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Tabular Techniques Distribution 114, and 
Confidential Nature of Releases 

We hope you have found releases from the Systems Engineering Services 
Clearinghouse to be informative. These reports cover new developments 
in computer IIsoftware"; Tabular Techniques, one such development, 
shows promise of aiding our customers in evolving new applications 
for IBM equipment. 

Many consider tables to be useful in performing the analysis necessary 
in designing a new system; some maintain that they are more powerful 
as a programming tool; others claim that the greatest benefit is 
derived when used as a standard documentation technique. But regardless 
of the area of use, we feel that IBMers need to be kept posted . For 
these reasons we have gathered reports of work done by customers, 
consultants, competitor s, and IBM. Often the information contained 
in these papers is strictly proprietary . Two such reports were contained 
in Distribution #3: "Information Processing System Analysis" by 
Sutherland Company and HAn Insurance File Maintenance Problem!! by 
B. Grad . It is incumbent on the recipient to ensure that these reports 
are not duplicated or shown to non-IBMers without approval of the 
Clearninghouse. Your cooperation in this regard is absolutely essential . . 

Enclosed in this distribution ar e two new items : 

BG:eh 
encl 

1. An article by B. Gr ad , entitled "Tabular Form in 
Decision Logic!1, reprinted from Datamation magazine, 
July, 1961. 

2. A manual entitled 'GE 225 TABSOL Application Manual 
(Introduction to TA BSOL)" by the GE Computer Dept. , 
Phoenix, Arizona. 
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Tabular lorm Ita •• Itown promlla 01 baing an aHad/'Ia 
war to Ofgoniu and presant daclslon logic lor .ystam. 
anoll'" and COmpel/ar programming. Experlanca to data 
cleariy indlcales 'h, need lor lurllt" exploration and de· 
'Ielopm,nt 01 tabular lorm 10 d,'.rmlne It, range 01 appli­
cation and oue" /I. lutv,. pol.nt/a/. TItls reporl Ita, tit, 
dual purpo •• 01 ,leetch/ng 'lte Itilloricol background' on 
rh. dlvl/opm,'" 01 tabular 'arm, onel indicating it. po •• 
lib'. adrontog.s. 

TABULAR 
FORM 
IN 
DECISION LOGIC 
by BURTON GRAD, IBM Corporation, 

Dolo Processing Division Headquarters, 

White Plains, N.Y. 
Clancing around the office, 1 cnn see three young 
women busHy engaged in the various duties of a 
typical work day. Let me tell you about them. 

Blond Marilyn is a chatterbox. Penelope and Thcrcsn en­
joy going to the movies. Mnrilyn is married, but the other 
two are single. Penelope has nn attractive figure , while 
Marilyn Is somewhat on the plump side. Theresn's quiet 
moods contrast to Penelope's happy ones, but they both 
seem to enjoy life In native Manhattan. Marilyn has dimples; 
Theresa may be recognized by her nmber eyes and red 
hair. Unlike the others, Marilyn prefers Shakespeare and 
country living in Chappaqua. 

Without looking back, can you recall all of Penelope's 
characteristics? Do you have a clear image of e.1ch girl 
and know what data is missing or where there are inconsls­
tendes? To help answer these questions, let's rearrange the 
Infonnation. Displayed in tabular form, It would appear as 
in Figure 1: 

Name Marilyn Penelope Theresa 
Marital S'all,ls Married Single Single 
Hair Color Blond Red 
Figure Plump Attractive 
Enloys Movies V .. V,. 
Prefers 

Shokespeare V .. No No 
Residence Chappaqua Ma nhattan Manhallan 
Feature, Dimples Amber Eyes 
Charac/eriftiet Chotterbox Happy Quiet 

fig ure 1 

From this JlJustrn!ion, some of the advantages of tables over 
nanatlve stylo for comparaUve data display can be readily 
appreciated: Conciseness and clarity is achieved by classify­
Ing data ; Completeness is Insured by revealing areas where 
infonnation is missing; Meaningful relatiONlhips are recog­
nized quickly and easily with the two dimensional structure. 

While recognizing these advantages many will point out 
that tables are merely n systemallc way to present static 
data. Do they have a worthwhile function In a more dy­
namic situation-that of decision making? Would tables be 
valuable in systems analysis and computer programming? 
Before we explore some preliminary answers to these ques­
tions, let's look at 11 brief history of tables. 

universality of tables 
Tables, whet her statistical, financia l, or analytical, have 
gained widespread recognition ; they seem to be a natural 
ronn for expressing relationships among variable factors 
where there are many possible patterns ror arranging the 
signiAcant information. This fact is substantiated by the pro­
fusion of examples in everyday life: 

The ubiquitous government reports with ponderous 
breakdowns of the CNP or a simple recap on 
whooping crane birth rates and population. 
The multiplicity of financial reports showing the 
status and growth of businesses. 
The economic forecasts of things to come ranging 
from hula-hoop production to manned satellites in 
the burgeoning 60', and beyond. 
The daily scratch sheet, the box scores of run" hits 
and errOrl for the latest baseball games, and the 
highs, lows. and closing prices for stocks - all In the 
local newspaper. 

And the list grows. 



application to computers 
Since the early d.l)'s of computer d('wlopu1t'lIt, proAram· 
mers have used UlUl lylicni lables to l'OJLwrt <lfI.(UHl('uts into 
precise functioll;!1 valucs; they have :llso ('mplu)"c(1 l1Iatril 
structure and IlO!lltioll to handle <."0111111011 iufuTillolliuli wit h 
relatively l..'Omplex structure. In tile PilSI fl'w years, IUlw­
ever, there h:1S been substillliial interest in probing the I)()­
tential applicntlons of tahul:lr form for rccurdillg the tlt~d­
sion logic IIself. This Clepionltory work In devdopillj.l (Icc!, 
sion lables has involved C'QllsidcratiOIl uf lIHUl-tn-m;Jchille as 
well as mall-la-mall corumullk'alioll. 

In systems anal}'sis ami m mputt'r progr'lI11lllinA, dct"isiull 
tables, like conventional data hlbles, rt'\aiu :I two-dimen ­
sional structure to portmy sigllific<lnl rl'lolt ionships, The 
form, however, is consider<lbly mnw clahur'lt{~ to show 
mu1tiple condiliOHs and ,It:tions interlm'kcd throllj.!h posi, 
tioo. Within a decision lable <lily l;augtmge (rom II bu~illess 
Jargon 10 lite most ma('hine-urienled may be utilized 10 ele­
press the decision logic, 

There arc other wcll-krmwJl methods III d"Sl'ribe , I busi­
ness system: narrative, How charts, <lnt! Ingk'il t'qU:llions, 
Narrative form, nnfortull;atdy, is oft en wordy, rl.'fluiring 
prepositions, l'Onjullt'tiolls, IIml otlll'r supcdhJUlis c1ellll'nb 
for reauability; there is a cl'rl<liu lal'k of funn alll! physical 
relation which /IIay lead to inaccoracy lind iut'uusistenc;y if 
the user is 1I0t extrl'mcly (':Ireful. Flnw {'harts rcquire IiUl'S 
alld connectors 10 show relat ionships; wlll'1I tllt'sc hCl~mw 
too numerous, Ihe wgie lIlay be diffi('u\t to fullllw and the 
layout may demaml t'lel..'t.'ssivc sp;lt"e, Logic .. 1 ef lU:uiollS :rre 
symbolic curd ;abstract as, for eXil lllplc, Boult'.m '1lgehra ap­
plied to computer prognunmiul-:, Tile mnin lilHillllium arc 
the need for spedlll sk ills and Imtkgroulld to n1w,blaklllly 
describe decision rules IIl1d t ht, ,rllend,rut diHieulty in COIIl' 

municaling equatiolls ill II bllsil1cs.~ cllvinmrnenl. SilUI'teum­
iogs in these well·kllown methods ha\,(' t:il("Om,r~c(1 syslt'rns 
atta!ysts 10 t;rke a h,lrller luok at other nltel1lalin's, 

Tubular form for decision logk' secms likt'ly to satisfy Ihis 
search since " r..~)mpC II ~(ltcs for nlall)' uf the liuril.ltilJII." of 
the other fonm by providinft (:Ompact c)(prc~si(J1I of dcdsiou 
rules, visually effeclive lIi~plllY nf tneauin.L:ful n·I,IUfllI,dlil's, 
nnd slrni.L:htlorw;ml ir ldicaliOl1 of lu/o;it'al l1Irn'spol1tll'II1.,t', 
The si~lIillcaul dilfercllt1J hct\\-l'CII hrbulnr form :Iud ntller 

STU8 

Age 

CONDITIONS 
Health 

Section of Country 

ACTIONS 
Policy limit 

STU8 
Figure 3 

I1lcl hnu~ is IInl iu till' 1I0t' ltUlII:l1 sdU'lIw IISt'd , hilt rnther 
in tht! physical 1.1}'UUI for r('t'oniiug lilt' S)'st{'rns dt'Sl'ription 
or proW~I1US, 

Let's IIOW l'xlImiu(' Ihe lise ti l del'isiOIl fabll's, II is' not 
intemlcd 10 sll~{'sl Ih,lt Ihis fonll is superior tn ('lCisting 
1,ltlj.,'uaW·s where thr.'), arc ,IJlpmpri,th' fllr ,I sp<.'('hl liz('d eI<lSS 
of problt,tIls, l' ,g" FOHTIIAN for HIgdmlic l'aleulations, re­
pori gl'lIcratOt's for prep<'l rin.L: output duclImt'uts. Hather. 
the feclillj.l is that 110 mcthod tmlay is II'd l-llcsij.!lIcu for 
syslems men lu usc for d~'S(:ri"ing l'umpil'x 10git'.ll dt'cisiolls; 
theft,furt', d(!~:i s illil I.lbles m,r~' wI,1I fll l tl ('uncut void in Q 

Int :11 s),sh'ms :ul<llrsis nntl pm.L:r,Hnmill l,( p,tcknge, 

extended entry tables 
O IlC Iypc of {b:isioll t.lhlt~ is (',dlr..'il EXTENDED ENTHY, 
Fi).,"urt' 2 ilImlnrles a simille :lllplk,ll iulI : 

l 's~;'i~" of 
Coun'tty 

Rolel I 000 1,57 

Figure 2 

'1'111: first dn ;isioll rule (<.1JluIIIIIS I ,lIId 2) Col li be panr· 
phrased: If :11-:<" is grealer than or ('1111:1 1 ttl 25 anti les~ t'han 
:15, anti healt h is l'lt't'llellt , ami section of I.."unlry is East, 
111l'1I .. Il l' per Ilums,md is 1.57 nud polkY linril is 200,000, 
The IIl1dcrlillc{l words an ' implied hy the labll' layout. 11)(' 
olhcr rules are alternativl.'S ttl this 0111', sn Ihal 1(J~ic<ln}" it 
docs 1101 mallcr widell mil' is eX, lJ llilleU first; olily nile rulc 
call be S<ltis lleu in 1I siugic pass through Ihis (It'tision tahle. 

