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Flowcharting With the ANSI| Standard: A Tutorial

NED CHAPIN

nfoSct Inc., Menlo Park, California

The ISO and ANSI X35 standm‘d ﬂowcharc symbols and their usage in

are d an

given. The two main

categories of ﬁuwchm-t-the system chart or run diagram, and the flow diagram
or block diagram—are stressed. For each, the outline symbols and their manner

of use are as well as

and , such as

cross-referencing. In the case of flow diagrams, notation is presented for use

within the outline symbols.

Key words and phrases: standards, flowchart, flow diagram, system chart, run
diagram, block diagram, pmgram ﬂowchan documem.ahon outlmes, boxes,

notation, symbols, program

statement, communication

CR categories: 13, 2.2, 2.43, 4.0

HISTORICAL DEVELOPMENT

Flowcharting is a means of graphically
stating ways of solving information
handling problems. Flowcharting, as people
use the term in working with computers,
must be distinguished from other graphic
aids. For stating clerical procedures, such
as those used in systems and procedures
work, people use a graphic means which
has also been the subject of a standard
[4]. But it is quite different from the
standard under discussion here. Logic
designers also use graphic aids for stating
the character of the machines they design
for handling information. These too have
been the subject of a standard [3, 19]. The
emphasis in this tutorial paper is on stating
information handling problems where the
information handling is done at least in
major part with the aid of the automatic
computer [7].

The intellectual father of flowcharting
is John von Neumann. He and his asso-
ciates at Princeton University’s Institute
for Advanced Study were the first to use

Copynght © 1970, by Ned Chapin

system

graphic aids systematically for this purpose
and publish their use [11]. Even though
the detalls of the flowcharting as the
standard specifies it today differ consider-
ably from what they advocated, the spirit,
the philosophy, and the rationale remain
much as they presented them.

For their own internal purposes and for
dealing with customers, each of the major
computer manufacturers has over the
course of the years developed, adopted,
published, modified, and advocated flow-
charting conventions (see, for example,
[13, 15]). These have differed from vendor
to vendor, in part deliberately as an at-
tempt to distinguish one vendor from the
competing vendors, and in part out of a
smcere attempt to reflect what each has
felt to be unique differences in their
philosophy and approach to information
processing problems.

Users of computers have individually
and collectively made decisions on flow-
charting conventions. Most small and
medium and many large computer users
have adopted the conventions presented to
them by the vendor of the computer they

Computing Surveys, Vol 2, No. 2, June 1070
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Input

and

Output
i:l procese

’ ’I\l —>  Flowlines
<
““‘ Annotation

Fig. 1. Basic outlines

trained in the English language: from top
to bottom and from left to right. Where
the flow follows this normal pattern, no
open arrowheads are needed to remind the
reader. In the event of any significant
deviation from this pattern, arrowheads
are required to signal the deviation to the
reader’s attention. Whenever the direction
of flow might be ambiguous to a reader,
arrowheads should be used to provide
clarification. Bidirectional flow may be in-
dicated by dual arrows each with open
arrowheads, or less preferably by open ar-
rowheads in both directions on single flow-
lines
The annotation outline provides a way
to supply descriptive information, com-
ments, and explanatory notes. Its dashed
line indicates the outline to which this
explanation or clarification applies.

Additional Outlines

The additional outlines are for the con-
venience of the reader, and not for the
purpose of describing data-processing ac-
tion. These symbols provide for handling
the limitations of pages of various sizes,
and make it more convenient to show
connections in the sequences of flow. These
outlines are shown in Figure 2.

Computing Surveys, Vol. 2, No. 2, June 1970
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The connector outline, a circle, must in
practice be used at least in pairs. To that
end, the standard advances two varieties,
the inconnector or entry connector, and the
outconnector or exit connector. An incon-
nector or entrance has a flowline leaving
it but none entering it; an outconnector
or exit has a flowline entering it but none
leaving it. Each inconnector may have
from zero through any number of outcon-
nectors associated with it. However, each
outconnector must have exactly one incon-
nector associated with it. One function of
the connector outline is to enable a long
sequence of outlines (a “flow”) to be
broken into pieces to fit conveniently on
a page. The connector outline also provides
ways of joining together convergent lines
of flow that fan in to some particular
point. And, it provides a way of identifying
divergent lines of flow.

