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Drawing 7.
Book room.

Check room availability. Get customer information. Get room stay
information. Get transport information. Get laundry information. Get
place. Book hotel room.

Note: Bold and underiine represents reality state. in NSL, they are in
red.
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Check room availability. Get customer information. Get
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Drawing 49:
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Drawing 69:
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Drawing 71:
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Every stakeholder can process only entities of importance dynamically using various tilters —
time-filter, space-fiter, agent-fiiter, etc,,
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Drawing 74
Book roem
Check room availability. Get Customer information.

Get room stay information. Get transport information.
Get laundry information. Get price. Book room.
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DRAWING 7 5:
1. File Book.py
2.
3. from project.Fare import Fare Book Hotel Room.
4,
5 Get Customer
6. class Book: Information. Select
7. def _init__ {self): » Room Type. Get -
3. self.bookno=None § R-num stay Informa- -
9, self s1=0 % tion, GE't‘L-EUﬂdrY g
10. salf.$2=0 > Infnrmatmn-. Get -
11. g Transportation 3
12. Information. Select || ®
13. —> Service. Book Hotel —
14. Room.
15.
16.
403 def getTotalCount(self):
404 return self.quantity*seif.cost
405
406 def getStatus{self):
407 Return self.status
Drawing 76:

Queries Solution
Development
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File Book.py

from project.Fare import Fare

class Book:

def init_ (self):
self.bookno=None
self.s1=0

. self,s2=0

403.
404,

def getTotalCount(seif):
return self.quantity*self.cost

405,

406.
407 .

def getStatus(self}):
Return self.status
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Drawing 77:
Maturai Solutions Language : Book room.
Natural Language : Book a Hotel Room.
Natural Solutions Language : Make Payment.
Matural Language: Make payment for the invoice.

Drawing 78:
£51:
Cali Centye Oifticer LCustomer
{ Suggested Verbs: Call, dMail, validate, ...}

L5l

Customer Iotarmation

{ suggested Verbs: Get, Update, Check,
vatidate, ...}

Drawing 79:
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Drawing 80:
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Drawing 89:
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DRAWING 91.:

\51‘1

Receive, by a processor of a computing device from a user, a global

/‘ statement of intent for building the solution
9102

Receive, by the processor from the user, one or more local

statements of intent associated with the global statement of intent
/w and details of entities and an agent associated with each

local statement of intent

9104

Form, by the processor, for each local statement of intent, a set of
combinatorial-entity-states {CESs) based on all possible
/' combinations of the entities of the respective local statement of intent

Determine only one received local statement of intent associated with
/v the global statement of intent

/w with the global statement of intent
9110
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DRAWING 92-
\gf

Parse, by a processor of a computing device, the programming
/‘ code to extract symbols, keywords, operators, and functions
present in the programming code

9202

Determine, by the processor, a plurality of local statements of intent,
entities associated with each of the plurality of local statements of
intent and attributes associated with each of the entities based
/‘ on mapping of the extracted symbols, keywords, operators, and
9204 functions with natural language data stored in a database

Form, by the processor, for each local statement of intent, a set

/)! of combinatorial-entity-states (CESs) based on all possible combinations
of the entities of the respective local statement of intent

9206

Determine, by the processor, relationships between the local
/ statements of intent based on mapping of the extracted operators
g202 | and functions with the natural language data stored in the database

Receive, by the processor from a user in a form of the natural language,
/" details of an agent associated with each of the plurality of local

9210 statements of intent
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Drawing 93:
93

N\

/ Parse, by a processor of a computing device, the
0302 computer-implemented solution

v

Extract, by a processor of a computing device, the natural
/- language solution components

9304

v

Auto generate, by a processor of a computing device, the

programming language code based on mapping of natural
/ language solution components to programming language

9306 components.
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Drawing 94
Computing environment 9402
Communication <:|:>
connection(s) 9408
Input device(s) 9410
Processing Unit 9404
Out device(s) 9412
Memory 9406
Storage
9414
Framework
9416
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Drawing 95
java Program construcy Mal Solution construct
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3 Amport fava.io. FileQutputStream\, Get Customer Information. Select Room |

