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Drawing 4:
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Drawing 5:

Book room

Check room availability. Get customer information. Get room stay
information. Get transport information. Get laundry information. Get
price. Book room.

Drawing 6:

i —— Solution ecosvstem

Drawing 7:

Bouk 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 underline represents reality state. In NSL, they are in
red.
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Drawing 8:
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DRAWING 15:
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IDENTITY SPACE TIME MONEY
ROOM NO | [TELANGANA IN DATE PRICE
HYDERABAD IN TIME
JUBILEE
HILLS
IDENTITY SPACE TIME
ROOM NO | [TELANGANA IN DATE
HYDERABAD IN TIME
JUBILEE
HILLS

Example: All the hotel rooms will carry the following standard attributes:- Price, Wi-Fi

HOTEL ROOM

PRICE
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DRAWING 18: IDENTITY SPACE
ooo PRIMARY Ho;'ﬁ'l'a‘w TELANGANA!
ooo
oo SECONDARY BLOCKS5 | [HYDERABAD
oo
ROOM FINANCIAL
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Drawing 19:
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Drawing 20:
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PHYSICAL HOTEL

Drawing 21:

Drawing 22:
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Drawing 24:

Pt HOTEL
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HOTEL ABC
Drawing 25:
Book room. +—— Global statement of intent

Check room availability. Get customer information. Get
roorm stay information. Get transportation information.

Get roomn stay information. Get laundry information. Get

place. Book hotel room.
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DRAWING 26:
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5 PREPARE FOR
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E D 5 BOOK CAB
4 NEW YORK
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Drawing 29:

T

Lamp Chair Refrigerator

DRAWING 30:
Inputs Output

1 103

& l] sy | 201|202

No of Rooms Rooms 302 {303
Required Availability

Customer
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Drawing 31:
Custamer Computer Rooms
Avaiability

MNatural Language: Customer Intends to bogk a hotel room online
#atural Solutions Language: Customer book hotel raom

Drawing 32:

Book room. +—— Global statement of intent

Check room availability. Get customer information. Get

Local
room stay information. Get transportation information.
. . statement
Get {aundry information. Get place. Book hotel room. .
of intent
The above are the static statemants of intent. When an event arises and the entities
are triggerad, the swtic statements of intent turn dynamic.
Drawing 33:
Book room. +—— Global statement of intent

«—— local statement of intent

Trigger State 4—{ Get customer information

Trigger State <—{ Customer name | | Check-in date |

Trigger State 4—( Raom category | | Check-in date |
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Drawing 34:
| Geographical Location | | Population |
| INDIA | | 134 Crores |
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Drawing 35:
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Level
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DRAWING 36:

I 20 Hotel Rooms

15 AC Rooms | i

5 Luxury 10 Super Deluxe I 5 Deluxe Rooms l

Rooms Rooms

Drawing 37:
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Drawing 39:
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O Age to book room
£ e

Customer with age 18+ is only

Age: 18+ eligible to book a room
Drawing 40:
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HOTEL AGENT

Drawing 42:

VALUE CONSUMER

CUSTOMER

Drawing 43:

HOTEL AGENT

Drawing 44:
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DRIVER
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-

VALUE CREATOR

HOTEL AGENT DRIVER
MY WORK
BOOHK ROOM
CANCEL ROOM

GET CUSTOMER INFORMATION

MODIFY RESERVATION

Physical
Functions

Book Room

Check Room Availabifity,

Get Customer information,

Get Room Stay infz,
zet Price. Book Room,

Functions

Mind Availability of Ropms on Weekends

Functions Detuxe -3
Super Deluxe — 8
Luxusy

Information | Booms Available Deluxe | \Wi-Fi Cost, LED TV:

Size-200 Square Feet

—1p | Super Free Wi-F, LCEF TV:
Deluxe | Size-250 Sguare Feet

Luxury Free Wi-H, 60 inch LCD TV,
Size-200 Square Feet
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Drawing 45:
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ent ~~, Information Read only Access to Entitles associated
Layer with Agent
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Drawing 46:

Mind V
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Drawing 47:
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Drawing 49:
Bogk room. — Glohal staterment of intent
Paragraph-f:-
Check room availability. Get customer information. Get room stay
infarmation. Get place. Book hotel room.
Paragraph-il:-
Check room availability. Get customer information. Get room stay
information. Get transportation information. Get laundry information. Get
place. Book hotel room.
Drawing 50:
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Drawing 52:
551 Book Hotel Room
{Verb}  {Noun}{Noun}

L5t or Paragraph:-
Get customer information.
{Verb} |

Check Room avaliahility,

{Verb} { MNoun } Noun }

Each LS
individually a

“Sentence” and

J
“

Get room stay information. Get place. Book hotel room

Collectively a {Verb} Mour } {Verhj {Noun} {Verb}{ Noun }
“Paragraph”.
Example Entities & Attributes:
Entity Check {Verly Rooa (Noun}
Artributes Estimated time Estimated Place Deluxe Luxury
{Adverh)} {Adwerb) {Adjective} {Adjective}

Adverbs above are qualifying
the Verbs

Adjectives above are Qualifying
the Nouns
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Drawing 53:
Attribuote Regsabifing:
Drag & Drop
HUMAN AGENT /"—\ HUMAN AGENT
Name ) Name The Attributes can
N i be reused for
Agen 1D AgentID entities just by Drag
Date of Birth Date of Birth & Drop.
Address Address
Entity Reusahility:
Ovder atc.

