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6.1 7 &

dolel7b 918 iAol & BA" Hel, z AFe Azde A Az As)

o A4 AT 4 glrh 2¥ A uk, Computer system WA ol 28] A
She Systemo] 43¢ 4 gl+ Operation®] §4 0.2 e Fe|selol vl

k)

7 Step-2 71 Computer?] ® o] & 7] E5 o]k 5

AA Y Azlel Ager dde] HeolEs Zaadelzlm FEr e AuAz
zA0) glolA, Zz1el.8 Storage W Bo A, Systeme AMAAQ LR
2 %% o] & AccessilAl H9lc}, o]t Zmaag »ﬂ % = 2279 (stored program)

714 o]zl F-Erh

6.2 ™2 0 (Instruction)

Instruction-2 Indicator®] Are] & WAAA  glom, =3 7194A W T §
AzXe e Y52 AE2E 4 = 8 3 15-¢ Tape unitE Rewind
u

A7 A F-& Counter®] W& WAAR = gvh ofd ool =x ofd 74
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47 ¢ Az} Data indication® th& Bold] 714 A 3; 7

s o ojuek HAell il 9% Mol Blockel £4E i Aol s
rIn= )

Instruction(Fig. 6-1)& Qibd o g 5 712 FEo2 TA S o] glrh

olf‘ s

Operation Cperand
Select Tape Unit 200
Read One Record into Storage Positions 1000-1050

Clear & Add | Quantity in Stérage Location 1004
in Accumulator

Subtract Quantity in Storage Location 1005 frem
Contents of Accumulator

Store Result in Storoge Location 1051

Branch To Instruction in Storage Location 5004

Fig. 6-1. Instruction

1. Oeration part= Read, Write, Add, Subtract, Compare, Move data 53 2

& BHel,

2. Operand part: 22 WA 54@ 24l Aadk B2 AR WL
W s 4qat Bae g Beel A AARNY Y=y, TYHT

Az ¢l] B4 Ew, Operation parte

olu] B F7| §le] FS$=3}Evh

o] & 5w, System/360¢]14 A ‘ADD'R, C+& ‘Computer’ &, SIOE ‘Start

= T e

input/output’, TR-L ‘Translate’ 2 4 slch o2 35 el Fql e A sl Hsk
q oE 3993 542 4 = Positiong AH-EalEk
Operand= Operation®] 71 5% ©1$ o] A sA Y SHAA, o & €4, it

W2 EAH ok k. ol Welel ARelel AR IBM 70003 22 Be]t Aol
(1Zword)7} @A se] odvh. IBM 14010]v} 14105 28 el E24e] Aolst

] 2 (Variable number)® 2 < glvh.  5/360¢] 4 Instruction-& A 744 o] F
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A ow AelEkE = 4 ¢tk &, Half word(two byte), Full word(4 byte),

Word-and-a-half(six byte) 323} Instruction operand?] 2 gel] @3 9lrh
AE

guld o gl Wae] A% 5 5AF 19 AA d9L aEA gerh
o B30 A Wl L i FeAAH, A £A9 Fide HFHE A
gl Ysted A FAR A E A =k a8AE, A £Ae 5E
g o]k Alad Wl glE slolel v, A G4 AR viele ] Ao
9] 3 -3 2%l (teleprocessing input) & 245 9] < 71| ¢rorl  Interruption, F# g

=
AEd zzaREade Aouss & ToE Hardware ¢} 27, Unusual -$44

§

& aFsE 2 =2add o ekl 5 gEk v

gAgr =eadd geld AFe 249 FAAL £AE e A 5, A2
FelE oleld SAom AAF ¢A AR A9 AA ALE R FEAHA
A Aol o8 A el AelArh

AR chgol vk WS WA 2AE Ak o] AHe WHel 5t
e Az 2 zeadel 4asAv AFet AAAES WHE IS

AEA o2 A%k
Two-Address Instruction

System/360 3 78 BE AFeol] g4, Wl F ¢ Address position &
23 glvh WHele] s%el abd, F A9 Address& ¥ XS] AREE A A
sk, Ak delelv E& Al £ ase doldE AAReh ALE €Y A
A shtel w8 ARHD, 949 Ane sl Fak BB gAd )
AAE 4 gleh