The terminal connector outline serves
to indicate a beginning, an end, or a break
in the usual line of flow. In the first two
uses, it substitutes for an ordinary con-
nector at the beginning and the end of
major portions of a sequence of outlines
(a “flow”), particularly when these por-
tions are identified by a name, as, for
example, for a closed subroutine. In its

Inconnector
Entrance

Outconnector
Exit

Terminal

Parallel
Mode

0 o

Fie. 2. Additional outlines
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Fic 10. Relationship between flow diagram
and system chart

USE OF THE STANDARD

Situations

The ANSI standard flowchart symbols
for information processing cover two
major situations. One situation is for

ing al ially those

for execution by a computer. The other
is for representing systems without indi-
cating the character of the component
algorithms. Some other situations are
noted briefly later in this paper. The term
“flowchart,” as used in the standard, may
therefore refer to either of these situa-
tions.* Hereafter in this paper a clear dis-
tinction is necessary between flowcharts
of systems and flowcharts of algorithms.
Hereafter, “flow diagram” designates a
flowchart of an algorithm, and “system
chart” designates a flowchart of a system.

Other terms are also current in the field
for these two situations. Thus other terms
sometimes used for flow diagram are block
diagram, logic chart, and process chart,
as well as flowchart. 1'or system chart,
*The standard’s defimtion of the term “flowchart”
15 a subversion, well supported by popular usage,
of a far older definition. The term “flowchart” has
a history predating the use of computers In the
field of systems analysis, 1t historically has desig-
nated a graphic aid to analysis quite different, from
that contemplated m the standard This older use
of the term 1s illustrated in [7, 1963 ed., pp. 237
239], and three forms of flowcharts fo]lowmg this
older defimtion are illustrated m [6. Ch. 5]

Computing Surveys, Vol 2, No 2, June 1970

other terms are run diagram, procedure
chart, and flowchart.

The distinction between the flow dia~
gram and the system chart is vital be-
cause the use of the standard differs con-
siderably for these two. In the case of
the system chart, the focus is upon the
inputs and the outputs produced by the
sequences of runs, programs, or pro-
cedures. In contrast, the focus in the flow
diagram is upon the sequences of data
transformations needed to produce an
output data structure from an input data
structure. The flow diagram tells “how.”
‘Whereas a system chart identifies pro-
grams, runs, or procedures by name and
data structures by name, the flow dia-
gram identifies individual operations on
portions of data structures. The flow dia-
gram is usually an elaboration of what is
indicated by a single process outline in a
system chart (see Figure 10).

In the remainder of this paper, system
chart, conventions and system chart guide-
lines are considered first. These use a
greater variety of outlines, but the logi-
cal complexity is relatively low. Then
flow diagram conventions and flow dia-
gram guidelines are discussed. Flow dia-
grams can become logically complex even
though the number of different outlines
utilized is typically fewer.

System Chart Conventions

Basic format. The basic format of the
system chart follows a sandwich rule—
that is, it is composed of alternating
layers of data identifications and process
identifi The data identifi
are equivalent to the bread of the sand-
wich, and the process identifications are
equivalent to the filling in the sandwich.
Just as sandwiches may be of the Dag-
wood type, so the output produced from
one process operation may serve as the
input for a following process operation
(a compound system chart). But a system
chart must always begin with inputs (data
identifications) and must always end with
outputs (data identifications).

To see this sandwich rule in use, con-

Figure 1: FLOWCHARTING SYMBOLS AND USE

Activity or Task

Decision

Document or
record (used or

generated)

Terminator
(Start or End

Flow

Depict time consuming steps in a process
Examples: Inspect a product, mach
part, eic.

Depict questions/checks and show alternative
outcomes depending on the result.
Examples: Is the part nonconforming?

Ifyes, do one thing. Ifno, do another.

