
( 

INFORMATION PROCESS ANALYSIS 

BY 

BURTON GRAD AND RICHARD G. CANNING 

Reprinted from 
THI:' ]OUNNi\J. Of' INDUSTRIAL ENOlNEI':R1NC 

Vol . X, No, 6, November-December, 1959 



by BURTON GRAD 

General Electrio Compantl. New York 

and RICHARD G, CANNING 

ComuUant, Vista, CuliJornia 

I NFORMATION Process Analysis is a new charting 
technique developed by the General Electric Company to 
aid the introduction of electronic data pl'ocessing systems 
in the office, Actually, it has applications considerably 
beyond this original purpose, However, the present discus­
sion will deal primarily with its application to electroni c 
data proccssing. 

The introd uction of electronic data processing equip­
ment. is forcing iL greater awareness of the systems aspect 
of informl\tion processing than has, say the introduct.ion 
of punched c"rd techniques. Because of theil' speed, <:ost, 
and capabili t ies, these EDP systems Brc causing mUlIugc­
ment to cut aCross existing functional lines in the develop­
ment of new procedures. This is true not only of the differ­
ent ureas within the office but it is becoming equally true 
in t he integration of office and factory. 

How is this systems concept different ' from what has 
uecn done in the past? In a relatively few cases, pro­
cedural wOl'k has harl a true systems approach. However, 
in the Vllst m!ljority of cases, the emphasis has been on 
cost improvement proj ects designed to do a certain part 
of the business in (l more effi cient manner: for example, 
better methods for drilling a hole or for preparing factory 
paperwork : SUbstituting a less expensive part which will 
perform the same function as the previous part, unci so 
Oil, Most of thesc proj ects do not consider (01' consider 
oll ly briefly) the inter-relationships betweell the variOllS 
activities of the business. The ubl'icka" nrc analyzed in 
greut detail but the composition of the II morta.I''' is too 
often ignored . 

There always 'seem to be 11I11 1l<'ruU S val id rcu.sons fol' 
not studying these intcl'I'rlationsh ips. Fil st'l they ll l'e mOl'c 
difficult to nnniyi,c t.han nrc th e activities themselves, Hnrl 

require a broader knowledge of the totn l business. The 
system interrelationships cut across existi ng fUllctiolllll 
and sub-fun otional lines so that no enc is quite s\ln~ to 
wholll they bclollg. Finally , their study takes longer ulld 
docs not have the glory of an immediate reward , 

Even in the face of these arguments, however t cxpe ri­
('nce hn.s shown thnt th ~ Hbits and pieces" npJ1J'OHth by it­
self cannoL produce the gains which can be realized fl'ol1l n 
study "f the business as a whole-'I systems study . Also, 
the o.clvnnlnges of electronic data prot'cssing lie, to n greut 

extent, in tying together logically related activities. Maxi­
mum system speed and neeuracy result from integration 
along lines of information flow, rather than within in­
dividual functions. 

In a systems study, Care must be taken to make the 
analysis much morc comprchensive than the usual u pro_ 
ced ures" a nalysis. Improving II particular process or ac­
tivity is not the primary goal, but rather examining the 
necessity for having the process at all. This approach is 
1I0t hardware-oriented; it is an effort to find out why 
things lire done at nil and then, after constructing a logi­
CHi pattern for operating the jlrocess, to determine the real 
equ ipment needs. 
. The Information Process Analysis tcchniqu e to be de­

scribed was designed to meet the needs of such a systems 
study. 

THE SYSTEMS APPROACH 

In beginning an EDP systems study, we are more inter­
ested in what is going on in the business rather than in 
how it is being performed 01' who is performing it, For 
example, thero arc certain types of infol'mation which, 
though of intel'est ill a conventional procedures study, are 
not of intcrest in a systems study : 

1. Wc nrc not illtercfi ted in the manual procedurcs thnt are used 
pcr sc-e.g., how mnny clerks nnd typist.a work 00 a (orm dur­
iog its prcparntion, or points nlong its rou te where the (orm 
is stored temporarily . 

2. We are not intercsted in the (nd thR~ Beverul people nrC in­
volved ill no opcration, ench doiog P!u't of the over-nil job. 