Computer

Agent

Figure in multiple statements of i
Statement of intent Reusability:

ntent

Get Customer nfo |+

Check Room Avsilability

Either independently or as a segment

Drawing 54:
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Drawing 57:
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Drawing 58:
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Backage com.Hotel reservation X
SRR Fare calculator:
Public class fars{

] 1 =1 F § §
public int fare calculator If cooupancy = 1, fare i5 equal
fint rate, int days, iaf s} To number of days® rate
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e
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Drawing 59:

information — Sachin had prepared dinner = Conveys meaning

- Sachin may have prepared dinner — Conveys meaning
Praescriptive information — Sachin prepares dinner
Value — Sachin prepsres dinner

Drawing 60:

Examngle:l

tapse Time = Time taken for defivery

s s s e i boy to reach from start to end point.
End
Point
Example:2
Customer Captuwre As&a;f{n: Deliver
Call Order Associate Order
tapse Time — 50 Seconds 20 Seconds 18 Seconds 20 Minutes
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DRAWING 62:
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Customer . . N N N N

Perspective
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Food . b4
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Delivery Boy

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892 PCT/SG2020/050004

23/79

Drawing 63:

GSi Tetevmines Fulfihment statewment of intent paragragh

Logic . |

Pasagragh CUSTOMER ORDER PAYMENT TELIVERY
i 1 § 771 LR T 10~~~ [ ————1#
T T T T —
| I | I
| ¢ |+ & B
b b Vi Vi
. I 1.1 bt (]
| Name ! L Date | i Il "1 Time
: | : | } Il :l e Diffarent
i I ] [ Rungs
) 1 |1 ] 1.1 '
| Mobitd | Time | | ! 7| Mode |
I Iy i M
' T Y T
b L b [
L Li Li Li -~
Drawing 64:
-
Room \\ M R Availability
\ Leesd  Status Change
1
.
Booking 1D
Drawing 65:
Create registration page
O g g 0110
22 ——
v Create Name, Age, Address _ 1011
NSL G5 I
e - 10073
Literate person Savs record 1041
_

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892

Drawing 66:

PCT/SG2020/050004

24/79

NSL

Code
Watyral
et " tanguage [
=
f/"" v Eliminated  —
User interface e T patusal Language
& Tode
fE
o
[Pfogrammmg Language di M5 Technology Framawork
P ?t:'me ary Operating System
Cperating System o oce This Coexists .~
T with tha 08
Fam . .
Binary =D& 1 Hargwarne
[Hafdware }«-‘""‘ ARy
Drawing 67:
e.g. 1 Ty o Lt
T Sensing e
s { TR o
o L. Possibilities - - .
. - . ¢ e Ry
R \\1\\—\,\( § - (‘“”‘u‘»- x\\"'\‘

A0r \1_! o - e . o

Cusp of every event, having many possibilities

.~ lOCAL
..c\"‘
2.g., 2 | T 7
¢ §
{ ewmity § STATEMENT k7
$ f ¢ \"m\\

! i
| ATTRIBUTES ;"
i

i
:
{

e
T GLOBAL

I .f
! ATTRIBUTES q,-"

!
§ i

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892 PCT/SG2020/050004

25/79

Drawing 68:
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Drawing 70:
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Drawing 71:
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Every stakeholder can process only entities of importance dynamically using various filters —
time-filter, space-filter, agent-filter, etc.,
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Drawing 73:
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Drawing 74:
Book room
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 75:
1. File Book.py 1. File Book.py
2. 2.
3. from project.Fare import Fare Book Hotel Room. i from project.Fare import Fare
: Get Customer 5.
6. class Book: Information. Select 6. class Book:
7. def__init__(self): . Room Type. Get ‘ﬁ 7. def__init__(self):
8. self.bookno=None 3 Room stay Informa- || 4 8. self.bookno=None
9. self.s1=0 2 || tion. Get Laundry § 9. self.s1=0
10. self.s2=0 E Information. Get E 10. self.s2=0
11. . 9, Transportation 5« 11. ..
12. Information. Select || = [I 12. ..
13. - :{) Service. Book Hotel :1.> 13, .
14. . Room. 14. ..
15. 15. .
1e. 16. ...
403  def getTotalCount(self): 403.  def getTotaiCount(seif):
404 return self.quantity*seif.cost 404. return self.quantity*self.cost
405 405,
406  def getStatus(self): 406.  def getStatus(self):
407 Return self.status 407. Return self.status

Drawing 76:

Oueries Solution
Development
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Drawing 77:
MNatural Solutions Language : Book room.
Natural Language : Book a Hotel Room.
Natural Solutions Language : Make Payment.
Matural Language: Make payment for the invoice.

