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Stores C++ objects in the same format as they are
used in memory

Accessed and updated using the same C++ syntax
as heap-allocated objects
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Database contains memory pages

Client starts a transaction and uses persistent objects
exactly oO0as 1 fo60 they were

Pages fetched automaticall
as the client navigates persistent pointers
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Server coordinates sharing of pages between
multiple clients

Page read/write permits and locks are managed
automatically to ensure transaction consistency
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Client can access
objects in different remote

databases in same txn
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ObjectStore Is Heterogeneous

Windows C++

osserver

E osserver

it

—_—

\\l<

—= -

Sun Solaris C++

Clients and servers can
run on different platforms.

Objectstore transforms object
layout automatically

Linux C++
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ObjectStore Components

Server process

Databases

Transaction Log file

Client C++ program

Cache

Commseg

Cache Manager process
Persistent Storage region (PSR)



ObjectStore Components

Client Side Server Side
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We will examine each <co
Processes shown as D icons
Files shown as [ ] icons



ObjectStore Server
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Program is called osserver.exe

Mediates all access to the databases it controls

Serves out pages to clients

Enf orces transacti onpasgeemapnetrintist sbC
Co-operates with other servers in two-phase commits

Automatic recovery mechanism when restarted

Normally one osserver process per machine



ObjectStore Databases
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Each database is managed by a single osserver

ObjectStore databases are binary files held in the file system
Each osserver can manage multiple databases

Databases contain pages of memory containing C++ objects
Pages are held in Clusters, and clusters are held in Segments
Databases are normally deployed on server-local discs

.
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ObjectStore Transaction Log
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Each osserver owns a binary file called the transaction log

Updated pages are written to the transaction log

Pages only O6propagatedodé to the d
Txn Log used for automatic recovery

Txn Log allows faster commits;

Txn Log used to implement MVCC mechanism



ObjectStore C++ Client
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The C++ client is the program you write

It is linked with the ObjectStore libraries

It opens databases and runs transactions against them

It allocates objects, calls methods on them, and deletes them

Pages are fetched automatically from the DB as needed

ObjectStore automatically maintains a cache of recently accessed pages



ObjectStore Cache
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There is one cache file per client process

The cache is a memory mapped file

It has a fixed size; it cannot change once the client has started
Every page fetched from the database by this client is held here
Pages can be retained in the cache between transactions



ObjectStore Commseg
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There is one commseg file per client process

The commseg is a memory mapped file

It contains meta-information about every page in the cache

Ther epernstd aa idatkba f®@r every page 1in
Permits can be retained between transactions



ObjectStore Cache Manager
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There is one cache manager process per client machine
All clients on that machine share a single cache manager
Its main job is to handle permit revokes

It reads and writes to the cache and commseg files

It is NOT involved in page fetch directly in any way



ObjectStore Persistent Storage Region
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Each C++ program has a virtual address space (32 or 64-bit)

The PSR is an area of this address space reserved by ObjectStore

Address of every persistent object the client uses is mapped into the PSR

The value of pointers to persistent objects will be in the range of the PSR

At the end of every transaction the
€so it can be reused for the next tr
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Fetching and Mapping a Page
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Server permits and client locks are acquired
automatically to ensure transaction consistency




Fetching and Mapping a Page
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Fetching and Mapping a Page

Fetching page X

ObjectStore installs a —
SIGSEGV handler Heap
N
\_/

ObjectStore cache

handler(void* ptr)

PSR
TN
S
X
R
Stack ~—

ObjectStore database
Address Space



Fetching and Mapping a Page
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Fetching and Mapping a Page
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Fetching and Mapping a Page
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Fetching and Mapping a Page

Fetching page X
Code T

ObjectStore installs ~
SIGSEGV handler Heap

Program obtains pointer
to object on page X

ObjectStore cache

Program dereferences
pomter, Causmg handler(void* ptr)

SIGSEGV handler to be "
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Virtual mapping table is R
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fetched from server and X
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ObjectStore database

Page X is mapped to the
address space, and Address Space
execution continues
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ObjectStore Programming

Programmer uses the ObjectStore libraries
We cover the foll owlng
objectstore
0S_database
0S_transaction
0S_typespec
0S_database root
0S_segment
0S_cluster
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ObjectStore Programming

#include  <ostore/ostore.hh>

int main( int argc, char** argv)
{
objectstore::initialize()

OS ESTABLISH FAULT HANDLER

/[ ... your code ...

OS_END_FAULT_HANDLER
objectstore::shutdown();
return  O;