Type Luxury. Select REoom Type Deluxe.
Select Roum Type Super Dehixe. Get
Room stay Information. Select Service
Transport Twpe 1. Select  Service
Transport  Type 2. Select Service
public rlass MainScreen implaments | 1 Transport Type 3. Select Servire Laundry
Serializable{ ' Type 1. Select Service Laundry Type 2.
\  Select Service Laundry Type 3. Get

. Laundry Information. Get Transportation |

Information.  Caiculate Fare Room. /
lewtiate Fare Transport Caiculate Fapg

/ import java.io.ObjectOutputStraany
L impaort javado Serializable;
intport javautil.Scamen
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Drawing 99B
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developing the application

Particulars Java Program NSL
Professionals reqitired for | Java Programmer, DUL/UX | Any literate person

developer, Data  base
PrOSramnier

Application developnient time

168 hours approximately

2 hours

Saiuticn training time

120 hours approximately

4 hours

Cost to build the application

Ush 16,000 approximately

USD 209 approximately

sohution logic

Under the hood

Above the hogd
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DRAWING 102A:

55 System.out.printin{’’"What do you want to do?’’}); ®
56 System.out.println{’’Book a room(b)’’); Entity &b
57 Scanner in = new Scanne em.in); Customer

58 ch = in.next{"”.””{.charAt{0Q

In Java,this is restricting the In NSL, Char is restricted by the date type.

value of the entity to a single it is atlached as an attribute to an entity.

alphabet only. if we restrict the length of the alphabet to
“17, It 1s the NSL Equivalent of Char.

DRAWING 102B:

5 public class Customer {

6 int no; Entity Bnbking confirmation

7 ame; _

8 tring boookingno; -

9 int type,id,d; 3 arerkireL

10 boolean status; [Data type -\

anumer

In Java, String is a data type In NSL, String is represented by data type.
that can be either numeric or Attaching the data type “alphanumeric”
alphabetic. represents “string”

DRAWING 102C:

Entity

15 char ch="y’;  Room Fare
16 N I e m
17 Fing name;

For the entity Room Fare, the
data type is attached as an
attribute, set to Numeric
allowing decimals.

Double is used as date type
allowing decimals for the
entity “Fare caiculator”
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DRAWING 102D:
| pe
25 (for(>0;3,i++) S| room type
26 {
28 | ly{i}).set{500,false,false); o
29 Secondary | lumbe

“For” loop is used here to
update the datebase that
there are 3 luxury rooms
available in the Hotel.

“For” loop is used here to
update the detabase that
there are 3 luxury rooms
available in the Hotel.

“While” loop is used

DRAWING 102E: here to update the
LIl with the list of

. available options
74 @ true that the Prtl:gram offers.
73 Ex: Booking a room,
76 Avail a service etc.
77// intis=0,js=0,ks=0; After an activity
78// int id=0,jd=0,kd=0; is completed, the
79 System.out.printin{ “what do you want to do?”); Ul refreshes again using
80 System.out.printin{ “Book a room{b)”); the same section of code
81 System.out.printin{ “Avail a services(s)”’); infinite time using the
82 System.out.printin{ “Cancel a booked room{c})”); “while” loop

Book Hotel Roorr

et Customer information. Select Room Type Deluxe.
Get Room Stay Information.
2lculate Fare Room. Book Hotal Room.

In “NSL” the construct of the solution is thet
every event (each customer) has a paragraph.
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DRAWING 102F:

“U” condition is used here to get the
status of luxury room availability.

95 ﬁl : ._e_tStgtus()r-jfalfe) Here, flag 1 = 1 indicates, room is
96 { " available and flag 1=0 indicates room
97 tly-i; is not available.

98 flagi=1;

99 break; - _

100 g In NSL, if the room is available, the
101 sentence turns into reality and

102 flag1=0; triggeres the next sentence in the
103 } paragraph. “Else”, the paragraph is
104 abandoned.

Book Hotel Room.

Get Customer Information{Select Room Type Deluxe.

