayad for input, one below the ather:

CLIEKT NAME:
ADDRESS: -
CLIENT-NMBR;

(eto)

This input is validated un-line, checked against the
limits specified tor each field in the corresponcing ficelad
feccriptor. Needless te gay, the name of each field, its

lengtn, @te, are obtained frum rhe file descriptor of CLIENTS.

Cepture with sarean. A more clegant way tn rApture data

15 to produce a screen whinh resembles the decumentL tontafn-
suy tha datd. For this, a2 file containing tne sorcen formal

is needed. This file contains "commands® to the Screaen,
speciiying what gels displayerd whare. Zach command is of

Lile. £arm mm, na $TEXTS or mm, un VARIABLE which mesan "display
PEET 1n lipe mm, column an" or "capture the variabie which will
e nput ac ling om, calamp npv. The capturv: checks =o soe
wFether the screen format exisrs, defaulting to "sinple

LeEETUre” if 1t dces nos.

Yariztions four the caprurer. Some useful variatiaons ta

thie caprurer ara : CAZTURE CLIENTS
Avpuend dara arter the cond of the [ile.
MCDIPY STUDENTS 300



Modify our update some records of [lle STUDRENTS,
starting at regord 300. "Old" data is displayed and vpen
for modificatian (hy rewriting upon it); new data is validat-
ed.

DIEPLAY INVOICES 223-250

Oisplay (no changes allowed) invoices 222 through 230.

Improvements. GSometimes we do not access records
(CLIENTS, 'say} by recerd number, but with a key (the client-
name, for instance). This Aara is part of the input data,

T6 handle this case, the flle descriptur has to ecanrtain in-
tormation about what fields are koys; the capturer has to
sucw, tuvu, whether the presence nf a record with the same key
is forbidden (for inatance, in entering new clients),

reguired (as in updating a client) or allowed.

How the Caplurer works. Each command of the seoreen

format is eseentially cutputted as it is, in the specified
line and calumn. If 3 command containg a variable, the
variable 1s read, validated and stoared in 3 butter. When all
comnonda are processed, the buifer is written onto the €ile,
2nd the soreen *ormat is interpreted again, in order to

Ciapblute lnformatiaon fnr the next record.

411 dieplaying takeas place fivst, theén all variabies

AYe capruvrend.

THE REPGRT WRITER

Tha vutput oI the consnltator, alreaay ia a given (asort)
n¥acy, can be rendered mors rweadalile with the usa of the
Repon? wadfen, which oan £s3tablish headinys, vdariables whieh

2 1aro #mnlumns, suktotals, totals ("breaks"), éce., The

o

report writex call dalbou De used by i1tseif, ir this case tha



conplete file it swept.

To speclfy a repart, a tile containing the report
tormat ic needed. Each “"coummand® in the report formal can
be thought of as a description uf a particular line of the

final output. Some cemmande are:

PA: nlin, ncol
Set the page size
AR: file 1, file 2, ..:

Declare ftile 1 as the main file, and file 4, e ag
cecondary files, to be used for producing the report.

Kxample : AR: CITIES. Process the file CITIES,
EN : col, “"UEXT"; c0l2, "PEXT2Y; eol3, VARTABLE; ...

Aeading (to be repeated al each page) . Print texts

and variable names at spacificd columns.

€T: lewell, VARIABLEL; level 2, VARIAELE2;...

Establisu breaks (to print subteotala) at leyvel levell
when variablel changes value; ar level level? when variable?
charges, ete. The highker the leyel number, the innermost the

break. Examplie: (1: L, COUNTRY: 2, STATE

Break printing subtutals fer each country, and within
& coudley, for escon state. What to Priutl ar ‘avel 1 1g

specified by the cummand wi.

1r =el, variable, col, variable: anl, "TEXT". DPrint
varzakbles and texts (asr specifiad coluymna) when o kreak at

cevel 4 oceurg (az defined DY ® previcus CT command) ,
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"Variable" is a name for totalizers at fAifferent
levels; the appropriate totalizer is chosen aceording te i
in Ti.

Suppose we say

Tl: 10, INHABTTANTS
T2; 10, INHABITANTS

Then T1 says rhat the number of inhabitants at level 1
{which was established abuve at the country level) will be
printed when a break at level 1 (ie., & change 1in country)
uclurs, and T2 says rhat the number of inhabitants at level
1 (atate level) will bLe printed each time a break of level 2
(change in state) occurs. Reset to zeru takes place aftexr

printing.

