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Ag en d a SYNopsys Q

» Motivation and Debug Flow

« Synopsys Verdi® Verification Management System
» Refreshed Verdi Graphical User Interface (GUI)
 Verdi Integrated Design Environment (IDE)

» Al-Based Regression Binning

» Al-Based Bug Prediction

* Root Cause Analysis Components

« Al-Based Message Analysis

* Debug Decision Tree

« Summary + Q&A
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Motivation and Debug Flow




Impact on Right First-Time Silicon SYNoPSYS @

Fewer First-Time Right Logic Bugs Dominating Verification Time Spent
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Main Cause of Respins Need to Reduce Debug Time!

Source: Wilson Report 2022
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Manual Process

How is Debug Automated Today? SYNoPSYS Q
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Debug Cycle

I=
O )
2 7]
@ )
= . _ Other =
S egression Result 0 =
© System i 30% I=
£ 5
< =
O ®
< S
2 Coverage Cycle c =
_ ) overage i
Drive Closure =

Coverage TEST PASS 35%

Closure

SNUG SILICON VALLEY 2024 5



Al-Assisted Debug Flow SYnopsys

Next-Generation Debug: Improves debug productivity up to 10X

Prevent Bugs
Expand debug with RTL & TB

IDE, and on-the-fly linting
Al ASSISTED
CHECK-IN \

INSIGHTS

Global Collaboration
Multi-site, multi-user collaborative Al Data

debug, knowledge reuse ASSISTED Continuum REGRESSION

9, g (AI-CONTROL)

New Debug Paradigms ‘g E ML-based Triage
Auto RCA, Smart Log visualization, AI-DRIVEN e Al-DRIVEN Auto-binning and triage, predict source
debug knowledge capture of failures (RTL or engineer)

Regression Management
ML-optimized daily regression, reduce
HW costs and increase efficiency

RCA TRIAGE
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ML-Based, Automated Regression Debug SYNopsys

Code || ; Coverage

Probe sim

Failure

Re-run

0y
Ref snapshot*®

Ranking RCA
Smart Lo
g/Msg

Re-run

=

Passing
tests

Failing
tests

/ RCA Manager

» Debug Facilitator

UOdGH VvOd

Probe
Engines \_ GUI J
* Bucketized reg * Bug prediction, * Engines root * GUI complements
failures code change that cause the bugs (if the engines
* Representative caused failures ref snapshot * RCA Manager &
cases exists) Report for revi
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Verification Management System SYNoPSYs

PLAN EXECUTE

* Multi-user test
scheduling/planning

Manager and Dashboard Planner

'

+ Test planning,
execution & debug,

NS
IiI

coverage merge and » Supports change

—

annotation history and restore
3 Enables verification » API for automated
K8 data-over-time to be report generation and

mined for analytics updates

Runner Coverage

Runs regressions

» Continuously merges

Continuous merge incoming coverage
Order tests to eliminate ! Y . 0 )

long tail

 Integrated tagged
VDB from ad hoc

Aggregator
inbox

vdb

Syn_o psys VCS® _  regression runs
engine performance Merged results _
enhancement 24/7 Merge » Can generate moving

window merge VDB
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New Verdi GUI Highlights and Key Benefits SYNOPSYs @

Modern design style Intuitive tools Updated

for comfortable view access search and find

4 color themes and « Hamburger menu Efficiently find targets
better color system with new search pane

. . * App launcher
Flat icon design

Unified search for

 Maximized debug string/signal/command

spacing with Auto ‘hide’

Consistent fonts

Provide Bright/ Dark/ Dedicated floating find
Classic modes bar in each window

Don’t worry! - Menu commands remain in the same location
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Classic Mode Color Theme SYNOPSYS:

<Verdi:nTraceMain:1> system system (system.v) - /global/.../rtl/rtl/rtl.fsdb
=CmMEEE:= = FRTRERE2SR ;

Hierarchy || archy 1y Mc File Module e system;

+ ] CHILD1 rameter CYCLE =

: | _ P ol Tilgie fsm_child1 gt
+ {31 CHILD2 | CRl ol OneTrace fsm_child2
# f] CHILD3 | bl Simulation fsm_child3
+ f7] MASTER sm_ " @] CHILD3 c Tools fsm_master
+ B i_cpu C # f5) CHILD2 m - cPu