Depict documents used to perform tasks or
records generated by the activity.
Examples: Work nstructions (in)

Scrap Record (out)

Depict the start or end of a procedure or work
nstruction.

Depict the flow of logic, decisions, or steps of
documentation.

Depict transfer of flow to a location or show the
identity of a location.
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This symbol represents data, the medium being internal
storage.

9.1.2.2 Sequential access storage

This symbol represents data that is only sequentially accessible,
the medium being, for example, magnetic tape, lape cartridge,
tape cassette.

@

9.1.2.3 Direct access storage

This symbol represents data directly"acecssible, ‘the. medium
being, for example, magnetic disk, drum, flexible disk

n

9.1.2.4 Document

This symbol represents human readable data, the medium
being, for example, printed output, an OCR or MICR docu-
ment, microfilm, tally roll, data entry forms.

L

9.1.25 Manual input

This symbol represents data, the medium being of any type
where the information is entered manually at the time of pro-
cessing, for example, on-line keyboard, switch settings, push
buttons, light pen, bar-code wand.

A
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9.1.26 Card

This symbol represents data, the medium being cards, for
example, punched cards, magnetic cards, mark sense cards,
stub cards, mark scan cards.

(]

9.1.27 Punched tape

This symbol represents data, the medium being paper tape.

]

This symbol represents data, the medium being of any type
where the information is displayed for human use, for example,
video screens, on-linc indicators.

-

9.2 Process symbols

9.12.8, Display

9.2.1 Basic process symbol
Process

This symbol represents any kind of processing function, for
example, execuling a defined operation or group of operations
resulting in a change in value, form or location of information,
or in the determination of which one of several flow directions
is to be followed.
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9.1.26 Card

This symbol represents data, the medium being cards, for
example, punched cards, magnetic cards, mark sense cards,
stub cards, mark scan cards.
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9.1.27 Punched tape

This symbol represents data, the medium being paper tape.
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This symbol represents data, the medium being of any type
where the information is displayed for human use, for example,
video screens, on-linc indicators.
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9.2 Process symbols

9.12.8, Display

9.2.1 Basic process symbol
Process

This symbol represents any kind of processing function, for
example, execuling a defined operation or group of operations
resulting in a change in value, form or location of information,
or in the determination of which one of several flow directions
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WovIulASLASIVUUUISIVAIQU
Sequential Structure

s‘t ol Ix 4(

A THT 516 Q?V /IT\\ *
UAs:zudun1s Ko Juaaunisisddalatno
aAveu=ldulasvasvuuuIisagvaIau?

(ugdaus:d

DU
nidan

Word Cloud

DTC2301 mslusuasuazuAuKusudiwamsAny
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pYvIUlASLASIVUILUUISIVAIQGU

Sequential Structure

Iong: dovnsUoumaglduwuwlLlazuaaowasdu

YOLDIUDU 2 DIUDUDDANIVKUIDD
sKkatnau (Pseudocode)

Bsudunishiiviu

Joumuovaiudun 1

Joumuovaiudun 2

Wasdu = 91udun 1 + 91uduin 2

lLdQv Wasou

duganisrimu

_—r e/ ey aee? a?d

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education

input number

result = number1+number2

)

\ 4

End




WovIulASLASIVUUUISIVAIQU
Sequential Structure

Iong: dovnsUoumaglduwuwlLlazuaaowasdu
YoVIIUDU 2 DIUDUDDANMVKUNDD

skdwngu (Pseudocode) input numbert1

Bsudunisriviu

Joumuovaiudun 1 input number2

\ 4

Joumuoavaiudun 2

result = number1+number2

WasouU = 1udun 1 + 91udun 2

\ 4

)

\ 4

End

ldQv WAasoOu

HHHHH

HHHHHH

[ Juganisriu

DTC2301 mslusuasuazuAuKusudiwamsAny
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Jayk1: aavnisAudauag 91a U w.A.lAa

DTC2301 mslusuasuazuAuKusudiwamsAny
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JayKk1: aavaisKIwunaisagusasa?

