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Lint —Quick Coding Style Check without Test Case

Wrong RTL Code

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

(17 wire Ji1:0] hresp_flat ; IBLHS-NT
reg lcyc o ;

reg sstb o ;
reg hwrite flag;
wire [2:0] hburst;
wire [2:0] hsize;

wire [1:0] htrans;
wire [2:0] hlong;

wire [1:0] hshort;

-

hclk or negedge hresetn ) begin

(hresetn) begin STARCO05-2.3.1.6

alway
if

—Ttat <= 2'bee;
lcyc o <= 1'b0;
hwrite Tlag k= 1'be; InferLatch
en
else if lhlong < hshort] begin \W362

case W263
@%:Dbegin

hresp flat <= 2'b10;
lcyc o <= 1'be;
sstb o

end

1'bl : begin

STARCO05-2.1.4.5 hresp_flat <= hburst{ &&]hsize ;

SM_BNP, W336 leyc o 1'bl;
bo <= 1'b0;
end
endcase
end

end

<= 1'b1; ResetFlop-ML

Correct RTL Code
17 reg [1:0] hresp flat ;
T8 reg  lcyc o ;
19 reg sstb o ;
20 reg hwrite flag;
21 wire [2:0] hburst;

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

wire [2:0] hsize;
wire [1:0] htrans;
wire [2:0] hlong;
wire [1:0] hshort;

always @ (posedge hclk or negedge hresetn ) begin
if (!'hresetn) begin
nresp _rtat <= 2'beo;
lcyc o <= 1'be;
ssthb o <= 1'b0;
end

else if(hlong < {hshort,1'b@}) begin
case (ntransi il
1'b® : begin
hresp flat <= 2'b18;
lcyc o <= 1'b0;
ssth o <= 1'b1;
end
1'bl : begin
hresp flat <= hburst & hsize ;
lecyc o <= 1'bl;
sstb o=~ <= 1 D0;
end
endcase
end
end

Y synoesys
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VC SpyGlass Lint Addresses Leading Causes of Issues

 Chip Killer Bugs/Escapes
— Delayed schedule by fixing problems late
— Combinational loops, tri-state nets cause functional failure

» Long Verification Time
— Incomplete coverage (limited simulation vectors)
— Time-consuming & complex test vector/assertion creation
— Synthesis/simulation mismatch, incomplete initialization

* Poor Area, Power, Testability and Timing
— Unintended redundant logic results in poor QoR

* No Predictability Effecting Time-market

— Manual, ad-hoc and subjective design reviews
— 10+ structural bugs (find and fix takes 2-4 days each)

- SYNOPSYS'
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VC SpyGlass: Next Generation Static Platform

U"'u?fh%%"s‘p"e « 3X performance Over Native SpyGlass

— Billion gate+ capacity with multi-core processing

Lint

» Lower noise
— Built in Turbo Lint capabilities
— Formal Analysis
— Robust language support

Unified Setup with DC/PT

Unified Debug . -
with Verdi Accelerated Design Debug
— Native Verdi debug

VC Data Model — Extensive TCL Debug support

- S‘/H[IPS\/S © 2020 Synopsys, Inc. 5




VC SpyGlass Lint

» Find & fix bugs at source (correct-by-construction RTL)

— Compliance to coding guidelines, STARC, OpenMore,
Morelint, etc.

— Synthesizability & simulation issues
— Structural, logical and connectivity issues
— Electrical rule checks

* Verilog, VHDL, SystemVerilog and mixed RTL support

« Structured methodology and templates help tackle design
issues systematically

» Comprehensive waiver support

» Easy debug with cross-probe to RTL in VC SpyGlass GUI

VC SpyGlass Lint ¢

GUI (RTL creation, analysis, debug)

Syntax and Lint checks

Netlist /| ERC checks

1 [
_ Formal Lint checks

“VC SpyGlass Clean” RTL



Accelerated Runtime with Multi-core Design Execution

‘ Design Read Lang Checks Core Engine Structural Checks Repo'rt Gate( Iﬁ)ount SPYG(ﬁE:SmRn:l)ntime VCR?I I:‘)tlﬂzss Ranatii:le
Design 1 140 07:19 01:31 5X
‘ - e Design 2 28 00:59 00:25 2X
- e ! Design 3 1382 20:24 03:51 5X
Design 4 1600 04:50 01:28 3X

r Design 5 750 07:46 03:00 3X

Multi Threading

Gate Count (M) SpyGlass VC SpyGlass Reduced
Memory Usage Memory Usage Memory
. Design 1 140 85 19.2 4X
3x performance gain and half the memory 9
Design 2 28 21.2 6.3 3X
. . Design 3 1382 223 62.5 4X
* Runtime acceleration for each process Design 4 1600 232 ™ ox
« Parallelism enables more acceleration Design 5 750 161 48 3X

- Syn[]PS‘/S“ Synopsys Confidential Information © 2020 Synopsys, Inc. 7



VC SpyGlass Lint: Providing Faster Path to “Clean RTL”

Common Design Read

ve_static shell> set search path “<space separated list of directories >”

LA LA e

ve static shell> set link library “<space separated list of libs>"

ve static shell> analyze -format vhdl -work [ib_name fie.vhd

ve static shell>

ve static shell> read file -format verilog -top DUT -netlist “design.v’

ot
el

iy
ot

RTL
Design

Less Noisy Synthesis Engine

Netlist

Design

Formal Aware Lint: Low Noise Architecture

Violation reported at line 13.

true for odd number of 1’s.
No actual overflow possible.

