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ABSTRACT

THE  SOFTWARE  DEFINED HIGH  THROUGHPUT  SATELLITE, A
TECHNOLOGICAL INNOVATION CHARACTERIZED BY ITS ADAPTABILITY IN TERMS OF
FREQUENCY, TRANSMISSION POWER, BEAM WIDTH, AND BANDWIDTH UTILIZATION
WITHIN THE SERVICE AREA, WITH A PRIMARY AIM OF FACILITATING HIGH
THROUGHPUT DATA TRANSMISSION. WHICH IN THAILAND HAS NOT HAD A TOOL TO
SUPPORT SOFTWARE-DEFINED SATELLITE TECHNOLOGY. THEREFORE, THIS THESIS
DEVELOPS A TOOL TO EVALUATE SYSTEM PERFORMANCE ACCORDING TO THE
CHANGING NEEDS OF USERS, WHICH ARE DIVERSE. THE SYSTEM IS DIVIDED INTO TWO
PARTS. THE FIRST PART IS FRONT-END, WHICH CONSISTS OF THE UX/UI DESIGN AND
THE POSITIONAL COORDINATE DESIGN OF THE BEAM. THE SECOND PART IS THE
BACK-END, WHICH CONSISTS OF A DATABASE, SERVER, AND COMMUNICATION
PERFORMANCE CALCULATION.
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BW = 10log(bandwidth) (2.15)



2.2.4 aaululasiaw

awnesululasindnasgnimualiidudnanudaud 1 GHz Swinnin 100
GHz Feasilgnuusennlutieminuddnnunia Tnsuwnazeisasuumufdnusaunsanans

Ieiwsguit 2.4

GHz
112 (4 8 12 18 26 40
L[S C X KU K KA
Lower (Throughput) Higher D
Larger (Antenna Size) Smaller D
Lower (Spectrum Band) Larger A

| =4
Less (Susceptibility to rain fading) More '

| =4

Frequency Bands

JUN 2.4 AnudvesnaululasanuumnudIsnys

2.2.4.1 Frequency reuse
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2.3.1 Front-end
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2.3.1.1 HTML

HTML (Hyper Text Markup Language) 1un1wildlunisadianiin
Guimuslassadwesiomuuniniu wu faniddde U A An919 wagdu o el
;ﬂ%’a’]uﬁﬂsﬂﬁmmmémuazL%’ﬂﬁ]Lﬁammmﬁﬂa%’wmﬁﬁL%Uéfamﬁ 1ng HTML Tdeydnwal
viefiuni "tag" Lﬁaiwdau@m 9 yauilon usay tag awiiniifuazunumang 9 fige

Anumdnuuztazlassassaivled
2.3.1.2 CSS

CSS (Cascading Style Sheets) Ann 1w AlElUNITAINUAS N BN

[ 4 =3 (3
wansaLarIngukuUNsLansavesniivled lag CSS @a1u15aaIuANIURUUNINIS
LARINA LU ANUNAT JULUUAIBNYT U1NVRI03AYTENDU karn133nsleniuunti
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wsenauala Jadgliivlediivsz@nsamlunisuannaseodldau Snvisdsswludenis
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2.3.1.3 JavaScript

JavaScript Ao nwiAsuNnesNlTlun1s@sUlUTLATUUUTE VLD
a s & I3 a a o ° Y o Y I3 ¢ A v & ¢ =
duweiidn Wunwaasudluleing dwmsunisadauaznisiauiivled welmivledgd
nsndeulng awnsanevauesiiidunldnuluivledlauiniu aefidsnsvinaundu

snwalznITulanuLarAiuuiazA1ds ueilsundn Object Oriented Programming
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2) Leaflet
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2.3.1.4 Bootstrap
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2.3.2 Back-end
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11

=

90NUUU Database Miiudeyauazistoyauldlningald Invdlvgazidondainu AP

&l o

(Application Programming Interface) A dildlunswaudomdaiulediissd
2.3.2.1 Python

Python 1ununlusunsuaeNfinmesseduge gneanuuuLilelid
Tassadnas honsalvesmwilidudeu Wunwindilaneuaziinsianldlunsfaun
wounatunaziivledegrsunsvats sufaoundiaduvugunsalindeud Wunwiiivin
WiAFINSYiULUY Interpreter Aotfunsudayadidafiazussin a1wn Python sgn
inlUldluegraunsvansluesinsseaulan o1y Netflix, Spotify, Google, Amazon, Lag

