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Why VHDL+OSVVM?
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Background

« About Jim Lewis
30+ years: VHDL Design and Verification
» 25+ years: Active in IEEE 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 verification: 48% worldwide use VHDL.

Verilog System C SystemVerilog CIC++ Accellera PSS Python OTHER
Testbench

]
2

Design Projects
3

FPGA Verification Language Adoption
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e Graph from Wilson Research Group 2024 Functional Verification Survey
© Siemens 2024 https://verificationacademy.com/topics/planning-measurement-and-analysis/2024-
siemens-eda-and-wilson-research-group-functional-verification-study/

Why OSVVM?

* OSVVM is VHDL's #1 Verification Methodology
e For FPGA: 35% worldwide use OSVVM = 70% of VHDL users

Design Projects

Accellera UVM OSVWM UvvMm cocotb None/Other

FPGA Methodologies and Testbench Base-Class Libraries
uY2016 uY2020 uY2024

e Graph from Wilson Research Group 2024 Functional Verification Survey
© Siemens https://verificationacademy.com/topics/planning-measurement-and-analysis/2024-
siemens-eda-and-wilson-research-group-functional-verification-study/




Why not create my own methodology?

 Creating a methodology is a large investment

o

25 openhub.net/p/OSVVM/estimated_cost

S‘/ﬂDPS‘/S“ Black Duck Open Hub & JimLewis ~

Projects People Organizations Tools Blog BDSA Projects v

is!
4 Settings | ™ Report Duplicate LighielvRy JEEHIES

@ Analyzed about 19 hours.ago. based on code collected 2 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 » $ | 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
141,043 lines 36 person-years page. You can get a more realistic estimate by
excluding:

Estimated Cost - o
« External dependencies or libraries

$1,985,109 » Non-code files
*Using the Basic COCOMO Model

e Data from openhub.net © Synopsys 2024 7

OSVVM is a Complete Solution

Verification Framework Verification Utility Library

Transaction Interface and API Constrained Random, Scoreboards,
Verification Components Functional Coverage, Memory Models,
Test Sequencer (Test Cases) Message Filtering, Error Tracking, ..., and
Requirements Tracking

) (S
Verification Component Script Library
Libra ry C Tool Independent Scripts

AXI4 Full, Lite, AXI Stream, One Script to Run them All
UART, xMll, DPRam, ...

D __
Co-Simulation Test Reports

Run Software in Hardware Simulator :) HTML Test Suite, Test Case, Log Files
Wiiteiests Gy JUnit XML for CI/CD tools

* OSVVM is Free, Open Source.
+ Developed by the same VHDL experts who helped with VHDL Standards




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

t A A t

¥ Uart1_Rx
CPU DUT UartR Architecture

Model MemIO artex

Uart2_Rx
Clock and |Cpulf | |Memlf| ) Architecture

Reset ] IIntCtrII IUART | —

) SRAM Uart4_Tx
Model Architecture

Verification Framework - Implementation

library osvvm, osvvm_Axi4 ;

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 0),
DataToModel (AXI_DATA _WIDTH-1 downto 0),
DataFromModel (AXI_DATA_WIDTH-1 downto ©)

) s

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

Sequencer

end TestHarness ; m



Verification Framework - Elements

* Transaction Interface (record) + Transaction API (procedures)
* Verification components

* Test Sequencer

TbMemlO

! AxiManaaerProc
P Write(...)

{ UartTbRxProc
! Check(...)

AxiManagerRec

AxiManager

UartTxRec

UartRxRec

UartRx

Transaction Interface = Record

type AddressBusRecType is reconrd

Rdy
Ack

Operation
Address
AddrWidth
DataToModel

DatalWidth

: AddressBusOperationType ;
: std_logic_vector_max_c ;
: integer_max ;

: std_logic_vector_max_c ;
DataFromModel :
: integer_max ;

: RdyType ;
: AckType ;

std logic_vector_max_c ;

end record AddressBusRecType ;

* The record is an "inout" port
* The "magic" is in the types and resolution functions (from ResolutionPkg)

Long term plan is to migrate to VHDL-2019 Interfaces
* Only requires a mode view declaration for the record

Control /
Handshaking

Transaction
Information

12



Transaction APl = VHDL Procedure

procedure Read (

signal TransRec : InOut AddressBusRecType ;
iAddr : In std_logic_vector ;
variable oData : Out std_logic_vector ;
StatusMsgOn : In boolean := FALSE
) is
begin
-- Put Transaction into Record
TransRec.Operation = READ_OP ;
TransRec.Address <= SafeResize(iAddr, TransRec.Address'length) ;
TransRec.AddrWidth <= iAddr'length ;
TransRec.DataWidth <= oData'length ;
TransRec.StatusMsgOn <= StatusMsgOn ;

-- Handshake with Verification Component
RequestTransaction(Rdy => TransRec.Rdy, Ack => TransRec.Ack) ;

-- Get Results
oData := SafeResize(TransRec.DataFromMod{ Independent of VC

end procedure Read ; Put transaction into record
Handshake with VC
Get results from record

Model Independent Transaction Library

« MIT defines the transaction Interface and API for . ..
... Address Bus Interfaces (AXI4, Wishbone, ...) 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 i

Send (TxRec, iData
Get (RxRec, oData
Check(RxRec, iData

record

iParam]) ;
oParam]) ;
iParam]) ;

All OSVVM VC use MIT.
Simplifies writing both VC and test cases. Supports Co-Sim.




