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Why VHDL+OSVVM?

Topics
Why VHDL? Why OSVVM?
Why not my own in house verification methodology.
Verification Problems to Address
Transactions
Model Independent Transactions
Verification Framework
Messaging and Error Tracking
Unmatched Test Reports

Background

« About Jim Lewis

* 30+ years: VHDL Design and Verification
25+ years: Active in [EEE VHDL WGs
15+ years: IEEE VHDL WG chair
Chief Architect of OSVVM
VHDL Consultant and Trainer for SynthWorks

SynthWorks provides VHDL Training
» Comprehensive VHDL Introduction
« VHDL Coding for Synthesis
 Advanced VHDL Testbenches and Verification — OSVVM Bootcamp




Why VHDL?

* VHDL is #1 for FPGA Design and Verification
* For FPGA design: 66% worldwide use VHDL
¢ For FPGA verification: 56% worldwide use VHDL

Design Projects

3%

Verilog SystemVerilog CIC++ OTHER Testbench

FPGA Verification Language Adoption
2014 2018 2022

e Graph from Wilson Research Group 2022 Functional Verification Survey
© Siemens 2022 https://blogs.sw.siemens.com/verificationhorizons/2022/11/21/part-6-
the-2022-wilson-research-group-functional-verification-study/

Why OSVVM?

* OSVVM is VHDL's #1 Verification Methodology
e For FPGA: 28% worldwide use OSVVM = 50% of VHDL users

jects

Design Proj

osvwm UM

FPGA Testbench Methodologies
2014 2018 2022

e Graph from Wilson Research Group 2022 Functional Verification Survey
© Siemens 2022 https://blogs.sw.siemens.com/verificationhorizons/2022/11/21/part-6-
the-2022-wilson-research-group-functional-verification-study/




Why not create my own methodology?

+ Creating a methodology is a large investment

= > C 23 openhub.net/p/OSVVM/estimated_cost

SYNOPSYS'|Black Duck Open Hub & JimLovis~

Projects People Organizations Tools Blog BDSA ZUCSR A Scarch H

OSVVM A 8
is!
% Settings | W Report Duplicate High Activity | Use This!

© Analyzed 2 days.ago. based on code collected 24 days.ago.

Estimated Cost

Project Cost Calculator
Estimate seems way too high?

Include Average Salary (per year)
Open Hub scans all files at any given code

All Code -4 $ 55000 .00 location to calculate the cost estimate.

Open Hub lets you exclude files and direc-tories

Codebase Size Estimated Effort from this calculation on the Code Locations
131,118 lines 33 person-years page. You can get a more realistic estimate by
excluding:

Estimated Cost

< « External dependencies or libraries
1,838,578 *

+ Non-code files
*Using the Basic COCOMO Model

o Data from openhub.net © Synopsys 2024 7

Verification Problems to Address

e 40-50% of project time is spent on Verification.
e 47% of a verification engineers time is debug.

Need to simplify and accelerate the verification process

84% of FPGA projects have a bug escape into production
e 50+% of these are functional bugs

Need more thorough testing

42% of projects are Safety-Critical

Failure is life threatening. Must use best practices.

70% of projects fall behind schedule.

Red herring? Optimistic Schedules? Problems?

Survey results from Wilson Research Group 2022 Functional Verification Survey © Siemens 2022
https://blogs.sw.siemens.com/verificationhorizons/2022/10/10/prologue-the-2022-wilson-research-
group-functional-verification-study/




Why OSVVM?

Verification Framework
Verification Components
Test Sequencer (Test Cases)
Transaction Interface and API

Verification Utility Library

Constrained Random, Scoreboards,
Functional Coverage, Memory Models,
Message Filtering, Error Tracking, ..., and
Requirements Tracking

)
Verification Component
Library

AXI14 Full, Lite, AXI Stream,
UART, xMll, DPRam, ...

C

N
Script Library
Tool Independent Scripts
One Script to Run them All

D
Co-Simulation

Run Software in Hardware Simulator
Write tests in C++

L
Test Reports

:) HTML Test Suite, Test Case, Log Files
JUnit XML for CI/CD tools

» Developed by the same VHDL experts who helped with VHDL Standards

* OSVVM is Free, Open Source.

