a % :,’ o = =
7UM 8-9 uermsszauFuMsmauvedlsunsudupey

8.5.3 HIPO charts
& A o s . 1 2 o .
HIPO chart iiluin5esiiedwmiuoenuunTasunsuniy Top-down &4 hierarchy +
input/processing/output 11umsszyaswaziBuavesdoymih deyasen uazmsilszuiana
1 g M g Y o
vouTugadn Tsunsumes wiedosnuuy desdmua
(1) Output lausmuagdnuuveswadns, Fodoya (media), Midasziiloy (orga-
nization), 51195 (Volume), mmﬁsmzqwum (frequency and destination)
) Input  TngfuuaSaunaaduiia (source), iy, dedoya, masaszdou,
Uiuas wazanud '
' . N {o ] ° =) o
(3) Processing M3tszinanaisuugadumssununuadiaman msufSou
-4 oy ‘:; 9/ 9 a o
Mounaassn uazdinsiudas (ransform) Mndeyariidiunadng
ar ] ' 4 - o oaa
HIPO chart ¥84 Tugandn 5und1 main control module Fvnzgmigiiaeuiluluga
& s/ L] I (% 1 $
usn Fadpennuuannsoaialugaluszavanluldsunsuld Figlami s-10 Fuity

HIPO chart va3msfuanidu1dgns Fauilu module 7i 2 yoagninii 8-9
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INPUT PROCESS OUTPUT

Payroll % Payrol!
job record g master

T R

Payroll Gross

master R pay file

Error
message

71 8-10 11 HIPO YBeMIANIMTLIADY

8.5.4 Layout Forms
o Ag He o R 5/ o ¥ LY d' =3
Lflugﬂuummuwmhmmuaammugﬂuumawmgaumn HAAWS . azdoIny

v =

toya Tasdnadugduuuiuneninen luniseanuuudoonuuuiouinaaeslddoya
3/

&

- =YY Jhga | oa v o
NI E)ﬂ'ﬂil‘nﬂ'ﬂﬂﬂ'ﬁrlu Layout 1 9l Layout Forms 14 ﬁ@ﬂﬂlEUUﬁﬂlTiﬂuflﬂa@ﬂ!ll]'l]

¥ Y 3 Y & o
ONTT eumg,am ‘Uﬂiﬂmﬂﬂﬂ L!,‘Niﬁ}’ﬂi,‘lﬁ HILAMIDDNTNNIDN N ﬂimﬂugﬂamwaaﬂmm

g

CORVET I

Mk Saled Muipeny usedwee ABC [ vl SBhr

SCREEN NAME. OME gl  meoe D, &

a o 1Y
Elh’l 8-11 Lﬂuwwaﬂmi BRIISTA TN TG]
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8.5.5 Flowcharts
Qs g {o & o s = '8
Flowcharts (Fa1u) ihwinFasilefidwoydwiuns@oulilsunsuneuiiuasiuas

[ ¥
midnszdizi faudens i lfunuduseulumsudiym wieuaasdulsznoy

upaszuy Sudey vionvdaduleivenseiluszuy

When designing a program, a programmer usually
makes a

FLOWCHART

A graphic version of a program, in which symbais are used
lo represert operations

- .
. 7%
i
17 e
y N ,‘_w; m

[ =,
B 5 ',.,

kiss
wife

”r;";g The fiowcharf form shows the gssence
. of the computer's operation  that s,
;“»_ its abity to compare two values,
= then ake the next step based on the
1esuil of the companson. {or repeal
-7_ that operation over and gver yntt
the desred condinion 1s met)

fanuniuilu 2 vila A
(1) system flowchart Hufanuiinnuduilsznsunazns lvavesszuy
1 I
(2) program flowchart Wufsnuumuiunsumsszinaradeyainszinlu

Tusunsy
& W 4=1’ o q¥ew o o as H iy a
FaauiTaon 1l exlddydnualfny unumsihaudeglnmi 8-13
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SYMBOL

PROGAAM FLOWCHART SYMBOLS
REPRESENTS
PROCESSING
A group of program instructions which

perlorm a pmcess g luncuon of the program

INPUT/QUTRUT

Any tunction of an input/output device
{making inlormation available for processing,
recording processing information, tape
positioning. etc.).

