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1 INTRODUCTION

“ ,

The need that oxistn today for'a stangard nethod for defining problams‘
has lead to oxpcralontation vith decision tables. . To -date qn approach
ssens t0 offer as anch success particularly in thoee systeqs that usually
- have a nusber of 1ntorrelatod nditions that require spoéi!ic actions
for which flow chartn and narritives are cumbersonme.: ,“ ' .

Computer progranning demands a precise, -ritten,dexinixion of &1l in-
'-tructaons, !ron routine steps to complex logic dccxsions, ‘all of which
varo based on a myriad of facts and conditions. By ndins
fahles tocm‘lque, these facts and .conditions ‘can. be st

that are necossary for varyins conditione 4 ’/’/,,

it simplifies th‘Laﬁaas of gommunication betw n the sistels agal:at

and "the prosra-ner by .reducing the a-ounx of narrative information

‘1t -makes cloar that which is ditticult %o define and hard to 1nterpret
o and 1t also.penves as a valuable ai@ ‘4n the documentation phase‘

R .
. . & Bistory / . e
' The origin of decision tables sgfings partly from the general use of

. tables to present 1nzornat10n oftectzvaly, and pnrtly trol the devele

opment of truth Lables to define. losic. T
wover, ‘the history of their use in data. processiﬂﬁwand the conputer
lansuases adapten for them can’ ‘e summarized as tollous:
First for somesdefinitions; : . : y
o A_ Decision Table Procqssg: is a progral for’ translatinq Jecia;pn tableﬁ
into executable conputerfprogra-s . P .
.AnJInterpretive Routine’is a single conputer progran capable of an-
alyzing any decasion tahle and then soloctins an appropriate subroutineg
- to process actual dqga < , : ot
A_Compiler analyzes statenents in a source language, gennratea machine
. lansunso instructxéns, and compiles these instructions 1nto an opera—
tlonal progran - |

£
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" A Translator or Prc-Pro;essor tranelates decision tablca into an oxisting
source language which tan be processed by compilers alroady avnlable.

. & 1. In'1957, genéral ‘Rlectzic initisted a study which culminated 1a the 7*
development of " decision tables “ and a conputerized method ror solvins
thon. An improved mces»r ‘and J.anguaso called TABSOL (TABular Systems

. Or.tented Langaage) ihich is san eXxample ot‘ a decision tablo npi,lpé, us‘
implemented on the GE 225 in early 1961, , . ’
2. In 1953, Sutherland Company developed its tables strictly as an aid %o
) nystus analysis and doculentation 10.11:\5 the solution.of the table to
| the prosrmer. . et T o - ‘
3. In 1959, "Hunt I-‘ooda and Industries besan usiag decision tables as an, aid
" 1in man-toeman communication, ° -
. 4% In 1960, the CODASYL (wntcronco on DAta SYstenms Langques) Sntou
Group after reviewing. several ppronches to the. object:l.ve of donlopx.ns ‘
a uphine-mdependent, systo dorigntcd language, began to stuéy
] dec:tsion tableg === - )
" 5o In 1962, the CODASIL SystemsyGroup study resulted in a decieion tablo
‘ lan hage' known as mmn-x (DEcision tmoa, Eperamental). - " | . :

of geles Chapcer o! the Association for’ co-;mtins Hach:lnery o
,(ACM) appointed a working group Who developed DE‘I‘AB-65.
7. otner 'ork on decision tah].es was n?pendently taken up by such ‘cotie | )
panies as- ' . .’ ‘.
. Hoxgh American Aviation 'DETAB-66' \
., o Dow Chemical conpany 'DB‘]:AB-(:?' B :
s The Insuranco Company of North América *LOBOC! (LOsical Business S
oriented Coding). . g : . S
+ Rand wrporation * FORTAB! (1t coup:l.ea* decision tables with rortran)
. Bell.Telephone of Canada 'PET' (Présprocessor for Encoded Tables) )
‘ « RL.Martano and Coy,Inc. *DETRAN' (DEcision TRANslator), o
Both PET and®DETRAN are examples of processors which efi'ectivgiy '
oxte'nd decision table _capabi,l’iticq to‘the‘,cagputer-]leve].. ‘

. . *
L A . ¢ -,
. - ‘

i - D -
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, , I1, BASIC STRUCTURE |
A decision table is a formal sethod for reco;;ding the co#dttioig

- -applying to a particular situation and the actions which ensue from

LS

.
A

© their ditforem'. possible combinations. In other words, the- decision

table shows all the evpropriate decision rules governing the ‘situation
at ’hq.nd where cach decision rule represents the relationship between
a setol cond;i.tiona and thei.; associated actions and is ‘of the form:
ulandaanac,ﬁg_l_Xand!andz .,
( . CONDITIONS ) ( ACTIONS ) - -
waile the format of decision tablep can be of many types} FLg 1T’