1 module top(in,enable,out);

2

3 input [2:0] in;

4 input enable; o

? output reg[3:8]out; L X4

o

- - o o . .
o i « Condition @ line 12 will only be
a if(!enable)

18 out==4'boaaa;

1T else o

12 if(~in[3:08]) L4

13 out<=in+1°bl;

14 else out<=4'bl111;

1y

16 end

17

18 endmodule

B SpyGlass two viol

DisabledAnd Viol

I. TOP.out tiedlow thru TOP.U2.w1
2. TOP.out tiedlow thru TOP.U3.wl

modl out);
s
wl = s8;
mod Ul(.in(wl), .out(out));
mod in, inl, out);

out = in & inl;

TOP( out);
modl U2(.out(out));
modl U3(.out{out));

VC Lint report
sl smartly

&

PisfabledAnd Viol
TOP.out tiedlow thru TOP.UZ2.wl1

Synopsys Confidential Information
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Low Noise Mode (Turbo) for Structural Rules

- SYNOPSYS'

modl(cutput out);
s50;
Wl = 50;
mod ULl{.in{wl), .out(out));
Le mod( in, inl, out);

out = in & inl;

TOP( out);
1 modl U2(.outfout));
modl U3{.out(out));

DisabledAnd Viol

1. TOP.out tiedlow thru TOP.U2.wl
2. TOP.out tiedlow thru TOP.U3.wl

1.

DisabledAnd Viol

TOP.out tiedlow thru TOP.U2.wl

SpyGlass Lint Multiple

violations

Synopsys Confidential Information

VC SpyGlass Lint

reports module
personality based
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Functional Lint using Formal

Noise Reduction Examples

ImproperRangelndex-ML

module encoder{clk, inl, sel, out});
input clk;

input [7:0]inl;

input [3:0]sel;

output out;

reg out;

module encoder {clk, inl, sel, out):;
input clk:

input [7:0]inl;

input [2:0]sel;

ontput out;

reg out;

always (2 (posedge clk) beglin

MissingCaseltems-ML

medule case_multipleconcat(clk, inl, in2, out);

input clk;
inpont inl, in2;
ontput out;

reg out;

always @ (posedge clk) begin
case({inl, in2})//synopsys full case

module case multipleconcat(clk, inl, in2, out);
input clk:

input inl, in2;

output out;

reg out:

always @ (posedge clk) begin
case({inl, ~inl})//synopsys full case

{3cl <= 3'blll) out = 24001
always @ (posedge clk) begin out <= inl[sel]; 2'B0L - out = 1'b0;
<TEE <= inl[sell> else e 2'p10

end out == 1'b0; 3 -aut— out = 1'bl;

end S i endcase

end end

endmodule endmodule endmodule endmodule
Violation No Violation Violation No Violation

‘sel’ signal value range
(0-15) is greater than ‘in1
signal index range (0-7)

Due to formal analysis, rule
does not report false
violation.

2'b11 case item is missing

Due to formal analysis, rule
does not report false violation,
although 2’b11 & 2'b00 case
items are missing.

Y svnoesys
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Functional Lint Analysis Results

Nominal runtime impact with high-noise reduction using formal engines

VC SpyGlass Lint -

VC SpyGlass Lint -

Noise Reduction

i . Vv I Lin .
Custc_'mer e SpyGIass_Lmt Functional mode E Sr_)yG ass t Functional mode (%)
Design Runtime (min) . : Violations . .
Runtime (min) Violations

Design 1 12 22 2035 1344 34%
Design 2 25 35 2068 1561 24%
Design 3 3 3.5 850 676 20%
Design 4 47 62 8880 6517 27%
Design 5 31 59 8621 6138 29%
Design 6 9 14 439 243 45%

>

Y svnoesys
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Tool Setup — General

Two approaches:

» Native VC SpyGlass Lint Environment

+ Migration from SG project file — Through sg read project command.

— Same project file used in SpyGlass can be read (converted) on the fly to VC TCL equivalent
— “Most” SpyGlass options and constraints will be translated to equivalent VC TCL script.

- SYNOPSYS'

VC Design Read and “synthesis” : analyze, elaborate
Lint configuration : app_vars, config_lint* commands
Lint analysis : check_lint

Reporting commands

© 2020 Synopsys, Inc.
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VC SpyGlass Lint Setup flow

Lib (Optional) $
VERDI GUI
Design Browser
(Instance, Module, RTL _SOL_"CG
File) Navigation

VC Message Table/Waiver

VC Static Shell
v

Standard Obj based
Reports Waiver File

- S\/n[]Psys Synopsys Confidential Information © 2020 Synopsys, Inc. 14




Sample VC Static Command File
Loading a Design and Running Checks

Setup and use model similar to Synopsys implementation tools

vc_static_shell>

vc_static_shell> “<space separated list of libs>*

set link library

vc_static _shell> analyze -format vhdl -work lib_name file.vhd
vc _static _shell> analyze —-format verilog -work lib_name file.v

vc_static _shell> elaborate -work libname DUT . Netlist
vce_static _shell> read file -format verilog -top DUT -netlist “design.v”.-"" DeSIgn

vc_static_shell> check_lint

vc _static shell> report lint

vc_static _shell> s tart_""gui

report_Ip check_Ip

report_cdc check _cdc
report_rdc check_rdc

) Synopsys Confidential Information - Internal Use Only
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VC SpyGlass- Sample Script

Lint TCL Script

set search_path <>
set link_library <>
set_app_var enable_lint true

#### Reading design RTL files
<analyze_commands>
elaborate <design-top>

#### Reading SDC file (optional)
#read_sdc <>

#### Perform Lint checks
check_lint

###H# Waive Lint violations
## waive_lint <>

#### Report Generation
report_lint -verbose -limit 0 —file lint_verbose.rpt

#### Save design database
## checkpoint_session -session <session-name>

%vc_static_shell -f lint.tcl

- SYNOPSYS'

