cadence

Universal Verification Methodology
SystemVerilog (UVM-SV) Workshop

Product Version KITSOCV 13.1
June 2013



© 2007-2013 Cadence Design Systems, Inc. All rights reserved worldwide.

Printed in the United States of America.
Cadence Design Systems, Inc., 2655 Seely Avenue, San Jose, CA 95134, USA

Trademarks: Trademarks and service marks of Cadence Design Systems, Inc. (Cadence) contained in
this document are attributed to Cadence with the appropriate symbol. For queries regarding Cadence's
trademarks, contact the corporate legal department at the address shown above or call 800.862.4522.

Open SystemC, Open SystemC Initiative, OSCI, SystemC, and SystemC Initiative are trademarks or
registered trademarks of Open SystemC Initiative, Inc. in the United States and other countries and are
used with permission.

All other trademarks are the property of their respective holders.

Restricted Permission: This publication is protected by copyright law and international treaties and
contains trade secrets and proprietary information owned by Cadence. Unauthorized reproduction or
distribution of this publication, or any portion of it, may result in civil and criminal penalties. Except as
specified in this permission statement, this publication may not be copied, reproduced, modified,
published, uploaded, posted, transmitted, or distributed in any way, without prior written permission from
Cadence. Unless otherwise agreed to by Cadence in writing, this statement grants Cadence customers
permission to print one (1) hard copy of this publication subject to the following conditions:

e The publication may be used only in accordance with a written agreement between Cadence and
its customer;

e The publication may not be modified in any way;

e Any authorized copy of the publication or portion thereof must include all original copyright,
trademark, and other proprietary notices and this permission statement;

e The information contained in this document cannot be used in the development of like products or
software, whether for internal or external use, and shall not be used for the benefit of any other
party, whether or not for consideration

Disclaimer: Information in this publication is subject to change without notice and does not represent a
commitment on the part of Cadence. The information contained herein is the proprietary and confidential
information of Cadence or its licensors, and is supplied subject to, and may be used only by Cadence's
customer in accordance with, a written agreement between Cadence and its customer. Except as may be
explicitly set forth in such agreement, Cadence does not make, and expressly disclaims, any
representations or warranties as to the completeness, accuracy or usefulness of the information
contained in this document. Cadence does not warrant that use of such information will not infringe any
third party rights, nor does Cadence assume any liability for damages or costs of any kind that may result
from use of such information.

Restricted Rights: Use, duplication, or disclosure by the Government is subject to restrictions as set
forth in FAR52.227-14 and DFAR252.227-7013 et seq. or its successor.

Cadence Confidential 2



Table of Contents

SOftWArE DEPENUENCIES ... ...ttt e e ettt e e e e e e s e bbb e e e e e e e e s anbbe e e e e aae e e e annnbeneeaaens 4
WOrKShOp SEtUP INSTIUCLIONS ...ttt e et e e e e e e et e e e e e e e e nnneees 4
Lab 1. Stimulus MOAeling ....coooviiiiiiiii e e e 5
1.1. L 1T 1Y/ SRR 5
1.2. T 1S3 = 1T o T = o 1 R 5
LD 2. UVM SEUUEBNCES ...ttt e e e e e e e e ettt e s e e e e e e e eeaaana e e e eeeeaees 7
2.1. L0 o] [=Tox 1)Y= PP EPPT T UOPPPPPRPT 7
2.2. 1S3 = 1T o T = o 122 R 7
Lab 3. Reusable Environment TOPOIOgY ...coovvveiiiiiiiiiiii e 10
3.1. L0 o] 1=Tox 1)Y= TP TT TP 10
3.2 INSTAIING LAD3 ... et et e e e e e e e e e e e e e e e e e s nnbeees 10
Lab 4. Test Creation Using Reusable Components.........cccceevvvvvviviveeeieeeieeeennnee. 12
4.1. L@ 01T 177 12
4.2, T3 = 1o T = o SR 12
Lab 5. Using Incisive Verification BUuilder ... 14
5.1. L0 o] 1=Tox 11V TP EPTT TP 14
Lab 6. Coverage Analysis and Ranking RUNS .........ccooiiiiiiiiiiiii e 20
6.1. L0 o] 1=Tox 117 P ETT TP 20
6.2. INSTAIING LADG ... oottt e e e e e e e e e e e e e nneeees 20
6.3. Loading Regression Output, VIieWINg COVEIAgE .........cocuuiieieeaeeiiiiiiiiee e eiiieeeaa e 20
6.4. Viewing Regression RUN RESUILS ...........uuiiiiiiiieiiie et 24
6.5. RANKING RUNS ...t e e et e e e e e e s b beeeaaaeeeaan 25
6.6. Y g Tz 1) V74 g1 I @0 Y =T - Vo T SR 28

Cadence Confidential 3



Software Dependencies
e |ES-XL 131

Workshop Setup Instructions

This workshop uses the following three environment variables that you must ensure are set.

e SOCV_KIT_HOME - Points to the install location of the kit and is used to refer to examples
contained inside the kit.It is used by both the full SoC Verification Kit and the reduced version
known as the IP Kit. The following illustrates how it should be set:

setenv SOCV_KIT_HOME <INCISIV_ install_dir>/kits/VerificationKit

e MY_WORK_AREA - Points to general purpose working directory that the user is required to
create. This is where all the workshop labs should be run from and kit navigator launched. The
user is free to have this work area located where ever they want. An example suggestion is:

mkdir <path_to local_work area>/work
setenv MY_WORK AREA <path_to_ local _work_area>/work

e MY_REGRESSION_AREA - Points to the directory Incisive Manager stores its regression
content into and must be created by the user. This folder can and should be cleaned periodically.
It is used to retain regression data between runs. This directory can be located anywhere but an
example suggestion is:

mkdir $MY_WORK_AREA/sessions
setenv MY_REGRESSION_AREA $MY_WORK_AREA/sessions

After setting up the environment variables type:

source $SOCV_KIT_HOME/env.csh
source $SOCV_KIT_HOME/bin/set_uvmhome.csh
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Lab 1. Stimulus Modeling
1.1. Objectives

Use the UVM class library to:

e Generate random stimulus and layer constraints
e Explore the UVM automation provided in the library
e Use the UVM messaging capability to control verbosity from the command-line

1.2. Installing Lab1

To install labl, do the following

% $SOCV_KIT_HOME/bin/install_uvm —labl
% cd labl

For this lab, you can work in the following directory: lab1

Lab 1a: UVM Automation and Messaging
1. Review the UART frame definition: uart_frame.sv

Notes:

o uart_frame is derived from the uvm_sequence_item base class (ref - lab1l_notel)

o0 Default constraints are specified (labl_note2).

0 The “uvm_object_utils and ‘uvm_field_* macros are used for built-in automation (labl_note3).
0 The constructor, new (), is included in the class definition (lab1_note4).

o0 Parity is calculated in the post_randomize() method (not a random variable) (labl_note5).

