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(Paraphrasing)

“It’s easy to be so fully occupied with immediate issues with the trees

that we miss the ecological threat to the forest”

Clayton Christenson, “The Innovator’s Dilemma” :

We’re proposing a small, but powerful set of enhancements

to the basic design capabilities of SV

Consolidation and maintenance are important,

but we should also look to the future
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Simulation is too slow 

(by many orders of 

magnitude, for both 

SystemC and SV)

SV is ceding (has 

ceded?) this to 

SystemC 

IP block, system design

High-level Modeling, Virtual 

Platforms

SV is ceding 

some of this 

territory to C/C++ 

with “High-Level 

Synthesis”

The situation today

Many problems 

due to this 

SystemC-SV 

disjunction

Formal 

Veri-

fication

Progress difficult due 

to weak formal 

semantics, for both 

SystemC and SV

And, big train coming down the tracks:

emulation for spec, modeling, verification

� synthesizability � opportunity for SV
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Bluespec’s proposal

Bluespec has enhancements (“BSV”) that address all these issues

(summary descriptions follow in next slides)

These are not speculative—they have been tested in the field for many 

years with many top-tier customers

[ Names available on request.  Customers serve diverse markets:

Processors, Networks, Consumer Electronics, Search, and more. ]

And several dozen top-tier universities and research labs: MIT, Carnegie-

Mellon, UT Austin, U. Washington, BYU, U. Toronto, U.Tokyo, Seoul National 

U., Indian Inst. of Science, Indian Inst. of Technology, Oxford, Cambridge, 

MSFT Cambridge, IBM Research, RAMP project, and more

Bluespec is pleased to offer essentially all* the BSV 

enhancements to the P1800 standard

* All “untimed” enhancements; individual vendors make timing choices (for synthesis)

Bluespec will be happy to solicit testimonials and letters of support for these proposals from 

actual users in these communities
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Context behind BSV’s central enhancement

“I think we ultimately will see atomic transactions in most, if not all, 

languages.  That’s a bit of a guess, but I think it’s a good bet.”

Burton Smith

• Microsoft Fellow  (Parallel and High Performance Computing)

• ACM Eckert Mauchly Award (Computer Architecture)

• IEEE Seymour Cray Award (High Performance Computing)

• Founder/designer of seminal parallel computers (at HEP, Tera, Cray)

Both hardware and software design are in crisis:

• SW: due to end of GHz scaling and the move to multi-cores

• HW: due to sheer size/complexity of designs due to Moore’s Law

Complex parallelism/concurrency is at heart of this

Computer Science has one main potential “magic bullet” for this:

BSV’s central enhancement: atomic transactional rules and interfaces
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BSV enhancements

• Behavior
• “rules” with atomic transactional semantics

• “methods” with same atomic transactional semantics for module interfaces, so atomicity 

composes/scales across module boundaries

• Enhances abstraction because suppresses details about complex control logic and 

scheduling

• Enhances correctness and formal reasoning because atomicity enables invariants

• Structure
• More powerful types (lifting SV types to include functions, procedures, modules, ...)

• Disciplined, user-extensible overloading

• This is a fully worked out solution to what is still just a proposal in the C++ 

standards process (“concepts”)

• More powerful parametrization and Turing-complete static-elaboration (“generates”), 

including recursion

• FSMs (using above behavior and structure capabilities)
• Parallel, nested, suspendable, abortable FSMs (comparable to Esterel)

• User-written FSM generators

All the above are synthesizable to high-quality HW
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BSV LRM is < 150 pages (very high “power-to-weight” ratio),

and even smaller

• if you leave out overlap with SV LRM

• if you leave out timing-specific material (vendor-specific synthesis)

How “big” is this material in the proposed donation?

... next slide

How “fully-baked”/ “risky” are the semantics, and fit into BSV?
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Is it a good “fit” for SV?

• Absolutely!

• All the proposed enhancements have been “grown organically” on 

existing SV syntax and semantics

• All the proposed enhancements have been implemented and tested in 

the field
• Delivered source code lines (~ millions)

• Delivered ASIC gate designs (~ 100Ks to millions (conservative estimate))

• Shipping ASIC gates (big multiples of delivered delivered gate designs)

• Modules and subsystems with all the proposed enhancements have 

been successfully interoperated with existing HDL/HVL modules and 

environments

• Verilog (1995 and 2001), SV, VHDL, ‘e’, ...

• In all standard industry HDL simulators

Bluespec will work with P1800 to ensures that all these enhancements fit 

smoothly in SV
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Simulation is too slow 

(by many orders of 

magnitude, for both 

SystemC and SV)

SV is ceding (has 

ceded?) this to 

SystemC 

IP block, system design

High-level Modeling, Virtual 

Platforms

SV is ceding 

some of this 

territory to C/C++ 

with “High-Level 

Synthesis”

How do these enhancements address the problems?

Many problems 

due to this 

SystemC-SV 

disjunction

Formal 

Veri-

fication

Progress difficult due 

to weak formal 

semantics, for both 

SystemC and SV

As expressive (and in some 

ways more) than C++.

Semantics more familiar to HW 

community (state machines)

Single language and 

semantics from models to 

implementations

High-level synthesis with architectural 

transparency: better for HW design, and 

universally applicable, not just to 

“datapath” apps

Atomic rules are the preferred basis for 

many formal specification systems (e.g., 

TLA+, UNITY, EventB, ...)

Full synthesizability means 

models and testbenches 

can run on FPGA/emulation 

platforms
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In summary

Bluespec has a portfolio of enhancements to SV that

• that have been tried and tested by real and serious users

• that fit well into the semantics and “look and feel” of SV

• that fit well with existing SV code (and Verilog and VHDL)

• that opens the door to High Level Synthesis for SV

• that can dramatically improve the attractiveness of SV to

• modelers (speed of model development, speed of 

execution, accuracy and refinability)

• verifiers (speed of transactor and testbench development, 

speed of execution)

in addition to raising the level of abstraction for designers

Bluespec is pleased to offer these enhancements to the P1800 

standard, and to work with P1800 to ensure a smooth fit
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