Arithmetic operation o] ¢lo14 % 712] Address ¥ Multiplier ¢} Multiplicand,
Divisor ¢} Dividend, Addend ¢} Augend 2] =8¢ F Mo #IAuw 945 AA
¥ Yk

Single-address W # o] Bt} 49 Double-address B #ol7} 2elg s3] v}r}
ool Lol Ark oAe 22aey ARE AR sl Fyod, o 3
2 W] space & A ofdte AFE A Sk

Instruetion I} Data

i
-l
Pt
e
v
%o,
o
RS
e,
F—T'J
&
==
rlo
H
o,
O
g=}
'S
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nkel, oleldk WHolst At e = TF=vhe, Computers
# 4 glvh. Computer & 314 & Fele Folo] sl
7§ W7 w2} Programe] 2 4 glvh. A Farg el

WA =299 Logical ability® Z+% W # 13 Hz)sle Ao] o)A o]t
6.3 T2 Jfur

Z2ag MAEslr] $std Z2 e st yh=a] gof Feojol & Alghe

L ASe Alzdlez zelshed o] 45+ v}2 Operation(e]lx 259 71%)
9:[ ‘—}]’:_’ v
2. A 2 ==
ProgramQ] Z4) ] o] A7 A= Program H&e A4 5 B4 2439

2.
<
AE9 g Bl AAE T o] AL AuE +4 59 Block diagram

o S Aoz 429 + e, el My AnAd 449%E 4
B AH, BF, dl9E AT gl o Felw
T A5AE Aoz EAE Baeel oldad Azu RAAE

3!
Layoutd], Control panel diagram Manpower planning chart 5% ¥ ¥sle] 18 o

2 ZA g w2 Typed] 28 wh4lg Folivh o7ld4 =8k F 712 g =%
Al 71L& System flowchart2} Program flowcharto] t},

Flowcharté] a3k 7F3lE, 23202 gl AL8E 5 Fo &5 grie
ZAojrl. Flowchart = =24l =4 3} o]l 584 280z e}
289 4% A B AT FeAh 2 AT ASE 2 ¢ 5 ook
ol#l gt A9} AT A= Text
3, Programel] dsj A= Bz At glo] BAHdE AL A9 Er5e dolvh
| Flowchartingdl] j{}fﬂﬂ, Symbolz} Worde A2 = e], Texto] 9lo]4 Hw
3Al velliz Identifications} Description® a5 s=Ae] oA 2 o o]& =

o

23 oulE A "Ark 4u] gl A58 Age] gAFe R, B o 2ag
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T2 ARE

AL ol v}, System flowchart = =}g

slo] el 9] &E-2 vhelie, Program flowcharts =}3 7] 22

= =

<43 Program okefl4] dojube ALg9 325 vepirh

FORM X20.8070-1 U/M 010
i

Input/autput function in
card mediur {oll varies

PUNCRES CARD

e

A collection of related
punched=card rocards.

A collestion of
punched cands,

Symbols on this envelope—reflecting additions and ch to
the Intemational Grganizetion for Standardization (|SO) Draft
Recommendation on Flowchart Symbols for Information Processing, and
are consistent with the fewer symbols adopted by the U,S.A. Standards
Institute (USASD), 15O usages beyond USASI specifications are
identified (iS0), 18 usages beyond 150 specificetions are three
ymbols—offpag: )t ittal tape, keying—identified [BM.,

 Companits Symbols (preceded by o wor) are thote drawa by, adding to of conbining
:pru: provided by Sutouts in the template,

O this anvalope, symibels are fn thise grovess (1) bosc syl (2) procesing ond
sequencing symbols reloted to 13) inpul/outpt, Tin
and processing symbols related to systems,

Ady processing function;
defined aperation(s)
causing change in value,

dcnh:u)lon, comment,
#rOCESS

{Dotted ||n¢ ex!lndx ta

TRANSWITTAL TAPE

Proof- o adding
tmachine fope,
or other batch~

™

Other specific medics

DOCUMENT

control info,

“An operation using a

Input/sutput using
key-deiven device— K reven

any kind of enline
torage=megneric
tepa, dum, dik. !

ontinE

STORAGE

such o1 punching,
verifying, typings

form, or location of
Informati symbols a1 op

General i/a function;
infotmation availeble for
processing (input), or
recotding of processed
informatien {output).