2. Review the simple frame generator and top-level module: labl_top.sv

This file instantiates a generator class that randomizes frames and sends them to the DUT via a
send_to_dut() task.

Notes:

uvm_pkg::* is imported at the top level to import the UVM library (labl_notel).
uart_frame.sv is included to import the frame definition (lab1_note2).

e A frame_generator class loops through “count” times to randomize a frame and send it to the
DUT.

e The top module instantiates the frame_generator, constructs and randomizes it and calls the
gen_and_push() method to start generating stimulus.

e Inthe send_to_dut () task (labl_note3) we explore the UVM built-in automation: copy(), clone(),
sprint(), set_name().

3. Run a simulation and review the results:
% irun —F run.f
Review the results in the 1run. log file.
4. Use the UVM messaging capability:

The default UVYM_VERBOSITY value is LOW, so only UVM_LOW and UVM_NONE messages are
printed.

% irun —F run.f +UVM_VERBOSITY=UVM_HIGH (lots of data is displayed)
% irun —F run.f¥ +UVM_VERBOSITY=UVM_NONE (minimal data is displayed)
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Note: IES-XL does not recompile/re-elaborate the design/testbench for these changes.
5. Run with multiple random seeds to get different results:
% irun —F run.f +svseed=RANDOM

Lab 1b: Constraint Layering
1. Adding constraints via layering: lablb_top.sv
Note:

Create a testl_frame class by extending from uart_frame.
Add a constraint to limit the payload value to less than 8’h3F.
Modify the frame_generator class to use testl_frame.

Run a simulation and review the results:

% irun —F runlb.f

Make sure that the new constraint took effect and no frames with payload >8'h3f are generated.

1. (Optional) Use the random seed to get different results:

% irun —F runlb.f +svseed=RANDOM

Lab 1c: Default Tree Printer
Explore built-in print option: uvm_default_tree_printer.

Note:

e Review the lablc top.sv file and look for lablc_notel. When printing the frame data, the
default tree printer format is used (instead of the table printer).
e Run a simulation and review the results:

% irun —F runlc.f

Review the i run. log file to see how the tree printer formats output data.
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Lab 2. UVM Sequences

2.1.

2.2.

Objectives

Explore the driver and sequencer interaction
Review the sequencer default behavior
Execute a specific sequence

Write a new sequence

Installing Lab?2

To install lab2, do the following:

% $SOCV_KIT_HOME/bin/install_uvm —lab2
% cd lab2

For this lab, work in the following directory: lab2/

Note: In this lab, we included the driver, sequencer and top-level module in the same file. In a real
verification environment these files would be separated out.

Lab 2a: The Driver and Sequencer Interaction

1. Review the sequencer: lab2_top.sv:

uart_sequencer is derived from the uvm_sequencer base class (lab2_notel). This provides UVM
built-in fields and automation.

uvm_component_utils (lab2_note2) ) is a macro, used for registering a uvm_component or any of
its sub-class.

2. Review the Driver:

uart_tx_driver is derived from uvm_driver (lab2_note3).

“uvm_component_utils (lab2_note4) ) is a macro, used for registering a uvm_component or any
of its sub-class.

run_phase () task — called during simulation run time. Loops through and gets an item from the
sequencer, sends the item to the DUT and calls sequencer item_done() method.

For this lab, send_to_dut () delays prints the data item for this simple driver.

3. Review the Simple Sequence Definition: (Starting at lab2_note5):

This simple sequence will generate random UART frames as they are requested from the driver.
The pre_body()task raises an objection for the sequence, the body ()task will execute five
UART frames in a loop — each frame is generated when the driver requests through the
get_next_item()call. The post_body()task drops an objection for the sequence so that the
simulation can gracefully end.

4. Review the top-level test: (Starting at lab2_note6)
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Before creating the driver and sequencer, the UVM configuration mechanism is used to specify
the sequence to be executed in the run_phase (lab2_note7). This sets the default sequence to
the simple_sequence.

The sequencer and driver are declared and created (lab2_note7). Then they are connected using
a TLM connection. (lab2_note8)

Finally, a global run_test () task is called to start the simulation. run_test() is part of the UVM
library and will start the simulation (lab2_note9)



Run a simulation and review the results (results are in the irun.log file):
% irun —F run._f
Review the frame printed out by the driver:

0 How many frames were executed?

0 Which sequence(s) were executed during the simulation? (hint: look at the value of “parent
sequence” in each frame)

o How did the sequencer know what sequence to execute?

Run with different random seeds and get different results:
% irun —F run.f +svseed=RANDOM

One way to view the transactions was in the irun.log file. With built-in transaction recording, SimVision
allows you to view the transactions graphically. Invoke Simvision and load up the transaction
database:

% simvision —input lab2a.svcf

e The SimVision Waveform window displays the five transactions generated during the simulation
run. You should be able to see the transactions generated by the simple sequence, and those
captured in the driver's send_to_dut() task. The fields of the uart_frame are captured and the
timing of the task matches the delay value.

e The Transaction Stripe Chart window displays the same data in a different format. You can see
the frame field values in either stripe-chart or table format.

e Select a transaction in the stripe chart (or Table) and you will see the same transaction
highlighted in the waveform window.

Lab 2b: User-Defined Sequences

1.
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Review the sequence library: uart_seq_lib.sv

A base sequence, uart_base_seq (lab2_note2) incorporates the objection mechanism so any
ACTIVE sequences should extend from this class and will automatically incorporate setting/dropping
objections.

Four user-defined sequences are included: uart_incr_payload_seq, uart_bad_parity_seq,
uart_transmit_seq, and uart_nested_seq (hint: search for SEQEUENCE in the file).

The uart_nested_seq (lab2_note3) is a sequence that executes other sequences.

Modify the 1ab2_top.sv file to include the sequence library (lab2_note10)

Modify the top-level test: lab2_top.sv

e Specify the uart_nested _seq as the new default sequence.

e Uncomment the two lines containing lab2_notel1 and comment out the lines above it.
Run another simulation and review the results:

% irun —F run.f

o0 Which sequence(s) were executed during the simulation? (Hint: look at the value of “parent
sequence” in each frame). Because this is a nested sequence, you will see that the nested
sequence executed multiple sub-sequences

o Do the values look correct?

o How did the sequencer know what sequence to execute?



5. Invoke Simvision and load up the new transaction database:
% simvision —input lab2b.svcf

e The SimVision Waveform window displays the sequencer and driver transactions. If you expand
the uart_nested_seq (the [+] sign next to the name in the Waveform) it shows the top-level
sequence (uart_nested_seq), the sub-sequences (incr_payload_seq, bad_parity seq, and
transmit-seq), and the individual uart frame transactions (req) that were generated.

e The Transaction Stripe Chart window can also expand/collapse to show the sequence and
transaction data.