3. We nre not intercsted in the layout of tile clerical work area 
0 1' t he types or office equipment uscd. 

4. We o.re not inLel'eslcd in the "exceptioos" which arise due to 
interna l cieri en I errors; however, we nrc interested in the typcs 
of information errors transmitted into the orgno izntion from 
oULBide over which the orguniztltion has no control. 

Instead , since we Il.l'e intcrested in learning what the 
Illct hunizcd sy:stc lH lllU8l be nule to handle, we arc inter­
ested in tire fo ll uwing types of infol'mation : 

1. The logiclilly nece5SaI'Y alternntive proced~re8 which are 
needed in Lhe businc88 for handling main line flows as well as 
so-cnllcd "exception" ClBOS. 

2. The mtllltlgcmcnt contro l reports that nrc developed by the 
ol'gnnizatiou, and the purposes they serve. 

3. Thc rcports find other piccea of informntion that must be 
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transmitt.ed outside of thc organizntion, for legal Ot' other 
reasoDs, 

4, At first, t\. preliminat'y pin-pointi ug of nit complex computation 
operations nnd decision nrellS, Later, we will need a morc do­
to.iled llnderfltnnding of thcse opemlionM, 

Conventional charting techniques usually involve sym­
bols representing such clerical activities as transport, 
store, delay, inspect, and a general symbol representing 
all operations. These conventional techniques have been 
aimed nt, and these symbols are useful for, one of two 
main objectives: a, to find out where human clerical t.ime 
is being spent, so fl,S to shoJ'ten the over-all process time, 
or reduce the man-hours to do a job, 01' b. to layout a pre­
scribed sequence of operat.ions lor II reasonably complex 
job, for t.he guidance of the clerks and operators-<l.g., 
Row charts of punched card operations, Since our primary 
interest in a systems study is not in either of these objec­
tives, it is not surprising that their associated charting 
techniques prove relatively ineffective in II systems study. 

Instead, we arc interested in learning of the flow of in­
fo rmation throughout the busincSti, for directing manufac­
turing and other activities, and for feedback and control. 
All uses of the infol'lnntion must be ACcounted for, so we 
sOon fllld t he scope of the systems study spl'o!\ding 
throughout the entil'e ol'ganir.ation. The Information 
Pl'ocess Analysis technique designed to meet this objective 
is bosed 011: a. I'easonably pl'ecise definitions of basic data 
processing operations, represented in the fort1l of symbols, 
and b, a charting procellul'e to make sure that the ncces-
8ary descriptive information necornpu.nies cach symbol. 

11\ other words, convcntinnal charting techniques treat 
information systems as though they were material h an~ 
d ling systems, whcre tho material is papel', Since this new 
technique deals with the information itself, not the paper, 
we are n.ble to concentrate on the different data processing 
operations. 

INFORMATION PROCESS CHARTING TECHNIQUE 

Fund amentally, therc u1'o only seven 8ymbols used, five 
of them repl'csenting operations (where someone docs 
something), and two representing conjunctive, or connec­
tive devices, T hese basic symbols nrc shown b"low: 

OPERATIONS 

<> o D o D 
Selection Arrlmgement Modification Comparison . Computilt1on. 

(Writ1ng. Branchln9 Oecision 
Era sing) 

CONNECTIONS 

V D 
Entry ExJt 

In practice, there are variations for some of the8e sym-

bois, so that a total of 11 different terms are used, Each of 
these 11 terms and symbols isdeseribed briefly, 

The ChaTtino Symbols 

1, Select, Search 
(Sm 

SR No Find 

Find 

2, Select, Sepo.mte 
(SP) 

3, Arrange, 
Sequence (AS) 

4, Arrange, Merge 
(AM) 

5, Modify, Insert 
(+) 

6, Modify, Delete 
(-) 

7, C;ompuLe (err) 

Search mea.ns to extract a parLicular record 
from 0. file of simi iu' reco rds which are 8&' 

qucnced by the field on which the search 
ia being conductod, Illustration: Search the 
Planning File for the Planning Card cover­
ing pal't number 374255-1 , 