ARROWHEADS and Flowlines: In finking symbols,  \/
these show operations sequence and dataflaw
directisn., Arrowheads required if path on oy

~ /
tinkage is not Teft-to-right or top-to-bottom. A e

Three Incaming flowlines can join an sutgoing line

at juncticn point . If four Hlowlines are cofinear
in paits, one pair requires opposing arrowheads.

Flowlines can eross, ]
meaning they bave o
fogical Interrelation,

Two incoming fowlines
<an join an ovigoing
fine at junction point e ey

wale APy

e}

trateuction modification

A decision of switching=

preision

type operation thot
determines which of o
number of oltemative

to change program=
seb a switch, modify
on index 1egister,

Initialize a ravtine.

paths followed,

One o more pamed Aterminat point in a flowchart—
* operations or program sleps  start, stop, halt, deloy,
;:'J-'M-A specified in a swbroutine  or inlerrupt; may show  / reRminal
i ot anciker set of exit from o closed ko )
flawchorts, sobroutine

Paroblel Mode {1501

Beginning ol end of two of e
simultaneous operaticns fnote eapivples
of anowkead detail)

BASIC Symbols (shawn al top? also ore waed in program flowcharting and in
systems flowcharting (see other side of envelops),

Fig. 6-2.

Program and system

Ofier specific media for
Input/autput functions; * Core S Mageatic
Additional descriptiva  —————— vm
& Commant, ) (s0y
“““““ Anvotation
W
CONNECTOR: Exif to, ot entry
[t Jor % Oine
O from, another part of :haq. ) 5a) wes Yok Collote Storage
Speciol OFFPAGE CONNECTOR Corbining two or Storlng
for eatry bo or exit from o page. o mare sets of items affline,
into one set w0) \V/ % fort rogordiens
of
Removal of one Morging with Amanging o recorded
or mote specific extracting; set of itemi medivm,
sets of items forming fwo or into

more sets of items
From two or more

! other sets, -
yse)
Information faput by
online keyboards,
switch seitings, MANUAL IHPUT
btk

Asy affline process Oftline performance on
{at “uman speed") equipment not under
without direct controd of centro]
mechanicol aid, processing nlts

from a set,

Informationdisplay by

Lontine

video deviser, console
printers, pleti:

AUXIIARY

COMMUNICATION LINK: Functlon of transmitiing
Tnformation by o Jelecommun Jink

(Vedtical, horizontal, or diagenal, with
aupwheads for clarity; bidirectional flow.
shown by two opposing orrowheods,)

flowchart Symbols
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System Flowchart

System flowchartiz 14 wlzlell o3 A1-F5 wo|el7b 3|5l wj=lo] <la] )
o] %)= Application & vERfith a3 AL Eaksl wimel 25o] ExlsE
Work stationo] v}, w70} 235lwl Program flowcharte]] 4 ¢ - a8F 4.2 #AFe ¢
AR 3 Aelolel. Chart = FA d2¢ AHsk, Coding ¢l

A7 £A42 vebdel

7124 ¢l Program flowchart &= System flowchart 235 whslo] g7] ool

A-45 Program logic 3}

0

Program flowchart = 23 0 2 System flowchart® e} AWdlel, o bz =8

e
a3 $AEE dWs 96 BxFAEE ofF AlYWd FFE22 ‘Exploding st

System flowchart(A] 2% <4 =) Program flowchart(Z 219 <$A4E)wr}
2 PaAolm ey 47w pAseh 2 =3 Al 540l ek

B5ol pre AE Bl opz) Abge] glelAE W Wy SRk AdF A<l
System flowchart o] A}&5E $3, ¥4, 714 d& N4=2A4 (Fig 6-3]44
2o o,
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AR

Receiving

Merge 2

Select Ttems Below
Protection Level

Cards

Receiving
File

Determine Order
Qty. and Date

RUN P2 )