Facebook L{udu
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2.3.2.3 MySQL
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User Interface (Ul) fa dusioUsvanuiugldanu Wudmuiligldnuaiunse
lanaudunisldaundndaeld  FwzdatulunSewsmtinn  MIeenuuy  LaznIsale

gnFeE Ity Minge unanwesy wy vesude 9 AN ANAfIsnys Uu wluiiud

=

doe viouwsiusnaalyl Wudu dsdddwsu Ul Afensesnuuufigazenn @weu fuget

[
a v Y ¥

dnwwand ey Tdudy  wenanddwaslifendunuiaula  danwandvinlrauia

[y

=8 £ A o ¥ = < [ L4 1
Anuidnegnagldanu uasniddyaziedanuiluendnual lanau

o



12

2.3.4 User Experience

User Experience (UX) fia Uszaunisalvesdldnulusmuaiuidninevauasie
NI UNE AT U UTOTTUUAN 9 8NA19819LTU AINAZAINAUIY TFIT1Ud8

AsaynawIy auinduauiisnelagsgavsaiauszaunisaliifvedldau
2.4 Visual Studio Code

Visual Studio Code (VS Code) wuluswnsuamsuiimuivsenilvwasalan 1o
a111509uvUnanTioU waslddimsu Windows, macOS wag Linux 5895UvaInuans
AwlUSUATH U JavaScript, Python, Java, HTML, CSS wagdu 9 lagludSeyaiinusile

111 VS Code 1nlg5aunu JavaScript, Python, HTML tag CSS
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luguneun1seenwuy Front-end fie N1seankuuivkeundndulaefldeu
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1) Y3 BEAM INFO

1i9vin1snANYs BEAM INFO aguanaitisinsdmsunisin
YA Spotbeam AIUUWNUN Lazdayarad Spotbeam NMmuanelussuy lngaziananagy

735

U7 3.5 iilenat BEAM INFO

Uy Add Row Tddmsumsiiiuuaddmiuldanisniines azfgn ae3gn Aud Sell uay

HonAud WeldenyennudaslantA1nud wuwian uagd lneuaniisgun 3.6

5U7 3.6 \ilenatu Add Row

Uu Delete Row ddmsunisauuadldanisiwes azfgn aoedgn Aud Sall waz Wunis
Hon wuuaIam ward 1TUINNINANNERIEWRLLMUNTILARZLAT WARIRITUN 3.7 Uawna

U Delete Row Haansnlaazuansfsgun 3.8
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E‘U‘Vl 3.7 AANNADIATUNRUILANTLA

sU7l 3.8 15levihnnsnata Delete Row
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gasdmiuldrmisilinesazlsenousiy azfign aedgn AN ST wag lHonAINA Lile

LBBNYIAIUDVELANIATIAIUD WUUIAY ward F9lUIUNITAIUIUAINASINYDINIAIA
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Ty auninfaUanenalagazuananagun 3.9
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SUN 3.9 Yesdmiuldrmisniiwes

Uy Pin Spot beam lddmiulnnynasuuwnuiilavinnisldamisiinesazsenausieg
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Y

Viamuneniiu Spotbeam Nmvuanelussuy wanslansgun 3.12
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JUN 3.12 nadnsnasaInnisnaly Delete-Spotbeam
2) Yu Show Value

Uy Show Value lddmsumsdmsudiuamsiiwesuay
LEAIAIRINAITAIUIN Link Budget lngazduaualanoonu191nN19@ 1UG1890

GulkaUnaAtu lnguanasagui 3.13

JUR 3.13 ievimsnadu Show Value
U3 Show Value agUsznaumenisidenaniiiied n1siaen Forward waz Return lngazilaes
A1519 oun ansusnaglddmsuusuamisdimeseas Uplink wag Downlink Tudiumisns

NADIVLUAAIAINITATUIUNATINVDIN1AIAIT Y QY 10U UIDIUAa18919NIRS Uplink tag
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Downlink Tugnuanmnsafiaesaeiidy Save dmsutuiindeyaluiuignudeya lnauand

SUT 3.14 uay 3.15
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JUN 3.14 m1579U5UANTIENBT Uag MITNUARIAINISANUIMKNATINVRIEIdedty sy 100
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JUN 3.15 A59USUANTIEN0T hag AT IMARIAINITAUIMNATINYRIMAtAsdty ey 100
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dierlldauvinisidendiunus azign aeedgn vedldnuuazidendidnaularUSudeuy

A0S UL UNALATUIZAIA I UNTI99IU Back-end WNDAIUIUAINATINYDIA1A9E
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JUN 3.16 A59USUAINNTITNDT kAT ANTNUARIAINITAMUINAINGTINYDIAE Ay ayn
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3) U USER INFO

ilonatu USER INFO adinsidouvesuauasnuiainiy
USER INFO wagifianaiigldauieguuunuiiazuansdoyagldau lnsamnsads Name
Speed Modulation FEC wag Bt Product gntfuazdsrnluss Back-end Wiomuaninuans
wuudAnvinduaniividueundindulaeuansdsgui 3.17

U 3.17 Ut USER INFO
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4) Ust REMOVE USER

ilenatsl REMOVE USER aziinsideuvesuausonunaindy
REMOVE USER Tagazsznausny ONE USER way ALL USERS wanssisguil 3.18

