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Disclaimer:

The contents of this document are confidential, privileged, and only for the information
of the intended recipient and may not be published or redistributed.

The design example in this tutorial is not supplied. You need to use your own files to follow the
tutorial steps and instructions
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1 Introduction

1. Introduction

VC Formal uses TCL (Tool Command Language) scripts to tell it what to do. The script can define
the app within VCFormal that we want to use, the files we are working on, how we are mapping
them, the clock cycles, and more. Instead of diving into the details of TCL scripts, we will use
templates. One would then simply need to modify those templates to interact with VC Formal
as needed in their project.

To begin, you need to set up the VNCserver as shown in the previous tutorials and open the
Linux GUI. For better practices and to keep everything organized, we create a main folder for
the design we want to analyze, and in this case, | called mine “FCA_Example”. Don’t use spaces
when naming the files and folders.

Inside that folder, we create two folders: one is Design, where you put the actual Verilog or
SystemVerilog designs we want to analyze, and the other is Run, where we put the TCL that will
run the VCFormal FCA analysis for us.

| > < fr Home »
© Recent
m Places v ® |[# |« [ ahliah |FCA Example
[ Documents o
. Desktop Documents Downloads FormalMo Computer
~ Downloads ahliah
¢2) (LI ' New Folder Shift+Cirl+N Desktop design run
B Pictures o ‘ (] File System
@ Trash Select Al crl Documents
Templates vefmo Properties t
© CentOs7 - Open in Terminal

Figure 1.1. Creating folders to organize design and TCL files.



1.1 About and Usage of FCA

Code coverage closure is when a design reaches all of its
target goals, and often is very difficult to achieve and time
consuming, so coverage metrics are commonly used in
simulation to measure progress and reachability analysis,
such as providing information on what checks have passed
and what has not. This provides proof on uncovered points in
coverage goals that are indeed unreachable, allowing them
to be removed from further analysis to save manual labor.

VC Formal’s Formal Coverage Analyzer application provides:

> Assisted simulation-based verification coverage signoff
o Leverage the simulation coverage database
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Formal Coverage Analyzer
Achieve Faster Coverage Closure

100%

—— With FCA
——— Without FCA

FCA

o Perform unreachability analysis on goals not covered by simulation
o Provide exclusion list for goals uncoverable for review and waive

> Formal property verification coverage signoff

o Over-constraints - unreachable goals due to constraints
o Property density - structural coverage of the design code in the COI of all

properties

o Bound depth - identify whether the required design code is covered within

specified proof depths

o Formal core - provides minimal design code that is required for the formal
engines to reach the full proof or specific proof depths
o Fault coverages - provides design code covered by the Formal Testbench Analyzer

(FTA) application

The full list of specific coverages and their description provided by the FCA application is listed
in Table 1.1. in the Appendix and it is recommended you go through it to gain a better

understanding of what this app truly provides.
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1.2 Design Files

In the Design folder, you’ll put in the SystemVerilog design file. The TCL file will be put in the
Run folder. We suggest you name your folders with lowercase letters, as VC Formal is
case-sensitive.

Places v % |[#] | «||E ahliah || FCA_Example I Places v % |[# | «|[@ ahliah || FCA_Example I@
Computer 76 Computer e
ahliah L & ahliah = |
Desktop fca_example.sv Desktop run.tcl
(] File System (] File System
Documents [ Documents

Figure 1.2. Showing the SystemVerilog and TCL files in the correct folder locations.

(2] [<][@ aniiah || Fca Exampie | [design) B _

i Svas of
s openv | |1 fca_example.sv
| | | | ~[FCA_Example/design

I save ||=|| ()&

......

// Synopsys VCFormal FCA App Example -
// Portland State University - Sequential FSM Design example i~

|
module|s design l(input logic a, clk, reset, output logic [1:©0] out);

// Enumerate the states. Here we are using binary encoding
enum logic [1:0] {se@, Sl1l, Ss2, S3} State, Next;

//State Register

always ff @(posedge clk, negedge reset) begin //Negative edge
triggered asynchronous reset

if (reset) State <= S0; else // in case of a reset, go to the

initial state SO

State <= Next; // Go to the next state with each
positive clock edge
end

//Next State Logic
always_comb begin
case (Statel // Check the case

1 item, Free space: 10-3 SystemVerilog v Tab Width: 8 + Ln3,Col 1 ~ INS

Figure 1.3. Example of the design we are using in this tutorial.