Group Orders

] RUNS2

Bifl of Lading i gy e Misc, Trans, Remote Ordurs
N o Filled Reitte B
Packing Slip, {Returns, & Stock Status
Urders N .
Etc, 1 - Rejucts, Inquiry
L e L c.)
Select Proper Prepare -
Record & Enter Receipts Stock Prepare {.msc,
Nevs Bata Withdravrals Transactions
Prepare Nithdrawals f;"”:““:' .
fnventory ransactions
RUN S RUN 01
. Determine &
fnvalid 3
e Update Master Update Stock
Transaction Stock . .
Notice ) Stock File Status and Prepare
Status 15hip. Instructions
[r——
AtEnd | Stock Status
Of Day's | & Ship. Instr,
Transactions ] \—/
I
RUN P1 L]

[ AtEnd
Of Week's
Transactions

|

8y Commodity
Class

Select Vendor &

vV

Prepare Purchase
Oiders

Purchase
Order

Review and

RUN P3 ]_

Anai'yze Usage
and Status
- Vendor Stock Stat.
File and Usage
Report

Fig. 6-3. Tlowchart for an inventory control system
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dul =g ad et 942 Mainline logic& Adl4, 2+ 3§ 2 B24& Yo}
Wel, Bz Chartel]l v]% A4 ElA] 2 J2e) olal4 AuskA =l o] A2 ol uk
Aol BE AL FslE Map(As % : all-inclusive map) 2.2 A ZalE v A
Map(#Al = @ detailed map)2] Al E2 ezl 72 Zlolw, ojS v HmaA

o

¢}

e

——

Bl 7 Mapé] A <A<l Map(dd 4% ! succeeding map) ¢l L

=
o] 7]¥-&. Modular program flowchartinge]g} 2 At} o]&lgk 71& $e <=
gk Documentation-8- 9|8 =13 4 4] File-maintenance routine® o}n} 807 o]A+e]
55 daw sA 2 Aolul
=z st 2 314 (procedure)o] Ll slrlam A sl S o, 1 FAEE
S22 Faloew A-43H, ]E% g glAlel A 5 Program logic® Machine logic
o BEEE 817 48l 78 & 9o, Charte AAAHAY Az4d + 9

eh. Testing, A%], vle] 2% dbe gz AR 5+ gk

Ky

Flowcharting Worksheet

WS Zeow A5 obF AAlE] Wi, 27e] 44 Yz FE A

oz 248 990z 2dAt AL 2 A0l gk oleld P45 (formaliza-
tion) & o] H4-L $8) nad TE FUE M EA o] Fizieh
IBM Flowcharting worksheet formo] = el A& Aql Charts: H 314

[Fig. 6-47J¢l] 34 8}4ich 11><16-%— inch®] Worksheet: x5 %2 Flowcharte]]
A8E + gl o1} o]AL E3F Program flowchartingel]l -#-&3}c}.

23] Worksheet= «rsbulzl €219 =32 712 507 Blocke] wado]rl. 107

FF2Ee Ty (A)dE Webeh(K)7kH] Exkz deldel 544 AlREe 25
A S22 138 5779 Sxz BANCh oUW AT %% AT Fz
L0 =

Egg Erk

Worksheet= 507 Position®] Guidelines} 7 Position®] 7t2e} A 2o FaH-&
248k Crosslineg 714 o VS’J‘ tf, o}A -2 Flowlinest A48 olfn X3 E 7
Position?] Fofoll Yom, Y55 ool 43 24L& fAsked ¥ =g -
i yleh 1 AR A R

a4 ¢lv}, Worksheet =}

sl glg JzE s ek

T S"
N
[i>—1‘
1
A
2
=2,
2,
Q
o
o
o,
=
o
©
e
_“L
_\L
52
b
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*OTT] PP 72 P PIOT |

EM Flowcharting Workshest

PRINTED 1M U.3.A.
X20-8021-¢

Programmer: _sZ: S MrTH. ) N

Chart 1D: A4 Chart Namo: - EMT/RE._Rua)

Dote: _6./5

Program No.: __.32

Program Name: DALY OPDATE Poge:

r |
1 L
| I
H i
! [
S S — |
Bl — A — =
1
L opo e
~Cl— +— ——
i
| SR
rot—t——m
S
:—El —t——=
4
L e —

L)

