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Isleyis
Kavramlar zor oldugu igin

* Once pratik taraftan yaklasarak
- Mekanigi
- Ornekleri

* Sonra teorik kisim

* Anlatim kolayhgi icin basitlestirmeler (Bitcoin’de cift
sha256, orneklerde tek; zorluk vs.)




Kaynaklar

@~ () Bitcoinand Cryptocurrency Technologies

- =

https://www.coursera.org/learn/cryptocurrency

[BM Blockchain Foundation for

Developers

https://www.coursera.org/learn/ibm-blockchain-essentials-for-developers/

Blockchain for Business - An Introduction to Hyperledger
Technologies

LinuxFoundationX - LFS171x
Started - Oct 25, 2017 o i@ £

Resume Course

hitps://courses,edx.org/courses/course-v1:LinuxFoundationX+LFS171x+3T2017/course/



Kaynaklar

Blockchain: A Practical Guide to
Developing Business, Law, and
Technology Solutions @208

[SENSSRNS, A A by Joseph Bambara, Paul Allen, Kedar lyer, Rene Madsen, Solomon

TECHNGOLOGT 308 I TIOWS

Lederer, Michael Wuehler

st Edition = Active, In-Print = 320 Pages » Paperback / softback

9781260115871 -1260115879
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Kaynaklar - video

g & CERIE'L"XFEEK 5-9 MARCH 2018

""" HOUSTON, TX

Blockchain rising: What does it Blockchain rising: What does it Blockchain rising: What does it

mean for upstream and trading? mean for upstream and trading?  mean for upstream and trading?
(23sec) (2.47min) 1139

023 248 Blaockchain has powerful potengal enargy apphcatons -
B ain has powerd 163 gy applicatio Blockchain has powerful poteniial ansngy apphcatio m e o
and risks. This tachnobogy promesas io enable “smard and risks. This tachnobogy promesas io enable “smard e N A T, B N
supgply chains, e-g ance plationms, a J ance plationms, a bl s

https://ondemand.ceraweek.com/search?q=blockchain
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Bitcoin ne, kayitzinciri(blockchain) ne?

® bitcoin . @ blockechain

Search term - Search term +
¥ O
Worldwide 2004 - present ¥ All categories « Web Search «
Interest over time O <L
i
. Jul 30,2017 Dec 10,2017

Average Jan 1,2004 Jun1,2012
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Fark onemli

Kayitzinciri: Metod

Bitcoin: uygulama

www.barissanli.com



Satoshi Nakamoto

Bitcoin P2P e-cash paper
Saloshi Nakamote | Saf, 01 Mov 2008 16:16:33 0700

I've been working on a new electronic cash ayatem that's fully
pear-to=-peer, wWith no trusted third party.

The paper i= available at:
i : : ]

The main properties:
Double=-apanding is prevented with a pesr-to-peer network.
No mint or other trusted parties.
Participants can be anonymous.
Hew coins are made from Hashcash style procf=-of-work.
The proof-of-work for new coin generation alsc powers the
network to prevent double-spending.

Bitcoin: A Peer-to-Peer Electronic Cash System

Saloshis MaTl

www.barissanli.com



Satoshi Nakamoto

Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin(@gmx.com
www.bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online
payvments to be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusted third party 1s still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps transactions by hashing them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot be changed without redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires mimimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.

VWW VY VW.Ud



Neden onemli

* Makalede "blockchain” gecmiyor

"As later blocks are chained after it ing a chain of I.:Inll:.ks .ah.ead

lom Bl tim

* 1991'de Stuart Haber ve W. Scott Stornetta

* Zaman damgasl
- " earliest transaction is the one that counts”

* Proof of Work : Calisma kaniti

10



Pratik bir problem



Kapicilar Krali — Duz hesap

- Albayin borcu ne kadar?

/

/ -440
-555.75 kurusg yapta duz hesap olsun

%1 0 komis)./;).n da koy. R

https://www.izlesene.com/video/duz-hesap-kapicilar-krali/8447939

www.barissanli.com
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Bakkal Defteri

e Tki defter var
- Seyit ve Bakkal

* Apartman sakinleri var

e (Guven nasil tesis olur?

www.barissanli.com
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Teknik altyapi

* Hash — 0OzUt
* Sifreleme

* Bitcoin yapisi
* Hyperledger



Hash - OzUt nasil calisiyor
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https://www.cryptocompare.com/coins/guides/how-does-a-hashing-algorithm-work/ 15
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DNA veya parmakizi

Mesaj
. B
Mesaj)

. 3

N/ AN/ AN/ N/ AN/ N/ 4
. B

16lik duzen gosterimi

f.

ozUt(

www.barissanli.com

impart hashlib
Mesaj="Baris"

#mesaj karakter kodlamasinil dedistirelim
Mesaj=Mesaj.encode{"utf-8"}

#ozotond alalim
hashlib.sha256({Mesaj)

=sha256 HASH object @ Ox7fSbeob2abcb=

ozut=hashlib.sha256{Mesaj)
# 16lik dizende bir gisterime cevirelim
ozut.hexdigest()

'bbeabab T fedad38lfe517e03d5Fc4758e9022066T354c153dc20efocddbeddch3’

16



Problem

* 6 arkadas var
- Baris, Ibo, Ayse, Seyit, Ali, Mehmet

* Kendi aralarinda borg¢ alip veriyorlar
* Nasil en guvenilir sistemi kurabilirler
* Sayfa=Zincir

17



Zincir 0O
* Deftere her gelen yazabiliyor

* Tek bir defter mi tutmak iyidir
* Herkes de bir defter olmasi mi?