The interpreter accumulates Lhe INHABITAN'I'S (presumably
a field nf the file) into the internal varisbles lINHARTTANTS,
2INHAEITANTS, ITNHABITANYS, ete. and prints the variable
1INHADITANT when a Lrivck dat level 1 takes place. In thig
case, 3¢ each elty ie processed, accumulallun tukes plaee in
#ll IINHABITANTS zcaumniatovs. Whan a change of atate (level
i) occura, ZINHABITANTS (acrumulatien of the inhabitants of

all cities pelonging to this state) gets prinred and reset.
A r=dundant way te say the same is

Tl: 10, 1INHABITANTE
T2:; 10, 2INHAK TANTS

A clearer way te upecify the priuting of subtotalg is
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Tl: 2, “TOTAL OF FEOPLE IN THIS COUNTRY:";
40, INHABITANTS

Tr2: 2, “TOTAL OF PEQPLE IN THIE STATE: ",
40, INHABITANTS

ks eol, "TEXT": col, VARIABLE, col, VARIADLE,

Detail line. FPriuls Lexts and values of variables
at spec:ified columne, each time a record is read Lrom the

primary filsa.

It 18 aleo posgible to print varimbles which are inter-
rel to the repnrt writer (i.e., they are not ficlds af the
file}., These beyin with #. for instance, #TCTAL. How +o
compute thece varianbles is specified wilth the help af the
commonds "en" (compute exprecsion, after a break of leven n)

and "IF" .

KeperYts can be wider than the width of the printexr
siue; In this ~Aase, the reports are printed piccewise (to be

glued later by haud).
TRHE FILE TEANSEFQARMER

We have cevered so far tgols Lu simplify inpur (the
asprurar), cutput (<he roport writer) and inquiries (Lhe
wgusultater) ta an arbirranry collection of filas. It remains
Lty bulke care of wrocesses Lldgl convert nr rravsform one {or

mEyel anDut tlies into one {(6¥ more) ocutpul Liley.

e will el uye luzo the detrall AT how the traneforma-
tign 18 carriod on; the ercral ldea Iz “hat, in the nctatioch
nf the Fide Taansformen, whzn a field with the samy game

coewle I dn gutput 114 And 1n arn imput file, it gats copied
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from input to vutput [ile. Otherwise, we have to specify
what fields get their value from what other fields; the
notation of the File Transformer also has CN (computations)
ann IF (ecnnaitienals), as well as nseful file hanaling
"primitives”, such as append, replace, Socri, juin ur merge,

delete or dostroy, cote.

The File Transformer uses several input files, and

several output files.
OTHER TOOLS

The toels geo far deszcribed are by no means all we necd

tn simplify pracessing of administrative dara; we can add:

* A virtual f:ilc handler, that joinz lengthwise two
recards kelaonging tc twe ditferent files; for ins=-
Lance, suvpuse we have in one file information abour
an employee, its age, salary, etc., and in other file,
infeormaticon about 2ts paot Jobsy using & primary key,
we ran think =hat we have 3 sing’ep Thnrg file with no
redundant informetion {this is the saue as Lhg jodn

function of data base scystems).

8 virvrugal record handler, thar handles unexistant
records., Tar instance, Suppose we define a virtual
record which is the sum (accumulatian) af another
Twenry recards (gAay, a Department divided into twenty
wilives) s Lhey vvezy cheonye te ddta Ln the subordinate
records ic "autemdtically" reflected in thé virtual
recexr, What really npappens i1s that the virtual
ceverd  dues Lpl yetl  spdated esch rime A rhange

oceurg in one 5I 1ts twenty sons; the changes gel
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pusiponed until the wirtual record gets consulted
{rcad). Thie being the case, the system "guickly"
recomputes the values of the virtual record, and pro-
Auees thew Lo the function reguesting the data, just
es if they were read from disk. A virtual record

Kag zero updating time, nutr a lang read time.

virtual records vannuvk be written.

* A virtual property handley. Some properlies ven be
declared "virrual", i.e., Lhey can be computed frxrom
"real" ur virtual properties. Suppose we hava as
sroperties of an employee its salary and the number
of chilAren; from thls, we c¢an compute the "virtual"
properLy “salary per capita", using a termula; in
this eagce, we 4o not nesd to store this data into the
recocrd af the emplovee. Virtual pruperties have
insrant updale time, and they do not ocoupy epace in
disk. Nevertheless, they vonsume compurer rime
{the time to evalnate rthe formula) when they are

"ypad" from the record.