CDC TCL Script

set search_path <>
set link_library <>
set_app_var enable_cdc true

#i#HHt Reading design RTL files
<analyze_commands>
elaborate <design-top>

#### Reading SDC file
read_sdc <>

#it# Perform CDC checks
check_cdc

#iHt Waive CDC violations
## waive_cdc <>

#iHHt Report Generation
report_cdc -verbose -limit 0 -file cdc_verbose.rpt

##H#H Save design database
## checkpoint_session -session <session-name>

%vc_static_shell -f cdc.tcl

Synopsys Confidential Information

RDC TCL Script

set search_path <>
set link_library <>
set_app_var enable_rdc true

#### Reading design RTL files
<analyze_commands>
elaborate <design-top>

###H Reading SDC file
read_sdc <>

#### Perform CDC checks
check rdc

###H# Waive RDC violations
## waive_rdc <>

#### Report Generation
report_rdc -verbose -limit 0 —file rdc_verbose.rpt

#### Save design database
## checkpoint_session -session <session-name>

%vc_static_shell -f rdc.tcl

© 2020 Synopsys, Inc.
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Overview
Sample script for running VC SpyGlass Lint

%> vc_static_shell -f vc_sg lint.tcl out _dir run_lint -output_log file vc_sg lint.log ;# start vc_static_shell and execute tcl script

# 0: Set parameter/options that can impact the design read.

vc_static_shell> set app var enable_lint true ;# Configures vc_static_shell to run lint

# 1: Configure rule tags and goal
vc_static_shell> configure_lint tag -enable -tag "STARC05-2.10.2.3" -goal custom lint -severity Warning

vc_static_shell> configure_lint tag parameter -tag "STARC05-2.10.2.3" -parameter HANDLE NEGATION_ SEMANTICS -value {no} -goal custom_ lint
vc_static_shell> configure_lint tag -enable -tag "W287b" -goal custom lint

# 2: Specify where to find Source code, Analyze and Elaborate:
vc_static_shell> analyze -verbose -format sverilog -vecs { -f filelist } ;# Source code to Analyze + options
vc_static_shell> elaborate TOP ;# Elaboration + top

# 3: set goal name to run check lint
vc_static_shell> configure lint setup -goal custom_ lint ;# Configuration which goal to run

# 4: Run lint check
vc_static_shell> check lint ;# Run lint check
# 5: report violations

vc_static_shell> report lint -limit 0 -verbose -include waived -gen empty -file report lint verbose limit 0.rpt -report {all} ;# report violations

# 6: save a session

vc_static_shell> checkpoint_session -session lint database ;# Save a session

#O0pen GUI for analysis, schematics

vc_static_shell> view_activity ;# Open the GUI

- S‘/n[]PS\/S" Synopsys Confidential Information © 2020 Synopsys, Inc. 17




VC SpyGlass Setup
Inputs Required To Run VC Apps

* Design (RTL)
— RTL can be synthesizable subset of SV, Verilog, VHDL or any mix of these
— Non-synthesizable constructs are NOT supported and will lead to errors

* DBs ( SpyGlass requires .libs)

Setup

setenv VC_STATIC HOME <VC STATIC Install Path>
setenv PATH ${VC_STATIC HOME}/bin:${PATH}

Y

- S‘/ﬂ[]PS‘/S © 2020 Synopsys, Inc. 18



Lint app vars

» “set_app_var’ is similar to set_parameter/set_option of SpyGlass terminology
* You can override the tool default behavior using this command.
« “get _app_var <variable name” used to get the current value of app var.

Few examples :
» Required app_var for Lint.

— set app var enable lint true ; # Enable Lint flow inside of vc_static

#0One Line TCL script to return all app_var’s and values
foreach x [ get_app_var * -list ] { puts $x=[get_app_var $x] }

- S‘/ﬂ[]PS‘/S © 2020 Synopsys, Inc. 19



Library Setup

vc_static_shell> set search path “. pathl path2 .
pathN"
vc static shell> set link library “1ibl 1ib2 .. 1ibN"

» search_path

— Space separated list of relative or absolute directory paths
* link_library

— Space separated list of liberty DB file names (.db’s)

— It does not support text form of liberty files (.libs)

* If user has a DC environment, the search_path and link_library
settings can be copied from that environment

» Use .synopsys_vcst.setup to load initial setup

- S‘/ﬂ[]PS‘/S © 2020 Synopsys, Inc. 20



Read Design

* Using Analyze and Elaborate

analyze -format verilog top.v Analyze

analyze -format vhdl { -f ./vhdl.f } Jr

analyze -format sverilog block1.sv

elaborate top E'abirate
« VCS mode to read files slat oLl

analyze -format verilog -vcs { +define+g90d -f sources_rtl.f }
analyze -format verilog -vcs { +incdir+src/./sim_1 -f sources_rtl.f —sv=2005 }
elaborate top

» Using the read_file

read_file -format verilog -top top top.v
read_file -format verilog -top top -vcs { -f file_list }

- S‘/n[]PS\/S“ Synopsys Confidential Information © 2020 Synopsys, Inc. 21



Configure Rules and Parameters

configure_lint_tag -enable -tag <rule-name> [-goal <goal-name>]

Language Rules:
Language Rules : Checks performed on the HDL language

configure_lint_tag -enable -tag "Arraylndex" -goal test_goal

construct
configure_lint_tag -disable -tag "BitOrder-ML" -goal test_goal
Structural Rules :
configure_lint_tag -enable -tag "FloatingInputs™ -goal test_goal Structural Rules : Checks performed on the hardware inferred
configure_lint_tag -disable -tag "STARCO05-1.3.2.2" -goal test_goal by the tool

configure_lint_tag_parameter -tag <rule-name> -parameter <param-name> -value <value> [-goal <goal name>]

configure_lint_tag parameter -tag "W287b" -parameter FAST -value {no} -goal test_goal

