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GENERAL DISCLAIMER

This presentation and accompanying documentation outline OSlsoft’s general product direction and should not be relied
upon in making a purchase or investment decision. This presentation is not subject to your license agreement or any other
agreement with OSlsoft. OSlsoft has no obligation to pursue any course of business outlined in this presentation or to
develop or release any functionality mentioned in this presentation. This presentation and OSlsoft’s strategy and possible
future developments are subject to change and may be changed by OSIsoft at any time for any reason without notice. This
document is provided without a warranty of any kind, either express or implied, including, but not limited to, the implied
warranties of merchantability, fitness for a particular purpose, or non-infringement. OSlsoft assumes no responsibility for
errors or omissions in this document, except if such damages were caused by OSlsoft intentionally or grossly negligent.

SAFE HARBOR STATEMENT

This document is intended to outline future product direction, and is not a commitment by OSlsoft to deliver any given code
or functionality. Any statements contained in this document that are not historical facts are forward-looking statements.
OSlIsoft undertakes no obligation to publicly update or revise any forward-looking statements. All forward-looking
statements are subject to various risks and uncertainties that could cause actual results to differ materially from
expectations. The timing or release of any product described in this document remains at the sole discretion of OSlIsoft. This
document is for informational purposes and may not be incorporated into a contract. Readers are cautioned not to place
undue reliance on these forward-looking statements, and they should not be relied upon in making purchasing or
investment decisions
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DOES HE UNDERSTAND
WHAT HE SAID OR
IS IT SOMETHING
HE SAW IN A TRADE
MAGALINE AD?

I THINK WE SHOULD
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WHAT COLOR DO YOU WANT
THAT BLOCKCHAIN? |
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Gartner Hype Cycle for Emerging Technologies, 2017
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©|THE TRUST MACHINE

Trust the system

Remove intermediaries from the value exchange process
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.| FOUNDATIONAL

Disrupt the status quo
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©| BLOCKCHAIN: THE HISTORY
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Vitalik Buterin

Nick Szabo A Next—Ge.neratlon_Smf:\rt Contract and
Bit Gold Decentralized Application Platform

1982 1997
%

1998 2008 2013 %

aill.

David Chaum Satoshi Nakamoto
) ) Adam Back Bitcoin: A Peer-to-Peer Electronic
Blind signatures and e-cash hashcash Cash System

digital signatures
proof of work
decentralization
blockchain
scripting
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Blockchains by themselves are a far less efficient computer

and database than technology that has existed for over 40 years...
- Vitalik Butterin

Actually, about a:
- 1,000,000x the overhead
- 1,000,000x the expense
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Block

e BlockNumber: int

e Data: byte[]

e PreviousBlockHash: byte[]
e Hash: byte[]

e Nonce:int
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| BLOCK-CHAIN

Block #0

Block #1

Block #2
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Block #n

Block #n+1
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©|REACHING CONSENSUS
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2
m Proof of Work

requires processing time to
complete,
but is easy to check
whether the work is done correctly

Blocks are mined

Proof of Stake

selects participants with the highest stakes
as validators, assuming that the highest
stakeholders are incentivized to ensure
a transaction is processed.

Blocks are minted

} Proof of Authorit
ol roof of Authority

uses identity as the sole verification
of the authority to validate

Blocks are sealed
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©| PERMISSIONED VS PUBLIC
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Permissioned (private) Permission less (public)
Usage Enterprise level systems, Open access applications,
consortiums permission less innovation
Who can join? ﬁ Access authorization ﬁOpen to anyone
Validators Preselected validators Decentralized validation
2_ Proof of Authority Taly Proof of Work
Proof of Stake

Performance e e

Implementations
S TN
q: \' v " NEO eThv

Quorum HYPERLEDGER ethereum ereum

OSlsoft.

RESEARCH



©| OXFORD BLOCKCHAIN STRATEGY FRAMEWORK

RESEARCH

BUSINESS SCHOOL

YES NO
(O (@O Isthere a predictable, repeatable process that lends itself well to automation?

(3 Is there an ongoing or long-running transaction or process, rather than a process that occurs only once?
(3 Are there multiple stakeholders in this process or value chain?
(3 Is the role of reconciling disparate data usually played by one party or a limited number of parties?

(O Remembering that value is not only monetary, is there an element of value transfer?

O 0O 0O 0 O

(3 Is there value in an immutable record? Or is an immutable record a requirement?
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SMART CONTRACTS

ASOK ENTERED THE
JARGON MATRIX. I™
GOING IN TO SAVE HIM.

| USER

@ScoltAdamsSays

Dilbert.com

CLOUD..BLOCKCHAIN..
SPEED OF EXECUTION..
RESPONSIVE DESIGN..
PEEL THE ONION..MOVE
THE NEEDLE...

) SUSTAIN—-
ABILITY.

4-11-17 @ 2017 Scott Adams, Inc/Dist by Andrews McMesl

WHAT THE..?
WHERE DID
YOU COME
FROM?