In order for VC Formal to map your design, you need to acknowledge and keep note of your
exact module name AND your file name, as highlighted in Figure 1.3 above. This will come in
handy when you create your TCL file.
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1.3 TCL File

Next, we will set up the TCL file. Below is the TCL file (full script in Figure 1.5), which you can use
as a template for your functional checks on VC Formal.

e
- fca_example.sv = i

[ | = hd e
|Open~ | || Lmr'!—m—'lw e et LR = ]

// Synopsys UCFor:
// Portland State

(.H Portland State University VC_Formal_Team_FCA_App Tutorial -

|Openv | P run.tel

| Save
e ~/FCA_Example/run |

-
—
=)

module |S design

set fml appmode COV
// Enumerate the - -

enus logic [1:0] # Set the module npname as the design parameter

set design|S_design

Rlways_¥3 fca_example.sv

triggered asynchr read_file -top $design -{ i A\
-sva -vCs {..}designlfca_example.sv -cov all

if (reset
initial state SO
State <= # Create clock and reset signals
create_clock clk -period 100
create_reset rst -sense high

positive clock ed

//State B # Read the module "S_design™ in the file /design//design/
)
end

//NEeXT ST8y puning a reset simulation

always_co sim run -stable
case (Sta®_ .. —

Tcl = Tab Width: 8 = Ln1, Coll - INS

Figure 1.4. Difference between the design file name and module name.

In Figure 1.4, both the Design file and TCL files are shown side by side.

% The blue highlights are to demonstrate the module name.
% The red highlights are to demonstrate the design file name.

These will NOT be the same for every user. You will need to keep track of your own
module and design file names in order for your TCL file to work correctly when you try
to run in VC Formal.
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run.tcl

Open ~
| P i ~/FCA_Examplefrun

k Portland State University VC Formal Team FCA App Tutorial

set fml appmode cov 1

# Set the e as the design parameter
set design]s design| 2

# Read the module "S design" in the file /design//design/fca example.sv

read file -top $design -
-sva -vecs {../design/fca example.sv}iji-cov all

# Create clock and reset signals 3 4
create clock clk -period 100
create reset rst -sense high

# Runing a reset simulation
sim run -stable
sim save reset

Tel » Tab Width: 8 -

Save = vl {a) (2

Ln1, Col 1 S INS

Figure 1.5. Annotated TCL template file.

(1) Instruction that sets the appmode to FCA in VC Formal.

(2) Name of the main module as established in the Design file.
(3) Design file location so VC Formal knows where to find the file.
(4) Identifier for FCA coverage metrics. Here we will enable all.

As mentioned before, VC Formal is case sensitive, and in order for it to map your designs, you
will need to use the same module name in the TCL script (2) and the module name in the design
file. For example, we can see that our module name in the TCL script is the same as the module

name in the design file in Figure 1.3.

The file name (fca_example.sv) can be named however you want.




2 Application Setup

2. Application Setup

There are multiple ways to invoke the VC Formal GUI and load the TCL script.

In this tutorial, we will show two methods for doing so. When using either method, it is
important that you open the terminal within the appropriate “Run” folder associated with the
FCA app.

e |nvoke VC Formal GUI, then manually load the TCL script in the application:

Svcf -gui

OR

e |nvoke VC Formal GUl and TCL script in one command:

Svcf -f run.tcl -gui or Svcf -f run.tcl -verdi
‘run.tcl’ is the name of the TCL file we are using. If your file name differs from this, you

will need to change it accordingly in this command.

The “-gui” switch opens VC Formal in the GUI, and it’s equivalent to the switch “-verdi”.

We will go through both of these methods in the following sections.



2.1 Invoking VC Formal GUI

To proceed with invoking VC Formal:

2 Application Setup

1) Inside the “run” folder, right-click the whitespace and choose “Open in Terminal”

2) Inthe terminal, type in the command:

vcf -gui

<||Eg ahliah

run.tcl

FCA Example | run!

F | Create Folder
| Create Document .

Note: You may have to wait a few seconds for the program to start up.

