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Abstract

Si ce heice 1 f he d fi dece aied ee- -
ee ¢ c ec te.Bici1,B ¢ chat ech g,
hich ¢ e a hebac b e¢ fhi e 1 a 1idea, ha
bee caed cae ai digiab 1e e
d ide;e ecia b 1e e eaed hel e e f
Thig I T)I d .Wih he ece b 1 he a e f
bici, a f aee e adb 1e e aebeglt 1 g
eaie he e 1a fheeh g behidiadh 1
a bei ed 1e heif f a C 1g
1 hef eOe chc a , hichai e ¢ he
c e d aic fb c chat a 1 1aei1 helOT

1d ,1 E . The hi h behi dE a d he

d 1 ¢ ¢c ec,Bici1,1 eaie he a e,
1h hediffe e cebei g ha E ai ae 1e
achi e- - achi e(M2M)digia a aci e ec e
1 he g ,ac aed ee- -ee1 eaci 1 he

ae.T achie e ch, hec a 1 aigt adi

di 1gheeh g behidi (B ¢ chai )1 ag d
a.Thi aeaa eh ch ea 1 affec he

f e fc c ec1 helTid f edb a
dic 1 fh 1ic ae he 1 1a ech  gie
1 1edb B c¢ chai :IOTAa d heIBM Wa B c
Chai e



X

1. Introduction

Whe ¢ e e a a abea e1 a aced,

e ecia e gdi ace,a idde- a gaiai 1
a eeded hichha he fhe e ei1eaba

Thee gaiai , hichae e e ae da ,cha gea

1 afee he a aci acc di g hei

eg aed a ,ad a ¢ e 2-3da dei e he
e.l a 12008d 1 ga ec iccii ha

hi e a chaegedb a a e 1h he
ed fSa hiNa a , h bi1heda hie

ae deaii ga e fc ec hichei iaed he e
fhee idde- a gaiai .Sa hii e ed
Bici, hichi a ea e ee- -ee digia

c c ec 1hhgei e ai a a ea fhi 1 e
ad e achaege hei e ai ad 1ace fhe
d aa e ea.B  ha 1 ige a e e
ee da i1 heidea f he B c chai daaba ebehi di.
Theeae a a icai Dbaed hi idea da , he

Bicij beigi fi 1 e e edgiea ig.E 1

a he c a hichb 1d heBic 1 Phi h
dece a1 eM2Mi1 eaci 1 hel Tid , hich
e 1 de e ded ace aa h 1 ,1eac d,

aa ead ei1f a1 .Thi 1 ece a 1 ce he
ade f a C 1gad he caigad
c € be 1 e el h ea hec e

e 1 g hedigiac ec d.



e~ e Note

Figure 1: The surge in the interest for 10T applications by
Google Trends.

Thel e e fThig A T)1d taaid g 1¢g
e, 1h ec aie 1eSa g 11 g hei

de ice bel Tc atbeb he ea 2020. The

ech g i1beigi e e ed ag ba caetr de

he galai ac daaa di e he ea e

e eilecef heic e .S hai hi he e

caed hel e e fThig adh 1 heb c chai

c ¢ bet g edf 1 ec 1 ?



Figure 1: The lIoT technology connects our daily electronic

devices over the internet for information sharing

1.1 The 1oT Phenomenon

A de ice hichha a e a ached 1adca ec d

ad a 1daai caeda Thig 1 hel Teh g.

Thi daai e ff a e ,eihe ce aited e a

¢ d, eifiedadaa edae 1 de ae

decii .Theede ice ca 1 ¢ deethe ae ea e

e ,aigh e ,a 11 e ec. F ch de ice
de 1 T, he beabe ¢ ec a 1ide

e .e. hel T af , hee he aefi eeda d

1ded ee a d e face ac a hich
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ed decii baed he ecei eddaa.F ea e a
e e ¢ (d be ith e 1 ee ada
ic ¢ e a aa Iic a he aia )ca

e ehei1i 1 e eiaca 1e he1e ded 1g
a agel ace ai eahe ¢ dii .Thi 1a daa

ge h ghadiag 1icb a g 1h he daaf he

e 1 hecaad a fe ed agae a, hich
he ecea daa be e heie a fac e IT
af .0 ce ecel ed, ecifica 1cai he

a fac e edca edif a1 f erhe he eae

e icece ¢ he ca e, he 1f a1 eaed
1ghe be .N ha, he a fac e ca

ac 1 1a e fdaaf he ca ecif he

1 e1 het f e dc .I a he ,I T 1e e ¢

he 1 e h ica de ice 1 dai eec ic  be

c ecedf ea e 1 f a1 haigaddiag ic
a 1 c e cae.Thegadie fi1 e e 1 e ice

ad 1 1gifica 1ceae hi a.

Thel e e fThig (I T)c 1e bii fde ice

ha ca e e, c icae,c ecad ¢ 1a ac ae.
Thedaage eaedb hel e e fThi g ae a abea d
ha e he e 1a diei atead ea ical

A ee higge ¢ eed ee higdaai he

c di beig a fe edbe ee he ai I T

c e adae ea hedaabel gge eaed
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aae cCc 1 e h heb daie fBigDaa T
aehel e e fThig =ef , e eeda Aa ic f
Thi g. I Taa ic a 1icai ca he ¢ aie

de adhel e e fThi g daaa hei di a, t1h

aee adedcig a eacec ,a idig
e 1 e far e adi 1gb 1e eait
Motivation

B cea dadbe a f dai1 e IT
e a1 1 aigiea b hadigher 1e ad
ide e ice 1 ea-1 ei1 diffic .I hec e
ceal, e e 1a1 fbigdaai ea-1 e hie

ha di gl Ta icat daa.l hi 1 f e, a

ef aceecaedi e ae heecea <efa - ea ce,
e el e e cea cai ,higheeg 111gec.
a ecific af f hec e deai g 1h he
ea daa ce 1gi1 a 1 efficie el T

A icai daaeffecie .TheA 1icat a aee ce
ched 1 gfea e.Fc ed b he 11aead d e
b hediffee eeache e edSVS ea ,T- , e-
S ,ade ea ,idiidda aedig dificar 1
ched 1 ga ecb diffee fac c¢ 1de a ach
1 ¢ biai 1diidaa ache a a 1 gea ach

achie eA icai a ae 1e ched 1gM e e,
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1 e ef acebigdaa ea c 1ge 1 e

f TTA 1cai

Background

O e f he ciica cha e ge 1 hebigdaaeai, be
abe ¢ ecad ce a 1eadhee gee daa
f I hic e, helT ec e geeae a

e a fdaaf bii fi e e-c eced
de ice . TheCic I e eB 1e S 1 G (IBSG)
edic ha,b 2020, he d 1 ¢ 50b1 1

¢ ecedde ice 1g ai a icai cha
hea hcae e 1ice,ail 1 1 1g a al
eeg,ad Rea 1 ¢ ce 1ig fhi a i1edaa

f geeaedb hel T ca bei e e ed 1ha
adii ac e baed 1 ,a1 bi ca cae

ce bii 11 f e -he-f .Theef e,
f dece aiedachiec e aee 1ed.Thi aie e
cha e ge 1 e fdaac ec1 ,daa a a1 ,ad
daa ce 1g1 Fig e3 h ha ba icbac g df
fa a IT adBDSC eat

Fig e3.Bac g df fhel T 1 BDSC



1.2 Integrating Block Chain in 10T
T itbaa , h gaiai ae 1g ad
b cchai f I T e 1 1beca e fhe a 1e
eec 1 facedd 1 g he di 1b eddeia f e ice
a ac (DD S) ha da aged he e e f a e ice
1eNefi,Pa aec. 21 Oc 2016.0 ¢ f he a
ce f afficf heea ac eel Tde ice a eed
iha eai aaiabe a ae 1iecaedMirai.,D ig
hi eid,c e I Tde ice ec 1 c ce
beachedeai1 b he a ae.Thi a ac a ibed e
hec e IT e bei gce aied i1hde ice
c icaig e hec d ha e aie
ce 1gad agefaciiie.Thi ¢ e e 1

featbef hef e i1cedeice hai gl Tcaabi1i 1
g e
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e 1g 1 be ch hadeSi 1a , hec e
ec 1 de ei1 e <ced ead eaig e

ha d he c e ec 1 c e 1ed
f I'T eiabii .Ag i1h be ded ced e e

h ica a e1g fhel T af a e, eaig he

ice 1e 1 edi h ica a eig bec ee

THE INTERNET OF THINGS ani@-
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* Ca be caedd ae a h elIT
ec e , the g a hicha he fde ice
fi ae edi ab ¢ chai ed ce eificai
1 €

B hec e e i1 fheb c chai ¢ e 1hi fai
hae f be (c eci 23f deaieddic 1 )
a f

* The fee he 1ic a acl ae e ha he

a a fe ed,adge 1 gid fi1 diffic
1 cei ide a 1ce 1ef 1e e if
a aci ad ace he hee d f heb ¢

chai

* Thecha ce fa51%a ac ae e hec e
e (c eci 23f deai)
* Diffee ce 1 hec at 1 e fdiffee
de ice hel T e baed b c chai

* Scai g heb ¢ chai f a e ed 1 a1 1

he ¢ c ec df P2P1 eac1i e
hich a1 fc e M2M1 e aci 1 be
diffic
* De a ffie a act

12



X

2. Overview of Block chain
2.1 How Block chain makes Cryptocurrencies Work?

I de geaga fh E ad he ech

gie

ae e 1 11 g he d fc c ec, efi eed

de e abaic de adig fh B c chai
ech g .Schadic 1 1 ece a 1 de
ge a ghidea fhe ei1 fE e helIT
C c ecie hich ehic e B c cha
ech g .Sice heBici e ae e fhi

e

, € be 1g1 e a h he d fdigia
flac ec eae.

ABici1 ha a ede hea f ha e e

ha e aid 1.A a aci c¢ ce 1gbici1i de
e 1eheidiidda, h aeac a 1 edi he
a aci , each he.Thi ea ha he e 1
ahe aica ed dee 1 he bjeci e
a.l h e ,eachacc be ¢ e 1hi1

1ae e hicht ahe aica chaied 1.TheBic 1

ae hd hi e ada f a1 figa e

hichae 1 e each a aci

hi 1 h be

. The ¢ ee ai f

13



Figure 3: A flowchart depicting the verification method

during transaction for the bitcoin system

A fig e3 h |, he 1ae e f heacc h de ad

he acc a 1g a aci e agei 1 1 a 1 e
c ga hicf ci hich he e 1ga e. Thi
iga ei he i1 1 a hef ci ,c fi 1g he
e e hebici e ha he a aci 1 f he
C ec acc be ad i1h hec ec e age.

