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wozioal Coding f

For some time, varlous groups working with digital computers
hove dizcussed the type of pisture to make %o represent the logical
operations necessary to solve a problém° This picture has been
called at various times flow qhart, problém block dliagrem, problem
set-up, and so forth, and different groups have esvolived plctures of
different forms. No difficulty ariges in interpreting & ploture
a8 long as it 1s kept wilthin one group; however, when two or more
groupe are interchanging thelr pictures, the Interpretation becomes
alfficult. Therefors, it seoms feasible that some steandard should
be adopted for groups that areﬁ@orking togother. The Applicatlens
Group has agreed on the following standard which 1s based on the
flow chart described by von ﬂeumaﬁn and Goldstine in "Planning and

Goding of Problems for en Elsctronic Computing Instrumcnt.”
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LOGLOAYL CODING

A Llow chart mekes use of %he following symbols

N = direction of flow.

R = an operatlon box.
— - P

Lo

4n operation box sontains the operation or operations to bs
performed on data in the computer, exclusive of comparisons.

Exemple 2

—x ty =gz -5A0---§

This means that = 1s added to 7 to produce %z, which 1a stored
in nmemory location An. Hers A merely specifies soms block of
momory locations in ghe computer, end An is not given & specifin
memory locatlon except 1n relation $o ogher rambers stored In section
A, Ao moans the Lirst memory location in Seotlon A, This genorality
12 to the progremmer's edventuage, for he ueually dooanot 'mow what
mewmory locetions o esslign untll the whole pProblem has been planned.
420 generallty 1s elso usoful Af the routine is to be inzeried in
dlfferent problems, and the memory locatlons vary from problem fo
. problem.  If the routine is not to be used elsewhoro, specilic memory
y locations can be assigred aftsr the flow chert haes been drawn and
‘! 41" checked. It 1s much eesier to changs o memory locatlon on ths flow
WLl chary than in the coded problem, for the insertion or deletion of 2
T rumber in the coded problem nay mean offsesting all of the Tollowing
instrictions or numberg by ons, :

v

A
———
P

'} { : ,
! : v = e aubstitution box.

4 substitution box centelnzg the operation op operations requirod
© prepars the control before envering a routine or to reseg the
on{roi ufter completing a routins. -

Q ot

Ezemple s Bxtending the exsample above, assums that there are s
series of ='s and ¥'s stored in the wemory to be edded to procuce z's.,
‘The 2'3 will be stored in sectlon A of the mewery. HFop thls examdie,
assume thet one x will e added %0 one y to produco one » which is
3%orod in one memory location of section A, ‘

. \;er o= ..___.__._._....._.‘- - - > = S e
“”~%ﬂ3 0 | - SIS & Ty By b

e - o m—

This means thas %y is added to Yo to produce Zn whia2h lo storsd
in memory lscation An.> A record ghould be kept of %he gectlional |
ssorrgo of x and Yo I 13 used &8 A conirol 50 chooss . which memony
locations ere sctivated. o B

.- S i = '
® R
‘ ' - or { = a decislion box
-—-.? ‘
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A decislon box conbains the two quantities on which the decision
i3 based through the use of the %eszt, T, or oquallty, Q. orders.
The declsion conaists of choosing one of twe paths depending on tho
relative slze of the two guantities designated in the decision box.
Docislons can be made either on conirol or data. In the deelslon box,
the quantlty stored In tho accumulator iz written firat and the quantity
in the L regilster second. The two are separated by a colon, &.