5U7 3.18 U3 REMOVE USER

Ing ONE USER aillunisaunynvesgldaueanauiinauuukuiiuag ALL USERS auidunis

aunyAveldLeBNIUA
5) U1 MOVE TOOL

\dlenats MOVE TOOL awiinsideuunueaninanta MOVE

TOOL TawagUsznouse Ku-Band uamasaguil 3.19

5U# 3.19 Yu MOVE TOOL
e Ku-Band agidunisidawsumia Spot Beam fifnuuanglussuy
6) Uy Graph

gragnruraesivkeundduldlunisuansruuun

InvvedusaranaulaLanIfagun 3.20
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gﬂ‘ﬁ 3.20 Yy Graph

lneazUsenauniy Select Spotbeam Litaldanguuuninvivesudazainiy Judidesldiine
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3.1.2.3 M399nLbUU UX wag Ul

TudunautazNe1T09AUNITEDNRUTUSLAUNITUNIS IFITU AL AL

ey wazaulagverly
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wrufazldsrufu Ju BEAM INFO ¥u SHOW VALUE
Uy USER INFO Y1 REMOVE USER Y3l MOVETOOL Wag Uy Graph luniswandug
nsdnnyaandldsuuenanidasznouionaviadesiioveaunudl woududreie
Usznoumeidemauinkavauiniitunsveswuilidnamdolnaiu uasdeuse

ldanideuretundununisnaesesmneuInkazay tnsuandlanagui 3.21
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U7 3.21 insesmneuinuazauldlunisvensunuiiliinawmselwguu
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Y
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JUN 3.23 nasns1nnsldndnanasInsauuuEui
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JUN 3.29 NSUARINAYBUATOIMUNEE LTUELAS
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3.1.3 n1599nLl Uy Back-end

lunseeniuy Back-end 3woBNKUY LEUVNINTAINIUTRYARUWSULITATDS
Django eiigugnaten1sAuiauaIa1egi views (d@umteddunianisdsdeya) ldum1ans

detoyauandlanagui 3.34

JUT 3.34 i@un1anisdadauadn user WU Front-end Wag Back-end

Yanenng LEJ
NO

3.1.3.1 AT0ONLUUTEUUAIMANATINYDIA SIS YY1 eu LGS

] [

TunsAnuARauUIAaEId Yy IaufUatenia fisuusadl
1) fdmenaiosds (P)
2) PuIATeALRINALATRIEs (D,)
3) YUNATBIANEBINAATBISU (D, )
4) Ad ()
Tngazutanisnaasadu 2 929908 Ao Ku-band wag Ka-band Tnsusaztisagiudeua
PUATBIANEDINIAAS DU RO NAAINATINTOI A A d i sUanenia usl

ANAMUIUDINAINIAAUINANAIATY 0.17 BT UAAIIAAINITIN 3.1 Wag 3.2
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P, (W) D, (wn3) D, (1n9) f (MH2) %(dB)
10 1 0.35 12475.5 2.22
10 2 0.35 12475.5 3.96
10 3 0.35 12475.5 4.46
10 4 0.35 12475.5 4.68
10 5 0.35 12475.5 4.78
10 6 0.35 12475.5 4.80
10 7 0.35 12475.5 4.78
10 8 0.35 12475.5 4.71
10 9 0.35 12475.5 4.59
10 10 0.35 12475.5 4.40

A5 3.2 AkaTINvestdsddynTinndUateniaves Ka-band

P, (W) D, (lun9) D, (n3) f (MH2) %(dB)
10 1 0.35 19875.5 3.56
10 2 0.35 19875.5 4.51
10 3 0.35 19875.5 4.76
10 4 0.35 19875.5 4.80
10 5 0.35 19875.5 4.71
10 6 0.35 19875.5 4.49
10 7 0.35 19875.5 4.07
10 8 0.35 19875.5 3.27
10 9 0.35 19875.5 1.50
10 10 0.35 19875.5 0

NM3N9N 3.1 waz 3.2 ansnsouanaunsmladgun 3.35
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4.2.2 Yy SHOW VALUE
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4.4 Nanﬁmaamwugw%’aga

v = < 1o d‘ [ A
mﬂmimaamzwgmmayjaLwamuma’mammmmgﬂm 4.27

id beam_rame
152 u2
183 ul
134 u3
135 us
137 u4
[HULL |

beam_lat
16,136193
18.324707
13.638313
7.272908

10, 558697
HuLL |

beam_long
103.710933
99. 777832
100.447993
100, 250244

99.151611

beam_frequency

12475.5
12664.5
12285.5
12664.5

12475.5

JUN 4.27 mmﬂawmﬂuiuw%wmama

beam_radius

360

354.99

360
360

360

nAdpUITUUTIUTaLaLieIiUAT Forward-downlink uanasagun 4.28

fd_lat fd_long
14.0849535M  100.4188142E
15.517205N 103.491211E
15.517205N 103.491211E
15.517205N 103.491211E
15.517205N 103491211