Drawing 78:
(3R
Call Centre Officer _ Customer
{ suggested Verbs: Call, Mail, validate,..)
15l
Customer Information

{ Suggested Verbs: Get, Update, Theck,
validate,..}

Drawing 79:
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Drawing 86:
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Drawing 87:

Senses Based User interface

Drawing 88:

= . Natural
Fiow Chart Solution
HOBiC Language
Converter

[

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892

Drawing 89:

Resource

Usage %

Drawing 90:

ook Hata! Reors

PCT/SG2020/050004

35/79

64%

Get Customer Information, Selest Room Type. ot Roons Sty nformation, Caloulate Fare Roonm. Sook Haotet

Hanont,
Entiy Customer
Frimmary Namg Sridhag
Axtributes e o,

Hook Hate! Rew,

et Customer Information Select Roon T

ook Nots Romw

,\_\_~i

Tastones pame

2 Super Dedoxe. fot Room Sty Information. Cxlondste Fave Roons.

Atiributes

Rormarihiite

Hoom radeiva “oonskant” based on the fype of

rae salnotasd

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892 PCT/SG2020/050004

36/79

DRAWING 91:

\9'1

Receive, by a processor of a computing device from a user, a global
/ statement of intent for building the solution

9102

v

Receive, by the processor from the user, one or more local
statements of intent associated with the global statement of intent
/v and details of entities and an agent associated with each

local statement of intent

9104

h

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

9106

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

9108

Determine more than one received local statement of intent associated
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

hd

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

h. 4

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
9208 | and functions with the natural language data stored in the database

h 4

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

NS

_/‘ Parse, by a processor of a computing device, the
9302 computer-implemented solution

l

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

9304

l

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

r programming language code based on mapping of natural
/ language solution components to programming language
9306 components.
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Drawing 94:

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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lava Program construct

safe com.Hotel Reserve

h g ke

niport favaio FileQutputStream;
import java.io.ObjectOutputStraan
import fava.ioSerializable;

impaort java.util.Scannen

puhlic class MainScreen inplements
Serializable{

public int getFare()

i

return €
{

public String getNamel}
return cust.nar
699 f
700} I

|

¥

PCT/SG2020/050004

NAL Splition construct

et Customer Information. Select Room
Type Luxury. Select Room Type Dehuxe.
Select Room Type Super Deluxe. Get
Room stay Information. Select Service
Transport Type 1. Select Service
Transport  Type 2. Selert  Service
Transport Type 3. Select Rervice Laundry
Type 1. Select Service Laundry Type 2.
Select Service Laundry Type 3. Get
Laundry Information. Get Transportation
Informtation.  Calculate  Fare  Room.
gloitiate Fare Transpert. Calculate Fap
Latmgdry. Cancel Room. Book Hotel Roefim.