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 BIUT [rerzes
AxiBus : inout Axi4RecType ;

-- Testbench Transaction Interface
TransRec : inout AddressBusRecType

)

Transaction Interface

Verification Components

TransactionHandler : process
begin
WaitForTransaction(
Clk => Clk,
Rdy => TransRec.Rdy,
Ack => TransRec.Ack

)
-- Decode and execute the transaction
case TransRec.Operation is
when WRITE_OP =>
AxiWrite(TransRec.Address, TransRec.Data, ..);

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

Find Transaction
in Record

when . . . =>
-- Other Transactions
end case ;

J
end process TransactionHandler ;

Benefits:  Writing VC is as easy as writing a procedure - plus
a VCis concurrent = more capability than a procedure




TestCtrl = Test Sequencer

entity TestCtrl is

port (

TxRec
RxRec

ManagerRec

nReset : In

)

end TestCtrl ;

: InOut StreamRecType ;
: InOut StreamRecType ;

: InOut AddressBusRecType ;

std _logic

Ports =
Transaction Interfaces

architecture UartTxl of TestCtrl is

begin
ControlProc :
begin

process

WaitForBarrier(TestDone, 5 ms) ;
EndOfTestReports ;
std.env.stop;

end process ;

AxiManagerProc : process
begin
wait until nReset = '1' ;
Write(. . .) ;

WaitForBarrier(TestInit);

WaitForBarrier(TestDone) ;
end process ;

TxProc

begin
WaitForBarrier(TestInit);
Send(. . .) ;

. process

WaitForBarrier(TestDone) ;
end process;

Aspects of a Test Sequencer
* Whole test in one file

 Control Process
* Initialize & finalize test
* One process per interface
» Concurrent, just like design
* Tests =
* Calls to transactions
* Easy to add and mix in
* Directed Tests
» Constrained Random
* Scoreboards
* Functional Coverage
* Synchronization
* Error Reporting & Messaging




Test Initialization

signal TbID, RxID : AlertLogIDType ;
signal ReqID1 : AlertLogIDType ;
signal SB : ScoreboardIDType ;

IDs for data structures

ControlProc : process

begin
SetTestName("UartRx1") ; Set Test Name
TranscriptOpen ; Open Transcript File
SetTranscriptMirror(TRUE) ; + Write to Console

TBID <= NewID("TB") ;

RxID <= NewID("UartRx_1") ;

SB <= NewID("SB", ModelID) ;
ReqID1 <= NewReqID("Reql") ;

Construct Data Structures
AlertLog, Requirements, and
Scoreboard

wait for @ ns ;

SetLogEnable(PASSED, TRUE) ; Enable Logs/Message Filters
SetLogEnable(RxID, INFO, TRUE) ;

WaitForBarrier(TestDone, 5 ms) ; Stop until Test Done or 5 ms
passes = WatchDog timer

-- Test Finalization

19

A Test Case

» Test Case = Send, Get, and Check 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(...) ; WaitForBarrier(TestDone);
end process TxProc ; end process RxProc ;

« 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: Self-checking tests are easy. Readable. OSVVM tracks errors
2




Scoreboards

use osvvm.ScoreboardPkg slv.all ;
signal SB : ScoreboardIDType ;

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

TxProc : process RxProc : process
begin variable RcvD :
std_logic _vector(7 downto 9);

wait until Reset .
begin

Push(SB, X"10") ;
Send(TRec, X"10") ; while TestActive loop
Get(RRec, RcvD) ;

Push(SB, X"12") ; Check(SB, RcvD) ;
TestActive <= FALSE ... ; -- Wait ??

Send(TRec, X"12") ; end loop ;

WaitForBarrier(TestDone) ;

WaitForBarrier(TestDone) ; end process RXProc ;
J

end process TxProc ;

Benefit:
 TxProc can change from directed to random without changing RxProc

21

Functional Coverage

RxProc : process

variable RxCov : CoverageIDType ; < Coverage Object
begin ——1 Construct the Data Structure
RxCov := NewID("RxCov", TB_ID) ; = o
wait for @ ns ; Define coverage mode
rell

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(RxOp)); ‘ collstt Loveizge
end loop ;

Functional Coverage
» Tracks that design requirements are met
* Is as simple and concise as language syntax




Sharing OSVVM Data Structures

+ All OSVVM data structures support a search/look up capability

Construct Data Structure in one entity

entity AxidMemory is

Initialize : process
variable MemID
begin
-- construct
MemID := NewID(
Name => MEM_NAME,
AddrWidth => ADDR_WIDTH,

: MemoryIDType;

Look Up the Data Structure in another

architecture Testl of TestCtrl is

MemTestProc
variable MemID
begin
-- look up
MemID := NewID(
Name =>

: process
: MemoryIDType;

MEM_NAME,

Addrwidth =>
DataWidth =>
Search =>

ADDR_WIDTH,
DATA_WIDTH,
NAME ) ;

DataWidth => DATA WIDTH,
Search => NAME ) ;

MemRead (MemID, Al, D1) ;
MemWrite(MemID, Al, D1+5) ;

* Simplify SECDED Memory tests.
* Put scoreboards in different VC. ...

Requirements Local vs. Tracked

* OSVVM uses Affirmations and Functional Coverage for requirements

* Local Requirement: Create with NewlID - impacts test case pass/fail

TbId <= NewID("TB") ;

CovlId <= NewID("Cov1l", TbId) ;

* Tracked Requirement: Create with NewReqID

ReqId <= NewReqID("TB") ;

CovReqId <= NewReqID("Cov1l") ;

* Tracked requirements are reported automatically in HTML and csv
* Failed affirmations are a requirements failure
« Affirmations that do not reach their requirement goal fail
* Functional coverage that does not reach its goal is a requirements failure

24



Test Finalization

ControlProc : process
begin

.. -- Test Initialization Stop until Test Done
WaitForBarrier(TestDone, 5 ms) ; or 5 ms has passed

TranscriptClose ;
AffirmIfTranscriptsMatch("ValidatedResults") ;

AffirmIf(TbID, osvvm.Scoreboard slv.AllScoreboardsEmpty,
"Scoreboards not empty") ;

-- repeat for other scoreboard package instances used

AffirmIf(TbID, AllCovered, "Coverage %" & to_string(GetCov)) ;

EndOfTestReports (TimeOut => (Now >= 5 ms) ) ; |C}eau3Repoﬂs
std.env.stop ;
wait ;

end process ControlProc ;

Testbench Architecture + Maximizing Reuse

* Historically a separate testbench is written for different levels of testing

RTL Stim UartCmd

UartCmd

Memio
UART
UartCmd Uart ...