18 ad m\itrated decision table tornat that is in general use,

- —_

B N : Job Date
‘| Decasion Table |rrepared by -
LI e . -lbecislonbecisio ecisioz Rule
fable Header - |jRule 1 le 3 neader
’ - - -
Condition Stub Condgtion
! nntry
. ! | ———————————— —— 1=h
. . ’ "‘
Action Stub 1 ﬁ:&;‘
. . . | l’and

: ‘ Fig.II.1 . -7
& - . An 1llustrated oo >
' . *Complete Decision fable Format .. .

v’

There are three main parts to decis:l.oh tables; the table heador or |

zdentiﬁcation ‘portion, the body and the rule hoader. ’

1. The 'rable Header contains the descr:.ptive titlo of the aystem or

4
- R Y

k]
i

“'Hartin L. Rubin, ed,,. Bandbook of Data Procesging Hanagement 6 vols. (‘

(Princeton: Brandgn/Systems Press, 1970=), Vol. 3: Systems Lily cycle
tandards: kcnoms thod by P. 4uckerman, pp. 91=y8. ’

»
¥

L -

R ‘?l‘

IF
and

and

and
THEN
and
and




procoduro covered by the tabl.e. It is the eupper lezt portion of the table.
2. The Eg it consists of four baa:.c sections, A double horizontal line

.ddvides the decasion table into two major sections: Conditions and ugl_o_x_xg
as shown in Fig.I1.2. A double vartical*lina divides the tahle 1.nto two
other uaor sections: stuo to the left and
" Entpy to the m.ght as shown an r.i.s.ll 3. 1F counn'xons’ \
These double lines are an invaluable aid in . L )
reading the table. Tge stud portion describes . ' |
and names tne conditions and actions in N | '
which we are intersted; the entry port:l:on ) o ACTIONS
specifies the logical relationships. - . AN
Horizontal levels called rows, run across - Fig.11.2 Conditions
and Actions
the entire table, To aiQ in dentitn.n; )
thel, thoy may be assigned letters or . : . N
pumbefs. The gntry port;on 1s ‘subdivided by--- 1 . R | ‘_ . i
bertical lines to ‘forn columns called rules.  swB || ENTRY L
"Fig.11.4 shows the four ‘basic sectiona' ; T ‘ : ' J
1. Conditlon Stub it 1s the upper left ¢ o ' ) S
quadrant. ere named yariables being s - L B | |
examined %re 1isted in a question torm. - na‘.xthz g:;g“‘b and ’/ '
i1, Condition Entry,at is the upper right N - Y /
.quadrant. Here particular.values for those . . | .« étub u mth
conditions fariables are specified on the " CONDITIONS
corresponding lines (rows). ¥or a nnted 4 ' ’ ' ,
entry table responsps.are .;-eszr‘;.cteu to "= ====*F=
to indicate yes, "N* to jpdicate no. 4 ' ", ACTIONS
condition entry is left blank only if the . Stub jLEﬂtl'l
" cqndition does mot apply Or if in the . Fig.II.4 The: Four Basic
presence of other conditions a .yes ‘Or no Sections 'of a Decision
. Table Body
cennot affect our actions. -
144, Lction Stub(the lower left quadrant.)lt 1s here tnat poss:l.ble actions .
are described, o : = . .
1v. ‘gt:l.gt_l_g-‘gggz( the lower right quadrant.) It is here that the executions v
of the actions are specified, For a limited entry table, the only
perm.ssiblo ontry here is an "X"-, on’ the corruponding line next to a .
1listed action to indicate “Teke this action“ ‘A blank next to.an action ..
'uaw be interpreted as "o not "take the act:l.on shown“ . '
| | : . ‘ -y, /.
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" + . 'The'stubs may contain a number or different conditions and actions as

| " required. A‘'particular instance’(cbnbihation) .0f specitied conditions and

: tho&r assoclated actions constitute a decision rule, Easantinlly,

' docision rule 15 an "If oo Then ,o." statement. Decision rules are set in
vonticnl columns in the entry poption of the tahlc. -Each decision rule can *
be read in the ‘directiom.of the arrows shown in Fig.II.1l, and 1s given a
nunbor-tog-identification PUrpoEes. To interpret the table, one single

rule ‘has to be éxan;uqd At a_time, together with the information on the
stubd; only one rule can he satistied an a single pass (examination)