Transactions

* Transaction =

* Interface Operation (Read, Write, Send, Get) or
 Directive (WaitForClock, GetErrorCount)

Clk

nReset

nAds

Read

Addr

Data

nRdy




Transactions

* Without Transactions: Test is Brute Force and Tedious

nAds <= 3 tpd, '1l' after tperiod
Addr <= ADDRO after tpd

Data <= X"A5A5" after

Wr_nRd <= t

nRdy = '@' and rising_edge(Clk) ;

« With Transactions: Easy to read. Less Work. More Fun.

CpuTbProc : process

begin
WaitForBarrier(StartTest) ;
Write(CpuRec, ADDRO, X"AS5A5");
Read (CpuRec, ADDRO, rData);

Transactions are the first step in improving your testbenches

11

Model Independent Transaction Library

+ Defines Transaction API (procedures) + Transaction Interface (record)
* MIT is currently defined for ...

* ... Address Bus Interfaces (AXI4, Avalon, ...) do read and write (subset)

type AddressBusRecType is record

Write(AddrRec, iAddr, iData) ;
Read (AddrRec, iAddr, oData) ;
ReadCheck(AddrRec, iAddr, iData) ;

* ... Streaming Interfaces (AxiStream, UART, ...) do send and get (subset)

type StreamRecType is record

Send (TxRec, iData [, iParam]) ;
Get (RxRec, oData [, oParam]) ;
Check(RxRec, iData [, iParam]) ;

Simplifies writing both VC and test cases. Supports Co-Sim.

12




OSVVM's Verification Framework

* Looks identical to a SystemVerilog framework:
* Verification components (VC) implement interface signaling
« Test sequencer (TestCtrl) calls transactions = test case
 Each test case is a separate architecture of TestCtrl

TbMemlIO

Entity
TestCtrl TestCtrl_e
1 |

1 Uart1_Rx
CPU DUT Architecture

Model MemlIO LE
Uart2_Rx

Clock and |CPU'f | |Mem'f| Architecture

Reset IntCtrl |UART | L

m SRAM Uart4_Tx
Model Architecture

OSVVM uses the same testbench structure for RTL/Unit, Core, and Chip Tests

Verification Framework - Implementation

library osvvm, osvvm_Axi4 ;

2

context osvvm.OsvvmContext ; OSVVM is not OO based
.en.tity TbAxi4 is * It plugs together just like RTL
end entity TbAxi4 ; * Any VHDL engineer can do this

architecture TestHarness of TbAxi4 is

signal ManagerRec : AddressBusRecType (
Address (AXI_ADDR_WIDTH-1 downto @),
DataToModel (AXI_DATA_WIDTH-1 downto ©),
DataFromModel (AXI_DATA_WIDTH-1 downto 0)

)

begin
osvvm.TbUtilPkg.CreateClock(Clk, tperiod_Clk) ;
osvvm.TbUtilPkg.CreateReset(nReset, . . .) ;
DUT_1: DUT ( . . . ) ; DUT
AxidManager_1 : Axi4Manager (MRec, . . . ) ; Verification
UartRx_1 : UartRx(RxRec, . . . ) ; Components
UartTx_1 : UartTx(TxRec, . . . ) ;
TestCtrl 1 : TestCtrl (TxRec, RxRec, MRec, nReset) ; Test

end TestHarness ; Sequencer




Verification Framework - Elements

+ Transaction Interface (record) + Transaction APl (procedures) = OSVVM MIT
* Verification components
 Test Sequencer

TbMemlIO

TestCtrl

ControlProc

AxiManaaerProc AxiManagerRec )
Write(...) AxiManager

UartTbTxProc UartTxRec
Send(...) UartTx

UartTbRxProc UartRxRec
Check(...) UartRx

Verification Components

entity Axi4Manager is
generic (
tperiod_Clk : time := 10 ns ;

tpd_Clk_RReady : time := 2 ns

-- Globals
Clk : in  std_logic ;
nReset : in std_logic ;

-- AXI Master Functional Interface | BUT ([ B
AxiBus : inout Axi4RecType ;