- SYNOPSYS' ©2020 Synopsys, Inc. 22



Lint Setup — General Commands

set_app_var/report_app_var
configure_lint_methodology -path <> -goal <>
configure_lint_tag —enable| -disable

configure_lint_tag_parameter

configure_lint_setup -goal lint_rtl
check_lint

report_lint -verbose -file lint.verbose.rpt
checkpoint_session -session complete_lint_database
restart_session -session complete_lint_database
view_activity or start_gui

waive_violation/waive_lint

source template.tcl

Sets/Reports the value of an application variable.
Configure the methodology directory and goal name
Enable or Disable a rule tag

Configure parameter for a rule tag

Configure which goal to run
Run lint check for a goal

Report the violations to a file
Save a session

Load a session

Start GUI

Waive Lint violations

Source all commands in template.tcl

* In vc_static_shell we can use “man” to get more detail explanation for each command

- SYNOPSYS'
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Running Lint Checks

check lint command

* Run Lint checks after importing the design

check lint
It will check both language and structure rules

-goal
Specify which goal to run.
If we don’t configure any lint tags, the default goal is lint_rtl goal which is in the following directory

vc static shell> configure lint methodology \
-path $VC STATIC HOME/auxx/monet/tcl/GuideWare/block/rtl handoff/lint \

-goal lint rtl
- Add incremental rule tag based on default lint_rtl goal

1 set app var enable lint true

2 check hdl lib -all set app var enable lint true

3 ) configure lint tag -enable -tag "Wl64a" -goal lint rtl
4 analyze -verbose -f sverilog -vcs test.v R - . -

8 ialaborate tast analyz -verbose —-f sverilog -vcs test.v

6 elaborate test

7 check lint

2 report_lint -gen _empty -file report vc sg.txt -verbose -limit © check lint

10 exit report lint -verbose -limit 0 —-file report lint.txt

- S‘/n[]PS\/S" Synopsys Confidential Information © 2020 Synopsys, Inc. 25



Running Lint Checks

check lint command

* Run Lint with customized goal

configure lint tag -enable -tag "badimplicitSM1" -goal custom lint
configure lint tag -enable -tag "badimplicitSM2" -goal custom lint
configure lint tag -enable -tag "badimplicitSM4" -goal custom lint
configure lint tag -enable -tag "BlockHeader" -goal custom lint

configure lint tag -enable -tag "bothedges" -goal custom lint

configure lint tag -enable -tag "STARC05-2.1.6.5" -goal custom lint -severity Warning
configure lint tag -enable -tag "STARC05-2.3.1.2c" -goal custom lint -severity Error
configure lint tag -enable -tag "W421" -goal custom lint -severity Error
configure lint tag -enable -tag "W442a" -goal custom lint -severity Error
configure lint tag -enable -tag "W442b" -goal custom lint

configure lint tag -enable -tag "W442c" -goal custom lint

configure lint tag -enable -tag "W442f" -goal custom lint

configure lint setup -goal custom lint

analyze ..
elaborate ..

check lint
report lint

- S‘/n[]PS\/S" Synopsys Confidential Information © 2020 Synopsys, Inc. 26



Formal Aware Lint Delivering Low Noise

Flow for Formal Aware Lint

* Integration with VC Formal for advance debugging and

 Leverage existing comprehensive Lint checks in Formal flow

- Combine Formal abilities with traditionally dominant lint
technology
« Easy setup: Automatic invocation of formal in existing lint setup

- SYNOPSYS' ©2020 Synopsys, Inc. 27



Noise Reduction Using Formal Engines: Supported 21 Rules

Plan to support additional Lint rules in upcoming releases

Rule Name Description

DuplicateCaselLabel-ML

A case choice is covered more than once in a case statement when "parallel_case" pragma is specified

W71 A case statement(or selected signal assignment) does not have a default or OTHERS clause
W116 Unequal length operands in bitwise logical/arithmetic/ternary operator
W263 A case expression width does not match case select expression width
STARCO05-2.10.3.2a Bit-width of operands of a logical operator must match.
W415a Signal may be multiply assigned (beside initialization) in the same scope.
sim_race02 Multiple assignments to a signal

STARC05-2.2.3.3

Do not assign over the same signal in an always construct for sequential circuits

STARC05-2.1.3.1

Bit-width of function arguments must match bit-width of the corresponding function inputs.

W110 IAn instance port connection has incompatible width compared to the port definition
W164a LHS width is less than RHS width of assignment (Truncation)

W362 Unequal length in arithmetic comparison operator

W467 Use of don't-care except in case labels may lead to simulation/synthesis

SignedUnsignedExpr-ML

Signed and Unsigned are mixed together

ImproperRangelndex-ML

Possible discrepancy in the range index or slice of an array

UniquelfMissingCond-ML

Check missing conditions corresponding to unique if statements

W551 Ensure that a case statement marked full_case or a priority/unique case statement does not have a default clause.
MissingFsmStateTransition FSM may have a missing transition pair from STATE - to STATE
NotReachableFsmState Reports unreachable states of an FSM
NoEXxitFsmState Do not have states without exit in FSMs

RegisterStuckinResetState-ML

Catches the registers which are stuck in a constant initial state due to bad coding style.

- SYNOPSYS'
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VC SpyGlass: Easy Setup of Functional Lint

* Minimal Changes in the setup.

» User needs to set an app-var to enable Functional Lint.

» Customized & extremely fast Formal engine for Functional Lint analysis
* No Formal expertise required

JUST an app_var : “lint_functional _mode”

1 puts "Running VC SpyGlass ..." T 1 puts "Running VC SpyGlass ..."