As in most disciplillt'S, ,I voc" lhnl,r ry h Il('('ued tu dcscrilx­
IJlc spt.'ci,li prupt:t'lies :lnd dJ.lr,lclt'fislir..'$ of dl..'Cision tables, 
Ftlrtullatcl)" a glos~.It"Y (If kmrs fu r t.rhular fonn is alTl'ady 

ENTRY 

Rule I Rule 2 Rule 30 

~25 >25 > 65 
< 35 <35 

EJ.cellenl hcellenl Poor 

Easl West West 

RULE 

1.57 1.72 , 5,92 

200,000 200,000 20,000 

ENTRY 



in cxistence from thc stalislic;ll ;11111 fill.IIIL·i.11 l'ichh; tllI'SI' 
supply ;Ul allprupl'i.,II: sIan ill).: I'"illt. 

Using the informaliull fWIIl thl' iIlSIII·.IIIL·I· l·x.ullph· ( F i).:· 
ure 3). the lif..'Cisioli \.Ible is showil ill all L·xplml('d \·i,,\\·. 
Figure 3 to silow n .. ·(;(jflllll(·u(\,·d lilks: h,'" prt·l·(·t\ill).! II.I ~'·) _ 

The d ouble lillcs St.-n'c as delll;lrL-aliulI; CO~J)ITlO:-.!S 
are shown above the hori )'.!)uI;, ) dUllhlc lilli', ACnO:--JS he­
low, the STU B is 10 Ih,· lefl uf'l he l'l:rti(.·.11 dUllbl,· lill'·' EN· 
TRIES arc to Ihe ri~hl . E;ld, \'crlil'al (~!llIhillalioll uf Li' lI ­
ditions anti aelioll.~ is eaJl,·J .1 IIULE. Ur .,ddilll4 10 II .. · 
clements showu ;1 titl.· .~l'<'Iit)1l al Ihe Illp of tIll' I.,hte whid, 
is called a TABLE HKo\DEH. alld a nUl.E II EAUElI 
ovcr the entries, thc cSSl,'lIlia l IlCUIICllcl.lIIlJ'(· is l~IIlLp le!l·. 

limited entry tables 
LIMITEO ENTHY 1[lhles oJrer :1 dml'rl'llt :IJlPru.lCh tn 
slaling the deci~ioll lugiL·. 'nli,~ I)'pe uf 1.lhl,· is shuwll ill 
Figure 4: 

Credit Poy Special Return 
Limit Experience ;, Clearance Appraye Order 

;, OK Favorable ;, Obtained Order '0 Sales 
= -- ._, .... _. __ .... . - . -_. - -- - ~'---

_. _. __ ._---
Rule I Y Y -- - --.---- - ----_. ---- - ---
Rule 2 N Y Y - - - ------------- -- - --- ----
Rule 3 N N Y Y ------ - - -- - ---
Rule 4 N N N Y 

Figure 4 

'111e first mle (ruws I alill 2) is read : If cn:(l it limit is 
OK thcn approve urder. Aj.(:lin. the IInd(·rlim:d words :Irt: 
implicd hy Ihc furm. I I) Iimiled <"IItry Iilhk~ thc I'Il tire eOIl' 

dition (lr aetiull 1Il 1I ~1 \),. wrill('11 ill 1111, ~llIb; lI,t, 1'lIlry is 
"limited" 10 rcvcrsi ll j.( II cOllti itiIJII or ij.(IIf1I·illJ.; a cumlitioll 
or action. III t'tJlll rast. cxtclltlcd cnlry lahl(·s hu\'e ;\ Jl~lrl uf 
thu conditio" or ilcliull ",·XIl'lIdl·d" dirl'Clly illill Ih" 1·lItry. 
While Ihis dl.'cisi'lII t.lblc ( F ij.(ure 4) is :lrr;m~l'd <tuile (liffer· 
enlly, the ~alllf: lahle , ·!t·J1!c IIIS ,Ir(' (lfl:sent. Slrut'ILlra l l~· , Iht' 
tablc appear~ as ill Fi)!lIre 5: 

I 

I 
Condi tion Siub Action Slub 

I , 
I 
I 

, 
I 

Canditi o n Enl ries Action Enlri es 

I I , ! 
Figure 5 

Limi t"d (' Ilt ry perrnil .~ olll}, .1 ft·\\' \-.dlles ill ,Ill 1' lI lry : 
V ~.:: yes 
N .-:: 110 

Bb nk "" IInl pl'flill('tlt (I'.j.(_. ('"mliliull or actinn nc,~ 1 
1101 IIc c"m·id('f,·d ill Ihe (1.rrCIlI nill') 

business applications 
Ex.ll11ph:s II I slll·(.·,·,~rul .IPl' lil"lli,uls uf tIn';"i"" 1.lhlcs ill 
busilll'ss .m: as )'l·t fl'\\' ill 111111111,·),. hut SUIIIC of Illl' piollecr. 
illj.( \\u!'k l'a ll hI' rl '\'ic\\'l'd hridt~l. 

IlLiri:LI \\01'1.: cU I Ihl' liSt' (If 1.,lmbr I'llI'm for rl'wrdilll4' de· 
l'isioll lo~il' \\'. IS pf..'rforllll'd lir Ct'lu'r:d 1 ': I l'l'll'il"~ iutcgnlled 
S),sh'ms P r"jel'i fnml II ... 1.llIlJf 1!).,)7 Ilu'ulIgh 1 !),'j~); during: 
Ih.11 Iwrillll , I \\.I~ tl,c Ilrujl·t'l 1,·.III,·r. \1.111)' ilOdlddll.l1s wcre 
illl',I]V,·d ill thh d,·\·,·I"IIIIII·\lt work whiLh (~U\l1.' lItnllL'd Oll 

the II ... • of 1:11,,,1.,1' I,mll 10 , ·\ plt· S~ Ihl' Iflg:il' (If pro(\m'l Ilc· 
si~lI. oJk'rali"lI p]. ' "Hilll4. t'H.~1 dctcrll lill.llioll. q lla lily .IS· 
.,mau(',· [It.llll1ill~, l'll·. This prujl.'l·' d('\'dlljll,d (·.~ Iclltll·d 

t'lIlry dCl·hiuli I:lb l('~ fo r 1II,1II· 1,1·1II:ll·lIilll· l1HlIIHlUlil·alioll. 
\ I r. T. .... "'::1\'.111.1/.\1., ill 1" HIIlll'uliHl4 (UI tllb wurk :11 Ihe 

1!J(;() E.ls t,·rll J, .i lll CUIII(lIII,'" (;0Ilf,:r"1111'.' 1 I IIl1lt·.I , "the de· 
CISIOIl .. 1.lhlc i~ ,. fuud.IIIlI·lllal i:1IIj.(1l.I,w l'III1L't'pl ... 
"ro:.ull)' .'Iljllll'.,bll· 10 llIall)' d.I .... 'oL·~ uf illfurlilatiull prOC'cssing 
il ll cl dl'('isioll IIla]..ill~ pl'ohl"m~; . tahll'S f(lrt ~,! a slep·by· 
sh'p :lIIal),sis flf IIU' dl'f,~h i"lI. .. :iI'I' l'asily und.~ r.\tuod uy 
IlIlrnall~ 1'\·~an l1 t· .~s of l lu 'ir fUli el iolial ba('k~rollwl .. (tlleY 
arc) silllpl(· .11111 Sl rail4II1fIlI'II':l nl ("lllIlIl4ll) th.ll . .~p('(: i:ll· 
ists t:,UI wrill' t.,bl,·~ .. , wilh \ " '1')' liu!.· Iraillill,l!; . .. I:,bk's 
al'l' ,:as)' III 1lI.linl:lill {. IIIII} ,· .. rurs aI',' fl·j'lo.rtl·d .11 tilt' "UHrCC 
l.UIl4U:1J4t· II ·n·I." 

Fr,,," l.lte I !J.1" III IIII' pfn"lIt lilll", s"IIIl',1. lIld C"III' 
p;lU~'. a t·"II.~'lltill)! Iii III ill 1',·ori.1, Illilluis, h,, ~ hct'lI usiug 
tahubr 1111'10 f,.1' ,·xpn· s.~ill).( \1 h.11 lIu'Y l'atl 11I.III:1~"IIIl'lIt dl" 
{'isjnll mh·s. TtH'Y 11:11'1' ;Ipplil'd Ihe~L' tedUliqH"~ 10 iI )111111 ' 
hcr of Illt'il' di"lIts' [lmblt·lll.~ (,.,!-to, .1 JO,l! i stie.~ .~ ILld )' fur ' 
Nt/rilm Air Furt-c n .lsc) \\'ilh ' Illit e s.lIisf:ldlll), r t'Sl llt s. III 
particul:ir. liJl'Y h:ll',: U~I·t1 ti"(']sillll I;lhl,·s til f('{~'f(ltlll' Illgic 
fur payruJI. unll'r pnl(~·ssilll!. s., lt·~ .u,.,lysis, I!t'III'mJ Il'til4cr 
al'{,~lIl11 ls . :'t,,·nllllt .~ pay.lhll' •. IITI,'lIIls I'(·l·{.'ivuble, alld l~ls t 
aC(~jIUllillj.(, '1'111'1'1' has h" l'u 1111 IJllhlisht·(\ m:Il,'rbl I" <i.lle 
"II the SlIlhl'r iaml work bllt :lVaiblltl! illrnrtllatiwl ill:lil:att·.~ 
t hat lilllil(,d "Hlry (kdsioll lahll'S .trl· I win~ IISl·'1. 