Separate menns to select one or more rec­
ords from a group or file, according to & key 
fie ld, Sequencing by the key is not neces­
sary, Illustration: Separate Ule copies of 
the Purchoae Order by destination , 

Sequence monns to arrange (sort) a group 
of recol'cis into ascending or descending 
OI'der according to tl key field,lllustro.tion: 
Sequence time cardil by employee pay num­
ber, 

M 6r06 means to combine two or more 
groupe of records which are already in se· 
qucnce by one or more key fields into a 
sing le seqllencc on the same keys, or to 
plnee n. record in 0. file, Illustrations : 
MOJ'ge new Parts Lists with the Parte 
Lists File by PtU't.s List number; merge 
t.he employee time cards with the em~ 
plo.vee job cmds by employee pay number , 

/1l8Cl't monns to crente a. new record or to 
ndd one or morc fields of information to o.n 
existing record, Illustrations: Pl'epnl'e a new 
Purchnse Order; sign a Freight Bill , 

Delete means to l'cmOVE: one or mare fields 
of iufol'luation from nn existing rccord, 11-
lustraLioll : Delete n tel'minated employee's 
pay number from the nctive employee 
ledger, 

Comput6 refers 1.0 an nl'ithmetic fonnula 
incorpornt,ing bosic nl'ilhmetje operations: 
Add, subtl'act, multiply, divide, exponenti. 
a.tion, tl'igonometric fUli ctiona, etc, It does 
not contnin any (:Ompal' i8nn oj' choice oper­
I).tions, If the result of a computation it! 
used i~ 1\ compn rison, th is shnu ld be indi­
cated separately, Illustrations: Totnl week .. 
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8, Compl~rc und 
Brunch (CB) 

9. DecisioD-MaJdng 
(DC) 

nhernnte 
COllrsef:l 

of nction 

10, ConnecLion, 
Entry (EN) 

EN 

11 . COllnection, 
Ex;t (EX) 

Iy pity equals hourly mte tim€)s DlImbCl" or 
holll's worked; stock on hand at end of 
period equals initial stock plU8 receipts 
minus disbursemcnts. 

Compar~ and Branch is tbe buic choice 
oper4Lion which involves a. defin ed Or lully 
prescl'ibed decision, I1hlstrntiotls: If tho 
product model number is incomplete, then 
pnss the order to Engineering; if an em­
ployee's Ilceumulnt.ed 8l11ary yenr-to-date il3 
greater than $4200, do not. deduct socia l 
security, 

Decision-Making il:l a higher level thfUl 
Compare and BrlUlch. It is used when a 
choice i.e not baaed on lL clear cut tJet 01 
rulcs; in other words, judgment is involved 
in a decision-making process. It ilJ possible 
in t\ decision-making operation to indicate 
what factors nre considered and olten even 
the relative importtloce of the8e factors , 
To the extent that ~xact "weights" can be 
determined nnd aU nlternate paths noted 
Lho opcrn.tion I'educes to n. se l'jes of Com­
pore Ilnd BI'finol1 operati ons. lllustl'llLions: 
Determine the qunntity of Model XYZ thllt 
will be sold within the next 12 mOlllb 
period; decide whc~hcr a job applictlnt is 
suitable for a. particular taBk, 

An EnlJ'lI serves Lo Bturt it l'ou Line 01' to 
bl'ing nddiliona l in formation into it. It 
may come from unothcr purt or the sume 
chnrt 01' from n. different, activity euti l'cly, 
Illustrations: The customcl' order entering 
the order Iro l'vice I'ouline; It pny vOLlcher 
coming to COI:I t Accounting from Payroll , 

An Exit is tho menns by which n.n activity 
is terminated, It mn.y go to another purt of 
the sume cha.l't, it mHy go to Ilnother nc­
tiviLy, or it mlly be Lhe end of the routino, 
fIIustl'aLions: All requisitions requiring spe­
cit'l l engiueel'ing review go to E ugince l'ing; 
11 ptLy check is given to nn employee for his 
previous week's work , 

The fO l'egoing descriptions are ncccasul'ily briaf; morc 
complete defi'nitions fOl' each opcrntion symbol may be 
obtained from (J). A summary of their usc on the chart­
ing form is shown in F igure 1. 