-- Testbench Transaction Interface
TransRec : inout AddressBusRecType

) s

Transaction Interface (AddressBusRecType) defined by MIT

16

| Transaction Interface




Verification Components

TransactionHandler : process

begin
WaitForTransaction(
Clk => Clk,

Find Transaction

Rdy => TransRec.Rdy, in Record

Ack => TransRec.Ack

) 5

-- Decode and execute the transaction A
case TransRec.Operation is

when WRITE_OP =>
AxiWrite(TransRec.Address, TransRec.Data, ..);

when READ_OP => Do the
AxiRead (TransRec.Address, TransRec.Data, ..); Transaction

Y

when . . . =>
-- Other Transactions

end case ; J
end process TransactionHandler ;

J Benefit: Coding OSVVM VC is no harder than writing a procedure. m

A Test Case

» Test Case = Send and Get transactions + affirmations (checks)

TxProc : process RxProc : process
variable RxD : ByteType;
begin begin
Send (TxRec, X"10") ; Get(RxRec, RxD) ;
AffirmIfEqual(TBID, RxD, X"10") ;

Send (TxRec, X"11") ; Get(RxRec, RxD) ;
AffirmIfEqual(TBID, RxD, X"11") ;

WaitForBarrier(...) ;
end process TxProc ;

WaitForBarrier(TestDone);

+ Affirmations signal pass/fail as well as count errors and checks
%% 2150 ns Log PASSED In TB, Received: 10

%% 2150 ns Alert ERROR In TB, Received: 08 /= Expected: 10

Benefit: Readable. Easy to write self-checking tests. OSVVM tracks the errors.

18




Messaging

 Logs - Print detailed messages for debug and brief messages for regression
Log(TbID, "Sequence 1 Starting", ALWAYS) ;

Log(TbID, "Test Last Failed Here", DEBUG) ; -- Disabled

%% 2200 ns Log ALWAYS 1In TB, Sequence 1 Starting

* Log have Levels: ALWAYS (default), DEBUG, INFO, FINAL, PASSED
* Logs are disabled by default

* Alerts - If error, print message and count the error

AlertIf(TbID, NOW >= 5 ms, "Test timed out") ;

%% 5000100 ns  Alert ERROR 1In TB, Test timed out

» Alerts have Levels: FAILURE, ERROR(default), WARNING
+ Alerts are enabled by default

Reporting

» EndOfTestReports includes counts for all affirmations and alerts

SetTestName("UartRx1") ; -- Name the test, do at start
TranscriptOpen ; -- Open "UartRx1.log"

-- Run the test

EndOfTestReports ; -- Report PASS / FAIL
std.env.stop ; -- Stop

%% DONE PASSED UartRx1l Passed: 10 Affirmations Checked: 10 at 90000 ns

%% DONE FAILED UartRxl Total Error(s) = 10 Failures: @ Errors: 10
Warnings: © Passed: @ Affirmations Checked: 1@ at 90000 ns

%% Default Failures: Errors: 2 Warnings: ©

%% OSVVM Failures: Errors: Warnings:

%% Cpu_1 Failures: Errors: Warnings:

%% Data Error Failures: Errors: Warnings:

%% Protocol Err Failures: Errors: Warnings:

%% Handshake Err Failures: Errors: Warnings:

%% UartTx_1 Failures: Errors: Warnings:

Using Alerts and Affirmations give tests a clear PASS / FAIL indication i




Requirements Tracking

* Requirements are a special AlertLogID allocated by GetReqID
signal ReqID1: AlertLogIDType ;

ReqIDl1 <= GetReqID("Reql") ;

» Same overloading as Affirmations +

AffirmIfEqual(ReqID1, RxD, X"10") ; Use e

Requirements ID

AffirmIf(ReqID1l, TRUE, "Reql Passed") ;

AffirmIf("Req2.1", A=B, Create a
"Require that A: " & to_string(A) & Requirements ID
" = B: " & to_string(B) ) ; and use it

Requirements are Affirmations.
Hence, a failed requirement is also a test failure

Why Constrained Random?

+ Directed test of a FIFO (tracking words in FIFO):

FifoWordCount

s S 11
SENNE=R

WriteFullCovCnt O 0 76

Key Benefits:
* Generates realistic stimulus in a timely fashion (to write)
* Is ideal for large variety of similar items
* Modes, sequences, processor instructions, ... network packets.