18



Zincir 1.0

Sira No: 1

Sira No: 2

WN -

Barig'tan Mehmet'e 10
Ali'den Ayse'ye 2
Seyit'ten Ibo'ya 5

WN -

Mehmet'ten Seyit'e 2

Ibo’dan Baris’a

Ayse’den Mehmet'e 3

5

19



Zincir 1.0 - Problemler

* Kayitlar kimde duracak

* Eski kayitlar ile biri oynanip
oynanmadigini nereden bilecegiz

* Deftere kayit ne ile yazilacak

20



Zincir 2.0

Sira No: 1
Tarih: 17 Mart 2018 10:00

1
2
3

Baris’tan Mehmet’'e 10
Ali'den Ayse'ye 2
Seyit'ten Ibo’ya 5

SiraNo: 1
Tarih: 17 Mart 2018 10:00

1 Bang'tan Mehmet'e 10
2 Alrden Ayse'ye 2
3 Seyit'ten Ibo’ya 5

Herkese birer kayit

Sira No: 1 Sira No: 1
Tarih: 17 Mart 2018 10:00

Sira No: 2
Tarih: 17 Mart 2018 10:10

1

Mehmet'ten Seyit'e 2
Ibo’dan Baris’a )
Ayse’den Mehmet'e 3

Tarih: 17 Mart 2018 10:00

2 AldenAyse'ye 2 2 AlidenAyseyye 2
3 Seyitten Ibo’ya 5 3  Seyitten Ibo’ya 5

1 Bans'tan Mehmete 10 1 Bang'tan Mehmet'e 10

21



Zincir 2.0 problemler

Herkesde kayit var
Tarih de var

Fakat deftere yazarken anlasmazlik cikiyor

Ibo kendindeki kayitin farkl oldugunu iddia
ediyor

22



Sira No: 1
Tarih: 17 Mart 2018 10:00

Zincir 3.0 Defter butlnltgd

Sira No: 2
» Tarih: 17 Mart 2018 10:00

| 1
2
3

Baris’tan Mehmet’'e 10
Ali'den Ayse'ye 2
Seyit'ten Ibo’ya 5

'66eab6ab7fed4ad381£f6517e03d5fc4758e962266£354¢c153dc20efcd000e84cb3' —-

www.barissanli.com

Onceki hash: 66ea6a57..

1 Mehmet'ten Seyit'e 2
2 Ibo’dan Baris’a 5
3 Ayse’den Mehmet'e 3




Zincir 3.0 problemler

 TIk 6zit ne olacak?
Gene5|s blogu
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Zincir 3.0 problemleri

* Herkes kayit degistirip yeni 6zit alabilir
* Islem sirasi degistikce 6zitler de degisir

islem = "1 Baris'tan Mehmet'e 18%n"
islemé= "2 Ali'den Ayse'ye 2hWn"
islem+= "3 Seyit'ten Ibo'ya 5"

hashlib.sha256{islem.encode{"utf-8")).hexdigest()

'06ladeF4734838T3ed4d51b7264Cc2ch]lo0 7111384085560 c40cd514a208deliec

islem = "1 Ali'den Ayse'ye 2%Wn"
islemé= "2 Baris'tan Mehmet'e 1@%n"
islem+= "3 Seyit'ten Ibo'ya 5"

hashlib.sha256(islem.encode|{"utf-8"})).hexdigest()

'TelTiceeZlf5abdldToeZeda225 700053433 T50cccAC9136Cc0dE660dEd205235T!

25



Zincir 4.0

* Her sayfada nasil mutabakat
saglayacagiz?

* Sayfalar nasil tasdiklenmis olacak?

26



Zincir 4.0

* Once herkesin islemi yapacak parasinin
oldugunu dogrulariz
* Nasil tasdikleyecegiz? (madenciligi)
- Bir bilmece soracagiz
- En hizli cozen— ¢o6zumu ile ilan edecek
- Dogrularsak zincire ekleyecegiz

27



Bilmece ne olsun

* Ozitler tahmin edilemiyor

Mesaj
hashlib.sha256{b 'baris').hexdigest() -[:;-
f. .(Mesaj)
'e299519 TV cf5fET9594325c18cb3T15d33F8349d7ed08d22Tc15ddlc 773097 ozut

. 1

» Ozltlerin basindaki 0’lar /AN *’EL// /4

* Bu O’lari bulan denge agirhigi (Nonce) 16lik diizen gésterimi

Denge bir rastgele sayi olsun (burada denge=67)

hashlib.sha256(b'baris,&7"').hexdigest(}

'O0ab7alon05385b58909cTRaThE43929eT4c3d42284TdalaaiBi8c3i3tThecadc9a’ 28



Zincir 4.0 Denge agirhig

Sira No: 1 Sira No: 2
Tarih: 17 Mart 2018 10:00 - Tarih: 17 Mart 2018 10:00

‘ Denge: 31244 Denge: 534534

/’ Onceki hash: 4230909ea0... Onceki hash: 00000a57..

|

\ 1 Baris’tan Mehmet'e 10 1 Mehmet'ten Seyit'e 2
2 Ali'den Ayse’ye 2 2 Ibo’dan Baris’a 5

3  Seyit'ten Ibo’ya 5 3  Ayse’den Mehmet'e 3

'00000a57fe4ad381£6517e03d5fc4758e962266£354c153dc20efcd000e84ch’ —

www.barissanli.com



Zincir 4.0 problemler

* Bir sre sonra en guclu bilgisayara sahip
olan tum kayitlarn hizla degistirir

- %51 problemi
* Zorluk derecesi gerekiyor.

30



Zincir 5.0 alpha - artan zorluk

def ProofOfWork{msg, zorluk}:
start=time.time()
for i in range(Q,l000@Q008) ;
mesaj=msg+", "+str{i)
ozet=hashlib.sha256({str{mesaj).encode{"utf-8")).hexdigest()
if{ozet[0:zorluk]==("0"*zorluk)}:

print{mesaj+" Hash="+0zet)

end=time. time()

print{zorluk,". zorluk derecesinde toplam zaman", (end-start),” saniye")
break

l Zorluk derecesi arttikga (0zutun basindaki sifir
for zorluk in range(1,7): miktarini arttirdikca), o kadar sifir ile baglayan
ProofOfWork("baris",zorluk) ozutu bulmak zorlaglyor

baris,® Hash=Qa35925627b504b454ae29%eb40dbe3Ta04f75Tb72dd457948b23839446953176

1 zorluk derecesinde toplam zaman.2.0008144378662100 saniye
baris,67 Hash=00ab7al9005385b58909cf6a7b843929ef4c3d42284fdalaa3808c33fbcaBc9a

2 zorluk derecesinde toplam zaman_0_0010302066802978516 saniye
baris, 2604 Hash=000ad897416ef73dfbc9378ela2c0dc7T6424b5a254195063b76c537783697d6

3 zorluk derecesinde toplam zaman.Q.0271928310304287] _saniye

baris,109913 Hash=0000dcc0228940d7dc21a4a81a83f13b52cc7b40237297afb5d3dal3a2ead210

4 zorluk derecesinde toplam zaman_l.0528175830841064 _saniye

baris, 816526 Hash=0000022b0bff6852553a015228ddd8d5934b97a2dbcaf626f89118b6b219455f

5 zorluk derecesinde toplam zaman 7.8889007568359375 saniye

baris, 13893372 Hash=0000008347218d277aedalbads6cs0aee323af1665eb8073721c77¢c783236a0e 31

www.baris® zorluk derecesinde toplam zaman_l142 37713646888733 _saniye



Bitcoin neden cok enerji tuketiyor?