EXAM1)LES O l~ PHOCESS CHAR'l'$ 

To give an idcn of the tcclllliquc in actio •• , we have in­
cluded two eXRlnples, one trivial ane! ~ne fronl nil nct'"lBl 
systems study. Figure 2 indicatcs some of the "data proc­
essing" opcmtions which might bc followed by a young 
man in search of II date. 

The steps on the churt arc "elatively sclf-explanatory. 
Alphabetic entries and exits p"uvide connections to and 
from other charts while numeric entries and exits refer to 

different parts of the Bame cbart. Line 3 shows a routine 
decision step, involving a Compare and Branch operation, 
wh ile Line 15 shows a d ifficu lt decision involving judg­
ment. Line 8 shows the procedure for entering a new rec- ( 
ord into a fi le (merging). In general, it wi ll be seen that 
the technique brings out clearly the various altcrnative 
circumstances that can arise. Also, space is provided for a 
brief explanation of each step in thc process. Thus, charts 
drawn by one person may be easily read by others. 

Figure 3 is a reproduction of one part of a chart on 
tooling activities in a manufacturing organization. The 
particular operation being charted is the receipt of raw 
material at the tool crib, where the material is destined to 
be made into a tool. Line 4 shows a searching for a copy 
of the purchasc order after the material is received; the 
oharter may 01' may not chart the "no find" situation de­
pending upon how signifi cant it is. Line 6 indicates that 
the tool crib attendant checks to see who thc material is 
for; the "not equal" branch indicatcs that it is for some­
one else, and Exit 3 connects to the charting of that con­
dition. Line 7 here refers to the fact that "someone else" 
to whom the material is to go wishes it to be stored tem­
porari ly in the tool crib; after it has bcen suitably marked 
in the other operation, the information again enters the 
main line being charted. Thc remaining operations 
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shown here indicate the steps taken to determine where to 
store the material in the tool crib. The original chart Con­
tinues beyond line 10 for this one function, and in fact, 
cleven of these IS-line charts were used in charting the 
tooling activities. 

EVALUATION AND SPECIAL PROBLEMS 

The speed with which Information Process Charts can 
be prepared seems to bear a close relation to the speed of 
progmmming " problem for a large scale digital computer. 
Interviewing, charting, rechecking and Bummnrizing J'e· 
suit in about 2 steps per hour, although this improves 
with experience. Remember though that these steps are 
more powerful than the normal computer operation codes 
• ince each symbol may represent an entire subroutine like 
IIScquence," IfMergc," etc. 

As in any new technique there is a significant learning 
curve effect. As experience is developed, speed and nccu­
racy improve considerably. It is also apparent that differ­
ent types of problems require somewhat different view­
points and charting "tricks," 

In first applying the technique the prooedure WII" lle­
soribed with brief examples to a group of trainees and lirst 
line supal'visors and specialists. The initial charting 110-

eurncy was substantially less than expeoted, probably be­
cause the training techniques were at fault. It is our con­
clusion that the best tcaching method would be a practiclIl 
example (like receiving of purchascd parts) performed in­
dividually hy each member of the team and then dis­
cussed and analyzed as a gl"DUp. 

In choosing the particular format and charting arrange­
ment much considemtion was given to the location of the 
symbols. In contrast to the usual comput.cr charting which 
uses a "large" sheet of paper And writes in each block a 
riescription of the operation, IVe felt t.hat the in-line page 
type arrangement IVas more easily I,raced and understood 
by the non-charter, yet this produces its own problems in 
excessive numbers of sheets and l\ lack of IIGcstnlt" or 
total grasp. 

Since grasp and insight are among the main reasons for 
choosing process charting in the first pi nee, it would have 
beon most unfortunate if they had been lost because of 
difficu lties of paper representation. Two approaches wcrc 
used to help solve this problem. First, the original process 
charting forms IVere modified to a llow the parallel indica­
tion of a secondary flow beside the mnin line. This permits 
" visual continuity nnrl apparently saves many exits and 
ent";es. The second solution wllS the introduction of sum­
mary charts which served to review the ovcr-all pattern 
"f n particular business activity. These gave a sort of 
index to tho dctail charts and helped significantly in 
grasping and absorbing the major irnplications of the 
nctivity. 