The edge de hi e 1 adi ib ed e ie.

e e e de he e ge ac f he edge hich
ge ¢ 1 daed. Thi 1 he ai ea h hi

14
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e 1 aid haedece aied he dec . The

edge ee hee d fa ei a aci a he a
hege e1 hae f he e . Thi digia edge 1

ac a ca ed he Blockchain’, heeeach a aci
ec di ahe aica 1 ed he ei e al1gi
a 1 ibe hac 1 he e 1h da
c 1g €.
The ce faddig a aci e d 1 heB c¢ chai

15
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‘/ Ta aCi B ¢
Pe di g S red
Ta aci Tacaciga ik ¢
(CHatheCd

)

Figure 4: Schematic of adding transaction record in the Block

chain
The ahe aica be ha he 1e ace el
ac ga hichah, heeb he 1ae aed
a e fhei . Thi be 1 1 ei a a beca ei
11 ee ibe.Thi ea hageig het 1h he
ided 1 1 e e;a ge ed e at
d eed ae Thi 1 e ac ha 1e
achie eb feedi g hef c1 ad be 1 he
ee he ecificcieia.O ce hei 1

dee 1ed, he a aci1 f he e di g a d he

B ¢ chai 1 ahe aica 1 ed 1a h be

f (Input, Transaction message from pending pool, last

transaction block from Block chain)

16



Input Digest
- “ypt::’s':ph'c DFCD 3454 BBEA 788A 751A
. '| 6960 24DQ 7009 D99 2017
function
The red fox cryptographic 0086/"46BB EBTDICEEL: 823C

—b, iy
r o el fu.'ic'.'.ntf

raP | e reaq m' . Cryp
k e 111 = ummsger  e——ri
daszoe |[IITT fencien

Figure 5: Schematic showing the sensitivity of the hash

function.

Si ce heBic i e ha adi 1b ed edge,h 11
gaa eed ha e e eha he a e edge ?H ge affic
dea ad efad e <che e ca ead diffee ce 1
1.Thi i ee edb he 1e a he e h e he
c gahichahf ci1 fi ,ge da e he edge
adi ae ef hi daed e 1 .The e
he e e 1h he a e edge he e , he highe he
chace fha e 1 becic aeda g he e

The babii1 cac ai C b ae hi ced e. The

17
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hahf ci 1 efe 1e a f el e f
c 1gadeecici de he a iea f
e ai 1 ed, heef e1 de f e e
1 ceae hel e, he 1 hae ed e eale

ge e 1 he g .Thi a e afa 1g e

2.2 Block Chain Applications in Current Market

Thea 1icai fb ¢ chai ha ebec e a , ha
a ¢ aie haee ha ed hei eeach e ce i1
de e 1 g hei ache e fi.Oeea e fi e
1dee 1g a c a 1 helega P fe 1

b 1e . Theb ¢ chai ee ac fhe ae aib

digiii1 gi,adb haiga haed edge hichi diffic

a el ,ae ae acc f he ega h dig
be ece aie 1 ec ded
Si 1a , 1h hed a ic f he e e aiedi
e be e 1abef he a 1cai1 cha
ceaigade ee 1 e, a e , a ae

ec dig, 1g,digiaide 1 ,hea hcae ec dh di g

adi acec ac ec dig O fa fhee

a 1cai ,ht ae 1 dic a e edf
fb ¢ chai a icabef hel Tid de E

Wh d e ae ed?Beca e hec e 1g fh
ech g haece ai 1 1at1 hich a ec

f ehid 11 hef e



2.3Limitations of the Current Block Chain System for loT
Industry

N ee higiag daddad h gh Wih he a id

e 1 1 eh g,hec e 1g f a

c ¢c ecie ae de hea,e eca f helT

1d .Oe ag ¢ 11 hi egadi hec ce f

Quantum Computing. B ief aiight he e ,
Qa C 1 g1 ae f ¢ e ¢ 1g
c e geigiieee ea.The ai ¢ e f
ac 1 gdeiceia a 1 , hichi edi gicgae
1 a e ef eai .Wih a 1 ge1ig
ae,adhei de ade 1gacc dig heM e
a, ehaee eed he a d hee he a f
h ica e ae  1ea 1icabe.Scie 1 ae

alig e fhe agebehai feec 1 he
a dadhaedee eda Q a C e .

U i1ea adi1 ac e hichha ffied ae fbi
igif if ai ,a a C ec 1 f b1,
hichca beeithe 0 1a he a ei e( e 11 ).
T giea caeab ha hi ea ,4bi ca gie
2*=16fig ¢ f e ai , f hich lca be ed
aaileF b1 ibe ha he ca bea f hee
16 a e a he a e1 e The cae fh 1g a e

th bt 1 aaeih g .Ah gh he e

19



chec hec bi

haea d

degigi
idea adii a a e . Theef e, Q bi
gae ca he achie e a
ith he a e ¢
. Thi abi i

f daaba e

e a ebaed
e be a
eachi g. A ege h ghee

eachf adaa iece(N e

NP

f he 1 eachie ed

20



G e diff i ea

N
- N
HY Hr' 120 ><0 -1 [ gr”
o>~ U - AN
Q)
'
1> H
— -/
——
Re ea O(WN) i ¢
Fig e6:Sche aic f heG e' Ag 1h
A e atedeaile, 1ae e aeilie a d;if
, eca e dced a he acc . Thec e
e fc c ec a age ied a d ha
aeece diffic f a a c e hac 1 1 he
ee 1 e.Thec e e e a256-bi 1 ae
e, hichha f he acef 1 e ¢ .The ai

be ,h ee ie 1 hecac ai f bic e , hich
aef d h  gh Elliptic Curve Cryptography eh d.
Eii1cC eC gah,i e fca 1ca c 1g,
eai high ec 1 adad 1h ae e 1e
c aed RSA Thef 1ge a1t ca be ed

e ee a e1 Icc e

21



= +a +b

Figure 7: The elliptic curve equation

Thec ce heeie hai hef e 1 a be ib e
deiea 1ae e f a bic e.C e 11 e
diffic ee 1 hec e e f e e fida
a acil bic e ,h e e, if ebd de a ar a
bic e, heeaece ai eh d h gh hich he

1ae e ¢ dbedee 1 ed.

Thed a1 aa ee ed de hec e e f
digia ¢ e cie aebaed ecp256kl, hichae

a claed 1haK bi ¢ eadaedefied ea 1 e

Fie dF,. Pee h ,i 1994,de ieda ag ih e he

Integer Factorization Problem IFP a d he Discrete
Logarithmic Problem DLP. The e be ee ed

h gha a c e,adc e 1a

ahe aica 1 e1 .Thi ea ha hee be
ca be ed aca icac e1 a 1a
1 eadh 1 h he e be 11ai1a 1

C ga hic e .TheElliptic Curve Discrete
Logarithmic Problem ECDLPi a ecia f fDLP ed
f e1 icc e.Thi 1 he be ha eed beb e

d 1 de fida 1ae e f a bic e.

22
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Chi he Za a,J h P a dPhi1 Ka eha ede ig ed

ag ih f i g ECDLP. The Proos-Zalkaag ih i

de ig ed ecia eECDLP e a 1 efied 1ha
a C e.Thi a ac hee1 icc e e a

fiiefied. The e 1ed bi f aaci1gaECDLP e a
1 efied f bi 1 defi eda:

5.1+ Vn+4!"#,n+ 1" = 6!

A he daedag ih , a he Kaye-Zalka

Algorithm,adde e ¢ e e hebi a fiedFya,. Thi
ecificfied a e ad a age fbia c at big
ic e eificai age e .Thee ai dei g

he bi e 1ed bea a e fFyy1af
2m+7. logm+ 1+ H = Im

WheeHi eaed hehaigc eadi f de g
()

U de ce ai cic ace hecaca ecia ehd

bai 1ae e f bic e f aca ica

C e.Wih a C 1gbec 1 g e fa

eal , hefac ha 1 e1 ai 1ae e aca ead

eaed de idecha e aac ,ce ai diag ic ehd

eed bee abi hed e hi 1 eThe e e gh
de hec e e aea +32b1 ffe f he
ec eded a ef e1 icc eag 1h hich defi e

23
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a bicef ai .I he eaf e age e eed

bec ideed f he e ghe he ec 1 .

Ohe ¢c ce 1c deheage a aci 1 e (10 1 )
f cedi a fede aige headedbaa ced

e agi g c .Theei a a ef dcedi if
he aeaccide a e he gadde .Theha hi g
ag ith ae ea,add gaa ee ec 1 f he
f eDe heigecha e f 11g edii ibe
f ac a fhac e ¢ hibi he fa 51% a ac
he eb hehac e dbeabe e f ce het e 1 f
he edge b haiga a 1 f e ha 50% he

e adbeachi ghe 1g e .Theei a
gaa ee ha hec e e 1 beabe hade

1 1ed be f a aci ,ad 1ce heB ¢ chai 1
b adca ed h gh ad, i 1 face eg e ¢

eg ai ; h gigagar he hi h fSa hi

A hec ce 1 heiabii f he e
1c Na -a aci .If heB ¢ chai ech g 1

gaded be ed de hel TId , he he ee ce
fa be fhe e be de 1e ca f a

a ac1 fee, hichi ha a acie he 1 ¢ ¢

ae a acl be ee e e he e
beca e e dha e a aage feef a a

a fe ed . Thi be ee aie ed b ab
he caabii f heB ¢ chai ech g 1 he g

24
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Thi h deha ece bee ¢ ed e b hei dci
fE ,aech g hich e a gadedf f he

di ib ed edge a dc ee deee he eedf 1e .