Get Room Stay Information.
Calculate Fare Room. Book Hotel Room.
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DRAWING 102G:

_ _ _ “Break” here is used in
95 if{lyli].getStatus()==false) Java to terminate the
96 { . “else” loop if the “if”
97 ily-i; condition is true.
o8 flagl=1;
99 areak;
100 !
101 else
102 flag1=0;
103 '
104

Book Hotel Room.

Get Customer Information Select Room Type Super Deluxe
Get Room Stay Information. -
Calculate Fare Room. Book Hotel Room.

Book Hotel Room.

Get Customer Information Select Room Type Luxury |
Get Room Stay Information. Calculate+
Book Hotel Room.

In NSL, if the room type is
selected as “Super
Deluxe”, the paragraph for
“Luxury room” does not
get triggered.
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DRAWING 103:

Class Book: -
Pubtic void BookLuxury(Customer ¢, LOxury ly,int type,int ily,int id,int d)
{ Fare f=new FareC
If(ld==1)
System.out.printin(“Single Luxury Rodm is booked”):
Ff=f.farecalculator{d,ly.rate, ld);
Bookno=ily+"Ix1”;
BookDisplay{ff,c.name,bookno);
H
\ }

public void BookDisplay{int ff,String name,String b)

System.out.printin{(“Booking number”+bookno): Process being
\ System.out.printin{“Customer number”+cust.no); converted to
stem.out.printin{"Booking Name”+name}; code. In NSL

of Java code has
been converted
into information

NSL representation - equivalent as
shown below.

LSE: Book Luxury Room.

Attibutes | Type: Occupancy | No.of days: | Booking id: | Formula:

days*occupancy™
rate
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Drawing 104
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DRAWING 105:

1. File Book.py

2.

3. from project.Fare import Fare

4. T

5. Book Hotel Room.
6. class Book:

7. def init_ (self): Get Customer

8. self.bookno=None Information.

9. self.s1=0 Select Room Type.
10. self.s2=0 Get Room stay
11. Information.

12. q Get Laundry

13. . Information.

14. . Get Transportation
15. Information.

16. . Select Service.
403. def getTotalCost(self): Book Hotel Room.
404. return self.quantity®self.cost

405.

406. def getStatus(self):

407. Return self.status
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Drawing 106

The below table shows a few Java constructs and thew corresponding NSL eguivaients:

1111111

| JAVA CONSTRULT NEL FOUIVALENT

1 | Java Ulasses and ciasz constructs Independent Entity

S| Liass Nembers Altnthute

> | Java method iivvocation, execution Pryvers (CD, CES)

4 | Development ¢ hunhme PotentiahtviReality

5 | Java Constants Constants |

x

f | Java Vanables at various scope levels Yartables

-.r_i,_‘:l

Java MNumierals and numsric constants Number

G

fava Kevwords, OUperators Words, Operators

li_ﬂ

Simple java programaming block Basic CU

11 | Program block execution Transaction 11

11 | Loomars Uonstiects Eearurstve U

12 | Conditsonal Constructa {1, switch, etc ) | ARernateee £OU

13 | Java Tolkens DY Assignment

14 | fava fadl hifecvele 13 Comdexinal 1D

15 | Framewaorks, hbravies amd JIX Block Boxes

qqqqqq
L]
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Drawing 107A
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Here, "Static” keyv word is used {0 [reeze \ &
the gntities such as teacher, Subjedi, h ¥
Student, Marks and its values for further s BSi, it is "ronstant”.

Felse.

Drawing 1078
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| dubfects subiect = npey Subimcteil;

k. ' )

| subiact. adddubiect i

| schoolosshisots . sddisnbisct);

'h

DTSAk; , _

Caam L _~ Get Subject Details. Get Teacher Info. Assign Subject to
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Lase and Switch are used In NSL, the gecond change
at Ul tevel to move from unit is trigeered pnly when
one object to the otheras the 1st Change unit is

the values are getting completed.

filied,
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DRAWING 107C:

Cases8:

school.calculatePercentageOfStudent{);

break; "Get Subject Details.
Get Teacher info,

Case 3: . Assign Subject Teacher.
school.junkFunction(}; Calculate Student Mark
break; - -

Case 10:
System.out.printin{“Exiting...\n Have a nice day.”);
System.exit{0);
break;

default:

In NSL, the construct of the
solution is such that every
event {each customer) has a
paragraph.