Lab 2c: Creating Your Own Sequence (OPTIONAL)
1. Modify the sequence library: uart_seq_lib.sv:
e (o to line containing lab2_note3 and add your own sequence:

0 You can do a decrementing payload sequence
0 You can nest two of the existing sequences
o Go wild!

2. Modify lab2_top.sv to set your new sequence as the default sequence.

3. Run another simulation and review the results:
% irun —F run.f +svseed=RANDOM
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Lab 3. Reusable Environment Topology
3.1. Objectives

e Review and understand the correct structure of a reusable component.

3.2. Installing Lab3

To install lab3, please do the following:

% $SOCV_KIT_HOME/bin/install_uvm —lab3
% cd lab3

For this lab, work in the following directory: 1ab3/
1. Review the files in the UVC directory: uart/

All of the reusable files that comprise the UART UVC are located in the uart/sv directory. Look at
some of the files to understand the UVC component architecture. A list of these files is “included into
uart_pkg.sv file which is imported into the top-level module.

uart/sv/uart_tx_driver.sv:

0 uart_tx_driver extends from uvm_driver. The driver includes code to represent protocol for
send_tx_frame () task. The uart_tx_driver interacts with the DUT signals via a virtual
interface.

uart/sv/uart_tx_agent.sv:

0 uart_tx_agent extends from uvm_agent. The agent includes instances of a monitor, driver
and sequencer.
0 Look at the build_phase() method

=  The monitor is created (lab3_notel). Its build_phase() method will be automatically
called.

= Ifthe is_active flag is UVYM_ACTIVE, the driver and sequencer are created and their
configurations are set to the uart_config.

uart/sv/uart_env.sv:

0 uart_env extends from uvm_env. It contains instances of the Rx and Tx agents. These are
created in the env’s build_phase() method.

Review some of the other files in this (lab3) directory if you have time.
1. Review the top-level module: uart_top.sv:

e Aninstance of the uart_env is placed into the testbench (lab3_notel), along with a configuration
class instance that specifies the DUT/test configuration.

e The test environment is created and invoked in an initial block (lab3_note2)

o First, the factory is used to create the uart_env component instance (lab3_note3)

o0 The configuration is created, randomized and assigned. This configuration is UVC specific
(lab3_note4, lab3_noteb)

0 Next, the virtual interface assignments are made, using the uvm_config_db (lab3_note6)

0 Then we “instruct” the sequencer in the TX agent to execute the uart_trafffic_seq in the
run_phase (lab3_note7)

o Finally, the global UVM task: run_test() is called to start the test and run the simulation to
completion.
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2. Run a simulation and review the irun.log file:
% irun —F run.f

0 Search for SVSEED in irun.log file

0 The first thing you see printed in the log file is the UART topology. This capability is provided
with the UVM built-in automation when the test called uart0.print() in the second initial block
(lab3_note3d); note that the uart.print() was called after #1 to ensure that the build_phase
has completed and the uart and all its sub-components have been built.

o0 Notice that the Tx agent is UVYM_ACTIVE and Rx agent is UVYM_PASSIVE. The Tx agent
contains driver, monitor and sequencer, while the Rx agent only contains a monitor.

3. Reviewing the results in SimVision:
% simvision —input lab3a.svcf

0 This time, the transaction data is captured along with the signal data. The txd signal
transmits the payload, so you can easily see the payload because it is captured in the
uart_frame transaction. The Transaction Stripe Chart is also available for exploring the
simulation results

4. Controlling the Topology: uart_top.sv:
e Now we are going to see what happens when we make a component UVM_PASSIVE.

o0 Modify the uart_top.sv file — go to line containing lab3_note4 and uncomment the lines
that configure the Tx Agent as UVM_PASSIVE.

5. Run a simulation and review the results:
% irun —F run.f

Note that the Rx and Tx agents are now UVM_PASSIVE, and no stimulus is generated or sent to the
DUT. This is how a UVC would be used as a monitoring device at the system level.
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Lab 4. Test Creation Using Reusable

Components
4.1. Objectives

Explore test creation and control using a UVM Testbench

Examine an existing test and observe how it creates a verification environment

from the testbench and the test

Control test execution and execute multiple tests without recompiling/re-elaborating the design

[ ]

[ ]

e Control environment behavior
[ ]

e Controlling the test exit using

4.2. Installing Lab4

To install lab4, do the following:

objection handling mechanism

% $SOCV_KIT_HOME/bin/install_uvm —lab4

% cd lab4

For this lab, work in the following directory: lab4/

UVM Testbench Mod

- P i € -
- Monitor Interface & white- =~ ~
- box coverage ~
7’ N
/ \
/ \
| UART DUT (verilog RTL) )

_A_PB : APB X Transmitter |3 que_ﬂ_. UART
Verification APB | Interface FIFO Switch UARTl | Verification
Component o Serial Component

“— AFo [ Receiver |¢ Txd
Control/Status Control/Interrupt
Registers Logic

Virtual Sequencer

This lab is run on the full verification environment and UART DUT. It includes:

The Verilog RTL for the UAR
An instance of the APB UVC
An Instance of the UART UV

A virtual sequencer which co
Coverage is being collected
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C

ntrols multiple UVCs

A module UVC which includes a scoreboard and a monitor for checking and coverage collection
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e Transaction recording is also enabled

1. Review the Simulation Verification Environment: uart_ctrl_tb.sv:
This file contains the testbench class for this design. uart_ctrl_tb extends from uvm_env (lab4_notel).
It contains instances of the APB UVC, the UART UVC, the module UVC and the virtual sequencer.

The build () method of the sve is used to configure the verification environment and create/build the
sub-components of the environment (lab4_note?2)

2. Review a test class: tests/apb_uart_rx_tx.sv:
In UVM, tests are classes. u2a_a2u_full_rand_test extends from uvm_test.
e |t contains an instance of our sve: uart_ctrl_tb uart_ctrl_tb0;

e The build () method of the test sets a default sequence for the virtual sequencer and then it
creates and builds the testbench (uart_ctrl_tb0)

3. Run a simulation and review the printed topology: (irun.log):

% irun —F runl.f

e The runl._f¥ file specified +UVM_TESTNAME=u2a_a2u_full_rand_test to tell the run_test()
method which UVM test class to execute

e When reviewing the results in the irun. log file, we see the printed topology for the full
verification environment (uart_ctrl_tb0O, apb0, uart0, uartO_ctrl0, and the virtual sequencer)

¢ Notice that the virtual sequencer was executing the “concurrent_u2a_a2u_rand_trans” sequence
(hint; search for “Executing sequence” string)

e Multiple UART and APB frames were generated and sent during the simulation.
4. Review the Virtual Sequence Library: uart_ctrl_virtual_seq_lib.sv:

e Abase virtual_seq sequence is included to handle the objection mechanism. (lab4_notel) An
objection is raised in the pre_body() task and dropped in the post_body() task. All virtual
sequences will extend from this base sequence.

e The body() of the virtual sequence begins at line marked lab4_note?2 of this file:

o0 It starts by programming the DUT by calling the program_dut_csr_seq sequence (config_dut
instance).

0 Then it spawns off two different threads — one for sending a random number of frames from
the UART to the APB and one sending transfers from APB to UART.

o Finally it calls another sequence to read the UART DUT Rx Fifo from the APB UVC.