DECISION

The decision funclion used to document
peints in the program whete a branch to
alternate palhs is possibie based upon
variable conditions

PREPARATION

An instruction or group of Instructions which
changes the program

PREDEF'NED PROCESS

A group of aperallons nol detailed in the
pasticuiar sat of lowcharts.

TERMINAL

The beginning, end, or a peint of interruption
in a program.

CONNECTOR

An entry from, or an exit 1o, another part
of the plogram llawchar(

OFFPAGE CONNECTOR

A connector used instead of the
connector symbol to designate entry
teorexitfromapage.

FLOW DIRECTION t

The direction ol processing or data flow.

SUPPLEMENTARY SYMBOL
FOR SYSTEM AND PROGRAM FLOWCHARTS

CT 105

ANNOTATION

The a¢dition of descriplive comments or
explanatory notes as clarification

71l 813

SYSTEM FLOWCHART 5YMBOLS

PROCESSING

A major plucessmg 1unctmn
PU NCHED

All varisties of punched cards “

including stubs.

DOCUMENT

Paper documents and reports
of all varieties

MAGNETIC
TAPE

OFFLINE
STORAGE

Offhne storage of either paper,
cards, magnetic or perlarated tape.

COLLATE

Forming twa or
mora sets of items from
two of more other sets

MANUAL
INPUT

information supplied to or by a
camputer utilizing an enline
aevoce

MANUAL
OPERATION

A manual offline operation not
requining mechanical aid

KEYING

QPERATION

An oparation ulilizing a
kay-driven device

FLOW

o

HAAIFUAN MR VOIAINY

INPUT/QUTPUT

Any type of medium or data,
PUNCHEDG
Paper or plastic, chad
or chadless.
THANSMITTAL
APE
A prool or adding machine
tape or_similar batch-control information.

ONLINE
STORAGE

DISPLAY
Intormation displayed by

plofters of video devices.

SORTING

An operation on sorting or
cotiating equipment

MERGE

Combining two ot mMore sets of
items into one set

AUXILIARY
OPERATION
A machine operation supplementing

(he main DTOCGSSU"Q funchon
COMMUNICATION

The automatic transmission of
information from one location to

anolher via communication lines.

The direction of processing or
data flow
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8.5.5.1 System Flowcharts
o A A o a as Y o as 3/
Fasrvudhuaiesiiedmiumsiannssuy Taglddmivuaaims Inavesdoyaly
daumen vasmsszwianadeyavetszuy hiteaiuanuzvesfeymind dapun a3
- o 9/ ]
szuana (processingg) MILUTAIND (output) UATMITINUVUDYA (storage) Tag Tiiuerasna

nslszulana lasazioos

a; as ~ A ' i
21]'” 8-14 LﬂUNGNHi%UUNHMU‘ME‘)U'N»ﬂﬁl

= -~ A ‘ 9/ ar Y o s d’l‘,
VINUNMN 8-14 namaeszuuiudeny Taelddydnyaivesdsnuiugu Taog
A A Y 9/ Y Y ' A a8 A g
ANQTUAIUVUU UNU YBYANT HIPUOYARRN (INPUT/OUTPUT) @IUTHAONHUA iNY

msUszuana gnasunuinmanis lnavesdoya

a o E
319 8-15 AULDITY fou
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¥

-t o 3/ Y A P = 1 o 9
g1l 8-15 Wudsonunaaanis InaveadeyaluszuuBudouiasBoan Nyuiinds

4 { 11 d o [ [V o o
Taouerastedonng Aldluszuy inedudelddmiviihdeya aedtldinudeya

uazdenlFlumistidayasen

8.5.5.2 Program Flowcharts 7
as =8 3 1 o =)
Aufinuldsunsy vaaidauasuaieg lumrinuvedldsunsyTasazidoa
& g ¥ o o
Fageonuuuannsalddmsy
) .
(1) aassniaziduvesdunsum) Tunmslsyuiana
acd b=l r
(2) naaea3sniou llsunauneg
¥V ¥
3y Annaiuaeunszananananig
AsuTlsunsufenysal vzdronuznn lumsifousds coding) nInamey

(testing) MIVANUBNAF (documentation) UAZATIFITAYI (maintenance)
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General program flowchart-salesperson payroll report

1 This is the start of the proaram

2. A salesperson payroll’ record is read as
illustrated by the input/output symbol. It
should contain data “fields” like the name,
monthly salary, commission rate, and sales
quota of each salesperson. The data re-
cord could be in the form of a punched
card, or could be stored on magnetic tape
or disk.