2 2

3 set app var enable lint true 3 set app var enable lint true
------------------------------------------------------------ 4fset app var Lint Tunctional mode true

4 3

5 check hdl lib -all & check hdl 1lib -all

6 get resource cost 7 get resource cost

7 g

& set blackbox -designs ##bbox list 9 set blackbox -designs ##bbox list

9 set black block list ##bbox string 10 set black block list ##bbox string

10 +-- 71 lines: set lint ignore rule pragmas false------------ 11 B-- 71 lines: set lint ignore rule pragmas false---------

- S‘/n[]PS\/S" Synopsys Confidential Information © 2020 Synopsys, Inc. 29
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Generating Lint Reports

» (Generates a report from the violation database

report_lint [-verbose] [-file <report.file>]
[-tag <violation_tag>] [-filter <expression>]

[-severity <list>]
[-limit ]

— Run and analyze this report after every check lint step

— Default limit 100 (max 100 messages per error tag)
Use -limit 0 switch to report all message per error tag

Default (no options): Returns a violation summary
— Verbose report of setup violations and save to file:

report_lint -verbose -file report.viol
— Example: Report all W110 violations in the module usbHost
report_lint -tag W110 -verbose —limit O -filter {(Module =~ "usbHost")}

I Tig: use verbose regort to get comglete list of filter selections I

- S‘/n[]PS\/S" Synopsys Confidential Information © 2020 Synopsys, Inc. 31




Generating Lint Reports

Use report_lint TCL proc as below:

report lint -report { all } -file report hdl.txt -verbose

= report { all } will generate :

1. SpyGlass format moresimple.rpt (./vcst_rtdb/reports/moresimple.rpt)
2. SpyGlass format waiver.rpt (./vest_rtdb/reports/waiver.rpt)
3. VC Static default report_hdl.txt (./report_hdl.txt )

» report { sg_moresimple } will only generate SpyGlass moresimple report
Note : Generated filename is “moresimple.rpt”

= report { sg_waiver } will only generate SpyGlass waiver report
Note : Generated filename is “waiver.rpt”
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Analyzing Reports

Management Summary

L|nt Stages’ fam|l|es and tags Stage Family Fatals Errors Warnings Infos
BUILTIN_CHECK CODING 0 0 0 13

Examp|es for Stages DESIGN_READ WarnAnalyzeBBox 0 0 1 0
LANGUAGE_CHECK CODING 0 1 18 1
STRUCTURAL_CHECK CODING 0 1 3 17

« DESIGN READ Total 0 2 22 31

« LANGUAGE_CHECK Tree Summary
Severit Stage Ta Count

« STRUCTURE_CEHCK 7 ’ - S
error LANGUAGE_CHECK w122 1
error STRUCTURAL_CHECK UndriveninTerm-ML 1
warning DESIGN_READ WarnAnalyzeBBox 1
warning LANGUAGE_CHECK STARC05-2.2.3.3 2
warning LANGUAGE_CHECK W240 6
warning LANGUAGE_CHECK W287a 1
warning LANGUAGE_CHECK W287b 2
warning LANGUAGE_CHECK W415a 1
warning LANGUAGE_CHECK W528 6
warning STRUCTURAL_CHECK STARC05-1.3.1.3 3
info BUILTIN_CHECK PragmaComments-ML 13
info LANGUAGE_CHECK ReportPortinfo-ML 1
info STRUCTURAL_CHECK ReglnputOutput-ML 17
Total 55
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Generating Lint Report — Use Tag

report lint —-verbose -tag W287a

Management Summary

Stage Family Fatals Errors Warnings Infos
LAMGUAGE_CHECK CODING 0 0 1 0
Total 0 0 1 0

Tree Summary

Severity Stage Tag Count
warning  LANGUAGE_CHECK W287a 1
Total 1

W287a (1 warning/0 waived)

[ Tag + W287a
Description & Input loignal] oF instance  LInstHame] 1 undriwven, (Hierarchy: '[HIERARCHY]']
Yiolation : Lint:26
Goal t rtl_lint
Module s ethmac
FileMName + J/rtl/verilog/ethmac,v
LineNumber + B35
Statement +  ,dbg_dat{wb_dbg_datl},
Signal + wb_dbg_dat0
InstMame + ethregl
HIERARCHY + ethmac

Y svnoesys
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Save and Load Lint Session

 Save Lint session

vc_static_shell > checkpoint_session -session complete lint

 Load Lint session

% vc_static_shell -restart complete_lint_cpdb -verdi
Or
vc_static_shell > restart_session -session complete_lint_cpdb

vc_static_shell > start_gui

 Run lint in GUI mode

% vc_static_shell -f vc_sg_lint.tcl -verdi
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Review Lint Violations in GUI

VCst Activity View (on igcaes262)

Cl ( Total: 63, Displayed: 63, Waived: (i
=l (9) Design Setup
= (9) Design Read
£ Open (9)
Bl error (3)
i B SETUP (3)
&l warning (3)
{ B DESIGN (2)
(@ SETUP (1)
Bl info (3)
DESIGN (1)
SETUP (2)
=l {54) Verification
= {54) Lint
El Open (54)
El error (2)
: B Language_Check-Stage (1)
i & Structural Check-Stage (1)

B warning (21)
Language Check-Stage (18)
Structural_Check-Stage (3)
& info (31)
Language_Check-Stage (1)
Structural Check-Stage (17)
Builtin-Stage (13)

Search: | | Live [ | Match All | Msg ID

HIERZIS] v =] = liJm]

GroupCount | Msg ID | Goal | Module FileName LineNumber Statement DesignObjSignal s
D z 3 gla demo pygla arilog/e dbg da b dbg dat) o eql/dbg da 0
Iy — get help information
41

minal ethregl/dbg_dat[31:0] . ., Help view
Q ¥ New Violation Schematic:

? Create a Filter Template Ti* Waive Selected Violation(s) .E“ Create a Waiver

’ lint_rtl

| ethmac

=l
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Review Lint Violations with Native Verdi Debug