It is a lso evident that this summary process is vital to 
the desired insight into the ramification of the whole busi­
ness. In other words, there needs to be a hierarchy of sum-
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marization eventually leading to a "Master Diagram" of 
the key processes in the business. 

To elabOl'ate on the. charting, reference is made to the 
column headings shown in Figures 1,2 and 3. The mean-
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ings Me l'en80ntlbly self explanatory. The following defin­
itions of tel'lI1S are quoted f!'Oll1 (1): 

File A collection of dntll , gencl'Illly npplyiug to one o.spect of f\ 

businc88, A fi le consists of tl. gl'O\IP of urccordlS" (to be defmed), 
uaually ouch of which conlnins the ijl)me typc of informntion, 
The I'HCO l'ds tWC ilrrangcd (in mO.'1t CJlsc~ ) in n. spcr.i flo logicni 
sequence, Exnmpio: pertlonnrl nil', inventory file, model list 
file, eLc, (Noio thnt tho wOl'd "fi le" it! 118ed lUI n nOlin, not It 

verb,) 
ll(Jcorti One mcmbel· of Q filo; IL I'ccol'd usuAlly conlnins nil pCl'ti M 

nent informtll ion on 1\ B i n~lc item. ExnmpleR: a J1(,t'~onneil"cc· 
ord fo r one employee, an in"enlol',V rct·m'd fOl' Ii. 1"JlW material 
type, 01' no entry in It log book . 

Field A sub·diyiaion of 1\ record; One 01· mOl'C rclu ted chal"llctel's 
of dn.ta referring Lo n Mingle Il l:lPClJt of nn ilf'm. EXllmples: date 
of bil,tll of fm employee, employee'/) nnlOe, etc, 

Character A ch{\l'f\ctel' of dt'ltn mn.y be 1\ ntllncricnl rligit, (0 to 0), 
an alphabetic chnl'l\cler (n. to z) 01' a spccial chnrnctcl' (S, blnnk, 
@, etc.) 

Data Known fMLs; geucrnlly, l'ccol'ded fl ~(:tl:l, tiS lI tled horoin, The 
term "data" is often ursed ~ynonymoulily with lIinformntion" 
although data gencrully include redllll(illllcy lind en'ol'S /l8 well 
05 informa.tion, 

Information Communicatcd knowledge (more prccisc cnginecl"M 
ing definitions aro avnilnble but will not be presented hel'e). 
H is impol' tant to know that infol'mlltion CRn be mcnsmcd in 
terms of I<b inal'Y digit,.~" (bits), where each bit is equiva.lent to 
ono yea~no decision . . ..... 

I,'onn A printed form uscd in manual da.ta proccSf:ling; genera.lly 
is covered by the definition of Ilrecords,/l 

'framactions A record of an event, an action, Examples: !\ new 
customer order, !\ shipment to a. customer, an employee clock­
ing in at wOI'k, etc. 

Key One or more fields of dntB. within a record used for control~ 

ling t.hl1 hnndling of the I·c<:o!'d-aeqllcneing, merging, search· 
iug, nnd scpartt.ting. Example: Employee nR.me in scquencing 
persollllci recol'ds in the personnel file: 

Main Li7lfJ The predominant flow of dntlL in the I3pecifio area 
being charted. A sequence of operations which is fL eecondary 
branch !lnd exit on one page of II chtl.l'l will genernlly be the 
main line on aoother page where it is charted, 

All entries will be shown in the first column, properly 
numbered or lettered and page number, for pertinent ref­
OI'enee exits ,hown. The next column is where the bulk of 
the charting will he done-the main line, 01' the sequence 
of steps being de,cribed. The exit column is similar to t he 
entry column. 

The secondary /low column has been provided to reduce 
the need for exiting and re-entry to handle minor varia­
tions in procedure. We believe that the use of this sec­
ondary flow column should be quite restricted. For one 
thing, no separate entries should be made to the secondary 
flow colu mn; rathel', it is Iimitcd to branches out of the 
main line via Compare and Branch, Search, Separate, 01: 
Decision operations. In addition, if the secondary flow in­
volves over 6 operation symbols, an exit should be made 
to IInothel' page of the chart, where it is charted as a 
IlHlin line, 

There should be only one operation symbol per line­
either an entry, main line, secondary flow, or exit symbol 
-so that the propel' notation can be made in the other . 
co lumns of the chart. 