In Hl.''i!), II lInl Ff>(Jd_~ ,lIlt l f lldllstrk.~ hq.!:11I '·"I'wri lll,·nlill).( 
with t:rhLll:ir f'll'l1l f"r 111:I1,·I " -IIl:1I1 (""I1I,lll1li(';ll il1ll ill 1'\1111-
plllt'r s),sh ' lIIs pl.lIlIliuj.(. ~ l alt· I'i . 11 on Ihi~ aPl'fII.ld, \\"a~ IIII! 
l'irst 10 h t: l'I'I(.·:lscll. ill lat, · l!l.')!). "" scrihill~ Iw\\' limited 
"ntr)' lahJ.·s \\',',',' 1I~I·d fur sy,h-II" all:d y~i~, Esp l"ralillll~ 

\\'I)rt) als" (';1I'ri,'" ulil 011 I·'mlpl,·~ r..J.ll ioIlShips "1I1"1I~ ill' 
!Iivid,,:d d ,'t'is ioll lI~ill,l! prillI' rul,· :Llld .'IIIH'lllllillO· 1"1'11· 
lliqllCS. ~ I : III)' hll~ iou'ss s~ .~ll'I l b ""r,' ,10('11111<'1",·,1 \Iil h 
del'isioll t.lhl,· ~ : :.Im·k·(·, ultml . (· .. ·tlil .UI,d\·\i~. ,.,1", .III..I\·,i, . 
• 11111 Irallif. ·. .. 

III hi ~ rt'I~lrt nil II ... "Oll .,1 "'Illt F'H'''~. \1. O . Y. 
E\,;ltls .~I;IIt·~. "TI ... 1.111I11,1r .II'I"·fl.lI'1. , , .. dt!, _ ill \ i,":. I· 
i7.inl4 thl' 1lI11II,·n'H.' r..t .l l iulI,hip' :111,1 .111", ".11 1I'·~ . (.111,1) 
p"rlll iIS dal:1 rllt,·~ I" IlI'" .OIhl l' .... ,i,·"',·,1 f,,, ,,, ,,i,, i,ms .11111 
im·oll,i,'U·II,.j,·s; . Ii" .ultlili'"1 ill 111"\ '111 •. , It,·.\il,ilil), ill 
dlall~ill~ allY jlurtiotl II I IIII' ~ l!l.tk ~i~ . " 

Sillt:t· " ;II'lr I min, lInl h.I' h"I'1I .ll'li\d~' , · !,~. , ).:\·d ii, ,·x· 
pl(lrill~ Ih,· \ '.IIi,,· "f 1~I"lIl.lr f"nu h"lli fOI ~"It'UI~ .1I1.lly,is 

.llId f"r 1,lIl1jl,,"'r pn'J.!I'''''UIIIIJ!. '11 ... ' ·""'1 ..... \ iI." illlli.,Il'll 
joillt prujt'd~ wit h ."'''. ,·,'.11 t"'~lf"' '' ' ' ~ III ,·\.,111.,1,' II,, · ..tr,·L·· 
li\'l.·m·,~ "f \ 'ariIIiIS 1,111"I.,r l'IrII' ~ . I" 1· .~I II I ,n - ., II' ·f\ I.ltil,· 
1I11.'I I'Od.~ of jllll.I' ·"" ·"'.II"", . :11111 I,. 1Ir\"~"g,Itt' "PI~"llIrli· 
, i(·s f!ll' illl'orl~n':l lilll! Ilw ~' - d"\ " I"IHIU 'll ts .t .~ .11' :uljllild to 
,·.\islinJ! 1:1l1j.(1I. 1 ).! ' ·~. Silln' 11.1'1'(' 'In ' 1I1 .. llr dill .... , ·'" : 1.~pn·l~ 
of t:lhllJ:.r f"tlll \\,hi.,I, still lit·"" 10 111' t·.\.lI lIi"l'lI . 1.1111.:11.1,:\· 
impl,·tIlClitilll! "r"g l~ II" ~ h .I\" · 11111 I"" ·,, p ... ·" ..... ·d. '1 hl·st· 
Si lidies h.I\·(· ,11'\l'loIH'd ;11111 Jfllll",li/t'd lIIi.\,·1I li 'lIi l,'" ;'lId 
"xh 'lltI, ~ 1 l'UlfY 1:,I,I,·s. ~I"I,I,·~.~ 1.1 1,Il·s. "1111 II III""lI liliIlU;1 1 
,I''l·isi.m I . lhlf ·.~ , 

Tht: CODA~n. Sr~"'''''' (;ro"p. \I h id I j, ]1:11 t of II,,· Dc­
\'\' lnI'1I11'1I1 C0Il1111ill,,(· IIf IIII' C'lllfl'l'f'IIlT 0 " 1).11.1 SV'it'1I1S 
Lallro,w,l!" s. 1i.1.~ h"l'U I',okill).! ililo till' ;I pplicalioll alll i lise 
nf d"cis ioll tahl,·s .~i lll1 · bll' In,,)!) , Tlwir p~lrtiellbr go.d has 
hecl! Ihl' crcatifJl) (.f a .~yslcm.~·tJricl1ll·d I.m),lll:tj.(t: which 
woold ('l1:Lole .~rstt·llI.~ :lualysls III l'tIlHr1LUllicOllc IIll' ir basic 



decision logic either to computcr programmers or to ,lIIto­
matie program compilers, 11lis org,lI!iL!ltion l'Ql1il'lI(ls that 
tabular fonn is one currently known Il'chniquc whicll would 
aid in achieving effectivc mulu,l] undcrstanlling uf hnsillCl>$ 
decisions while mainl.lining JnJt,hinc imlepcndcllt,(" Thcir 
eHorts have includcd research un gcneralizing t,llml.lT f(lrm 
to combine limited and e:!xtentlcd cntry format ill .1 givcn 
table, as well as studies on morc l'Omplex methuds of 
sequence control, rule structure, and rule execution logic, 

an example 
To illustrate some of the possible adv,lIltages of decision 
tables, a composite:! lahul,Lf form is ShO\\11 in FiRure 6; 
these tables describe the logic of a 6le mainlcll.ull'C pm­
oedure, There arc two input files (Det .. i1 and Masler), e'lcli 
sequenced by identiflultion lIumber, The prillcipal output 
is a similarly sequenccd Master file [ncorpor'Ltiug lIclditioLlS 
!lnd changes and omittinj:\: deleled records. The logic is 
based on having three inlcfl\;L I urcas; (1) Detllil, (2) Mastcr, 
nnd (3) New Master, "Reud" as used hen.' lIll"ILlS "Ilht:liu 
the ne"t record in the referClIl't.."{) llIe." "Writl'" Llll";JLlS "pm. 
duce an outpul Master rel'Qrd from the iudicated stlun;e 
area," These are not detailal, precise tables for ll1:1chilLc 
compilation, but rather the elluivalcut of a block di;lgr:ufl, 

valve of ded510n table5 
So far, decision tables have been di5(.'Ussed in the liJ!ht of 
known rapplications and attributlod values and allv.mlages. 

TABLE 001 - Update 

I Rule No, 01 02 

Start Y N 
End of Oeloil N 
End of Master N 
Detail <Moster 
Detail on "Addition" Y 

Do Error Routine 

Move Master to New Master 

Move Detail to New Master X 
Set Addition Switch OFF ON 
Write Master 

Read Master X 
Read Delail X X 
GO TO TABLE 001 002 

TABLE 002 - Change 

Rule Noo 01 02 03 

Though ll1lllLY ('urrl'lll (!c\'duPlIll'lIh nrc still in the realm 
()f "l1JIIIP:'ULY l1.ufidl'llli,LI," SCWr.L\ projl'Cls h'lve indic-.Ltlod 
results tlut l'll,Lille 1I.i to discuss the value of t .. blcs in con· 
crl'le il'rms. 

HN:,dling tiLl' thnO
( ; \'t'lldits 1I1t'utitJl\ed pn!viuusly, some 

stLidil's cbim tlL.Jt tl!'d\hllL t.Lhll's :LJlpear to Uc sUI)Criur to 
uther Ulelh(Kls fur rl'pn'sclLtiug complex uecision logic in 
thllt they pru\'itle or t~lIcuuragc: 

clnrity lind l1JllcisCLless 
l'Ompletellcss 
llle.uLilig/'ul rclaliollshillS 

To indieall' tlte pulellli.11 results from usc of taimi.Lr form, 
the fullowing st.L\t'Lnl'utS paraphr.lsc v .. ritlus L1St'r opinions: 
Clarity nml cunciscness - Dl'dsioll f;ll>les Hre e,\sy to pre­
Il:l re, read, and IC;lch to utlll'fS; l'xpt-'rkll('(' shuws thut nOll ' 
prograillmers call It'arn Itl prcp:Lrc S;llisfactory tables in 
lcss thall a liay, The alllOU1l1 uf wriUnf.(, or IIl1mber of 
wurds, lines, Hml .~ymbub uSl'd ill dcscribing l'ulllplex dc­
cisions, is reduce!1 hy 2.')·,')0% ns compared to lIow chart· 
iuf.(, For l'crtaiLl spl'cine cast'S, prohlt!1Il statl'mcnt and pro· 
gr.t1Ll1niug tillle ctJULbillcd have hcen rcduced significantly, 
Completencss - Tabular form allows effcctive visual or 
desk cl('hllj.(~~iJLg both by the ana lyst and the reviewer, 
There arc fcwer erfUrs to stMt with since Ihe analyst tends 
to catch his own mistakes; morcover, the reviewer will 
typically detl'Ct a high Jlt.'rcentage of the remaining errors 

03 O. 05 06 07 08 

N N N N N ELSE 

N N Y Y N 
N Y N Y N 

Master >Moster 

Y 

X 

X 
X 

OFF ON OFF OFF OFF OFF 

X X 

X X 

X X 

002 002 001 'NO 001 001 

O. 05 06 07 

Delail <New Master >New Master > New Mastet = New Masler :;:-~ New Moster = New Master ELSE 

Addition Switch ON Y N Y N 

Detail a " Change" Y 
Delailo "Oelele" Y Y 

Write New Masler X X 
00 Error Routine X X 

Do Change Routine X 
Do Delete Routine X X 
Read Mosler X X 
Read Detail X X X X X 
GO TO TABLE 002 001 001 002 001 001 002 

Figure 6 



by visual CIi.uuilialiulI. riu ; III~'. t·x!)I.·ri('Ill·{· !>ho\\'s Ihal wilh 
this foumlaliuu ami Sil ilahle le.~t pfuhlem t·tlllstrudioll, il is 
easy 10 rapiuly deled Ille IJ.llaw.:c of 111(' l:rrofS durillg 
machiuc dd.lUggi!l~ . 
Meaningful rcl:tliollshillS - T.lhlc ~lflIdlll'l' Sl'r\'('~ to im­
prove systems logic by aliguilig :dlcm,t!iws sid., hy ~ide. 