M eab hi 1 he e eci1

B ¢ chai e a facea aaiicchai a ac ,
heeb a a aeca ehee ce f he de

he e 1e eci .Theeaac fi 11i1aed

1 2011,b 1ceaed hei fe ec 1 2013 he a ad

ed a ae a 1e a1 aed ai

25



Benefits of the Internet of Things (I0T)

Thei e e fhigi heb 1 a ee ¢

11g1 hehigh e 1 1ed ael/c "1 b h

1 ace a d ide. Baica ,1ca beag ed ha i

1 e1 eige ¢ eci fdeice ad e

acc ae gahe daab e fi aede ad

ac a 1 achie ada he h ica bjec 1ih
ece ali e 11g a a ahe a ¢ e

1 eaci

I ite1 f eceha 1cec 1 ed hae e

1 ac a' ifead aiicae 11¢g hai1 1
ead 1de ei1 hec 1g ea . Whaeac ae
he e ?

IOTha heca abii fdeieigece 1 a 1 ha

1 he e e 1a e eg efficie c 1 hea h,
ec 1 adedcai e a ghe a he a ec
fh a ife.
I b ie e,c eigee hig 1 he ad a ce
i1e e ai 1 beceai gfehee e
1le a e a e hec f dci 1
aagi g hec eceddeice. Thi ca e befe

he 1 (IOT)1 1 c aeda 1 he caeg ie 1 e

26
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a e acigi e c ,idiidaadec 1
ac 1 g.
I hea hcae ec ,ic a1 glOT1 he e ca

be e beeficiaf b hidiida adhe cie a
age. Dc ca e e 1 1a 1g f hel

aile b aci1igheeig f heh 1a . Thic d
he 1 dicae hehe ae ¢ a be ece a
A h ¢,I0OTca a e be he a e 1

he 1g e e ace e 1hi het h eh d. Thi ca

be achie edif hee ¢ ehae het h ea 1a ce

¢ ecedadabe ¢ icae. Thi ca he
he ae e b a he he edce he ad a
h e.

A he bach fidiida haae 11galOTae he
A dee e ,h ea 1ace a fac e a d ffice
e 1 e a fac e .l ha adeieaie f hi g
chea ac adagec e f hei dc baed

hei f a1 a 1edb heedeice. Thi 1 a

e fa'e ai1ed e hac dda aica b
ae1 b i1e ea e aiceae hei de ga hic.
Fia ,f a heab ebeefi IOTi ffeig h a
fai a ilae agee 1haCISCO e he

il
ibit fi e e fhigac a g 1gg ba
c ae fi .Acc dig Cic ,"IOTha he e ia

g g bac ae fi b 21%1 2022".

27
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Internet of Things on a “Smart Sustainable City”
N ada , hel e e fThig I Tha bee ide

a a ef ad ia f a S a S aiabe
Ci .A ec ded,I Ti h h ica hi g adl e e
aeli ec eced each he, gahe ad a 1 daa.
Thead a ce fid 1a1ai ,hea hcae e ice,a d
e ieg e e gaial e ice aea g he
h ad 1gifica de e e hel e e fThi g

ide achieea S a S aiabeCi

Thi 1 e ac  he ea h ead e e eae
igai g ba ciie ad hifig 11g1 a ch
1 ateadc ei1e 1fe. Afea, e ecae e

die bec e efeibe, dcieadha he

he ee highe e ia cceed.
J ece ,a 1ceae f ai a 1de 1ified1
ba aea eceedi g aaea 1 habia , eachi gf

1.2%a eage ae e eai1 ecedi g50 ea ad eha
1e eced g 70%f he e 30 ea .

The eece fIT a S a S atabeCi ace
aa he e fhee e ee ac .I fac,11
1e ece a al ae ch e e 1 eade ce
1 afa - acede 1 e .T ¢ eae, hehea h

1 acebeefi ,b 1e a 1cat ,ee e

decaai ad heg e e -eaeddc e ca be
eai acce ed h ghge eaedeec ic e ice e-

e ice.N ada ,ee ba 1g e,b 1gfigh

€

b

28
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adh e ,adb 1ggeaie <ca bed eh gh e
cic bj haighea icai eeded, ed1

a h e, ih geig eaad ih eeige a
eff fgig ide heh e.
Lie ie, hi e heec icg hadh a caia
fheci ,iceai g hec eecie adfiacia e 1
heci h ghb 1ie eg ia1i adada i1 geffecie
e e ee hi.
Aa f ha,I e e fThi g a S a S aiabe
Ci alie dci11 adefficie c .1 e a ,
hi a a e el bidig ciec ic e gh Wih
heade f e eh g, hede adf ahighe
adadi 1ht -each.
Th ,1 egai gl Ti a S a S aiabeC ,1 e
be eficia a 1 ide de e e he a1 fife.l
fac,1 1 ifie hec ei1 fifeadcha ge he a
e e hi adbehae. A ac ce , hi ae heci

ef ad, de addeee,ad de1ie he eed
fhe e e1 e f, h ica,idea ,ad cia e -

bei g.
0T concerns on security
Thei e e fhigiaeh g hac ec bjec

treca adeeili 1th hei e e a e e

acce he e (Va a,2015). Thi 1 ea a ¢
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ech g,ai11 adee e f he M2M

c icat .M2Mc ce 1 a iedi
e ec icatr 1e1 c ecig e bie h e
a he eabi gc icai be ee e e A
1 1ac ce 1a 1edi I T haic¢c ec a
achi e 1 ead f achi e achi eca dhe cei
de ¢ a e ¢ Ma - -Machi ec icair I T
1 heef ea af ha a e ¢ ¢ icae

1h hei de ice (e.g. ach,ca, igh,ec.).

Theeae eeabeefi hac e 1h hel Theca ei1

a f he db cha gi gh e eca hei
dii a .Hai1ga a h e1 defiie ehi g
deiedb a beca eiic¢c adia edce he
ea c 1 feeg adhecei e heeeg
bi .Ne de e e da e abeca 1 1h
a ci 1fa ¢ eadhececeaea e ec e f

hedie H ee,i 1e fa hebeefi fIT,IT

1ceae hee 1 fcbe ci 1a adhace de
hei ceaei hec ecedde ice (Me a,?2016).F

ea e hefi bac de cbe-aac a

e eile cedi 2015afe hac e d a e gidi
e e U aie(Me a,2016).Thi i 1e¢ be he

begi 1 g f ea ac

A cie g ech gica , ea beca e
de e de had aead f aeThi ae ead
e eabe hace aac adhad ace
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af c1 .Ada heei g hi hei e e fhig,
edeice 1 bec ec eced.Ma echc a ie

ae 1g eeff 1 dee 1g a d ¢ .The
f e fthel T 1 ae ace ei hec be acead
heef e heei a ec 1 ¢ ce cbeci e (R e,
2017). The ef e, heei eed ae e 1 hefi

11 hieat 1 gf ech gica cha ge. Ohe ha he
ec 1, a ¢ e aca ¢ ce edab hei

1 ac beca e f hec e 1ife1 c eced 1a
hei ¢ e (Me a,2016).A a e , heeae ai ech
c aie haaefc 1 g cbe ec i e e afe
ad 1ac fa hi daa.
I ceaei1 he be f a deice ea 1ceaei he

ee fdaa afficcDaai 1 f a1 adif a1 1

e ( e ,if efe ). Theef e, heei eedf
hel Tc ica 1 beec edEc 1 ec e
daa haica be eada d ec cedb he
a h ie aie .Ma edA he icaedMe agi gi

e f helOT e hai ed ec adec e he

h edaa ea (R ¢€,2017).Ec 1 fhe h e
daa ea 1ge 1e a e a achi de ec ¢ he

a 11 fdaa.Ilfhe e 1 adhe 1ac fhelT

e ca bea ed,he 1 1 bea e 1 hee 1¢

d.
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A Matured Block Chain with Exxor

3.1 Exxor as the Successor

E 1 ac c ec fie ed ide efficie
M2M1 eaci 1 hel Tid .I ead fb c¢ chai
1 e DiecedAc icGa h (DAG) hiche abe e

fee ic a aci ,high caabii ad ffie

a aci .E e aech gdeiedb DAGI
hichee a aci f 1 b ¢ eifiedb
ad ch e e a aci

The POW e i1edi 1 ee ghhaide e 1ie

1re f eificai adh heei e fee

a aci1 .A E ¢ ha ea ead bee 1 ed,

11g1 eeded A ee a aci a e he

a acil he e , caabii1 1ceae 1h
1cealgact i he e .The e f b-ee a
a e ffie a aci bei e e ed, de d

hae be 1e e a ce .Thee b- ee ca he

ae be ec eced he a1 ee e

Offline Transactions

The bea f he a get1 ha ca fid bach ffad

bac 1  heE e .Thi ai11 1g1 e 1 bel g
ada 1 e he ig eed fa a ch E
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e 1 e .Theei ch hi ga a a bel gi a
1ec eci1 , heef e, eed beabe ae
a aci adec e daaee 1 a ffie

e 1 e .E
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f a 1d fei1 ada ei1gTh DAG e

he echa 1 ef he a e 1d f eai
Diecedac cicga h e 1e ha each a aci 1
e e el a aci .D 1ghi ce ,
a aci ed ef 1ga ¢ e hiche ee

diecedgah 1h ecificdiecedc ce .O e g
be fb ¢ chai -feeech g cha DAG
C c ecie1 het 1ai idhg h. The

gah idh1 he be f 1 ,hai1gheaeae

1 ad ¢ ecedb heedge.The h eidea f
dee 1ghi e ech g a adde hei e

e 1 1ai ch 1ig d a aci a ae
a aci
B eba a dIOTAae e f jec haae

c ¢ 111 gDAGc ce .IOTAbei ga jec f

DAG ca be ed d geeaied a ¢ ac h
aigiae c el Ehe .The a

c ac haca be ef edi IOTA1 hee de

de ae.B h aecha e a dDAGa f

1 ed caabii ad ic -a aci b ae abe

d geeaied a ¢ ac .

DAG jec cha IOTA 1 11 gfee-e e

hich igh be eafe a .Theideabehi d hi e

1 haee ed e he f f f hei

a acli ,e e e ide ¢ al a e he
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e 1 a het age fhe e d
c ail Bic 1 ,if ael0% fa a aci

hie a1g10% fa a aci fee,ada he a e1 e

idi gl0% fa hahi g e dbec e he
bc 1 ef 10% fheb ¢ .Acc aed e 1 e,
hi d gh ea 10% fa he a aci fee 1
he e ,baica geig a e e a aci
fee ¢

Byte ball technology analysis for Cryptocurrencies

C c ec haf di a1 hedigla di he

ea 2000 .Bici a he igiac c ecad 1
1 a da.B eba i1 he ece addii
heei11g 1 ac ecie ha1 ai1g ch 1ei

he eb d 1de.