Jas Ao area = side x side
430 area = side’

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



JayK1: aovnaIskawuinovaan?

Jas Ao area=Pixrxr
) area = Pixr’

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



JayK1: AdvNISKILduSaudIvaal?

Jas Ao ring=2xPixr

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



JayKk1: aavaisnsiud U w.A. ndauwu
Ao A.A. a:(s?

DTC2301 mslusuasuazuAuKusudiwamsAny
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Tguszasd: desnsinumeiuuazinglunmsivlsaseu 1 Ju

o Ac o & v Y acs o o
2anasnuNUuUYaAU aanamum’i‘lummu
1. SuRuanaAmwaldugIuaY 50 UM ,
1 1 P a ‘llﬂ =1 o ﬁuv‘{u
foydnund PR, P - 2. MeArsatvatiuneiulseteu 3wy
. 9 UM
NN YALSUAU 50 Py v e I = e um
p ! . Begin ey End 3. 1ANVIINANNIU ITUIU 15 U
FUFANTTNY .z L.
4. 3719A1UUET UM 5 U
' ' ° 519979150971 = ... um
.. 5. 79A719UN 37UU 10 UM
e Aananisivavesinu Flow line C A .
6. YANAUED ITUIU 4 U
o & a v o o FWIWAIIINANY s 15 um
7. AYANTALNDILAUNIINAUUIU 3TUU 9
nede MsAIUNS use
Process UM N A
nsyszunana FWIYANUNYAT = e um
8. wmai'amasﬁ'mai'm
9. HARUAIADNIIINTIBTURNAUAIY BB 10 vm
$N8As MU VoUAN Y :
, o Manual input RILAL
AsUBUAIMIWTURLAN - - o
10. HENIYINNUALNADDINNNUUNTD SRS = -
o o a FWIYAITOVINAY covrrrrnene 9 UM
e nMsdnaulaniy
4 4. y Decision
Waulvinmuald
PIHATIUYD...ccvvrvnerrrrrniinnns
= - HASINUDI5IYINY
PUNEET MSLAAINAUUNLNRD Display
UOANUAIAAD
. - . ~# Slide Drawin
DTC2301 mslUsunsunIUANKUEBUGLNDNISAAWY s 9 fugn
Control Robotic Programing for Education




movaulasvasivuvuaaziuld

Flowchart: Play or Not?

D e c i S i O n St r u Ct u re Objective: Evaluate the weather conditions in

deciding to go out and play.

W\)\nufﬂ.uuﬁnéub (Decision
Structuic)

AINIVIVE M\)mméaﬂﬁumsﬁoéub o weather
(Lccision) lagnmgluussa Waulu (Condition)

WudviGlunsdadud

Decision if weather=="sunny"

aaduld

sy NO

Waulvdmsu

anaula
display "listen to music at
home!”

display "go out! and play!"

Cor)dition
wouly

T YES

DTC2301 mslusuasuazuAuKusudiwamsAny End

Control Robotic Programing for Education



woviulasvasivuuvuvaaiuld
Decision Structure

R

B g o oxx P "(
i’s TRT < é“ﬁ VTTT -

(22) Short Answer
DTC2301 mslusuasuazuAuKusudiwamsAny
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movaulasvasivuvuaaziuld

Decision Structure

Tong: dovmsasinasusikaniun Digital Door Lock

sKkatnau (Pseudocode)

a1 skawu IikdauAu skawunav(s

Laav “skarWiugnéov”

A1 sKkaWu tkidouAu sKkawunavd

nasuus:=qula

Ssudunishiiviu

UousKawiu

duganisrimiu

uaav “skawuligncav”

input
password

gncoav”

Open the door

<

"SKaWU
lugndav”

)

End

if password == secret




nanssu: g anualuaztaanunelulsanulvauysal

o/

IQUITEIA: FBIN1INTIVFRUIIUIUTNINTNGAINTIUIY 2 1Y

o at d & v o at o o
2ANINUNLUUVDAINYU 2ANDINUNLUUNINUY

1. Uauamuaun 1

2. dousruaud 2 (:)

3. 81 7LUN 1 T

UINNINIIUIUN 2 T34

LAAINA “IIUIULSA

UINNIIIIUIUNED”
4. yanNANUU Wi

o o T laily
LEAINE “DIUIUNEDY

YINNINVTUIUKSN”

Fill in the Blanks (:)

DTC2301 mslusunsunz
Control Robotic Progra




movaulasvasivuvuaaziuld

Decision Structure

Integer number1

!

