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e aproah Problem Statement

Use Cases
Silenus

ians Existing distributed file stores
Interfaces

Optimizers
Conclusion

are difficult to set up

e require high maintanance

* have problems with server downtime

e don't handle topology changes

e don't provide privacy from administators
» don't scale for large nuber of nodes

e are incompatible with service-oriented architectures

g Introduction - Problem Statement
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« High performance computing lab
e Multi-student LAB

o Small Office / Workgroup

e Students rooming

o Family

m Introduction - Possible users
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ians Objective
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Conclusion

e to create a new filestore based on the SORCER
environment

Approach

« Authentication for authorization
* Encryption for privacy
« Replication for availability

* Multisource download for performance

j7Introduction - Objective / Approach
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Use Cases

Sienus Independent federated services that use SORCER for

Byzantium

e communication

Optimizers
Conclusion

Metadata
Store

WebDA\%:I

Adapter
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Introduction
Architecture
Services
Architectural Overview
User Interface Adapters
Facade
Internal Components
Use Cases

Silenus

Stenus Even though all modules communicate via SORCER,
e not every module communicates with every module

Architectural Overview

Optimizers
Conclusion << component >>
<< component >>
Daphne (C (C << >>
O (from sorcer::silenus), @ Midas @ Compo."e"t
WebDAV N SorcerMetadataStore (from sorcer::silenus) SorcerOptimizer ByteRelecaltor
(from sorcer::silenus::core) (from sorcer::silenus::core) (from sorcer::silenus)
<< component >> << component >> <<read-only >> << component >>
ServiceUl (C Silenus (C Mahalo
O © _ ©
i (from sorcer::silenus) X
ul SorcerFileStore TransactionManager
(from sorcer::silenus::core) (from net:;jini::core::transaction::server)
<< component >> << component >>
O JXTA Adapter @ Byzantium
(from sorcer::silenus)
CMS SorcerByteStore
(from sorcer::silenus::core)

m Architecture - Architectural Overview
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o User Interface Adapters
Facade
Internal Components
U_se Cases . . . . .
Sienus Adapters provide user interfaces for existing file storage
Midas 1
Inlterfaces O ptl O n S
Optimizers
Conclusion << component >>
O Daphne
(from sorcer::silenus)
WebDAV
<< component >>
O ServiceUl @
ul SorcerFileStore
(from sorcer::silenus::core)
<< component >>
O JXTA Adapter
CMS

m Architecture - User Interface Adapters
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Architecture
Services

A oy Facade

Facade

Internal Components
Use Cases = 1 1
Sienus Provides "One face to customer
Midas P
Interfaces ©
Optimizers
Conclusion

SorcerMetadataStore
(from sorcer::silenus::core)

<< component >>

@ Silenus

SorcerFileStore
(from sorcer::silenus::core)

(from sorcer::silenus)

N (7
D ©
SorcerByteStore
(from sorcer::silenus::core)

i Architecture - Facade
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Internal Components

Architectural Overview

User Interface Adapters p

Facade

Internal Components
U.SE Cases V7 << component >> Y7
Silenus @ Mid @ << component >>
Byzantium aas - ByteReplicator
Midas SorcerMetadataStore (from sorcer::silenus) SorcerOptimizer _
Interfaces (from sorcer::silenus::core) (from sorcer::silenus::core) (from sorcer::silenus)
Optimizers
Conclusion

<< component >> <<read-only >> << component >>
— Silenus N (C Mahalo
| 4 ©
(from sorcer::silenus) )
TransactionManager

(from net:jini::core::transaction::server)

<< component >>

N (C i
) @ Byzantium

(from sorcer::silenus)

SorcerByteStore
(from sorcer::silenus::core)

Internal Components
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i Browse Files

Conclusion

Upload File

B

Lsear
Download File
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Architecture .

b e Browse Files
Browse Files

Upload File
Download File

Transactions
Silenus | :Sm'cenFiIeStmelmpl| | :FiIeStm'eImpI| ‘ :Sorcert etadataStors

:Metad staStore

Byzantium ! ! : : :
Midas 1 17 expandM ode (x):x [ 1 1 [
Interfaces | ol 2 _expandNodef_x};y‘I | : :
Optimizers l ] 3) .expandiloda(x)x : :
Conclusion | 4) .expandiode(x)x :
l
: _ Ei exﬂanﬂ-]od_e _
i * _ _ _ ByexpandModes :
! g xpandiode | | : l
:" B) expandh ode : :
i i

I
|
I
|
I
|
I
|
I
|
I
|
-

‘Use Cases - Browse Files
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Introduction
Architecture

Uge Cases Upload File

g 2 Eenrle | .