Natural language - Can be understood
by any literate person

Techuical language - Understood only by pregrammers
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DRRAWING 946:
Java Constoucts
Egr “for™ is used
far looping a
randition or
skabdrment in
$avi, Here g _—
w bioek of mﬂzﬁ Y 25t Fudvalens ABu
Warking Java Code set to repeat 3 R | Search within sdution
int Berator , finalPrice; times hases o | (Recursiva "L In Wil i
StaratorsQ: - crnditiae: equivalent of “for” java
: o Wik Eri
fina Price= 8 % f!)r{'it;:a«\ e sonstruct Ry, Saianstad Vo RN mivuiay
SEANNEr SLANNET % AEw Sean | | ODARRNTIGIES PricaCateriation
nerSistem ink atores} m&mi fs;aé . -
ird BemPrice = scafinRrnex- {airsos o FRERsRRLARY
tintfy bzz;‘;::g:ﬁla:{} ot > TRy, Senverad Tine: QNG iR,
String colour » ¥ MR 20I0ARISIR5030
seahnesael); NEL simibber wag} o o ;
o AR R
foriiteratorguantity;itars- I ; I
1op+e} Transiation Framewsork |
{ ) R
SrailPrice = BhalPricesiten- far forStaterent in forBadybodys
Price; progessStatement{forstatament,
¥ clissNarme, funchionilame, funstignAgs,
siwieeh {eotonr) ifFunctionAttvibutes, RunctionAttributas,
¢ ’ farPathiiays, globalbathe
s vadt Whayx, obfectinfunction, functiontatfed,
fnalbrice = HnaiPrices10d; completeClassEnttitestist,
wrek: Yol hwReturn, hasvield,
case "hlne™; tempForlounter, whileCounter, teyCount-
fnalPrice~ fnalPrice 200 er. functionDefinationsDict,
Break; ahiasf¥ct, hasPDeckeration)
cane “Hlack™; e )
HvlPrice = Hnsifrices300; itforiody.updine;
Boeak: forupdate s forRedyapdate:
defaults if hasmr{updat_ﬁ sap'h
fnalPrie = SnalPriveedy i isinstante{updateaxgs,
Breake identifer}:
3 ’ wabue = {"Se % B %5 W™ 8
System.aut.pvintiailinal fupdate sxpraame, update iprasmng,
?Fk&)} GMR\'&OPE%L ’1'13
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Drawing 97A
Encapsulate Defining a "Room” in ]m’a Program Creation of an Entity with atg'lmbutes in NSL
I - ST
progFam I \{?‘“ g{&ge ):gm H( > Global Statement of lntenmﬁo{l}‘c‘}iom Rmn‘u
J‘ : i
o .
Ecrobject -f‘r U Entity
creation “fis used for combining. ) ' '
g 15 N5L, atiributesare Hotel R
& > attached 1o the entity. DiF2 noOM
[nteger . e : A7 TN .
(Datn 7 L r\b‘tmle i} & A
type) BT e Attributes $ N
5 e
Yeg/Na - AT ¥
16 abstract Q\ 1
End of i . v
comihin *43 p Rate Wi-Fi Room Status
7 . .
ing S {Data type - {Yes/ No) (Yes/ No)
oyl § et M Numeric) 1 {Datatype-|{ {Datatype-
Public” is covered as Information e e R UBIERC) fY Ad
Rights i NSL Non trigger entity fn NSL Alphabetic) | Alphabetic)
The above entity "Room” and its attributes ave reusable compinents.
Drawing 97B
Defining Logic for "Room Fare Calculation” in Java Creating application logic and combinatorial entities in NSL
*Global Statement of Intent: Book Hotel Room
Lacal Statement of Intent; Calcuiate Fare Room.
- 4;\\(
Display ¥ o
JevmeeSe 4 Entities
a -
50
e 4T Room Fare {This is a combinatorial entity)
£2 {ganld
means :: if" }
Compa i P &
R £ veturnitarsrate _ it b ; lé
58 i R togictor 3 $ J
< . a0
ff Fare- T |
57 ratin ¥ calcuiation
18 ‘ No. of days Rate Single/Doub
3 P
¥ {Integer} {Integer} | le Oveupancy
o ) {Integer)
Note: “s” means occupancy; “public” means Information
rights and "1 & 2" for eccupancy means "bingle/ Double” Note: " means multiplication
pecupancy
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Drawing 98A
e Pavagraph in
IR ST L Static state
‘iﬁﬁak’ﬂgt;l Hoom. el i
R4 Get Customer Information. Select Roons Type Luxury, Get Roorn stay Information. Caloulate Fare \"-\
: Room. Book Hotel Room ',
“‘-\‘ Entity Custorer L
) Fripary Name: Age: Sex idFroof: -7
Attribvitese oo

e

Drawing 98B

Book Hotel Boom,

AT

‘\. Get Customer Infm\mﬂhu;ﬁﬁ, elect Room Type Luxury. Get Room Stay Information. Caleniate
’EFare Fooht Took Hotel Room.

1 Entity Customer

Primary Namie: Bsju

Attributes »
i%{?x ondary Age: 60 '\,\ Bex: M id Proof: Aadhar
k&m ires » N - *®

3 5 5 S
An event has arvived when the customer information s captursd.
As the entities and the

atiributes of this L3I arrived,
the L5 turned into Dyuarmie
State {Realityl.

Drawing 98C

Get Customer Information. Select Room Type Luxury. Get Room Stay Information
__Calculate Fare Room. Book Hotel Room.

Entity Booking Confirmation
Primary ID No: 12 Bgoking name: Raju Fare: 6,000
ihytes
7

As all events have arrived, the GSI has turned into dynamic
state with all LSI states turning to dynamic state.