File Edit

Mate Terminal vl A (X

View Search Terminal
bash-4.2¢ vcf -quif B

Help

Figure 2.1. Invoking VC Formal in the terminal.

You should then see the VC Formal GUI as shown in Figure 2.2 below. You can toggle between
showing Targets, Constraints, or both Targets and Constraints window by clicking the blue box
icon in the upper right-hand of the application (1).

It may look like any of these three icons:

B B B

<Verdi:nTraceMain:1> x) (o) (X,
File View OneTrace Tools Window Help el
W5 £ 1.0 G+ X+ 1 S P:M-& 0 @ Appmode: FRV_ ~|
vcrmskist & &) _ O VCRGoallist el
& =
Task List »] Time Max Cycle d2mevExm s @0 EE L
Name Progress _ Resul |
Targets. ?
Constraints: ALL
¥] O
Insta... [ Declarat.. | /CFTaski .| | *sre1| voRGoalList
VC Formal Console =]
= o = =
Search: - P KE @ - e |2 F@ x
— —
1 VC Static =
2 Vversion R-2020.12-8P2-7 for linux64 - Apr 03, 2022
3 Copyright (c) 2010 - 2022 Synopsys, Inc.
4| This software and the associated documentation are proprietary to Synopsys,
5| Inc. This software may only be used in accordance with the terms and conditions
6| of a written license agreement with Synopsys, Inc. All other use, reproductionm,
7 or distribution of this software is strictly prohibited.
8| +(ESML_WARNING-3): Wed Jan 25 12:53:17 2023: High network latency to these hosts: ldap (3000 ms)
[ wes ] Y
@ Message |VC Fomal Console
~ ™ PLT
w B & 52D

Figure 2.2. VC Formal GUI introductory screen.



Then load a TCL script by clicking on the E icon (2) as shown in Figure 2.2

Next, select the “run.tcl” file we have in the “run” folder:
»

Open TCL Project File

Look in E Jufweelina/AEP Examplefrun j @ O O@

EET— (S
.L . vest_rdb
% [ .cetrudecur | = vemang
cBvenn
& [ verdiLog |

File Name: | run.tcl

|ﬂ_“:‘_ll|:en[}fj[ Cancel ;|

Figure 2.3. Selecting TCL file.

2 Application Setup
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2 Application Setup

2.2 Invoking VC Formal Along with TCL File:

To proceed with invoking VC Formal:

1) Inside the “run” folder, right-click the whitespace and choose “Open in Terminal”
2) Inthe terminal, type in the command:

vcf -f run.tcl -gui

4 | |5 ahliah || FCA_Example |run!

run.tcl £ Create Folder
|y Create Document 8

Figure 2.4. Opening terminal in the ‘run’ folder.

< || ahliah || FCA_Example |run!

Mate Terminal

L File Edit View Search Terminal Help
AR ash-4.25 vef -f run.tcl -gquifl

Figure 2.5. Invoking VC Formal and TCL script in the terminal.

And that’s it!

11



3 Application Usage

3 Application Usage

After successfully invoking VC Formal GUI and loading the TCL script in the above methods, your
screen should have contents in the VCF:GoallList tab and look something like this:

<Verdi-Apex:nTraceMain:1> S_design 5_design (../design/fca_example.sv) ¥} (~) (x
File View Source OneTmce Tools Window Help ,p_ String/Signal - Q
ME-L @80 23 5 - de¢*20200%% @ B @ [ s @ Aepmese cov -
vCRBskist & & _ O | VCRGoallist 428 _ 0

1'?_|_|:un = EB Time |12H | MaxCycle |-1

| HE | paay@x @ s B @005 )

| _Mame  Progress Targets: ALL

| status | depth | name | ocation | type | engine | reason | expression | line_type | togg’
1 5_design.fsm0_state 0 ..example.sv:12 | fsm_state |