11



OSVVM Constrained Random

= Code Pattern + Randomization + Transaction Calls

TxProc : process
variable RV : RandomPType ;

for I in 1 to 10000 loop f—‘ e toE QPETEien

case RV.DistInt( (70, 10, 10, 5, 5) ) is

when 0 => -- Nominal case 70%
Operation := UARTTB_NO_ERROR ; } Nominal 70%
TxD:= RV.RandSlv(@, 255, Data'length) ;

when 1 => -- Parity Error 10%

when 2 => -- Stop Error 10%
Operation := UARTTB_STOP_ERROR ; }
TxD:= RV.RandSlv(1l, 255, Data'length) ;

Stop Error
10%

when . . . -- (3 and 4)

end case ;

Send(TxRec, TxD, Operation) ;

end loop ;

OSVVM's randomization library facilitates creating CR tests

Constrained Random and Checking?

For checking, RxProc could repeat the randomization from
TxProc, however, this is tedious and potentially error prone.

TxProc : process
variable TxD : ByteType;

RxProc : process
variable ExpD : ByteType;

variable RV : RandomPType; variable RV : RandomPType;
begin begin
for I in 1 to 10000 loop for I in 1 to 10000 loop
case RV.DistInt((. . .)) is case RV.DistInt((. . .)) is
end case ; end case ;

Send(TxRec, TxD, Op);
end loop ;

Get(RxRec, RxD) ;
AffirmIfEqual(RxD, ExpD);
end loop ;

WaitForBarrier(TestDone);
end process TxProc ;

WaitForBarrier(TestDone);
end process RxProc ;

12



Scoreboards

+ Simplify self-checking when data is minimally transformed

Check Process

Get (...)
Check(SB, ...)

 Generati
: Generation Process : DUT: MemlO
Push(SB, ...)

Scoreboard 4A, 4B, 4C, ...

LTl

4A, 4B, 4C, ...

Internally it is a FIFO + Checker

Uses package generics to support different types
Handles small data transformations

Handles out of order execution

Handles dropped values

Using Scoreboards

use osvvm.ScoreboardPkg_slv.all ;
signal SB : ScoreboardIDType ;

SB <= NewID("SB", ModelID) ; -- Constructor in ControlProc

TxProc : process RxProc : process
variable RxD : ByteType;
variable RV : RandomPType;

begin

for I in 1 to 10000 loop

begin
for I in 1 to 10000 loop
case RV.DistInt((. . .)) is

end case ; Get(RxRec, RxD, RxOp);
Push(SB, (TxD, 0p)); Check(SB, (RxD, RxOp));

Send(TxRec, TxD, Op); end loop ;

end loop ;
WaitForBarrier(TestDone);

Benefit: The checker process (RxProc) stays the same, even when the
generator process (TxProc) changes

13



Functional Coverage

* What: Code that tracks that items in the test plan occur
* Tracks requirements, features, and boundary conditions
* Why?
* With Randomization, how do you know what the test did?
* Test Done = Functional Coverage and Code Coverage @ 100 %

* For a UART, want to track the following conditions:

Status Register Values
A

'

Break  Stop Parity Integer
Condition Error Error Error Value(s)

Normal Transfer
Parity Error

Stop Error

Parity & Stop Error
Break Error

Writing Functional Coverage

architecture CR_1 of TestCtrl is -
signal RxCov : CoverageIdType ; 4—|Coverage Object I

RxProc : process

SR r_‘ Construct the Data Structure I
begin

RxCov <= NewID("RxCov", TB_ID) ;

wait for @ ns ; f—‘ Define coverage model I

AddBins(RxCov, GenBin(1) ) ; -- Normal
AddBins(RxCov, GenBin(3) ) ; -- Parity Error
AddBins(RxCov, GenBin(5) ) ; -- Stop Error
AddBins (RxCov, GenBin(7) ) ; -- Parity + Stop
AddBins(RxCov, GenBin(9, 15, 1) ) ; -- Break

for I in 1 to 10000 loop
Get(RxRec, RxD, RxOp);
Check(SB, (RxD, Rx0p));

ICover(RxCov, to_integer(Rx0p)); 4—| Collect Coverage
end loop ;