5. Run the uart_incr_payload test:

e This sequence programs the DUT via the APB bus, executes an incrementing payload sequence
via the UART interface and then reads the TX Fifo via the APB bus.

% drun —F run2.f

The IUS simulator should not recompile/re-elaborate the design because we only changed the
UVM_TESTNAME argument in the run2. T file.

6. Run a simulation in GUI mode:

e Explore the SimVision debug capability by running in GUI mode:
% irun —F run2.f —input lab4.tcl
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Lab 5. Using Incisive Verification Builder
Objective

e Use IVB to understand the necessary steps to implement a UVC
e Perform simple simulation to check the correctness of generated code

5.1. Installing Lab5

To install lab5, do the following:

% $SOCV_KIT_HOME/bin/install_uvm -lab5
% cd lab5

For this lab, work in the following directory: lab5/

5.2. Build a simple point-to-point UVM Verification
Component

Invoke the Incisive Verification Builder (done through the following script):

% ./run_ivb

6. On the main page, click to Create a new project. Add the project name "my_lib" as shown in the
second window below and then click Finish:

Verification Builder

File Edit View Tools Actions Help Options |

De|/ s R B &8 @
Mawy  Opan Halp Lock Close

Welcome to the Incisive Yerification Builder

Create wour verification emviranment with WE.

Start working with IVEB:

. D Create a new project

- E’Ogen an existing project

Predefined Flows:

# UVC confiquration

bl IVE Wizard

# UVC creation File Edit View Help Options

@ 8
. ; Lock Close
Learn more about IVE in 9 VB Documentation. | oslip -
Project Narme * Jry_likl << :
HOL Design Directory |fusersfr\ch5‘I’,fOVM,FIow,Workshop;I\/BﬂabS—i\r‘o |Browse|
HDL Design Snapshot S
; _—_— ) |
Project Home fusersfric/ TEST JOWM _Flow_Workshop/IVE/lah5 -ivh Browse|
Cormpany Prefix
User Mame ™ ric
User Email
Company Narme
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The Wizard flow window will be open, select Create UVCs > Interface UVC Builder.

Yerification Builder - my_lib

File Edit Wiew Tools Actions Flows Help Options

0D | B B B| & @

New Open | Cenerate 54 AP Run | Source Viewer |yE User Guide Lock Close

: Project: my_lib

BN Available Wizards 1
[N wizard Rezultz} 1 DLIT} PralEE; Libraw}

- (@  Create UVCs
-~ [N cdn_aic (08.20.002-5)
----- B Interface U C Builder

= @  Created U¥Cs

L[N IS¢ Builder (08.20.002-5) ||| =~ @ Used and Configured U¥Cs
w- @ Use and Configure UVCs |l ~ @ Added Verification Elements
..... @ Add Verification Elements @ Written Tests and Scenarios
®- @ Write Tests and Sequences ||| =+ @ "Run”Scripts Activated

Activate "Run” Scripts

ro Froperties
Interface UVC Euilder (08.20.003-5)

This plugin builds an eREM fOWM-compliant
interface UvC

7. Select Actions > Activate Wizard from the pop-up menu:

VMerification Builder - my_lib

Fila Edit View Tools Flows Help Options
B Cenerate Project Code _
O =| B B | @
Mew Open | Generate SY . - Generas izar] Cods User Guide Lock Close
&Y Avaiable Wizards I, Create SV APl my i |
=9 ,‘C"’“" UVCs B Run.. rd RESU”S} 1i: DUT} Project Libraw}
P W cdn_oic (08.20.0 . . .
s A Activate Wizargd
@ Interface UWC Bu L' K Created UVCs
------ ™ 15 Builder (082 £ Open Activate wizard |ed and Configured UVCs
#- @ Use and Configur B Fun File | Added Verification Elements
..... @ Add Verification Elements - (@ Written Tests and Scenarios
- @ Write Tests and Sequences A= @ "Run” 5cripts Activated
& (» Activate "Run” Scripts :
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otherwise indicated:

2 BSEE
b Vi o |
help Lock Close
B 1 nerrece cuscer s @ waerd tna crestes 3 OV -compsam Inerrace UVC.

nerestes
* Skeletan o the UVC, ncluckng UV agents and sger sub-unis
= Hotes an where 10 ackd $peciic protocal impiamentatin
= Dumimy Verleg BUT
* Demo seript
iferert arcicectures - Generic U/C archasciurs
ielp bution.

[ —

Q concel | @ Next O
[ Ready

Accellera UVM'.

hd VB Wizard

File Edit View Help Options

The IVB Building Wizard will start with the following windows, keep the default values unless

EER
R |
help Lock Close
T
v _Irerface UVE B4
NS NIRRT, || | ccvecures
= Simelfied Inerface U
3
S
Master | Master
Slave | Slave | Stave |
T

O cancel| Back | next @

[ Ready

On General UVC Options window, type 'my_uvc' as package name and select 'SystemVerilog —

BIEIE

©)

Help

q
Configure general aspects of the UYC that you want to create

Lock Close

General UYC Options

“| UV C Information

| Package Name Iy uve

| Description * Package for the simple interface VC.

o|| Wersion

TRl

|-V C Implemen

Systern¥erilog - Accellera UYM

-
<=

-| Language and Design
| Mote that for System Yerilog some of the options are disabled.

‘| Reset Polarity Artive High

; UvC Width Definition:
: ’VDETauH Data Width "2

[ Protocol Detail
JRE with Sample Protocol
|| Creates the UY'E with a sarmple protocal implermentation

‘0 Can[el” O Ba(kH Mext o “

[ Reaty |

10. Continue filling in names for the initiator, responder, and data item names say master, slave, and

transaction respectively.
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Define the names for the main U¥C sub-units
v Interface UWC Bi

hd IVB Wizard =lOj%

File Edit View Help Options

@
Lock Close

v UV Architectur LHIC SRl <
v General UYC Of Initiator/ T Agent Mame "’|masler
Eesponder/REx Agent Name "’|s|ave 4
The Initiator/TX agent initiate inputs 1o the Responder/RX agent
W' Data ltem 4

Data ftem MName

I*ftransaction

This option specifywour UYC data item type name. This data iterm will be used by vour UV C agents.