_2 .Sideﬂ‘gn.fsrnoiﬂaeil | ‘..a:arrple.w:'lD. fsm_state |

3 |'S_design.fsmo_state 2 | ..example.sv19 fsm state |

_4 .S_desgn.fsmﬂ_gde_} | ..ex-arrple.sv.ZD. fsm_state |

_5 'S_des»gn.fsmo_tlans_o | ..exan'ple.w:lg' ..ransition |

& |5_design.fsmo_trans_1 | ...example.sv:19 ...ransition

[ |S_design.fsm0_trans 2 | ..example.sv:12 | .. ransition | | | | | |

P

Constraints: ALL

[ Total Properties: 46 - passed[0] - failed[0] - disabled(0] - walved[0] ; Constraints Enabled: O

insta._.[Declarat.. | /CFTaskL. || @ =Srcl:fca_example.sv IUCF:GnaILIst‘

T — 2 PR

Rule View Tools Window

@ Line: |82 | @x

82| 3im_save reset
831 -
841

851

= vef> v [5
G Message | VC Foermal Conscle

Selected: a @ oo L]

>

e

Figure 3.1. Screen after loading TCL script.

Now, go ahead and run the verification analysis by clicking on the play E] icon in the upper left
corner of the VCF:GoallList tab.

12



3 Application Usage

<Verdi-Apex:vdCoverage:1><vdb: COV_UA_Auto 022423 21:10.vdb> v L ~ S %

File Vview Plan Exclusion Tools Window Help 'Q
=R TR D [lre: 5 o @ G- e[ C i L+
Covsre.l _' Summary P2 (o ‘_ + DE =
Boshe AR rm— g -o0F

H \erarchyl Mmulesl Gmupsl Assertsl Statisticsl Testsl

-|@=
* Name Score Line Toggle FsM Condition
1>} é----@S_design IR 28.89% I 100.00%: NN 66.67% I 100.00%

Message

Figure 3.2: Coverage window pop-up after clicking play button.

When you run your design, a separate window will appear. Here we want to take notice to the
Hierarchy tab within the Summary window. This will tell us our FCA score for our design; in

Figure 3.2 above, we got 88.99% for our fca_example design file. Our score is made up of the
following checks: Line, Toggle, and FSM.

For the rest of the tutorial, we will not be using this window so go ahead and minimize it. The
following steps will take place in the main VC Formal window.

13



3 Application Usage

3.1 Detecting Errors

<Verdi-Apex:nTraceMain:1> 5_design 5_design (../design/fca_example.sv) x} () (X
File View Source Onelmce Tools Window Help 'Q St y/Signal -&
ME-L-ND 206 Bl+¢*0C00%% B A @) % @ swmeecov -]
ﬁ VCF.GoalList 48 _n0
Tusk List (][] Tme [12r] Maxcyde 1 || [<Erierna. <] [H]B]| BB Bx @4 | B @ [E L8] [E @) L]
Name Progress Targets: ALL
| status | depth | name | location | type | engine | reason | expression | line type | toggl |
19 " 0 S_design.line_13 .example.sv22 line sl ELSE
F)i x 5_design.line_14 .example.sv:23 line sl CASEITEM
ﬂ v (1] 5_design line_15 example.sv:29 line sl ALWATS J
22 v (4] S_design.line_16 .example.sv:30 line s1 CASEITEM
E v 1] S_design.line_17 .example.sv:31 line sl CASEITEM
E.E v Q S_design.line_18 «.Example.sv:32 line sl CASEITEM
ET 1] S design.line 19 -etample.sv:33 line s1 CASEITEM
|| | -
Constraints: ALL
|| [| P~ Cov modea: UA : Total Properties: 46 - passed[44]- failed[2] - disabled[0] - walved[0] ; Constraints Enabled: 0 ; Min depth: 0 : Max depth: 1@
m:c&ﬁsjﬂm‘ @ *Srclfca_examplesv | VCF:Goallist
VVC Fermal Consele 7@ i e
Rule View Tools Window
(@] - ine: [ 108 =@ %
104 [Info] COV_EXCLUSION_FILE SAVED: Coverage exclusion file =
*/ufahliah/FCA_Example/run/vcst_rtdb/cov_debug/COV_UA Buto 022423 18:18.el' saved successfully.
105|121
) v |
| v - 0
G Message | VC fqrma\Consulel
Vcst session is saved ‘:‘ a > & & ::

Figure 3.3. Screen after running TCL script and the status given = %

In Figure 3.3 above, we see multiple icons. VC Formal gives this “Passed” status icon for the
part of our design that was “covered” by FCA.

We also see one IEI icon; VC Formal gives this “Fail” status icon for the part of our design that
was either “uncoverable” or “inconclusive”.