\/ X \f Y
©l=l5- o] st Activity View (on vginthw _o X

FAle Wiew Schematic Trace Tools Window

&l @& %0 (O] [[d &7

h: |0| J| VC Static | Verification | Lint | Open | warning | Netlist Checks | CheckinputPort- Input ports shorted
—

Activities __"'l megl‘ Violations: ChecklnputPurt Input ports shnrted[2 groups) E

: By

Update with Single Click v]

Properties = 'o'Cst] |A |
= Basic I etup =l Grnuanunthsg ID|In5tance| FileName |L|neNumher| ModPortame |H[5=
: - Twpe net
;e Name testices on (3229) Ho|D2 2829 Ja nlfanlv 548 i err flg_info_|d en
=1 LINT 29) — - i i
e s (3229) Ja_nla_nlv 548 i_err flg_info_ld_en
777777 {1316)

|guage;Checks {7l . .
TARC-2.10.3.5- Base should be 5 DefaU|t VIOlatlon
TARC-1.1.1.5- Do not use names
TARC-1.1.1.1- Source file name g

:Iist_(.:hleclk'.s |'-1;DG'J ] | G rou pl ng

s e i \ | VL Static| Veritication | Lirt| Upen | &rror | Builtin Checks | S IARCUS-2.2.3.1- Non-blocking assignimear
= ActnﬂtyPath:|Q| ) [t PR R A R | g assig

||- Details: Violation ID#2 B O || usedin combinational always blocks [maz lead to shootthrough]

M i Activities ju il megﬂmnr STARC05-2.2.3.1- Non-blocking assignment s

Statement sig0 == reqC;ion -1 VC Static (VCst)
Design Setup Count I Msg |0 | Module FileNar
MultiLine Culprit Content:

\ferlification (3229) Walver tree 3227 alm capture common ./a nlfa Im_captur
El Open (3226) Integratlon 3228 a_lm_capture_common ./a_nlfa_lm_captur

E Waived (3)
5G_ERC FLOPECGN Po FLOPECONST J
5G_ STARC STA#F. 10 3. 5 VERILUG STARC

sigl == regi; y.«:--violation M u Iti Lin e
Highlight

Culprit F o=t
sigl == regh;

|
Signal ‘ sig0 ‘ 5G_ STARC2005 STARC05_2_2_3_1_VERILDG
. | | d|
Search:[ | Live AleName j =~j W415a | _test2.v j [ | r

|
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Review Lint Violations with Native Verdi Debug

El (9) Design Setup

= (9) Design Read
£l Open (9)
El error (3)

& warning (3)
DESIGN (2)
SETUP (1)

Bl info (3)

DESIGN (1)

SETUP (2)
= (54) Verification
= (54) Lint

=] Open (54)

B error (2)
Language_Check-Stage (1)
Structural Check-Stage (1)

UndriveninTerm-ML (1)

Bl warning (21)
Language_Check-Stage (18)
Structural_Check-Stage (3)

&l info (31)

Language Check-Stage (1)
Structural_Check-Stage (17)
@ Builtin-Stage (13)

Violations

VCst Activity View (on igcaes262)

= | lint_rtl

ethmac | ...yglass_demo/vc_spyglass_kit/./rtl/verilog/ethmac.v |638

R BERDEPEE

.dbg_dat{wb_dbg_dat0), | ethregl/dbg_dat{31:0]

VCst <Verdi:nTr in:1> eth thregl eth_r

s (/global/gts_corpac2/Imujiang/vc_spyglass_demo/vc_spyglass_k

File View Source Onelrace Tools Window Help p,i String/Signal Q
2 0ReEe»0EBCOLS @
[ Checkpoints: | |
VCst Instance 245 _0o | 272 5
267| input StartTxDone;
268 input. TxC1k;
eth _registers 269| input. RxClk;
270[ input. SetPauseTimer;
= 271
a CENLEONE 272| I EN]
7] CTRLMODER 0 eth_register 273
3] INT_MASK_0 eth_register 274 regq irq txh;
7] IPGR1.0 eth_register | 275| reg irg txe;
71 IPGR2 0 eth reqister hd | 7 ] |
instance| D srclethmac.y X | *Src2:cth_registers.v X
-
FileName /global/gts_corpac2/imujiang/vc_spygli vcs vessage 25 _ 0o
Genera Il gwnpllel one]racel _Sean:nl Interconnection O
LineNumber 638 Total 0 error(x), 0 varning(s)
Smart-load is enabled, complete KDB will be loaded on demand.
Statement .dbg_dat{wb dbg J
oot Bt b Pt
, :
DesignObjSignal | ethregl/dbg_dat] ’

Violation ID#1 - Error

& New Schematic
) Current Schematic

Copy Verdi Style Name to Paste-Selection
Copy to Paste-Selection

Eﬂw Loaded, Lint Violations: 54

Displayed Violations: 1

Y svnoesys
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Agenda

 Technical Overview

* Lint Check Flow

- Running Lint Checks
- Results Analysis

- Creating Waivers
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Creating Waivers
waive_violation/waive_lint commands

To ignore individual or groups of violations:
[-add <name>] (Add waiver)
[-comment <comment>] (Waiver comment)
[-tag <tag>] (Waive violations based on tag)
[-severity <list>] (Waive violations based on severity: Values: all, error, info, warning)
[-filter <expression>] (Waive violations based on expression)
To avoid false-positives, use filters to focus the scope of waivers

In 2021.09 onwards release, new waive _violation command added which will support all options
supported by existing app specific waiver commands.

waive_<app> waive_violation -app <> Provides ability to add waive commands

-app option - Provide list of apps on which waiver will be applied: lint, cdc, Ip, rdc, sdc

Existing waive_cdc are kept as tcl wrapper for providing backward compatibility. App specific commands
will internally call waive_violations -app <APP>.