“Continue “is used here to

update the Ul with the list

of available options that the
program offers. Ex: Entering

marks of students for each subject.
After an activity is completed,

the Ul refreshes again using the
same section of code for entering
marks of next student.
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Drawing 107D
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Drawing 107F
class Personaiinie,
I Entities Student
L
Siring name; Primary Mamie Maobiie Ape
| J Attribute
Siring mobile;
Secondary
String email; Asrtribirte
tra nﬁien'ige ,
Address éiﬁ@ilﬁ%@? S/
] v
. 1 q
) 1 -
X 4
The short keywoard 15 used to declare a in NSL, a large numerical
val a.-:aE:ri-e as _atmlm.emﬂ type. A short valiie cahie of an attribute can be
can ltold a 16-bit infeger number captured by defining the size
during Enfity Creation.
Drawing 107G
public void junkbunctond)
Entity Student
Frimary Name
Attribute
Secandary
'. Attribte
izi-ki;
ywhileg{l-=0}
1 _
¥ In M5L, a3 numierical value of

an attribute is captured by
detining the size during Entity
Creatiofn.

s a data type. It will
allocate one byvie par
variable,
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Drawing 107H

While{frue]
{ Get Subject Details. Get Teacher Info,

schoelshowQutions(d: Assign Subject Teacher.

aption = srannerpexiini(]

switch {option)

] Assign Subject Teacher, Assipn Marks to
Subject. Calcutate Student Marks.

rase 2

[ R B RN R R R E R RN N

teachearaddTeacher():

scihooltaachersadditeacher); Assion Subject to Student. Calculate
Oy A ; nt [ B ~ e Pyl 1
broak: Student Marke, Calculate Percentage of
- Maris.

default:

systenantprint( Invalid optieniiin );
% :
contipee; f
:
oo I
‘!-H E
h \ |
¥
Is used when a switch case is i NE5L every scenaria lias a
defined and when a user inputs a separate parapraph and is highiy
value that is not listed in any of differentiated.
the cases inside the gwitch, the

program will execute the default
segment.
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Drawing 107K
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Inn NSL every Entity {5 created with attributes, where ever

the entill* travels; used atiributes go along with entity.

A e e e

-

“This” key ward is used to call
the details of the student/
Subjecty Mark from the
eariier part of coge where the
values for
Student/Subject/mark were
defined.

Drawing 107L
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Entity Stident
Mame Sridhar
_ Aga 15
| Attribute |
\ Tertiary | | Mobile | 9849366452
ittritauts

The AffTihutes for the Entity
named Studeant are definad
and where ever the Entity is
used it will have all the
attributes as defined while
Creatio,

n MSL when an entity isinuseina
paragraph till the Faragraph is
comnplete the entity details cannot
e used b another paragraph
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DRAWING 107M:

}
public strictfp float calculatePercentageOfStudent () :
g Entity Total Marks
Systém.out.printin{” Enter role number of the student:”}; Percentage
int rple_number = scanner.nextint();
Studient student = getStudent{role_number); .
floay total = 0; Attributes | Name | Sridhar |
floay subject_total = 0; Secondary | Marks | 955
for {Int i=0;i<marks.size(};i++) Attribute Attained
{ "
Tertiary Total 1000
if{(marks.get(i}.student==student} o
{
total = total + marks.get(i).getMarkScored(};
subject total = subject_total+

marks.get{ijlsubject.max_mark;

}

percentage = (total/subject_total) * 100;

System.out.printin{“Percentage of The attribute % of marks is
“+student.npme+"="+percentage); freezed at one value after

retun percentage; decimal for the entity
percentage of marks.