fd_center_Jat  fd_center_long
18.324707 99.777832
16.136198 103.710938
16.136198 103.710938
16.136198 103.710938
16.1361%3 103.7109338

fd_power  fd_frequency

126.4 12664.5
97 12475.5
97 12475.5
97 12475.5
g7 s

fd_sat_ant_diameter

331
3.32
3.33
3.34
3.35

fd_user_ant_diameter

0.35
0.35
0.35
0.35

0.35

171
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beam_bw

171
171
171
171

171
HuLL |

fd_bandwidth ~ fd_name

171
171
171
171

Uﬁ 4.28 A1 Forward-downlink VlLﬂ‘UIU'i”‘U“U%’]WUE]@Ja

nedUsTUUFIUTayaLiaLiuA1 Forward-uplink Lanenaguil 4.29

d

[T IR T, ST R

[E
[ R,

fu_lat

15.580711N
15.220589 N
15.220589 N
15.220589 N
15.178181N
17.497389 N
17.497389 N
17.497389 N
17.497389 N
14.0843953 N
14.084353 N

14.084953 N

fu_long
104.458008 E
104.392090 E
104.392090 E
104.392090 E
104.523926 E
98.723145E
98.723145E
98.723145E
98.723145E
100.418814E
100.418814E
E.‘HBS 14E

fu_center_lat  fu_center_long  fu_power

16.136198 103.710938 97
16.135198 103.710938 97
16.136198 103.710938 97
16.135198 103.710938 97
16.136198 103.710938 97
18.324707 99.777832 97
18.324707 99.777832 97
13.324707 99.777832 120
18.324707 99.777832 120
16.135198 103.710938 400
16.136198 103.710938 400
103.710938 400

16.136198

12475.5

fu_frequency
12475.5
12475.5
12475.5
12475.5
12475.5
12664.5
12664.5
12664.5
12664.5
12475.5
12475.5

fu_sat_ant_diameter

3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

3.8

0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35

m?‘i 4.29 @1 Forward-uplink mﬂﬂmwwm%ua

neFeUsTUUIUTaYaLiaLiuA1 Return-downlink wanesisgun 4.30

id

bW e

rd_lat

14.084953 N
14.089953 N
14084953 N
14.0849535 N

rd_long
100.418314 E
100418814 E
100.418814E
100.4183142E

rd_center_lat  rd_center_long  rd_power  rd_frequency

18.324707 99777332
16.136198 103.710938
16.136198 103.710938
16.136198 103.710933

126.4 12664.5 3.33
400 12475.5 3.33
365.5 12475.5 3.33
365.5 12475.5 3.33

rd_sat_ant_diameter

rd_user_ant_diameter

0.35
0.35
0.35
0.35

U7 4.30 A1 Return-downlink fivlussuugiudeya

ul
u2
u3
ud

us

fu_user_ant_diameter  fu_|

171
171
171
171
171
171
171
171
171
171
171

fd_sat_long
119.5E
119.5E
119.5E
119.5E

FELES:

bandwidth

171

rd_bandwidth

171
171
171
171

rd_sat_long

119.5E
119.5E
119.5E
119.5E



neFUTEUUFIUTaYALiaLiuA1 Return-uplink Lansnaguil 4.31

id ru_lat ru_long ru_center_lat  ru_center_long  ru_power ru_frequency  ru_sat_ant_diameter ru_user_ant_diameter  ru_bandwidth  ru_name
L 17.49738% N 98.723145E 18.324707 99.777832 120 12664.5 3.4 0.35 171 ul
2 15.517205N  103.491211E  16.136193 103.710938 97 12475.5 3.4 0.35 171 ul
3 14987240 N 104.348145E  16.136198 103.710938 97 12475.5 3.4 0.35 171 ul
4 14.084553 M  100.418814E  16.136193 103.710938 100 12475.5 3.4 0.35 171 ul
5 14084853N  100.418314E 16136198 103710938 101 12475.5 3.4 0.35 a7 ul

JUT 4.31 @1 Return-uplink Aviuluszuugiudeya

Y

v P =3 J £ PN I A (Y cl'
W@ﬁ@Ui%UUE’Tw{J@NﬂﬁLW@LﬂUﬂ'WgIGUQWUVIE]QUULLNuW LLﬁﬂQfﬂ\‘iE‘U‘Vl 4.32

id user_name speed fec mod bt bw user_lat user_long beam
b |B user 128 0.875 4 1.1 40,228571428571435 14,987240 104.3458145 w2

g tam 100 0.889 4 1.15 32,339707536557924 15.517205 103.491211 w2

12 tri 122 0875 2 1 0£9.71428571428571 17497389 98.723145 ul

14 test2 121 0.75 2 1.2 96.8 0.839170 100.480957 wus

20 test 74 0.875 2 1 42, 285714285714285 13.368243 101.513672 w3

21 test 49 0.5 3 1.24 40, 50666606565667 13.368243  101.513672 w3

22 user_3 70 0.875 4 1.53 30.8 13645987 99.470215 u3

29 tri 150 D._E‘TI'S 4_ 1 3.85?1428 57142854 &4“3?389 i.]"}‘j 145 i

JUN 4.32 andldnuieguuununfiulussuugiudeya
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import numpy as np