 TUm bilgisayarlar ayri ayri cozum ariyor

® Megahash or MH/s = millions “
®m Gigahash or GH/s = billions *
B Terahash or TH/s = trillions *

m Petahash or PH/s = quadrillions ”

'H/s is often used to state the hashrate of curre

www.barissanli.com

Hashrate1
Power Usage2

Power

Efficiency2

Controller

Noise @
4ft/1.2m2

Chip Process

Price New2,3

Price Used2,3

Avaloné
3.5 TH/s
1050 Watts

0.29 Joule per
GH

Separate

(RasPi)

55dB

28nm

$550

(Canaan)

$360 - $875

AntMiner 57
473 TH/s
1350 Watts

0.25 Joule per
GH
Built-in

62 dB

28nm

$440 (Bitmain)

$440 - $674

AntMiner 59
11.8-14 TH/s
1350 Watts

0.1 Joule per GH

Built-in

70dB

16nm

$1831 - 2016

(Bitmain)

n/a



Su 1sitmak mi, madencilik mi

Bitmain Antminer Apw3++-12-1600 Psu S9 L3+ D3 Giig Kaynagi Sifi
$1.299,00, n11.com adl majazada

Bitmain Antminer Apw3++ -12-1600 Psu 89 L3+ D3 Gii¢ Kaynad: Sifir; Marka:Diger tzellik
nit'de Giig ...

o '-,_\-\
, Sinbo Sk-7372 Su Isiticisi 1.7 Lt Catile Kettle 2000 W
Everest Bic-1800mn 1800w Power Supply Antminer S9
; $25,50, n11.com adh magazada
$1.063,95, n11.com adl majazada
Everest Btc-1800mn 1800w Power Supply Antminer S9; Marka:Everest dzellikleri ve en uy Sinbo Sk-7372 Su Isiticisi 1.7 Lt Cattle Kettle 2000 W; Marka:Sinbo 6zellik
Kaynad ...
Sk

Bitmain Antminer Power Supply Apw3++ 1600w
]

£799,99, n11.com adl majazada

Yok 1 Griin yorumu

Durum: Sifir, Garanti Siiresi: 3 Aydan az, Garanti: Var, Baglamamig, Marka: Diger, Kutu: Val
1200 Wve ...

33
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Zincir 5.0

Baslik

Islemler

ersiyon: 1.0
Sira No: 1
Tarih: 17 Mart 2018 10:00

Denge:31244
Onceki hash: 4230909ea0...

Version: 1.0
Sira No: 2

1 Baris'tan Mehmet'e 10
2 Ali'den Ayse'ye 2

3 Seyit'ten Ibo’'ya 5
.

/
/
/

'00000a57£fe4ad381£6517e03d5£c4758e962266£354c153dc20efcd000e84ch' —

™ Tarih: 17 Mart 2018 10:00

~ Denge: 534534
Onceki hash: 0000a57 ..

1 Mehmet'ten Seyit'e 2

2  Ibo’dan Baris’a 5
3 Ayse’den Mehmet'e 3

34



Zincir 5.0 Problemler

* Islem sayisi arttikca 6zit almak zaman
alacak

 Ozit'te sifirlari bulmak zaten biyuk enerji
aliyor (madencilik)

* Isi kolaylastiralim

35



Zincir 6.0 — Zincir agaci

™

Sira No: 1

Tarih: 17 Mart 2018 10:00 ——  Artik sadece baslk kisminin 6zitinU alacagiz
Denge: 31244
Onceki hash: 4230909ea0...

islem 6zutl: Dfe2e092. «—

i
1 Barlg’tan Mehmet'e 10— ®78a59cfe59d7e5218. . 1 an0ae0ms 1t
2 Ali'den Ayge’ye ?2 P 6239ca05b6cel9621 .~

Df6e2e09225£60. ..

3 Seyit’ten ibo’ya 5 ———® 74122r921144d3c7a6. . > 1113840

7d122£92114d3c7a6. .




Zincir 6.0 — Teknik kisim

* Merkle Agaci

ABCDEEEE ....... Merkle root
J.-' \
ABCD EEEE
! \ !
AB CD EE ....... E is paired with itself
fF N SN
A B CDE......... Transactions

https://bitcoin.org/en/developer-guide#transaction-data

www.barissanli.com
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Zincir 7.0 - glvenlik/gizlilik

* Kimse ne islem yapildiginin goérilmesini
Istemiyor

“Acik anahtarli sifreleme”

38



Zincir 7.0 acik anahtarl sifreleme

Bob Alice

- Iki asal sayi alinir _i-'m:'" Ik?;_!' &—-_‘;?ww_“?h?
- P=5ve Q=11 s | " wess
- Mod hesaplanir=5*11=55 s =
- Anahtar icin e _._n.,c:..ﬂ r-/g-" - M /?-!'

. f=(P'1)*(Q'1) = 40 private key public key
- Sonra f ile aralarinda asal, ama f'den kicglk bir sayi

alinir: 7

- Acik anahtar (7,55)

- Gizli anahtar*7 Mod 40 = 1

- Gizli anahtar =23 (23,55)
* Sifreleme: 2 —» 27 Mod 55 = 18
* Cozum : 1823 Mod 55 = 2

39
www barisdttps:/fen.wikibooks.org/wiki/Cryptography/A_Basic_Public_Key Example



Artik isimler yerine acik anahtarlar var

Zincir 6.0

Sira No: 1
Tarih: 17 Mart 2018 10:00
Denge: 31244
Onceki hash: 4230909ea0...
Islem &zutu: Efe2e092..

|

Zincir 7.0

1 Baris'tan Mehmet'e 10
2 Ali'den Ayse'ye 2
3 Seyit'ten Ibo’'ya 5

Sira No: 1

Tarih: 17 Mart 2018 10:00
Denge: 31244

Onceki hash: 4230909e4a0. ..
islem 6z{ti: 4324FE..