Nate: Par representational purpose, "Bold and Uinderline” above indicate dynarmic/ veality state. In NSL, they are in
“Red”,
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DRAWING 99A:

HQ crew - Motel Reservd
fe  Ets fewwe

Tvped hat do yéu warn
ype ook a raom{b) This represents the list of
“b” for vail a service(s) R i p .
Booking ancel a hooked room{c) activities which the program
aroom St Menule ) allows
Information T
entered -‘-iaéjEERUPyigﬁﬁfh Deluxe,3 for superdeluxe
—
based on N v 2 The program prompts for Name,
3,
Cu_stomer s P room type, occupancy and number
inputs — .
of days based on the previous
. responses
soking number Bsdx2

ustomer number @

aooking Name Sridhar

3re is 1e0eg

atad . gost of transportation

Booking confirmation with
—y ng
booking number, customer
name and fare.
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Drawing 99B

Book Hote! Reem,

Get Customer Information, Select Roors Type, Gef Room Stay nformation, {aloulate Fare Roony Book Hatel
Foon

Entity Lustomer
Pl‘in?m‘y Ex‘amg.jﬁﬂha{} o
Attritutes e [

took Hotal Boom, ew -
* Customer nave

Get Customer Information. Select Rooms Type Super Deluxe. Get Room Stay Infonmation. Caloulate Fare Room.
Book Hote! Reom,

Yy

LN Boom availability:
ARributes

=

Roontrate isa “ronstant”™ based on the type of
rov sefectad,
Book Hote! Reom.

Get Customer Information. Select Room Type Super Deluxe. fet Room Stay Information. Caloulate Fare
Roco, Book Hotel Rooms.

Entity Roam stay Information
Privaary Munsber of daysd g’,! Cocupancy: i@
’ : g
Afwibutes A
N, e
'

Entered based ou rustomsy’s inouts
Book Hote! Reom.

Get Customer Information, Select Room Type Super Deluxe, Get Room Stay Information, Calculate Fare
Boam. Beok Hotel Room.

Entity Bogm fare
Primary Buwnrber of days * Rate *
Aributes Decupanc ol 19,09@ K
m—
v
Pare calonlated by the
Boak Hotel Ropm. marhine agent

et Customer Information, Select Room Type Super Deluxe, Gef Room Stay Information, Bock Hotel Room.

Entity Bophing Confirmation
PFrimary Bogldng name: Fare: Cost of
Attributes ridham 10,0880 transportation:
— ~—— _k_[l‘—. D5
4‘#’ ,«"&}’N\ e ™
£ - ,-’-—““'}
i o e
¥ o

Booking confirmation with #hcking
= £
munbey, custamer nanse sud fave,
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Drawing 100A
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Particulars

Java Program

NSL

Professionals required for
develaping the applicatian

Java Programmer, H/UX
developer, Data  base
Programmer

Any literate person

Application development tme

160 hours approximately

2 hours

Salution training time

120 hours approximately

4 hours

Cost to build the application

USD 16,000 approximately

USD 2090 approximately

Solution login

Under the hood

Above the hoad
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DRAWING 102A:
55 System.out.printin(’’What do you want to do?’’); Py
56 System.out.printin(’’Book a room(b)”’); Entity -
in= o in)e Customer
57 Scanner in = new Scann em.in);
58 ch = in.next(".”ﬂmu:); o
. ®=
Attri A
b ~—Nama

In Java,this is restricting the
value of the entity to a single
alphabet only.

fn NSL, Char is restricted by the date type.
ft is attached as an attribute to an entity.
if we restrict the length of the alphabet to

“17, it is the NSL Equivalent of Char.

DRAWING 102B:

5 public class Customer {

6 int no; ENtity { Booking confirmation

7 gname;

8 tring boookingno;

9 int type,id,d; Attri

10 boolean status; bates { {Data type -
hanumeri

In Java, String is a data type
that can be either numeric or
alphabetic.

In NSL, String is represented by data type.
Attaching the data type “alphanumeric”
represents “string”

DRAWING 102C:

Entity

15 char ch="y’; Room Fare
16 ff;
17 FiNng name; Attri -

/

/

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

butes

Double is used as date type
allowing decimals for the
entity “Fare caiculator”
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DRAWING 102D:
- | =
25 (For(>0;3,i++) Entty | room type
26 {
27 ly(i)=new Luxury(); Primary | ¢ ury
28 ly{i).set{500,false,false); Attributes
29 Secondary [ bey of
} Attributez - 3

“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
Ul with the list of

P available options
74 @tme) that the Program offers.
75 Ex: Booking a room,
76 Avail a service etc.
77// int is=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 Room

et Customer Iinformation. Select Room Type Deluxe:
Get Room Stay Information.
alculate 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:

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

95 @iﬁ]ﬁtsmtus()::false) Here, flag 1 = 1 indicates, room is

96 { - available and flag 1=0 indicates room
97 ily-i; is not available.

a8 flagli=1;

99 break;

100 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 l{f{iv[l].getStatus()::fatse) Java to terminate the
96

“else” ioop if the “if”

97 ily-i; condition is true.
98 flagl=1;
99 (breaig

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 Rcom.

