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\ Developing a Distributed System!

5




et(800%

pesulfs’;

F'(x)

385

getTotal($

A:Dunt($totals) 1])
J) 1]['code’])) { L
10" code']

Bunt ($totals) $cod
de;

rax_difference = 0;
5

(§taxes o= $tax_id — value) {
1

($old_taxes[$tax_id])) {

1ta ivection

ac 1ve[ud?x

Index eIt
$i ems.ea(1fpm1nunh

t
e

that this o .
a(tivelndex this.getltemlndex(thla. ac
(pos (this,$items.]ength 1) || pos ()

(this.sliding)
(activelndex

this.$element4one
pos) thls.pause()<cycle
this.slide(pos activeIndex "next’

ype

.pr
(this.paused

L'(’fhis,$element.find('.next, .prev'),length
wls.$element.trigger($.support4transition.end

thiwcycle(t
1
§
this. inter
s.interval - clearTremual(this, interuals
-y

thic

‘prev’,

)

this,$elem’nt4find(‘.

(slid.bs:

this‘$items.eq(pos),

$.support.transition\ d

() { that-to(p5)

1
S

1)
/




Out of Order Execution
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Fence Insertion
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All Constraints
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Naive Solution




14

.
¢
I
]
i
1
\
“
~
-

imizat

4
Q.
O




\ Outline

NP-Hardness
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\ Reduction from Minimum Set Cover

U = {ul, ) y Uy, ...,un}
S = {51,52, ,Sm}
Example: S1 = {u,1,,1.},82 ={1,u,}
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\ Reduction from Minimum Set Cover (1) ~.
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U= {uq,1,1,Uy, .., uy}: Constraint Types, e |
Straight line program with 2n instructions, ! :
|
Constraints with type u; on (v, von_i41), 'S >(5) :
I

(vn, vn + 1):The middle edge O ,
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\ Reduction from Minimum Set Cover

S =1{S5,5,, ..} Fence Types
We could many fences of §;

Example: S1 = {u,1,,1-:},52 ={1,u,}
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Given Solution of Fence Insertion
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\ Given Solution of Minimum Set Cover

U ={U1, ) ,U4_,...} $

S = {51,52, }
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\ Outline

Poly-time
Algorithm
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Algorithm Overview

- Constraint Elimination

2- Finding Diamond

3- Decomposing into Paths

4- Solving for Paths

23



Out of Order Execution!

- Constraint Eliminatio 4- Solving for Paths

2- Finding Diamond

2- Finding Diamond

3- Decomposing into Paths

1- Constraint Elimination

4- Solving for Paths

3- Decomposing into Paths

24



\ A Simple Path
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A Simple Path
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A Simple Path
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\ Structured
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\ Finding Diamonds |

32



\ Level O
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\ Level 1

34



\ Level 2
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\ Branch/Merge
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\ Algorithm
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\ Algorithm
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Constraints

Passing
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\ Control Dependency Preservation
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Absorption in a Path
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Emission in a Path
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After Level O
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After Level 1
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The End!
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\ Complexity

1-|E| € O(V)
2-Elimination: O(|C| + |V])
3-Finding Diamonds: 0(ViogV)

4-Decompsiton and Insertion: Z|p| |Gy, [logCy, + |Vpi|

=Polynomial Time!
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Elimination
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Transformation
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Thank you




Probabilistic Smart Contracts: Secure Randomness on the Blockchain
[ICBC 2019]

Propose a novel game-theoretic approach for generating provably unmanipulatable

pseudorandom numbers on the blockchain.
Hybrid Mining: Exploiting Blockchain's Computational Power for
Distributed Problem Solving [SAC 2019]

A new mining protocol that combines solving real-world useful problems with

Hashcash.
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