USE OF PLUNOCRAMS FOUR AUTOMATIC PROGRAMMING.

If we s=we carefully the above teels, we can say that,
thfouga a written notation, simpler than Pascal, it 1s possi-
ble to convey tae appropriate functians ol lagutting.
trangsarfing, nonsulting, und Gutputting information Zrxom a
cet of files: cweratiens all of then germanc to "administra-

tive data Srooeesing”.

3ut we val Yo lkevong thig. We can drow 1n the acreen
ul a terminel tae trancfo¥matisans, the data alguigition
doguments, ete: These crawings should be the easiesl of them

te. usa, encier, say,lLlanr having to learn the intormediate



notations we have just finished dascrihing. And then, a
giant (or not so giant) compiler cdould Lransfurm Lhe
drawings intu the intermediate notations. With the final
result that the final (application) programe could ke
working, it we just supply a drawing of what the systen

dors, or how does it do it. Sergio Chapa, one of our Ph.
D. students, is beginning to explore thic path to "automatic
programming” of administrative processes, given & sketch af

wnat the system does, what are the documeats handled, etc.

Civen a tluxogram, we need not automate "all of it" .
Rather more usually, only some parts are suitable (cr worthy)
of autumation, Thus, given a fluxogram, the user "draws a
dotted line" arcund a subpart of it, and only the boxes in=-
si1de it get compiled. If the dorted lina cuts along some
1ine inre the subpart, then a printed form has Lo be captured
{ky the capturer); 1f the dotted line ocuts some line coming
out trcm the cempiled subpart, then 2 printed repart has tn
ne generated (hy the report writer); these are the interfaces
between Lhe written world (of typed documents) and the

machine-readabla world.

USE OF FLUXOGRAMS TO ANSWER INQUIRILS
ABOUT ADMINISTRATIVE FROCEDURES.

The Fluxograms, 1if well used, describe whal Lafurmaliovn
handling guwes irnto an zifice or orqanization; theréefere, the

information ncececa to anewer inguirieg ascut such hanaling

iz thare, (merids of rhe type "Whar pan T do ta obrain...?"
czn be answered by "digestinu" or inspevling Lhe [luxLyram,

and Zindin¢ one [(cr morxe than one) trajecterieo from the
irnitial state [(where the inguirer :8) to the tinal state
(wheare rhe ifnguivrer wanos tao god. T"How can I chrain a

driver's license, given taat I 46 not kaew hew to drive?.
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“How can I become a Pope, if I am already a Catholic Priceoct?"
or "How c¢an I obrain a huilding permitz". In rthe answers,
one can make use vl “"subroulines" which supposecly Lhe
inquirer knows (otr he can further ask). For instance, one

answer can begin by saying:

1. Decome a Cathelic Christian,

2. Become a Catholice Priest.

Xo: ox % w0 e

Bach of these lines "invokes” a complex subroutine,

whien the inguirer can expand by asking further explanation.

CONCLUSIDNS AND RECOMMENDATIONS
FOR FURTHER WORK.

Conclusicne. The fluxograme seem to be a useful
nararian for describing certalin kinds of data processing thar
mairly invelve transfer and reshuffling of infermesticn.
Together with the Fluxograms, this papey degceribes four teeols
useful for this kind of "administrative processing". These

rools all are based in the file descriptor, a piece ¢f infor-

mation that describes how the informaticn within a file isa

stored, and what does it mean.

withh the help of the tocls, we can write application
progyams in an intexmcediate notation (that the tools
interpret), instead o using Pasczl or other high level
generai purpose programming lsnQuage. AS they are, then, these
tools alrezdy simp-ify the programming of this kind of applicaticn

aystems.



The fluxongrams can be mure fully used by (a) aulomatic
compiling of the administrative programs, starting from the
fluxcgrams —-- at present, an intermediate notation has to he
manually prepared --; (b} use of fluxograms fTo answer

inguiries ‘about administrative procedures.

Recommendations for furthexr work. (a) Finish the raols

and expand the notztion that drives them; (L) produce addi-
tienal tools, as outlined in Section "Othexr Tools"; (&) design
a notation to describe fluxograme, that 1s amenable to compi-
ling; (d) design the compiler fnr such notatiun: (e) wriLe an
intexpretay for analysis ol a fluxogram, in such a way that

it can answer inquiries about adminigtrative procedures.



o
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