Issue: Each larger and more sophisticated with lots of duplicated effort




Testbench Architecture + Maximizing Reuse

» To maximize reuse, use the same architecture for RTL, Core and Chip tests

Entity

fu

: ;
b Architecture
Cpulf DUT: UART UartRx

Model

Architecture
Clock & UartTx

Reset

 Step 1: Identify VC needed for Chip level first
» Step 2: For Core level tests,
* Plan to Reuse/Pre-use Chip level VC as much as possible

* Plan to Reuse test cases as much as possible
* Transactions are the same

 Step 3: For RTL level tests, repeat step 2 reusing Core and Chip VC and tests

Benefit: Using the same testbench structure maximizes reuse

27

Test Automation / Scripting

library osvvm_TbUart Activate Library

analyze TestCtrl_e.vhd
analyze TbUart.vhd Compile

analyze TbUart_SendGetl.vhd Simulate & Run
simulate TbUart_SendGetl TbUart_SendGet1,

TbUart_SendGet2

RunTest TbUart_SendGet2.vhd

e Procedure based API that runs on top of TCL

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

e One Simulator Script that runs
e GHDL, NVC, Aldec, Siemens, Synopsys VCS, Cadence Xcelium, XSIM

Benefit: Same scripts run other simulators - such as Open Source 28




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

+ Test Completion Message - Text

Build Summary
* Mini-Report - Text (in simulator)
* Detailed report - HTML
* Cl report - JUnit XML - for continuous integration tools

Requirements Summary — HTML and CSV

Test Case Reports
* Alerts, Functional Coverage, and FIFOs/Scoreboards - HTML
« Test Case Transcript - output of TranscriptOpen - text

Simulation Transcript (aka log of simulator output) - HTML and text

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

Reports are generated by EndOfTestReports (in VHDL) + OSVVM Scripting




Test Completion Message

* Each test that uses EndOfTestReports produces a PASSED/FAILED report

%% DONE PASSED Test UartRx_1 Passed: 48 Affirmations Checked: 48 at
100100100 ns

%% DONE FAILED Test_UartRx_1 Total Error(s) = 7 Failures: @ Errors: 7
Warnings: @ Passed: 41 Affirmations Checked: 48 at 100100100 ns

%% Default Failures: @ Errors: Warnings:
%% OSVVM Failures: Errors: Warnings:
%% 1B Failures: Errors: Warnings:
%% UART_SB Failures: Errors: Warnings:
%% AxiMaster_1 Failures: Errors: Warnings:
%% AxiMaster_1 Data Err  Failures: Errors: Warnings:
%% AxiMaster_1 Protocol  Failures: Errors: Warnings:
%% UartRx_1 Failures: Errors: Warnings:
%% UartTx_1 Failures: Errors: Warnings:

Passed:
Passed:
Passed:
Passed:
Passed:
Passed:
Passed:
Passed:
Passed:

O OO0
O OO0

Build Summary Mini-Report

e When a build finishes, a single line, mini report is produced

BuildError: Sim_Demo|FAILED, Passed: 149, Failed: 3, | Skipped: 0,
Analyze Errors: @, Simulate Errors: ©, Build Error Code: ©

e If there are errors, this is the first place we see an indication




uild Summary Repo

sim_RunDemoTestsWithCov Build Report Created by SCI’iptS + EndOfTeStReportS

. - — OSWWM Build Status

e Summarizes all tests run
Simulate Failures 0 . . .
e ; 5 Simulator & Revision
Finish Time (Pom) . . . @
Link to Simulation Transcript

Simulator {Version) RivieraPRO (2023.10.106.8105)

ST Both text and html
e e Link to Requirements Report

HTML Simulation Transcript | im RynDemoTestsWithCoy iog ntmi

Bty e bl Link to code coverage

Code Coverage Code Coverage Resuls

¥ Test Suite Summary

Test Cases. Requirements

e | ware | smmoen | v i Test Suite Summaries

Status

Test Suite = multiple test cases
Summarizes Pass/Fail+

Randompig

ePlg

MemonPlg
ScoreboardPkg

¥ Axi4Full Test Case Summary

Test Case Summaries

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

Build Summary Report with Error

sim_OsvvmDemo Build Report

Build sim_OsvvmDemo

Status FAILED
PASSED 157
FAILED 3
SKIPPED 0

Analyze Failures 0

Simulate Failures 0
Start Time 2024-05-17 - 19:45:41 (PDT)
Finish Time 2024-05-17 - 19:54:48 (PDT)
Elapsed Time (him:s) 0:09.07

Simulator (Version) RivieraPRO (2023.10.106.9105)
OSVVM Version 2024 0X-Dev

Simulation Transcript sim OswmbDemo.log

HTML Simulation Transcript  sim OswmDemo log html

Code Coverage Code Coverage Results

¥ Test Suite Summary

Test Cases Requirements  Disabled  Elapsed

PASSED  FAILED passed / goal Alerts Time
Axidlite PASSED 17 55.762
AxidFull FAILED 206268
206,605
29519
2945
20324

TestSuites  Status

» Axidlite Test Case Summary

¥ Axi4Full Test Case Summary

Test Case Status

TbAxid4 D ReadWrite1 PASSED
TbAxi4 DemoErrorMemoryReadWritel FAILED
TbAxi4 BasicReadWrite PASSE
TbAxi4 RandomReadWrite