#constant params

pi = np.pi

kilo = 10**3

mega = 10**6

giga = 10**9

Cc = 0.3*giga

re = 6378.14 #km
rs = 42164.17 #km
hGSO = rs-re

ee = 0.08182

A

#tdefine

def log(x):
y = np.loglo(x)
return y

def sin(x):
y = np.sin(pi*x/180)
return y

def cos(x):
y = np.cos(pi*x/180)
return y

def arctan(x):
y = np.arctan(x)*180/pi
return y

class LookAngle:
def init (self,Le,le,ls,Lc,lc):

Le txt = Le.split(" ")
le_txt = le.split(" ")
1s txt = ls.split(" ")
Le val = float(Le_txt[Q])
le val = float(le_txt[0])
1s val = float(ls_txt[Q])

self.Le = Le_val
self.le = le_val
self.1ls = 1s_val
self.Le_dir = Le_txt[1]
self.le dir = le txt[1]

56



self.1ls_dir = 1s_txt[1]
self.Lc = Lc
self.lc = 1c

def distance(self):

B = self.le-self.ls
1 = (re/(np.sqgrt(1l-(ee**2)*(sin(self.Le)**2))))*cos(self.Le)
z = (re*(1-ee**2)/(np.sqrt(1-

(ee**2)*(sin(self.Le)**2))))*sin(self.Le)
R = np.sqrt((1**2)+(z**2)) #km
psi = np.arctan(z/1)*180/pi
d = np.sqrt((R**2)+(rs**2)-(2*R*rs*cos(psi)*cos(B)))
return d

def distance_c(self):

B = self.lc-self.1s
1 = (re/(np.sqrt(1l-(ee**2)*(sin(self.Lc)**2))))*cos(self.Lc)
z = (re*(l-ee**2)/(np.sqrt(1-

(ee**2)*(sin(self.Lc)**2))))*sin(self.Lc)
R = np.sgrt((1**2)+(z**2)) #km
psi = np.arctan(z/1)*180/pi
d = np.sqrt((R**2)+(rs**2)-(2*R*rs*cos(psi)*cos(B)))
return d

def El(self):
1 = (re/(np.sqrt(1-(ee**2)*(sin(self.Le)**2))))*cos(self.Le)
z = (re*(1l-ee**2)/(np.sqrt(1-
(ee**2)*(sin(self.Le)**2))))*sin(self.Le)
R = np.sqrt((1**2)+(z**2)) #km

gamma = np.arccos(cos(self.Le)*cos(self.le-self.1ls))*180/pi
test = np.arccos(R/rs)*180/pi
if gamma <= test:
el = np.arccos(sin(gamma)/np.sqrt(1+((R/rs)**2)-
2*(R/rs)*cos(gamma)))*180/pi
return el
else:
return(print("Visibility test is not pass!!"))

def Az(self):
gamma = np.arccos(cos(self.Le)*cos(self.le-self.1s))*180/pi
a = np.arcsin(sin(abs(self.le-self.1ls))/sin(gamma))*180/pi

if self.le_dir == '"W':
self.le = 360-self.le
if self.ls == "W':

self.1ls 360-self.1s



dirt_vec = np.array([[cos(self.1ls)],[sin(self.1s)]])-

np.array([[cos(self.le)],[sin(self.le)]])

if self.Le dir == 'S': #North
if (dirt_vec[@] < @): #East
az = a
elif(dirt_vec[@] >= 0): #West
az = 360-a

dirt = "Satellite is in North West"
else: #South
if (dirt_vec[@] < ©): #East
az = 180-a
dirt = "Satellite is in South East"
elif(dirt_vec[@] >= 0): #West
az = 180+a
dirt = "Satellite is in South West"
return az, dirt

def depoint(self):

X = np.sqrt((self.Le-self.Lc)**2+(self.le-self.lc)**2)*111

dp = arctan(x/self.distance())
return dp

def run(self):
d = self.distance()
el = self.E1()
az,dirt = self.Az()
dp = self.depoint()
return d,el,az,dirt,dp

class LinkBudget:
def

58

__init_ (self,power,tx_ant _size,rx_ant_size,f,sys temp,r,r _c,depoint,bw)

self.power = power

self.tx_ant size = tx_ant_size
self.rx_ant_size = rx_ant_size
self.f = f*mega

self.sys_temp = sys_temp

self.r =r
self.r c =r_c
self.lmd = c/(f*mega)

self.depoint = depoint
self.bw = bw*mega

def eirp(self):
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P = 10*log(self.power)