"\ - through the table.:. - ‘

5. fhe Rulé ‘Header it 1e above the emtry portion of ‘the table and 1t 13‘
here that numbers are given to the different decision rules, -

|}

? . The laat ro' or rows of the table are used tbr any necessary remarks.
:_"_ 1 \ | * ) ‘ - . ‘s B . #o .
E L : “ Types_of Tables o

a -

: Tﬁe decision tables arc classified.accordins to the npproach taken in
' t’ ,ontrios mto three types: : « .
\ ginzted EE ry Tables Here comdition entries are lilzled to "Y"s 9 “ling,
_or blanks, and action entries are limited to uX's or blanks. Although /
\ lizited entry tables tend $o be longer than the other two types, they! ‘are
1 built on binary logie patterns, 'hich-azo eaﬁaciall: well suited for
congntor applications, = ¢
2¢ Exteadad Etgz Pables Here. the stateuents in tho stud portion of the
'/ table are oxtended into the entry portion, The stib portion identifies
’ .the variables vhose values are assigned in the eitry portion. Thie type
_ lends itself to problems 'here a feu variables can have many values, |
3, Mixed Entry Tebleg When 11u1tod entry form and extendod entry form are .
combined 1nto a single table, the resulting table 13 said to be in mixed=-
entry torn. Even thou;h thesa two forms na: be conbined, one form only
lust be used oxclusivbly '1th1n each horizontal row of' the table.

An eéxtended or a mixed.entry table may aiwaye be changed anto & limited
antry table by listing each of the values of a variablo as a separate
condition or action and asaigning "!"s, "N'*g, or "x"s to the appropriate
rules, This fornat is more. procise, since each variable can have only one
of two vaftes. . , L :

AN
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. I1X. AN EXAMPLE FROM THE

LIBRARY . e e

Before we give our example for a library proceduro, let us mention —
-  some of the characteristics of a procedure gfecriptton-

. Possible conditions isolated ° 7

. Possiblc actlons 1solated

. !he conhinations or conditions calling for different actions are described

. - = 7 o The actions called for are described * - le .
- o If a combination of conditions calls for a series of actions, the adtion
sequence is specified, o . S
The effectiveness of a procedure description is increased 1!: o
. Language- is standardized . . '

o buplicatioh is eliminated , '
,_”fmn,@—ial—pesaxhtiitiee~are‘covered - S o .'k

o thnndancy is elxnlnated
'y cantradictxon 18 eliminated

.« The document is readaple (understandable) .

g - Decision tables are a method for prosent ns procodure descriptions in a

- way such that the attdinment of thé above goal s maximized, For our
example we shall start with a narrative as a procedure deacrzption and try

to comstruct, step by etep, the}appropriato decision table for it putting

‘ i mind the attainment of these goals all the time. Some of the steps will
be discussed in this section and the rest will be detailed in the next one.

Here now is the narrative for our -1ibrary procedure example:

Asguigition Sesrching for Pook Puplicates

When a book request is received in the preorder search subsystem, 1t is
first searched in the main catalog to see if it is in the collection., If it
18 found in the collection amd the request is not for an added éopy, it is 2
recorded as a duplicate and is retprned to the requestor. If it is in%the
collection and the reguest is for an added. copy, it is saarched 1n the |,
In-Procoss tile, 1f it is found in this file, it is recorded as' a duplicate -
and returned to the requestor, If it is not tound in the In-Process file,
E it 1s recorded as an added copy, and the verified bibliosraphic data are
added on the request slip and the search is continued..

If the book is not found in the collection, and the reqqest is not for
an added copy, and it 1s found in the In-Process file, 1t is recorded as a

dupi{cate, and is returned to the requestor. If the book is!not in the
' . \
\ 6'
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collection and the request is for an added coéy aid 15 found in the in- )
_Process file, it is recorded as an added Copy and .the verified bib- #
liosrnphic data are added on the request slip and the search is coantinued,

A It the book is not in the library and is not in the In-Proceaa tile, ‘
tho title is segrched in the LC proof-clrd file, It the LC card is‘not
loclted, search is continucd;,lf/:hb LC card is located, the main entry
on the. rpquest slip is checkod against the proof card; 1t it is the same,
search 1: continued. IZ it is different, the main eutry on the request
slip is gonrocted to contor- wvith the proof card, and the main catalog and
the ln-Propass file are rechacked.

: — ) o
Before we start to 1so;ate the “conditions and actions, if we observe

the last parusraph in our parrative we c¢an see that for a unique colbina- . .

- tion ot condi@iqns (the book is neither the collection nor in the In— 1

) Proecs: filc),ma i&;hllyrnci'proqodnro sod:ent (searchins ti;7£5m§;;;§:A _ ___:_T

card file), is called for. Furthermore, for a particular combination of- . i

conditions in this new procedure segment.(the’ nain entry on the request
slip does not conform with the LC proof car@), we have to correct it amd
then start allover again to aee it the book\is in the collection etch
!brtnnatelm, the decision/table technique orters,great tlexibiiity
throush the "Go to Table x"/teaturo. This feature not oanly helps ﬁrovent
cramning of actions into one table, bnt also Binpliries subseqnent changes
"that ,Bay be necessitated by redesisn. ng dv the actions on one t ble might
refer to anothor table with anothor set of ¢ &ditions and actions. titp the /\%
o~ ’oxccpmton of the return of control from a cloaed table (the discupsion of
* .which 1s beyond the scope of this paper), all tables are entered Tron the
tops ’ \ i
By using this valuable reature, we will be able to link two decision
tables together in order to describe effectively the procedure 1& our ]
. example, S
Reading through our narrative, we can:
* 1, Isoclate the conditions
2, leolate the actions \(