Functional Coverage with OSVVM is as
simple and concise as language syntax. 28

14



OSVVM's Intelligent Coverage Randomization

= Randomize Using Functional Coverage Holes

TxProc : process
variable StimCov : CoverageldType ;

begin
StimCov := NewID("StimCov", TB_ID) ;
wait for @ ns ;
AddBins(StimCov, "NORMAL", 7000, GenBin(1l) ) ;
AddBins(StimCov, "PARITY", 1000, GenBin(3) ) ;
AddBins(StimCov, "“STOP", 1000, GenBin(5) ) ;

for I in 1 to 10000 loop
iOperation := GetRandPoint(StimCov) ;
case iOperation is

when 1 => . . . ~-- Nominal 70%
when 3 => . . . ~-- Parity 10%
end case ;

Push(SB, (Data, Operation) ) ;
Send(TxRec, Data, Operation) ;
ICover(StimCov, iOperation ) ;
wait for Idle * UART_BAUD_PERIOD_115200 ;

<—| Coverage Object |

<—| Constructor I

4—| Randomize

}
}

Coverage Goals =
Randomization
Weights

Similar actions to
constrained
random

Do transaction &
Collect coverage

end loop ; | Intelligent Coverage goes beyond what SV does |

Scripting
library osvvm_TbUart

analyze ./testbench/TestCtrl_e.vhd
analyze ./testbench/TbUart.vhd

analyze ./testbench/TbUart_SendGetl.vhd
simulate TbUart_SendGetl

e Procedure based API that runs on top of TCL

o Benefits
e Simple, just like a list of source files ...
e ... Except we also get the power of TCL

e One Simulator Script API for

Activate Library

Simulate & Run

TbUart_SendGet1

e GHDL, NVC, Aldec, Siemens, Synopsys VCS, Cadence Xcelium

Facilitates using Open Source simulators for regression simulations

30
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Co-Simulation
e Run C++ code in the hardware simulation

e For each MIT transaction there is a corresponding call in C

.transRead(addr, &rdata32);
.transWrite(addr, wdata32);
.transReadCheck(addr, data32);

.transBurstWrite(addr, 128);
.transBurstRead(addr, 128);

.transBurstPushData(wbuf, 128);
.transBurstPopData(rbuf, 128);

e There is also an ISS that supports RISC-V

e OSVVM's CoSim capability was created by Simon Southwell and is based on
his Virtual Processor (VProc) project.

OSVVM Creates Unmatched Test Reports

Reports require OSVVM Scripting + EndOfTestReports

OSVVM Test Completion Message - Text

Build Summary
 Text (in simulator) - Mini-Report
* HTML - Full report

Requirements Summary — HTML and CSV

Test Case Reports — HTML

HTML'ized simulation transcript / log file (simulator output)
JUnit Report — XML for Continuous Integration Tools

For more see: https://osvvm.github.io/Overview/Osvvm3Reports.html

16



sim_RunDemoTestsWithCov Build Report

Build Sim_RunDemoTestsWithCov.

10

skPPED

Analyze Fures

Simuiate Falures

Start Tme

Finisn Time

Eapsed Time ()

Simulator Version) RiveraPRO (2023.10:1069103

05V version 202405

Simulation Transcript sim RunDemoTestsWinCovioo

ML Simuiaton Transcrist | sm RunDemoTestsWithCov loghtmi
o ceqrtml

CodeCowrsge | Cose Cororage Resut
v Test Suite Summary

Test Cases Requirements

Status
PASSED  FAILED  SKIPPED  Passed/goal

ScoreboardPig

v AxidFull Test Case Summary

Build Status

Summarizes all tests run

Simulator & Revision

Link to Simulation Transcript
Both text and html

Link to Requirements Report

Link to code coverage

Test Suite Summaries

Test Suite = multiple test cases
Summarizes Pass/Fail+

Test Case Summaries

Test Case = Testbench
Identify Failing Test(s)
Links to Test Case Reports

sim_OsvvmDemo Build Report

Build sim_OsvwmDemo

FAILED
157
3
SKIPPED 0

Analyze Failures 0
Simulate Failures 0

Start Time 2024-05-17 - 194541 (PDT)
Finish Time 2024-05-17 - 19:54:48 (PDT)
Elapsed Time (hms) 00907

Simulator (Version) RivieraPRO (2023.10.106.9105)
OSVVM Version 2024.0X-Dev

Simulation Transcript sim OswmDemolog

HTML Simulation Transcript  sim OsvvmDemo log,html
Code Coverage Code Coverage Results

¥ Test Suite Summary

Test Cases Requirements  Disabled

Status
PASSED ~ FAILED  SKIPPED  Passed/goal  Alerts

PASSED

FAILED

Ethernet PASSED
» AxidlLite Test Case Summary
¥ Axi4Full Test Case Summary

Test Case Status Functional

ThAid PASSED

Disabled
Alerts.