It "Iso sharpens C:llIse llll (l dfcci lIHderslall(lillg, so relalioll­
ships which afC lIccid('lIlal III' inddclllal IWl~mll' dl·arer. 
Furthermofe, at-liullS basc,1 on similaf (II' rd,llcd t'omliliulis 
ure npt 10 be dra\\'u ill In till' lO:UIll' litbl,', IIMkiug il ('. tsi!·r 
10 apprcl'i:l!c ami cClIlSi ticf ll"!)(.'lIdcnt I.lt·luI'S. 

The evidl'nee qlllJII·d 011 the adv.llllag"s of d"cisiull 
tableS fur systems allillysis alltl tUlIllll1te( pro),!fammiug is 
basl.'t1 un aetu;ll study prujl.'(; ls. Some I) f tbesc sludies e\'t'lI 
testeu decision tables Oil v;ll'iolls (hl!:1 Pfoc('s.~iJlg llIadlill('S. 
Therc arc many l'urrell! Sl llciil'S whidl arc clt:perill1l'lIliug 
with a variely of tabular forms. 

future direction 
Wilh all its potential aclvalilaAes, it is ilppan'lll Illat la lml.lf 
form lias lIut yet ilchieved full ),!rowlll :lnd st:lture; Ih,· ,'u 
are 1lI;ljor technical aud applicaliflll areas still ullprobecl. 
uWll iting ollly the touch of creativily 10 m;lke pf;lctk;11 
breakthroughs. CurfCnl table methodolugy, fur cx.llnpl('. 
docs not yet pfuviue .111 effeclivc s}'stems-oril'lItcd Inl\­
glIage. Un;lble, then, to descril>c Ihe dedsi(1II logic in a 
systems-oriented bngu,tge ;1111.1 untrained to all adt.'< lwllc 
degree in knowledge of C(luipmcllt eapabiliti,'s. Iht· sysh'lIIs 
nnalysl of Ie II sevcrely (·tlllstl·ain~ tlw l~lIIlpllh'r programliler. 

Whal thcn uE Ihc futnl"l'? Wnllid it bc d('s in]ble to di­
rectly incorporate tabular forlll ill to elt:is!illg 1.lllgllaJte proc­
essors sudl liS Alltoet1llt'r, FOHTHAN, CUllIllIcn:ial Tr:IIIS­
lator, fI( COBO L. ttl dcsl'rihe l'ompll'li dl'dsilltl pn)f"t'dllres 
wilh decisinn lahll~? \Vould this apI)f()adl signifiealilly im­
prove logical analysis? WOllld it simplify pfClgrammillg, de­
bu~giug , illltl maintenance? 

\Vould it 1)(· :u lvalllaw'ulls to II')' ttl cn',llt· .1 s ~'sh'ms­
tll'i,·II!I·d hW)!II:1)!l' mill)! !,lhlll.lr fnnn .tS it Ilrilll.lfY IIIl'lhml 
fur d(·s(:ri"iuj.! dl't"isitl ll lllj.(id' Slumltl \\'1' t';m·fllllr l~lIlS ider 
the n,I.IIh't· ;uk.IlI!.lgt·s Ilf Il ~illg illlt.'rprt·liq· I'.lIlwl" th;II ' 
l'Olllpil,'" j(o(·lmiql n's 1111' . ' Jlpl~ illg 1.lbul..r s~'s,,"ItIS " " i"III,'1I 
1.11Ig1 Iag( .. ~ t.) l'Wllpllll'rs? 

\\'l.' af(' lI'illll'ssillg a lil('ral l·spltJ.~ i"ll ill st"i" lIlilit' Il'd.-
1I1l11l)!~'. 1101 lilt' I":hl of wllid. j .~ tilt· I";H,· of illlllll ',llilll1 ill 
(;0111[11111'1" 11.(1'11\\'01 rt· . I ~ I hOI';1 tory sl Hlp-I a Ik I 1'(',1\ S SII hj, 'et.~ 
like Ihill ll la l!:'l t·lit· lililis. Illit"rtnnill i,I\l lItl' .. . li'lll. ,li lt! InaSt'rs. 
as if th,!~' l\"l'n' ;l l'{'WH[I\i, llt'd r.(('I.~ : amI hdlln' 11',' n ':l li".· 
it. tilt')' (lrkll ;I ft·. I'ml!:n's~ ill J.1lI~1I •• g., .... tlll(·!·pl!>. 11"III~h , 
I.lgs s('riollsly 1)I.·lIill(l 1I,II"II\\': 'rc ath·:IHl·!·S. F.lillln' III h·t'l) 
P;I('C l';1II lx' ;Ittributl'" Iu SI'Vt'r,11 fa('lors: ;11.III'"(IU .• ll' (·frlll'l . 
1"l.'( llIirl·mcll ls for l~)llIp .• t;Ihility with exislillg s),slI..'lIls. :Iml 
till (If prtlhk'llI H'('!)guili"u. F.ldill-! OPIlUI"lullilil's likt· 
;lutOln:Ht'd pn )du('! l'I .}{i'I'·('l'il lg :!lld rcal-lilllt' l~lIllrol. we 
afl' lI:ulllit·;oPPl·d by till' lillli!ati{II1 .~ "f (;llfn'll t \\'arS Itl de­
s(;rihl' husilless s~' sll'm.~, Tahular form, Ollt· sigllifi t'. I1.1 1\e\\l 

luol for lIl('tllHd.~ ;1II t! .~y.'I "lII.~ people, mar llc!p Itl ae­
ecl .... mte busillt'ss lallgu;'gl' dt!\,t"luPlllclil ali(I 10 ath-anee 
S)'stl'II IS Il·{,hnolo/oty. 
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The purpose of the TABSOL Application Manual 
is to impart a basic knowledge of the concept and 
applications of TABSOL and to make present and 
potenUal customers of the General Electric Company 
aware of the scope and range of this new language. 

No previous knowledge of TABSOL is required 
and a limited knowledge of computer operations is 
sufficient to obtain full benefit Crom the use of this 
material. The Computer Department reserves the 
right to make changes in the language specifications 
for purposes oC providing the latest computer tech­
niques to its customers. 



I. INTRODUCTION 

Perhaps many of you have beard the wordTABSOL 
and have wondered "Just what is this concept that 
everyone Is taking about." It is to those of you who 
have never heard of this term before, that this publi _ 
cation Is directed. 

The objective is to remove the aura of mystery 
from the subject and present ina clear, concise manner 
the hiStory, development, and potential use of this new 
language in the industrial world. lllustrations of po_ 
tential applications of the TASSOL language in the 
areas of Manufacturing, Engineering, and Financeare 
described in detail and the tremendous power that 
GECOM (General Compiler for GE Computers) lends 
to T ABSOL is demonstrated. 

TABSOL, which stands for Tabular Systems Ori­
ented Language, is basically a structuring technique 
used to systematically describe the step by step de­
cision logic in the process of solving a problem. The 
basic advantage of the TABSOL language is that it is 
probably one of the most easily learned and understood 
and can be applied to many analytical situations. 

The tabular technique is not new to industry. 
Tables have been used for sometime as an aid in prob_ 
lem solution. When the manufacturing planner sets up 
a price table for the planning of coil forming he uses 
a tabular technique. When the air conditioning design 

engineer refers to the refrigerant pressure vs. temp_ 
erature table he is also using the tabular technique 
to aid in solving the problem. Tables are designed to 
aid the user in determining specific relational char_ 
acteristics. 

The T ABSOL structuring technique involves the use 
of a table to facilitate the function of specifying deci­
sion logiC. Computer programming is a perfect exam_ 
pIe of the job performance that can be improved with 
the application of this method. The computer program­
mer receives functional specifications and decision 
lOgiC from the systems analyst and, in turn, translates 
this logic into a language that a computer understands. 
When the programmer speakS to an engineering analyst 
be must converse in engineering terms. When involved 
with an accounting analyst adiUerent language is used. 
The translation of these terms for computer usage 
generally involves displaying the system lOgiC by 
means of a flow chart from which the program is 
written. 

T ABSOL .. 225 which is the union of T ABSOL with 
GECOM enables the advantages of tabular structured 
decision logic to be supplemented with all the power 
of the most up to date compiler ever written. This mar_ 
riage permits the systems analysts to prepare all in­
clusive decision tables for direct input to General 
Electric Computers, significantly reducing program_ 
ming time and effort. 

(;E :z:z!i _________________________________________________________ T~A~.~SO~l~A~P~P~lICA~T~1O~"~MA=o"~UA'"l 
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II. DEVELOPMENT OF TABSOL 

A General Elect ric Company task fo r ce, formed in 
1957, developed a system which converts customer 
orders into finished products automatically. The sys_ 
tem covers order editing, engineering design, manu_ 
facturing operation planning, product cost determina_ 
tion and manufacturing control. In developing an auto_ 
matic system with the many inherent complexltles it 
was apparent that some means of reducing program_ 
ming and coding effor t was required. The structure 
table was developed to satisfy this requirement and 
defines the precise manner in which information must 
be written In order that all elements of the logical de_ 
cision are in the proper position. 

The solution of these structure tables in a computer 
is Simplified by the use of T ABSOL, a generalized, 
automatic method by which a computer can Bolve any 
structure table regardless of content. The Integrated 
Systems Team used this feature to carry information 
through from the customer' s order to Shipment of the 
finished product. 

The first efforts of the General Electric task force 
wer e directed toward writing interpretive type TAB­
SOL programs. These programs were first used at 
the Company ' s Instrument Department and the team 
had achieved a major breakthrough in automatic lan_ 
guage development. However, from that point on until 
the development of T ABSOL 225 there still existed the 
serious limitation that despite the effort of the design 
engineer, manufacturing speCialist, and others, incon_ 
structing their decision logic in tabular form it was 
still necessary to expend considerable effort in a de­
tail~d coding operation to put the tables in a language 
the ~omputer could understand. 

But progress was being made and despite this 
obstacle, the concept of structuring itseUoUeredsuch 
potential that a great degree of interest was generated 
within General Electric Company. Other components 
of the Company, with the aid of the interested service 
organizations began to explore the possibilities in 
their own fie lds and with tbeir own machines. 

T ABSOL was applied to design engineering prob­
lems, manufacturing planning and quality control 
problems, and financial and cost control problems, 
The enthusiasm that was generated began to multiply. 
In all cases the language was a powerful tool towards 
the development of an integrated mechanized system 
with the resulting cost savings. 

During the rapid growth in the development of the 
concept, there still remained the problem of the de­
tailed coding requirements. To be sure, the techniques 
were improved to such an extent that anyone could do 
the coding with little knowledge of the content of the 
table. 