' for each of the two tables. \
- Following is the same narrative with the conditioms u%ferlined by single lines

LT
. e 2
S

/ P.S. Notice that the actions that might in fct be replaced later by the
g to the other),

and the actions by double lines,

"Go to Table X" statements (simply referring one tabl
are underlined by broken double lines, \




When & book roihoat 18 received in the preorder search subsysteam, at is

first scarchod 1n the main catalos to see if it 1s in ‘the collection. If it

is tbugd in tho collection and the request is not tor an addod cogz 1t is

rocorded as a ggglicate 4nd is returned ‘to the reggestgr. If it 18 in_the’
\
collection and the ;eguest is tgr an added copy, it is searched 1n the In-

Process tile, 1! it is !bund in'this file, it is recorded a31a duglicate

and ;etn:hed to the reguestor. It it is pot found ;n the In-Procesa file,

\

AN it 1si£ecorded as _an addeg cogl, and the verified bibliograpggc dega arel
" added. on the reguest al;g and\the .gearch is continued. I

°  If the book is mot gomm__muec,s_i_qg_, and the WM ,
. _an gddod copy, and it s -process file, 7f;e recorded as a
| l l:l.cate, and is returged to;l:e- ;2,9, de?tbr. It the _I_:gosf is not. ix_;, the

eollection'and'thé eguest is for an added copy and is #ogﬁd in the Tn-

ceag ﬁ.le, at is recorded ‘as_an auéd copy and the yerified hib-
ligg;ggg;c data are added on the reouest sl;g and the search is continued,

\ - _—.———.—————————'————_-
If the boole 3s ngt in the .1ibrary and is mot in the | ;n-Process file,
the title is searched in the _LC_proof-card file. 1t the LC_card_is not -

Hﬂ—-===——=======-- - --======= zZR=S== _—?—_-

locnted search is continued. If the gg card is 1ocated, the main entry.
Qg_ggg_;gggggg_glgg,aa checkod aga;nst the proof cardy\it it is _the same,

search 1s contapued. If g_g_gm the main egt;x on_the reauest
slip is corrected to contorl with the proof card, and thé main cat 05 and

the In-process file are recnecked. E
IB.IIEHI-IS-S==-=======3==-_- = \ .
. - \

Now ve can litt the 1nolated conditions and actions from the narrwti!e

deacription and put them 1nto two separate lists as shown in the next pagie
P.S. Notice that the conditiohs and actions Br each of ‘our® prospective

tables, ara separated by broken doudle lines and are given sequeni ' \
numbers. ) o, A

L Y




4

Conditions

1. 1t is found in the collection
2. Requaét is not for an added
copy '
" 3+ In the collection
4. Request is for an Addedccopy
5. It/is found in this fxle (the
' In-Procesa file) . -
6. lot !bund in the In-Procesa |
. f1le | 'x
7; Book 15 not found an the 7
éclloction
8. Requost is not for an added

- ©

copy .o

.

4

9; It is found in' the In-Process’

file °

N 10. The book is not an the °

" ¢ollection
1l. Request is for an added copy
‘.12, Is found im tne In-Process
‘ " file

" 13, Book 15 not in the library

4. Ia.pot in the In-Process file
88;==============8===

-de LC card 1s not located

2."LC ‘card 1s located

3. Maan entry on the request
Coe 8lip 15 the same (as the

L \ proo' card)
M. It Ja different

7

'10 Is

"10.

Actions

recorded as
returned to
redorded as
4e Is returned to the requestor °
5. Is recorded ag an added copy

6. Veriried bibliograpaic data are
' added on tﬁe request slip

7. Ser + .z atanued

¥, Is recorded as a duplicate .

Y. Is returned to the requestor

Is recorded gs aq.added copy'
Vori};ud bib sréphic data arel
added on the request slip

a duplicate
the requestor
a duplicate

2. 18
3. 18

11,

.li.»SGar»h is continued p
13. Ttle 18 searched in the LG .

proof-cdrd rile
====================B vy R
1, Search is continued '
2. Search is contanued
}. Main. entry on\the request slip
is corrected \
k. Hain catalog and the" In-Proceas

. rzlo are rechecked

«

3

Bo' as we have isolated the tond;tions and actipna, we should'

'~ 3% Standardize the language: One thing’ that can be- obgerved about tﬁb’above
"o comditions and actionms 18 that some of them talk’ about the same thing in |/

different ways. For example condltxonslo and 13 for thp first table above

~are the sane. 81m11arly? we can now replace action
by ﬁhu *Go to Tabie 2t statquﬁ%; and action 4 for

nQo td Table l" statemenﬁ.

