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AerieLogicAerieLogic

�� A Formal VIP companyA Formal VIP company
� An experienced team in ABV solutions

� Experts in building libraries of assertions
� Specialists in ABV and formal verification usage

�� Solutions deployed in the industrySolutions deployed in the industry
� Eases the use of ABV and Property Checking
� Products have several years of maturity
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What is a FormalWhat is a Formal--VIP ?VIP ?
�� ItIt’’s a Verification IP working seamlessly with s a Verification IP working seamlessly with 

Property CheckersProperty Checkers
� Automatic usage – No knowledge in assertions or 

Property Checking needed
� Complete documentation, scripts and report generation
� Easy setting via GUI or CLI interface

�� Provides automation to Property CheckingProvides automation to Property Checking
� Builds the formal environment
� Instanciates all assertions on the design
� Creates regression scripts and collects data



4

Exemple: FormalExemple: Formal--VIP for OCP VIP for OCP 

�� For IP blocks based on the OCP 2.2/2.1/2.0/Sonics2.4/1.0 protocoFor IP blocks based on the OCP 2.2/2.1/2.0/Sonics2.4/1.0 protocolsls
� Automatic instanciation of assertions and formal environment
� Automatic formal verification of properties and coverage scenarios
� Formal Proof, or automatic VCD and testbench in case of violation

�� Provides Provides 100% compliance100% compliance against the OCP protocol specificationagainst the OCP protocol specification
� Fully aligned on the OCP-IP Compliance document
� including multi-threading, tagging, datahandshake, …
� More than 110 properties and hundreds of coverage scenarios

�� Provides Provides 100% functional performance100% functional performance analysisanalysis
� For detection of dead-locks, loss of data, back-pressure, …
� Ex: A thread will be busy at most N consecutive cycles
� More than 15 properties dedicated to performance analysis



5

Formal-VIP wrapper

Exemple: AHBExemple: AHB--OCP designOCP design
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FormalFormal--VIP flow chartVIP flow chart

1: Create the design
protocol configuration

2: Instanciate 
the assertions library

3: Select and launch 
the property checker

or the simulator

4: …Tool Running…
5: Collect data
Debug results

Multiple runs
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1: Create the protocol configuration1: Create the protocol configuration
Reload/Save configurations 

Create <rtl.conf> for OCP

Reload/Save configurations 
Create <rtl.conf> for OCP

syntax and semantic checkssyntax and semantic checks

Bubbles for inline helpBubbles for inline help

Multi-interfaces support
Straightforward to use

Multi-interfaces support
Straightforward to use
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2: Instanciate the assertions library2: Instanciate the assertions library

Instanciate  multi-interfaces
and multi-protocols

Instanciate  multi-interfaces
and multi-protocols

Log resultsLog results

Select which assertions 
to instanciate

Select which assertions 
to instanciate

Bubbles provide 
Information on each property

Bubbles provide 
Information on each property
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3: Select the Tool3: Select the Tool

Select Simulation Select Simulation 

Select Property CheckerSelect Property Checker
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4: Run the selected Tool4: Run the selected Tool

Log WindowLog Window

5: Verification results 
Are provided by the

Selected Tool 

The user can debug,
modify the design and 
launch the verification

at will

A batch mode is also 
available for steps 1 to 5

5: Verification results 
Are provided by the

Selected Tool 

The user can debug,
modify the design and 
launch the verification

at will

A batch mode is also 
available for steps 1 to 5
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FormalFormal--VIP SuccessVIP Success--StoryStory
�� BackgroundBackground

� 38 on-the-shelf protocol-based IPs
� Had been heavily simulated with simulation VIPs

� 2 people part-time during 3 months
� World-wide semi-conductor company

�� Results of FResults of F--VIP with Formal VerificationVIP with Formal Verification
� 9 functional bugs automatically found 
� Tens of wrong protocol documentations
� 2 hours of work per IP on average



12

Formal VIPs availabilityFormal VIPs availability

�� AHB 2.0 and APB 2.0AHB 2.0 and APB 2.0

�� AXI 1.0 and APB 3.0AXI 1.0 and APB 3.0

�� II²²C 2.1 and 3.0C 2.1 and 3.0

�� DDR/DDR2/DDR3DDR/DDR2/DDR3

�� Bridge specialized FormalBridge specialized Formal--VIPVIP

�� OCP 2.2/2.1/2.0OCP 2.2/2.1/2.0

�� OCP 1.0 and Sonics2.4OCP 1.0 and Sonics2.4

Other protocols upon demandOther protocols upon demand
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ConclusionConclusion
� AerieLogic provides solutions to structure the 

SoC functional verification flow

� Built on protocols such as AXI, AHB and OCP
� Back-bone of SoC verification

� No need for expert knowledge
� Property Checker and assertions handled automatically

� Easily integrated in any verification flow
� Formal-VIPs work automatically with several formal verification 

tools and simulators of the market