TbAxi4 RandomReadWriteBytel

TbAxi4 SubordinateReadWrite1

TbAxi4 SubordinateReadWrite2

TbAxi4 SubordinateReadWrite3




sim_RunAlITests Requirement Results

Requirements Checks Alert Counts Disabled Alert Counts
Requirement TestName Status
Goal Passed Total Passed Failed Failures Errors Warnings Failures Errors  Warnings
11 TbAlertLog_t18_requirements 1 1 1 1 0 0 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 0 0
14 ThAlertLog_t18_requirements 4 4 4 4 0 0 0 0 0 0 0
R11 Merged 1 5 5 5 0 0 0 0 0 0 0
ThAlertLog_t19_requirements_print_passed 1 1 1 1 0 0 0 0 0 0 [
ThAlertLog_t20_requirements_explicit_hierarchy 1 1 1 1 0 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 0
ThAlertLog_t23_read_requirements 1 1 1 1 0 0 0 0 0 0 0
R12 Merged 2 10 10 0 0 0 0 0 0 0 0
ThAlertLog_t19_requirements_print_passed 2 2 2 2 0 0 0 0 0 0 ]
ThAlertLog_t20_requirements_explicit_hierarchy 2 2 2 2 0 0 0 0 0 0 [
ThAlertLog_t21_requirements_no_hierarchy PASSED 2 2 2 2 0 0 0 0 0 0 ]
ThAlertLog_t22_requirements_w_errors PASSED 2 2 2 2 0 0 0 0 ] 0 ]
ThAlertLog_t23_read_requirements PASSED 2 2 2 2 0 0 0 0 0 0 Q
R13 Merged FAILED 3 15 17 15 2 0 2 0 0 0 0
ThAlertLog_t19_requirements_print_passed PASSED 3 3 3 3 0 0 0 0 0 0 o
ThAlertLog_t20_requirements_explicit_hierarchy PASSED 3] 3 3 3 0 0 0 0 0 0 ]
ThhlertLog_t21_requirements_no_hierarchy PASSED 3 3 3 3 0 0 0 0 0 0 o
ThAlertLog_t22_requirements_w_errors FAILED 3 3 5 3 2 0 2 0 ] 0 ]
ThAlertLog_t23_read_requirements PASSED 3 3 3 3 0 0 0 0 0 0 Q
R14 Merged FAILED 4 20 22 20 2 0 2 0 0 0 0
ThAlertLog_t19_requirements_print_passed PASSED 4 4 4 4 0 0 0 0 0 0 ]
ThAlertLog_t20_requirements_explicit_hierarchy PASSED 4 4 4 4 0 0 0 0 0 0 ]
ThAlertlog_t21_requirements_no_hierarchy PASSED 4 4 4 4 0 0 0 0 0 0 o
ThAlertLog_t22_requirements_w_errors FAILED 4 4 6 4 2 0 2 0 0 0 ]
ThAlertLog_t23_read_requirements 4 4 4 4 0 0 0 0 0 0 [
R21 ThAlertLog_t23_read_requirements 2 2 2 2 0 0 0 0 0 0 0
R2.2 ThAlertLog_t23_read _requirements. 2 2 2 2 0 0 0 0 0 0 0
R23 ThAlertLog 123 read_requirements 2 2 2 2 0 0 0 0 0 0 0
R24 ThAlertLog 123 read_requirements PASSED 2 2 2 2 0 0 0 0 0 0 0
R31 ThAlertLog_t23 read_requirements. 1 1 1 1 0 0 0 0 0 0 0
R3.2 ThAlertLog_123_read_requirements 1 1 1 1 0 0 0 0 0 0 0
R33 ThAlertLog_t23_read_requirements 1 1 1 1 0 0 0 0 0 0 0
R34 ThAlertLog _t23 read _requirements. 1 1 1 1 0 0 0 0 0 0 0
R4.1 ThAlertLog_t23 read_requirements PASSED 1 1 1 1 0 0 0 0 0 0 0 3 5
242 Jhilal 123, Yl LALED ’l v L L 2 L i}

TbAxi4_DemoMemoryReadWrite1 Test Case Report

Available Reports

Alert Report

Functional Coverage Report(s)

ScoreboardPkg. <1t Reports)
Link to Simulation Results

ThAxi4 DemoMemeryReadWrite1.txt

sim OsvwmDemo Build Summary,

TbAxi4_DemoMemoryReadWrite1 Alert Report
» ThAxi4_DemoMemoryReadWrite1 Alert Settings

» ThAxi4_DemoMemoryReadWrite1 Alert Results

TbAxi4_DemoMemoryReadWrite1 Coverage Report
Total Coverage: 4375

» Cov1 Coverage Model Coverage: 37.5

» Cov2 Coverage Model Coverage: 37.5
» Cov1b Coverage Model Coverage: 50.0

» Covzb Coverage Model Coverage: 50.0

OSVVM

TbAxi4_DemoMemoryReadWrite1 Scoreboard Report for Scoreboard slv

Name
WriteAddressFIFO
WriteDataFifo
WriteResponseFifo
ReadAddressFifo
ReadDataFifo

ItemCount
40
150

ParentName
memory_1
memory_1
memory_1
memory_1
memory_1
WriteResponse Scoreboard  manager_1
ReadResponse Scoreboard
WriteAddressFIFO

manager_1

manager_1

ErrorCount

ItemsChecked  ItemsPopped
ri)

150

40

40

40

40

ItemsDropped

FifoCount

Links

Alert Report

Functional Coverage Report
Scoreboard Reports
Simulation Results

Test Case Transcript

Link to Build Summary

Alert Report

Settings (hidden)
Results (hidden)

Functional Coverage Report

Report for each FC model in
testbench (each hidden)

Scoreboard Report

One Table for each
Scoreboard type.
One row for each scoreboard




Setting Value
FailOnWarning true
FailOnDisabledErrors true

FailOnRequirementErrors true

TbAxi4_DemoMemoryReadWrite1 Alert Report

¥ TbAxi4_DemoMemeoryReadWrite1 Alert Settings

Description
If true, warnings are a test error
If true, Disabled Alert Counts are a test error