LY

ts for the first table

v

13 . #

he second table by the_

Ty




T 2e Return_to ‘requestor
"4 3, Regord as duplicate ) "

‘ ]:'20

v, L ------

v. ‘\\ e ) ) l\\ . ) -
Here aré the .conditions and actions, for each table, with the -language
standardised and the. condIEIEE3 written in question: form.

fable 1 . 6" ‘ Table 2

Sonditions ) genditions
1. - ia collectiom?  * - le LC card not located?
¢ - est not for added‘copy?\ 2. Lc:card located?
3, Book in collection? 3, Same msin entry?
4. Request for added copy? ' 4. Difterent main égtry?

5. Book in In-Process }1197 Actions s .
" 6o Book not in In-Procesa filo? TEssses -
?. Book not in collectioq? L

8:. Request not for adﬁyﬁ copy? 2. Continue search ‘
9. Book in In=Process file? ; 3. Correct main entry on request

0. Book mot in colfection? slip .
‘ * 4 do to Table 1 .-

11, Requast for added copy?
Book in ‘In~-Process file? - . ' )
‘13, Book not' in collection? ° . -
lk.,Bonk not in In-Procass file? :

1. Continue-search

Acﬁ.ms <. .\: C. ‘ -

1. Record as nuplicata N\ °

" ko Returd to requestor
5. Record as added copy .
6. Add veritied bibliographic data
f on’%equest slip ° . o
7. Continue search o
8, Record as duplicate
9. Return to requestor /

10. Record aé*éddéﬁ‘copy ' . /

11, add verified bibliographic data /

. on request slip ’

12. Continue search

13. ‘o to TabtIe 2 _

" Now as we have standardized the language, we are in a position to:

4o Eliminate duplication

5.. Eliminate negative conditions

¥ -

) 10




"It 18 easy to see thut many of the conditions and sctions are du~
plicates, For example condationsl and 3 for table 1 are duplicates.
Besides, as with respect to each condition, we, are going to indicate
whether or mot it is present; ‘that is, for each condition we are going
to answer YES or NO, 'e\shouid, to avoad duplication, eliminate negative
condltxdnn For -example, con&itions 1 & 2 and toriditions 3 & 4 for table
- &y are negative to each- othera. Keée are the conditions and actions, for
- each tablo, after eliminating the dupliuates and the negative conditions.

Table 1 . Table 2
Gonditions o | Gonditions
1. B?ok in collection? \ l. LC card located?
" 2. Request for added copy? | 2. Same main entry?
3« Book in In-Process £ile? e , t.
Actions - | actions
1. Record as duplicaﬁh ' " 1, Continue search
z.‘Record a8 added copy -0 COrrect naln entr} on :aquest
3.-Add veriried 'bibliographic . 8llp -
data on request slip _ 3¢ Go to Table 1

4s Return to requestor
Se Continue search ) ‘
6. Go to Table 2 oo ' ‘e

as

Here are the two linked decision tables for our example:

Acquisxtio; Searching tor Book 12 |3 d, 5| 6 B
Duplicates, Table 1 (of 2) . . SO ; -
. Bod¥ 1n_collection? Y Y|y |n|N|n
.~ Request for added copy? Y|Y|N|Y|N N
o Book ih In-Process file? . YIN|] Y |Y|N.
‘ : y
« Record as duplicate . . X X X ‘ \ .
o Record us added copy 5 x| |x ‘,5 \
o Add verafiod bibliographic | X X ‘ K
data Qn request svlip
| « Return & requestor. X X X ; °
e Continue search ' « | X X ’
o Go to Table 2 | Fﬁ




Acquisition Searching for Book 1213

Dupl¥cates., Table 2 (of 2) -~ .
o LC card located? =’ Y |Y (M| ’
o Same main entry? ' Y [N . . .
. coﬁiinuo search - ' : : X| |X
; o Correct main entry on 1 X
/ request slip ﬂ
e Go to Table ) - 2 B

_ Let us now review some of thohpbinfé we .have studied.so far about
- decision tables and how they are demonstrated in our example.

» The ¢ ondit;gg are listed in guestign form in the condition stug.

!ii“iétiéﬁg‘are listed in the action stub, .
< Tor limited entry tables the entriés are limited to YL%s, =yng, and
) blanks in the condit;gn entry, and “X~s and blanks in the action entry,

« The table header holds the title of the system or procedure together
with the respective identification number of the table if more than one
tabtle have to be linked together, :

o The rule header holds the identifying numbers of the dirtorent decision
rules.

\ * !%g decision rules are set in vertical columns in the entry portion°ot
| the table. Lo RO :
» o In table 1, the first rule (co}uan 1) says: ;_ £ tae hook is An the
collection, and the request is for an added ‘copy, and the book is found

in the In-Process file, then record as a duplicate, and return to tne f
"

"

requostor. : . N
¢ In table 1, the last rule (rule 6) says: 1f the book 15 ne1ther 1n fhe
collaction nor in the In-Process file, Go to Table 2. /

. In table 2, ‘the second rule says: if the LC card is located, and 1; the .
| main entry on the requaet slip does not conform with the proof canJ

correct main entry onm tne request slip, and 'Go_to gable . /‘

o As ve have said before, with only one exception, all tables are ehtered

from the top. That is, 1f we follow up the path of the second. rule/ Q

table 2, it will always be examined asa1nat the rules in tuble 1 tron

left to right, rule ome through sax, exactly in that particnlar order.