Select Ro

Get Customer Information
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:
Pybiic void BookLuxury(Customer ¢, L

{ Fare f=new FareC

If(ld==1)
System.out.printin{“Single Luxury Ro
Ff=f.farecalculator(d,ly.rate,ld);
Bookno=ily+"Ix1";
BookDisplay(ff,c.name,bookno);

ry ly,int type,int ily,int id,int d)

m is booked”):

}
}

public void BookDbisplay({int ff,String name,String b)

System.out.printin(“Booking number”+bookno);

System.out.printin{“Customer number”+cust.no);
stem.out.printin{“Booking Name”+name);
System.out.printin{“Fare is”+ff);

Process being
converted to
code. In NSL
each component
of Java code has
been converted
into information
equivalent as
shown below.

NSL representation
LSE: Book Luxury Room.

Entities Room Room Customer Room Room Fare
Attibutes | Type: Occupancy | No.of days: | Booking id: | Formula:
Rate: days*occupancy*
rate
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&

Boasd st ings
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DRAWING 105:

RBORNOUNRWNE

0.

12.
13.
14.
15.
16.
403.
404.
405.
406.
407.

File Book.py

from project.Fare import Fare

11

class Book:
def__init__(self):
self.bookno=None
self.s1=0

self.s2=0

ene

def getTotalCost(self):
return self.quantity*self.cost

def getStatus(self):
Return self.status

TRANSLATOR

SUBSTITUTE SHEET (RULE 26)

Book Hotel Room.

Get Customer
Information.
Select Room Type.
Get Room stay
Information.

Get Laundry
Information.

Get Transportation
Information.
Select Service.
Book Hotel Room.
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Drawing 106

PCT/SG2020/050004

The below table shows a few Java constructs and thetr corresponding NSL eguivalents:

# | JAVA CONSTRUCT NEL EQUIVALENT
1 | Java Classzes and class constructs Independent Entity
2 | Class Members Attribute

3 | Java method ivvocation, execution Dryvers (CD, CES)
4 | Development ¢ Runtime PotentialitvRealsty
5 | Java Constants Constants

6 | Java Variables at various scope levels Vartables

7 | Java Numerals and numeric constants Number

8§ | Java Kevwords, Operators Words, Operators
9 | Sumple java programnung block Base C1F

i} | Program block execution Transaction CU

11 | Loopuag Constructs Recursive CF

12 | Condetsonal Constructs (i, switch, etc ) | Alternatrve CUF

13 | Java Tokens D Assignment

14 | Java full lifecyele 1D Contexinal ID

15 | Frameworks, hibravies and JOK Block Boxes
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Here, “Static” key word is used to freeze
the entities such as teacher, Subject,
Student, Marks and #tg values for further
reuse,

Drawing 107B

Case and Switch are used
at Ul level to move from
one object to the other as
the values are getting
filled.

PCT/SG2020/050004

55/79

Entitiea Student

Primary Age | Gender | ID

Attributes NO
‘-.\ ;f

it NSL, it is “constant”,

Get Subject Details. Get Teacher Info. Assign Subject to
Teacher

A ettt

In NSL, the gecond change
unit is triggeved only when
the 1st Change unit is
completed.
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DRAWING 107C:

Case8:

school.calculatePercentageOfStudent();

break; Get Subject Details.
Get Teacher info,

Case 9: 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
System.out.print(“invalid option!!{\n”); 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

{
STLING VAN
Strd Lile;
oy N >
3 smail;
i short age;
aadraas;

“Transient “Key word
is used in cases where
attributes can be
selectively called for
differentiation

Drawing 107E

Claws Sublects

o

int st

N
3

i
%
1

pabiic void

{

3 P R

aed s wand o decare g

It NSL, this is uged at
a “Ul" level where the
Ul is attached as an
attribute to an entity
and can be switched
on/off,

Entides Subiest

Primary | Nasmg

Aftrihate

ric Bvpe A dong value can

during Es

SUBSTITUTE SHEET (RULE 26)

A

vihe sive

s Crpatbon,




WO 2020/145892

Drawing 107F

class Personaiinfo,
{
String name;
String mobike;
String email;

tr-ansienxge;.

Address addiress:
%

The short keyword is used to declare a
variable as a numeric type. A short value
can hold a 16-bit integer number

Drawing 107G

public void junkEunctien()

f
1

Is a data type. Itwill
allocate one byte par
vartable.

PCT/SG2020/050004
58/79
Entitiag Student
Primary Name Maobile Ape
Attribute
Secondary
Attribute

It NSL, a large numerical
vahie of an attribute can be
captured by defining the size
during Entity Creation.

Entity Student
Primary Name
Attribte
Secandary s
Aftrilaute (

In NSL, a numerical value of
an atiribute is captured by
defining the size during Entity
Creation.
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Drawing 107H

While(true}

Get Subject Details. Get Teacher Info.
Assign Subject Teacher.