Theeaedigia ¢ e cie ha aeade a e-
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Ii b1 1h 1 ec ce .U 1e he

c c ecie,B eba gie i ace 1 e ,

aighe 1 edi 1 g e ace ce f e-

aig Heceili1 e e-e f c1 g2B eba 1 he
c c ec heehe e ae a ad ace f he

f he e

Whie he ¢ c ecica ¢ ee - - ee

cal ,B eba ha ae a abedi 1c1 ha e 1
aa f he e .1 c he ff ihi ¢ dii a

a e che e.l e 1 ac ecie, he e
e c ea be hee he ca he he a a
a 1 e acc 1h hei a fhedea,e di g 1h
dec e ece.B eba eadicae hi die ab
a 1g aie aecac dii ha, h d he he

a fai f fi 1 a f hedea, heaggiec ed a

1 gei e bac 1 a ageed ei1d fi e Thi

che e ae he e fee ¢ fide 1 ghaea e

ha h a a beach f hec ac .

B eba a fea e ¢ -e cha ge ee fchage,ad
bac b e . The a e aef e l1ae a e ha 1
be ee a bicdaaba e.

WihB eba , heei ce a e ha ee he
a e ,b afe aigae a aci ,i1
C ga hica 1 ed he a aci 1 dig,

a1 gachal -1 eeffec.
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B eba 1 he 1 .1 ece 1 ac 11 f
dece ai1ed,cic aed e 1 a dab e
h.I'ie i ed ihaDAGi ead fb c -
chai .1 d e adeP f- W adhad e he
e .

Taking into Consideration of Performance Issue

X e a.(2014),de e edaT-S af
1ght 1g c 1 g he eed f affic fahigh
eed ea b 1gheh - a 1gechi ei affic

a ae 1ee ceched igag 1h deig ed

a igigaa 1 aefffcie a eh ee edciga

e dei a e .T-S achie e e
effecie di ib ea ad e e 1 ed

ef ace.A e a.(2012),1 hi,i dceda ef ed

Ma Red ceachiec e de,1 a eddaa be
iteieda g ea .Thi ¢ e heMa Red ce
ga 1g debe dbach «ce 1gadca

deceae ce 1 g1 eade ad e i1ai f

bachjb 1h ai 1e fdaa.D 1e a.(2012), he

a h 1 dced heBac echi e1 1a he 4,
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b fcig ebbaedc e e 1gdaa.l
Da d,a dKha a(20I1),a - age 1 -baedb 1ig
cac ail , a HbidHe 1 icGe eicSched 1 g
(H2GS)cac a1 ,f 1 f ai ea a 1g
hee gee ¢ eed <ce 1igfa e , 1 ed.
The 1 a ageeec e ahe 1 ic1 -baedcac a1 ,
a edLDCP, ceacageacae da.l he ec d age,
he LDCP- dced a 11f edi he de 1g
ace fa eaedheedia cac a1 , hichc 1 e

de e h ecaeda .E add 1icat 1a ehd
di 11h hei a c e de cebe ee he

ce .S ee eia deaig 1 bec iedad
e ec ed e ha e ce I Si e e a.(2011),
ac fic 1df aig e d 1cai b 1gcac ai
1 ed. I de hegeeadi e de,adi
ag 1h ic eg e aebaed ae- f~he-caf a hi

ced e 1i1eda a a fa ig e d icait ad
1df di  ecac ai .I Y.X ea.(2013),aD be
M e aS ¢ e-baedChe ica Reaci O 1 1ai
(DMSCRO)cac ai ,f ¢ diaed -ccicb ch
1t ai ea a 1 g hee gee ce 1¢g
fa e ,1 ceaed.]1 DMSCRO, ea ic c el
ed ecdeheeec 1 e e fheaig e 1 a
DAG , hie he he Db-a 1ic c e e c de he
ead -egieighb a 1g DMSCROaddii a

1e hee e 1a baic heic e e eail ad



X

he e e caaci ea abef he
b 1gT ¢ e ,c e eec 1

ea b 1gae e icedi e
U ,he a a 1 fhec

b

C

a

€

aicb 1g A hedaaab b 1
aeced,ad beahead f1 e H

i ai fDAG
1 aedi f ai
a he 1e 1

11e aed ei
gia e ed,

e e, he he

e fheif ai ea 1 cha ged, heb 1 g

a bea he dechi el hee

e ha aic

1g1 1i1edit he e a1 , e ed aia ce
1 ha e .l e 1f a1 ea 1 a1l , he
e fheif ai ea 1 cha ged.S cia edia
ecig 1th a deiceade 1ghgea f

ea 1 gdaaicealgd beb

hee ea , hi 1

e e fl Tdaabeca ec eced 1hGPS

ea e,ec.deice.l 1

e fbigdaa daaf a e cha

1abe eed f he e

gi g1 diffe e

ec a e a cha gi g he affic ee .
Tea e ec ddaaca be i1ed e e a c
c addeie be e ediciteeDaa 11ga ca be

a

ed 1de if ad de a dhigh-c
a fdaage eaedb 11

eal ,ad ea e c e 1de

d ¢ e fad.

aie ada 1ed
f eci 1

if a ae
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Taking into Consideration of Energy Issue

S ,Zha g,Ya ge a.(2015),de e edaRe-S ea

af , 1ght 1g ea caighei ea
diecedac cicga h a ddi idi ga eg e , €
ciica ee ad -ciica e e baed aegie h
d edci ge eg efficie ¢ a agi g hei ea

gah.Eeg-aaed a ic ched 1 g fciica e ice
ag 1th .I K. Ka e a.2014,1 hi a icee 1ga
e a c¢ eachiec e def bigdaa ea

c 1g 1hi egaigabe ada caabe, - e

adec fig abec e f edcigeeg i1hdiffee

e ee . Thii e e e 1e dif had ae

e 1 e adec fig e 1hhelc Fe4C ef

achie 1 ghigh ef ace.l Ba 1 a,a dAbde-Kade

(2010),a eeg 1df DAGDL 1 g EADAGS,

hee ge e ce 1 ed. EADAGSj 1

D a icV ageScai g(DVS) 1hDeciiePah

Sched 1 g (DPS) acc ithhe 1 age f

11 11¢gc ei 1 eadeeg 11a1 .I he
ai age,afe DPSi1i ee1 g 1g heDAG gie

a C ee1 e heeeg e ededi a e edf a
ce .I he ec d age, age cai gi c eced

aid ac 1 e deceaeeeg hie eeig he

1 eabeeghl H e a.(20l14),a Eeg - 1df

Ta C idai1 (ETC) ced ei ed. A d
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f hacc ithe eeg 1df ai1ig e ¢ biai

b c fiigCPU ebe eaha edefi edce 1 1.Ad
deeeg 1df a ig e 1 b dif 1 g
deaiga g 1 ag A ,heeeg c

de ¢ 1de e 1e e he aead e

a he 1 aedb ch.

I Ki ae a.(2014),a def a e 1 g heeeg

itiai  feach 1 a achie,a 1 a achie a 1g

cac ai ha gie ce 1ga e a ¢ heeeg
edig a feach 1 a achi e, i ed. Th e
a aeac aiedi heXe 1 aiai fa e A

Z ge a.(2011), eeg dcied icai -baed
a 1gcac ai ,Eeg-A aeD 1icai (EAD)a d
Pef aceEeg BaacedD 1icai (PEBD),ae

edC e 1geeg i1  1ic 1g ce

he 11 a age ce e adi h dig

de aigi eaedf ee 1 .Thi a ach
gaa ee ha de aigca beeec eda ic a
c dea ab bee eced I hei e1 ,a ig e
hebaic a 1 bec 1ed de hec di1 ha

e h eeg eheadi ee edb he
e dci .D icai ca a aaf hee ec 1
c 1 b ghab b h dig e age . The
ehd fheea 1gbehidhi ehd g i f d.

I hefi ace,e eg echeadca edb e adc 1e
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c dbec ebaacedb eeg i1 e e f di a
i1 ec e ,b h eig a eghSec d hegeea

ee 1 1 e hacedb he igh e fc ie.

Theab ea ae 1g f fi hei eed 1 gdiffee
af adc 1gegie.F c idei g
ea eed fIT geeaedea-1 e e 1gdaa 1¢g

bigdaa.Paia f fi e fe echi e, eei g hi
iea efidaga a diffe e e f gaiai

e 1gdiffee cic ai ee fdaa 1h 1g

diffe e e fe de 1ce ,RFID, a dec.

PROBLEM STATEMENT

T Dee 1ga e ea-1 eA 1icat ee e ce

a cai adde icec ehd f a ITdeice

ha digb 1 g heBDSC af I - ea ¢ 1g
a hadig 1 daa,ii1 ea-1 e Diffee I T

aedi 1 1acic a1 ee daaS ea .F hede ice,

1 e ige cel ided aigl Tdeice a ¢ eced

ea-1 eeffecie .11 1 1gheiig ff he

de ice .
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ROLE OF DATA MINING IN loT AND BIG DATA ERA

Wih he a idde e e flIT,bigdaa,adc d
C 1 g, he f da e achaeger e e he
a ge e fdaaade ac ef 1 f ai

edgef f eaci (M.Che ,S.Ma ,a dY.Li
2014). The e chaacei ic f hedaai [ Teaca be
c 1deeda bigdaa; he aea f

1. La ge e fdaa eadad 1e: hea fdaa
ca beTB(eab e),e e PB(eab e)adZB(e a
b e), e eed e efa a deffeci e echa i
2.Hee gee daa ce addaa e 1 egae:i
bigdaae a, hedaa ce aedie e;f ea e e
eed 1 egae e daa,ca ea daa, cia edia
daa,a d ada heedaaaediffee 1 f a,b e,
bia , 1g be,ad f h We eed ¢ 1ca e
1 h diffe e e fde ice a ddiffee e ada
eed e ac daaf eb age .
3.C e edge e ac: he edge 1 dee
hidde 1 a ge e fdaaa d he edge 1

aighf ad, e eed aa e he e ie fdaa

adfidhea ciai fdiffe e daa.
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THEORETICAL EVALUATION MODEL FOR IOT
STREAM