3. This is the “last record” decision point.
Has the last data record been read?

4. If the answer is yes, the program comes to
a stop.

5. If the answer is no, the processing symbol
indicates that the sales amount on this
data record should be multiplied by the
commission rate to compute the sales
commission earned.

6. Another decision pomt. Has the sales
made exceeded the sales quota set for
this salesperson?

7. If the answer is yes. a 10 percent bonus
(10 percent of the normal commission) 1§
added to the commission earned.

6. If the answer 1S no (and also whenever
completing step 7) the sales commission
earned is added to the regular monthly
saldry to compute the monthly gross pay
for the salesperson.

9. A line on the Salesperson Payroll Report
is printed. This would probably include
the name, quota, sales. commission, sal-
ary, and gross pay for each salesperson.

10. Thiscommenfsymbol pointsoutthemain
foop of the program.

4 Y ) 4 2 -] s
1t 8-16 Wudnuvesllsunsylumsiuisnenudu@auvsaninnuuy
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< @ A a ) 9 as ar o
17 8-16 dludsnuTilsunsuveamsaaluRouveaminauwiy Tasl¥ddnyd
AvnumumsUguams
() Whugaisuduvasllsunsy
o o s o 9 3 A A =
2) Audgdnuiveamaihvoyadmiessn anpuT/OUTPUT) luiiiivansfiants
N = o 2 A d A Py, ) sa A s
pUsziouvsIMInNUNIe Feszilsunowil znouals Wadve Wadwheu Waq
o T o W 'L 9/ = o n’J’ o dy o
dasinouiedy nazlad Inadimsuie Faszidlounanuaveswinanaell oreduly
mlusiman nie Aafnld
v w 4 4 a d
@) Wudadnvaiveamadon Fuihudeululunshau Taedrdeyanismlu @)
¥
ilusasiagare Wl @ wddilily Wl )
@ Aumsnganmsmaveslisunsy
s L] o o ° ¥ a o ~=i 9 as a
) dudgydnallumsszasa Tashimsduiumeeuiiyiuildfuninmaih
UEAYY UAIWSNI A NBUT I
LY o ' Y a 3/ 2 1 Y a
6) Hudgdnual Tasasaoui veavisveamina iulmdmieli duin T
@ iy T @)
- v a a4 oo o o
() WndnoudyEudn 10 wesua
(8) MMsf 1w Meiugns 90 MahRwdeudszswndud woulisdui 15y
s o oA @ o ¥ A ¥ a9
(©) muiswnuwheuvaaminnu sulszneude Yo, Inidr, veauwdudn,
flApNNTIY, FuAsY Loz wTugns

& e a % 3
(10) !ﬁuﬂm}ﬁﬂﬂmﬁu1mﬁ9} "?Qllﬁﬂﬂﬂﬁﬂ?i11!'31!56‘1]‘"'601‘]]51“’151]

8.5.3 Structured Flowcharts
] » L4
HanuTasaade dumTssdelfuaastusaululsunsy Taold Tasaaduniugy
(Control structures) 1102 193 ULY box-within-box  FaerasdamsUfiidnia luddusien u

NANIDIN VUAIEAN (top-down)
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flowchart-salesperson
payroll  report processing

51 8-17 wamadiaw InsaainvesmssanenURWABUYDIMINIY

8.5.6 Pseudocode
A A sy = & =
unieadeildeenuuuswazduaveslsunsy Fuaadmssnlumstszuiana
1 -4 LY o = 9 L4
voaTugasma TuTsunsy Taodiowdlunwnsdingu efuwtemsiian Tsunsuwes
annsoldanudaiendlullymidieg Wuldsunsu1ld Fwsaz Tugaidunsudilgmlu
au
F1002B0A HIPO chart 11104
a Iy d' = dy [] LI a'J P | o - b a:;
desendoudl ahildfmdmeldsunsulag  msRouszeturetanii
. ¥ '
Wszananadiudiiny 31 Pseudocode Hannsati ldwannTasldnnn lsunsulaq 714
» [ T
Tidudumelalaomms Pseudocode MRzt I lsunsvmes@oudmdalsunsuld

o4
YUY
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Pseudocode exam-
ple for salesperson payroll
report  processing