Strict floating point(fp) key
word is used In this program to
standardize the accuracy of the
value after a decimal.
ExX: Percentage of marks should
have only 1 number after a deci-
mal. Ex: 95.5%
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DRAWING 107/N:

final int total_marks=100;

System.out.printin(“Enter role number of the student:”);

Int rele_number=scanner.nextint(}; Entity Total Marks

Percentage in

Student student= getStudent{role _number); Mathematics

float total= 0; oo SR R— SOS———
| Attributes | Name | Sridhar

Secondary | Marks ' 85
Attribute | Attained
Tertiary | Total 100
 Attribute | Marks

float subject_total=0;

for(int i=0;i<marks.size();i++)

{

If{marks.get(i).student==student)
{
total=total+marks.get(i}).getMarkScored{);

subject total=subject total+marks.get(i).subject.max mark;

Final Key word is used in this The Attribute Total Marks
program to fix the value of is fixed at 100 and cannot
the Attribute -Total Marks be changed.

In NSL, the value of an attribute is fixed
in an entity and cannot be changed wherever it is reused.

It represents the last level of differentiation.
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DRAWING 108A:
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Drawing 108B

Book Hotel BEsons,

’J

et Customer Information, Select Room Type, et Rosm: Sty Inharniation. Lalcniste Fare 2o,

Baok Hotel BEooars,

ﬁﬂsmmm’
F'&‘ixa‘mﬁr .
ARMBRies

gasInme s name

Book Rotel BEoons,

..-ﬂ

Lat Custonter Information. select Koom Type Super heluxe, Gef Roows iay informaiion,

oty

P"s*imssw
Sftrehntes

OO Paie 35 A Toenstand based on fhe typs af

j— , \ : SR Tk "h‘q* 2
Back Rote) Roons, SRS fehected,

LZeaf Customer information. Sefert Room Type Suner Deluxe. et oo Siay informats on.
LEICRIEEe Fare Room. ook Bobel Roon:.

Eotibe Roon stary informaticn
F"::‘i‘ﬁ‘*.?s“‘&* Numbeyr ocfdaysi 3
aSbtmbhntas

Eﬁz‘:n Sk Rabed Roosm, Lrtered Yased on LESIoONIeEr 3 1neuis

et Customer Informatinn. helert Room Typae Suner Bleluxe. et Kook S5iay informatsoss.

Laieaiate Fare Koo, Boack Hotel Rooms,

ERtihe Koo fare

PEIIANY Mumber of days
Anributes Ohootpamoyd SRS Y

Fare calvuitaien by the

| e 5 machine aoent

Book Botel Room. j S ApEh

et Customer informration. Setect Room Tyee Suoner Breluxe. ept oam Stay information.
Ezalk Botsl Rooim.

SRy |
PTIINANY D Ko ﬁ I ing name: Fare: Lost of
AN utes i Wik I Iransportaties:

EnaEIng mmhm*a:m& with ‘mx:s}mﬁ
nNmNER custnmer pame ang fare,

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892

Drawing109:

Create
LETEman
Logtcal tras

Fiek up a
T A RTNI ¥

that is bhuiit
i1 KSE

from: the
MNEL
=odniion

Drawingl 10:

66/79

TRE
exfracts
aniities

Lo

Sl the

solulion

logic

The Code
renterabor
wiiies code

ricecle by
nods using
algorithms

PCT/5G2020/050004

functional
REGEraTn
g
BNSUATS
covle is
rexcdy for
Se

Particulars NSL Fython Prograns {: Programs
Selurion L-Eiﬁ'jﬁuiﬂ;;e._i‘:}ﬂ';_.:asjs;it,siipé. printf © &TM Banking Saivices B ] finchidecsrdiaghs
CORSTTUCE - Validated by Tellern print{ "y Bcﬂdil{"&' 2} WithDraw 3} int _11&1111{]
. Verity Check Depﬂﬂzt rr}th | {
- print{ "Entay ung.:Ls “3 r Tt ATMEm}smgSﬂﬂrlch 1
LU 3 option select = input{"Enter Here ™ peintf {1 Balance2 JWithDraw 31Dapos 11:’%}(3,1175
. Entities participatng § if Option. selerr == "Balance™ printf{"Enteroptions:"];
' | | | p'riiit- balance ) iabanf{"“f‘gd",&ﬂpmm SE]EEI}'
elsa: if {option_select == "Halanre” )
if gprion_ wls}ﬂ == "WithDraw": e intif ‘].-*Ud new balance})
et 41 | Line 33
X i
'I*ﬂpij:_ts: Enter amountio d gumt 1,..:;- Enter' AMOURL Lo dep{: it 123 tut-ﬁl AINOURT to dep-;r 123
- Username: ABC Use*ﬂ“qme ABC Username: AEC
Password: W B 35511':}1(1 XY2 P aqﬂwmd l{‘ﬁz_&
(hiiputs - Balance ﬂisijl_a}féd' Balance di'ﬂjﬂ&}?&d _-BHIHEEEE_.Eﬁﬂ}_?}}&}"'-i:!:ﬁ
N 28,017 28,017 28,017 |