1 4245513 5536246 10
2 2234235 5353345 2
3 1435553 0909366 5

40




Zincir 7.0 - Problemler

* Bir islemi “acik anahtar” sahibinin
yaptigini nereden bilecegiz?

* Parasi oldugunu nereden bilebiliriz?

Signing Verification

o
;

AN

- Dijital imza A

.

Data
s

I

ly signed data
?

111101101110
Certificate i re
‘\._ K—J ‘
= @

Attach

to data
1011001
!

If

00110101
Hash
ashes a

itall
1 0 100110101
k Hash
E the hashes are equal, the signature is valid. 4 1
AN
Digitally signed data




Zincir 8.0 — Islem yapisi

: : Girdiler:
1 Bang tan Mehmet'e 10 ‘ - Barisin onceki islemlerinden aldiklari
l - Barigin imzasi
- Barisin acik adresi
1 4245513 5536246 10

Ciktilar:
- Mehmetin agik adresi
-10

42
httpsi//pascalpdres.gitbooks.io/implementation-of-the-bitcoin-system/content/1-transaction-4-structure.htmi



Iki defa harcama problemi

* Kronolojik, zaman damgali bloklar
* Bitcoin'de 10 dakika bir zincir

* Saticilarin 6 zincir kadar (1 saat)
beklemeleri isteniyor

43



Enerji Sektoru ve Kayitzinciri



Varliklar, transferler, faturalar

©
. B

Inveicing
platforms 6]

®
M -

[T
T Document Document
8] courier courier
il
|
Expcrt Import
SLre customs customs
9 B ®
_ ﬁ
— B4 — H — EI
Expcrier Frelght Pre-shipment Export Carrier Import Importer
forwarder inspector terminal terminal

o 2T
@

-—
ini Nl
"""""" Exporters  Interbank messaging Importer’s <"~
bank bank
@
i
ini ,
Correspondent
bank
—— Physical shipment of goods Risk mitigation <——— Transfer of instructions & documents
------ # Payment ====-=--% Financing

whttps:Hwww:pwc.com/gx/en/industries/assets/blockchain-technology-in-energy.pdf
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Islem topografisine et

Traditional transaction model

Providers
e.g. sellers, electricity
producers, lenders
Intermediary, ® . . .-.
platform M\
e.qg.
exchanges, .
traders, PaARS
banks,e_nergy i Voo
companies @ o 00 Customers
e.g. buyers, energy
consumers, borrowers

Blockchain transaction model

Traditional processes
vork and
rork operator Energy company

Bank Payment
______ aﬁ service provider
| gl - - . L.
. -

Conventional \\\ |
generation AN |
e Residential
Traders user
Industrial PR
user - _
_____ Electricity
- P t /i .

ayment fiee Storage Photovoltaics

Data / blockchain (RES in general)

4]

Processes in a blockchain-based system

Photovaltaics
(RES in general)

Conventional

Network and
network operator
’

¢ c
i

Trading platform

r -

.

Industrial user Residential user

https:/iwww.pweicom/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-and-consumers. pdf
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Deneyenler

Crypto-
currencies

Energy
companies

Developers/
tech firms

Projects

Ethereum

RWE

Block. it

Block-
Charge
Blockchain
applica-
tions in

the area

of electric
mobility/EV
charging

Coin

International

Energy
comparies

onelpP

POWR

Pilot project
trialling a
decentra-
lised energy
system

VATTENFALL

Power-
peers
Peer-
to-peer
marketing
of electric-

ity

LOQ3ENERGY

Exergy
Distribut-
ed servers
to provide
heat for
homes,
with sup-
ply billed
via block-
chain

N
- .-
TRANSACTIVEGRID

Brooklyn Microgrid
Pilot project connecting
10 households in Brooklyn
through a blockchain-
based microgrid

DNSENSYS

Solar
Coin

Solar
Change
Platform
for the
exchange
of Solar-
Coins

Bitcoin
Ripple

= Nasdaq

Slock. it

onelP
(o)

CONSENSYS

LOZEN

https:/iwww.pwercom/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-and-consumers.pdf
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Komsudan komsuya elektri

Figure 14: BrooklynGrid project

TRANSACTIVEGRID
Microgrid
Electricity e .
1 1
Data @ . = i
Token system
Blockchain
5 households produce Power productionis ¢ ) Electricity surplus 5 households buy
enerey surplus metered on a second- and demand is energy surplus
& P by-second basis, with calculated using (at present: manually)
information converted to fictitious tokens p ' 4

blocks

In future:

Buyers and sellers to use app
allowing them to specify their
preferences (e.g. donate 10% of
electricity. sell more when prices go
Lo ) w..) g >
Payment through eneragy bory - —
tokens — no intermediary
required

In future: microgrid to be expanded

. Parties can decide individually with whom to enter into a
contract and transactions are executed immediately

48
https.//www.pwc.com/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-and-consumers. pdf



Degisik uygulamalar

* Kriptopara:www.solarcoin.org
* Esler arasi kredi: www.thesunexchange.com

* Dagitik enerji islemleri ve tedarigi
www.gridsingularity.com

* Okullara toplu yardim Usizo
http://bankymoon.co.za/social-projects/

* Gunes Enerijisi Sertifikalandirma

49


http://www.solarcoin.org/
http://www.thesunexchange.com/
http://www.gridsingularity.com/
http://bankymoon.co.za/social-projects/

Petrol ve gaz piyasasinda

* Seffaflik (vergilendirme, malzeme, kontrol icin)
* Sinir asan odemeler, urun takibi

* Alis-satis kayitlari

* Tedarik zinciri

* Akilli kontratlar

https://www2.deloitte.com/content/dam/Deloitte/global/Documents/Energy-and-Resources/gx-oil-gas-blockchain-articdé.pdf



Konsorsiyumlar

* 2017'de Mercuria, ING, Societe Generale ile canli petrol ticareti

2017 Mart: Natixis, IBM, Trafigura (Hyperledger), ABD ham
petroll

2017 Mayis: 20 Avrupa enerj firmasi, Ponton Enerchain
2017 Haziran: BP, Eni (BTL Group), gaz ticareti teyit
2017 Ekim : E.On ve Enel ilk elektrik ticareti