Old wavie_lint will be still supported, but any dump writing will be using waive_violation
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Creating Waivers
waive_violation commands

vc_static_shell > report_lint -verbose -tag W122

W122 (1 error/0 waived)

[Tag w122 |
Description : The signal/variable
'HIERARCHYT]

or some of its bits) read in the block is not in the sensitivity list[Hierarchy:

Violation : Lint:27 All fields can be used
Goal lint_rt with filter option
(Module . eth _registers |

FileName :/global/gts_corpac2/Imujiang/vc_spy
LineNumber : 879

Statement 'ETH_DBG
(Signal : dbg_dat )
([HIERARCHY : :ethmac:ethreg1@eth registers |

emo/vecspyglass_kit/rtl/verilog/eth_registers.v

: DataOut=dbg dat;

* Create a lint waiver:

waive_violation -app lint -add W122_w1 -tag "W122" filter {(Module == "eth_registers") AND (Signal == "dbg_dat") AND
(HIERARCHY == ".ethmac:ethreg1@eth_registers")} -comment "Tom reviewed on 2020/4/1"
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Creating Waivers
Add waiver in GUI

VCst Activity View (on igcaes262) v) () (x
ActivityPath: | | |  VC Static | Verification | Lint | Open | error | Language Check-Stage | W122

i?f}::.;;:ltnnw= S, et Search: || Live [ | Match All | Msg ID j i=~j i <Enter Match Value> j I [E] @ m @!

= (9) Design Read

| £ Open (9) | |GroupCount | MsgID| Goal | Module FileName LineNumber Statement
] El error (3) = ) z = =
SETUP(3) 1 P e e e 0 pyqgla 0g g g DB AD Latal dbg da
B warning (3) 5
{ ] DESIGN (2) 4
| B SETUP (1) < 2 [«]»
B info (3) I
i DEsica (3 “¥ Create aFilter... =B
. oo s
= on
: % Waive Selected Violation(s) > ] i z : z T
£ _(54) Lint ’ o s) read in the block is not in the sensitivity
El Open (54) Wy Help View... Waive_Temp... '
El error (2) rs'] . Ly Help View
i & Language Check-Stage (1) as Show Source Code Acknowledge...
! Copy Violation Messa Needsinfo... Create a Waiver
{ B Structural_Check-Stage (1) @ copy i . ] 13"
i UndriveninTerm-ML (1) Field for Row Splitting L4
Bl warning (21) Default View(Cancel Row Splitting)
Language_Check-Stage (18) =
i @ Structural Check-Stage (3) Create Group with this Value
i B info (31) Copy Row
Language_Check-Stage (1)
Structural_Check-Stage (17) Copy Cell Content —
Bulfin-atnge (1) ©_spyglass_demo/vc_spyglass_kit/rtlfverilog/eth_registers.v
ineNumber | 879
|
e Statement *ETH_DBG_ADR : DataOut=dbg_dat;
Violations Waivers | | -

|Eyu Loaded, Lint Violations: 54
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C reatl ng Wa |Ve rS Configure which fields are selected by default to generate GUI waiver

set_app_var enable_signature_to_create_waiver false (disable signature)
Add waiver in GUI configure_waiver filter_field -tag <tag> -field <{<leaf path>}> <-enable/-disable>

VCst Popout View (on igcaes262)
|| Activitypatn: OO v static | verification | Violation Status: Fields

¥ Field op Match Value

| = ( Total: 65, Displayed: 65, Waived: (
|| E (11) Design Setup
Bl (11) Design Read -
| E Open (11) e
i B error (5)
LBl SETUP (5) 1
B warning (3)
: @ DESIGN (2
1B SETUP (1) (<]
&l info (3)
] DESIGN (1) [W122_27 ]
: B SETUP (2) =
£l (54) Verification Tag: . .
9 (54) Lint TH w122 Add a unique waiver
=l Open (54) = =
B error (2 lis [ Add Message - [ |RegEx
ig Langu)agE Check-Stage (1) . - .g - 8 = = = - — name
W122 (1) . [The signal/variable 'dbg_dat’ (or some of its bits) read in the block is not in the sensitivity
{ () Structural_Check-Stage (1) & list[Hierarchy: ethmac:ethregl@eth_registers']
i L UndriveninTerm-ML (1) =
Bl warning (21)

LineNumber

Statement "ETH_DBG_ADR : DataOut=dbg_dat;

Select the fields to be
used in -filter options

Signal == dbg_dat

HIERARCHY == :ethmac:ethregl@eth_registers

Violation Status: Setup

- []Append

Be ek Sane 10 Comment:

ictural Check-Stage (3)
info (31) It's OK, reviewed by Tom,2022/4/2/]
! & Language_Check-Stage (1)
I @ Structural_Check-Stage (17)

I

E info

® Builtin-Stage (13)

Preview Results Clear Preview
___I o B | . Add this Item to the Activity Node:
K o
Violations | Waivers | O ADD item File: [results/lint/VCRUN_0601/vcst_rtdb/reports/waiver.tcl
N Design: Loaded, Lint Violations: 54

static_shell> #waive_violation -app Lint -add W122_27 -tag "W122" filter {(Goal == "lint_rtl") AND (Module == "eth_registers") AND (Statement ==""'ETH_DBG_ADR:
DataOut=dbg_dat;") AND (Signal == "dbg_dat") AND (HIERARCHY == ":ethmac:ethreg1@eth_registers")} -comment "It's OK, reviewed by Tom,2022/4/2"
#set_file_for_waiver W122_27 results/lint/VVCRUN_0601/vcst_rtdb/reports/waiver.tcl

- S‘/“UPSYS Synopsys Confidential Information © 2020 Synopsys, Inc.