‘0 Cante\H O BackH hlext 0 ”

I Reachy

11. Invoke the UVC generation by selecting my_uvc and clicking the Generate button:

File Edit Yiew Tools Actichs Flows Help Options

b Verification Builder - my_lib =[|B*

W = | & R R &

@ ‘

Lack Close

Create UVCs

IHse and Configure IVCs
Add Verification Elements
Write Tests and Sequences
Activate "Run” Scripts

©00 0O

Mew Open | Generate 54 AP Eup | Source Yiewar Hayp

: Project: my_lib

| N wizard RESU"S} 1 DUT} Project Libraw]

= i@ Created UVCs
) Frty_LiwC

Used and Configured UVCs
Added Verification Elements
Written Tests and Scenarios

"Run” Scripts Activated

I Feady

12. Click OK on pop-up form and IVB will show the list of generated files.
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hd Source Viewer

Fila Edit View Task Options

L]

G e 2
Save Reload Undo Edit File

Lo Ok L%
Tasks Add Task Delete Task Update Task

=211
. [] LIBRARY_README.txt

7 (1 UBA

E‘D T_ LWt

v [ PACKAGE_README.txt

D demao.sh
1 docs

(] examples
]

S

----- [0 my_uve_env.sw
----- D sy L _if. sy

----- D my_uve_master_drive
----- 1 my_uvec_master_moni

----- D my_UvC_pkg. sy

----- D my_UvC_slave_driver.:
----- D Miy_UWC _slave_manito
""" D my_ v _slave _sec_lib
""" D My_UWC_slave_sequer
----- 1 rey_uve_transaction. s
----- (0 reyuve_types. sw

..... [ my_uve_master_agen

..... [ meyuve_master_seq_| i
----- 1 my_uve_master_sequ

----- 1 my_uve_slave_agent.s -

Lock Close

: | Filter By Status ® Al Completed Mot Completed

Task Tahble
Status | =] | File Mame | Title

transaction definitions
O%C signal definitions
Assertion checks

= [ my_uve_transaction. sv
] o prv v _if 5w
]}

v _if sw

| m | [ agent. sy friaster Agent
If] = my_uvc_master_driver.s master DRIVER functionality DRIVER
|f] = my_uve_master_manitor.sy  master Monitar Monitors
E] my_UWE_master_monitor.sw  master Maonitor Protocol Checks Checks
|f] my_LUWE_master_manitor.sw - master Manitor Coverage Coverage
|f] My_LIWE _slawe_agent. sy slave Agent Agents

’ ) =] s 1A clavin drivar o clana I'\DI\."I:-D funrtinnality:

s

~Source File: my_uwc_master_agent. sy

21lclass my_uvc_master_agent extends uwn_agent;

23| f/ This field determines whether an agent is active or passive
24| protected uvm_active_passive_enum is_active = UWM_ACTIVE;

26| my_uwc_master_monitor monitor;
27| my_uvc_master_sequencer seguencer;
23| my_uvc_master_driver driver;

29
=0 /wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
21 TUR-NATFE - AETTAMAI - mactaor &ccnt = Sfcnte

= = == ==

I Feady J

13. Exit from IVB and cd to my_lib_lib/my_uvc/sv: Analyze:

e my_uvc_transaction.sv - for data items generation

e my _uvc_master_agent.sv, my _uvc_master_driver.sv, my_uvc_master_monitor.sv,

my_uvc_master_sequencer.sv to understand the generated agent structure

14. cd ../examples and review the files:

e test lib.sv, check how test has been implemented
e examine the sequence lib

15. cd ../, execute ./demo.sh, simulation will start with graphical interface. Run the simulation by clicking

the run button:
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FEile Edit View Select Explore Simulation Windows

V

EFF |0 i mnxs |[§ Db

5emﬂu:@= |

J'E [ Timea <[ [0

e ] b [semcn s [vawe <[ < 4b &

el | (5 R B B | @ 0000
5 7
Browse: | @ All Availahle Data j Fii Options, I %

S simulator = [
E-3E my_uvc_th_top
H-2 had_parity_test

&

(=6

bhad_parity_transfer_seq

@
b
c 8
E= g]
Ejf base_rx_| ple_seq E]
[ kd

base_t<_example_seq
hase_t= transfer_seq
dut

H-ZEE  my_uvc_demo_base_test
B -ZCE  my_uve_demo_th
#-2CE  my_uvc_eny i
R — i -
Leaf Filter: I Q[

Show contents: | In the signal list area ~

i ]

|@‘Run the simulation until the next breakpoint, or for the duration entered in the time field.

‘1 ohject selected

16. Analyze the irun.log and look for the topology print-out.

17. In the Design Browser, you can view the topology by expanding the uvm_test top instance.

b4 Design Browser 1 - SimVision

File Edit Miew Select Explore Simulation Windows Help

cadence

|8g XD hXe

‘ﬁeﬁ'\}-

| @2

SendTo:Rﬁ&E

I@'ﬂz Timed =|D ns « m'[ WG b,

‘ Search Times: | Yalue + I H o oa
e Re

IE D[ Lk F”[ D 3400ns + 7

Browse: * IQ Al Bwailable Data

B2 simulator

H--{F demo_top

------ {} trans_global
El-{} uvm_test top
B} demmo_thd

master_agent
£} monitor
SEUENCEr .

HOEEELE

slave_agent

e worklibmy_uvc_pkg:
El-e worklib.uvm_pkg:

E@ uym_top_levels[0]
e 4

B oS

Show contents: | In the signal list area -

Leaf Filter: |

Ohjects | Methods |

MName -

Walue (as recorded) =

iy zssert VaiiaAnd Data
& #as_checks
@ Has_coversge

& sig_valid
& wver assert clk

No ¥alue Available A
No ¥alue Available
No ¥alue Available
1]

1

'h zzzzzzzz

1

0

Ho Value Awailable

¥

= - =

HAREEREEE Filte:

L&

0 ohjects selectﬂ
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Lab 6. Coverage Analysis and Ranking
Runs

In this section, we use Enterprise Manager to view regression results and do test case ranking.

To save time in this section we load an already-executed regression result.

6.1. Objective

e Use an executable verification plan to analyze test runs.
e Analyze the relative contribution of each run to the total coverage.

6.2. Installing Lab6

To install lab6, do the following:

% $SOCV_KIT_HOME/bin/install_uvm —lab6
% cd lab6

For this lab, work in the following directory: lab6/

6.3. Loading Regression Output, Viewing Coverage

1. Open the vplan file and review its structure:
% acroread uart_apb_vplan.pdf &

The vPlan is a user readable file that was created by the team, to list all the verification features that
need to be verified.

2. Invoke Enterprise Manager (done through the following scripts):
% ./start_uart_emanager &

Enterprise Manager allows you to manage regression runs. Regressions launched through Enterprise
Manager can collect and view coverage with multiple types of metrics and map them into their related
features. For example:

Code Coverage (branch and condition)
Toggle coverage

FSM coverage

Functional coverage

Assertion coverage

This coverage data can be projected onto a user-defined vPlan structure that reflects the verification
goals. This allows feature-focused review and analysis, and allows generating customized reports.

Note: All figures shown below are indicative. All associated numbers shown in the figures could
vary depending on the seed, “.vsif” used to run regression or “.vsof” file being loaded.