For example, in the figure above, the EI sign means that there is a CASEITEM that did not pass
the “Line” coverage check on line 23 (see location column in Targets tab).

14



3 Application Usage

On the left under Task List, we can see that VC Formal was given one task by the FCA app. You
can hover over the numbers under Result to see the results in detail. You may need to alter the
tab size by dragging the side panels or scrolling to the left:

VCF:TaskList

A
Runtime{HH:MM:S5)
Total:12H; Run Time:0:00:08
Goals
Found:46
Passed: 44 (95.7%)
Proven:0
Covered. 44
Failed:2 (2.3%)
Falsified: 0
Uncoverable:2
Checking:0
Inconclusive:0
Neot Run:0
Disabled:0
Waived:0
i~ Constraints
Found:0
Disabled:0

P =Srcl:fca_examplesv | VCFGoallist

Figure 3.4. Results of the analyzed script.

This does not align exactly with our FCA score (as shown in Figure 3.2) because these results
are specifically VC Formal tasks.

We can start by looking at the Summary Report. Use the command below in the VC Formal
Console window to see the report:

report_fv

[memes . 7&-9

Rule View Tools Window

(@ - vine: 85 @ b4

B3 | [Info] BITIEVEL MODEL STATS: Generated model with 345 gates, Z inputs, 21 registers, 0 initial constraints, 0 constraints.

86 #view coverage -auto_save -task CovV -status 0 -mode UA -reload -is running true

87| [Info] COV_DATABASE SAVED: Coverage database '/u/ahliah/rCA Example/run/vcst ridb/cov_debug/COV_UA Auto 022423 21:10.vdb®
saved successfully with new test 'test vc_cov 0'. E

88 [Info] COV_EXCLUSION FILE SAVED: Coverage exclusion file
*/u/ahliah/FCcA Example/run/vcst_rtdb/cov_debug/COV_UA Auto 022423 21:10.el' saved successfully.

89 #view coverage -auto_save -task COV -status 0 -mode UA -reload -is running false

90| [Info] COV_DATABASE SAVED: Coverage database */u/ahliah/FCA Example/run/vcst_rtdb/cov_debug/COV_UA Auto 022423 21:10.vdb*
saved successfully with new test 'test vc cov 0'.

91 [Info] COV_EXCLUSION FILE SAVED: Coverage exclusion file u
*/u/ahliah/rFca Example/run/vcst_rtdb/cov_debug/coOvV_UA Buto 022423 21:10.el' saved successfully.

Dl

4 e

w)

vcf= | report_fv

@ Message | WVC Formal Console

Figure 3.5. VC Formal Console window.
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3 Application Usage

<Verdi-Apex:nTraceMain:1> S_design S_design (../design/fca_example.sv) x) () (X
File View Source OneTiace Tools Window Help O s nal L
MB-L® ERG- AN« 0E00% 5 B F @ @ Appmate cov -
vermskist & & - O | VCRGoallist & -0

Tk It [P [S] mme (126 | Mancyee [2 || [<everne | [@B]|[ O Ov Bx @ 4 | o) L) [©][5 )4

Name Progress Targets: Failure And Inconclusive
| status v) | deptn | name | tocation | type | engine | reason | expression | line_type | tof]
x S_design.line_14 .example.sv:23 line <] CASEITEM t'

E T =

Er Cov mode: UA ; Total Properties: 46 - passed[44] - failed[2]- disabled[0] - walved[ 0] ; Constraints Enabled: 0 ; Min depth: 0 ; Max depth: 1
Insta ..|Dec\aral .|JCF:'I§!skL_. @ *Srcl:fca_example.sy |V[F:Gnalust‘

Rule View Tools Window

|§] Line: | 92 @, X

92 vcf>report fIv L=
23 Summary Results
94 c:overage Bm!’}': cov
85|  ewrewsewewwee-ew
96 > Line Coverage
97 - # found : 21
98 - % covered : 19
99 - # uncoverable : 2
100 > FSM State Coverage
101 - # found z 4
102z - # covered z 4
103 > FSM Transition Coverage
104 - # found =9
105 - # covered 29
106 > Toggle Coverage
107 - # found oL -
108 - # covered L ||
1091 =
vef> - D 4
Message | VC Formal anso\e|
vestConsole 2 be sub-window. I S B & &

Figure 3.6. VC Formal Console showing Summary Results.