Begin Program
Read a salesperson payroll record
Do while there is more data
multiply sales by commission rate
If sales greater than quota
then add 10% bonus to commission
End-If
Add commission to salary
Print a report line
Read a sales person payroll record
End-Do
End Program

.:E ar [ [ o = =3 & Y
U7 8-18 Wudedvesmdariouveaninlizanafudouminau

8.5.7 Decision Tables
w m A . A =] :;o a = o .
MINNIaadule n3o decision tables WunInslohddlumsinsgriszuy
wazdmsyTdsunsumes Tunseenuuuuazdinged sunsuidudou  Tlsunsudou
A w9 ¥ o o A =l = era
wnigugeuszlizneudlsdduleuly uazmadenTunmlgidaurnatene Tsunsy
A & o & o 3 - R E
Tantmadonuing szl llsunsuiullanududounazonawlian Fanelding
b o ars 3
anwaanaalumstfianula
aviuTlsunsulanlmadonveamishau Tasdfiamsanniou lvlulysunsu
¥ ¥ @ o 4 g
Tdvaena eunsoly msunsdadule iledouaaiassnvesTsunsunazszon1d
yunulasm idvesnsumsdadule Usznoudas
.. o & A o = Y o dW Y A
(1) condition stub 1Huswazidea euly wiofmau Fauzlinadni 14 2 nidife
= 3 = A - o as o A o
vz Tamlndeziilulonlviivssyludydnvaldadulovesdanu
(2) action sb 1iluswaziBoaveIdids uio msUFiamanmue Aszuuamnsn

nszi1d
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(3) condition entry HuduAtAAIBIWaANEveaToUTUA199 Y8 condition stub

. 13 d' - n wva d' o j J
(4) action entry nﬁumummmm ﬂ‘liﬂ{]ﬂﬂﬂ]iﬂi‘]ﬂﬂSZWli)'lﬂNB"N‘l‘llﬁN”]

Table Decislon Rule
Heading Heading
Condition Condition

statements entries

Action Action

statements entries

117 819 dugiillveamsensdaduls

@ A [} at 'y L4
asnmsdadulvdunn Usznoudio w2m1319 (heading) HazduanveInguus
T »
dreq AlFlumsdadule Tunuads vziSondn body 1WudIuves condition entry Ha action
=~ = o 9 li = = o d! aisl [y
entry Fauanananglumsdadule Suzytoulunilsg szifamgmaainileg Adeanszi
T .. a o . ¥ 4 4 A o Y
¥4 if condition 1 T3 N3z action 1 ludu Taeideuluiioniianududou ven
1 a o a = = N ¥ ) 4
nansuaasnuiiueds uaziie  GenmidannnsnSoumsusvesdoya Taold

o W L4

4 4 VJ o o
dyanual < <= >= > (¥ if money > 100 then FowuuiAn iWoulviliuagiuduu

<

[]
o

A I T ' A dy o 4 A& o ﬂ ¥
Auntedlunsuih dwindiGuunndy 100 v Aiueznseiie devuman dudu
TumsWannTlsunsy asadaduls foduihueSeadongslidwanudily

¥ - ' > et e e 4
sruu1Ad mazuaasianginuaiang nenvalyrzuuifinnuuandasuiaulon lunay

NMSNISTM
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Decision Rule Numbers
IPayroll Table No. 1
1|23} 4|5]6(7
Hourly paid employee Y
Salaried employee Y
2 Executive employee ;( b
% Unclassified employee Y
r.g) Salesperson YIY|Y
| Made sales? N|Y | Y
Exceeded quota? N ' N|Y
Compute wages X
Compute salary X ‘ o
Compute sales salary X | X | X
2 Compute commission v X 1x
':5; Compute bonus 1 X
Salesperson gross pay - o X | X | X
processing
Net pay processing HX_ )E' X'- X_“X
Go to payroll ta&e number: B 2 34 -