Browse Files
Upload File
Download File
Transactions
Silenus ‘ ‘Servicelll ‘ | ZSOI'CEIFHBSTOIBHHN‘ _~FileStorelmpl ‘ :T|‘ansactionFactorv| | - TransactionManager ‘ SorcerByteStorelmpl ‘ | -Sorcer etadataStore | mpl
. | | | | | | |
Byzantium i i i i i i i
Midas V1) .uploadFiIe(x):a_(I _1_ : : : : :
Interfaces : 23 uploadFile(xyx b‘l‘ : : : :
Optimizers : 3) .create | ! ! :
Conclusion : ! ! !
: « - - - | : :
! 5) Jjbin | 1 |
1 t 1 1
[ | [ [
1 | 1 1
| « - ——— -8 _____ | |
: F) .create Byte Sequence(x)x | ! :
| | | |
I | | I
: - - — — — — — : 8 cEate_ElytiSE:ﬂjen_oe_: ______ :
: ! 9) =attribute= .create Mode(x): x ! |
| | | |
[ | | [
: « - - — — — — :_ o _10)_::|E§1&N_ode _____ _:_ ______
! 117 uploadFile ! [ | |
! oy — === — T I I | |
| 12) uploadFile : : : :
| | I I

"Use Cases - Upload File
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beocar: Download File
Browse Files
Upload File

Download File
Transactions

Silenus . .
B, ZServiceld| FileStorelmpl ‘MetadataStorelmpl : ByteStorelm pl
Midas
Interfaces
Optimizers
Conclusion

1) JdownloadFile(x) x

..._'

2) expandModex) x

3] expandNode
————— [
4) .getByeSequencelx) x
|
[

[
5) getBywebeqguence

6 d loadFil +_____1______
I ownloadFile [
q— — = === = .
i i [

s7Use Cases - Download File
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Transactions
toad Fle

Download File
Transactions

Silenus

Midas

Gpimizer
.. create Transaction

Optimizers

Conclusion
Send Metadata
to MetadataStore

Create ByteSequence
in ByteStore

Upload File
to ByteStore

[l[success]

[l[success] Nifailure] [llfailure]

=) =)

[I[at least one failed]
[I[both commit] i i

( make Metadata permanent )( make File permanent ) ( undoMetadata) ( delete file )

‘Use Cases - Transactions
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Upload File
Download File
Transactions

Silenus
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Interfaces
Optimizers

Conclusion
( File Upload Request

( create Transaction

s7Use Cases - Transactions
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Use Cases
Use Cases
Browse Files
Upload File
Download File
Transactions

Silenus
Byzantium
Midas Send Metadata Create ByteSequence
Interfaces ,
Optimizers to MetadataStore in ByteStore
Conclusion
/
Upload File

to ByteStore

)/ [l[success]
&
(success] [failure] Nifailure]
( commit ) ( abort ) ( abort ) ( commit )
> <
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Architecture .

Use Cases
ey Transactions (cont.)
Upload File

Download File
Transactions \I/

Silenus

Byzantium

Midas

Interfaces

Optimizers

Conclusion NS
[I[both commit]

( make Metadata permanent >< make File permanent ) ( undo Meiadam) ( delete file )

[I[at least one failed]

s7Use Cases - Transactions
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s Introduction
Introduction

Byzantium

Midas

Interfaces

P nalusion » provide one interface for the user

e hides Iinternal transactional semantics

5#Sllenus - Introduction
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Introduction
Architecture

Use Cases .
Silenus yZantium
Byzantium

Introduction

Java Interface

SORCER interface

ByteSequences

hesang s e [Introduction
Upload File
Midas
Interfaces

Optmizers e Java Interface
« SORCER interface
 ByteSequences
 Reading Files
e Writing Files
e Upload File
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Introduction
Architecture

Jse Cases Introduction

Byzantium
Introduction
Java Interface
SORCER interface
ByteSequences

radng Fics e Byzantium is a ByteStore implementation

Upload File
Midas

Cpimzers * Files are identified uniquily by ServicelD and Entry
UUID

* Does nothing but file storage

7Byzantium - Introduction
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Introduction
Architecture
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Introduction
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SORCER interface
ByteSequences
Reading Files
Writing Files
Upload File
Midas
Interfaces
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Conclusion