However, in late 1960 the General Electric Company 
made two announcements of great significance. The 
first was the formal announcement to the public of 
TABSOL _ A Fundamental Concep't For S~stems Ori_ 
ented Language by T. F. Kavanagh, who was instru_ 
mental in the development of the tabular concept, at 
the Eastern Joint Computer Conference in New York. 
The second announcement was by the General Electric 
Company's Computer Department concerning the Gen_ 
eral Compiler (GECOM) for GE machines. Part of the 
release stated "The Computer Dept. now offers with 
the GE 225 the Tabular Systems Oriented Language 
(TABSOL 225), the first "§~stems Oriented" language 
to be processed by a compiler". 

This was the breakthrough for which the early 
table user's were waiting. It meant tbatthepower of a 
full fledged language was at the command of every 
structure table entry. With this automatic program, 
it was now possible to feed decIsion tables, as prepared 
by the analyst, directly to the General Compiler for 
processing. The program produced by the compiler is 
tailored according to the analyst's specifications and 
the GE 225's capabilities. Thus, a new language that 
can be used by itself or in conjunction with all the fea_ 
tures available in GECOM. puts control of the elec­
t ronic computer within the reach of additional SCOres 
of engineers, scientists and systems analysts. 

GE 225 __________________________ -'T"A"OSO""'.:.A"PPL'-"'''''':::.:T:;:'O"N:.:::iM:::::N"UA",' 

3 /4 



III. HOW TO READ STRUCTURE TABLES 

In order to demonstrate the use of the tabular 
concept and the method by which it is interpreted, let 
us cons ider an illustration. Consider the problem of 
a foreign car manufacturer who must add anti-freeze 
to the cooling system of his car in varying amounts 
depending on the delivery point of the automobile. or 
course, the amount and type of anti_freeze depends on 
the value of two cont rolling factor s _ these are the 
highest and lowest temperatures to which it is expected 
the car will be exposed. The decision pattern that he 
uses is as follows: 

(1) u the temperature i s greater than 32°F add 
no anti-freeze. 

(2) u the temperature r ange is from _20°F 
and below to less than 7soF, add 10 quarts 
of type A anti_fr eeze. 

(3) If the range is from above _20°F to less 
than 75°F, add. 2 (32 _ lowest t emp) quarts 
of type A anti_freeze . 

(4) u the range is from O°F and below to IOO-F, 
add 10 quarts of type AA. 

(5) If the range is from aboveO°Fto lOO-F, add 
.2 (32 _ lowest temp) quarts of type B anti _ 
freeze. 

(6) If the range is from above O°F to above 
100°F, fill the whole cooling system with 
type C anti_freeze. 

(7) If the range is fromO°Fandbelowto above 
lOO°F, then protection is impossible. 

If a computer programmer were given this prob_ 
lem, his first step would be to set up a flow chart 
which would depict the steps required (or the computer 
to proceed through the decision making process. His 
flow chart might look like this: 

y LT::::: Lowest Temp 

~ Is '\ Yes Add no Lowest Temp ANI'l- mEEZE 
> 32° 

No 

Yes I, No Highest Temp 

1 < 75° 

Nn Is Yes ! Is '\ No 
\ Lowest T emp Lowest Temp) 

> _20 0 > O· 

No Is No Is 
Yes Highest Temp Highest Temp 

\ :> 100° :> 100° 

Yes Yes 

Add Add Add Fill Whole Add Protection 
10 Quarts . 2(32·LT) . 2(32-LT) COOling System 10 Quarts I, 
Type A Type A Type B With Type C Type AA Impossible 

GE 225 _____________________________ T~A~.~SO~l!A~P~Pl~IC~A~T~IO~N"_'MA""'N~U~A"l 
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Although the flow chart Is a clear, concise state_ 
ment of the problem to its original author, it could 
present a serious problem In interpretation to anyone 
who attempted to use it as a basis for giving a com_ 
puter detailed instructions for its solution. 

As a matter of fact, one of the most serious prob­
lems existing in the programming field is that of 
communication between programmers on problems 
already solved. It is a widely held axiom that it may 
be better to re-write a flow chart and program rather 
than to try to interpret those wriUenbysomeone else. 
This problem is considerably reduced with the use of 
TABSOL. 

Let us express the same process in the form of a 
structure table. 

Highest Expected Lowest Expected 
Temperature Temperature 

- >32 

< 7' < -20 

< 7' > -20 

< 100 < • 

< 100 > • 

same time. For example, If the temperature range in 
a particular location were from 10· above zero to 70· 
above, then the conditions for rows 3 and 5 are both 
satisfied. However, since we proceed row by row 
until the conditions are satisfied, we can obtain only 
one solution to any table - in this case, row 3. This 
particular point illustrates the care that is necessary 
in constructing tables so that they actually represent 
the problem to be solved. This care, of course, is 
not required if the table can be constructed with row 
independence, that is, where one and only one row can 
be a solution to the problem. When tables are con_ 
structed with row independence, then those rows that 
are most likely to be solution rows should be placed 
at the top of the table offering potential speed advan­
tages. Of course the systems analyst must weigh the 
alternatives when constructing the tables. 

Amount of 
Anti-Freeze Type of 

in quarts Anti- Freeze Go to Table 

• - 6 ,. A 6 

.2 (32-LT) A 6 ,. AA 6 

.2 (32- LT) B 6 

> 100 > • Capacity of C 6 

> 100 < • 
This method of expressing decision logic is easily 

learned and easily understood. 

A structure table is composed of conditions and 
actions. The conditions are stated to the left of the 
vertical double line and above the horizontal double 
line. The actions are stated to the rightof the vertical 
double line and above the horizontal double line. In our 
example the conditions are: 

1. Highest expected temperature 

2. Lowest expected temperature 

While the actions are: 

1. Amount of anti-freeze In quarts 

2. Type of anti_freeze 

3. Go to table 

The table iB then composed or any number of rows 
necessary to specify · the poss ible alternatives of ilie 
problem situation. Each row is evaluated in sequence 
proceeding from the top row to the bottom row. U all 
the conditions of a row are satiSfied then all the corre_ 
sponding actions in that row are executed and the table 
iB considered solved. It is, of course, 'Possible that 
the conditions in a number of rows are satiSfied at the 

cooling system 

- - 6 

It is common practice in reading structure tables 
to Insert the word if before the stated condition, the 
word and for each vertical single line, and the word 
then for the vertical double line. U any particular con_ 
dition is not significant to the solution it may be left 
blank in the table or the letters N.S. (not Significant) 
may be inserted. For example, the reading 01 the 
third row of our example would be something like this. 
g the highest expected temperature is less than 75-
and if the lowest expected temperature is greater than 
minUS 20, then the amount of anti_freeze in quarts Is 
.2(32_lowest temp) and the type of anti-freeze is A and 
go to table 6. 

Again, it should be noted that if either condition Is 
not satisfied, the program proceeds to the next rows 
successively until a solution row is obtained. 

This, then, Is a basic Illustration of the concept of 
TABSOL, and all tables written in the language are 
interpreted in this manner. Of course, in a typical 
manufacturing application the number of tables re_ 
quired for solution of the problem could easily exceed 
100 and the numbers of actionS, conditions and rows 
would vary up to the limits of the computer. The only 
requirement of the system is that the entire problem 
be clearly thought through so that all elements affect­
ing the solution are considered in the tabular formation. 

With this knowledge of the tabular concept and the 
method: of interpretation, we can now proceed to ex_ 
amine the potential that it offers to computer users. 
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IV. TABSOl APPLICA nONS 

As with any new industrial development , it is nec­
essary to educate potential users in the application of 
the new tool so that it may be applied to their opera­
tion. Since the development of TABSOL bas occurred 
over the past 5 years with a major breakthrough occur­
ring just months ago, there is a wealth of information 
to be disseminated. The purpose of this presentation is 
to show someofthetypicaiapplicationsofTABSOL and 
the potential that these applications offer . The applica_ 
tions described are, of course, only illustrative such 
that no conclusions about the actual data used should be 
drawn or questioned. The only objective is to demon_ 
strate the potential uses of TABSOL. 

A. M An ufu turing 

The Manufacturing Section of a business normally 
consists of the follOwing operations: 

Materials - Procurement, Scheduling, Dispatch_ 
ing, Inventory Control 

Manufactur ing Engineering - Operations Planning, 
Machine Development 

Quality Control _ Appr aisal, Testing 

Shop Operations _ Manufacture and Assembly of 
Parts and Components 

Administrative _ Personnel, Budgets, Systems. 

It would be impractical to give a detailed descrip_ 
tion oC a TABSOL application for each of these areas. 
However, there are two typical applications which 
would serve our purpose. In these illustrations enough 
detail is given to provide a clear picture of the actual 
system but not so much detail that the picture becomes 
confusing. 

A.l TABSOl in M .. nuf .. cturing PI .. nning 

A typical application Is a system that provides com_ 
plete manufacturing operation planning for the as_ 
sembly of cast rotor s. 

Consider the planning operation in a motor manu_ 
facturing concern. The specifiC operation to be 
planned is to stack and to press a specific rotor. 

The planner, in issuing detailed instructions to the 
factory may issue a pre _printed planning Corm that 
lOOks something like that shown in Figure 1. 

GENERAL ELECTRlC COMPANY 

OPERATION PLANNING SHEET 

Drawing Number Shop Order Number Quantity Schedule Date 

Operation Set- up 
Oper. Operation Description Work Time Time Total 

Number Station (Minutes) (Minutes) Price 

1 Get <D O. D.~ High Arbor ® ® @ 

Get ® J.D. ® 0.0. ~ Thick Collar 

Stack ® Stacks ~ inches 

2 

Figure 1 
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In order to fill in the form he must determine the fol­
lowing information: (The numbers correspond to those 
in the bla.nks on Figure 1) 

(1) Lamination 00 

(2) Arbor Height 

(3) Lamination ID 

(4) Collar 00 

(5) Collar Thickness 

(6) Number of Stacks 

(7) Stack Height 

(8) Operation Time 

(9) set up Time 

(10) Operation Price 

Regardless of what model motor must be planned, the 
planner must make a determination of each of the above 
quantities. 

Assume that planning is required for a motor with 
the follOwing characteristics (for the rotor): 

2 pole rotor 

Stack height 12" 

Lamination 00 of 10" 

The planner, with this information, plus his own 
"planning lore" can now fill in the blanks of the op­
eration card. 