The Summary Results will show our Coverage Summary for the types of checks applicable to our
design: Line, FSM Stage, FSM Transition, and Toggle. Ultimately, we want the number of found
statuses to match the covered statuses.

Observe in Figure 3.6, the only time where this does not happen for our design is when FCA
checks for Line Coverage, where it states that we have 2 uncoverable areas.
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3 Application Usage

3.2 Generating Waveforms

In previous tutorials, we generated waveforms to examine and source trace our errors. In FCA,
or COV mode, we will not be using this method, and waveforms can only be generated for

covered conditions - the items with a green check . The overall purpose of this is for the
user to be able to review how a condition was covered.

To enable this feature, add this line to your tcl file:

set_fml_var fml_cov_gen_trace on

Make sure to save, restart/reload VC Formal after any changes to the script, and when you

double-click on a check , the waveform should be generated for that covered task.

# Portland State University VC Formal Team_FCA App Tutorial
set fml_appmode COV

# Set the module name as the design parameter
set design 5_design

# Read the module "S design" in the file /design/fca example.sv
read file -top $design -format sverilog %
-sva -ves {../design/fca example.sv} -cov all

# Create clock and reset signals
create_clock clk -period 100
create reset rst -sense high

# Running a reset simulation
sim run -stable
sim_save reset

# Enable trace for covered goals
set_fml_var fml_cov_gen_trace on

Figure 3.7. Adding command to tcl script to enable trace for covered goals.

17



3 Application Usage

3.3 Resolving Errors

To see the code/design where this fault is resulting, we go to the type column in the
VCF:Goallist tab and double-click on CASEITEM.

<Verdi-Apex:nTraceMain:1> 5_design 5_design (../design/fca_example.sv) X () (X
File View Source OneTrace Tools Window Help .Q String/Signal .&
MOC D ZE - B0eITO00LT B B BTG ® O wwmaelov ]

veFmsklist & _ O

e Lat E{'] Time |[12H | Max Cycle | -1 <Enter na. __'_”E!A“rx_r IE@@@

Name . Progress [ m——TT
| status | depth | name | location | type | engine | reason | expression | line type | {7

1 v 0 S_design. line_13 .example.sv:22 line sl ELSE

2

21 v 0 S design. line_15 .example.sw:29 line sl ALWAYS

22 » 0 |5 design line 16 | ..example.sv:30 | line s CASEITEM |
[}, 2 g 0 |5 _design.line_17 | ...example.sv:31 line sl CASEITEM

ol | -

Bl [| P Cov mode: UA ; Total Properties: 46 - passed[44] - failed[2] - disabled[0] - walved|[0]; Constraints Enabled: O ; Min depth: 0 ; Max depth: 1
nstan. |Declarat | JCF Bskl || *Srel fea example sv | VCFGoallist|

Figure 3.8. Under “line_type”, double-click on “CASEITEM"”.

We are then taken to the part of the code that is causing this fault (CASEITEM), with the
operation highlighted in blue, and the signal highlighted in red.

veFrmsklist & - O

Task List 14 end

Name Prbgrﬁs 15

E cov 16 //Next State Logic
17 always_comb begin
18 case (State) // Check the case
18 =0 1f {a) Next=5S1; else Next=52;
20 S1: if (a) Next=5Z; else Next=53;
21 s2: Mext=51;
22 535 1f (a) Next=50; else Next=52;

default: begin Sdisplay("Invalid state will reset state S0"); Next=S0; end

24 endcase
25 end
26

| I = |

nsts n_.|De-c\amt..|JCF Tkl ] *Srelfea_exam ple.sv| VCF:GoaIUst|

Figure 3.9. Identified errors within the Design file.

Looking at the FCA app Coverage Metrics table in the Appendix, the Line Coverage check looks
at which lines of code are not exercised. In my code, the default case was not utilized during the
simulation.

18



3 Application Usage

To fix this issue, we need to go alter our design file and make the following changes:

— Comment out line 23

end

//Mext State Logic
always_comb begin
case (State) £/ Check the case

S0 if (&) Next=S1; else Next=52;

S1% if (a) Next=52; eslses Next=53;

52: Next=S1;

535 1f (a) Next=50; else Next=52;

A/default: begin $display("Invalid state, will reset state s0"); Next=s0; end
endcase

end

//Setting the state outputs
always_comb begin
case (State)

*Srclifca_example.sv | VCF.Goallist |

Figure 3.10. Altered design file to fix the error on line 23 (compare with Figure 18).