Proposed System

I T-S ea echi ea 1eda g i1hei 1 gBDSC
af 1ea ,94ad a N fi 1 hi cha e
aea 1gf af .11 e ce af

deai g ea 1gdaa.l hi ef acea aei e ae

c 1deedieeeg,Re e-1 ¢, € ce
a cai ,ec.O edM de a e e g efficie c
ef ace caabe af .0Oe ie fIT-S ea
ce f 1 h 1 Fig e4. T ¢ 1 g he

S ea ¢ 1g af 1 bigdaa hiec 1glT
a 1icai daa.l 1 facit gdiffic cC e ¢ eachf
f he ga fiig ec ehii1 el-Sea C
1g8S (S (e e ce ),2016) af 1 e
ced 1hf fi1ighe ai eed fei1g
ea 1 gdaaa ec.I hi e 1gched i g aeg i
R dR bi (R d- bt ched 1 g 2016)a b defa
el de aif hedaacic ai 1 e highi he
1 ce 1g adeeg ¢ 1 e f ha
e a fai e.De ice ge eaeddaa. The ce

f 11 e a 1 he af h 1 Fig eS5.
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Figure 4. Overview Iol-stream processing
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Figure 5. Internal workflow of the storm

/! N

N /
I hei e fea-1 ec 1 gdaa, heediffe e e f
daa e 1gdeice ae heei I T(l)ee -die
c icait (Me ge a.2013),(2) e1 dica
C icai (E.A.Bi ade a.1993),(3)
C icai e e .F ce 1ghi 1d fdaa,
1 a f ec at e.Mdifi g ched 1g

a ach a 1 f eei g hediffee e fdaa e
ha dig e effecie a .M difiedag ih e 1

be ag 1th 1,1 hi ag ih e 1 cac ai g hei
1 ec el 1gF hef hec ai e

e 1 1 heag ih 1 ef ihad be ah. Thebe
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ag 1th 11 1g 1hhee aegie.Fi 1
1 11ghet ea gahb 1gDVFS(D a ic
V ageFe ec Scai g)(E.LeS e a dG.Heie,
2010) a ache ed ceeeg.Sec di H - a 1g
(H a 1g2015) echi ef 1 e e-ched 1 g hei
e de.The hidi a igigb h ead
a ache cai g het ef aceF age f he
ahe aica cac ai ce f edb 1 if1 g he
ea 1ggahT c 1ga ea gah, ce 1

gi e be
Classification of Stream Computing
Ac 1 e € ece fdaae 1 caed ea .A 1fi1e

e ece fdaa e 1 caed ea |, e ha e ea

ce eda he a e1 e1 caed aa e ea .A

ga ed ce ¢ 1 e daa ea 1 caed

ea ¢ 1gGeea , ea c 1g ce1g
b heDaa ea ga h(DSG)i dei edb he Directed
Acyclic Graph (DAG). Be  defi ii idi gac ec

ea abe 1€ fDSG

Defi i1 DSG1 ¢ 1deeda DAG,1 ae a b he
DAG.Ee Gic 1 1g 1h aa ee G=1 hi
VGi a ee fheg a dEG1 a Edge f heg
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Ad bgahG ,VVIiEVG he VVieEVG , he ahi i
g1ig he e f he DAG.11 adiect fa (V,Ve)if
S#E he a 1 g 1 adedig 1 a e hegahi

adiecedga hyadii 1 dicai g de.
T gica S (TS)i1i a he chaacei icga h he
gah ¢ aii1ga cce f a1 1 be a
DAG.DAG ea 11 T g de.Pa i1 1 ga

gahii1ic 1idei gb heDAG

Algorithm 1. 10T Application Real-Time Data

Management

I :I TRea-Ti edaa ea a a ce.

(¢ :C edDaaS ea ihHigh ef a ce
Begi

Ge I TRea-Ti eDaaS ea
P ce
Cac aeN . fe ec
E=(N . fRe e DAG+])
/IN e ha
Cac aeN . f e de
=( be f e deic e* bec e e
e de) ( be fhace a )
//[E a aeb
Cac aeE i igL ad feachE ec e
=(E/) * 100
//IE a aeb
L f i=1 N . fSched ecicai
//f A icai ,a aea ciai igfac f e i aeX
Udae Q e iig he
Paii b fgiig he ef aceai.
Se ddaa he e de
Cac aig adb ighef a(l)
i+;
ed
Eeg Cac aigf each de ea edb (5
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Re A icai -a ae ched ea cai fac 1 X
T aEeg Feaig e ea edb (4)
Pef aceCac aigb (6)

E d

baed TS 11ghe eice fagah.Paii
gah(Gp)i a aii 1g e e baed he g
Gp!= {Gp,,Gp,,Gp,!....}T each a 11 1 haig

GP! - {Vl!VZ!V3, ! ) € G, !P2 = {Vl’ !2, V3} 1G.
I 1 bg c aiigVvV!IVjilje(1,1) he G!iUGsz
MU, Gp, ='Vyand G = (! Ey)

Vg=(@Gd,f,c,1, )
Eg=(id., c.)
P(V85 VC)

he e

Ga hVe ICG :VG - {V1;V2!V3!"--Vi}r
Ga hEdge =1, — {E,E,! 1,/ 1.1},

Sa ee adEdee =V,V
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Ve 1ce 1de ifica1 ,f c1 ,c ali ¢ ,1 daa
ea , he daa ea =", fi,c,li, Y, id.,C.=
ide ificai  fdiecededge,c icai ¢ fdi ec ed edge.

I Fig e6 hegahia a aVladed V2ide

c ai cice adi V,VyV3, V4 Vs, Ve, V7, Vs

adi hi e bgahaea edf ea e V, Vs,
Vs, Ve, Vs €EG,a d he ahi ah i hi ab egah
Vi,V Vi, Vo, Vg ad Vi, V3, Vs, Ve, Vg €EG.Theab ¢
gah e e TS.The f a ei11 e1g he

de fa eec 1 f .Facha deedg

a he a 1 beee 1g aaead e de

a igigaaic a a 11 eaie hel a e ghi
ha 1 eachie e e1 aiee .F ea e DAG

1 h 1 Fig eb6.
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. - 3.y A V0 i gt vaa gy 1oy g gein - =
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Be ae ide a laee ai cac aea

e eg efficie c, e e1 ead affica aeceeg
a ae ched 1 g aegie (S.Zh a e e a.2013)a d
hei ahe aica eai a g hee eg efficie
(Ri a e a.2015) ih e el e e eg efficie

1 e- de ce 1g,eceg efficie afficc ida 1
ad e dea igig 1h e e 1 e The
ahe aica f a ad hei f,cac ai eeg
ade e1 ef DAG.Eec e a igiga

C 1gb 1gf a(l)
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* ag 1 ( €Q) Z (r!(i,)izw(s)!w(q!(xi,j) + (ri!n(!))>

=1

Be ae 1de a laee ail cac aea

e eg efficie c, e el ead affica aeceeg

a ae ched 1 g aegie (S.Zh a e e a.2013)a d

hei ahe aica eai a g hee eg efficie

(Ri a e a.2015) ih e el e e eg efficie

1 e- de ce 1g,eeg efficie afficc

ad e dea igig i1h e e 1

ida 1

e. The

ahe aica f a a d hei f,cac ai eeg

ade e1 ef DAG.Eec e a ig1ga

C 1gb 1gf a(l)

! "= ftt(-) Y IS cni)(!i(t)) 1

he ec ai dei c1,c ai
Ec 1 ,c al deP e1 Pc 1,

i 1,0, —17]|i ei e ai

deEeg 1

de 1 dica
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Theorem 2: f ¢ igh E ai §
c 1 ,[ ..1 1 e1 e a ,di 1d

f a fD.(S ,Zha g,Ya ge a

Egeny ¥ (@ Pony (1. (ten 1) — to)

a E..E.,eeg
ledi [,, ,b
., 2015)

+ (1= ). P, (MAX)) ]
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h ea 1ga 1 a ched ei a .fi

c 1 g eigh feach dea dcaeg ie b 1 g he
hee 1g e, 1id,a dhighe .l caeg 1a1 1d e
b 1ghei eigh .Thi ca ed gica f

a f a1 .Ne ,1 a atedcaeg 1ai 1 a
caeg 1edb 1g he ee 1a ge ai c e. Fig e
8 h caeg 1a1 f he ea f

Figure 8. Illustration optimizing, schedule stream for the DAG

L o \i: ; |
o X im ,r t‘:’ ‘__"- T '
=7 ( \)’ % ‘._ | :

Performance Metrics

Ea ai gBDSCf hel T addic 1 he
fac teaec,jie,h gh ,CPUa dMe

Uil ai
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Memory and CPU Utilization

G higlTdaaf ae eied bea e
¢c ce aed,a d heca aci f he DSPS 11 ¢ he
a laeda e effecie 1h egigibe eheadi

1a.Thi addiit a 1f ece heVMa e ade 1g

C be aid hea 1cai 111 g hegi e
ea hadig age.Hee ac heCPUa d e age
f hedaaf a he a fheCPUad e e

e a heVM haaebeig 11edb hedaaf
aig e .The e-VMdaaca i1e 1edi 1 gih hich
VM faciiai g hiche ad aehe e 1ab eec

a dca fibi1f ai aae cae-
Latency
Each e age aec geeaedb hea .The <ce 1 e

feach a 1 cac aedb he 1 e1 ec d.The

e agei ge eaed
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he cea ig e ada i ca a b diae

e age dei eeda he 1 e dea

Theiaci e e age a ede e de he da a

ae, € ce cic aed hee ad,adhe 1d f

e agebei g ae cae f. Whie hi e ad idi 1 he
ite fhe ea h gh , heed- -edieiaf he

a 1 ideadaaf 1 e ejJ1 hefa e ad

c e 1 e gea ead a 11d ea .

Ji e The efec ied h gh a a beca e f he
aiabe ae fheif ea ,chagei he a ae b
hei f a1 ea h ghhedaaf (eg,aaHah

ea e€), eec 1 aiabii f he SPS.