Integer number2

!

"Enter number 1:" ... )

"Enter number 2:"

False True

numberi1>number2

\ 2
number2 & " more than " & number1 & " more than " &
number1 number2

N

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education

ﬁ Enter number 1:

100

ﬁ Enter number 2:

ﬁ 100 more than 5




woviulasvasivuuvuvaaiuld
Decision Structure

Operator C Family BASIC Family Mathematics (Unicode)
Equality = = =
Inequality S < #
Less Than or Equal < < <
Greater Than Or Equal > > >
Logical Not ! not -
Logical And &6 and A
Logical Or | or v
Multiply * * x
Divide / / .
Modulo % mod

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



woviulasvasivuuvuvaaiuld
Decision Structure

( Main )
y

String color

"Which color do you like?
A: Yellow or B: Red" ...

v

< "Strawberry" )

True
.
"

/

<

BAN

y
ANA" >

»( )«

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education

Which color do you like?
A: Yellow or B: Red

ﬁ BANANA

Which color do you like?
A: Yellow or B: Red

ﬁ Strawberry




UayK1: AavA1SasIDAdUSKAWIU 4 Kan NSUL

Cy
)
[
)

KinaadavikuaavAid “Us:quua” Kmialugaaav “skaluagnds

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
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Uayka: dovaissusiudu 3 srududanlys uazasidasudisiiudun
uianda Ad sudula

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
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Uzym aovAISSuUIUdU 1 mu:umnwlu la=asIdaduUIIDUdUN
Suuiuu Wududun (Even) KSd SuduA (0dd)

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
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Usyrn:, dovmissuatasavaumuw uazudavaruds:naundovldiu
insavauuue lagidvouludoarsivdalui

Input Process
Please enter menu:
Hot Espresso Beverage Coffee Hot water Milk Milk foam

Hot 0 0

Ingredient Amaricano 20% >0%
Hot Espresso
Coffee: 50% Hot 30% 20% 40% 10%
Hot Water: 20% Capucino
Milk: 30%

Ouput Hot 50% 20% 30%

P Espresso

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
Control Robotic Programing for Education



Usyk1: Aavn1ssSuAl ddugv (cm) ua: tikua (kg) radumiudaunn
bmi wWWaas>ddauua:zuavnali waouw Kudad KSa 3ru MUMISIV

JasasAudeu Body Mass Index ATUdNUATNBULIaN1e BMI

(BMI)
= UkuncddAalansu / (8ouavuas gn .
Y Idovsionasinsu

ﬁ L ET VdoV ) Wouuly HOENINIES | amsormsluiiioawo

Aveglunturi  AMBMI  n1ozidevnolsa

UandinUnf inua:aqu | 18.6-22.9 ﬁno:\mﬂaga'o_:
IsAsi q Uosndn
NSO dantinifiu 23.0 - 24.9 fiodduiinouidey
. . . . uanndAuUNA
bmi = weight_kg / (height_m* height_m) _
25.0 - 29.9 SNUAIUIFDIAD
nasinalsa

3ouuIn 30.0 VulU id@evsionasinalsa

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



WoVIULASLASIVIUVUIURIVIUG)
Iteration Structure KSd Looping

S’ - ol Ix ‘ P Y 4(

- ™ FH & |

15U TAs=uduns Ko Juaaunisigddaladny
anueau=WulasvasivuuuduMmvLIUBL?