1. Read the canned regression results:
On the Incisive Enterprise Manager window read the verification session output file (vosf)
a. Select File > Read_session.
This opens the Read_session window.

b. Navigate to open the vsof at the following location:
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$SOCV_KIT_HOME/ip_regression_data/uvm_class/uart_ctrl/vm_uart_ctrl_regression.userl.11*/*

.vsof

. Read Session

Filter:

on_data/uvm_class/uar_ctrl/vm_uart_curl_regression.userl.11_05_11_16_52_45_3906/*.vsofl ¥ |

Directories: (&)

Files: il

model_dir
runs_data_dir
session_bwild
A% (T

Selection:

vim_uart_crl_regression.vsof

Swobs fsocyfsrc Merificationtit fip_regression_datafuvm_class fuart _ctel fwim_

chain_o Wi _uart_ctrl_regression.wsof

Open| Filter | Cann:el|

c. Click Open.

This opens the regression results

2. To view the coverage, click the box vPlan in the Incisive Enterprise Manager window.
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< Incisive Enterprise Manager

File Edit Miew Analysis  Options  Help %Cnnsole eRru1 ?Help Suppu:-rt
== o
== o -
=@ ZEH ﬁ B2, @ .@ '3 g
Export Report | Runs vPlan | Config | Setup | Dueries mport Delara | DEM Monitor
el
& B 4 & &8 0
Start Refresh | Read Relcad | Clear | Policy Rewert | Stop
Sessions Tahle: Contains 1 session (last refreshed at 13:03:15)
W [Session  |Session Name % Progress < Pz F |[R W |O |[Total
JSIatus% = |5 |5 |5 |5
g Wit _uart _ctrl_regression.userl. 11 05 11 | 12 O o of 0 12
. 16 52 45 2906 100% 100%
Auto Refresh: Every 5 Minutes Disk Mode Feady

3. Click OK in the Backward Compatibility Note window if it pops up.
4. On the Automatic Coverage Merge window that opens, select the
“l intend to perform per-run analysis (do not merge)” option and click Ok.

22
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Automatic C

(o] .
éij Automatic Coverage Merge

~

them, in order to sawve memory.

Please specify wour flow:

EManager can automatically merge coverage files while reading

(8 |intend to perform per-run anakysis (do not merge)

R Show This Dialog Again

1 onlkyintend to perform aggregate analysis (merge coverage)

Ok | Cancel |

This shows you the raw coverage as shown below.

.

File Edit View Analysis Refinement Options
2 2 @@ B OBOe# 8 2

Read |Feload Mew Edit | Perspective | Runs Info Yiews Report | ICCR ICF Lock Closa
— I -
5.‘ Read a werification plan |. B .
Fank Correlate|50urce vPlan File Holes Project
) vPlan: Mot Loaded
5 Mot Loaded
;;;;E’_ vPlan Loal Relathve b orinement Mode: local
Grade b s .
Perspective: [verification metrics]
NN EERE Yerification Met| :
Ao [ oo oF stenario (tes
= EE e on Checker Ma :
=n| Functional ce| -
= = Code covers| ©
Find: & Next| @ Previous -
I I Reacy
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We now load the vPlan we reviewed in step 1 on top of this coverage:
1. Click Read on the Verification Plan Tree (Default) window
2. Load the uart_apb_vplan.xml files, and click Open.

Note: Remember to change the Files of type to xml file (*.xml).

A Verification Plan Tree window appears with the UART vPlan annotated with coverage results.

Werification Plan Tree (Default#)

File Edit Yiew Analysis Refinement Options

2. = - [~ 3 ==] = = ="
=2 & (PR & :—
Read Relogad Mew Edit | Perspective | Runs Info Yiews | Report | Matrics Canter ICF Lock Close

= @

Rank Correlate

R B B H

Source wPBlan File Holes Praoject

. vPlan: fvols/socwisro/soc_werification_li/sw_ch_ex_libfuart_ctrlfth fvorm uart_aph_vi
)
g;;:‘é_j vPlan GDEEEEEJ:WE Refinement Mode: [ocal
Perspective: To

Display . Relevant Metrics * : W +-Too

I 4 -Top

; mﬂﬂ Showing 1 elements

| | Grade | Checks | Marne | Goal
O EEE 4.1 - UART APB Verifica.. 100

DEIa”S] SUUI’CE}

Section

General

Mame Top
Find: _IMatch ¢ WRrifiratinn Srnng rrfallt

ISimuIatiDn I I Ready

The cumulative coverage result of each category of functions appears.

We can see that not 100% of the entire coverage goal was achieved. You can expand each of the sub-
categories and view their aggregated coverage results.

6.4. Viewing Regression Run Results

Enterprise Manager allows you to look at results for a specific run. You can review the status (for
example, passed, failed, and waiting to be executed). Let’s review the results for the regression run we
have just loaded.

1. Minimize the Vplan windows until you find the main Incisive Enterprise Manager window.

The GUI displays the results of the loaded regression. All the tests have passed as follows:
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Incizive Enterprise Manager

file Edit Yiew Analysis Options Help LS console | (5 <t | PHetp | @2 suppor
== o 4 =
= el
£ & e 7 2 4 3 ]
Export Feport | Runs wPlan | Config | Setup | Cueries [mport Delete | DERM Monitor
B B D @ &80
Start Refresh | Read Relcad | Clear | Policy Rewart | Stop
Sessions Table; Contains 1 session {last refreshed at 21:34:.51)
W [Session Session Name Progress < P = F |[R W |0 |[Total
JStatus% 2|5 |5 | |=
4 Wit _uart_ctrl_regression.userl. 10 08 21 12 of Q) o o 12
q 12 11 51 7787 100% 100
iInk__O__[:naSsed_runs'__
Auto Eefresh: Bvery 5 Minutes Disk Mode I IReadv

Note that all the test cases in the regression (twelve tests as shown in the figure above is just
indicative) have passed. Let us review the individual result log.

2. On the passed column (marked as “P”), click the number 12 (number 12 as shown in the figure above
is just indicative)

This displays a list of the tests that passed and the seed of the tests. You can select one of the runs
and get much information such as run-directory, log file, seed, and failure cause (if any).

6.5. Ranking Runs

Restore the Verification Plan tree window that we previously minimized.

Ranking Regression Runs to the vPlan:

To improve the coverage efficiency of a session, you need to know the relative contribution of each run
related to the total coverage. The ranking feature ranks a set of runs based on their coverage contribution
and, by default, adds a cumulative grade attribute.

1. Inthe Verification Plan tree, select the section Top > UART APB Verification Plan.
We now rank the run on this section.

2. Select Analysis - Rank Runs.
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ation Plan Tree (Default*)

File Edit Yiew Refinement Options
2. 2.5 E Runs = — = —
Ee  ®&e = = | |
Read Reload Mew &— rank Run iews Report | ICCR ICF Lock Close
1 = B Correlation gank the runs in current view |
3
Rank Correlate | o :: Show All Buckets
- . Aggragata Holes walkisfsocwsrofsoc_werification_lib/sw_ch_ex_libfcdn_uan_aph fsve vam fuan_:
7 yvPlan ent Mode: local
. Project Buckeats tive: To
i External Tool
= ‘ ‘ 6 Showing 1 elements
@ BExport vFlan
— | | Grade | Checks | Mame | Goal | wei
Create an HTML Report... [ 4.1 - UART APB verifica.. 100 1

@ Read Vsif

Open ICCR
=
e Load ICF...

o o Unload ICF

Section

General

Mame Top
verification Scope default

B Next| @ Frevious

I I Ready

Click OK on the Ranking pop window that appears.