G = 10*1log((6/10)*((pi*self.tx_ant_size/self.1lmd)**2))
EIRP = P+G

return EIRP

def gOt(self):
Gmax = 10*log((6/10)*((pi*self.rx_ant_size/self.lmd)**2))
hpbw = 70*(self.1lmd/self.tx_ant_size)
G = Gmax-12*((self.depoint/hpbw)**2)
T = 10*log(self.sys_temp)
NF = 3
Lfrx = 1
GoT = G-T-NF-Lfrx
return GoT

def loss(self):
Lfs = 20*log(4*pi*self.r*kilo/self.1lmd)

La = 0.3
L = Lfs+La
return L

def cOn(self):
k = -228.6 #dBW/K/Hz
bo = 10*log(self.bw)
CoN = self.eirp()+self.g0t()-self.loss()-b@-k #dB.Hz
return CoN

def circle(self):
W = 0.75*self.r_c*(self.lmd/self.tx_ant_size)
return w

def run(self):
eirp = self.eirp()
got = self.gO0t()
loss = self.loss()
con = self.con()
radius = self.circle()
return eirp, got, loss, con, radius

class User():
def init_(self,speed,fec,mod,bt):
self.speed = speed
self.fec = fec
self.mod = mod
self.bt = bt



def bw(self):
bw = self.speed*self.bt/(self.fec*self.mod)
return bw

def run(self):
bw = self.bw()
return bw

class Sat:
longitude = "119.5 E"
sys_temp = 440 #Kelvin

class Col:
adj = 25 #dB
intermod = 25 #dB
xpol = 25 #dB

from django.shortcuts import render
import numpy as np

from .forms import *

from .models import *

from django.http import JsonResponse
from json import dumps

from .calculator import *

from django.db.models import Q

def duplicate(x):
y =[]
for i in range(len(x)):
y.extend(x[i])
y = list(dict.fromkeys(y))
return y

def str2num(x):
text = dumps(list(x), ensure_ascii=True)
removed_text = text.strip("[]")
y = float(removed_text)
return y

def pulse(bw,bt):

p = np.array([])
X = np.arange(0,bw,0.1)

if bt == 1:
s =1
else:
s = 1/(len(x)*((bt-1)/2))



lfade = np.arange(0,1,s)

rfade = np.arange(1,0,-s)

peak = np.ones((len(x)-len(1lfade)-len(rfade)))
p = np.concatenate((lfade,peak,rfade))

return p

def calculator(request):
forward_gateway_run = None
forward_user_run = None
forward_uplink_run = None
forward_downlink_run = None
forward_conTotal = None

return_gateway_run = None
return_user_run = None
return_uplink_run = None
return_downlink_run = None
return_conTotal = None

X = None
y = None
beamlist = duplicate(BeamInfo.objects.values list('beam_name'))

namelist = duplicate(UserInput.objects.values_list('user_name'))

#information calc

if request.method == 'POST':
fu_form = FuClassForm(request.POST)
fd_form = FdClassForm(request.POST)
ru_form = RuClassForm(request.POST)
rd_form = RdClassForm(request.POST)
user_form = UserInputClassForm(request.POST)
beam_form = BeamInfoClassForm(request.POST)
graph_form = Graphform(request.POST)

if fu _form.is valid() and fd_form.is valid():
fu_data = fu_form.cleaned data
fu = FuInput()
fu.fu_lat = fu_data['fu_lat']
fu.fu_long = fu_data['fu_long']
fu.fu_center_lat = fu_data['fu_center_lat']
fu.fu_center_long = fu_data['fu_center_long']
fu.fu_power = fu_data['fu_power']
fu.fu_frequency = fu_data['fu_frequency']
fu.fu_sat_ant_diameter = fu_data['fu_sat_ant_diameter']
fu.fu_user_ant_diameter = fu_data['fu_user_ant_diameter']
fu.fu_bandwidth = fu_data['fu_bandwidth']



fd_data = fd_form.cleaned_data

fd = FdInput()

fd.fd name = fd_data['fd name']

fd.fd_lat = fd_data['fd_lat']

fd.fd_long = fd_data['fd_long']

fd.fd _center_lat = fd_data['fd_center_ lat']
fd.fd_center_long = fd_data['fd_center_long']
fd.fd_sat_long = fd_data['fd_sat_long']

fd.fd_power = fd_data['fd_power']

fd.fd_frequency = fd_data['fd_frequency']

fd.fd _sat_ant diameter = fd_data['fd_sat ant _diameter']
fd.fd_user_ant_diameter = fd_data['fd_user_ant_diameter']
fd.fd_bandwidth = fd_data['fd_bandwidth']

if fu_form['s'].value() == '1':
fu.save()
fd.save()

gateway = LookAngle(fu.fu_lat, fu.fu_long, fd.fd_sat_long,
fu.fu_center_lat, fu.fu_center_long)
forward_gateway_run = gateway.run()

forward_uplink = LinkBudget(fu.fu_power,
fu.fu_user_ant_diameter,
fu.fu_sat_ant_diameter,
fu.fu_frequency,
Sat.sys_temp,
gateway.distance(),
gateway.distance c(),
e)
10)

forward_uplink_run = forward_uplink.run()

user = LookAngle(fd.fd_lat, fd.fd_long, fd.fd_sat_long,
fd.fd_center_lat, fd.fd_center_long)
forward_user_run = user.run()

forward_downlink = LinkBudget(fd.fd_power,
fd.fd_sat_ant diameter,
fd.fd_user_ant_diameter,
fd.fd_frequency,
Sat.sys_temp,
user.distance(),
user.distance _c(),