4 = L A
71l 820 yamstamandRdu BTz LUADY
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8.8 natvaumaslsunan (Program Coding)
= 0w ; Hy v
msdousidaTlsunsuiudunoulunislas (converty asinitldoaniuuluszez
' o o § & 2 @ [
mseanuuyTsunsy Wil nguvasdrdaTusunsuamn iedaneufinaed U fidn
Tdsunsuamluilagtufnamoenaeny) Fwnnzdunumadang  Fusdazomi
= = 1 a 3 C a Q’l’ 3 = = =
ns@ouRuananiy Meglnuy nguasiang Al Glsunisinpinagluuy waz

nINMAIAIe imaiinou

86.1 mdalasaa (Structured Coding)
Tusunsumuilaq HdoulFluilegiu sxdszneudo mdelaseadanugu 3
] P}
2814 1D
. aauy {sequence)
2. MUGeN (selection)
3. U390 (loop %50 repetition)
é \ o 3 9 1 }
Fafudndey lumsdouTysuniulnssadunuuuaian (op-down structure)
vzl nis@ouTusunsudhinas g (sandardizes) ozl Idde samiamandlude
a9
DnAY

SELECTION STRUCTURE SEQUENCE STRUCTURE REPETITION (LOOP) STRUCTURE

: '
TrIe Falfe
True
Faise
= ¥ 4
57 821 wamalassadenruguTdsunsuiugu
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Sequence Structure
9 o o d! &S o w o M ] o s [l =] o o & ]
Hulnssadeddy Fuamtdduresmidmiomslfianu nande mdedey
[ o e ] as :1, o eL é o o Ea o 1
Aouszgnifiidnuneu antu md Tusunsugudu PBlunouiuneinouszgninuney
Selection Structure
=4 v A o
Tagaafamaden ¥iei3ond1 decision 130 IF-THEN-ELSE nl1d Wlulnsiadha
é A o d? @ é d' a:!yI [y = =
Fauead Madanvoansiia Tasiuiuwaveadsuly Taudou'ly fuadnd I 2 made
Py ) =3 o A a ' 0 ] & Y A = o
39 (True) Haziio (False) HudouluiunTeznszshedaniia duleu ludumanzaszm

A 4
NV H U

Repetition {Loop) Structure

Tasaadaruson wioiundy DO-WHILE #3p DO-UNTIL A1 iiuTnseadrei

’ 1
o o R

o 3 = b=} d? W A 3 o ey s =
ATSMAUUIN HIDAND "b'QSlJUﬂ“]JNE)L!ul‘U Iﬂﬂﬂ'liﬂ’li'll!ilm‘ﬂﬂﬂﬁ‘YINTNGB"I“'] Nl PIBSHYA

> .
= 3 A

o 4 [~
ATNNIUIUTBUY ﬂﬂﬂlu@l‘gau'lﬂllﬂu N2 (False)

v
SE=]

. : .
TsunsumuriitisidaInseadreiugnumaril 154 Pascal, PL/, COBOL 111y
duTdsunsuanneunsofomiulasiaduuuy Top-down msoonuuLIaznITdoy
mdafdwaomsnugy mazhifididalumsnsy Taadus (branching) 910013 lwavdng
yod 1UsuNsy (main flow) Iugalumsaiuaundn Funi mainline Tasnanis lnann

yunasa Taolulinisnsz Taannan oy Fnrsnanideams1¥mds co To Wivlesiaga

8.6.2 WUAYDIAT (Types of Instructions)
Mg nldsunsuweioninselddmiu@ouTlsunsy eansautsenn 18
9/ [V | ‘

6 WInAonune

(1) Specification instructions

dlusdadalddmiusmuaswazBuavesfodoyaild Ssowduvina uiegd

=1 9 g/ ) o v P =) [

suvves suboudoya uazufludoyn wismsimuamniilulusunsy  wienssaass
(allocation) HUWANUI U A9 FORMAT 404 T1U51n5un181 FORTRAN  H30A184

PICTURE %0411/5un5ua181 COBOL Hludu

CT 105 247



(2) Input/Output instructions
o @ of 9/ ar t v Y ’ a o o [
ﬁlummmnm‘umﬂnmsmﬂaﬂuay‘aszmw cpU fugUnsailunisiu-aadoya
U A199 READ 1Uf b1 Pascal A1d3 PRINT lunmn BASIC dludu
(3) Data movement instructions
Auirdilddm v founlamweideyalumianudman wu Md MOVE,
SHIFT %30 STORE udu
(4) Arithmetic instructions
o 4 o o ] o w b 4
Wumd@i 1 lunsd e 1wy 818 ADD, SUBTRACT 1iudu
(5) Logical instructions
Fusrdnldamsmdseuifount w5eo naaewdouly wu A& IF, THEN
%50 COMPARE ludu
(6) Control instructions

o

Huddauialivga wiedudu msvauvealilsunsy, nldsudrdumsiaves

Tsivar, aougums 19 Tsunsuden SrdeildnIugu iwu f1ds DO, RETURN, STOP

fudu
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FIGURE 8-22 Statements and flowchart of a simple BASIC program

‘10 REM AVERAGE EXAM SCORE PROGRAM
20LET C =0

‘30 LET T =0

‘40 READ S

‘50 IFS = 9999 THEN 100

‘60 PRINT S.