{

schoolshowOntionalh

option = granperhaxting}

switch {option}

{ Assign Subject Teachar. Assign Marks to

case 2 Subject. Calculate Student Marks.

teacheraddTsacher(h

gchooltaachersadd(teacher); Assign Subject to Student. Calculate
break: Student Marks. Calculate Percentage of
Marks.

watengoutprintCTnvalid optien8Qin™);

\ §
contipe; f
4 |
Py ;
Y |
} \ }
¥ *
Is used when a switch case is In NSL every scenaric has a
defined and when a user inputsa separate paragraph and is highly

value that is not listed in any of differentiated.

the cases inside the switch, the
program will execute the default

segment.
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Drawing 1071
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Ewntity Attributes
Student 1 A 2ll Mo Name | Mobile | Address | Age HF;
Student 2 \\ Rell Mo Name | Mobile | Address | Age | Emall >
P s,

“Super “Key word is used call
the properties of parent entity
{Student Personal Info}

Drawing 107]

Sendent ahident
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of & stedent g
reacher hav
and e
details ar P
for that subdectof the ghuder the
zame value wonkd go.

Hlukisshyaubleat St ek g

|
i
¥

Drag all the attributes without
vahies. Used for easy replication of
standard attributes.

Bty Baplish Subjery
Attribute | Pass
Mark

‘:

Hore the Fass wanh valne is
Srozsn for the sty named
Erabsl through Decieton
Making Rights and passed an
¥ information to the naxt
fevel,

Jes NSL thers ave decision
vighty st different vantage

fevels and hased oy the
Seciniva vight the valyeof

an sdribte i froven foean
ity
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Drawing 107K

L

5

|

It NSL ejery Entity is created with attributes, where ever

the entity
i

¥

s travels/ used atiributes go along with entity.

PCT/SG2020/050004

“This” key word is used to call
the details of the studentf
Subject/ Mark froni the
eariter part of code where the
values for
Student/Subject/mark wers
defined.

Exntity Student

ﬁribu\\ Mame Sridhar
Secondary | Age 15
Attribute

\ Tertiary Mobile | 2849366452
'%ttrihu*g

Y Pl
The Aftfthutes for the Entity

named Studant are defined
and where ever the Entity is
used it will have all the
attributes as defined while
creation.

Drawing 107L

ny whe wnal abdson

3

Synchronized key word is
used to freeze the use of
information by nuitiple
user's same Hme. nformation
can be used only by one user
at a tnie.

In NSL when an entity isinuseina
paragraph till the Paragraph is
compleie the entity details cannot
be used by another paragraph

SUBSTITUTE SHEET (RULE 26)



WO 2020/145892 PCT/SG2020/050004

62/79

DRAWING 107M:

H
public strictfp float calculatePercentageOfStudent () Entit Total Mark
ntity ctal Marks
{
Systém.out.printin(“ Enter role number of the student:”}; Percentage
int rple_number = scanner.nextint();
Studient student = getStudent(role_number);
floatj total = 0; Attributes Name Sridhar
floay subject_total = 0; Secondary | Marks 955
for (jnt i=0;i<marks.size();i++) Attribute Attained
{ :
Tertiar Total 1000
ifimarks.get(i).student==student) Att',bu‘;.e._—-Ma:ks.\
ri
¢ . 2t % of 95,595
total = total + marks.get(i).getMarkScored(); < o .
subject_total = subject_total+ ~Attribute Marks /
marks.get(i)} subject.max_marlk;
}
H
floay percentage = (total/subject_total) * 100;
Systéem.out.printin{“Percentage of The attribute % of marks is
“+student.nhme+”="+percentage); freezed at one value after
retuin percentage; decimal for the entity
} percentage of marks.

v

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

final int total_marks=100;

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

Int role_number=scanner.nextint(); Entity Total Marks

Percentage in

Student student= getStudent{role_number); Mathematics

float total=0;

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;

Y
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:

5

'Ihis represents the list of
activittes which the program
allows

%

SIS S

Typed 1 B
“b” for R
Booking %+ Information entered
Phaga st G
aroom hpsed oa Customer’s w._
S DeBveaadrear § s (D

Booking confirmation with
booking number, customer
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Drawing 108B
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Anributes RS R

Boole Hatel Boons,

Lot Custamer Information. Select Koo Type Super DBelune, Get Reowm Stay nfermation,

Extity
Frimsary
Atributes

1oh ¥ : : ‘\}wﬂ“&“ Boom availability:

“Xg_s-k

e N

Roomt rate is 3 "constand” bazed on the type of
Book Hetel Roo, spont sefected,

Get Customer Infbrmation. Sebect Room: Type Super Deluxe. fet Rovng Stay Informaticns.
Lalenlzte Fare Room, Rook Betel Boony.