63

user.depoint(),
10)

forward_downlink run = forward downlink.run()

forward_conTotal = 1/((1/forward_downlink.cOn()) +
(1/forward_uplink.cOn()) + (1/CoI.adj) + (1/CoIl.intermod) +
(1/CoI.xpol))

return JsonResponse({'forward_user': forward_user_run,
'forward_downlink':
forward _downlink_ run,
'forward_gateway': forward_gateway_run,
"forward_uplink': forward_uplink_run,
'forward_conTotal' : forward conTotal,

1))

if ru_form.is_valid() and rd_form.is_valid():
ru_data = ru_form.cleaned_data
ru = RuInput()
ru.ru_name = ru_data['ru_name']
ru.ru_lat = ru_data['ru_lat']
ru.ru_long = ru_data['ru_long']
ru.ru_center_lat = ru_data['ru_center_lat']
ru.ru_center_long = ru_data['ru_center_long']
ru.ru_power = ru_data['ru_power']
ru.ru_frequency = ru_data['ru_frequency']
ru.ru_sat_ant _diameter = ru_data['ru_sat ant _diameter']
ru.ru_user_ant_diameter = ru_data['ru_user_ant_diameter']
ru.ru_bandwidth = ru_data['ru_bandwidth']

rd_data = rd_form.cleaned_data

rd = RdInput()

rd.rd_lat = rd_data['rd_lat']

rd.rd_long = rd_data['rd_long']

rd.rd_center_lat = rd_data['rd _center_lat']
rd.rd_center_long = rd_data['rd_center_long']
rd.rd_sat_long = rd_data['rd_sat long']

rd.rd_power = rd _data['rd _power']

rd.rd_frequency = rd_data['rd_frequency']
rd.rd_sat_ant_diameter = rd_data['rd_sat _ant diameter']
rd.rd_user_ant_diameter = rd_data['rd_user_ant_diameter']
rd.rd_bandwidth = rd_data['rd_bandwidth']

if ru_form['s'].value() == '1":
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ru.save()
rd.save()

gateway = LookAngle(ru.ru_lat, ru.ru_long, rd.rd_sat_long,
ru.ru_center_lat, ru.ru_center_long)
return_gateway run = gateway.run()

user = LookAngle(rd.rd_lat, rd.rd_long,
rd.rd_sat_long,
rd.rd_center_lat,
rd.rd_center_long)

return_user_run = user.run()

return_downlink LinkBudget(ru.ru_power,
ru.ru_user_ant_diameter,
ru.ru_sat_ant_diameter,
ru.ru_frequency,
Sat.sys_temp,
gateway.distance(),
gateway.distance_c(),
0)
171)

return_uplink = LinkBudget(rd.rd_power,
rd.rd_sat_ant_diameter,
rd.rd_user_ant_diameter,
rd.rd_frequency,
Sat.sys_temp,
user.distance(),
user.distance _c(),
user.depoint(),
171)

return_uplink_run = return_uplink.run()
return_downlink run = return_downlink.run()

return_conTotal = 1/((1/return_downlink.cOn()) +
(1/return_uplink.cOn()) + (1/CoI.adj) + (1/CoIl.intermod) + (1/CoI.xpol))

return JsonResponse({'return_user': return_user_run,
'return_downlink': return_downlink_run,
'return_gateway': return_gateway_run,
"return_uplink': return_uplink_run,
'return_conTotal' : return_conTotal,

})
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if user_form.is_valid():
user_data = user_form.cleaned_data
user = UserInput()
user.user_name = user_data['user_name'].lower()
user.speed = user_data['speed']
user.fec = user_data['fec']
user.mod = user_data[ 'mod’]
user.bt = user_data['bt']
user.user_lat = user_data['user_lat']
user.user_long = user_data['user_long']
user.beam = user_data[ 'beam']

u = User(user.speed, user.fec, user.mod, user.bt)
user.bw = u.bw()

user_in _beam = []
for i in range(len(namelist)):
each_user =
UserInput.objects.filter(user_name=namelist[i], beam =
user.beam,).order_by('-id')[:1].values_list('user_name")
user_in_beam.extend(each_user)
user_in_beam = duplicate(user_in_beam)

last bw_txt =
dumps(list(UserInput.objects.filter(user_name=user.user_name).order_by(
-id")[:1].values_list('bw')), ensure_ascii=True)