Click OK on the Reread Coverage window.

A Runs window opens, if one is not already open. Alternatively, the table in the Runs window

changes as shown below:
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File Edit Yiew Anahsis Options
o =) =
P B ™| @ &
Export Undo Redo | wPlan | Info | Wiews Lock | Close
W @ = F e % 0Oz & | B
Chart Rerun | Group Filter | Add Select Stop | Lngroup Unfilter | Funs
E ke UnGrouped
Runs Filter by an attribute UnFiltered
Runs Table: Contains 12 runs in 12 groups (no runs are filtered out)
& _| |Runld & |Status & |Full Title & Top Files & [Seed & |SV Seed & cov_368 Unique Buckets & |Ranking Id &
Mo ROOO0OS |passed b _uart _ctrl_regressionfuart_tests/apb_uar _rx_tx I random| -567995052 |65% 1z [¢]
=4 ROOO0E |passed T _uart _ctrl_regressionfuart_tests/apb_uart_ri_tx I randam|| -1054535606 |67% 42 1
2| BO00OY |nassed T _Uar_ctrl_regression/uart_tests/aph_uan_rx_1x [N random| -785101205|68% [ 2
¥z ROOOOS |passed b _uart _ctrl_regressionfuart_tests/apb_uar _rx_tx I random| -920318177 |68% g H
W4 ROOO0S |passed T _uart_ctrl_regressionfuart_testsjuart_apb_incr_data [N fA randam|| 20324696320|63% Q 4
s EOOO10 |passed W _uart_ctrl_regressionfuart_tests/uant_apb_incr_data  [N/A random|| -15242 005432 |ga8% 12 5
e ROOOOZ |passed W _uart_ctrl_regressionfuart_tests/apb_to_uart_lstophit KA random| 2049252098 6% 2 3
ik ROOOOT |passed T _uart _ctrl_regressionfuart_tests/apb_to_uart_1stophit [N A random FOFO77272|6a% 2 -1
W EOOO0Z |passed W _uart_ctrl_regressionfuart_tests/apb_to_uart_lstophit |MNjA random|| -1775952101 |ga5% 2] -1
Mo ROOO04 |passed b _uart_ctrl_regressionfuart_testsfapb_to_uart_lstophit [Bja random| 1311052421 |69% 2] -1
Wio| ROO0LL |passed W _uan_ctrl_regressionjuart_testsjuan_apb_incr_data  |[NfA random| 1963359280 ||69% 4] -1
11 EOO012 |passed W _uart_ctrl_regressionfuart_tests/uant_apb_incr_data  [N/A random|| 1821172152 |e95% 12 -1
|Disk Mode [ | | Ready

The cumulative attribute is added to the table.

The table is sorted according to the coverage efficiency. The optimum runs have a purple
background, while redundant runs have blue.

5. Click the Filter Radio button under vPlan button.

We use the general filtering mechanism to remove runs that don't contribute additional code or
functional coverage towards our plan goals.

6. From the pull down menu on the left, select Ranking Id.
7. Select 1= from the comparison pull-down, and enter -1 in the textbox.
8. Click Filter.

Ranking Id__, *| =[] I | | Fier | !

9. These runs can be written to a Session Input File (VSIF) to launch a focused regression suite.
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Runs [41 (Defaul bk}

File Edit ¥iew Analysis Options
o = =
B o & % g @
Export Unde Redo | wPlan | Info | Views Lock | Close
¥ [
4 @ =2 H e % O 7 & | B
Chart Rerun | Group Filter Add Select Stop | [lngroup Unfilter | Runs
UnGrouped
Runs Filtered by: Ranking Id 1= -1
Runs Table: Contains 7 runs in 7 groups (5 runs are filiered out)
4 Run Id Status Full Title & Top Files & |Seed % SV Seed 2 cov_370 lnique Buckets Ranking Id &
I N &
¥o ROOOOS |passed Wi _uart _ctrl_regression uart _testsfaph_uart_ri_tx My A random| -567995052 |65% 12 v}
M1 ROQOOE |passed Win_uart_ctrl_regression uart_testsfaphb_uart_rx_tx A random||-1054535606|67% 42 1
¥: ROCOOF |passed Wi _uart_ctrl_regression uart_testsfapb_uart_rx_tx M A random| -78610120%|68% £ 2
w3 EOOO0OE |passed win_uart_ctrl_regression/uart_testsfapb_uart_rx_tx M A random| -920319177|68% f=A| 3
¥ EO000S |passed Win_uart_ctrl_regressionfuart_testsfuart_aphb_incr_data |MjA random| 2022469620695 Q 4
¥s ROC010 |passed v _uart _ctrl_regressionfuart_testsfuart_apb_incr_data |MjA random||-1524300543 |69% 12 5
I
i3 ROOO0Z |passed Win_uart_ctrl_regression uart_testsfapb_to_uart_ 1stophi [MfA random| 2099253099 [Ees ral 3
i
IDisk Made [ | | Reacty

6.6. Analyzing Coverage

Restore the Verification Plan Tree window that we previously minimized.

Correlating Regression Runs to the vPlan:

Some tests contribute to specific feature’s coverage, while others may focus on a different area of
interest. You may want to focus on a specific feature and rerun tests that contribute to its coverage. Using
the correlate button, you can measure the contribution of tests to a selected feature or a sub-category
within your plan.

1. Expand the coverage tree down to Top - UART APB Verification Plan - Black Box Behavior - Serial
Data FIFO - Tx FIFO - Tx FIFO Level —
UART_APB_MONITOR.monitor.uart_cover.dut_tx_fifo_cg.tx_level

At this point you can view the various FIFO bins. The vPlan tree looks as shown below.
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5.

Cadence Confidential

File Edit VYiew Analysis Refinemant Opticns

= & W@ B B — [
Read Relcad Mew Edit | Perspective | Runs Info Wiews | Report | Matrics Canter |CF Lock Close
= B B B e

Rank Correlatgy) Source vFlan File Holes Froject

Showe correlation matrix li\re vPlan: fvobsfsocwsrofsoc_wverification_libfsw_cb_ex_libfuart_ctrlfth vomfuart_apb_wplan xml

o
-2 vPlan T Refinement Mode: local
=3 Grade :
Perspective: Top
& Info| Display : Relewant Metrics [ %]
=0 EE 4-Top
=0 4.1 - UART APB Yerification Plan -
w- O 4.1.1 - Functional Interfaces Crade | Mame | Runs | Hits | A Least
o 100 | EMPTY 4 7 1
o3 4.1.2 - Black Box Behavior g HAEE o o 1
E---@ 4.1.2.1 - Serial Data FIFOs 55| FULL o o 1
w0 e 4.1.2.1.1 - Rx FIFO
Elﬁ 33% 4.1.2.1.2 - T« FIFO
=% Ty FIFO level
= = 4.1.3 - White Box Behaviour
: Details] Source]
Functional Simple Item
Il Generat
Mame UART _APB_MONIT OF. monitor. uart_cover.clut_1
Find: & Prew _|Match case
ISimuIation I I Feady

Notice that we have only hit a very small subset of the TX FIFO level coverage bins. This includes not
completely filling the TX FIFO.