His own logical thinking process flows in the fol­
lowing pattern: 

Planner Thinking: 

a. ''It's a two pole motor, therefore the lamination 
ID is 5.0 inches" (he writes lamination ID 
equals 5.0 inches) 

b. "The stack height is 12 inches; therefore the 
stack height _ arbor height conversion table 
says the arbor height is equal to 17.0 inches" 
(he writes arbor height equals 17 inches) 

c. '·Collar thickness equals arbor height minus 
stack beight; equals 5 inches" (he writes collar 
thickness equals 5 inches) 

d. ''Do we have a collar With that ·thickness avail­
able?" (Checks list and finds that collars are 
available from ,l to 5 inches in 1/8 inch incre_ 
ments) "There is a 5 inch collar available." 

e. ''If the lamination 00 is less than 15.00inches, 
the collar 00 is 7.00 inches." (he writes down 
collar 00 of 7.00 inches) 

f. "The stack height - stack quantity table shows 
that only 1 stack is required." (he writes down 
number of stacks equal to 1) He then calculates 
the stack and press operation time: 

For 12 inch stack height the stack and pr ess 
operation time equals 110 minutes + 5 min­
utes for each inch of stack height = 110 + 60 
= 170 minutes and the set up time = 25 min_ 
utes. 

The price for this is (100kl!1g up the table for 
prices on stack and press operations) $.02 
/minute plus .015/minute set up. Thereforethe 
price is $3.775 for this operation. 

At thiS point the planner has gone through all the gyra­
tions necessary to obtain the required information for 
the planning card. After a few passes through some­
thing as Simple as this the planner becomes quite pro­
ficient at preparing planning sheets such as these. 
However, the routine is quite repetihvewithbutminor 
changes in the various measurements. U some way 
were devised such that these figures could be inserted 
for any rotor we could easily computerize this decision 
routine. It would provide the further advantage of be_ 
ing universal in that all rotors of all motors could be 
passed through the gystem and data could be generated 
automatically. 

Consider the same logic pattern in tabular form. 

Recall that inputs to the system are number of 
poles, stack height and lamination OD. 

No. of Poles Lamination II) Go to Table 

- 2 5 inches 2 

> 2 N. S. 10 

TABLE 1 

This table is read "If the number of poles equals 2 
then the lamination II) is 5 inches and go to table 2". 
If the table did not solve in the first row it is read ''If 
the number of poles is greater than 2 then the lamin_ 
ation ID is not significant (to this table) and go to table 
10"which presumably leads us down the road toward 
finding the lamination ID for motors with more than 
2 poles. 

Since the rotor now in question is a 2 pole rotor, 
the computer remembers that the lamination ID is 
5 inches. It then proceeds promptly to Table 2 to cal­
culate the arbor height collar thickness, operation 
time, and set up time for the job. 
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Overall stack Arbor Collar stack &; Press Stack &; Press Setup 
Height Height Thickness Operation Code Operation Time Time Go to 

,,-2 < 5 7 7 - Stack Height 1 100 .. 5 (stack Height) 20 Min Table 3 

-,,-5 < 10 12 12 - stack Height 1 100 .. 5 (Stack Height) 20 Min Table 3 

~ 10 < 15 17 17 - Stack Height 1 100 .. 5 (Stack Height) 25Min Table 3 

~ 15 < 20 22 22 - stack Height 1 100 .. 5 (Stack Height) 25 Min Table 3 

~ 20 < 25 27 27 - Stack Height 1 100 .. 5 (Stack Height) 25 Min Table 3 

TAIlLE 2 

In Table 2, Row I , the computer asks: 

(1) Is over all stack height greater than or 
equal to 2 ? Ans. Yes. 

(2) And is overall stack height less than 5? 
Ans. No. 

Since it did not solve in the fi r st row of the table it 
proceeds to the second and subsequent rows until all 
questions before the vertical double line are answer ed 
''yes'', which in this case occurs in row 3. The com­
puter then records in its memory that the arbor height 
is 17 inches, that the collar thickness i8 17 minus 8tacie 
height or 5 inches, the operation code iel, the opera­
tion time is 110 minutes plus 5 minutes for each inch 
of stack height for a total of 170 minutes The set up 
time is recorded u 25 minutes aDd the computer 
passes to TABLE 3. 

Lamination 00 Collar 00 Go To 

> 5 < 10 7.00 inches 

> 10 ~ 15 10.00 inches TABLE 4 

> 15 N.S. 13.00 Inches 

TAIlLE 3 

Reading table 3 we see that the collar 00 is strictly 
dependent upon the lamination OD and since our lam­
ination 00 is 10 inches the computer determines that 
the collar 00 is 7.00 inches and proceeds to TABLE 4 
to determine the pay rate for this operation. 

In table 4 we have the rate per minute for each opera­
tion. Note that this table is used for more than the 
stack and press code (code 1). 

Price C .. lcul.tion After table 4 the computer enters 
this part of the program and determines that the job 
price equals operation time times rate per minute plus 
set up time bmes set up rate per minute. 

In our example Job Price equals 170 (. 02) + 25 
(.015) • 3.775. The computer after performing this 
calculation proceeds to the output portion of the pro ­
gr am and generates on preprinted forms the neces­
sary planning data. (Figure 2) 

The computer has thus carried out the same routines 
that the planner had in a much shorter time. Through 
the tabular method 1t was able to make all required 
logical decisions. 

Although the planning operation could have been 
computerized by conventional programming methods, 
let us examine the advantages obtained by using the 
structure table CODCepl 

By structuring the problem a preCise and complete 
docUmentation of the logic involved is available. 
Additionally ttlis logtc 18 brOken down into several 
individual packages (the tables themselves) each of 
which can be examined for consistency. This break­
down aids in bringing errors to light and pOints out 
potential opportunities for standardization. 

Another major advantage is that changes can 
readily be incorporated into the system promoting 
increased accuracy in contr ol systems. Some present 
day methods of operation ar e so cumbersome that 
many changes are not incorporated because the im_ 
plementation cost is more than could be justified by 
the improved accuracy. 

Operation Rate/ Set up 
Code minute Rate/min. Go To 

1 $ .02 $ .015 Price Calculation 

2 .025 .015 Price Calculation 

3 .03 .015 Price Calculation 

4 .035 .015 Price Calculation 

TAIlLE 4 
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GENERAL ELECTRIC COMPANY 

OPERATION PLANNING SHEET 

ABC Drawing 123 X Feb. 30,1961 
Number Shop Order Number Quantity Schedule Date 

Operation Set-up 
Oper. Operation Description Work Time Time Total 

Number Station (Minutes) (Minutes) Price 

1 Get ~ O. D. ~High Arbor 1 170 25 $3.775 

Get 5" I. D. 7" O.D. 5" Thick Collar -- --

Stack 1 Stacks 12 inches ---

2 

Figure 2 

The biggest advantage however, and one which can 
be obtained only with the use of TABSOL 225, is that 
the functional specialist can now write, check and up_ 
date the tables for directinput to the GE 225 computer. 
There is no longer any communication problem between 
analyst and programmer. 

With TABSOL 225 the planning specialist now needs 
only to develop the logic of the system as direct input 
to the manufacturing planning operation. The manipula­
tion of numbers is transferred from the planner to the 
computer which performs these operations much more 
economically offering complete mechanization of rou­
tine planning. 

The key to success, as we have seen, in these appli­
cations is a basic understanding of the !Q.g:iC behind de­
cisions. It is necessary to capture and define this logic 
if the planning system Is to make decisions without the 
aid of the planning specialist, on parts that were never 
phYSically produced before. The structure table repre­
sents the most efficient and easily understood method 
for specifying the planning decision logic. 

A.2 TABSOL in Quality Control 

The quality control operation of the manufacturing 
function is responSible for the assurance that the 
product being shipped to the customer conforms toaH 
engineering specifications. It is, therefore, the group 

that performs the necessary inspections, tests and re ­
liability studies to ensure the manufacture ofaqual1ty 
product. 

In order to perfor m the inspection portion of the 
quality control operation, the mspector must be pro­
vided with the knowledge of what to inspect, what equip_ 
ment to use, how often to inspect, size of sample, etc. 

The structure table provides a convenient, econom­
ical method for providing the decision logic and TAB­
SOL 225 makes the mechanization of this logic a fairly 
simple process. 

Consider the requirements at an in-process inspec _ 
tion station for bevel gears. Theobjectiveisto provide 
the inspector with sufficient information to completely 
appraise the gear. 

Sufficient information may consist of: 

a) Inspection points 

b) Dimensional characteristic of each inspec­
tion point 

c) Required inspection tools 

d) Tolerances permitted 

e) Classification of characteristics 
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Number of Teeth Diametral Pitch Tooth Length Gear 0.0. 
Front Back 
Angle Angle Go to 

20 • .650 3.5 51' 45 ' Table 2 

23 5. 50 .875 4 . • 50' 45' Table 2 

23 5.25 .950 4. 7 49' 45 ' Table 2 

25 5.00 1.000 5. 2 49' 45 ' Table 2 

25 4.50 1.500 • . 1 49' 45' Table 2 

27 20 .25 1.4 48' 45 ' Table 2 
. . . . . . Table 100 

TABLE 1 Main Winding Number of Turns 

With this information in the hands of the inspector 
be will be able to perform the necessary oper atiOns to 
determine whether or not the product has been made to 
specUications. 

In the bevel gear example it is nec essary to inspect 
the tooth length, gear outside diameter, the front 
angle and the back angle. The actual dimension for 
these characteristics is dependent upon the number of 
teeth and the diametral pitch of the gear. Table 1 
(above) can then be set up to provide the decision 
logic for this operation. 

The first line of the table says "11 the nwnber of 
teeth is 20 and If the diametralpitch Is 6 ~ the tooth 
length is .650 and the Gear 0.0. Is 3.5 and the front 
angle is 51 degrees and the back angle iS45 degrees 
and Go to Table 2". Proceeding to Table 2 the inspector 
is provided with the proper pinpoint micrometer size to 
check the tooth length of the par ticular gear. The tooth 
length was an output of the previous table. 

Pinpoint 
Tooth Length Micrometer Size GoTo 

> 0 5. 1 1 Inch Table 3 

> 1 "- 2 2 Inch Table 3 

> 2 ,,-3 3 Inch Table 3 
. 

TABLE 2 M~in Winding Wire Dillmele r 

This type of table is gen~rally used to provide pr op­
er equipment selection for required dimensional 
checks in any quality control system. Now that the 
inspector has been provided with the characteristics 
r equiring measurement and the tools required to 
appraise that function he must also know the tolerances 
for each of the listed dimensions. 