if last _bw txt == '[]':
last bw = 0
else:
last _bw =
str2num(UserInput.objects.filter(user_name=user.user_name).order_by('-
id')[:1].values_list('bw"'))

total bw = user.bw-last bw
for i in range(len(user_in_beam)):
bw =
UserInput.objects.filter(user_name=user_in_beam[i]).order_by('-
id')[:1].values_list('bw")
bw = str2num(bw)
total bw += bw

if user_form['s'].value() == '1':
user.save()
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print(user_in_beam)

if total_bw < 171:

return JsonResponse({'user_bw' : user.bw})
else:

return JsonResponse({'user_bw': "NOT ENOUGH BANDWIDTH'})
# user.save()

if beam_form.is valid():
beam_data = beam_form.cleaned_data
beam = BeamInfo()
beam.beam_name = beam_data[ 'beam_name'].lower()
beam.beam_lat = beam_data[ 'beam_lat']
beam.beam_long = beam_data[ 'beam_long']
beam.beam_radius = beam_data[ 'beam_radius']
beam.beam_bw = beam_data[ ‘beam_bw"]
beam.beam_frequency = beam_data[ 'beam_frequency']
beam.save()

if graph_form.is_valid():
beamName = graph_form['graph_beam'].value()
print(beamName)
user_in_beam =[]
spectrum = np.array([])
total used bw = 0

for i in range(len(namelist)):
each_user =
UserInput.objects.filter(user_name=namelist[i], beam =
beamName) .order_by('-id')[:1].values_list('user_name')
user_in_beam.extend(each_user)
user_in_beam = duplicate(user_in_beam)

for i in range(len(user_in_beam)):

bw =
UserInput.objects.filter(user_name=user_in_beam[i]).order_by('-
id')[:1].values_list('bw')

bt =
UserInput.objects.filter(user_name=user_in_beam[i]).order_by('-
id')[:1].values_list('bt")

bw = str2num(bw)

bt = str2num(bt)

p = pulse(bw,bt)

spectrum = np.append(spectrum,p)

total used_bw += bw
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f = BeamInfo.objects.filter(beam_name=beamName).order by('-

id')[:1].values_list('beam_frequency')

print(f)

print(user_in_beam)

full bw =
BeamInfo.objects.filter(beam_name=beamName).order_by("'-
id')[:1].values list('beam bw")

center_f = str2num(f)

start_f = str2num(f)-(str2num(full_bw)/2)

stop_f = str2num(f)+(str2num(full_bw)/2)
used_y = spectrum
free_y = np.zeros(int((stop_f-center_f)*10))

X = np.arange(start_f,stop_f,0.1).tolist()
y = np.append(used_y,free_y).tolist()

return JsonResponse({'graph_x"' : x,
‘graph_y' @y
})
else:
fu_form = FuClassForm(request.POST)
fd_form = FdClassForm(request.POST)
ru_form = RuClassForm(request.POST)
rd_form = RdClassForm(request.POST)

user_form = UserInputClassForm(request.POST)
beam form = BeamInfoClassForm(request.POST)
graph_form = Graphform(request.POST)

all beam = []
for i in range(len(beamlist)):
data =

BeamInfo.objects.filter(beam_name=beamlist[i]).order_by('-
id')[:1].values_list()
all beam.extend(data)

user_default = []
for i in range(len(namelist)):
each_user =

UserInput.objects.filter(user_name=namelist[i]).order_by('-

id')[:1].values_list()
user_default.extend(each_user)

fd_default = []

fd_list = duplicate(FdInput.objects.values_list('fd_name'))
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for i in range(len(fd_list)):

each_fd = FdInput.objects.filter(fd_name=fd_list[i]).order_by('-

id'")[:1].values_list()

fu_default

ru_default

fd_default.extend(each_fd)

list(FuIlnput.objects.order by('-id"')[:1].values_list())

[]

ru_list = duplicate(RuInput.objects.values list('ru_name'))
for i in range(len(ru_list)):

each_ru = Rulnput.objects.filter(ru_name=ru_list[i]).order_by("'-

id')[:1].values list()

ru_default.extend(each_ru)

rd_default = list(RdInput.objects.order_by('-id')[:1].values_list())

return render(request, 'app_calculator/calculator.html', {

1)

"fu_form': fu_form,

"fd_form': fd_form,

"ru_form': ru_form,

'rd_form': rd_form,

'user_form': user_form,

"beam_form': beam_form,

'graph_form': graph_form,

"fu_default': dumps(fu_default, ensure_ascii=True),
'fd_default': dumps(fd_default, ensure_ascii=True),
"ru_default': dumps(ru_default, ensure_ascii=True),
'rd_default': dumps(rd_default, ensure_ascii=True),
'user_default': dumps(user_default, ensure_ascii=True),
"beamlist’': dumps(all _beam, ensure_ascii=True),