If true, Requirements Errors are a test error

Alert Settings

37

Failures 0
External Errors 0 Added to Alert Counts in determine total errors
Warnings 0
Failures 0
Expected Errors 0 Subtracted from Alert Counts in determine total errors J
Warnings 0
¥ TbAxi4_DemoMemoryReadWrite1 Alert Results
Checks Requirements Alert Counts Disabled Alert Counts =
Name Status
Total Passed Failed Goal Passed Failures Errors  Warnings Failures Errors i
TbAxi4_DemoMemoryReadWrite 334 334 0 0 0 0 0 0 0 0 0 A I e rt
Default 20 20 0 0 0 0 0 0 0 0 0
0sWM 0 0 0 0 0 0 0 0 0 0 0 Re PO rt
Covl C 0 0 0 0 0 0 0 0 0 0
Cov2 C 0 0 ] 0 0 0 0 0 0 0
Covlb 0 0 0 0 0 ) 0 0 [} 0 a
Covzb 0 0 0 0 0 0 0 0 0 0 0
memory_1 0 0 0 0 0 0 0 0 0 0 0
memory_1:memory 0 0 0 0 0 0 0 0 ] 0
No response 0 0 0 0 0 ] 0 0 0 0 0
Data Check 0 0 0 0 0 0 0 0 0 0 [}
WriteBurstFifo 0 0 0 0 0 0 0 0 0 0 0
ReadBurstFifo 0 0 0 0 0 0 0 0 0 0 0
manager_1 0 0 0 0 0 0 0 0 0 0 1]
Protocol Error 0 0 0 0 0 0 0 1] 0 0
Data Check 16 16 0 0 0 0 0 0 0 0 0
No response 0 0 0 0 0 0 0 0 0 0 0
WriteResponse Scoreboard 40 0 0 0 0 0 0 0 0 0 0
Daadl el L “ 20 a 2 2 a a A

TbhAxi4_DemoErrorMemoryReadWrite1 Alert Report

FailOnRequirementErrors true

¥ ThAxi4_D ror y

Setting Value
FailOnWarning true
FailOnDisabledErrors true

rite1 Alert Settings
Description
If true, warnings are a test error
If true, Disabled Alert Counts are a test error

If true, Requirements Errors are a test error

Status FAILED in table indicates

TbAxi4_DemoErrorMemoryReadWrite1 has 2 errors

Failures | © The 2 errors were detected in the manager_1 VC
External Errors 0 Added to Alert Counts in determine total errors o o
W | @ One error is in the manager_1::Data Check
Failures 0 One error is in manager1::ReadBurstFifo
Expected Errors o Subtracted from Alert Counts in determine total errors
Warnings o]
¥ ThbAxi4_D ror yReadWrite1 Alert I
o StatiE Checks Requirements Alert Counts Disabled Alert Counts
Total Passed Failed Goal Passed Failures Errors Warnings Failures Errors Warnings
TbAxi4_DemoErrorMemoryReadwrite1 FAILED 302 300 2 0 0 0 2 0 0 0 0
Default PASSED 0 o 0 0 0 0 o 0 o
OSVVM PASSED 0 0 (] 0 0 0 0 0 0 0 (]
memory_1 PASSED 0 0 o] 0 0 0 0 o 0 o
memory_1:memory PASSED 0 ) 0 o] 0 0 0 0 (1] 0 (1]
No response PASSED 0 0 0 0 0 ] 0 0
Data Check PASSED 0 ) 0 o 0 0 0 0 o 0 ]
WriteBurstFifo PASSED 0 0 0 0 0 0 0 0 0
ReadBurstFifo PASSED 0 ) 0 o 0 0 0 0 o] 0 o
manager_1 FAILED 0 ) 2 0 0 0 2 0 0 0 0 ]
Protocol Error PASSED 0 0 0 0 0 0 0 0 0 0 0
Data Check FAILED 16 15 [ 0 0 0 ; 0 0 0 0 |
No response PASSED 0 0 D 0 0 0 0 0 ] 0 1]
WriteResponse Scoreboard PASSED A0 10 0 o] 0 0 0 0 o 0 0
ReadResponse Scoreboard PASSED 134 134 0 0 0 0 0 o 0 o
WriteBurstFifo PASSED 0 0 0 0 0 0 0 0 0 o
ReadBurstFifo FAILED 92 91 i 0 0 0 1 0 0 0 o
Testbench PASSED 20 20 (1] 0 0 0 0 o 0 o




Uart7_Random_part3 Coverage Report

Total Coverage: 100.00
¥ UART_RX_STIM_COV Coverage Model Coverage: 100.0

¥ UART _RX_STIM_COV Coverage Settings

Settings Value D
CovWeight 1
Goal 100.0
WeightMode REMAIN
Seeds 1881697261, 1078732634 .
CountMode COUNT FIRST ~— Coverage Model Settlngs
lllegalMode ILLEGAL_ON
Threshold 450
ThresholdEnable FALSE
TotalCovCount 100
TotalCovGoal 100 =
¥ UART _RX_STIM_COV Coverage Bins
Name Type Mode Data Idle Count  Atleast e D
Coverage
NORMAL COUNT 1 0to 255 0 63 63 100.0
NORMAL COUNT 1 0to 255 1to 15 7 7 100.0
PARITY COUNT 3 0to255 2to15 1 " 1000 > Coverage ReSU'tS
STOP COUNT 5 1to0 255 2ta 15 1 1 100.0
PARITY_STOP COUNT 7 1t0 255 2to 15 6 6 100.0
BREAK COUNT 9to 15 11 to 30 2t0 15 2 2 100.0
Total Percent Coverage:  100.0 -
¥ UART_RX_COV Coverage Model Coverage: 100.0
» UART_RX_COV Coverage Settings
¥ UART_RX_COV Coverage Bins
Percent
Name Type Mode Count Atleast R 39

HTML'ized Simulation Log File with Err

> include
» RunTest
> RunTest
%%

» include
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
P RunTest
» RunTest
> RunTest
» RunTest
> RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
P RunTest
» RunTest
P RunTest
P RunTest
» RunTest
> RunTest
» RunTest
> RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
%%