Eutity Room stay information
Primary Rumber of days{ 3 ) Doeupancyy? |
Artribates ° '& Lt
» e‘y“'&
N
Bamk Hatel Roow, Extered based en Custoner's inouis

Eet Customer Information. Select Room: Type Super Deluxe, Get Rowi Stay Informations.
Caleculate Fare Room. Snck Botel Koo,

Entify Room fare
Privpary Number of days ¥ Rate ¢
Adrshutes : )

" —-
M Fare cadoutated by the

Bock Botel Room, marhine agent

et Customer Information. Select Room Type Super Deluxe, ot Room Stay Infermation.
Egok Hotsl Roowm,

Entity Booking Confirmation
Primeary Fare: Costof
Anribntes @’Emﬁ',’\ ITARSPOTISiagn:
kR
LY 7 " — "
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.

Boaking ronfirmation with boaking
nuraden castemer game and fars,
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A fully
Create TRF The Code fumctional
Pickupa Cosmuman axtracts Generatnr progranwni
sohition s Logical tras sl sqfities & writes code s g
thatisbuiit [ | gromtme | andthe | | qede by W languags
in NSL NEL solution node using code is
Sojution logic algorithnis ready for
use
5 2 , v X, o \, o S A
Drawingl 10:
Particulars NSL Tythan Frogram . Program
Solurion Filt sut the depositsiip, print{ © ATM Banking Services "} #fipchidecstdio >
coRsIruct Validated by Telter: print{ "1} Balance 2} WithDraw 3 int maing}
Verity Check. Deposit $}0uit™ ] {
print{ "Enrar aptions: "} printf{ ATMBankingServices";
CU's: 3 aption_select = input{"Enter Here "} printf{"1)Batance2 }WithDraw3 ) Depositd ) Quit"});
Entities participatng: 8 if optian. select=="Balance”: printf{"Enteroptions:"y;
print{ balance } scanf{"%d" &option_select};
elsa’: ce™)
if optina_select=="WithDraw" printf{"%d" new_balance}}
LLine 2l e Line 33
Inputs Enter amount to deposit: 123 Ent: mount to deposit: 127 Enter smountio deposis: 123
Username: ABC Username: ABC Username: AEC
Password: XY7 Password: X¥2 Pasgword: XYZ
upaes Balance displayed Balance displayad Balance digplayed
28,017 28,017 28,017
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DRAWING 111:

Generated Common

Logical Tree

[‘a=1¢’, ‘b=20’, ‘sum=a+b’,
"display{sum)’]

Drawingl12:

b_l‘
Entities Lode Programming
extracfion Generator Code
from NSL
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Drawingl13:

Global Statement of Intent Module

Local Staternent of Intent Module

Drawingl 14:

{11302) {11304)
CES Module Relationship Module
{11306) (11308
Parser Module Extractor Module
{11402) {11404}
Interprater Module Mapping Module
{11406} (11408}

Global Statement of Intent Module
{(11302)

Local Statement of Intent Moduls
(11304)

CES Module
{11306)

Relationship Module
(11308)
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Drawingl15:
Solution Parser Module Solution Extractor Module
{11562) {11504}
Auto Generator Module Mapping Module
{11506) {11408}
Drawingl 16:
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Chat Bot for
Clarification

iy

S0P
in plain text

Solution
Designer

Drawing 118:
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Giobal Statement of intent

CUL e R _ﬁ“ﬁ—}& CUE D O
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|
|

| nent | ntent | i | et | E intent |
e | e ] || o]
Entity 1| Entity 2 Entity 1iEntity 2 1 Entity 1{Entity 2 Entity 1iEntity 2
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ey ACUZ 3
EITHER OF CU2 and ACLIZ trigger CUI3 and other one disappers.,
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Drawing 120:

prconnoon

Global Statement of Intent

QUL s CUR “{?‘}1__;__% U3 e QUS

. T
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Entity L{Entity 2 Entity 1iEntity 2 % Enitity 3 i Entity 2 Entity 31 Entity 2
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3

Both CUZ and PCUR trigger CU3,
Both CUZ and PCU2 have diffsront agents.
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Entity 1} Entity 2

ARLARZIAN A2
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Drawing 123:
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Drawing 124:
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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 identify a plurality of differentiated image frames

12702 l

Determine, by the processor, a plurality of local statements of
/ intent, one each based on difference in content of each
12704 differentiated image frame with respect to content of immediate
prior image frames of the video

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

12706_/ each of the entities by analyzing the content of image frames
between consecutive pair of differentiated image frames with
respect to the natural language data stored in the database

l
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- Determine, by the processor, a global statement of intent for the
12708 _/ computer-implemented solution based on changes in the content of a
first differentiated image frame and a last differentiated image frame

y
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 in a form of the natural
12712 language, details of an agent associated with each of 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 intent in a state of potentiality

\

12802

A

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 in the database

l
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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

A 4

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

v
f 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 statements of intent

12812
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