Java Interface

== interface ==
ByteStore
(from sorcer: sienus com)

+createByte Sequenceluid: Bsuid([] transadion: Tre nsactonWritableBweSequence
+getByteS equenceluid.Bsuid) R eadab leByteSe quence

a

ByteStorelmpl
(from sorcer. sienus . Byzantivm )

+create Byte Sequence  (uid4 Bsuid[] transadion : Transaction YWritableBweSequence
+getByteSequence (uid: Bsuid YEeadableByteSequence

=< create ==+ByteStorelmpl (datalir :String storeSize long ).ByteStorelm pl
+writeBvtes (uuid Uuid b bytel] ) void

+closeritable (uuid: Luidy: void

+closeReadable {uuid:Uuid ) void

+readBytes (uuid: Uuid i:int): byte(]

+openfeadable (uuid: Bsuid J:Uuid

+openyritable (uuid:Bsuid ) Uuid

=< jnterface ==
ByteChamnellmerface
(from sorcer: skenys byzantium )

+writeBvtes (uuid Uuid b:bytel] )void
+closeritable (uuid:Uuid ) void
+closeReadable {uuid:Uuid ) void
+readBytes (uuid:Uuid iint ) byte(]
+openReadable (uuid:Bsuid 3 Uuid
+openritable {uuid: Bsuid ) Uuid

77Byzantium - Java Interface
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Introduction
Architecture

oe Cases SORCER interface

Byzantium

Introduction

Java Interface

EORSCER interface SorcerProvider << interface ==

R)ét: digune”r::Ses (from soicer.core provider) SorcerByteStore

" 9 . (from sowcer:sienus come)

Writing Files

Upload File +create Byte Sequence(param s: Prov ker Contexdl Prov derContext
Midas +getBeSequence(param s ProvilerContexti. ProvkferContext
Interfaces i
Optimizers '
Conclusion \

1
SorcerByteStorelmpl
(from sorcer: sikenus: byzantium) == interface ==

. Mé%?&‘@"e ByteStore

(from sorcer. sienus cor)

<< create ==+SorceBveStorelmpl() SorcebyvteStoralmpl

== greate == +SorceBveStorelmpl{args String[] lifeC yde: Life Cyck): SorcerB weStorelmpl
+create Byte Sequen ce(params: Provider Contexdl ProviderContext
+getByteSequencelparams Provider Contexd). Provider Contexd

+create Byte Sequence (uid Bsuid[] transadion TransactonyWritableByweS equence
+getBytes equence(uid Bsuid). Readab leByteSe quence

77Byzantium - SORCER interface
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Architecture

e ByteSequences

S

rosangiies”  ReadableByteSequence and WritableByteSequence
Midas

S e are Serializable

Conclusion

e are smart proxies
 know how to talk with the ByteStore
o are iImplemented using the ByteChannelinterface

e provide the possiblity to create ByteChannels

77Byzantium - ByteSequences
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Introduction
Architecture
Use Cases
Silenus
Byzantium
Introduction
Java Interface
SORCER interface
ByteSequences
Reading Files

=< interface |, read-only ==
Serializable
(from java:io)

G

Reading Files

=< interface |, read-only ==
> ReadableByteChannel
(from fava:nio:channels)

Writing Files

Upload File L
Midas == interfacs == _{'"3

Interfaces
Optimizers
Conclusion " -{'}.

ReadableByteSequenc e
(from sorcer: sienus comn)

== interface ==

i
i

i

i

i

i i i
i

ReadableByteSequenc elmpl |
i

i

i

ByteStore (from sorcer:sienus byzanbium) - - - - - - - - - - - - - - - - -
(from sorcer: sikenus core) |
i
& kT =< interface == - - - = ReadableByteChannellmpl
“takio ByteChamnellnterface (from sorcer: sikenys: by zantivm)

(from somrer:sie nus: by zantivm)| -talkTo

(from sorcer: sienus: by zantivm)

77Byzantium - Reading Files
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Introduction
Architecture

e Writing Files
Byzantium
Introduction
Java Interface

SORCER interface == interface | read-only == == interface |, read-only ==
ByteSequences

Reading Files Serializabls e e T > WhitableByte Chanme !