©| CONTRACTS

CONTRACT
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©|SMART CONTRACTS
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<contract>

</contract>

contract token {
mapping (address => uint) public coinBalanceOf;
event CoinTransfer (address sender, address receiver, uint amount);

/* Initializes contract with initial supply tokens to the creator of the contract */
function token(uint supply) {
if (supply == 0) supply = 10000;
coinBalanceOf [msg.sender] = supply;
}

/* Very simple trade function */
function sendCoin(address receiver, uint amount) returns(bool sufficient) {
if (coinBalanceOf [msg.sender] < amount) return false;
coinBalanceOf [msg.sender] -= amount;
coinBalanceOf [receiver] += amount;
CoinTransfer (msg.sender, receiver, amount):
return true;
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Industry examples

S

Shipping and logistics

(Container) contents
Documents
Transit tracking
Transfer/handoff

Exceptional events

2\
/ N >

%,

i

gy Asset lifecycle
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Asset lifecycle and history

Parts history
Maintenance/repair history
Events

Transfer of ownership

Supply chain Data
Ingredients Provenance / Quality

Manufacturers Ownership
Trackability Monetization
Traceability

Temperature controlled supply
chains
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©| Ethereum Virtual Machine (EVM)
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b </cantract>

b </cantract>

Executed by all

Sandboxed Turing complete
0x00 STOP Halts execution
ox01 ADD Addition operation
0x02 MUL Multiplication operation
0x03 SuUB Subtraction operation
ox04 DIV Integer division operation
0x05 SDIV Signed integer
0x06 MOD Modulo
ox07 SMOD Signed modulo
ox08 ADDMOD Modulo
0x09 MULMOD Modulo
ox0a EXP Exponential operation

ox0b SIGNEXTEND Extend length of two's complement signed integer
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@ solidity
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pragma solidity “8.4.18;
contract Multiplication {

int multiplicationFactor;

-

function Multiplication(int factor) public {
multiplicationFactor = factor;

}
SOlld'ty _ function Multiply(int number) public constant returns (int
i return number * multiplicationFactor;
}
function setFactor(int factor) public
f multiplicationFactor = factor;
}

PUSH1 0x60 PUSH1 0x40 MSTORE CALLVALUE ISZERO PUSH2 OxF JUMPI PUSH1 0x0 DUP1 REVERT JUMPDEST PUSH1 0x40 MLOAD PUSH1 0x20 DUP1 PUSH2
0x126 DUP4 CODECOPY DUP2 ADD PUSH1 0x40 MSTORE DUP1 DUP1 MLOAD SWAP1 PUSH1 0x20 ADD SWAP1 SWAP2 SWAP1 POP POP DUP1 PUSH1 0x0
OpCOdeS [—» DUP2 SWAP1 SSTORE POP POP PUSH1 OxE5 DUP1 PUSH2 0x41 PUSH1 0x0 CODECOPY PUSH1 0xO RETURN STOP PUSH1 0x60 PUSH1 0x40 MSTORE PUSH1
0x4 CALLDATASIZE LT PUSH1 0x49 JUMPI PUSH1 0xO CALLDATALOAD PUSH29 0x100000000000000000000000000000000000000000000000000000000

SWAP1 DIV PUSH4 (...)

6060604052341561000f57600080fd5b60405160208061012683398101604052808051906020019091905050806000819055505060e58061004160003960
00f3006060604052600436106049576000357c0100000000000000000000000000000000000000000000000000000000900463 ffffffff168063c7fbc2f81460
Byte CcO d e —>» 4e578063d76ab67f146082575b600080fd5b3415605857600080fd5b606c600480803590602001909190505060a2565b60405180828152602001915050604
05180910390f35b3415608c57600080fd5b60a0600480803590602001909190505060af565b005b6000805482029050919050565b80600081905550505600
al165627a7a72305820a1f70a08c99fc26697344bfdec6fe2501cb58bef1472adb413f2040a89ef69410029
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* Decoupled concept of transaction fees
e Each transaction or EVM operation costs a fixed amount of gas

 Compensates the network
* Makes Denial of Service prohibitively expensive

e Halting problem
* Gas limit
e Gasis priced
* Market determined

e Gas price is included in transaction
* Miners seek out the most profitable transactions to include

» Gas fees are collected by the miners
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RESEARCH The Ethereum Block Explorer

ETHERSCAN TOUR
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https://etherscan.io/
https://etherscan.io/

DOES ANYONE HAVE
A SUGGESTION FOR
REDUCING OUR

® INVENTORY?Y
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LET'S SELL IT TO
OUR CUSTOMERS.

www, dilbert.com  scottadams@solcom

Copyright 2 ZBEZ2 United Feature

Syndicate, Inc.

COLD CHAIN

teln|es 2 2002 United Feature Syndicate, Ing.

WOULD
THAT
WORKY

FEEL FREE
TO TELL THE
BOARD THAT
ITS YOUR
IDEA.
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Cold chain

Product »

Ethereum Dapp

Manufacturer Edge Historian

Edge Historian

Trip segment Trip segment

Trip segment

Edge Historian

Trip segment

Customer

Trip segment
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NEXT STEPS



THOUGHTS

Blockchain ...
v' ... Will not replace the PI System, the cloud or databases in general “e&i
v" Not a panacea
v ... Will have a huge impact on how we create and maintain l'l...l'l
relationships
. 1T
v’ ... Slightly uncomfortable - -
v Huge attention to decentralization - — ~

v’ ... Is happening between now and 5 years

Blockchain can play a vital role in realizing
the Community Vision
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.| ADVICE MOVING FORWARD

= Take your time

= Understand the technology
= Be wary of the hype

= Do research

This is an exciting time
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[=];
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https://g00.gl/FxrSM9

[=]

Developing Ethereum apﬁi'cations

with .NET and Solidity

OSlsoft.

Or you can give me your business card
RESEARCH

and I'll send you the link
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https://goo.gl/FxrSM9

©|LET’S DISCUSS TOGETHER
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How could blockchain apply to your industry?
What blockchain projects or proof of concepts have already started in your organization?
What would OSlsoft’s role be to make these projects successful?

How could blockchain be applied in the Pl System?

"N "N N N V)

What would the best way be for us to engage?
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