(22) Short Answer
DTC2301 mslusuasuazuAuKusudiwamsAny
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¢ | o B Untitled Project

A‘. l . -

turn
1 destroy block

1 shear

[ place

[ place torch

(‘plant crop

\_.-' Run repeat times
do

B —————

move forward
move forward

move forward

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
Control Robotic Programing for Education



C O Untitled Project

H’HE E REE‘ Blocks Workspace ) startOver <¢/> §
= (iove forward | it |

repeat times
turn do ~move forward
[ turn
(‘destroy block
(‘shear
[ place
(‘place torch
(‘plant crop

( r RUN repeat [EED times
do

Ne—————————

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
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Untitled Project

Saved a few seconds ago

| [ o o
MIHELRRE\ T SEET B
= C )| [
1 move forward
move forward

ldgl lefto v move forward
move forward

repeat times
[ destroy block do ( move forward

Create W Nutthapat W

1 shear

('place
1 place torch
| plant crop

[ place ahead

repeat times
do

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
Control Robotic Programing for Education




Untitled Project

ﬁ’HE E EEE-“‘ S O startOver <[> §

turn |
2 .
(turn repeat times
| destroy block
1 shear

WEESY bedrock v] 51 lﬁu 100 ﬂ’--lj
| A AL A AL

do | move forward

| plant crop
[ place ahead

repeat times
do

—

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
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WoVIULASLASIVIUVUIURIVIUG)
Iteration Structure KSd Looping

= 2 o H— 0 X 1 —
ong: dovasiaavwadudungmavua 1 av 10 ’

sKkatnau (Pseudocode)

o o num =1
ISUAUAISAILIU
1‘#
[ Akuaduds num KIN1AU 1 ]
yes
if num <=10 :1
a1 ludmuds num luau 10
no num

WwuA1 num Uan 1

num = num-+1

[ augamisriviu ] End l




WoVIULASLASIVIUVUIURIVIUG)
Iteration Structure KSd Looping

ong: dovAsuaavwasiudunoAIaYUA 1 89 10 | For properties

A For Loop increments or decrements a variable through a range of
m values. This is a common and useful replacement for a While Loop.

— variable: (1D LLUSNADVANSIGUUIWDIURIVIUBG
1 nun
Nex* Start Value: ATLSUAU End vaiue: ATFUQ

K num =1 to 10 \- !

1 10
Done
< num
E— Direction: Step By: ﬁa: H-S"E) Soua:
° Increasing [VT;U !
. () Decreasing aq

OK Cancel
DTC2301 mslusuasuazuAuKusudiwamsAny
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AYLIULASYLASIVLLIUUIUNRIVIUGY

Iteration Structure KSd Looping

Png: dovnisiaavwasiudundadvuad 1 8o 10

For Properties

A For Loop increments or decrements a variable through a range of

values. This is a common and useful replacement for a While Loop.

variable: (1D LLUSNGDVASIEUUIWDIURIDIUG

nun|

Start Value: nl'l |.§IUE|-U

End Value: Fh E—iua‘ﬂ

1

10

Direction:

° Increasing [VT;U

' Decreasing Q)

stepBy: NA: KSO Soua:

1

OK Cancel

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education

(“wan )

!

Integer num

!

/-

Next

A
Done

num =1 to 10 \_l

Cn

h 4

(e )

-
(@)

EEEEEEERRE




Jsyk1: AavaisudaavwasudunidAaravua 1 av 3rudungisdauwiun
wu WisUoau 50 davuaav 1,2,3,...,48,49,50

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
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Jeykn: dovasudavuasiudunidmavuasiudundislaudiviuas
aaluav 0 wu wlsvau 100 aavuaav 100,99,98....,2,1,0

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
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JayK1: aavnisasdnasdu Password

- lagkia Password IA1tN1AuU “onepiece” LLl@3QVAIIN
“You are login”

+ ucinn Password liasvaunav’l thudvin "Wrong
Password!, Please try again”

* Ua=dusuA1 Password [UiSag 9 pundd:=Usu
Password ancdov

DTC2301 msIUsunsumuaur{uauduﬁamsﬁﬂm
Control Robotic Programing for Education



Usyk: Gavarsuaavwasiuduinkis 5 avad doud 1 dv 50
dra81vuaavwa: 5,10,15,20,...,45,50

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
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Uayki: dovarsudaavwasinuduinkis 5 avad avua 1 v 50
ax»egvuaavwa: 5,10,15,20,...,45,50 ua:uuvaremn isasudu?