Writing Files (from java:io) ! (from java:nio:channels)

Upload File ]
Midas == interface == _{'"3
Interfaces WritableByteS equence
Optimizers (from sorcer:sienus:core )
Conclusion AN

=< interface == Writa bleByteS equencelmpl
ByteStore (from sorcer:sienus byzanbium) - - - - - - - - - - - - - - - - - - - - - - - - -
(from sorcer: sikenus core) [
W
4':3 talkTa =< interface == Wrrita bleByteChannellmpl
| ByteChamnellnterface (from sorcer: sikenys: by zantivm)
I (from sorcer: sienus: by zantivm)| -talkTo
| A
| |
i
: ByteStorelmpl

_______________________ (from socer:. sienys: by zantivm)

57Byzantium - Writing Files
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Introduction
Architecture

S Upload File

Byzantium
Introduction
Java Interface
SORCER interface E Wit ableB vteS equencelmpl ‘ | Wit ableB yteChannelm pl ‘ - ByteStarelm pl
ByteSequences 7 ; ; ;
Reading Files i [ . [
Writing Files : : 1).cneateElyteSequence(xrx).x [
Upload File I _|‘ 2) WitableB weS equencel mpl (x,x1x
Midas l | <<create =>
Interfaces : oo 3)iWrtableByteSequencelmpl
Optimizers : __________ : _ _ _ _ _ _ _ McredteByeSequence
Conclusion | 5).createV\ritableByteChannel () x P—:_ | |
: &) Wit ableB we hannelim pl{x, x):x : :
1 |
! << create >» 7) .operiritabl e(x): x I
1
1
1 N 8 operirtable
! g — VitableByieChamnelmpl !
:‘_ iD)geat_eN_"rtatleElﬂeCﬂanlel _ 1 : :
1 | | |
T a a a
: 1 1:) Srite (e P*I :
1 | |
: : 12) cwwiteB ytes)xx) [
l |
1 |
! o «_ _  _ _ _ _ wieBtes
1 I ' |
. - — — — — — — — — _ )wite  __ _ _ _ _ _ _ _ _ || !
[ i i i
T T T T
: 1:5) close() P'I“ :
i [ 18) .closeWritable(x) i
1 |
1 |
1 |
: : «- - — — — — — 1 chﬁewrtaﬁe _______
i 18) close i
—

37Byzantium - Upload File
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Solved issues
Directory Structure

yector Cloce e |ntroduction

Securi ty

Sgecial meta information o S O |Ve d i S S u e S
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 Directory Structure
* Vector Clocks

* Internal Storage

o Security

e Versioning

« Conflict resolution

e Special meta information
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Introduction
Architecture

Jse Cases Introduction

Byzantium

Midas
Introduction
Solved issues

Vecor doois Midas - Meta Information Database And Storage

Internal Storage
Security

sameamomaen @ Midas IS @ MetaStore Implementation

Interfaces
Optimizers
Conclusion

Based on Vivek's ReplicaProvider

Stores meta information for files saved in bytestore

Meta Information Is stored in embedded database

T Midas - Introduction
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Introduction
Architecture

Jse Cases Solved issues

Byzantium

Midas
Introduction
Solved issues
Directory Structure

e Meta Information is consistent across MetaStores

Internal Storage
Security

o e mason Support for all kinds of meta information: File name,

Interfaces

Conclusion size, modified date, icon, security information, etc.

 Two parts: Service and Descriptors

Provide support for file movement / hoarding

T Midas - Solved issues
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Introduction
Architecture

et Directory Structure

Byzantium

Midas

Introduction

Solved issues
Directory Structure
Vector Clocks
Internal Storage f
Security
Versioning
Conflict resolution

Special meta information
Interfaces
Optimizers
Conclusion

57 Midas - Directory Structure
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Introduction
Architecture

Jse Cases Vector Clocks

Byzantium

Midas
Introduction
Solved issues

Vecior o « Each event increases the logical clock of that

Internal Storage

particular system by one

bl

S « Each system keeps a vector of all logical clocks it
Knows

« Update events include the vector clock

» Allows total odering of events, needed for
synchronization

 Two clocks per node: One for internal events, another
one for external events.