» include
> RunTest
» RunTest
P RunTest
» RunTest
> RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest
» RunTest

./AXI4/Axi4/TestCases/TestCasesWithError. pro
TbAxi4_DemoMemoryReadWritel.vhd
TbAxi4_DemoErrorilemoryReadWritel. vhd
3210 ns  DONE FAILED  ThbAxi4 DemoErrorMemoryReadWritel Total Error(s) = 2
TestCases_NoBurst.pro
TbAxi4_BasicReadWrite.vhd
TbAxi4_RandomReadwrite.vhd
TbAxi4_RandomReadWriteBytel.vhd
TbAxi4_SubordinateReadiritel.vhd
TbAxi4_SubordinateReadWrite2.vhd
TbAxi4_SubordinateReadWrite3.vhd
TbAxi4_ReadwriteAsyncl.vhd
TbAxi4_ReadWriteAsync2.vhd
TbAxi4_ReadwriteAsync3.vhd
TbAxi4_ReadWriteAsyncd.vhd
TbAxi4_SubordinateReadiriteAsyncl.vhd
TbAxi4_subordinateReadWriteAsync2.vhd
TbAxi4_MultipleDriversManager.vhd
TbAxi4_MultipleDriversSubordinate.vhd
TbAxi4_ReleaseAcquireSubordinatel.vhd
TbAxi4_AlertLogIDManager.vhd
TbAxi4_AlertLogIDSubordinate.vhd
TbAxi4_TransactionApiSubordinate.vhd
TbAxi4_ValidTimingManager.vhd
TbAxi4_ValidTimingSubordinate.vhd
TbAxi4_ReadyTimingSubordinate.vhd
TbAxi4_AxiIfOptionsManagerSubordinate.vhd
TbAxi4_AxiXResp.vhd
TbAxi4_AxiXResp2_Enum.vhd
TbAxi4_AxiXResp3_slv.vhd
TbAxi4_TimeOutManager.vhd
TbAxi4_TimeOutSubordinate.vhd
TbAxi4_MemoryReadiritel.vhd
TbAxi4_MemoryReadWrite2.vhd
TbAxi4_MultipleDriversHemory.vhd
TbAxi4_ReleaseAcquireMemoryl.vhd
TbAxi4_AlertLogIDMemory.vhd
TbAxi4_TimeOutMemory.vhd
TbAxi4_TransactionApiManager.vhd
TbAxi4_TransactionApiMemory.vhd
TbAxi4_ValidTimingMemory.vhd
TbAxi4_ReadyTimingManager.vhd
TbAxi4_ReadyTimingMemory.vhd
TbAxi4_MemoryAsync .vhd
TbAxi4_DemoErrorMemoryReadWritel.vhd
3218 ns  DONE FAILED  TbAxi4_DemcErrorMemoryReadiritel Total Error(s) = 2
TestCases_Burst.pro
TbAxi4_MemoryBurstl.vhd
TbAxi4_MemoryBurstAsyncl.vhd
TbAxid_MemoryBurstBytel.vhd
TbAxi4_MemoryBurstPatternl.vhd
TbAxi4_MemoryBurstPattern2.vhd
TbAxi4_MemoryBurstBytePatternl.vhd
TbAxi4_MemoryBurstAsyncPatternl.vhd
TbAxi4_MemoryBurstAsyncPattern2.vhd
TbAxi4_MemoryBurstSparsel.vhd
TbAxi4_ReleaseAcquireManagerl.vhd
TbAxid_AxSizeManagertemoryl.vhd
TbAxid_AxSizeManagerMemory2.vhd
TbAxid_AxiIfOptionsManagerMemory.vhd
TbAxi4_TransactionApiManagerBurst.vhd

Failures: @ Errors: 2 Warnings: @ Passed: 300 Affirmations Checked: 362
Simulation Transcript
* Details are hidden
» Test Failures are replicated
* Rotate triangle to see details
» Scan a file that is otherwise
100K+ lines in seconds
Failures: @ Errors: 2 Narnings: @ Passed: 380 Affirmations Checked: 382




HTML'ized Simulation Log — Test Case In

¥ RunTest TbAxi4_DemoErrorMemoryReadWritel.vhd

TestName TbAxi4_DemoErroriemoryReadWritel
analyze TbAxi4_DemoErrorMemoryReadwritel.vhd . . .
veom -20@8 -relax -work osvwm_TbAxid C:/OsvvmLibraries/AXI4/Axi4/TestCases/TbAxid_| itel.vhd S|mu |at|on Tra NSC r|Dt
ACOM: Compile Architecture "DemoErrortlemoryReadWritel” of Entity "TestCtrl"
ACOM: Compile Configuration "TbAxi4_DemoErrorMemoryReadWritel™

ACOM: Compile success @ Errors © Warnings Analysis time : .5 [s H

Kios: Cioving cose coverage vossion. 10 MM ! When viewed from Test Case
VSIM: Simulation has finished. .

Simulation Start time 18:25:67 Report |tJump5 to the

simulate TbAxi4_DemoErrorMemoryReadritel o

vsim -interceptcoutput -t ps -lib osvvm_TbAxi4 TbAxid_DemoErrorMemoryReadWritel -acdb_cov sbm -cc_all Simulation's results

ELBREAD: Elaboration process.

ELBREAD: Elaboration time @.@ [s].

Main thread initiated.

Kernel process initialization phase.

ELAB2: Elaboration final pass...

PLI/VHPI kernel's engine initialization done.

PLI: Loading library 'C:\tcols\Aldec\Riviera-PRO-2823.18-x64\bin\systf.dll"
VHPI: Loading library 'systf.dll’

ELAB2: Create instances ...

Time resolution set to 1ps.

ELAB2: Create instances complete.

SLP: Started

SLP: Elaboration phase ...

