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Executive Summary 

Current generation commercial microprocessors all offer the ability to process workloads 

in parallel, as opposed to sequential order.  (Parallel processing is simply a method of 

finding unused microprocessor clock cycles and providing them with other tasks to 

process).  But, ironically, there are few commercial and custom applications that currently 

exploit microprocessor parallelism.  And by not taking advantage of these unused clock 

cycles, enterprises are not maximizing their investment in existing processing resources. 

 

The big reason that there is a general lack of commercially available parallelized 

applications has to do with the complexity of existing programming tools.  Some tools 

make it difficult to parse applications into logical parallel segments that can then be 

reassembled to produce a result.  And other tools are written to drive specific hardware 

(making porting difficult). What the market needs if it is to grow its library of commercial 

and custom applications is a new, easy-to-use programming environment that makes it 

possible to write parallelized applications that can run across multiple hardware devices. 

 

PeakStream, Inc. has recognized this problem and has developed an application 

development environment designed to simplify parallel application development.  By using 

a PeakStream development environment (an environment that uses familiar C++, 

FORTRAN, and MatLab conventions), application developers can write programs using 

languages and models that are already familiar to them in order to unlock the full potential 

of todayôs parallel processors.  

 

PeakStream is small (around 30 employees), but the company has already landed several 

opportunities in the financial services, and oil and gas industries.  And funded with $17 

million in capital from Kleiner, Perkins, Caufield and Byers; Sequoia Capital; and 

Foundation Capital, PeakStream appears to be well positioned for future growth. 

 

In this Research Brief, Clabby Analytics takes a closer look at PeakStream.  We discuss the 

companyôs target markets, business objectives, and its product set.  And what we see is a 

good product design (based-upon using Intel-based building-block servers); a well-focused 

strategy (aimed at four specific target markets); and an opportunity to leverage its existing 

product set to expand into other markets as it grows.   

 

PeakStream should be evaluated by enterprises seeking to get more-bang-for-the-buck out of their current 
investment in processors by exploiting the parallelism that lies therein; enterprises looking to do complex 
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modeling; as well as by enterprises seeking to take advantage of parallel processing to conquer time 
sensitive, real time data processing tasks. 

Background 

A few years ago traditional microprocessor designs started to hit - the -wall in terms of 

their ability to jam more -and -more transistors onto a dye; their ability to dissipate the 

heat being generated by their processors; and their ability to attai n respective clock 

speed targets.  To achieve targeted Mooreôs law goals, vendors were jamming millions 

of transistors into uniprocessors designs ï resulting in major heat dissipation issues ï 

and ultimately destabilizing the movement of electrons through their appointed gates.  

Something had to be done to correct this situationé 

To remedy these problems, all leading commercial computing microprocessor makers 

shifted their microprocessor design points ï moving from uniprocessors to multiple 

processors on a common core.  And, as a result of this change in direction, dual -core 

designs are now flourishing in the marketplace, while newly announced quad -core 

designs are also expected to gain steady market acceptance.  Further, even though 

more processing power is  being delivered by these multi - core processors, the power 

consumption curve is declining (as measured by processing power being delivered 

versus older designs).  New multi - core designs are now enabling the computing 

industry to continue (and to exceed) th e Mooreôs Law continuum. 

But a modification to the basic design of microprocessors does not constitute the only 

major change in processing.  At the same time computer makers were shifting from 

uniprocessors to multi - core designs, each leading microprocesso r maker introduced 

ñmultithreadingò techniques that would enable unused microprocessor clock cycles to 

be exploited and used, rather than wasted.  (A thread is a unit of work ï a task ï that 

can be executed along with an existing workload on a given microp rocessor).  Intel 

introduced hyperthreads; IBM introduced symmetrical multiprocessing; Sun introduced 

chip multithreading; and so oné  Instead of processing workloads only in serial 

fashion, microprocessors designers built into their chip designs the contr ols needed to 

manage multiple, parallel workloads.  

 

Multi-threading offers an enterprise the opportunity to drive additional tasks across existing processors ð 
enabling servers to do the work of 4, 8, 16, or more servers depending on the number of threads supported 
by a given vendor ð and on the available microprocessor clock cycles. 

But Where Are the Multi-threaded Applications? 

Parallel processing and multi - threading techniques have actually been around for years 

They have been used to exploit parallelism  in graphics processing units (GPUs ï such 

as video processing units that are used in workstations and PCs); to drive field 

programmable gate arrays (FPGAs); as well as to drive high -end, scaled -up, clustered 

supercomputing environments. But, as is the cas e with commercial microprocessors, 

the big problem in building an application library for these environments has been 

finding a programming model that can provide an easy - to -use interface for developers, 

as well as portability across various hardware types  for applications that are 

developed.  And so far, the development of such a standardized, portable environment 

has proved elusive.  
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Multi-threaded applications that exploit parallel processing do exist today.  These applications are usually 
custom developed for specific application environments (such as for unique defense systems); but 
sometimes these application environments are built using the Web services programming model as part of 
a service-oriented architecture.  The key points are that: a) the custom application environments donõt 
contribute to building a large library of parallel processing applications that can be used by enterprises in 
general; and, b) few Web services/SOA-based parallelized applications are available today.  Again, the 
development of a simple, easy-to-use programming environment based upon models that application 
developers are familiar with (such as C++, Fortran, and MatLab) could go a long way toward helping to 
build a large library of sharable parallelized applications.   

A Closer Look at the PeakStream Development Environment 

PeakStream development environment designers hail from the graphics processing 

industry where parallel processing has been the order of the day for almost a decade.  

Having learned how to design graphic s processing microprocessors, PeakStream 

engineers articulated a program design environment that could be used to drive 

industry standard microprocessor architecture (more specifically, x86/x64 

architecture).   

PeakStreamôs design is fairly simple (see Figure 1). The company has structured an 

application programming interface (API ï a set of commands) that can drive an 

underlying, virtual machine environment capable of running Microsoft Windows or 

Linux.  

Figure 1 ï PeakStreamôs Programming Environment 

 

Sou rce: PeakStream ï January, 2007  

 

Notice in Figure 1 that:  

1.  PeakStreamôs API has been modeled on standard ñhigh-performance computing 

(HPC)ò conventions (meaning that programmers that know how to program 