T Midas - Vector Clocks
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Introduction
Architecture

e Internal Storage

Byzantium

Midas
Introduction

Solved issues St "
Directory Structure O re S .
Vector Clocks

Internal Storage
Security

ciemonn o Metainformation for the Metadata Store (such as
Interfaces

Opimizers clocks, database version)

Conclusion

 Meta Info table
Stored in internally using the Data Acess Objects pattern

e can use any database as backend (currently uses
McKaol)

T Midas - Internal Storage
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Introduction
Architecture

S Security
Byzantium

Midas
Introduction
Solved issues
Directory Structure

« All files are stored encypted

Internal Storage
Security

of » Decryption keys are file objects in special directory
ptimizers
Conclusion

e Decryption is done at the last node possible (in the
Oroxy)

o Users secret key can be in FileStore or on local
computer

i*Midas - Security



Max Berger - Silenus

Introduction
Architecture

Versioning

Midas
Introduction
Solved issues

« Concurrency Problem is solved by versioning

scamamoman -\ @rsion INcludes MetaStore Identifier

Interfaces
Optimizers
Conclusion

e Old Version can be stored for backup

i Midas - Versioning
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Architecture

Jse Cases Conflict resolution

Byzantium

Midas
Introduction

e Virtual duplication:
Vector Clocks
Intern_al Storage

If an item A Is changed on two MetaStores, it will be

Special meta information

Interfaces avallable 3 times:

Optimizers
Conclusion

e as Al
e aSA.2

e as A linking to either A.1 or A.2 (depending on which
system)

m Midas - Conflict resolution
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Architecture

e Special meta information

Byzantium

Midas
Introduction
Solved issues

 Minimum Number of copies in network

scancanoman ¢ NUMPber of old versions to keep

Interfaces
Optimizers
Conclusion

e Special meta information template items

i*Midas - Special meta information
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Byzantium
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Interfaces
Service Ul
WebDAV

opimzer * Service Ul
. WebDAV

m MEEES
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Introduction
Architecture

o Service Ul
Byzantium
Midas

Interfaces
Service Ul

opimzes e Provides a Jini ServiceUl compatible interface for all
functions provided by the MetaStore

o Zero install: started from service browser (e.g. IncaX)

m Interfaces - Service Ul
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Introduction
Architecture

oo Cases WebDAV

Byzantium
Midas

Interfaces
Service Ul

opimzes e Daphne is the WebDAYV Adapter for the SILENUS
filestore

« WebDAYV is well documented and supported in Win32,
Mac OS X, Linux

 Each OS has different quirks that need to be
addressed

i Interfaces - WebDAV
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Conclusion

e Solved issues

e Open issues
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Introduction

Architecture

Introduction

ptlmlzers . . . . . .

e * The optimizer services will make this FileStore

Open issues

Concluson Intelligent by doing automatic data movement,
replication, indexing, ...

77Optimizers - Introduction
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Introduction
Architecture

Solved issues

Midas

Optmizers Optimizer is not a single service, but is a set of
Open s federated services:

Conclusion

* MetalnformationCompleter: Will read files and add
missing meta information: Mime-Type, artist/title for
mp3s, codec and play length for movies, ...

* Replicator: Reads the Metalnformation "Minimum
copies" and ensures that there are that many copies
In the network

e SpaceSaver: Saves space by reducing number of
replicas in the network. Uses "Last Used" meta
iInformation.

77Optimizers - Solved Issues
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Conclusion

77Optimizers - Solved Issues
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Introduction
Architecture

Use Cases 1

Open Issues
Byzantium

Midas

Interfaces

Optimiz_ers
b * No cool names yet
Conclusion

* Preventive Mover: Should detect that a certain
file/directory is used from 9-5 at work and from 6-9 at
home. Should then automagically move file from work
to home between 5-6

» Other intelligence that | can't think of

77Optimizers - Open Issues
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Conclusion e Benefits

e Schedule

i Conclusion
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Introduction
Architecture

Use Cases .
Silenus Ben eflts
Byzantium

Midas

Interfaces

Optimizers

ST e compehensive security

« completely self-managed
 fully transparent for the user
e adding disk space is easy

e compatible with legacy applications via WebDAV
Interface

7w Conclusion - Benefits
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Introduction
Architecture

Schedule

opdfl Background research 01/04 - 12/04

s Initial proposal 06/04
System design 06/04 - 12/04
Byzantium 10/04 - 02/04
Midas 01/05 - 06/05
User Interface 03/05 - 11/06
Service Oriented 07/05 - 12/05
Redesign
Implementation 01/06 - 11/06
Defense 11/06

57Conclusion - Schedule
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57Conclusion - Schedule