It rule 6 in table 1 is met again, and we follow it through tablo 2




) Fl

! .
f L
, .
. . s 'c te .
€4

1t will first be examined against"rule one, which-it wall always meet,
This is becausé. the LC card has been located' earlier, and the main entry

.
[
|

b 1' has Been correctud to conrorm wath the LC proof card, which satisﬂ.es

-this mle, and search is continuod. ' )
t‘ . , : "
s’ . . . . R
‘!: -Z. z
! I ¢ : - . ’
- ~ ’ - ’
L 4 - % —_——
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IV, BASIC STEPS IN GOﬂSTRUCTIHG
» DECISION LOGIC TABLES

k]

While the‘iésxc steps can be put in a preciea, compaét and comprehenw~
sive manner’ in this section we shall discuss and give examples ’
of the detailed necessary steps tor, constructing a parfact decision tahlo.
Motice that the first five steps we have already discussed and appliad in
the previous seetion. ’ :
1. ;solatc;the conditions.

k. Eliminate duvlication.

S Eliminate negativo conditions., '
n_execution order: The logic of tho table is not dependent

on the order* in which: the comditions rows are written or the order in

which the rules are Jormuléated. Actions,’ houever, are portorned ip the .

sequence in uhich they occur, In lany procedures, actions must be taken in

a specific sequence. In decision tables, this sequence is generally 1ndicat- )

ed by the sequence tha actions are listed in the action stud.- In those .

instances where the actions sequence for one rule ie different than the’

actions~aequenca for another, the sequence 15 indicated by subatituting

" numbers for the "X"s and numbering the actions in sequence. Our example

. doep not need this refinemenr but is shown. Iith it in Fig.IV.1l.to '

lllustrate the point. ,

2

Table 2 (of 2)

-LLC card located?

.Same main entry? .

P , Fig.IV.1

.Continue seurch b )
sCorrect main entry o '

‘ on request slip

«Go to-tahle 1

£

_}Rcbert M. Hayes and Joseph Beckor, Handbook of Date Erocessing for
i1es (New York: Becker and Hayes, 1970), pp. 158~160. T

i
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°  compression has taken p‘lace.

L3

LR

7. chegg for ggmg;ateness-vA table is complete in a nathenatical sense®

.only 4: all mgthonatically possible conbinations are covored. We can uae

a simple formula to determine the’ nu-bor of possible conbinations any

table must cover: where only t'o variables’ are present, 1! n equals the

pumber of conditions and r oquula the nnnber of rules, then r-a“.

However, impossible or irrelevant conditionp should be combined with
possible or relevant ones; :xﬁoush the use of blanks, At least gnc=rn;o,
however, ahould not contain blfnks. A blank in any rule is a sign that '

H ?
X B . .

Definition ‘ )
« A Pure Rule is a rule where #11 the condition entries are either
a Yora’
o A Mixed Rnlé is a rule where any i34 the condition entries is a blank. “

Wi

To calculate the number ot colhinstions contained in any mixed rule, we

can use another sinilar farunla. “Assuming two variables, where b is the
nunbcr ot'ﬁlanks in the condition entry of a given rule and ¢ is the - ..
number of conbinations, then c-ab.- .

By calculazing the number of conbinations encompassed by each ‘rule, we
can arxive at a rulo count to verify coapléteness, Fig,IV.2 11lustrates

-, Table 1 expanded to allow tbr all the mathematically possible conbinations.

_ ’rabie itot 2) - TiTz]3[&4]51617]8]
‘o Book in collection? ety !\ Y|N|N[N|N
oRequeat for added copy? ||Y|Y|NIN|Y|Y NN /
.Book in In-Process file? ||Y|N|YINX|Y N|Y|N|

_ : t ; . .‘. 4=éﬁ

+Record as dvplicate X| X X
.Record as added copy X|. X .
«Add verified bibliographic X <1 X !
| data on request slip “ | .
\ «Retura to requestor X XX ‘X
«Continue search X X
+Go to tablo 2 X \x
T
ﬂ.s.IV. * ;
8, Eliminate t diction: One of the advantages of

decision tables over other forms of procedure description is the ability
to apply a test to detect redundancy and contradiction, Besides, . several
lavs can be applied to eliminals redundancy. (Contradiction i\s something
we have to eliminate ourselves, since it indicates confusion with respect
to the proéaduraebeinz described, ) ’