I hi 11eji e ac he aie 1 he ied

h gh f he a iedh gh ,chaaceied

f a eidi e1 a, hee he eca 1 he ached
di 1ic1 be ee he aadea 1ed aca 1d
1 el ,ad hede ita 1 he a g ha a
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ied aegie a gha aif a1 ae 1.1 a

efeccae,jie 1 ed ad e

Throughput

The ied h gh 1 he aed ae f i1ed e age
di cha ged fhei aig e , ea edi

e age ee ec d.The h gh fadaaf eie

heif a1 h gh adheeecii1 fhe

daaf ,gae hea e a e ,adeec 1 f he SPS
ae fficle .I a e fec d, he iedh gh o =o
xm, heewii heif a1 h gh f adaaf

ith eecii .11 1e 1ehe f ga ge he 1 ace
h gh haca beb eedb agie a 1icai , hich
1 hegeae abe ae haca behaded 111 ga e ed
a fa e . B hh gh adiacii e 1 a1
aea 1icabej] de abec dii he he SPS ca
ai ai agie daa ae,i.e, he he abe e e age
adietl1e heif a1 fa e a abeadd

1ce e 1 defe 1b

PRACTICAL EVALUATION MODEL

Experimental Setup

F ea-1 ec 1g, de dee 1a1 1 fa ea
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1 at e 1 e .Had aee 1e e 1 ed
ceatr g1 ai e 1 e .1 ei3 ce ,16GB
RAM, 512 Mb eed e c ecii, 1gdc e
achie 10f e i g de . A he dified
ched 1 ga ache a 1ed f helched e f he
af .S f aee 1e e 1gf hec 1g

he e , 0.10.0, Ub e e Ve 1 14.01,ja a
1.8.25, ee e 340, h 3.0.De 1 g dified
e eg efficte ef-ched 1 gag 1h 1 1 g hei

e ae be 1g heS UL

3.2Exxor and its Intricacies:

E , hich ea a eie fc ec1 ,1 ac a
hich ai cae he h ¢ 1g fhec e e
fdigtac ecie1 hel T af .Thec a 1 ed
b ae ae edea 1ihe 1 a idea

c ee dece aie heg bac ec e 1 e 1
hel T af .E 1 ac c ec f IT, 1h e
fi  a fea e bei gabe a ic a e

be ee achie 1h a fee.

T i ea a aci 1 E ,a de(a ce 1ge 1

i1hi fi ae hichiiiae a aci )
aict ai gt he e a e, di ec
1 diec |, e 1 a acit ec d.The 11¢g
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ce 1 a idedb ageei a aci , hichiiiae a

he e ece a ecae he e aded he

he f de adde e .Theef e,¢ POW1 ece a

ceacE e .Thi a ea ha heei
c € ab ha a aci1 h dbe acedi he
E e , hichi haed ieatree,a deach ¢ ¢

ha a igh a ict ae.The de a 1dc fici g
a aci ada e he e ha ha ea ead ahigh

a a at g The ea a fa a aci , he

11 ab bedi he e adh ee hed be

edig be .The de a e hec g a hic

ehe e e, he a e f hichi e aiedi eci

2.1

H de E ha dec fic a aci ?The de

he ¢ e ec catip(c fici g a aci )selection

algorithm  decide be ee c ficig a aci .The

ag th giea babii fhe eeci f a aci

adc ae he ; he e 1h hehighe babii ge

a ed, hie he a e 1 ab ed. The de a
ee aec d fhe a aci adeb hei c e a
hichifa e , he de1 d edf he ¢
Theef e,;a deha 1ce 1¢ aee a acil 1
de ge ahigha a atgf 1 ,ad he
a aci ec d.The edge i a ee1 ead fa

b ¢ chai .Thee1 1 a1 f 1e edcec f1 ai
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1 ¢ ad he ec

f e ei
H de E
eeddedad

i

i

1

a aci

ch

e he

X
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a aci
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be de e d he a a echi ea 1ed. Eihe
ad 1 ca bech e b hef 1gf a:
Ly =143 1 Ah!L,, N)
Whe eh(Lo,N)i hea eage i ea de eed a he
ece a cac ait f a 1g a aci ,Ni he a

be f a aci ,adL1i he be f1 aa

gie 1 eThi echi e a beg d he he be f

1 1¢c e Ab 1de e c agea 1gi .T

c e hi,aechi e a e ad 1 a g

aL(t)i a ied, heeai a aa ee be ee la do.

The be fi 1 hi echi ei gie b:

I
A f heg h f hec ait e eigh,1 he ad
egi eifa a aci ge a ed eeca 1 e,i
c ait e eigh g b afac faw, heewi he

ea eigh fa a acit .F hehigh ad egi e, he
c ai e eigh g afe eca a a acc di g

he f a:

(&) ¥ 11"« wexp (0.4 %)

Afe heada ai ei1 d(he haeafe a aci 1
a edidiec b 1 )1 e, hec aie
eigh g a he a e aea 1 di a ad

egi e.
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E e ace e, e ec ehahi gag 1th ha ha
fBici adi hec ei .TheSHA-3 adad a
he e fac el ith hega f dciga
ae aie SHA-2.Thi ¢ el a gaiedb he
Nai al 1 e fSadad a dTech g (NIST). The
1 e fhec eil a eecedi 2012. The e
SHA-3 adadag ih 1 a be fhec g a hic
1 11efa 1 ,Kecca .TheS et ag ith a he e
1 heNISThahf ci ¢ eti .I1 a edi
E ,1. ¢ biai 1h SHA-3. Thead a age f hi

a achi1 geae die 1 1 he ec ehahi gf ci

edi E .E ha hi g1 b1 f ec ehahi g

ag 1th :S et adKecca .Thee ag 1th ae
c bied f ai1geSK-1024(S ei -Kecca 1024 bi )

ha h. Theeae hee e f eghi E
ha hi g: SK-256, SK-512,a d SK-1024.P bic ¢ ae
ha hed 1hSK-256 ec e he f bic edge

1 e .Ta aci aehahed 1hSK-512 hieSK-
10241 edf he f- - ha h.

The ef e, aE ha hi a age ha he ec e

beig ed dec e 1 ac c e cie .

E ide a 1ce 1¢ef e fhe e ee
hei a e 1g24/7.Thi 1 ece a 1ce hef e

e 1de 1ce 1eadh ffe a caci f
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de he e he M2M e a e, hich
ead heec ic be a he aged f
C .Thi 1 ce 1e1 gie b idi ga e h
de 1 e gh e ,aieadi e ecel € €

1 ed e .Thie e ha he e e al aci e.
The 1 e ce 1ceace e he e ;a

high ¢ e f hichca e 1 ahighe 1 1g aeR .

9*!at

1+ 0.025 * ln(31449600)

In(!")

Figure 9: The minting rate equation

1= 0.1" +!

Heel;1 heage f he e .

Thee e g efficie heh dlya f aeeg

__ 100+Ty

efficie 1 e-ba ed e ,gie b:I, = . The
e 1ied heh d

Thege e1 a aci 1 hefi a aci1 fa e .
Thi 1 e 1ed ac a he f he e agei

de gai aefeece 1 ¢ e eighad 11¢g
ae.Thehah fhi geei a aci ca heef ebe
eda a 1 1 f e a aci eif ha a

bcii ed ac e diggeei a aci
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The f 1ge
ge ahighe

ge el a acit

16
W, 1 Min(1"5,

X

a1l de cibe

hege e1 eigh e

gh heh d achie e heceai
adc e digb c
.5.ln($‘g%%)+!1

1
In(3) + 1.1

1ed
fa
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1 eb ahe 1haUifiedTi e e ha cae

he c ee eeciga E c C ch 1ed
he ec d.Beca ec ¢ 1 heE e ae
ch 1ed e e ca beaci aedi he ¢ baed

1 € a ahe ha b ¢ be .Thi a

e a icl a egacc ae acliaec e
dae.

A aeddece aitedchec 1 aeceaede e h

A chec 1 ee a 1e ha a edf he

a hade edchec 1 bei aid.Thi ee a
aace f dciga ae ateB ¢ char 1

he a chec 1 1 e.

E a ace 1 1 he - eigh fa a aci
ha ad be ed a aci ca gai a age eigh

eigh he egii ae b- ee.The aeg f he

a ac e hee dbe geeae ai a - eigh

a aci ha a e hed be ed a aci

A 1ghe a1 a eigh fa a aci 1 myad
gi e hei b fh e a aci 1 1a he
aace ¢ al a e , he babi1 ha he

d be edig a aci ha ec ai e eigh ca
begie b :
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expl(— (72 1 1)),

Figure 15: The probability equation for success of the double

spending transaction

I cae fa aaiicchai a ac, heea aace ¢ a
b- ee gie eheigh he aaiic1 ,E
ai  eel ecedb ghahi gag 1h hichgi e
ec aie eigh h e a aci ha he
aace.Addii a ,E 1 geaed 1h he MCMC
(Ma Chai M eCa )ag i1h a a eeci
ced ebe ee 1 .Thi 1 ae ¢ ha

a ificia 1 1 efee ced. S eH i hec e

c at e eigh faieadaa e fh b, he

c ate eigh faiia a 1, hie f he 1e 1
1a e 2.The a 1 ace e ad aice
ai 1e f he ee e ade he a ad

he 1 1 aad fah .The 1 hichae 11edb he

a e fi ae he eecedf a a.

The MCMCag 1h b ¢ ideiga a aci
be ee Wa d2W, heeWi ¢ ideab a age a e,
he act gN a ice heei a 1de e de a e.
Thee aice 1 he d aad a ad he 1

b

ad hefi ad a hich each he 1 f1i ae
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a ed. The a 11 babi1 1 defi edi1 he
f 1g a:

Py = exp (—a(Hx | y)) ( Z exp(! r(r, — HZ))) -1

ZZ~X
Figure 16: The Transitioning equation with x,y and z as

variable sites

Whe ea> 0.

Issues resolved with Exxor

O e f he 1 a 1 e ha facea a 10T

ech  gie 1 he fee he ic a aci hicha e

e ha hea a fe edi eeacae,adgeig
id fi1 diffic 1 cei ide a 1ce 1ef 1e
eif a aci ad ace he hee d f heb c

chai . Thi be ac ee e edi heE

ech gade edc ee .F he e, he

cha ce fa51%a ac ae e ibe cc 1 he

c ¢ IOT e b a ¢ 1hE .Fia ,

c ait 1 e fdiffee de ice he IOT e 1
baed b c¢ chai hieE c e di heb ¢
chai ae ch f 1 e.