43



Creating Waivers
Add waiver in GUI

VCst Activity View (on igcaes262)

ActivityPath: |||  VC Static | Verification | Lint | Waived | warning | Structural Check-Stage

Cf]( T;::'[U‘:;m RNC St Search: | | Live [ | Match All ;] [ j <Enter Match Value :] Q] | REHEEE P8
. - Design Read l'—
£ (2) Verification GroupCount | Msg 1D | Tag | Goal | FileName | LineNumber | Statement | setorReset | Floportatch |
Bg(z('zl;latm“d 1D 2 g STARC05-1.3.1.3 lint_rtl ..emo/vc_spyglass_kit/./rtl/verilog/eth_maccontrol.v 202 if(TxReset) reset flop &

E error (1)

@ Language_Check-Stage (1)

B warning (1) [4] |
BJiStructural Check-Stage (1) :

an

- STARC05-1.3.1.3 (1)

[ structural Check-Stage (1)

Note: For more options right-click on table column headings and table items.
Show Path (fixed fields) to this Activity Node... %2,

waiver tree

‘? Eilter violations by field value

I ig} Export Table for this Set of Violations

‘\_f Create a Pivot Table
i

|
i
‘ Instructions for Violation Count Reduction and Waivering... ¥&.
|
il

—
[ Violations |

Waivers I

Displayed Violations: 1

an: Loadmra'ﬂ'ﬁﬁs: 52
Y svnoesys
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Manage Waiver with DashBoard

“Waiver DashBoard” is to manage and view details of waivers and waiver files.

How to invoke

- Activity tree right-click menu (From both tabs) - Waiver - Open Waiver DashBoard
- Activity view toolbar icon “Show Waiver DashBoard”

VCst Activity View (on igcaes262)

r A:thntyl’nh 0| < VC Static | Verification | Lint | Waived | error | Language Check-Stage

= ( Total Walved: 2) VC Static
E\ Design Setup

Search: [ | Live [ | Match All j =~j Enter Match V

«/» R

Pl

ii*-2

1\

“ Design Read
| £l (2) Verification | | GroupCount | MsgiD | Tag | Goal | Module | FileName | LineNumber | Statement
E (2) Lint
& ‘( (’2) Walved ‘ ‘ 27 g WI122 lint_rtl eth_registers ...ss_demo/vc_spyglass_kit/rtliverilog/eth_registers.v 879 "ETH_DBG_ADR : DataOut=dt
&l error (1) W
Display Short Description «I]
Stal Group By >
3 Dock/Undock ActivityView ) )
Filter/Group » bn table column headings and table items.
| vover " ™ G aver Dashoard..
Select Default Waiver File  » |
Export Table for this Set of Violations
.7 Create a Pivot Table... Add New Waiver File...
Related Commands/Application Variables » Remove Waiver File...
Open SDC File List r
™ e of Violations
=1 "
J‘ Create a Pivot Table
[ Viclations | waivers
Design: Loaded, Lint Violations: 52 X Close
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Manage Waivers with DashBoard
Remove and add wavier file

Waiver DashBoard (on igcaes262) vl (a) (%
=] All Waivers (2)
El Waived (2) — I
8 results/lint/VCRUN 0601/vest rdb/reports/waiver % Search:|_| Live [ | Multi Column Waiver Name j=~ L]\ _vj
i L waivers/waiver2.tcl (1) Select Deraut Water Bl lear Filter —_—
Waiver Name | _woivermie | e | g | _Matcheg |
Add New Waiver File... ¥ its/li |' 1 T d {
Remove Waiver File... w122 27 results/lint/VCRI 2 w122 1 Waive
(<] | \ ]
4 Summary: results/lint/VCRUN_0601/vcst rtdb/reports/waiver.tcl \’
- Control Console
Note: There are (1) violations covered by file:results/lint/VCRUN_0601/vcst_rtdb/reports/waiver.tcl
‘7 I Waiver Name n ‘Waiver File h Line n Tag H Matched ﬂ
% Edit This File

|
\
(« ]

€10
I Waiver Summary: W122 27
Name: W122 27 File: results/lint/VCRUN_0601/vcst_rtdb/reports/waiver.tcl
— e
ﬁ Remove This File

4
Command:waive_violation -app LINT -add W122_27 -tag W122 -filter {(Goal == "lint_rtl") AND (Module == "eth_registers") AND
(Statement == " "ETH_DBG_ADR : DataOut=dbg_dat;") AND (Signal == "dbg_dat") AND (HIERARCHY ==
":ethmac:ethregl@eth_registers")}

Comment:

It's OK, reviewed by Tom,2022/4/2/

& Delete this Item
Y svnoesys

Move this Item to Ignored _Waived Temp _Acknowledged

Needslinfo
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FAQs in Lint Flow
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How to Migrate SpyGlass Customized Lint Goal

Convert customized lint methodology to VC SpyGlass TCL script

» Greate convert tcl script

— Where lint.prj is spyglass project file
— lint/lint_rtl is the goal name, the goal name decides by your own goal name in project file

* Run convert script
%> vc_static_shell -f convert.tcl

» Review translated TCL script
— Rule list file: ve_gen_lint_rules.tcl
— Rule mapping list
— ruleConversion.rpt
— BuiltinRuleMapping

— If there are STARC/STARCO2 rules, need replace with STARCO5 rules in VC SpyGlass
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Documentation :

VC Static Platform Documentations

https://solvnet.synopsys.com/dow_retrieve/latest/ni/vc_static.html

VC Static Platform User Guide
VC Static Platform Command Reference Guide

VC Spyglass Lint Documentation

VC SpyGlass Lint User Guide
VC SpyGilass Lint Rules Reference Guide

Tcl command-line help

vc_static_shell> help report*
vc_static_shell> man <command>
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