ThAvid itel FAILED

TbAsi4 BasicReadWrite
ThAxi4 RandomReadWrite
ThAxi4 RandomReadWriteByte1

ThAi4 SubordinateReadWrite3

17



sim_RunAllTests Requirement Results

OSVVM

Requirements Checks Alert Counts Disabled Alert Counts
Requirement TestName Status
Goal Passed Total Passed Failed Failures Failures  Errors W
1 ToAlertlog_t18_requirements 1 1 1 0 0 0 0 0
12 ThAlertlog_t18_requirements 2 2 2 2 0 0 0 0 0
13 ThAlertlog_t18_requirements 3 3 3 3 0 0 0 0 0
14 ToAlertlog_t18 requirements 4 4 4 4 0 0 0 0 0
R11 Merged 1 5 5 5 0 0 0 0 0
ThAlertLog_t19_requirements_print_passed 1 1 1 1 0 0 0 0 0
ThAlertlog_t20.requirements_explicit_hierarchy 1 1 1 1 0 0 0 0 0
ThAlertlog t21._requirements_no_hierarchy 1 1 1 1 0 0 0 0 0
ThAlertlog_t22.requirements w_errors 1 1 1 1 0 0 0 0 0
ToAlertlog_t23 read_requirements PASSED 1 1 1 1 0 0 0 0 0
R12 Merged PASSED 2 10 10 10 0 0 0 0 0
ThAlertLog_t19_requirements_print_passed PASSED 2 2 2 2 0 0 0 0 0
ThAlertlog_t20.requirements_explicit_hierarchy 2 2 2 2 0 0 0 0 0
ToAlertlog t21.requirements_no_hierarchy 2 2 2 2 0 0 0 0 0
ThAlertlog t22.requirements w_errors 2 2 2 2 0 0 0 0 0
ToAlertlog_t23 read_requirements 2 2 2 2 0 0 0 0 0
R13 Merged 3 15 7 15 2 0 0 0 0
ThAlertLog_t19_requirements_print_passed 3 3 3 3 0 0 0 0 0
ThAlertlog_t20.requirements_explicit_hierarchy 3 3 3 3 0 0 0 0 0
ToAlertlog t21._requirements_no_hierarchy 3 3 3 3 0 0 0 0 0
ThAlertlog_t22.requirements w_errors 3 3 5 3 2 0 0 0 0
ToAlertlog_t23 read_requirements 3 3 3 3 0 0 0 0 0
R14 Merged 4 20 2 20 2 0 0 0 0
ThAlertLog_t19_requirements_print_passed 4 4 4 4 0 0 0 0 0
ThAlertlog_t20.requirements_explicit_hierarchy 4 4 4 4 0 0 0 0 0
ToAlertlog t21._requirements_no_hierarchy PASSED 4 4 4 4 0 0 0 0 0
ThAlertlog t22 requirements w_errors FAILED 4 4 6 4 2 0 0 0 0
ThAlertlog_t23.read requirements PASSED 4 4 4 4 0 0 0 0 0
R21 ToAlertlog_t23 read_requirements PASSED 2 2 2 2 0 0 0 0 0
R22 ThAlertLog_t23.read.requirements PASSED 2 2 2 2 0 0 0 0 0
R23 ThAlertLog_t23.read.requirements PASSED 2 2 2 2 0 0 0 0 0
R24 ThAlertlog t23 read requirements PASSED 2 2 2 2 0 0 0 0 0
R31 ThAlertlog 123, read requirements PASSED 1 1 1 1 0 0 0 0 0
R32 ThAlertlog_t23.read requirements PASSED 1 1 1 1 0 0 0 0 0
R33 ToAlertlog_t23 read_requirements PASSED 1 1 1 1 0 0 0 0 0
R34 ThAlertlog_t23.read requirements PASSED 1 1 1 1 0 0 0 0 0
R4 ThAlertlog_t23 read_requirements. PASSED 1 1 1 1 0 0 0 0 0
2 Thdlactioci23 cead, SALED " o 2 2