Ezamples bxtending the example above assume that ome mishes to

add all of the x'a and y's to produck all of the z's which will be
stored In the A sectlon of thé memory. ‘

T 1 : .......:..._) :
Ay =0 Xyt 3y = 3y hy ;»----;( 3830 ) e
1,1_.............,."1 I - ;{"}!j + 1 —— 3

| SRR BN

‘ J

Y

Thls means that the seriles of ='z and y'e beginning with xp and

70 end ending with Zy and vy are added to produce BQeecoByy wWhich aro
stored in memory locetions Ag...hy. Here ™" m2y or may not bo sbtored
as a counter., Probably in thlz case it would not be & counter. il
i3 probebly one of the instructions used Lo perform ons of the opera-
tlong speoified iIn the operation box. 7J® mugst be of the same form ns
"J%. Note that when one is added to "J" or when "J" 1z sot to mero,
three Znatructlons wust be changed:s (1) the instruction that edds =
to the accumulator; (2) the instruction that adds ¥ to the sccurulator:
{&) the instructlon that clearsz z to A. :
....................\ , \\
{ - or ——— = an nssortion box.

———-—-—T—.. -
{ 2
k4

An pszertion box is usad &s e slgnpost or reminder. It dnes nos
indicate that eny operstlons ars to ba done in the computer. It 1a
merely a statement that ot thls $ime, this 4is so. It ic helnful in

stating the necessary status of conirol and counters upon enioring a
routine.

Y
wd

Example: Take the last exemple and draw the flow chart wsing an
assertlion box for the [irst substisution box.

. -

' N ox, + SR S X . 33 d
(N T TN T I e G

!
[ £ i/

.,

Thls moans that the initial stete of the instructions was such
Thot BRI = WO, Bere "i" drer not have fa ho sot to DOF ninne f6 0
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LOGTCAL CODING

The assertion box 1s also used to state what has besn proved
aflter a seriss of declislonshave been made through the wuse of the T

or Q orders.

Example: Supposs that it is desireble o determine which 1s the
largest murbsr contained in three quantities, a, b, and ¢

ﬁa > b
A= c’ :
r

e 2]
— aze

) & 2 b\
. \. /—g-w | e = a |
| - b=
(/—*—_- i : > | o>b|
. b " . —
B i Pl { ¢c2b ) ‘B—E_a\
. ‘ ‘;;1A A b.=of S

Here the assertion boxes state what was learned from the praceding
sequence of operations. '
-~ \'

#

. -———-—-.} Yevar norm s

NN
Connectorss -—3_
. r*__‘/
A cornector represented by a circle, indlcates a conmeotion which
can be found on the lrmmedlate flow chort.

A connector reprosented by & triangle, lndicatea a connection which
211 be found on some other flow chart or.page and must designate to
which flow chart or page the reference is made.

is Romote Bomnector. Remots connector talke the plece of drawing long
lines mcross a flow chart. When a conuector is morely the contlnuation
ol the flow chart, a CGrook letter 1s ingerted in the circle ~.4&m o
dince most peoplo prefer to read from lefs 40 right or from top bottorx
the remote connector can be used Ho got back to the left or top after
veachlng the right or the bottom of the chart. 4 pemohe connec4ow con-
teinling o Greek letter does not mean a computer operation.

A reomote connoctor may indlicate a routine which can be entercd Tron
soveral polnts through a conditicnel or unconditilonal transfer of contral
“hen sueh 1s the case, either a mmber or a leiter As ipserted in Hho

¢ilrele ~~— O, > &2 . I% has been auggested to roserve ceriuin
~letters for routine conmon to all pPrograms

--..) Print out routine
~gcg)$antin@l routine




LOCICAL COoDTwg

2. Verieble Conneoctor. A veriable connector indicases thnt the ous
put from a routine is not static, but 1s variable. The output s
derondent upon the Input to the rouiine. In genoral a verlable connenso:
43 a number op a letter or a group of letitors. When a mubor ig
used tho first variatlon 4is & swall lettor; the second variesion is o
number, and any other variations alternate & letter with a numbor.

"Exemple: i) (a)—
-~ (W EJ .\
a,b - ~
%hen 2 lettor is used the a2lternation ia a number followed by
a lotter
Examplo:
® FH—

This ozemple would talte care of an output print roustine where two
suspult tRpos are used as alternates.

When o gubroutine contalins the same loglc as enothor subrousine
in the problom bug doss not rocessarlly comrerxe from the semo polng
or oxlb to the game polnt o double capipal lotser syatem zay be used.

