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Note: future dates and features 
within this presentation reflect 
Sun's current plans but may 

change without notice. 



Open Source
 Development Choice

 Solaris
 NetBeans
 Glassfish
 Single sign-on
 All Middleware

Free Access
Increases Volume

Revenue Making SW
 Business Deployment

 Solaris 10
 Java ES
 ID Management
 Java CAPS
 Mobile

Driving Volume to Value

• Free RTU 
(unsupported)

• Extended Try and Buy 
Program

• Connected to Sun
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Crypto Unit 

• Symmetric Modes
> Counter
> CBC
> CCM

• Keys stored in unit 
> Volatile
> Operation of AES unit does not pollute cache

> No side channel attack

• Random number generator in hardware
• Transparent to software

> Solaris Crypto Framework



• 256 hardware threads
• 256GB shared RAM
• 139GB/s Bisection BW

Victoria Falls: Supercomputer in 4U
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Memory Placement 



Motivation

• Non Uniform Memory Access (NUMA) machines, 
>may not perform very well without knowing which CPUs and 

memory are near each other.

•Memory Placement Optimization
>Solaris aware of NUMA to provide better performance on 

NUMA machines by optimizing for locality 

• Discovered automatically 



Design Goals

• Enhance performance and reproducibility (by default)
• Expose a common framework and means to exploit 

platform specific features
•Observability tools
• Benchmarks and techniques for evaluating NUMA 

performance



Uniform Memory Access

• 1 level of locality
• Same latency between all CPUs and all  memory 

represented by one lgroup

Memory

CPU CPU CPU CPU



NUMA

• 2 levels of locality
> Local and remote memory latency
>Children lgroups capture CPUs and memory within same 

local latency of each other
>Root lgroup contains CPUs and memory within remote 

latency (eg all CPUs and memory)

Root lgroup
Root 

lgroup

...

...



NUMA (ring)

• 3 levels of locality
> 4 node ring topology
>Same local latency within each node
>Remote latency determined by sum of cost for each hop 

needed to reach memory

............

...... ......

4 3

12



NUMA (ring)

• 1st level of locality
> Lgroups 1, 2, 3, and 4 containing CPU(s) and memory 

within some local latency

...... ......

............
4 3

12
1 2 3 4



NUMA (ring)

• 2nd level of locality
> Lgroups 1, 2, 3, 4, and their parent lgroups containing their 

next nearest resources

...... ......

............
4 3

12

1 2 3 4

123 124 134 234



NUMA (ring)

• 3rd level of locality
>Root lgroup contains next nearest resources for leaf 

lgroups' parents and all resources in machine so buck stops 
here

...... ......

............
4 3

12

1 2 3 4

1234

124 134 234123



Finding Resources

• Assume thread is running in lgroup 1 and needs 
memory

Start looking for resource

in current lgroup (ie lgroup 1)

If can't get resource from

lgroup 1, try its parent

If can't get resource from

lgroup 123, try its parent

1 2 3 4

1234

124 134 234123



Future?

• New Instructions
• New Locking Paradigms



Specialized Sparc Instructions

• Currently in Sparc 
> Population count

• Possible future instructions
> Leading zero detector
> Pipelined sheep-and-goat (form of centrifuge)
> 64-bit mul-high (getting the upper 64 bits)
> xor multiplier instruction, aka GF(2) multiply



Transactional Memory

• Future for many computer architectures
• Eliminates mandatory locking

> (hopefully) reduces the complexity of coding
• Retries blocks of code if a conflict occurs

> Detects cache invalidation by another thread
> Backs up execution to a checkpoint
> Retry or use alternate means

• Basis for possible compiler generated “speculative 
parallelization”
> Even if a proof can not be generated, the code may be 

parallelized



Transaction Logic



Transactional memory gives high 
performance with less effort

• Unlocking Concurrency, From Computer Architecture, Vol. 4, No. 10 - December 2006 / January 
2007 by Ali-Reza Adl-Tabatabai, Intel, Christos Kozyrakis, Stanford University, Bratin Saha, Intel

http://acmqueue.com/modules.php?name=Content&pa=list_pages_issues&issue_id=39
http://acmqueue.com/modules.php?name=Content&pa=list_pages_issues&issue_id=39


Space-Time Computing in MAJCSpace-Time Computing in MAJC

Joins: collapsing of dimensions
– heap merging
– new head thread

{…
}
{…
}

Method A

{…
}
{…
}

Method B

{…
}
{…
}

Method C

{…
}
{…
}

Method A
{…
}
{…
}

Method B
{…
}
{…
}

Method C

TimeCPU1 CPU2 CPU3

A: head thread
B, C, …: speculative threads

operate in their own space
detect RAW, WAW violations
software rollback:
garbage collect speculative heaps

STC



Conclusion

• Highly Threaded Commodity Processor 
> Commercially available

• With a fully featured OS
> Solaris, OpenSolaris

• Support
> Free and pay

• Open Source
> Hardware and software

• Community
> Eager to help
> http://www.opensolaris.org

http://www.opensolaris.org
http://www.opensolaris.org


Free access to Niagara machines

• Proposals are being accepted for a University program to 
receive a four socket Victoria Falls Machine
> Open Source project 
> Cryptanalysis
> Highly threaded
> Solaris or OpenSolaris

• Other proposals may get remote access to a Victoria Falls 
Machine

• Niagara-1 machine is available online (free) at
> http://en.unix-center.net/

> Located in China
> Register for free account, validate email address
> ssh t1000.unix-center.net

http://en.unix-center.net
http://en.unix-center.net


Thank You

James Hughes
james.hughes@sun.com
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