2017 Kasim: BP, Shell, Statoil, Gunvor, Koch, Meercuri

http://blogs.platts.com/2018/01/15/oil-sector-blockchain/ 51



Elektrik tarafinda

* Varlik yonetimi
* Daha likit elektrik ticareti
* Finansal islem verimliligi

» Daditik enerji sistemle ...e@

* Sistem |§IetmeC|I|g| 10% 20%  40%  20% 10%

eeeee ing ecentralized arging
3"39 eeeee Ge llllllll
Data exchange betesen Value exchanged between Real trme meterng of local Develop EV Chargng Cortruous whentificaton of
takeholders of Smart Gid  dovices in the form gy generation and PR Shaticns. #at | e e appkcatons of
appleatons nteligent Pwrk CCes Fansachon management biackchan based smart Blockchan for 10T and the
conkrol systems. s well as way-sns centracts lo authenticate nec mar
the stanc tion of data ongaing ser st e the
transfers introductons 10 ather
devic

www.barissanli.com  https://www.indigoadvisorygroup.com/blockchain/



Elektrik-gaz da etkisi

www.barissanli.com

INDIGO UTILITY BUSINESS MODEL - BLOCKCHAIN IMPACT
UTILITY STRATEGY AND EXECUTIVE GOVERNANCE

STRATEGY CORPORATE DELIVERY

Measurement Management Capital Program Management Regulatory Affairs
Business Unit Strategy Enterprise Risk Management Investor Relations Legal / Compliance

CORE OPERATIONS
GENERATION NETWORK CUSTOMER

olesale Market Mgmt : en Retail and Customer Strategy
Capital Program Mgmt etwork Operations —

Operations Management

Trading & Risk Management Market Integration / Operations Bulk Power Operations

ENTERPRISE MANAGEMENT

Facilities Management Fleet Management Performance Tracking

KEY .Dmup!ed .Supporled .Lurmted |ndig0

Supply Chain

https://www.indigoadvisorygroup.com/blockchain/
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Uygulamalar ve Paralar

Indigo Stakeholder Activity Taxonomv - Blockcham in Energy and Utmtles

: . Indigo
P2P Trading & Connected Home EV Charge / Share Idea / Startup m Timing Team LNy

L s
rﬂ:\ oxygen @ ::N[;“o" N SunContract SNC Q3 Slovenia Decentralized energy trading platform for IPPs and consumers
LEDGER 3
= |_=I O nhy O Solar DAD SDAO Q3 Israel Building solar farms worldwide and expand their total capacity
cmmc.n B * 2 WANXIANG a .
LOSENERGY 5 (L wmu? BLOCKCHAIN LABS reeneum GREEN Q4 Israel Decentralized energy market enabling monetization of real time energy transactions
aLviander =
- QFOI'I: SIOC k' lt innogy C nclosc‘ rreon  Pylon Network PYLNT o4 Spain Decentralized energy trading platform providing market signals and financial incentives
\\‘ WePower WPR 4 Gibraltar Decentralized renewable energy trading platform
@ Bitcoin Meter Payments @z Solar Cryptocurrencies # Notable Startups G) MITO MITO Q4 Russia Global green finance market mobilizing funds for climate change mitigation
o PowerLedger POWR 04 Australia P2P energy trading platform enabling consumers to sell their surplus solar power
o PlRgeY egﬁcﬁ!.ty elegant § 5. C“b L ol PROSUME PEF o4 Switzerland  Decentralized energy market for IPPs, consumers, utilities in a multi-tenant ecosystem
bftpﬂy BAS -P-E ¥ ba'kyn’mn nsmappee MG ,. GRIC Grid+ GRID a4 USA Platform to give consumers direct access to wholesale energy markets
— Ey @ ' ImpactPPA MPAQ 4 usa Platform to provide clean energy solutions to the developing nations of the world
/s 2 Wholesale Trading & Smart Markets CHRONICLED Solar Bankers SunCoin a4 Singapore Decentralized local energy market
WI N=W 4.0 T[ PONTON Adpte:&e ﬁ FARAD SHC 04 UAE Token te produce ultra-capacitor cells for storing electrical energy
I = : = —t— )
QQ B -.,w_mk..,.f!.-...* YUSL') :3«. « 2 im e - ‘ FILAMENT [ aene] Energimine ETK TBA UK Decentralized energy market and create a platform that rewards energy saving behavior
wiEN ENERGIE 9
PRI GEN theSunExchange @ Poseidon TBA TBA Switzerland  Platform to track, trade, and retire carbon credits transparently
Indigo . Veridium TBA TEBA  Hong Kong  Decentralized energy market for carbon credits and, in the future, natural capital assets

https://www.indigoadvisorygroup.com/blockchain/ >4

www.barissanli.com



DlUnyada enerji sektorl

Indigo Interactive Map
Blockchain in Energy and Utilities

most active region for
blockehain pilots and 1CO:

with utilities workingon
EV charging, connected
home, wholesale

Eneres working with Aizu
Laboratoryis

The United States
Department of Energy
(DOE) selected a

d

- settlementandlab
creation efforts.

commercializing a VPP
with 1,000 householdsin
Fukushima, Japan

numberof
organizationsto
develop blockchain

\*? N

Blockchain Startups That Have Raised Money Through ICOs

cybersecurity i :
technology to help Gambling & Gaming  E—— 18
secure distributed Infrastructure & Development | 15

energy resourcesatthe Sun Exchange connects Perth startup, Power Media & Advertising I 13

grid's edge, increasing
the trustworthiness and
integrity of complex
energy exchanges.

investors to businesses and
communities who need acces
to affordable electricity and
Bankymoon has worldwide
Bitcoin payments directto
smart meters.

Asset Management
Other

Payments & Banking
Exchange & Wallets
Trading

Computing & Storage
Browsers & Social
Crowdfunding & Lending
Financial Services

DAO & Token Launch
Prediction Markets
Ildentity & Internet of Things
Energy & Utilities
Healthcare & Insurance

https¥/wwin indigbadVisorygroup.com/blog/2017/10/14/benchmarking-blockchain-in-energy-and-utilities-a-bellwether-for-2018

Ledger, Australian ¥ |
blockchain startup Power
Ledger has raised $34
millionin an initial coin
offering (ICO).

B Notableproject / Utility Activity [Jll Recent and Upcoming Ico See the map at indigoadvisorygroup.com



WePower

* Yenilenebilir enerji projeleri d6nden elektrik
satabiliyor.

