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Riviera OverviewRiviera Overview

Features
• IEEE Compliant VHDL 

and Verilog Mixed 
Language Simulator

• Design Browser
• HDL Editor
• Waveform Viewer and 

Editor
• Code Coverage
• Memory Viewer
• Design Profiler
• SystemC Support
• Assertion Support
• Hardware Acceleration 

Ready



Riviera OverviewRiviera Overview
HDL Entry

•VHDL: IEEE Std. 1076-87 & 93

•Verilog: IEEE Std. 1364-1995, 

Verilog 2001, System Verilog 3.0/3.1

•EDIF: version 2.0.0

VERILOG

VERILOGVH
DL

VH
DL

EDIFEDIF

Mixed
VHDL/Verilog/EDIF

Common Kernel

Simulator Interfaces

•PLI

•VHPI

•SWIFT (Synopsys)

•SystemC

Third party tools interfaces

•Debussy (Novas Software)

•Memory Models (Denali)

•Specman Elite (Verisity)

•Specman Elite (Verisity)

•TestBuilder (Cadence)

•Visual Elite, Virtual CPU (Summit)

Interfaces



Assertions in RivieraAssertions in Riviera

Mixed
OVA/SV/PSL

Assertions Entry

OVA (available)

•SystemVerilog (planned)

•PSL (planned)

PSL
PSL

OVAOVA
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System
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Generic Assertions Entry

HDL interfaces

•Verilog

•VHDL

Outputs

•Simulation

•Synthesis

Tools interfaces

•Code Debug

•Waveform

•Coverage

•Feedback signals



Direct Compilation TechnologyDirect Compilation Technology

HDL HDL modelmodel OVA OVA assertionsassertions++

Simulation unitSimulation unit

RTL checkersRTL checkers

SynthesisSynthesis

Machine Code Gen.Machine Code Gen.

• Model and assertions checkers 
compiled together into a single 
simulation unit

• Fully-optimized machine code 
generated for integrated unit

• Compiled unit is compatible 
with generic mixed HDL 
simulation environment

• Execution benefits from all 
simulation speedup 
technologies in Riviera



Optimized Assertions CheckersOptimized Assertions Checkers

simulation

loop

Simulation Simulation 

KernelKernel

processes

UtilityUtility

routinesroutines

Model dataModel data

• HDL processes:
n-value logic, 
kernel interrupts, 
extensive 
communication

• Assertions 
processes:
2-state logic for 
direct translation 
into machine 
instructions, no-
interrupted process 
code, minimal 
kernel 
communication & 
synchronization



Target Specialized Code GenerationTarget Specialized Code Generation

AssertionsAssertions

RTL checkersRTL checkers

Behavioral codeBehavioral code Structural netlistStructural netlist

Simulation
Hardware synthesis 

(acceleration)

• memory load

• code speed

• circuit size

• circuit speed



Simulation Performance ControlSimulation Performance Control

• Use the if-then clause to 
activate assertions in 
specified time-windows only

• Assertion process will be 
suspended when an idle-
state is detected

• Embedded assertions in
Riviera have nominal
impact on simulation 
performance

assert : check ( if (TxValid & BusIdle) then
(XcvrSelect && (#[1..2] SYNC) ) ||
(XcvrSelect && (#[8..16] SYNC));

TxValid
BusIdle

CPU load

t



Universal Source EntryUniversal Source Entry

Mixed-HDL entry Mixed-FVL entry

PSL and othersPSL and others

Unified AssertionsUnified Assertions

SemanticsSemantics

SSystemystemVVerilogerilog

OVAOVA

EDIFEDIF

HDL ModelHDL Model

VerilogVerilog
VHDLVHDL

Signals

referencing

& 

Units

binding

Cross-references Cross-references



HDL HDL 

sourcesource

OVA OVA 

sourcesource

Code generationCode generation

HDL entryHDL entry FVL entryFVL entry

Separate HDL/FVL sources

Universal Source EntryUniversal Source Entry



Universal Source EntryUniversal Source Entry

HDL source with embedded assertions

HDL sourceHDL source

+ embedded OVA+ embedded OVA

Code generationCode generation

HDL entryHDL entry FVL entryFVL entry

Source splittingSource splitting



Universal Source EntryUniversal Source Entry

Ideal choice: Assertions ready HDL

Code generationCode generation

HDL entryHDL entry FVL entryFVL entry

SV entrySV entry

SSystemystemVVerilogerilog

sourcesource



Debug FeaturesDebug Features
• Use assertion as conditional breakpoint:



Finding bugs with AssertionsFinding bugs with Assertions

• Find potential problems in your design that wouldn’t be 
detected without assertions:

USB

Client

R
/W

R
/W

R
/W
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Client

R
/W

R
/W

Host

Bus scan test run:
address space

A

address space

AAAAAA

USB

Test configurationTest configurationIn real application ...In real application ...

Test passedTest passed

Test failed due to
assertions violations
Test failed due to
assertions violations



Advanced FeaturesAdvanced Features

• Use assertion feedback signal for design interaction:

ModelTestbench

AA

AAAA

• Use assertion feedback signal for visualization:



Assertion Feedback SignalAssertion Feedback Signal

Example application:
• Quit test-session on assertion violation
(Don’t waste resources on failed tests runs)

H1 H2 H3

H4 H5

T1 T2 T3

T4 T5

quit & load 
next task

T6 T7 T8 T9

Farm
 controler

Test Farm

Tests Queue



Assertion Feedback SignalAssertion Feedback Signal

USB

Client

R
/W

R
/W

R
/W

R
/W

Client

R
/W

R
/W

Host

A
Example USB application:

• Retry initialization step if there is no acknowledge 
from client side:

(Give up after 10 failures)



Verilog  interfaceVerilog  interface

EquivalentEquivalent

HDL bodyHDL body

Advanced ApplicationsAdvanced Applications

USB protocol monitor unit
U

SB

R/WR/W

R/WR/W

R/WR/W

RORO

Report protocol 
rules violations

Report protocol 
rules violations

OVA OVA 

bodybody

Unit implementation• Due to assertions 
feedback signals OVA
can be applied for 
regular functions 
implementation as well

• Save hundreds of HDL
lines coding using power 
of OVA semantics 
instead

• Push your 
implementation beyond 
simlutaion with
persistent synthesis to 
HDL code feature in
Riviera IPT



OVA enabled IP Libraries distributionOVA enabled IP Libraries distribution

HDL HDL modelmodel OVAOVA assertionsassertions++

with OVAwithwith OVAOVA

Compile
Simulate
Debug

Link
Simulate

Catch bugs

IP unitIP unit



OVA enabled IP Libraries distributionOVA enabled IP Libraries distribution

OVAOVA assertionsassertions

IP IP modelmodel

(HDL source)(HDL source)

++

with OVAwithwith OVAOVA
Any Any 

HDL SimulatorHDL Simulator

Compile
Synthesize
Simulate
Debug

Compile
Use

Catch bugs

RTL checkersRTL checkers

(HDL source)(HDL source)