The tolerance of the runout on the front angle is a 
fUnction of the size of the Outside diameter. The larger 
the 0.0. the greater the tolerance. The actual allow­
able tolerance is shown in Table 3. 

Gear 0.0. Front Angle Run Out Go to 

> 0 5.2 .0007 Table 4 

> 2 "-4 .0010 Table 4 

> 4 ". .0011 Table 4 

>. <8 .0014 Table 4 

TABLE 3 MIIin Winding Wire MIIt.rilil 

Of course certain tolerances are fixed, I.e., they are 
constant regardless of the dimension of the particular 
characteristic. These tolerances can be generated for 
any quality control operation as shown in TABLE 4. 
Since the conditions in TABLE 4 are also necessary for 
the classification of characteristics, it can be utilized 
for this purpose as well. The classilicationofcharac­
teristics Is necessary for the proper utilization of 
sample size tables toward attainment of the desired 
quality level. 

Characteristic Tolerance Classification 

Tooth Length .01 Major 

Gear 0.0. .05 Major 

Front Angle 0° 8' Major 

Back Angle 10 0' Minor 

TABLE 4 Mllin Wind ing Wire Specification 

The inspector is now able to perform the appraisal job 
for the bevel gear. For anYJear in production the 
com~uter,"!!y' means of the structure table, will be able 
to generate the written data required to adequately 
p'erform the appraisal function. GE TABSOL225 makes 
the implementation of this type of program feasible for 
any quality control operation. 

other potential applications within quality control 
which lend themselves particularity well to the struc­
turing technique include Process Capabill.ty Tables, 
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Quality Time Standar ds determination, Acceptable 
Quality Level (AQL) determination, etc. A good 
quality control system will include all of these opera _ 
tions in the process of measuring product quality. 

Some of the positive benefits that quality control op­
erations obtain with the use of structure tables are: 

a) reduction 1n total quality cost - by providing a 
rapid and regenerative means for developing quality 
instructions. 

b) better product quality - due to the increased 
ability to provide specific, accurate and pertment 
instructions to the shop for each manufacturing opera­
tion. 

c) provides the quality plann,ng and process con­
trol requirements automatically, through the use of 
a computer to shop oper ators, inspectors and testers. 

d) improves manufactu r ing cycles by reducing 
production delays due to poor quality. 

e) provides a disciplined and automatic means for 
integrating the quality needs of a product line be­
tween engineering and manufacturing. 

SUMMARY 

Thus the application of T ABSOL to t\1lO pr imary 
operations within the Manufacturing function has been 
described. There are others, inMaterials,ShopOper­
alions, etc. which are not descr ibed her e, that oller 
equally great opportunity for improved operations and 
cost savings. 

Because of total system complexity the method used 
for organization of data must, of necessity, be versa_ 
tile. The structure table technique by itself satisfi.es 
this requirement. The fact that this same system can 
be used as a directinputtothecomputer demonstr ates 
the vast power of this new methodology. 

By using the structurmg technique described here 
the Manufacturmg Systems analyst has great oppor­
tunity to reduce cost and increase the ability of the 
Manufacturlng Section to deliver high quality products 
on time. The technique is such that all of manufactur­
ing can be tied together into a smooth working unit 
with the decisions of each of the components falling 
into a flow pattern. 

B. Design Eng ineering 

Much effort and progress in the utilization of the 
structure table technique has occurred in the engineer­
ing function. Smce engmeermg design information is 
used extenSively throughout Manufacturing and Finance 
it is desirable that documentation that can easily be 

used by these other oper ations be pr ovided. The s truc­
ture table thus provides a two fold benefit. For the 
fi nance man or manufactur ing man we have acommu­
nlcation technique whereby the engineer can be easily 
unde r stood. Whereas in the past it may have appear ed 
that desIgn decisions were made strictly at r andom, 
it is now possible to communicate the long sought 
after logic behind the decision. With this new-found 
knowledge the Manufacturing and Finance people are 
able to offer positive recommendatioosto Engineering 
regarding the effects of engineering decisions on 
their operation. 

The second benefit is that the structur e table en­
ables a design engineer to see the entire scope of a 
component at any particular time. An entire group of 
structure tables can convey the data fo r all compon­
ents of all models. Since our new form of documenta_ 
tion is more compact than the present drawings and 
parts lists, it Is much easier to manipulate information 
in the study of particular design problems. 

Consider the applications of str uctur e tables tothe 
deSign function. Most design decisions are determined 
by, 

a) Customer Requ1rements 

b) Process Capability 

c) Cost 

d) Technology 

With this informabon known the Individual design engi ­
neer s begin to des ign the product. The problem facing 
the engineer at each dec1slon step is whether or not 
he is using the optimum material at this point or the 
optimum dimensional charactenstics i.n light of what 
has been designed before. Proper decisions at this 
point can reduce material costs, cycle time and labor 
costs, all of which are direct elementsofmanufactur­
Ing. What then is required is some means by which the 
design engineer can have this information available so 
that the best possible decision can be made. Design 
Structure Tables prOVide this fleXibili.ty as the logic 
behind the design declsions are recorded. When a new 
product of a particular product line is deSigned it can 
easily be incorporated into the present design struc­
ture. The technique of designing an entireproductline 
at one time rather than individually tends to provide 
a reduction In cost because of the ability to maintain 
conSistency between products. For example, in one 
case a variety of thicknesses of sheet metal had been 
selected to make chassis for electronic equipment. 
This variety Included fourteen different thicknesses 
whereas a subsequent engineering examination re_ 
vealed that three could have served just as easily. 
These Situations arise because the design engineer 
making the decision in many cases does not have 
readily available the information necessary to deter­
mine the optimum characteristics. 
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Let us look at some design tables to see how struc­
ture tables apply to this and other design engineer ing 
problems. Since we ar e now able to r ead the tables 
with greater ease and facility we shall go into a Uttle 
more depth at this stage: 

Consider an Instrument Ar mature. The design 
engineer is required to specify the following items of 
information: 

a) Main Winding Wire Diameter 

b) Main Winding Number of Turns 

c) Main Winding Wire Material 

d) Main Winding Wire Specification 

e) Damper Winding Wire Diameter 

f) Shaft Body Length 

g) Shaft Body Diameter 

h) Shaft Body Material 

The input information that the engineer receives from 
Marketing is typically 

a) Type of Service AC or DC 

b) Rating _ in AMPS, MICROAMPS, MILLIAMPS, 
MILLIVOLTS, VOLTS and WATTS 

With these items of information he sets out to provide 
the required design data. The first table is established 
tq determine the Main Winding Wire Diameter. 

Reading the first line we ask: !! the type service is 
DC and if the rating units are microamps and if the 
unit rating value is greater than 180 and if the unit 
rating value is less than lli then the wire diameter 
in mils (.001) is 1.0 and gol'o Table 2. Note that the 
last row is designed such that if none of the previous 
conditions were satisfied we proceed to Table 100 
which will follow the procedure required for a special 
instrument. Table 2 is a continuation of the same proc­
ess but is designed to provide the number of turns in 
the main winding. 

All the design tables for the process of specifying 
the characteristics for the instrument line are repro­
duced here. From this set of tables it becomes obvious 
that consistency between models will be maintained. 
The reasons behind each of the decisions is clearly 
stated. 

Again take note that if none of the conditions are 
completely satisfied we proceed to Table 100 for han­
dling of specials. 

Thus we see that the computer can go through the 
tables and give complete specifications for almost all 
instruments. Those that are special (not provided for 
in the tables) go to the design specialists who, depend_ 
ing upon his analysis of the situation, decides w,:hetber 
or not to expand the tables for their provision. The 
tables, therefore, are not taking any decisions away 
from the design engineer. Indeed, they are only a 
structure of the logic for those decisions the engineer 
has already made. The design engineer is now free to 
devote all his time to the deSign problem of specials 
at whicb point the structure table tool is also a posi­
bve aid. We have thus provided a method of operation 
for the design engineer which provides the advantages 
listed following Table 8. 

Service Rating Units Rating Value> Rating Value < Wire Diameter in MILS Go to Table 

DC pA 180 450 1.0 2 

DC #A 450 '00 1. 25 2 

DC MA 0.90 1. 80 1. 50 2 

DC MA 1. 80 4. 50 2. 0 2 

DC MA 4.50 9.20 2.5 2 

DC MA 9.20 13.50 3.0 2 

DC AMPS 0.8 66.0 8.0 2 

DC MV 45 330 8. 0 2 

DC VOLTS 0.' 300 2.0 2 

DC VOLTS 300 1100 1.5 2 

AC WATTS --- --- 2.0 2 

AC VOLTS --- --- 2.0 2 

-- -- --- --- --- 100 

TABLE I Mllin Wind ing Wire Diameter 
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Service Rating Units Rating Value> Rating Value < Number of Turns Go to Table 

DC MA 0.18 13.5 300/ 1 3 

DC MA 13.5 18.0 26 3 

DC MA 18.0 23 . 0 15 3 

DC AMPS O. 023 66 . 0 13 3 

DC VOLTS D." 300 60 3 

DC VOLTS 300 1100 120 3 

DC MY 45 150 26 3 

DC MV 150 330 13 3 

AC WATTS --- --- 230 3 

AC VOLTS --- --- 230 3 

-- -- --- --- --- 100 

TABLE 2 Ml in Winding Number of Turns 

Service Rating Units Rating Value> Rating Value < Wire Material Go to Table 

DC MA 0.18 13 . 5 Copper 4 

DC AMPS 0.0135 66 Alumlnum 4 

DC MY 45 330 Aluminum 4 

DC VOLTS O. " llOO Copper 4 

AC WATTS --- --- Copper 4 

AC VOLTS --- --- Copper 4 

TABLE 3 Mllin Winding Wire Mllterilll 

Service Rating Unlts Rating Value> Rating Value < Wire SpeCification Go to Table 

DC MA 160 220 B50W133C 5 

DC MA 0.22 13.5 B50W133B 5 

DC AMPS O. 0135 66 B50W217 5 

DC MV 45 330 B50W217 5 

DC VOLTS D." 1100 B50W133B 5 

AC -- -- -- B50W133B 5 

TABLE 4 MII;n Winding Wire Specifiution 
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Service Rating Units Rating Value> Rating Value < Wire Diameter in MILS Go to Table 

DC MA 180 220 3. 0 B 

DC MA 220 450 4.0 B 

DC AMPS 0.00045 66 8.0 B 

DC MV 4. 5 330 8.0 6 

DC VOLTS 0 •• 1100 8.0 6 

AC --- -- -- NONE B 

TABLE 5 D.mper Winding Wire Diameter 

Length Go to 
Service Rating Units (Inches) Table 

DC -- 2. 121 7 

AC AMPS 1. 979 7 

AC VOLTS 1. 979 7 

AC WATTS 3.981 7 

TABLE 6 Shaft Body l ength 

Service Diameter Go to Table 

DC 0.0061 8 

AC 0.072 8 

TABLE 7 Shaft Body Dilmete, 

Service Material Go to 

DC Aluminum End Routine 

AC Bronze End Routine 

TABLE 8 Shaft Body Material 

a) Structure tables are easy to read and under­
stand. 

b) The design logic is presented in a simple, 
straight forward manner. 

c) The tables become a useful Information source. 

d) The table format shows the bounda r ies oC the 
design and clearly points outincompletenessor 
inconsistency. 

e) The tables can be a direct input to manufactur­
ing in an integrated system. 

f) Structure tables are easily solved by the GE225 
computer. 