- Enerji tard
- Ne zaman elektrigin Uretilecegi
- Fiyati

* Yeni yatirrmci daha ucuz yenilenebilir

sundukca, bu ihalede once WPR sahiplerine
acl lacak Renewable Energy Energy data WePower

Panel _— Blackchain Platform
Energy Energy Grid
—_—

Energy data WePower
. A — .
Deletion of Energy Token Blockchain Platform

Energy tokens

Energy

Energy data

Crypto Wallet

Energy Consumption

https://drive.google.com/file/d/0B_OW_ EddXO5RWWFVQjJGZXpQT3c/view

20



Kavramlar



Kayitzinciri

BLOCKCHAIN AND SMART CONTRACTS - FLOW DIAGRAM

* Sadece yaziliyor o sewcome

- 2129
* Disaridan girislere acik/kapali n_ 0
* Esler arasi (P2P) i % oy
* Zamanla degismiyor, ekleme oluyor |5||j
 Akilh kontratlar B

=
¢ Konsensus @ BLOCKCHAIN/LEDGER
=

58



Kayitzincirinde aranan ozellikler

Append-only
distributed system of
record shared across

business network

Ensuring appropriate
visibility; transactions are
secure, authenticated

& verifiable

Business terms
embedded in
transaction database
& executed with
transactions

Transactions are
endorsed by
relevant
participants

e barinttps://www.coursera.org/learn/ibm-blockchain-essentials-for-developers/



Cesitli sektorlerde uygulamalar

Potential use cases

Financial

Trade Finance

Cross currency
payments

Mortgages

ERMT 1BM Conporation

Public Sector

Asset
Registration

Citizen Identity
Medical records
Medicine supply

Retail
Supply chain

Loyalty programs

Information
sharing (supplier
— retailer)

Insurance

Claims
processing

Risk provenance

Asset usage
history

Claims file

Manufacturing
Supply chain
Product paris

Maintenance
tracking

www.barissgalicomy, v coursera.ora/learn/ibm-blockchain-essentials-for-developers/
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Konsensus algoritmalari

* PoW-Proof of Work — Calisma ispati
- Ispati olusturmasi zor, ama kontroli

kins @

* PoS-Proof of Stake - Cikar ispati et bt ottt ot of bk

B R e P UTer Talralarkea, chipea in g defer mladidi ey, Sogsndlaf an
ehe colled sdaing fn wwalth, alvo dofined o ateks.

@ Blockgeeks
Proof of Work vs Proof of Stake

- Sadece belirli digimler (*dogrulayic”)
yapar
- Daha cok payi olan daha fazla
dogrulama igin cagrilabilir
* Proof of Burn / proof of deposit

TAE POl EFTORE CRErE I8 89 Wi Pewend,
&0, the mleers taks b fromiaction feed.

5'I‘

Froaf af frake currescies com be several
thesand dimei meve cait wfffecdive

www.barissanli.com



Standartlasma
ISO/TC 307

STANDARDS ROLE IN SUPPORTING BLOCKCHAIN/DLT

Data Governance

Blockchain and distributed ledger technologies R
PN ‘ T"'\;";g:mg;"d ‘ ‘ Interoperabiity ‘ ‘ Technical Aspects ‘
® Short Term Medium Term Long Term

Standard and/or project under the direct responsibility of ISO/TC 307 Secretariat (7) 1L Stage

® ISO/AWI 22739 20.00 Refarence 16 Title

Blockchain and distributed ledger technologies -- Terminology and concepts -

ISO/TC 307/SG 1@ Reference architecture, taxonomy and ontology

® ISO/NP TR 23244 10.99

Blockchain and distributed ledger technologies -- Overview of privacy and personally identifiable information (PII) 1SO/TC307/SG2 @ Use cases

protection

ISO/TC 307/SG3 @ Security and privacy

® ISO/NP TR 23245 10.99

Blockchain and distributed ledger technologies -- Security risks and vulnerabilities ISO/TC 307/SG 4 @ Identity

® ISO/NP TR 23246 10.99 ISO/TC 307/5G 5@ Smart contracts

Blockchain and distributed ledger technologies -- Overview of identity

ISO/TC307/SG 6 O Governance of blockchain and distributed ledger technology systems

® ISO/AWI 23257 20.00

Blockchain and distributed ledger technologies -- Reference architecture ISO/TC 307/SG7 © Interoperability of blockchain and distributed ledger technology systems

@ ISO/AWI TS 23258 20.00 ISO/TC307/WG1@ Foundations

Blockchain and distributed ledger technologies -- Taxonomy and Ontology

ISO/TC 307/ WG 2 @ Security, privacy and identity
® ISO/AWI TS 23259 20.00
Blockchain and distributed ledger technologies -- Legally binding smart contracts ISO/TC307/WG 3 @ Smart contracts and their applications

62
www.barissanli.com https://www.iso.org/committee/6266604.html



Oyunun aktorleri

Regulator

Blockchain
User

transactions

Blockchain
Architect

(][l

Membership
Senvices

acCcesses
se ity
certificates

Blockchain

Blockchain
Developer

creales
applications

access lo
data

Traditional
Data Sources

operales

access fo oqc\L

e
Blockchain
Metwork
Operator

Traditional
Processing

ation Platforms

www.barissanlhitps://www.coursera.org/learn/ibm-blockchain-essentials-for-developers/



Kayitzinciri cozUmunun bilesenleri

Ledger ﬁ- A ledger is a channel's chain and current state data which is maintained by each peer on the
EI'N channel.
flabey; Software running on a ledger, to encode assets and the transaction instructions (business
Smart Contract logic) for modifying the assets.
—
( Peer A broader term overarching the entire transactional flow, which serves to generate an
agreement on the order and to confirm the corectness of the set of transactions constituting a

Metwork block
| — .
—

Membershi | Membership Services authenticates, authorizes, and manages identities on a permissioned
P é blockchain network.