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



UJayK1: AavaIsKIIUIUNKIS 3 ua: Kas 5 avad avua 1 av 100

DTC2301 mslusuasuazuAuKusudiwamsAny
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Uayk1: AovAIsKIdIUdUNKIS 3 ua: Ki1s 5 avad avua 1 év 100
nazuuas’gs vasiudu?

Integer num

}

Next
K num = 1 to 100 l

F l
Done

False True
num%3=0 and num%5=0

G

v

—Q

End

DTC2301 mslusuasuazuAuKusudiwamsAny
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Uayki: dovaissuammarlsiwauaavsiiudu factorial aGodrogiv
aalu o
Main
§U Fi-I: 5 Integjrnum
uaavna: 5x4x3x2x1 ¢ o Factorai” )

num
. Y Next
flouan Factorial: ( num = num to 1 decreasing |
5
Done
False @ True
E

v v

ﬁ 8X7XBX5X4X3X2X 1 CD < hum & )

A 4

—

End

DTC2301 mslusuasuazuAuKusudiwamsAny
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Uayki: dovaissuammarlsiwauaavsiiudu factorial aGodrogiv
aalu

suA1: 5
waavna:; 5'=5x4x3x2x1=120

ﬁ Youmsn Factorial:

ﬁ 51 = 5x4x3x2x1 =120

v
" = "8 fac

DTC2301 mslusuasuazuAuKusudiwamsAny m
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a1sdaau Coding d1KSurisuGu

1. Input 3. Process 2. Output
AsUdn AsUs:udawa Wawaa

Operation Variable dudsdduns

- J \ J \- J

DTC2301 mslusuasuazuAuKusudiwamsAny
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AdVAISHASINUIVAI 2 DIUdU

1. Input 3. Process
AsuNL A1sUs:zulana

2. Output

WawaaQ

Operation Variable dudsdduns

Suouf 1

UOUf 2

4 \_ Y, - J

DTC2301 mslusuasuazuAuKusudiwamsAny
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AdVAISHASINUIVAI 2 DIUdU

1. Input 3. Process 2. Output
AsUdn AsUs:udawa Wawaa

Operation Variable dudsdduns

Suouf 1 Naaws

UOUf 2

G 4 \_ Y, -

DTC2301 mslusuasuazuAuKusudiwamsAny
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AdVAISHASINUIVAI 2 DIUdU

1. Input

ASULN

Suouf 1

UOUf 2

J

3. Process
AsUs:=udana

Operation Variable dudsdduns

2. Output

WawaaQ

2. lLdaav

\-

ws H Fuouf 1 +

UOuf 2

DTC2301 mslusuasuazuAuKusudiwamsAny
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aavalIsAIUdIuIIUaAQSIAITUAM
s1A1daunl 200 uan ahuaa 10%

1. Input 3. Process 2. Output
AsUdn AsUs:udawa Wawaa

Operation Variable dudsdduns

<
douaa s1AMauM diuaa
3 — « G O €D
> s1ANGavYINY s1MFumM _ diuaa s1ANGYIY
180 un € 200 uan 20 uan

s1MAGovIY
180 uan

dauaa

s1AmMFumM

3. laav

duds (Variable) wu s1A1duAi duaa &du 50, 100 Wurivavduds (Value)
\ J U J U Y,

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

- %o 9 &

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

\\

DTC2301 mslusuasuazuAuKusudiwamsAny
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SAvvMULEUNIY

1INsiD

cot= Side view camera

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
Control Robotic Programing for Education

} ouna

3 forward Cameras

laaavls?

pot Ultrasonic sensor

Ultrosomc sensor

Camera R D

NS FOr T ind wav




savvaINLAUNIL ldagvls?