C. Fin.nce 

Now that we have explored the potential of struc­
ture tables in design engineer ing and manufacturing we 
can consider expanding the system to include product 
costing. The major requirement for this development 
is that manufacturing, engineering and finance must 
work in a completely integr ated fas hion so that all 
necessary financial data is obtained or generated at 
the most logical point in the system. 

To provide some Understanding of the methods used 
to develop the cost of a product, the present method 
shall be described before the new method is developed. 

Model lists, material lists and drawings are ob­
tained from engineering. The Finance Section makes up 
a separate cost card for each part, assembly and model 
and enters the follOwing data on the cost cards: 

a) Dimensions or weight of material 

b) Material Specification 

c) Quantity of parts 

d) Name of part, assembly or model 

Finance then obtains from Manufacturing the oper a­
tional planning cards and adds more Information to 
the cost cards, namely. 

a) Time value or price of each labor operaUon 

b) Job rate 

c) Sequence oC operations 

GE 225 ____________________________ -!TA:8~S~O~l~A~P:P~lI~C~A~TI~O~N~MA=N~U~Al 

15 



The standard laoor values and standard material 
values are then calculated fo r each part and they are 
summed and entered on the cost cards. These steps 
are repeated until the standard cost of each part, 
assembly and model is determined. These cost cards 
are used for obtaining the standard direct material 
and the standard direct laoor values of a completed or 
partially completed part or assembly. These data are 
required in order to obtain; 

a) Cost of production 

b) Cost of Shipments 

c) Cost of Scrap 

d) Cost of inventory 

It is apparent from a systems pointofview that the 
present method is based on the file reference technique 
rather than on the regeneration concept. 

If structure tables were used to generate product 
costs, the computer would go through the follOwing 
steps to determine the cost of a model. 

a) The parts characteristics, which are output 
fr om the engineering structure tables are input to the 
Finance Structure Tables. These characteristics de­
termine the cost values that will be obtained for a 
particular part or assembly upon the solution of the 
cost structure tables. 

b) After the proper cost value is obtained for the 
specified parts characteristics it is temporarily stored 
in memory until all of the cost tables have been solved. 
When the model costs are calculated the parts cost 
will thus be available. 

c) A series of structure tables will then be used 
to build up the costs in the proper order for the par_ 
ticular models. 

An example may be in order at this point to illus­
trate the types of structure tables that would be used 
to calculate the direct material cost and direct laoor 
cost of a sample product. 

In our example take note of the fact that the inputs 
to the cost structure tables are outputs from Manufac_ 
turing and Engineering. 

The first table will be one in which the cost per 
hundred pounds of material is determined. 

Thus if the material specification is B50W70 and the 
wire diameter is 2 MILS then the cost per hundred 
pounds is $150.00 and we go to Table 2 to determine 
the material welght per hundred coils. Note that Table 
2 requires a Knowledge of the number of turns in the 
coil, which is also an output from the design structure 
tables. 

Material Wire Diameter Cost per Go t 
Specification (MILS) C Lbs. Table 

B50W70 2 $150.00 2 

BSOW70 4 $120.00 2 

B50W70 6 $100.00 2 

B50W200 8 $ 9S. 00 2 

TABLE 1 Material Cost Table 

Kind of Go to 
Mater ial Material Weight per C Coils Table 

B50W70 Turns x {Diam)2 x . 000082 Cost 
Formula 

B50W200 Turns x (Diam)2 x . 000025 Cost 
Formula 

Material Cost = Cost per Hundred Pounds x Weight 
per C Coils 

TABU 2 

Note that the cost formula is not in tabular form as 
there would be no need for iUn the computer program 
since it is the same for all materials, shapes or form. 

The direct laoor costs are generated in the same 
manner as the material costs were developed. Note 
that inputs to these tables are outputs from manufac_ 
turing and engineering design structures. 

Number of Turns Allowed Time in Seconds Operator Class Go to Table 

>0 <15 15 1 4 

~ 15 < 100 40 2 4 

2. 100 ISO + ..r no. a! tUrns 2 4 

TABLE 3 
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Operator Job Rate 
Class ($ per second) Go to 

1 .030 LABOR FORMULA 

2 .040 LABOR FORMULA 

3 . 050 LABOR FORMULA 

Labor Cost/ C", Time Allowed x Cost/ Second x 100 

TABLE 4 

These tables serve as an illustration of the method 
by which an automatic costing system would be de­
vised Greater potential is obtained, of course, if the 
systems philosophy is extended to include the Engi­
neering and Manufacturing functions. 

This new s tructuring concept will r esult in a better 
understanding, by the cost people, of product design 
logic and methods of manufacture. It will enable them 
to obtain: 

a) Mor e effective cost analysis 

b) Better cost information for decision making 
purposes 

c) Simplified costing procedures 

The financial area is one that probably oUers the 
greatest opportunity and potential for economies and 
cost reduction. With a forward thinking systems group. 
TABSOL, and the powerful GE 225 computer these 
breakthroughs can be realities in the immediate futUre . 
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V. TABSOl & GECOM 

The culmination of the General Electric Company's 
progress in the use of TABSOL came in the union of 
TASSOL and GECOM. This development served to re­
lease the full power of the structure table. 

Let us consider an example to develop an insight 
into the manner in which TABSOL is used in the Gen­
eral Compiler. The problem is to search a master 
employee file (recorded on magnetic tape) to determine 
the number of male employees who fall into the follow_ 
ing job categories: 

Experience 
Job Level (Years) 

6 2 
7 3 
B More than 3 
9 More than 4 

10 More than 4 

Title 

Programmer 
Programmer or Analyst 
Analyst 
Analyst or Sr. Analyst 
Sr. Analyst 

For each employee we findhavlngthesequalifications, 
we are to write his department number, name, title, 
level and experience on the computer's typewriter. 
At the end of the run the total for each category is 
also typed on the typewriter. 

The core of this problem is the decision that must 
be made on the information stored in the records of 
the master file . These decisions are conveniently ex­
pressed above in narrative form. With only minor 
alteration, this form becomes the program statement 
of our problem. The table and sentences are punched 
into 80 column cards exactly as they appear in Figure 
1. When this is done they may be given directly to the 
compiler for processing. 

As illustrated in our example, General Compiler 
sentences may be used to support the logic of the 
table. These sentences accomplish the following: 

OPEN _ Sequence Number 10 _ Declares that the 
MASTER-FILE is input and validates its tape 
labels. 

READ _ Sequence Number 15 _ Delivers the next 
record from the MASTER_FILE and tests for an 
end-ol-file sentinel. When this sentinelisdetected, 
sequential program execution is interrupted, and 
control passes to the portion of the program labeled 
END-RUN. 

IF - Sequence Number 20 _ Eliminates those data 
records which contain information about female 
employees. 

EXPERIENCE _ Sequence Number 25 _ Calculates 
the employee's total experience and assigns the 
value to the field named EXPERIENCE. 

The word TABLE informs the compUerthatitmust 
process a decision table; EXAMPLE is a name or 
label which was given to the table. The size of the table 
is stated next by giving the number of conditions, 
actions and rows contained in the table. This informa_ 
tion is used only by the compiler and is not executed 
by the compiled program. 

Table execution begins at row 1 (sequence number 
40). Using our narrative definition of a table, Row 1 is 
interpreted as follows: "IF the Job LEVEL field equals 
(EQ) 6 AND the EXPERIENCE field equals (EQ) 2 years 
AND the employee's title is PROGRAMMER THEN 
assign the value 1 to the subscript I; GO TO the part of 
the program having the label TYPE_OUT." 

U one of these conditions cannot be satisfied, row 2 
is evaluated starting again with the left_most con _ 
dition. Sequential execution of the rows continues until 
either aU conditions in a given row are satisfied or 
all rows are exhausted. When the latter situation 
occurs, the sentence immediately following the table 
is executed. Proceeding from here, the sentences in 
our example accomplish the following: 

GO _ Sequence Number 65 _ Interrupts sequential 
program execution and passes control to the part 
of the program labeled GET _RECORD. 

WRITE _ Sequence Number 70 _ Writes the current 
contents of the DEPARTMENT, NAME, TITLE, 
LEVEL and EXPERIENCE fields on the computer's 
typewriter. 

TOTAL (I) '"' TOTAL (1)+ I_Sequence Number 75-
Increments the counter by one. 

GO _ Sequence Number 80 _ Passes control to the 
part of the program labeled GET_RECORD. 

CLOSE _ Sequence Number 85 _ Rewinds the MAS_ 
TER _ FILE and performs the file's c losing con­
ventions. 

WRITE _ Sequence Number 90 _ Writes totals for 
each category on the typewriter. 

STOP _ Sequence Number 95 _ Terminatesproces ­
Sing and writes the word END-RUN on the type_ 
writer. 
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By General Compiler standards this example rep­
resents relatively simple conditions and actions. In 
formulating these entries, the programmer may take 
full advantage of the compiler's capabilities. 

Figure 2 and Figure 3 show how the manufacturing 
planning tables developed in Section IV -A would appear 
in the GECOM format. 

For more detailed explanations of the conventions 
and manner in which conditions and actions may be 
formed and entered in tables as well as a detailed 

explanation of the General Compiler, refer to the fol_ 
lOwing Computer Dept. publications. 

a) TABSOL 225 - Reference Manual 

b) General Compiler Manual _ 225 

Keep in mind the relative ease with which the table 
was entered for the computer operation. There was 
no translation process from the System Analyst ' s 
language to the computer language. The fantastic 
power is that functional specialists can now write 
tables directly for computer entry , 
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