O he he ha d, heabii a fe daa e ac d-
baed e ha cha ged h ed b 1e .Whie he
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IOT a be caabea dfe ibe, 1 ghec d hae
daai iceaig 1 a hace ee 11e

ea ha c.Theiceai g eabiite f a 11¢g

daa ec dbaedifa ¢ eica 1gdeige ,
ga e ,ade 1 e e eac ce a he
gge ee heei ec eced e afe. Thi

be 1c ee e ed 1h heE ech g

hichha e gad ec ed e ha abif
afe adf he e 1 f a abe

1f  ai

Exxor coins instead of Bitcoins

The E c1 1 be edf dai a aci 1 he

e .Thec1 aeceaed cei hege ei
a aci1 adaedi 1b ed he beac e
Ne 1 edc 1 1 be ba ed he

hie fa de, hich 1 beacac aed
he e acc dig heaf e e 1 edf a. The
e 1 h be bjec 1 e1 fair ,de hei ied
be aaiabe.Thi 1 a ¢ 1 a a ecf E ,
1 ce he c c ecie aefaci ga hif 1 hei
chaig e de heabii fceaiga

1 1ed be fci1 f het e
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Why use Exxor technology?

I'i adece aied e hee he edge 1 be

di b ed ee e 1 he e .I ha a e
hichd e e 1e hee 1iie each he he
af .Beide,i ide he ce 1g f ic
a aci e ice ac 1deabe eed de he

el 1ail fhe 1dde- a .Thec eceddaaca be

ed ¢ aile.Addii a , heabi1 bac ac
ei1 aciiie t1hgaa eed aidi bec e ib e,
h aigileaie ae ac ac .Fia ,a

highe diffic fdaabeiga eedi e edde he
big be f de ee he e adheP ff
W  (POW) e 11 ghighec ai a e ce f

e e d
F ea e ca e ec c e a aica
de g ceie he hei ¢ fa be e ee .If
hada eciaied b ah e, ca el ¢ he

d a i1 afe eifighi/he ide 1 .S ,if
ha eb haPCad b ah e he heg ce e'

deie e aiea hed adig hebe
(a 1ghahi/he ide 1 1 f ai ha bee ed1

he b ), ca e ec b e if hi /he ide 1
1f a1 ad e hed ,chec 1 chae, ed
a eec icac edge e he e a "Be!" he
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deie e ,c ehed adhe de 1 he chae

aa ace ha e a gh 1

The de ice 1 ghigh-ech e ca he bee eced
if PC ha feh ¢ haea ied(a e a hel
a 1ie )a d hec e,l1 , 1 a aica
dae ¢ baace ad a ffhe eb i1 1ga

1 ci ba /c edi ca dacc

Exxor for tracking

Thedaac eci g e e beddedi fac achi e
ad aeh e he e b E ca c icae be
ac e ce1 ea 1 e ailgilea e

efficie ad e ¢ d

The ac 1 gaciiie a dce ificai E ge e i
haee1 , cha a chai e1 h e ce
ha a h ica c e1 acc aiedb a digia

a ha e1 a he icit ad 1gi .The e
a hae hei deibe ec d 1h eg a
b die a di1 e .Addi1 a ,1ca be caedd

ae a h elOTec e , 1hec g a hic
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ha he fde icefi ae

he e ificai 1 e.

Transactions with Exxor

X

edi ab ¢ chai

ed ce
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c e ab ha a aci h dbe acedi he
E e , hichi haediea ee,adeach e ¢

ha a igh a ict ae.The de a 1dc fici g

a aci ada e he e ha ha ea ead ahigh
a a ait g.
Exxor Coin
The E e 1 be edf ee da a aci
he e .The e aeceaed cei hege ei
a aci adaedi ib ed he beac e
Ne 1 ed e 1 be ba ed he

hie fa de, hich 1 beacac aed
he e acc dig heaf e e 1 edf a. The
e 1 h be bjec 1 e1 fair ,de hei ied

be aaiabe.Thi 1 a ¢ 1 a a e f E ,
1 ce he c c ecie aefaci ga hif 1 hei

chaig e de heabii fceaiga

1 1ed be fc1 f het e .F ea e,

1 e hega hbe h 1ghe aidiceaei bici
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e e he jeced ea

Total Bitcoins over time
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Total Coins

Figure 18: Total Bitcoins over time from 2009-2033

Wih he aidiceaei c1 ie  1hhigh

c al a e ce a atabe 1€ ada ,
Bici a eecadeceaei i1 a e e he ea .E
ecifie hi i eb giig e 1 edc i he

e ec ed ed e be f he e , hich 1 h

haeice ie beacie e be b a 1g e
a aci .Wih hi igh bei gec 1e ecific
e be ,E 1 glea ac a a e f h
1 e ee 1 hef e
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Business strategy:

The 1

i1ia e fE

a fac e hich

de ice
ca e

each

he 1 ge
1 cede ice

he egade

ecificai1 . E

cha ac

fa e

el 1c 1

ad af

C aie ad

1 beeec 1c de ice

1 beabe ¢ eca f hel

e .Tht ceae a1 1 e

1 beabe ed a aci

€

be ee

f het a fac e ech ica

caabi1 a dfe ibi1

ide f 1 ea

icai

.Theef e,1 ead f aii gf

dc, e 1 bediec

e gagi g

1h e 1a ¢ e ada 1ghe f aef

hei eed . Webeie e hi 1 be c eiil eedge
c e1 a e a e b i1e g ha d

E idead 1 1 he a e.

Scaci ad 11 fEXXci1 haceae a a e

i1 f 1 h de ad e e .A e

deice ad a aci a ea he E e , he

a e fEXXc ec 1 begi iceaede 1

1 1ed N E ci1 1 ee beceaed

de ed. E cC ec e chaacei ici heabii

ede c a aci be ee ai eec ic

de ice .

€
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3.3Exxor vs Other 10T Technologies

Exxor IBM Watson IOTA
BlockChain

Security Highe ec i The eceddaall a e
ac e a 1 haed e 1 a aci
c e 1h age a g he he a e
hah 1e(1024 b1 ) b ie a e a aci aie.

1 edi he
a aci .

Advantages |D e e ie I ha abi -i Thi ech g ffe
1e ,b ide ca abii  hich eci agai he
e ghice ief e add a de , hichj
de ec age cecedl Tdaa |a e e d
a aci h gh iaeb c a aci a 1d

e / e chai e dighecac a1
1ed e ad ad a act ece a f aidaig
he e ad. he a ge.

I e e a
C e iha i labe |Thea ac ba ed
diffic ag ih , jec f bidiga aaie
de e de a a aidai g he chai ae he
aiabe ( eigh, e 1a fa a a aegie
de h,heigh ec.)f I Tadb ¢ ba ed heigh c e
fidigie. chai 1 b ee
Diffic 1 dified |Sa a 1gf
b a dif i gfac age-cae
he a eigi de e fa
ade diffic I Tadb c
chai 1
The ech g ca be
edf a aie f
diffee a icai
i hel Tid ad
1 e e aief he
future
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Disadvanta |N diad a age ei |Y eed hae |Q a C ai

fa a di ha be alT aeg 1 |aee iedf
da ed afe acca dhaea |hadig be
ech ica bei g g d edge he e a
1 e e ed fhec e ad|1i1 ge a e
f eb 1e e eaed a dchec
ce e ad he
e 1 de
e he
ech g.
Y ide
ade aied
deci 1 f he
I'T h ica
e 1 e ,
1c dig e
adc ec11 ,
h ica cai
fde ice ,a d
b i1e e
a ici a

3.4Exxor Future Prospects and Development:
Wha fea e d e E ba fha 1 aei he

efe ed e f I'Ta icai 1 hef e?0¢e f
he e fac ha 1 di1gi1hE f he 1
1 hi egad 1 bei e 1e A efee cedb Wii edia
Ke eghdefie he e-b d a ag 1h

ec 1 1cehee 1 fa ag ih <ca be 1 aedb
b ef ceaac .A f2017,a 11 e egh f
224b1 1 efe edf ei1 icc eag i1h .C e
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Quantum IFP Quantum ECDLP Classical |

X Qubits X Time4-X* | A~ Qubits 7- X Time 360-A* | Time

512 1024 (.54 109 I 110 | 700 0.50 - 10° c

T L TR s AR NN VAR TR | TS T T % (Ve IR V|
2048 || 4096 ] 34-10% |]224 |[|| | 1568 40-10° | e-10"7
3072 || 6144 120-10° |[]256 ||| | 1792 6.0-10° || c-10%
15360 || 30720 | 1.5-10% |j512 ||| | 3584 50-10% | ¢-10%

Where X is the input length in bits.
Figure 19:Qubits and Time required to break each key size

for Fp

A e1 e 1 ed,c e b ¢ cha e e he
256b1 ec 256 le1 icc ed a1 aa ee a
defi edi heSa dad f Efficte C gah .U de
ecia cic ace,a e ca bedee 1edb a he
ce he a eca ica c el afe a 200

iga e.Wih a C 1g heh 1 ,ad he

fac ha ECCa ead ea e ca ica i1h idecha e
aa , el c¢ 1deat be ade he gic f
a e fdigia iga eag 1h e e hi f

a e .Thi 1 hefc f gigeeachad
de e e 1 E

E c ¢ e 1ea agea 571bi ,

ecifica ec571 1.1 de ffe ech icea d
acad a age f he age be f bi e ied
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cac ¢ e e 1 efied, e 1 gdiffee ¢ e

1 bei e e ed.

Thech ice fe1 icc e aa ee 1 b e;cae be
ae a 1 de 1 1fa .Seea aa ee ch ice

ha ebee de e ed,a de c ibed he SafeC e ebie.

Pa add f 1 ec e E 1 hef e
ae dec ideai ,giig e e hechice f ha
c e ea d heabii e 11g 1h 1 e
c e.
Sice he e e egig a c e eai a
,ad a ¢ gahe ae 1g e

a ec 1 eh d.,E ha ch e e e
ie a dhigh-bi e ide a ei ace hie
he - a 1d a e.The jeced i ebef e
a acica a c e hac dd a da agei

a dfie e ea .B d bigE e 1e, he

e 1ed 1 el ad ed; hi 1de e1 e

caef ch ea  a C ga hic eh d. Thi

1 jeced be 1ht he e fe ea a he

de e e f - a c gah i be edad
died e h gh .
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3.5 Future Applications
E ca be edi a aie fb 1e e hicha he

I Teh g f daae dig, «ce igadec i

S chdeice 1 beabe ¢ lcae ea e ,ad

11lae a aci 1h hei acc a 1g

ecet /c ac eai .B ha ae E ecia 1 1

g ec 1 c hich ha e he a daci 1ea

age fif ai a eigaac ,ee f  a

c e 1 hef eF hi ea ,E 1 fidi ef
de a icai heei f a1 ce 1g 1 bea

e 11e1 eadee a a e d ead

1¢c € 1e ce.