SLP: Elaboration phase ... skipped, nothing to simulate in SLP mode : ©.9 [s]
SLP: Finished : .0 [s]

ELAB2: Elaboration final pass complete - time: ©.1 [s].

ACDB: Code Coverage session started in hierarchical mode for all units.
Kernel process initialization done.

Allecation: Simulator allocated 13246 kB (elbread=427 elab2=12300 kernel=518 sdf=@)
ASDB file was created in location C:/tools/sim/riviera/dataset.asdb

%% 116 ns  Log  PASSED  in Testbench, Default BurstMode is ADDRESS_BUS_BURST_WORD_MODE @

% 110 ns Log PASSED in Testbench, Burstiode Received : @

% 110 ns Log ALWAYS in Testbench, Write and Read. Addr = 600@. 16 words

% 110 ns Log INFO in manager_1, Write Data. WData: 00000001 WStrb: 1111 Operation# 1

%% 1840 ns Log INFO in memory_1, Memory Read. ARAddr: @00916F@ ARProt: @80 RData: 9@90100F Operation# 30
%% 1850 ns Log PASSED in manager_1: ReadResponse Scoreboard, Received: @ Item Number: 31

%% 1050 ns  Log  PASSED  in manager_1: Data Check, Read Data: 80P@100F Read Address: @@0@10Fe Prot: @

%% 1856 ns  Log  INFO in manager_1, Read Address. ARAddr: 800@10F@ ARProt: @00 Operation# 32

%% 1860 ns Log INFO in memory_1, Memory Read. ARAddr: @80@16F@ ARProt: @06 RData: @8@016@F Operation# 31
%% 1870 ns Log PASSED in manager_1: ReadResponse Scorebeard, Received: @ Item Number: 32

%% 1676 ns  Alert ERROR in manager_1: Data Check, Read Data: @@0@10OF Read Address: @0@@18F@ Prot: @ Expected: @0091010
% 1870 ns Log ALWAYS in Default, WriteBurst and ReadBurst. Addr = 2000. 16 words

% 1870 ns Log INFO in manager_1, Write Data. WData: 00082081 WStrb: 1111 Operation# 33

"% 1870 ns Log INFO in manager_1i, Write Address. AlAddr: 0002000 AWProt: ©6@ Operation# 33

%% 1880 ns Log INFO in manager_1, Write Data. WData: 8@@82002 WStrb: 1111 Operation# 34

%% 1080 ns  Log  INFO in memory_1, Memory Write. AWAddr: @00@20@@ AWProt: 6@ WData: @00@2001 WStrb: 1111 Operation# 32
% 1400 ns Log PASSED in manager_1: ReadBurstFifo, Received: 20602000 Item Number: 13

% 14e0 ns Log PASSED ReadBurstFifo, Receive Item Number: 14

%% 1400 ns  Log  PASSED ReadBurstFifo, Receive: Ttem Number: 15

%% 1400 ns Alert ERROR ReadBurstFifo, Received: 20862018 Expected: @0@82811 Item Number: 16

%% 1400 ns Log ALWAYS in Testbench, Burst Vector. Addr = 3808, 13 Words -- unaligned

%% 1400 ns  Log  INFO in manager_1, Write Data. WData: @@@1UULU WStrb: 1188 Operation# 49

%% 1400 ns Log INFO in manager_1, Write Address. AWAddr: 9900380 AWProt: €00 Operation# 34 41
5% ls10ns Loz INFO in manager 1 Vrite Data. Wbata: 00000803 WStrb: 1111 Operation# So

%% Log PASSED Default, Default BurstMode is ADDRESS, 1

%% 110 ns Log PASSED in Default, BurstMode Received : @ Created by Transcrlptopen

%% 110 ns Log ALWAYS in Default, Write and Read. Addr = @060. g g A

%% 110 ns Log INFO in manager_1, Write Data. WData: 90060081 TeSt Case Report Ilnks to thls flle
%% 110 ns Log INFO in manager_1, Write Address. AWAddr: L]

%% 120 ns Log INFO in memory_1, Memory Write. AWAddr: @@e@eele AWProt: @e@ WData: 0@@@eeel WStrb: 1111 Operation# @
%% 120 ns Log INFO in manager_1, Write Data. WData: @0900@82 WStrb: 1111 Operation# 2

%% 120 ns Log INFO in manager_1, Write Address. AWAddr: ©0@@e02e¢ AWProt: @ee Operation# 2

%% 130 ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 1

%% 130 ns Log INFO in memery_1, Memory Write. AWAddr: 0080028 AWProt: 908 WData: ©@0@6802 WStrb: 1111 Operation# 1
%% 130 ns Log INFO in manager_1, Write Data. WData: 00000083 WStrb: 1111 Operation# 3

%% 13@ ns Log INFO in manager_1, Write Address. AWAddr: @eeeee3e AWProt: eee Operation# 3

%% 140 ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 2

%% 14@ ns Log INFO in memery_1, Memory Write. AWAddr: ©@@@ee3e AwWProt: @e@ WData: @@e@eee3 WStrb: 1111 Operation# 2
%% 140 ns Log INFO in manager_1, Write Data. WData: 0000004 WStrb: 1111 Operation# 4

%% 140 ns Log INFO in manager_1, Write Address. AWAddr: ©@@e@ed4e AWProt: €80 Operation# 4

%% 15@ ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 3

%% 156 ns Log INFO in memory_1, Memory Write. AWAddr: ©00@@e4@ AwWProt: @e@ WData: @eeeeeed4 WStrb: 1111 Operation# 3
%% 150 ns Log INFO in manager_1, Write Data. WData: 00080005 WStrb: 1111 Operation# S

%% 158 ns Log INFO in manager_1, Write Address. AWAddr: 88888058 AWProt: @ee Operation# 5

%% 160 ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 4

%% 160 ns Log INFO in memory_1, Memory Write. AWAddr: €6@@e@5@ AWProt: @6@ WData: ©@@@eees WStrb: 1111 Operation# 4
%% 160 ns Log INFO in manager_1, Write Data. WData: 00000086 WStrb: 1111 Operation# 6