The three llnrrow columns which have no headings are 
p,·ovitled f01" inserting prepositions, conjunctions or verbs. 
For example, "Insert on Record A Field X from Record 
B,II 

PROCESS CHARTING-DISCUSSION 

There are a few points of special interest that should ' 
be eli.cussed briefly, about the usc of the foregoing sym- ' 
boIs. 

Fir.t, the operation of "reading" is implied in a1l of the 
above symbols, and is not cal1ed Ollt as an independent 
step. It is assumed that the person oj' machine doing the 
processing must first rend the information from the docu­
ments, 

Next, it should be re-emphasized that whenever Com­
pute and DeciSion-Making operations are encountered, 
the analyst should not initially spend much time in detail­
ing the routines. The process eh~rting simply pin points 
these computations and 'decisions, nnd gives some undcl'H 
standing of what is involved. Alter the initial data gather­
ing phase, many 01 these operations wil! ·need to be ana­
lyzed in greater detail. 

Ocoasionally an analyst will come acroas a "loop" op­
eration, where the same series of steps must be performed 
on a number of items, before continuing with the proc­
essing. An example of a loop might be computing the 
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standard cost for eacb operation in making a part, 
before t he standard cost of the finished part call be 
determined, Indicate such loops as simply as possible; 
e,g" "steps --- through --- repented for each item 
on the record." . 

Also, in some possible loop opemtions (where there 
may be one or more items on the list), a totaling or sum­
mary is performed afterward if the,'e were more than one 
item on the li.t, Do not try to chart this out, using con­
ditional transfers, Simply indicate tI,e totaling operation 
right lifter the last operation of the loop, and indicr,te in 
the Remarks column, thfit it is used if necessary, 

OCCAsionally a matching opemtion will be encountered, 
such as a group of time cards bcing matehed agai"st a 
payroll file, It may be of interest to know if there a"e any 
time cards for which thero are no payroll records, and if 
th ere are any payroll records for which the),e arc no time 
cards, as well as matching the payroll records and time 
cards 101' computing gross pay, Such situations as this 
may be chartcd by two Search operations in sequence, In 
the case "hovc, senrch the payroll file by the time cards' 
employee numbers indicating IIFind" und "No Find," 
T hen senrch the time card "file" by thc payroll reeords' 
employee numbers inrlicating IIFind" and liNe Find." 

The /land" und "or" concepts should be mentioned 
briefly, Sometimes two records must be brought togethe,', 
so as to go through a series of processing steps; record A 
and record B, If roeord A has been chn''ted as the main 
line, then record J:l eRn be brought in by connecting an 
"and" entry to the main line with. solid circle, See Fig­
ure 4. 

Note that the "and" entry implies no merging, 8e81'0h-

.. 
rI'" 

FIC ... 

"' 
Flo. 5 

ing or sequencing, There is no file i only individual records 
are in\'ulved, Two or more records may be brought to­
gether, so ns to form II largel' ,'ceOI'd, If record A is being 
chartered as the main line and B is locuted in a file, then 
B shou ld first be obtained by n Sea,'eh opemtion, 

For the lIor" situRtion, record A or rl'{:ol'd B (hut not 
both together) can go throllgh the same sequcnce of SLeps, 
If the two types of records are similnr 01' a"e logically rc­
lated, iL is often desi ra bl e to show this by an "or" entry 
nod a sccond input line to a" "prmtion box, such as Fig­
ure 5. TheIl, nt the end of th(' common sequence of step~, a 
Scpamte operation may be used to split the two types 01 

do r'uments apart, (A Compare and Branch operation is 
, 1110re cnrrcct logically, bllt the Separate operMion is often 

cnsie,' to usc,) 
Sometimes, however, records A and B aJ'C so dissimilnr 

that it would be confusing to use this "or" method, When 
charting the processing of record B, the anillyst (when he 
comes to the samc sequence of steps 8S he used in chart­
ing record A) can leave a blank line on his chart and in­
sert the note, "Use steps --- through --- from page 