S

Events Creates notifications of significant operations on the blockchain (e.g. a new block), as well as

notifications related to smart contracts.

o

Systems @ T Provides the ability to create, change and manitor blockchain components

Management

Wallet Ij Securely manages a user's security credentials
o —
-

Systems <:> Responsible for integrating Blockchain bi-directionally with external systems. Mot part of

Integration blockehain, but used with it

2017 IBM Coarnaration

www.barissanlhtps://www.coursera.org/learn/ibm-blockchain-essentials-for-developers/



Gelecege dogru

Four waves of anticipated blockchain deployments

Wave Advancements Examples in development
1 + Blockchain used to share and communicate data
Information sharing Used internally and between trusted external organizations CDs Lralde
201619 - Distributed |edger solutions tested in parallel with current processing
workflows as proof of concept Payment
- Augmentation of existing processes MEessaging
2 + Blockchain enables an environment to store and manipulate data
Datasolutions + Incor poration of distributed ledger technology as part of existing Transaction
S017-25 solutions, supporting new efficiencies in operations and wor kflows management
« Initial pilots may run in parallel with existing processes, Regulatory
until user confidence is high enough to begin migrating volumes reporting

» Users are faced with a choice of infrastructures developed by providers

3 + Blockchain adopted by market participants as main infrastructure

for critical functions Custody and

» Centralized authority still required for administrative functions settlement
le.g., granting access rights, setting industry standards)

Critical infrastructure

2020-30
Private
» Replacement of existing asset, transaction and payments infrastructure markets

+ Participants forced to adopt and integrate new blockchain-based infrastructure
= Blockehain replaces centrally controlled infrastructure with fully decentralized
solutions

= Direct e

= Legal and
listribute

https://www.jpmorgan.com/jpmpdf/132070669597 3.pdf

www.barissanli.com
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Ornekler

(Kayitzinciri agi, akilli kontrat vd)
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Hyperledger'’da Emtia Ticareti

Varliklar
Olaylar
Katilimcilar
Islemler

https://hyperledger.github.io/composer/tutorials/playground-tutorial.html

* My commodity trading network
namespace org.acme.mynetwork
asset Commodity identified by tradingSymbol {
o String tradingSymbol
o String description
o 5tring mainExchange
o Double quantity
--> Trader owner

participant Trader identified by tradeId {
o String tradeld
o String firstName
o String lastMame

transaction Trade {
> Commodity commodity
> Trader newOwner



Ornek bir uygulama - Araba satisi

Vehicle Listing
Vehicle » ListingID - State
+ Reserve Price» Offers
* Description - Linked to Vehicle

o - Business Network
offer bid Transactions
Participants
Registries
Identity
Assets

uilds on l

Transactions
» Offer
+ Close Bidding

Vehicle registry Listings registry

Peers
Chaincode
Consensus
World State

Counterparties
outside the business
netwark DVLA

Insurer
©2017 IBM Corporation 2a

www.barissanlinttps://www.coursera.org/learn/ibm-blockchain-essentials-for-developers/

68



Hyperledger Composer

Hyperledger Composer Playground *‘ Get local version

My Business MNetworks

Connection: Web Browser

Z.‘:Eﬁt %
/

Hello, Composer!

Get started with the basic-sample- ({(‘

network, or view our Playground tutorial | + I
- |

basic-sample-network

Get Started %

www.barissanli.com http://composer-playground.mybluemix.net/
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http://composer-playground.mybluemix.net/

Yeni bir ag olusturmak

Choose a Business Metwork Definition to start with:

www.barissanli.com

(Choose a samiple to play with, start a new project, or import your prewious work

o
W

basic-sample-network

Samples on npm

animaltracking-network

G

i

perishable-network

K

aHeH

empty-business-
network

bond-network

pii-network

J,

Drop
here to upload or browse

2EE Qoo

digitalproperty-network marbles-network

carauction-network

ﬂ/‘/
[an Y

wvehicle-lifecycle- wehicle-manufacture-
network network

trade-network

70



Bir kayitzincirinin temelleri

ﬂbDut 2 # Defines a data model fo s bl4ind . .
1 3 . 21 function closeBidding({closeBidding) { 3 .
README.md ¢ namespace org.acme.vehicle.auction 2 var listing = closeBidding.listing; 4 rule Auctd i
- f (listing.state == "FOR_SALE®) { 5 description: "Allow the auctioneer full access®™

l throw new Errar(’Listing 1= not FOR SALE®); : participant: "org.acme.vehicle.auction.Auctioneer"™

le identified by win

g win H f operation: ALL
0 —o [T GTIIE 2 by default we mark the listing as RESERVE_NOT_H ] -aspurce: "org.acme.wvehicle.auction.*"
' listing.state = 'RESERVE_NOT_MET'; Jction: ALLOW
var highestdffer = null;
Model File e 2 var buyer - Ll -
enum ListingState { ] var seller = null: =
ol y FOR_SALI - b ~ 12 rule Hes
models/auc 132 » RESERVE_NOT_MET i 7 B A |$hgl o I|ih -offers.length » 8) { 13 descr "Allow the member read access"
- 0 hEaER o 3: sort the bids by bi i o i AR I . N
14 o SOLD 33 listing.offers.sort(functionfa, b) { e 1 I'.I\l '1_|'|'| f:frg.ac #.vehicle.auction. Hember
15} 34 return (b.bidPrice - a.bidPrice); . =5 e . . "
T 1 : "org.acme.vehicle.auction.®

asset Yehiclelisting ddentified by Llisti 3¢ - = listing.offers[8]; )
] o S5tri ] fer.bidPrice »= listing.reservePrice) "
f f o Dou 38 mark the listing as SOLD =
Script File : o - A ) = Gt B e Vs 7= 4
JIJ; fr‘, ic.i - LA : . ; fer .member; desc n: "Allow the owner of a wehicle total access

stingState state

. ) . : 1 ing.vehicle.owner; ¥ "org.acme.vehicle.auction.Member™
: o 0 .- |.|.: E .::‘.:I.|;--.'|. n U X
- TT7 MEIELE WETER ] {'#### seller balance before: ' ¢ =24 }: "org.acme.vehicle.auction.Vehicle®
. - highestOffer.bidPrice; (v.owner.getIldentifier() == m.getldentifier(
N 5 seller balance after: " + s¢ !

-act participant User -didentified by
i
i
i

27 o 5 email ## buyer balance before: ' # buiB
Access Control 28 o 5 irstHame ighestOFf -.bidPrice; 29 rule VehicleListingOwner

ion: "Allow the owner of a wehicle total access
participant({m): "org.acme.vehicle.auction.Hember"

permissions.acl

Mantik Kurallar !