19
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* All the lavs t6r e.l.:.mnaunﬂedundancy have to do nth rules havu{g

tpc sane actions. . / a
First Law: JLF Wity tHE EXCErTIUN OF ONE CONDITIUN, uwu hUbH HULE§/(ruxea
having the same actious) HAVE THe SAME COMDITION II'I'RIAS,

o AND IF mn THAT ONE couuulou (the on¢ net having the same ent«ﬁes)
ou RULE HAS A ¥S ENTRY AND THE OTHER A NO ENTRY, /
o THEN THE HULES CAN HE COMBINED INTO OME WITH ‘tHe sMTHY FOR ;u‘r CouItION -
{the one having a yes entry in ome rule and a no entry in thé other)
BECOMING IHUIEFERENT (blank), e
. Now Af we notice the rules ain table 1 (Fig.Iv.2), we can s« that ru.l.es
38y, and rules 6 & 8 are redundant according to the first law,° Fig.IV.3

shovws the ‘table with these rules conb:lnul as speciried 1n tha lav. '

N

fable l(of 2) . 1l2]3]|4]5]6 .
.Book in collection? ) YIY|XINININ
«Request for added copy? Y|Y|a]|Y|N
'+ Book in In-Process fiie? YN Y|I|N

o 4 :

oRecord as duplicate X X X s
odtecord as added. copy’ P 4 X . ' .
oAdd verizied biblaographic ||° |X b & L ' r

data on request siip y , K

| «Heturn to requestor X X X -
+Lontinue search . X X
.GO to tahle 2 . X s “' x 4
- Fig.IV.3 - }‘,.f-’ Naoo!

Now. that we have applied the first law, we are in a position to state
the .test to!\ detecting redundancy and contra&ctmn. '
EACH PAIR OF RULL-.‘S RMMAINING (after application or the tiret law) MUST
HAVE AT LEAST ON: CONDITION FOR WHICH ONE RULE BAS A YES ENTRY &KD THE

O1HER A NO ENTRY, ! ‘

If a pair of es_ moeta th:.s teat, they are said to de 1ndegendent of nch
other, 1f ther aro any rule pairs that are dependent (not independent),
then: the decisibon table still contains redundancy and/or contradi tion,
. Agdependent e pair with the same actions andicates redundancy.
o A dapandent rule' pair with aisrferent actions indicates contradiction. . 1
An 1nspection of Table 1 in ¥1g.IV.3 andicates that ail the rules are |
mdepenuent ot each other i.e. it is free of redundancy and/or contradic- 1
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1f the test :.ndicates the' pre.sunce or some dependent pair rules uth

the sune ;ct;ons, the app.ucatlon.ot tu;thor laws for reaucing redundancy
becomes appropriate, @ ' P

"Second Law: IF ONE RULE 1S Pum Ao THE OTHER 15 MIXED, THE PURE RULE IS

CONTAIMED IN THE MIXkD RULE. o . ' .

In the illustrated example in Fig.1V.hy tnis law 1fapp1:tcanlo to n:l.xed T

T rale and pure rule 7 which are redundant. Fis.IV.S shows the table after

removal or rule 7. : _ . ' ‘
1{273[4[5[6]7 [Tz 3]s |5]6l
conaition X [jy |y |y |l w|w|n| |.condition 2 |l¥ |¥ {¥ |u |u|n
condition 2 Y N | |¥lIn]| |¥Y| |cComaition2 Y |N | |Y |1 |
Condition 3 (x| |m{x| |m|w| |.condteion3 fY| |N]|Y| |Nf
;Action 1 xlx| |x|x|x| Joacttonr : || [x|x]| |X -‘_j
Action 2 [Ix|X|X fedctton 2 | [Ix |x |x .
Action 3 . x|x|x x| |edction 3 X |x |x
Fig.IVou | ' Mg.IV.5

AM_&_' 1F BOTE RULES ARE llIXED. THERE IS AT LEAST ONE PURE RULE,
'COMMOX TO HOTH ‘THAT CAM BE ELIMINATED FROM ONE OF THE ORIGINAL RULES.
In Fig.IV.5 this luwAs applicable to rules 2 & 3 and rules 5 & 6 .
Fig.,IV.6 shows rules 2 & 3 Oxp&nded into the pnre\nuos that anade then np
where we can see the pure rule that they have in common.

’ 1{ads 35/3‘456 3 112 1384 |s]6
condation 2 Y !y | !y | v |u|n |x]|.conaition llg Yy |vIn |n
Conaition 2|l Y |8 | N |x | ¥ |¥ |~ ~Condition 2[fY |¥ |Y |¥ |N
Conaitaon 3|{Y |Y |'N N | N |Y ¥ | |.Conditaon 3 LA} ‘R

ll ,
bi
Action 1 x| x|x|x x| l.action 1 xlx | Ix :
Action 2 XiIxX | XxX1x 1 X + eAction 2 XIixix i. 3
Action 3 x {x|x] |oaction 3 Tk x|x
) Fig.IV.?