" ---, 

FUTURE USAGE POSSIBILITIES 

We have tried to look ahead and deduce the logical 
implications, of the process analysis technique and have 
lound that mllny ideas can be suggested, 

One idea is concerned with the use 01 punched cards lor 
aMlysis 01 individual operations and tho preparation of 
summaries, For example, by defining the records and 
fields carelully we could usc one punched card for each 
line on the process chart, This is similar to work reported 
tlll'ough thc American Management Association by two 
Lehigh prolessors (4), This might be a convenient pro­
cedure for reducing the clerical content requil'ed to draw 
the flow charts, 

Another possibility would be the evolution and devel­
op",ent of higher level symbols to ,'cpresent recunent date. 
processlI1g clements, Examples of this might include edit, 
translate, and verify .. These should be particularly mean­
ingful lor sllmmary charting and would .Iso indicate com­
puter sub-routines wbich should prove uselul. 

While much of our present chart,ing seems record ori­
ented, this is merely a. space reduction convenience. The 
record stunds foJ' 01' represents the fields it contains, Since 
all opemtions arc performed on the fields themselves, it 
l1ught be possible, with appropriate identification Ilnd cod­
ing terJlOi~ues, to define nil functions in terms of the fi elds 
illstenri of the rcco,'ds, This would be advantageous in 
leading toward oonredundanl systems, Reference (3) is 
nn extremely t,hllllghl provoking pnpe,' on one aspect of 
this auhj cct, 

Pince InlOl'mation Process Analysis can be used to de­
scrihe any datn processing operation, it might be inter­
esting to investigate the application of this language to 
computer programming, Because these charts nrc at a 
somewhat higher level than the charts now used, a signi­
ficnnt saving in time and effort could result. 

Anolhel' unexpected area whirh was uncovered was the 
st,'ong similarity between physic,,1 processing and da ta 
pror-easing systems, This is described in (2), As an anal­
ogy, we can ronsidcr that the part corresponds to record, 
and c{lch hole, groove or stll'face is • field inserted in the 
rccord, Purts may be {lssocilltecl together in a "file" (stock 
room) which ('lin be searched for a particular part. Com­
pare and Branch Can be user! to represent inspection op­
erations, and merge would jmply parts ,accumulation to 
precede assembly. Whit .... this simile cnn be overdrawn" 
there nevertheless appears to be a sound foundntion for 
lurther study with the implicntion th.t physical process­
ing systr,ms arc directly "nalogous to clato processing sys­
tems, 
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Since the process charting techniquc i. u"gullizcu 
around a generalized set of rigorou.ly defined symbols, it 
may help to solve another commOn proble,,, : the present 
inabili ty (0 commun icate solutions to vlU"ious business 
systems pt'Oblems. T he Department of Defense has initi­
ated a commendable progrnm for the development of a 
Common Business Language-a computer programming 
system that uses English sentences which can be compiled 
into running programs for most machine types. But this 
Common Business Language will most likely be at a more 
detailed level than t he language described in this paper, 
and may not bc as satisfactory (or communications a t a 
systems level. It seems to UB that the progress of data 
processing as a soience requires cstablishing such common 

476 

problem-oriented languages so that we can more success­
fully communicate with our fellow systems designers. 

REFERENCES 
(1) GRAD, BURTON, CANNING, RICUAllD G" AND DsRuBOO, RALPH H" 

IOProce83 Charting," April, 1957, fLvailable through Mr. R. O. 
CnDojng, 614 South Santa Fe Avenue, Vista, Calirornia. 

(2) GRAD, BURTON. AND O'NEAL, W. C., "Making Operations," Apri l, 
1967, available through Mr. Cnnning. 

(3) Ln;nf:RMAN, IRvINa J. t itA Mnthemntical Model for Integrated 
Busine8B Systems," Management Science, July 1056, pp. 327~ 
336. 

(4) RICHARDSON, WALLACI!! J., AND HflTLAND, RODEnT E., IIIntegrated 
Procedures Control," Engineering lor PapeTtDork Control, 
American Management A6Bociation, Office Management 
SerieliJ No. 143. 

Volume X . No. 6 