=<Verdi-Apex:nTraceMain:1> train Conti
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Figure 3.11. To make changes to the design file in VC Formal, click on “Edit Source File”. Don’t

forget to save your changes.

Next, to complete our changes, follow the steps below to restart VC Formal.
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3 Application Usage

3.4 Restarting VC Formal

We can restart VC Formal by clicking on . If you invoked VC Formal along with the TCL script
in the one-line command, then VC Formal will automatically load the same TCL file again. If you
invoked VC Formal without the TCL script, then you will have to manually load the script again.

Ale View Source Onelrace Tools Window Help
wHL § & “23 i« % o
t j @e Appmode: SEQ j ¢‘1 :ﬁ- By: |i|v

Instance Restart VCST [Ctr+Alt+V]| & -0

Figure 4.1. Location of the restart button in VVC Formal window.

After the application and TCL file is loaded, click the green play button and we should see no
errors:

<Verdi-Apex:nTraceMain:1> S_design S_design (../design/fca_example.sv) ¥l () (x
File View Soure Onelmce Tools Window Help P stringsignal 45
= o f B G 1 B
mE-L e «Z4 BRe»0200%% M B 7 @ % @ Aosmade: cov -]
(VERRsklisE TS voF Goallist _ _ 25 _ o
Tosk Lt [P (] me 120 | Maxcyae (4 || [<trerne. - [lB] Ban By Bx @4 | B [ L [S][5] @) [4]
Name Progress T —s Targets: ALL —
]" status I depth | name | Tocakion [ type l engine [ reason | a(pressim'i'line}ype If“
[§ v 0 S_design. fsm0_trans 0 .example.sv:19 | fsm_transition el
e v 1] S_design. fsm0_trans_1 .example.sv:19 | fsm_transition el |
_7 v 0 S_design. fsm0_trans 2 .example.sv:12 | fsm_transition el
. A
| [
Constraints: ALL
| T = | [¥] cowmode: UA; Total Properties: 44 - passed[44]- fail ed[0] - disabled[0] - waived|0]; Constraints Enabled: 0 ; Min depth: 0 ; Max depth: 1[E)]
hstan..|Declarat.. | /CF 'Tasic\_._| @ s fca_example.sv | VCF: GuaIListi

Figure 4.2. Results after fixing errors and restarting VC Formal and reloading TCL script.
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Appendix

Coverage Type

Description

Line Coverage

Line coverage is applied to signal and variable assignments in HDL code.
Shows which lines of code are exercised and which ones are not, by your
testbench during a simulation run.

A zero execution count, pin points a line of code that has not been exercised.
This could be the source of a potential design error.

Condition Coverage

Monitors whether certain expressions and sub-expressions in your code
evaluate to true or false.

Note: By condition coverage is not supported inside functions and tasks. You
must use the -cm_cond tf option in VCS to enable the same.

Toggle Coverage

Monitors value changes on signal bits in the design. When toggle coverage
reaches 100%, that means every bit of monitored signals has changed its
value from 0 to 1 and from 1 to 0.

Missing transitions of values provide definitive conclusions about inactive
elements and unexercised portions of the design.

Note: Toggle coverage is not supported inside functions and tasks.

Branch Coverage

Monitors the execution of conditional statements such as if/else and case
statements, and the ternary operator ?: in a design. By default, branch
coverage analyzes which alternative of these conditional statements is
covered.

Note: This is needed either -cov branch of set_fml_var
fml_cov_enable_branch_cov true or with -cov all.

FSM Coverage

Identifies a group of statements in the source code to be a finite state
machine (FSM) and tracks the states and transitions that occur in the FSM
during simulation.

SV Covergroups
Coverage

Monitors values, transitions, and crosses for variables and signals. There are
a list of limitations regarding SV covergroups; refer to the VC Formal User

Guide on Formal Coverage Analyzer Application for more details (pg267).

Table 1.1. FCA App Coverage Metrics. Identifiers and descriptions of all coverages offered.
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