IBM’in Dagitik elektrik sistem 6rnegi

IBM Code Code ~ Content ~ Community ~  Open Source -

Decentralized energy with Hyperledger Composer

Create a blockchain app to display and interact with a
network through a web interface

Get the code View the demo

©13 %46 ¥ 58 LastupdatedJul19,2017 | By Raheel Zubairy

https://developer.ibm.com/code/patterns/decentralized-energy-hyperledger-composer/ 72

www.barissanli.com



Hyperledger - Dagitik enerji sistemi

Welcome to Decentralized Energy using Hyperledger Composer Resident to Resident Transaction

Thia Bhockchain application demonstrates enengy sharing on a network among FResidens’ on & grid. The endan = D |
= o ' g Entar Trarsaction Info
exchanging coins for anengy provided. The network also Includes 'Uiiity Companies' to trade excess energy with or obtain enengy
from, and 'Banks' to exchange cash (fiat money) for coins

Biling Pedod: 2:00 g - 4:00 pen

Find mana detail
Find more detail Producer: | 14

Consumar: | R? £

Step1 - Create and Update Participants

Erirgy axchanged [kwh): 10

Rasldents dwn Frss aiasts Ensngy, Colf Banks o Hie nebwock cwn bed assels: Liility Campanies cwn et disets: Enengy RAatec 1 Caina [ lowdh
and Cash, Thiey can brack with Salow Caash and Coing. Thay can [Facs with and Coing, Thay' can Irade with esklents
rsicents, bankos, and utilfy companiss msidents, who can buy or soll ooins for whi can buy or sl enongry for coins

ChEn
m LHility Companies Resldents

1D Firsi Nsmwe  Lasi Name  Coins Balance Energy Volue Energy Units  Cash Balance  Cash Currency Actiurs
i Car Roc 1010 15 kwh 100 usD
b Step? - Execute Transactions ————— ki i " m m
T ——
A2 James Janes =) 5] kwh 100 uso m m
Exscute a transaction between Residents by Exscute a transaction between a Rasidert Execute a transaction bel
eachargryg Coirs for Enengy & a Bark by exchanging Colne for Cash and & Utlity Companry by
siaticss Coins Assets
Residant to Bank

Cairs ID Ot 1D Drmar Entity Walua
CO_B1 Bi Bank 10000
GO_A A1 Fasidant 1010
©O_R2 Fz Hesdent a0

https://www.youtube.com/watch?v=KfZIi\W9EEvs 7



BNA - Model/Mantik/Kural

ins(Update¥al

Model Mantik Kural

74
https://github.com/IBM/Decentralized-Energy-Composer/



Ethereum - Remix (Akilli Kontrat)

o = 0 f % €« * prowser/ballot.sol * ¥ Compile Run  Seitings Analysis Dt
1 pragma solidity *8.4.8; - — Auto
» browser 2~ contract Ballot { < Startto compile [—J compile
3
4~ struct Voter {
5 uint weight;
6 bool voted; Ballot + | petais
7 uinté vote;
B address delegate;
lg_ Struct Proposal { Static Analysis raised 2 warning(
11 uint voteCount;
12 1
13
14 address chalrperson;
15 mapping(address == Voter) voters; Ballot
16 Proposal[] proposals;
17
18 /] Create a new ballot with 5(_numPropesals) different pn
19 - function Ballot{uintB _numProposals) public {
268 chairperson = msg.sender;
21 voters[chairperson].weight = 1;
22 proposals.length = _numProposals;
23 1
24
25 /]l Give §(toVoter) the right to vote on this ballet.
26 /] May only be called by 5{chairperson).
27~ function giveRightToVote(address toVoter) public {
28 if (msg.sender != chairperson voters[toVoter].voted
29 voters[toVoter].weight = 1;
38 1
31
32 /// Delegate your vote to the voter 5{to).
13- L L. -
¥ @ [2] only remix transactions, script Q  Search transacti

http://remix.ethereum.org/

www.barissanli.com
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Ethereum - Energy Market

[INDUSTRIAL BLOCKCHAIN PLATFORMS: : . :
AN EXERCISE IN USE CASE DEVELOPMENT A Blockchain Appllcatlon

IN THE ENERGY INDUSTRY in Energy

https://www.etla.fi/wp-content/uploads/ETLA-Working-Papers-43.pdf https://www.etla.fi/wp-content/uploads/ETLA-Raportit-Reports-71.pdf

76

www.barissanli.com



Ethereum - Solidity

pragma solidity A0.4.2;

pragma solidity A0.4.8;
contract suppliercontract

import . /smartMeters.scl"; {

enum EntityStatus { onTarget, LowerThanTarget, HigherThanTarget
contract ElectricityMarket {
gtruct Role {
enum Contractstate { NotCreated, Created, Accepted, wWaitingForBuyerReport, uint depcsited;
WaitingForSellerReport, ReadyForWithdrawal, Resolved, Timedout } uint fineRate;
uint target;
struct contract | uint allowedRange;
addregs geller; . .
uint pendingFayment;
addreze gellersmartMeter;
address buyer; EntitysStatus gtatug;
address buyersmartMeter; 1
uint price;
uint electricityrmount; // Contract ig cwned by a supplier
uint startTime;
address owner;
uint endTime;
bool sellerReport; f/ true if everything went OK role supplier;
bool buyerReport; /7 true 1f everything went OK
ContractState state; // Bddress that is supplier or consumer;
! mappling ({(address =» bool) registered;
mapping {address == Role) consumerList;
https://github.com/hukkinj1/demo-marketplace-in-energy https://github.com/dymnz/EnergyMarket/blob/master/EnergyMarket.sol

www.barissanli.com
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TARTISMA

Uygulama alanlari olabilecek konular

78



Tavsiye

* Once kicuk basla

- 2-3 birlikte is yapan fakat farkli belgeler
Ureten/her birini her taraf ayri ayri kontrol
etmek zorunda kaliyorsa

* Ozellikle fatura dogrulama-uzlastirma
* Model/Mantik/Kurallar

79



Bir tuketici
* Evinin onune para verip elektrikli sarj istasyonu

* Evde gunes/depolama
* Dagitim sirketi ile de anlasma

* Sarj istasyonunu ve depolamayi 3.kisilere
kullandirmak istese, herkese fatura mi kesecek?

80



Cati gunes

Tesisatl yapanlar
Kullanilan parcalar
Kontrol edenler
MUsteriler

Dagitim sirketleri/TEDAS

81



Tesekkurler

Baris Sanli
www.barissanli.com
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