%% 160 ns Log INFO in manager_1, Write Address. AWAddr: @0@@@e6e AWProt: @ee Operation# 6

%% 17@ ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @  Item Number: S

%% 178 ns Log INFO in memory_1, Memory Write. AWAddr: ©@@@eese AwWProt: @868 WData: 8@@@eee6 WStrb: 1111 Operation# 5
%% 170 ns Log INFO in manager_1, Write Data. WData: eeeeeee7 WStrb: 1111 Operation# 7

%% 170 ns Log INFO in manager_1, Write Address. AWAddr: 80800070 AWProt: 080 Operation# 7

%% 180 ns Log PASSED in manager_l: WriteResponse Scoreboard, Received: @ Item Number: 6

%% 186 ns Log INFO in memory_1, Memory Write. AWAddr: ©@@@887@ AWProt: 868 WData: 8@8@8ee7 WStrb: 1111 Operation# 6
%% 180 ns Log INFO in manager_1, Write Data. WData: 909e@e88 WStrb: 1111 Operation# 8

%% 180 ns Log INFO in manager_1, Write Address. AWAddr: 60000080 AWProt: 080 Operation# 8

%% 190 ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 7

%% 198 ns Log INFO in memory_1, Memory Write. AWAddr: 80000088 AWProt: 80@ WData: ©@0@6@08 WStrb: 1111 Operation# 7
%% 190 ns Log INFO in manager_1, Write Data. WData: 20060089 WStrb: 1111 Operation# 9

%% 198 ns Log INFO in manager_1, Write Address. AWAddr: 80@e@ese AWProt: @ee Operation# 9

%% 20@ ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: &

%% 2080 ns Log INFO in memory_1, Memory Write. AWAddr: 86060090 AWProt: 808 WData: 00000809 WStrb: 1111 Operation# 8
el 208@ ns Log INFO in manager_1, Write Data. WData: ©0@0@@BA WStrb: 1111 Operation# 1@

%% 200 ns Log INFO in manager_1, Write Address. AWAddr: ©000@0A@ AWProt: €e@e Operation# 10

%% 21@ ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 9

%% 210 ns Log INFO in memory_1, Memory Write. AWAddr: ©00G08A@ AWProt: 808 WData: ©@0@0@0A WStrb: 1111 Operation# 9
%% 210 ns Log INFO in manager_1, Write Data. WData: @6@8@e@B WStrb: 1111 Operation# 11

%% 210 ns Log INFO in manager_1, Write Address. AWAddr: ©0©000B@ AWProt: @80 Operation# 11

%% 220 ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ Item Number: 1@

%% 220 ns Log INFO in memory_1, Memory Write. AWAddr: ©0000@Be AWProt: ©0@ WData: ©0000@0B WStrb: 1111 Operation# 1@
%% 220 ns Log INFO in manager_1, Write Data. WData: @006008C WStrb: 1111 Operation# 12

%% 220 ns Log INFO in manager_1, Write Address. AWAddr: ©@@eeece AWProt: @ee Operation# 12

%% 230 ns Log PASSED in manager_1: WriteResponse Scoreboard, Received: @ TItem Number: 11

%% 238 ns Log  INFO in memory_1, Memory Write. AWAddr: €0000@Ce AWProt: @08 WData: ©00008@C WStrb: 1111 Operation# 11
%% 23@ ns Log INFO in manager_1, Write Data. WData: @@@0@@@D WStrb: 1111 Operation# 13

%% 230 ns Log INFO in manager_1, Write Address. AWAddr: ©00000D@ AWProt: @0 Operation# 13

%% 248 ns Log PASSED in manager_1l: WriteResponse Scoreboard, Received: @ Item Number: 12

%% 240 ns Log INFO in memory_1, Memory Write. AWAddr: e@eeeeDe AWProt: @0e WData: ©eeeeeeD WStrb: 1111 Operation# 1
%% 248 ns Log INFO in manager 1, Write Data. WData: @0@0@0@E WStrb: 1111 DEeratjon# 14




Getting OSVVM

* Get the sources from GitHub:

git clone --recursive https://github.com/osvvm/OsvvmLibraries
* Use the recursive flag since OsvvmLibraries has submodules

+ Get the sources as a *.zip from osvvm.org

https://osvvm.org/downloads

* You will need to register first and then login
* Initialize the simulator — see Documentation/Scripts_user_guide.pdf

source <PathToOsvvm>/OsvvmLibraries/Scripts/StartUp.tcl

* Build all OSVVM and Run All VC Tests

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

e Each VC has a RunDemoTests and RunAllTests

More About OSVVM

* OSVVM uses the Apache License. You may ...

OSVVM Documentation
- PDF: OsvvmlLibraries/Documentation - part of release files
* HTML: https://osvvm.github.io/Overview/Osvwvm1About.html

For OSVVM questions ask at:
* https://osvvm.org/forums/forum/os-vvm

For OSVVM enhancement requests see:
* https://github.com/OSVVM/OsvvmLibraries/issues
 Each submodule in OSVVM has its own issue page.

Jump start your VHDL verification effort with training
e Advanced VHDL Testbenches and Verification — OSVVM Boot Camp
e https://synthworks.com/vhdI_testbench_verification.htm




All you need is ... OSVVM

Verification Framework

Transaction Interface & APl (MIT)
Verification Components
Test Sequencer (Test Cases)

Verification Utility Library

Constrained Random,
Functional Coverage, Scoreboards,
Messaging, Error Tracking, ...

I
Verification Component

Library

AXI4 Full, Lite, AXI Stream,
UART, xMll

—

Test Automation

Library of Tool Independent Scripts
One Script to Run them All

—

Co-Simulation

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

Benefits

S

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 ClI
Powerful and Concise — rivals other verification languages

Adopt incrementally as needed
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