Bxamples
, SA|
W e
—®
Ia )

This exemnle wouwld talkte care of testing for end of bwo Imput tapog
A and B whero the logical procedure 1z the same bul where tho asiual
coding 1s done in duplicate becsuse the routine commances - from different
condliilonsg, : it

14t
o
h

Tne variations ere listed u@@@y She connootor as numbers or letbors,

The outlet of a veriable conngetor is changed in o substitusion
box thug: oo

« fQ
-~€{?> . wild new go $o <E>M%
P ® L " 7

) D~

«la.  moans that
o i n
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LOAICAYL, CODING

Ezemplet Snuppeose that a subroutine is entered from threc 4iflerent
points in the main routine. Mach tims the subroutine ls done & now
soquence is inltiated in the mein routine.

‘24 -’@ ~ @"’*
-" &b ""'*"@ @-) 3&.»}”0.;?..-.0. '7@ | @—> »

X,bC
. B >

This means that the exit point of the subroutine hos hoen sot bofore
entering the subroutline from ons of the three different channels.

This oubput could be sot by transforring a storsd comstant to the
outpult poslition of the subrouvtine in the form of & trangfler of conbral
iratructlon. Ib counld ke get also by the spscial instructhion Lhet
makes en wnconaltlonal transfor instructlion from the seotiting of the
conbrol counter plus one (Rm)

The subroutine might ond with 2 T or a Q inatruction.

— / /o

. .,‘(_
w—/ é e
e
Hore the appropriate Y instructlon could be transferred ints Hho
subroutlne or the appropriste memory location cculd be lasertod lnso
a constent T instruction. :

$~¢
— 1 N = guitomatic overflow indicatlion.

Since the Univac mokes an automesle declsion vhen ar overfliow
gcours in the accumlator, 1% can not he programmed in & doclslon Dol
Tho addislon or subiractlon thaet ecaused the overflew wonld oceur in
an operaiblon box. The unsiarred oustpub indicates the dirsction of
-~ flow 1f an overflow occurs. Since the compuber goes Ho o Fimsd poslilo:

0000, *L an overflow cccuws, it ia necossary to sobt the 0000 pasisicr
to transfer to the appropriste routine. Thils shovldd be dono “hroush o
gubgvitutlion box that pracedes the onsratlon box that sgives viso o
an eccuwuleator ovorliows

The gowsral spocification of momery locatlons hes hosn dlscussad
sbove. &f ¢imon it Ls deciroble %o ororaty on the canteads of 4hona
nemery deeatlons, Yo differsniiess  :uween dhe two, & poronihisis,

{ ), 1z nsed to mean ' conkents of?t.

Ao mesns tho flrst momory locabicn in section A

(Aqg) meeans tho contents of %he Titst momory locadlen in Sesiion A
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e o Metaten: Kol L BB

PN : .
>Q:/ = a remobe connecior '
N = '
It n=g, ~m-e{xj = g varisble connector
| S i i
. A
Start '
i
{Buton ' [V = inpuj
A number is inserted in the Start Button Box to donote which
taps contains the instruction .
£ “; .
7| Stop] = ond
( ) = ccnbents of .
® N N = accunulator overfley indication.
- .

The English alphabet 33 used to provide symbols for the
control and data in tho compubtsy.

oy,

“he Urook alphabet Ls used to label remote connosctors.

 Yfemory location mumbers are wsed to correlate ths flow ahord
with the coded Instructions.

Arablc numerals have mlscallaneous uIeg, such asz subscriphe.
supsrzoripts or conneciors
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" SELECTION OF 3 WORD ITS ON 2 Xn¥ DISITS
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80...8-, Stores input block
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g 2 Current pogitlion in output bloek
A Current poeiticn in input block

8 End of tape sentinel
C Code of key Aiglts belng isgolated
Lx Location of last Ltem on input Lepe
Tape L Containe instructions
Yepe 2 Contaling Znpus aata
Peae 3 Conicin® ontout Aavn
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