! - ' l-‘is.IV 6 .
" In Fig.1V.7 wo eliminated one of the t'o common rules - rule 3A, and
coliapsed rules 2a and 23 back down into ouf old rule 2

!he sume procedura is made again utn rules 5 & 6 in Fig.IV.7 and is shown
in ' Fig,IV.8 and k‘iz.IV.9.

) ) ¢




. ] ‘1. o Gn
H \ ) ‘ ‘, . L B‘
= - - -
[conastaont|| v [¥| x|ufn | n|n § n]]|.conastiom|| x| v|x {u [x |x
.Condition2|| ¥ ||y |y| N | ¥ |W | ¥||.conattionaf| Y|4 | |Y [N L}
- Ieogt_itions Y| {N]Y|Y | NN |'N||.Conaition}|| ¥|: | N |Y |
Laction 1 xlx| x |x .Action | x{f] [x]x
bAction 2 || X} X|X "« || +Action Xtxjx
.Action 3 X{X | XX | X}| oAction D . X X
Fig.IV.8 *  Fe.av.s

¥e now have a docuion tabla in ng.xv 9 1n which\all the rules are b
,:.adnpendent 1.e. there is mo contradiction and/or edundanc: between
rule pairs, ‘

« pclude the y ge‘ One’ -ay to assure completeness is to ucor-
porato the e].so rule, An else rule says: if none of the speciﬁed rules
hold, then follow a certain procedure. There dre three main features to
theé else rule; i, 1t is always the last rule ,/

; 11..1t hes mo condition entries = .
a4, 1t must specify some action. s
‘ lhuo the else rule nay proiigo a convenient short cut in the early
stages of problem analysis, there-is alvan the danger that it can
become a "catch-all.®” Since the purpose of usug decision tables is.to
provide a clear-cut definition of what is to be done inm all situations,

the olse rulo should be avoided wherever poasihle.

g:m.. Wot2) - 1[z|3]%]5]¢
;Book in’ collection? Y|Y}Y|R|N L
Rngust for added copy? . Y|YIN]YIN s
.Book in In-Prbcess file? TN YIY|X
[d v ’ ¥ B
Record as dupnc#to X o ﬂ{x
Record as added copy X X )
. joAdd verigtied bibiilographic X{ |X
"~} data on request slip
JoReturn to requestor X X| - | X
Continue search X X
Investigate error X
,Go to table 2 X
Fig.,Iv.10
« .




rieg.1v,.10 shova‘table-l of our example with the else rule incorporated.
Incidentally, it should be pointed out that an our particular example,
the olse mle 1is redundant, because all the posaihdlitiea have been
covarod. , . - -
10, Optimize Searching with all the pieces for each table assenblod,
our next step 18 to arrange them in the best possible order to minimize
" the"searching timew to locate the applicabie rule. Our approach is to:
i.- Arrlnga the condition rows so that the:;ow with the rewest blanks
lpynars tirst, Fis.lvgél shows the condition half of Table 1. (nnsorted).
!1;;11.12 shows it with the conditxon rows sorted.

1]a|s]u]ls]6]

énook in In-Process file? RlY
'] iRequest for added copy?’ Y
h N .

YIN|Y
RiY Y
+Book in collection? HjY]Y

—

«Book in In-Process file?

«Book in collection? ) ‘ .
.Requoet for added copy? Fig.IV,

.

11, Once the rows are sorted, ths next step is to sort the.rules, For
the-purposes . of the sort, we assign a value.for each entry.in the
condition half based on YyNyblank, We will then arrange the colummns 80
© that the ones with the greatest values come first; as a result the "I"s
- will be sorted at the upper left portion of the condition entry. (We
could just as easily take the negative appfoach). working down the table
row by row, the rules ehould be sorted én this basiss ¥ N > blank,
_Exaninins the tirst row, Fig.IV.1l3 shows our example (Fig,IV.12) sorted.
‘Examining the second row, Fig,IV.l4 shovs our example sorted.
Examining the third row, rig.IV.l4 shows our example conpletely sorted,

Fig.lV.15 shows the full table compxetely sorted with the rules assigned

sequent “numbers.




Book in collection?
Request for added copy?
Book 1n In—Procosa file?

=

" - !

n.zzl

'Boéi in collection?
,Request for added copy?
Book in xn-Procoes file?

" vt

W v 0o

ot

g o 322

02

qﬁisition 50ar¢hins for Book’
pucates,. Table 1l(of &)

.Book in colloctionx
+Request for added copy?
«Book in In-Process file?

w4

T

LR 3]

E—_——_—_————
.JsRecord ae duplicate
. Record as added copy
Add verified bibliograpnic
data on request slip
_|«Retura to requestor
»Continue search
+G0 to tadle 2

X

»

o
L)

ciency. Optimization consists of:
Iialmizznz the nuaber of branching 1nstruc§10ns in memory;
+ Minimizing the average nunbar of branching instructions which will

be executed. \

]

Decision tgblos lend the-selves to optimizayion for computer effi-

Fig.1V.1l3

Fig.IV.1l4

m.IV. 15
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