L5 — o e

1
1
LRANSRCTION, d + +
! oDk, | 1
' . |
S | JUIN S — T
REC 63— i —— P4 o — o Bﬂp[f‘égg
TRANS. CoDER [ THANS, CoDE S ) 3
RECLACE 1) SeE sEE § BAD 1RAnIG 1}
O MENG TR A8 - o Tt ¥ aDA-‘:Mc‘ss&s,'
AB =T [ 7o Cau;‘oL_E/ 1
________ S |
(;—ﬂl- Tm= rﬁs@—q (HS =1 ===
| powr g ]! g i :
+f SBORTAGE [+ + + T
| messace [ H i | HA L :
oN P RINTE] !
RicAboidle o0 b [P |
ol = - U o ey [IB = e ey U8 = A ey
REPLACE EXTEND ! 1 i |
JTRaNS. vy el POICE AND | i + + 3
WTH GoH ; ! { :
e e [ - | I |
Kt — [KI— ey r—xs—+——~j
' : L |
s&e S| t |
+ + + -
A8~y ¢ 1 ! H
1 i
_____ N—— | Lo e d

i
{

BAS] PRTIOP 3¥ P PO =)

|

Fig. 6-4. First sheet of a sample program flowchart for an updating run of

inventory records.
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71ES] 718 (Miscellaneous Technique)

zZraw AR A el & v AT o] ke BAE YR 4
s
Cross-referencing
Cross-referencing® =2 7% <4 %9} Source language program(¥] <] 49 gkt})
S A7) s e Pl s 24 Labelo]yt = 2 WHolst el

1} Coding sheet®] s o]#1} Line numberd]] é] g w) =gk A o)), Cross-refe-
rence= (Fig. 6-5Jell4 Ho]: 7;331]- 7ro] Symbole] Upper left corner®] $ief] W
2 = 5 vk

Run AF

Output
i.abeis
Present

No

Fig. 6-5. Example of cross-referencing

Composite symbol

%4 7|5 (composite symbol) = A 2|5l s}t Lotk wlE 304749 715 7h
2= (Fig. 6-2) %1 o &ASYAR, 1/33 5 74 7] F 7t Templated] é‘mﬂlﬂcﬂ
gA= gk A7HQ A5E Templateel F7bs|7vh AAlste] Td=E 2
W24 Al o]#l4 Composite symbol Cutout o}elel A F44 He, 2%
o] o] Bg Ward] Fa, 7% L AAlE H5F $el Ve Ak

o=

o], Merge: 7172 3 AAY o wAsle. 7tz 4 veld Fo=
A 1 Composite symbol& ‘Offline storage’ & ¢|n|3}A] Hrh

Sortl x| BE 3o ZEe] wEs] e 249 F2 AR ARES AT
Da7 gl Aspdom oA WMI#sl & Composite symbol 24 Template 8

of vhelvt Sil‘:]--
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Predefined
Process

Fig. 6-6. Predefined process symbol

b
2
bt
fr
-
=Y,

n)g] A= e 715 THEL Program unit®] vl-§ AAlg
< A Ak ke A-g= e (Fig. 6-6).
Decision technique
Decision techniquel= @ 712 wh o= Jepd 4 glvk (Fig. 6-7JeA Xofeh
olg g deke zmode] o8 kgl 88 2l& A A geh(branch operation
& web.
Two lines

.to other
symbols

A single line
which then :
branches into Table
the l.ookup
appropriate
number

of lines

1 2 3 4 Other
Fig. 6-7. Example of decision techniques

(Fig. 6—4](“3_7:]. 7} A & Flowcharting worksheet $]ol] w4 28 Nl A A E A
s A5 A6 2ok T AL ez AL Updating

31
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rund $18 =239 $AEE System flowchartd] 7128 F3 9vl  System
flowchart(Fig. 6-8)% 1. Updatinge] 21:d-¢] Adjustment, Receipt, Order, Issuez
Hel 98-8 sAgcl vshe], Shortage fnd-recorder listingo] =t =t} System
2 Master filed] £33 Additiono] i} Deletiong & 7817 & ot}