SUBSTITUTE SHEET (RULE 26)




PCT/5G2020/050004

WO 2020/145892

67/79

DRAWING 111
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Drawingl 13:
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Drawingl 15:
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Drawingl 17:
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Drawing 119:

EITHER OF CUZ and ACUZ trigger CUR and other one disappers.

There are 2 possible Paragraphs:

1. CUL-CUZ-CUS-CUA
2. CUL-ACUZ-CU3-CUA
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Drawing 120:

Global Statemernd of intent

= .
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intent

Both CU2 and PCUD trigger CUS,

Both CU2 and PCU2 have different agents.

There is only one possible pathway,
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Drawing 121:

Subordinate Cl's at
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Drawing 122:

Global Statement of Intent

‘Global Statement of intent : Global Statement of intent

7 Transitory change umit

Drawing 123:
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Drawing 124:
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Drawing 123:

CU 1D: ABCDE.GOLXYZAALUL
"1 CU W ABCDE.DOLXYZAACUL.AGL
CU 1D: ABCDE.D01.XYZAA CULEL

&P,

ORGANIZATION {D: ABCDE

-----

'l BUSINESS IR ABCDE.OCGL BLISINESS 1D: ABCDE.OG2Z

PROCESS 1D ABCDE. 081 RYTAA PROCESS ID: ABCDE.DOL XYZAL

PROCESS I ABCDE.ONLXYZAR
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Drawing 126:
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Drawing 127:
127

Process, by a processor of a computing device, image frames of
the video to identity a plurality of differentiated image frames

.
S

12702

Determine, by the processor, a plurality of local statements of

/ intent, one each based on difference in content of each
12704 differentiated 1mage frame with respect to content of immediate
prior 1mage frames of the video

l

Determine, by the processor, entities associated with each of the
plurality of local statements of intent and attributes associated with
12706 / each of the enftities by analyzing the content of image frames
between consecutive pair of differentiated 1mage frames with
respect to the natural language data stored 1n the database
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Determine, by the processor, a global statement of intent for the
1708 S |

computer-implemented solution based on changes in the content of a
first differentiated 1image frame and a last differentiated image frame

l

- Form, by the processor, for each local statement of intent, a set of
/ combinatorial-entity-states (CESs) based on all possible combinations

12710 of the entities of the respective local statement of intent
/ Receive, by the processor from a user mn a form of the natural
12712 language, details of an agent associated with each ot the plurality of
local statements of intent

Drawing 128:

128

\

Parse, by a processor of a computing device, the SOP file to
identify the prescriptive statements, the descriptive statements,

/ and the flow charts

Determine, by the processor, a plurality of local statements of
/ intent, one each for each of the prescriptive statement, and setting
12804 each of the local statements of 1ntent 1n a state of potentiality

12802

v
Determine, by the processor, entities associated with each of the
plurality of local statements of intent and attributes associated with

/- each of the entities by analyzing the descriptive statements
12806 associated with the corresponding prescriptive statement with

respect to the natural language data stored 1n the database
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/ Form, by the processor, for each local statement of intent, a set of
12808 combinatorial-entity-states (CESs) based on all possible
combinations of the entities of the respective local statement of

h 4

- Determine, by the processor, relationships between the local statements of
12810 / intent based on the flow charts

\ 4

/ Receive, by the processor from a user in a form of the natural

12812 language, details of an agent associated with each ot the plurality of
local statements of intent
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