To create a correlation matrix for the Serial Data FIFOs node select Serial Data FIFOs in the vPlan by
clicking on it.
Click the Correlate button or select Analysis - Correlation Matrix from the menu

~

Click OK when the following dialog box appears.

tribute name : ||:|:|v_335

grade |i|ﬂ

If the Reread Coverage dialog box appears Click OK in order to create the correlation matrix.

The following Runs window opens, displaying the runs in the current context. A coverage attribute
column is added to the Runs table, displaying the contribution made by each run/seed of runs.
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File Edit “iew Analsis  Qptions
e 3 = —
£ o | &
Export Undo Redo | wFlan | Info | Views Lock | Close
t &)
W @ =2 & % 0 7 & B
Chart Rerun | Group Filter Add Select Stop | Ungroup Unfilter | Buns
UnGrouped
‘2 Runs UnFiltered
Runs Table: Contains 12 runs in 12 groups (no runs are filtered out)
un = tatus € ull Title op Files & eed 2 eed 2 cov_ &
| |Runild = S € |Full Title & Top Files & [Seed & |SV Seed € 369 &
Mo EO00al (passed Wi _uart_ctrl_regressionfuant _testsjaph_to_uart_lstophit  (JMfA random| -17532616415 33%
W1 EO000Z2 |passed wIm_uart_ctri_regressionfuart _testsfaph_to_uart_lstophit  [|[NfA random -814093535 33%
Wz EO000Z |passed win_uart_ctrl_regressionfuart _testsfaph_to_uart_lstophit  [|NfA randamm 10e4954326 3%
= Eo0Qo4d (passed W _uart_ctrl_regression/uant _testsjaph_to_uart_lstophit ||k fa random|| -1534235726 (054
W 4 ROOOOS |passed wim_uart_ctrl_regressionfuart _testsfapb_uart_rx_tx I A random 18454248232 23%
NS EOOQ06 |passed Wi _uart_ctrl_regressionfuant _testsjaph_uart_rx_tx [ fn, random -ZBE27E340 23%
W ROOOO7F |passed wIm_uart_ctrl_regressionfuart _testsfaphb_uart_rx_tx I g A random 2029640820 33%
W7 EOO0O08 |passed WM _lart_ctrl_regressionfuart _testsfapb_uart_rx_tx I A random -4533B7522 33%
s EOO0Q0% (passed Wi _uart_ctrl_regressionfuant _tests/uart_aph_incr_data [ f s randam -1845952494 (054
o ROCO010 |passed wim_uart_ctrl_regressionfuart _testsfuart_apb_incr_data I A random -3151715%26 0%
W10 Eoo0ll |passed Wi _uart_ctrl_regressionfuant _testsjuart_aph_incr_data [l fn, randam 49926812 (054
W11 ROO0O1Z2 |passed wim_uart_ctrl_regressionfuart _testsfuart_apb_incr_data I A random 218261862 0%
IDisk Mode [ [ [ Reacty

All simulations run so far are not able to contribute to 100% coverage to this feature. We may need a
large number of seed or bias constraints differently to increase coverage of this section.

We have created a test that targets the FIFO holes that addresses this coverage goal.

Next, we run this test and look at the cumulative coverage to determine if we are making progress
towards this feature.

To run this test we start a new simulation session in Incisive Manager by following the steps below:
Go to the main Incisive Enterprise Manager window.

7. Click Start.
This launches a Start Session window.

8. Select uart_rxtx_fifo_cov.vsif and click Open.

Cadence Confidential 30



Incizive Enterprize Manager

File Edit iew Analysis Options Help (S console | [ eftt | e | (Zh support
== (e
== . A
= (B T a2 9 3 sl

ort Report | Runs wPlan | Config | Setup | Queries |mport Delata | DERM Monitor

2 32 2L @0

start | Refrash | Read Reload | Clear | Policy Rewart | Sop

Sessians Tahle: Contains 1 session (last refreshed at 09 10:03)
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The test case runs in a new xterm.

9. Once the test case completes, quit the xterm.

10. To see the simulation result, click Refresh in the Incisive Manager window.

11. Follow the steps 1-3 above to create a correlation matrix for the Serial Data FIFOs node.
The Runs window opens displaying the runs in the current context.

Now you can see that the new test case uart_txrx_fifo_cov test has 100% correlation for the Serial Data
FIFOs node. The total coverage has also increased from the previous simulation.
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Runs Table: Contains 13 runs in 12 groups {no runs are filtered out)
M Run Id = Status = Full Title Top Files & Seed < SV Seed £ cov_368 =
o ROOO01 |passed wn_uar_ctrl_regressionfuart_tests/aph_to_uart_1lstophbit M A randam -17532616415 23%
N1 EOO002 |passed W _uart _ctri_regressionfuart_tests/fapb_to_uart_1lstophit M A random -514093535 33%
W2 EOOO03 |passed I _uart_ctrl_regressionfuart_testsfapb_to_uart_lstophit A randam 10648543226 3%
W= EO0004 |passed WIT_uan _ctri_regressionfuart_testsfapb_ta_uart_1lstophit A randam -1564235726 0%
W4 ROQOQS |passed W _uar_ctrl_regressionfuart_testsfaph_uart_ri_tx M A random 18954248232 23%
Ws EOQO0E |passed P _uart _cirl_regressionfuart _testsfapb_uart_rx_tx A random -386276540 33%
Ws ROOOOT |passed I_uan _ctrl_regressionfuart_testsfapb_uart_ry_ty A randaorm 2029640820 3%
7 ROQO0E |passed W _uar_ctrl_regressionfuart_testsfaph_uart_ri_tx M A randam -453387522 23%
N EOO00S |passed WIT_uan _ctrl_regressionfuart_testsjuart_apb_incr_data A randam -1844852494 0%
) EOO010 |passed W _uart _ctrl_regressionfuart_testsfuart_apb_incr_data A randam -319171526 0%
R 10 EO0011 |passed W _uart_ctrl_regressionfuart_testsfuart_apb_incr_data A random 494926812 0%
W11 EOO012 |passed WIT_uan _ctrl_regressionfuart_testsjuart_apb_incr_data A randam 218361862 0%
W12 ROOO01 |passed W _uar_ctrl_sessionsfuan _testsfuart_txrx_fifo_cov M A randam 2823074957
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Summary

Incisive Enterprise Manager automates the execution of multiple random tests. It allows intuitive feature-
based review of multiple coverage metrics, rank your regression suit to remove redundant test and
correlated simulation runs to exercise a desired feature.
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