Receipts

Master
Inventory

Adjustments

Run 38

Daily
Update

Shortage
and Reorder
Listing

End-of-Job and
Error Messages

Fig. 6-8, System flowchart

Flowcharting by Computer

el e B £ 2 Chart-§ #4812 Manual flowcharting o] ws) A ©}24]
th. 283 ak 5 ol A Flowchart o] of 81 g& A1 8.7} o] o] 51 e}, IBM System/
360 & %18 IBM flowchart program & 7 Fel7} AW3l Hede] oty HE L0 8
AL 8 L N EE AN AT F YES 9 ’
#l @ 4 glv) o] mmIee S/360 Flowchart 2} A
7145450 Flowcharting & =g8¢] 43 o] 4] Chart& Azt4 & Aast 9o

= A1 3E Flowchart & ¢l4)

W FF AzH] sl FulE = e, 53] Programmingel] A §-¢l skl S/360 Flow-

i

chart 24 olell A AW wyer £on 2hysla (sl =), AR A5
P

e 4R Qo ek AR SARE AR o] AL Ha A7) ew
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[Fig. 6-4]¢l1 4 ¢] Flowcharting worksheet = o] &g} Add] EF34 d4d=ch
wlel A Worksheets} #|-Ls= 5009 Grid ¢ =2 =bdl7} 714 3
o] 9o,

of] 2xe1d Fa) 7}

6.4 Reading Data

el Aol Eefobe 22 slolelt GABAA AL delol A, FA4

i A=), 24 @A E 74 719 Fkrt G4 Location address & *|74 w
E A e o s o WX 2A €357 3 £7E A4 gerh

A7 e AL 4 A% 2 olgel 97 sAA 2 o=

Entire file(operating system/360 ¢l 4] = ‘data set’o] &} 2-2rh) s} asio] glrh o]#

% File-& A 3%e]l7} 256 Accessdlnz Q18 A2 5‘7-:-’-51 AV BE 71GAAR

Hel A4 98 Ee] Zvh File 2 F8 Record® ¢17] $1814, Zzadd] Y& 3

A7k 2 ol 4ke] Wedel st 18 Aol 2Hg5te], o] Recordi F71e Ao w2l

e A 2] Bolek dlzoxe WA Lae wl wgd @moss
Fetchingg #1287 $]814 =2 728¢] Operating system-<- 717 & ) o]l &= Prolemb
programmert- L Locationd]] 443 gAg A a7t 9k

Reading operation-2- o}g] o] E53} 7|58 <38 5lc),

1L 99 BAE 444 977 A=A ol A= E0E g A48

2 zaadd s AA= 543 File recorde] AccesselhE Aolrh o] A
e AdAA Z9%E Numberr) Address?] A Aoz A¥=],
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fr
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off,
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X,
ol
o,
N,
jg
_(1>L
2
32 ol >
plt,
T
3
AU
£
g

]
B

2
—u
200X

o

2

1A, g7l g Al FlleO] a8l A=

o} " 3ol Detail o] Master, Detail o] Detail%
kel Fleoll F¥ A4l
4. FA 719 AR WAL = dE

Record?®] &« 28z

2]

File2-2¥] RecordZ u]m et}

Record]
Jp

o] &% + A&

4= Filed]
=3 &)

Aol s

7]

A E

Sl =2

.9}
A R,

%

100 ME4ah P& B8R H100-177 (wi)%‘&..@ﬁé‘%@
| (22) 4864 - 5613 SEEtEE MEB4p4537530 .

AR R A A3 B i@s)ﬁi 25,000%) | #HEAIEA S (L)
R SRR 57 3K TRERT10,0008] | HRE-THE 5 BIE AR
AP R 5,0008) | el MEgs A
SR ] 3,500 | PHPEEE AT -
BEELH 3,70040 | AZbpEnEE
TEptEs) et 3,5009 | Bk LEe| B
BRI R o 4,500 | BIEm R SUEFIRS
KB A S 8,00091 | rhEHe] HugE

B A AR (HTR) 3,9009) | S} ke

e i MRy (F $E) 3,500%0 | KERmE

B e O R T 2 3,5009) | el r B AR B i
SRR B2 OFFE 3,500 | myERe] AR
AHIGER 3,50041 | [l ff; sh ¥pkte] SERE
S H SR AL 3,5004] | ol=lo] B

3, 5004
3, 50041
3,500 |
3,500
3,5001
3,500
3, 5004
3, 50044
3, 5001
3, 50044
5, 00041
20, 00041
3, 50041
3, 80044