‘70 c=ct1l

80T =T+ S

‘90 GO TO 40

‘100 A = T/C

‘110 PRINT “NUMBER OF STUDENTSTAKING EXAM = *; C
*120 PRINT-AVERAGE EXAM SCORE = "; A
*130 DATA 87, 64, 95, 77, 82, 73, 98,70, 63, 91, 9999
‘140 END

‘RUN

67649577627398706391

NUMBER OF STUDENTS TAKING EXAM = 10
AVERAGE EXAM SCORE = 60.0

3104 8-22 nemadanunaz 11sunsun v BASIC
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8.7 MINIVFOUANNYNABIVsTsunsy (Program Verification)
B a'/ =t v . d'? d! -~
miasmuldsunsy TaoialuBond debugging Fatluszoznilalumsifiou
Tsunsu H35HIMIATIVEOY (checking) NITNATDY (testing) Haz N1 INgndAod

(correction) 1Wi1zA1sRoUMF Tsunsulmin orabaderanaia (bugs) 19w

8.7.1 Heoaanmalumslioullsnniy (Programming Error)
=Y -y ] = A .
voRanaa lumariou Tlsunsy mmﬁmmuﬁu 3 YUAND syntax, logic HOY system
design errors
¥ a A a = o @ = L4
syntax error (HudeRanmaiifiannnadouddalilasnsudagiuuy Taonsad
YDINTH
logic error (Hudofinwarafifiaatinmilassnaalulsunty Fudouluidaiinaly
o A o k4
asnsziamidou luda 1de
System design error iudafiawmanamiseanuuuszuy hiliravesmyniam
[ - Qs ;o ~ ) dy - A 1 7 as
Tidluheuivveddld Finnudanaail owifaninmsdemsszninldsunimmeii
Yy < - ¥ =]
gannzissuy wied Fizuy A
Py v = = = Ey 8/
anuAawaaae ums@ouldsunsy syntax error iunmAanamidunuld
18071 logic error 1z nsansenyIdluszuhadimsulani @ logic error 92

-ﬂr o Y @ Led 1 9 ] :1’
asnuile Tdsunsuiiousu ldnadnwin higndeuvmiu

8.7.2 N13AIIVADY (Checking)
. 3/ dd? ] = 3
miasvaeuldiuniy dealdusyhamsesnuuuldsuniy, maweuTlsuns,
4 q ¥ g Y ¥ ¥ @
asasamuTdsunsy e ldsilshansaudilym ldasimunnudoans awdag-
T L4 1 H ¥
Uszaadn ldaeld wSedlaiildluniseanuuugndesaasin Tunsdszuana souns
o 4;.1 d‘d g ¥ o ' ©
& TUsupsuieuty snsamlaldlasnaindafianaina1en uazemnsniiu

- ¥ o
TRotagndo duysol

8.7.3 Structured walkthroughs

Thundeadiouoinisoonuul, JeuMal asIdoUANNRANAIAVDINTINBU

¥

<

g : »
Tilsuasudd gaudluifnsaddouTusunsy vaawanuldTlsunsieioun asing ¥
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o dw = =1 =4 é o~ I3 9 o
mavavi duuanuaavesns@ouTsunsuiluiinan Falnsdmue Twen
a ar o =
Tsunsu@deiumeldmsnrunueeaiani ldsunsumes (chief programmer) laganu¥n
Tufinasrsieiuasngiinsesantuuuasmsfeudmdaiiugre dudsz$ vewdas
Tuga #1195 0v0amsnIuasy (Verification) Houma Tavanuninnuanuianaia
18 uszozEuusnvoamamouTilsunsy Taolidoanasaunseiasronuluszozvoinis
.:5 ci r d‘ = 9} o r:’? P o 3 YT
naaeulusunsy Fudumsmniezniwialaimadefianas Fadinavilial9eogs

