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High-end SMP server PC-class DP server

 HP Integrity Superdome » HP ProLiant DL-360
— 64 1.5GHz ltanium2s — 2 3.0GHz Pentium4 Xeons
— 128GB DDR DRAM — 4GB DDR DRAM

» Performance per CPU » Performance per CPU
— 13K tpmC — 26K tpmC

* Price/CPU: ~$42,000 * Price/CPU: ~$2,500
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Prof. Eric Brewer (UC Berkeley)



CAP

' e Consistency + Availability




CAP

e Consistency + Partition
. database /

-




CAP

« Avallability + Partition
. / DNS

e







Avallability
Consistency



Avallability




Availability Consistency




Read-Only Primary-Key




Google




Avallability Consistency




Scalability Availability
Consistency

CAP Scalability Availability
Consistency

Cloud



CAP




Consistency

Scalable Available
Consistency
Availability

Consistent



Azure




Azure

Consistency




Azure

Consistent

Primary




Eventually Consistency




Eventually Consistency

Consistent

Consistent
Eventually Consistency

DNS
Eventually Consistent




Consistency

Consistency Eventually
Consistency CAP
Scalable Available Eventually

Consistent




BASE

Consistency

ACID Atomic,Consistent,lsolation,
Durable



OS

OS

OS

OS

OS




BASE

Basically Available
Soft-State
Eventually Consistent

N ACID
BASE

B BASE ACID




Soft-State

Partial Failure




ACID Transaction

ID
Begin Transaction
insert (10001 ° 7 * 100
update set = +100 where
update set +100 where

End Transaction







D




ACID

ID

Transaction
Manager




ACID

ID

ACID

/

Consistent




Soft-State
Eventually Consistent

ACID

ACID

Soft-State

Eventually
Consistent




Eventually Consistent

ACID

Soft-State

Transacti
Mana

ACID

ID




Eventually Consistent

Soft-State

ACID

ID

Transacti

ACID




Soft-
State Eventually Consistent

Consistency
Soft-State
Eventually Consistency

Eventually Consistency
Consistency
Consistency




Basically Availability

Cloud Basically
Avallability Optimistic
Concurrent Controll



Thread Thread
A B

Count++

Count++

Share
dCoun

GetCount() =
.10 -
11 R
11
12
GetCount()
L 12 ]
12

W

10

11

12




Share

Thread Thread e
A B
t
[Begin Tx] GetCount() ‘ 12
L 12
GetCount()
Count+4 c —=
ommit TX
13 » 13
Count++
14

Availability



Basically Available

Share
Thread Thread dCoun Queue
JAN t
4.{7
GetCount() . 12
.12 §
GetCount()
12
‘GetCount()
4 l%
13 = 13 Count=+=+
‘GetCount()
= 1
= 14 Count++
2 14 v



Windows Azure m

Web Role n Worker
Role

Queue

Windows Azure Datacenter

Web Role




Queue
Queue

Producers consumers

0 1. Dequeue(Q, 30 sec)
/r msgl

Queue msgl
—~
of o
2.

Dequeue(Q, 30 sec)
msg2
Queue




Producers consumers
1. Dequeue(Q, 30 sec)

- msg 1
5. C, !

6. msgl Deueue
R 30 Queue

2. Dequeue(Q, 30 sec) 2 msg2
3.C2 msg2

4. Delete(Q, msg2)

7. Dequeue(Q, 30 sec) 2 msgl




Basically Availability

Optimistic Lock



Entity

Client Client
| A | B |
\/ Version Rating \/
- Ch9, Ja—l,
z - Ch9, Jan-2,
569 - Ch9, Jan-3,

version

Etag



Entity

Client Client

A B |

- Ch9, Jan-1,

- Ch9, Jan-2,

- Ch9, Jan-3,

OO N W U




Version

Client client

A ® ‘

o

- Ch9, Jan-3,




Version

Client Client
B

Version Rating

1: Ch9, Jan-2, 4




Version

Client Client

| A | B ‘
; i Error:

Precondition failed (412)




Persistency

Scalability Availability
Consistency

Scale-out



1,000 PC Scale-out

2G 200G
PC

PC 1000
2TByte
0.5Peta Byte

Scale-out

Scalability




365
Avalilability volatile
persistent

Coherence




Index

Indexing

Key/Value Hash
Indexing




P2P/DHT

Scalability Availability

P2P/DHT



P2P/DHT (1)

P2P Overlay

Scale-out

Avallability




P2P/DHT (2)

P2P
P2P
DHT Distributed Hash Table

DHT
Hash Table







Scale-out Scalability
Cloud

Scale-out Scalability
Cloud Avallability

Cloud Scalability Availability
Consistency




Eventually Consistent
Soft State Basically Available

ACID Transaction

Eventually Consistent Soft State




Basically Availability
Optimistic Concurrent Controll

P2P/DHT Scalable Available
Cloud

Cloud







“A Note on Distributed Computing”
Jim Waldo et al.

http://www.sunlabs.com/techrep/1994/sml

| tr-94-29.pdf
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Deutsch's 7 Fallacies of
Networking Formulated in
10 Years Ago

 The Network 1s reliable
Latency 1s zero
Bandwidth 1s infinite
The network 1s secure
Topology doesn't change
[here is one administrator

Transport cost 18 zero

Network i1s Homegenous




--- Complexity
Quanta and Platform Definition

Summary of Jim Waldo's Keynote at
the 10th Jini Community Meeting
http://www.]ini.org/files/meetings/tenth/vid
eo/Complexity Quanta_and_Platform_Defin
Ition.mov

http://www.]ini.org/files/meetings/tenth/pr
esentations/Waldo _keynote.pdf
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