Radar

Ultrasonic Sensors
Forward-looking Side Cameras
Main Forward Cameras

Rear View Cameras

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v

Sensor

Sensor

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education

Its respansible for the
Alind

cot= Side view camera

laaavls?

3 forward Cameras
neras responsit

s respansible far the

Ultrasonic sensor

Side view camera

Its respansible for the

- Y
10 an oDyect DY USINg
sound waves

~~ Radar

dotects

Ultrasonic sensor

E measures distance
Camera ;
10 an object by using
responsible far the aund waves
| i




SAvvMULEUNIY ldagvls?

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

DTC2301 mslusuasuazuAuKusudiwamsAny
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SAvvMULEUNIY ldagvls?

sensor (red) touch road (black) -> turnright 15 angle

DTC2301 mslusuasuazuAuKusudiwamsAny
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SAvvMULEUNIY ldagvls?

DTC2301 mslusuasuazuAuKusudiwamsAny
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SAvvMULEUNIY ldagvls?

sensor (red) touch road (black) -> turn left 15 angle

sensor (red) touch road (black) -> turn right 15 angle

DTC2301 msIUsunsumuaur{uaudwﬁamsﬁnm
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sadvaINLdun1v ldagvls?

sensor (green) touch road (black) -> turnleft 15 angle

P
h°

sensor (red) touch road (black) -> turn right 15 angle

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

sensor (red) touch road (black) -> turn right 15 angle

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

sensor (red) touch road (black) -> turn right 15 angle

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

sensor (red) touch road (black) -> turnright 15 angle

DTC2301 mslusuasuazuAuKusudiwamsAny
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sadvaINLdun1v ldagvls?

sensor (red) touch road (black) -> turn right 15 angle

DTC2301 mslusuasuazuAuKusudiwamsAny
Control Robotic Programing for Education



17991V

https://scratch.mit.edu/projects/
715600028

DTC2301 msIUsunsumuaurﬂ:uaudwﬁamsﬁnm
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N e®

Road by Asst.Prof Nutthapat [(aewrattanapat
Digital Technology for Education, Suan Sunandha Rajabhat University




map: Asst.Prof.Dr.Nutthapat Kaewrattanapat
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& Edit ~ AutoPilot Car Shared €) See Project Page ‘9 Tutorials () n nuth_ssru

when clicked

g

. . Stage
Sprite RoboticCar > x 31 I y 118
Show ® @ Size 45 Direction 20
color O is touching Q ? and color Q is touching O ?
Backdrops

4

move o steps

else

move 9 steps

RoboticCar

DTC2301 mslsunsuAdupukusudiRanISAALY
Control Robotic Programing for Education



KINBUSaAUKUY wulladlknoasd

stop

map: Asst.Prof.Dr.Nutthapat Kaewrattanapat

DTC2301 mslUsunsunduAUKUEUGALWDNISAAWY
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when clicked

point in direction @

forever

if color Q is touching Q ? then
turn ©) o degrees

: : : 2
if color Q is touching Q ? then

tun O ° degrees

color O is touching O ? or color O is touching Q ? then Sprite RoboticCar - 212 I v 32 Stage
move e steps
Show ® @& Size 45 Direction 180

color O is touching O ? and color O is touching Q ? then Backdrops
move o steps

else

move a steps

5

RoboticCar

DTC2301 mslsunsuAdupukusudiRanISAALY
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map: Asst.Prof.Dr.Nutthapat Kaewrattanapat
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map: Asst.Prof.Dr.Nutthapat Kaewrattanapat
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K1udvoandnauu

start

stop

map: Asst.Prof.Dr.Nutthapat Kaewrattanapat
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KIU3vaondInauu uazdavaauiautdowusalutaudgrduwadvivsuaaniv

—

H' 3

map: Asst.Prof.Dr.Nutthapat Kaewrattanapat

DTC2301 mslusuasuazuAuKusudiwamsAny
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KIudvoandinauu ua:GovaauvilauldowusalutaudedrauwadvlUsuaaniv

start

stop

map: Asst.Prof.Dr.Nutthapat Kaewrattanapat
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