A ea eca begie fa a efiig ai .The
11 e 1 acaca ac he eae ga ai

U ai11g he ce 1 heca cac ae hea

fdi ace bec eedadhe 11 a ffe

e 1ed ¢ e1.The a e fhee 1edfei ade

eec ica 1 a adhea ffec edi
ec dedi a ed ecei .S chaciiie ca be

ef ed 1hE , 1cel a 1C a acil 1h
feea dgie a ec e e f daa age fa

c a

S fa hi i a a 1 fa a a 1icai ha

ha bee ed.I he ea f e, he be f e 1

80



X

eec icdeice 1 aid g .Thee e 1
gai e gh ce ig e aca de he E
e adiiiae a aci .l agiea e 1 e

heea hede ice haea dc ec eachf a ec e

e aa cade daaF ea ec 1de a
a h e heea he e h eh deec icie
aec eced each he 1aE .The1 f a1

ecel edca be f a 1 g a e, cha heaeagei e
heac a 1 ac ai c 1¢g e aciae, he

1 eee fhee 1 e affecighe eai1 fa
aht g achieec.Schif ai ca he be d

he ¢ aile 1h a ¢ ac , he ec d f hich

1 a be ed he ¢ .I hef e if heh e
1beitg d, ei1 1f a1 ab a g ifica
cha ge heh ei1 he a cha bi gc , be
igh cha ge ec. 1 be eadi a aiabe. Thi de ca be

f he caed a a eighb h d a
ciie e e .
SiceE a ai dece a1 e e ,1 agie

b 1ghei e eadhaig bad idhdaaea-1 e
ith a ISP e bci 1 acc aied 1ha
h fee. Thi 1 ibe 1 ceE 1 1deede f
a ce aa h 1 adhe de he e e ae he

ea f he e

81



Figure 20: The advent of smart homes with Exxor network

connecting loT supported devices

E 1a 1 he fdee 1ga a gid Af e
a gid 1e eif a1 ab he beha 1 f

e ec ici ie adc e 1 a a aed fa hi

1 ¢ heefficie ¢, e1abii1 ,a dec ic f

eec ici .Thi 1,1 he g ,beefic e ad

heg e e ch ebe ee (P ) 1ae b ic

c a 1e ba ed heac 1eddaa.

S chai baed E ia a aida icai 1 ce
hefea e fa 1g 1c a aci 1 eed he
a e ad a ai ce .S 1 f aci1g
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g d hiehe ae he ad, geig ie

e cha ge1 e 1f ai ha ebee he a e f
ea .S hiei1 efec gic ha he 1ic 1 ge a
e h 1h heE ,1 ee ha fa 1 ai

e ai 1 1eda ee .B 1th he1 dci1 f e
IT edde ice 1 hef e, hi a 1icai 1 eea

a b 111 e e ai

I he ha ace 1cai1d ,hee ea e f

edicai 1 e eeig a1 adadad
eg a1 ,ad hel Ta icai 1 ee h e
1 de e e he e e ea e1 a aiedad
e 1d aie a e hei edicai 1 e. Thi e f
1f ai 1 e i11eadE ee be a g
c ede aca he e e f 11 hef e

&3



X

Exxor Roadmap

Exxor Roadmap for Next 8 months
1-Aug-17 20-Sep-17 9-Nov-17 29-Dec-17 17-Feb-18 8-Apr-18
Feasibility Study with loT applications and Genesis phase

Encoding of SHA-3 Standard Hashing Algorithms with
testing

Encoding of trust systems with minting rules followed by
testing

Implementation of difficulty algorithms with their
modifying factors and test results

System developer beta released for review and
improvement

Archetype of the Network applied to an application area
and results verified

Complete white box and black box testing of the whole
Network system

Figure 21: Gantt Chart for future endeavors

The e 1 cedad aded,a d ead a 1 deb

1 hel T d. The £ 1gGa cha h e f
he a e 1ed ea he e .E 1 a ed be
eceaedi 1 bea haei 4 h 1 e aigf

Se e be.Afe 1 1 g he e baed be a
eile , e 1 f he he e a a 1cal1 aeaad
aa e hee .Fia he e 1 deg a ig

84



e 1g hae ee he a1 e 1e

f hf e e ad cile

Table 1: Accurate start and end times for

€

eha e ¢

activities
Task Name Start End Duration
(days)
Feaibii S d ihlI Ta icai adGeei 01/08/2017 | 15/09/2017 45
ha e
Ecdig fSHA-3SadadHahi gAg ih 16/09/2017 | 12/10/2017 26
theig
Ecdig f e ih 1ii1ig ef ed |13/10/2017 |25/11/2017 43
b ei1g
I e e ai f diffic ag i1h 1h hei 26/11/2017 | 18/12/2017 22
dif i gfac ade e
S e dee e beaceaedf eie ad 01/01/2018 | 25/02/2018 55
1 e e
A che e f heNe a led a a icai 26/02/2018 | 03/04/2018 36
aecaad e e ified
C ee hieb adbac b e 1g fhe h e|04/04/2018 |25/04/2018 21
Ne e
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Investment Process

Wiha ai111a1 e e f10 11 USD, eca
diide he d e adaa ¢ hei a 1 aec .The
N be fe ee/e 1 e 1edha bee e a
11 a g aa ee hi jec  f 11
Table 2: The investment dynamics
Investment Area Approximate Cost
DuringProjected Time (3$)

S f ae/Ne E gi ee 3,000,000
c ac
C ga he /C cC ece ¢ 720,000
Eec ica/Eec icE gi ee 850,000
P jec a age 910,000
Re eacha dDe ¢ e Diii 1,600,000
Acc /Fi a ceDiii 623,000
Mai fa ec e 750,000
Uiiie 1,100,000
De c e 120,000
Sf aeh e eae 50,000
Saiai faciiie 200,000
C de e 20,000
Ta e 15,000
Saig/B 42,000

Total 10,000,000
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Approximate Cost During Projected Time

= Software/Network Engineers on contract = Cryptographers/Cryptocurrency experts = Electrical/Electronic Engineers
" Project managers = Research and Development Division = Accounts/Finance Division

® Mainframe computers = Utilities ® Desktop computers

= Software house on lease ® Sanitation facilities ® Cloud servers

= Taxes = Savings/Bonus

Figure 24: The approximate costs on the Pie-chart
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The E 1
bjec  hich 1

X

4. Conclusion

f he eie

ee 11e . E

idea fc eci adheeh g
ibe. I 1 ed ha h gh hi

ha ¢ ai 1 haeabe e f

ad f 1 fcie

¢ e11 ,ad a

Wih head a ced ha hi g ech

chec 1 , gaded
e ee 1tba , 1
alabe 1e e ad, 1

11g a c

,fi ed 1hhighe

al 1 e €

€

€

€

, 1 eie

C eci f
1 abi ia
ae ht dea

e fc eci1

el heic ecii

ee fe 1,

g ,dece aied

aidai ehd,

ch 1a1 ,dece aied ,

cede 1 1

ideat adg

e ; E 1 g1g be e fhe

ech gica ad acedfa e

ha eacha ce e a a f hec e

1 ge1g ech

,dece a1 ed

dbaed eh

he ae.We
ech gie b

g1 e e edi Sa gad

he eea bad.Weca aaf

fhe a adc ce
ih b d.E
bic 1 afee
achi e ¢ f c

e ha ce he efficie ¢

ae
ech

ef

aci1 11e
gligig
f a bad

hefa e
hefa e
bea aiabe

, 1ha achie

eci ga deice a e a

fc

adad idedb ¢

de ha e heabii

aile adi

e he ai

a ie . The achi e achi e

a i 11

ig df
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hebe e a dE ha a ig ifica ei hede e e

f he e ce €.

Initial Coin Offering

Thec 1b 1 1 beacce edi hef 1g

¢c ecie:Bici1,Ehe

B edigheec c ecie,1 e aeeffeci e
chai gE T e a he ae f1EXX e 0.30USD
(¢ 1ae ) hichaei a e hei a e.

(E cha ge ae aecac aeda hei e fhe a aci )

Key information

. Acce edc 1b 1 1 Bici,Ehe.
. If he 11 e iedcaia f12,000,000USD i
cachedb hee d fhec d ae,a

c 1ib 1 1 a aica be e ed he
EXXh de b he a c ac .
. The ai ¢ d ae i a f 60days i had
ca 1 eached
. A e dh ghec dae 1

a aica beb edb a ¢ ac .
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Minimum goal

Hard Cap

Pre-ICO Maximum amount of
tokens issued

Pre-ICO EXX token price
(equivalent)*

Pre-ICO Start Date

Pre-ICO End Date

ICO Maximum amount of tokens
issued

ICO EXX token price
(equivalent)*

ICO Start Date

ICO End Date

Tokens to team

Tokens to Public

% of Tokens to Team

% of Tokens to Public

Total EXX token supply

$2,000,000 USD
$23,900,000 USD

10,000,000 - EXX

$0.20 USD

2017.10.12
2017.10.26

73,000,000- EXX

$0.30 USD

2017.10.30
2017.12.30
17,000,000 - EXX
83,000,000 - EXX
17%

83%

100,000,000 - EXX

*Exchange rates are calculated at the time of the transaction
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The E

C a

1c LTD, ¢ a

Company Information:

be : 109395831 a
egi eedi U i1edKi gd

CERTIFICATE OF INCORPORATION
OF A
PRIVATE LIMITED COMPANY

Company Number 10939583

The Registrar of Companies for

i

ac
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Reports for investors:

E 1icLTD 1 biheaae h e f e
h de ha e ge ie eachie e ¢

acc di ghe ad a eae hai ga ICO.

The e ¢ 1 1c¢ de:

Re c e ad ¢ eae bjec chage.A a
1 ec € haeh de , e h de 1 ee ed

1 e aeabe ¢ ac E icLTD 1a

1 e @e . g

* M h e eef ee haeh dead e ia
1 e

M h e f ee haeh de.

* Bi-a a ebca 1hCEOf ¢ e haeh de .

9

A a bic e eeae c a
ef a ce.

* A ac aea di e f ee haeh de.
* Mie e achie ed

C f 1 efa e

e C c ¢
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