More About OSVVM

+ Essential Steps to Simplify Testbenches Using OSVVM
* Thursday July 4 at 9 to 10:30 am

* Using OSVVM's AX|4 Verification Component

* Thursday July 4 at 11:00 - 12:30 pm

* If you are using OSVVM,

» Please Introduce Yourself

* If you have OSVVM questions catch me between presentations

18



Getting OSVVM & Running Scripts

» Get the sources:

git clone --recursive https://github.com/osvvm/OsvvmLibraries

* Alternately, a zip file is at: osvvm.org/downloads

* Initialize the simulator — see Documentation/Scripts_user_guide.pdf

file mkdir sim ; # In directory containing OsvvmLibraries
cd sim
source ../OsvvmLibraries/Scripts/StartUp.tcl

» Build all OSVVM and Run All VC Tests

build $0svvmLibraries/OsvvmLibraries.pro
build $0svvmLibraries/RunAllTests.pro

e Each VC has a RunAllTests and RunDemoTests

All you need is ... OSVVM

Verification Framework
Transaction Interface & API
Verification Components
Test Sequencer (Test Cases)

Verification Utility Library
Constrained Random,
Functional Coverage, Scoreboards,
Messaging, Error Tracking, ...

(S
Verification Component
Library

AXI4 Full, Lite, AXI Stream,
UART, xMIl

N
Script Library

Tool Independent Scripts
One Script to Run them All

-

Co-Simulation

Run C++ in Hardware Simulator
Write tests in C++

Benefits

_J

Test Reports
HTML Test Suite, Test Case, Log Files
JUnit XML for Cl tools

* Tests and VC can be written by any VHDL Engineer
Tests are Readable and Reviewable by All
Unmatched reuse through the entire verification process
Unmatched report capability with HTML for humans and JUnit XML for Cl
Powerful and Concise — rivals other verification languages

Adopt incrementally as needed
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SynthWorks VHDL Classes

Comprehensive VHDL Introduction 4 Days - beginners class
http://www.synthworks.com/comprehensive vhdl introduction.htm
A design and verification engineer's introduction to VHDL syntax, RTL coding,

and testbenches. Students get VHDL hardware experience with our FPGA based
lab board.

Advanced VHDL Testbenches and Verification - OSVVM Boot Camp - 5 days
http://www.synthworks.com/vhdl testbench verification.htm

Learn the latest VHDL verification techniques including transaction based modeling,
self-checking, scoreboards, memory modeling, functional coverage, directed,

algorithmic, constrained random, and intelligent testbench test generation. Create
a VHDL testbench environment that is competitive with other verification

languages, such as SystemVerilog or 'e’.  Our techniques work on VHDL simulators
without additional licenses and are accessible to RTL engineers.

VHDL Coding for Synthesis 4 Days
http://www.synthworks.com/vhdl rtl synthesis.htm

Learn VHDL RTL (FPGA and ASIC) coding styles, methodologies, design techniques,

problem solving techniques, and advanced language constructs to produce better,
faster, and smaller logic.

OSVVM Resources

e Documentation
e HTML: https://osvvm.github.io/Overview/Osvwm1About.html
e PDF: OsvvmlLibraries/Documentation - in OSVVM release
e Forum:  https://osvvm.org

e Recorded Webinars
e OSVVM: Leading Edge Verification for the VHDL Community
o https://www.youtube.com/watch?v=KVmGDy_PHNI
e Faster than Lite Verification Component Development with OSVVM
¢ https://www.aldec.com/en/support/resources/multimedia/webinars/2187
e OSVVM's Test Reports and Simulator Independent Scripting

e https://www.aldec.com/en/support/resources/multimedia/webinars/2188
e Advances in OSVVM's Verification Data Structures

o https://www.aldec.com/en/support/resources/multimedia/webinars/2190
e Jump start your VHDL verification effort with training

e Advanced VHDL Testbenches and Verification — OSVVM Boot Camp
o https://synthworks.com/vhdI_testbench_verification.htm
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