ol

874 MINATOUY (Testing)
o y
n3inaaoy fumsasrvaeumsinavvedlisunsy Taelsdoyanaaou (st data)
A v o o A ) = 1 e A qw o
egHadninINmIhau manageuRatuads I9Toyaiuand iy e liamnsonsem
] k4 .
13 Tunnq Fouly lunmsmavedllsunsy sawslantsnaasadoyah igndoedas Tis-
d‘.d d'. [ P=Y 1 A t 9/ d'! =) ] Qsj
unsuindiolddoyarag vz Tiifa eror nAvzHaAItEAMIHBIAD UMY
' ¥
TumsFouTdsunsulnssadrnldldsunsunmwiszaugain dshnsnaaeuls-
' ’ T é L) | d’l
un3n aunsomismsnagey Ilsuasuoeniludiug FuGond Tuga eazainlunig
& 3 kY Y A ] 1 94 b4 - 4 A
nagavuFihwdemisumioaanma uazdwasnisud luligndesdie  ienamouluga
] [ dw vy 3 =S o LY & @
dovr) martivu hifidedanaa FudiwnswiluTilsunsuwdn WonareuTilsunundanen
Z 4
GHETATK
e 3/ A o ‘; P
arsnaaeuTsunsunsdiidasms I TUsunsuiivenntuin unuinslszaans
Joyamaidsiuiueg msnadeudsinszivinuiuliussuum FusuGonnsyse-

¥ k4
waakauuuiin parallel processing Al UMINAFOLIZ D URBANAABLINN I 10UU 197
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Program Specifications
Describe what the program is supposed to do.

P{ogram Description

Consists of structure charts, HIPQ charts, pseudocode, input/output and storage
layout sheets, program flowcharts, decision tables, program Iisting, and a narrative
description of what the program does.

Verification Documentation
Includes listings of test data and results. memory dumps, and other test documents

Operations  Documentation
Consists of operating instructions which describe the actions required of the computer
operator during the processing of the computer program.

Maintenance Documentation
A detailed description of all changes mads to the program after it was accepted
as an operational program.
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agimoun
¥
1. ag’nnﬂumswmmswu sm&rﬂu 6 YUADY fa System investigation, System analysis,
System design, Software development, Systems implementation, Systems maintenance
y 14
sumouluniswannlusunsy uailu 6 Yuasu A Program analysis, Program design,
Program coding, Program verification, Program documentaion (8% Program maintenance
o a -:g as A e A o v A
2. Hgmiiiiatulumsiaunszvuie gunmhid vardad vazmldiegs msudly
¥ 1
Taomowdullsunsulasaad (structure Programming) 14T1sunsuaat (computer-
assisted programming) 8% Fﬁ‘%’ (user)
= ¥ A aq - 2 1
3. mswouTdsunsulaseadns fedtnmsdiouldsunsy seeenuuuTUsunsuanuuaan
Yo 3/ X o A P Y
(Top-down) tag 15 1m3uTassadenruny (control structure) $110 1nTBeDNToN 1 TIAFY
Top-down design, structure and HIPO charts, pseudocode, structure coding QT structure
walkthroughs
. . Y [ =) @ a 9 A LY o o 1
4. User programming "lﬂgn%mmtmmmué'hnwaﬁuuwumimm {¥U development
intelligent workstations f‘im‘?ncmﬂﬁm{ U development system, data base manage-
ment systems, fourth generation language L101% application packages uasﬁﬁmuwﬂm

W 1Y qUINaNIMs (information center)
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5. wn3pale luniseenuuullsunsy 1y structure charts, HIPO charts, flowchart, pseudo
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MAN

Programming cycle

Systems development cycle

Stages of programming

Structured programming

Computer-assisted
programming

User programming

Application development
systems

Information centers

Programming tools

Program analysis

Program design

Algorithm

Top-down design

Program modules

Structured charts

HIPO charts

System flowcharts

=18

2

1

=8,
o

Program flowcharts
Layout forms
Structured flowcharts
Program loops
Pseudocode

Decision tables
Program coding

Basic control structures
Types of computer instructions
Program verification
Debugging

Syntax errors

Logic errors

System design errors
Program checking
Structure walkthroughs
Program testing
Program documentation
Program maintenance
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