&1 i_pram 3 C - CHILDL pram

Help

CPU i_cpul

pram i_pram{

Instance | Declaration

=MRioK

cpu

@m e

EETIM:HL - a
8 B Firstoataln ] stDat - [ed B Th reednly

[ B Er g - [ B FirstoatalnRdy
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Selected: ssad - =IREL Message | OneSearch X | *<nWave:2> rtl.fsdb X

| Command Done | @ | Dn' | _.mg

Current blue theme:

Classic mode (default) Natural mode Bright mode Dark Mode and Hamburger menu
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Verdi Integrated Design Environment (IDE)




Euclide-Design & Verification Entry & Real-Time Linting synopsys

IDE Testbench Lint

. Class
« Synopsys Euclide- T constructor . Checks on-the-fl
b d d 1 1439 cnvergrnup,;é 0; H H = = y
ased design W dememl | missing

145 coverpoint y;

environment - covergroupnot || * Supports UVM and
| f;/wpl ‘gp onew| CONStructed SystemVeriIog

* Customizable look 1 ‘

152 endclass

(ex dark mode) | L » Addresses potential

149 @ Add class covergroup allocation
158

s Configure problem setting . . .
. 151 @ 200 supressPronien amatonin e sams le sim Complle ISsues
b Su pportS deSlgn and = @ add'@ blerr’ annotation in the same file with last selected options

. _}53 @ Add Suppress Problem annotation...
testbench creation

Smart Code Template Design Lint

392 always @ (posedge clk or posedge [st)
48= if (!rst) // This causes reset N
41

. count <= {size{1'b@}};
T T T + A selection of pre- 42 else Potential bug in flop’s
| S Neni defined and user- 126 begin reset

iblem criginates in: test hb.sW
d from: xbus_tb_top.sv"30

few File Template Selection (o vgintsb58s)

* Checks on-the-fly

432 if (cet && cep) // Enables bol

Coswteads . 160 t_utils(Rane_seq_iten) 5 i
f— . ad 52 if (count == length-1) .
i ' B function v (string raae = L et extensible templates P count <= (size{1'b0}}; o |  Errors and warnings

163 super .new(nane) ; -
pckie e b sl ot it 164 endfunction 47 else 59=module top({);
K:::'m;:«;; 165 for UVM Classes 48 count <= count + 1'bl; |60 reg rst, clk, cet, cep; noted On relevant COde
oA 165 endclass : [ seq.iten 49 end 6l Div2ex #() u Div2ex (

cn 62 .rst (rst ),

R * Rules and severities
.count{count),

e e, are easily configurable

.cepl(cep)

« Once actual class 2

i name is given, the A

Tampate descrpton 5 function new (string nane = "SBA_seq_iten");

o generated code Add the missing
adapts automatically port '

o sequence e clss decaatn wit |

supes
endfunct:

Forteplate confiatons goto Teriates'.
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Al-Based Regression Binning h




Regression Binning with ML SYNopsys

/ Auto Binning

( RCA Manager "\

Debug Facilitator

Failing
tests logs

Regex Set Feature
Extraction Extraction

7
DUT RCAj XRCA
Log/Msg

Passing Clustering y | Engines \_ GUI .
tests logs k / /! \
/ Single Error Binning Multi-Error Binning \
UVM_ERROR UVM_ERROR ASSERTION UVM_ERROR UVM_ERROR ASSERTION
ASSERTION  ASSERTION UVM_ERROR ASSERTION  ASSERTION  UVM_ERROR
ASSERTION ASSERTION ASSERTION ASSERTION
ASSERTION ASSERTION ASSERTION ASSERTION

N \ N ¥
= — = =
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Al-Based Bug Prediction




Smart Probe

ML-based ranking of change lists to root cause regression failures

Train the bug prediction model

Customer has an eX|st|ng probe DB

Failed CLs Features
Existing Extract
Probe History features Tralnlng
— I—
Collect Data
with Probe Passed Cls
Engine

\

Customer has no probe DB

+ #of CL Changed Lines
+ # of CL Revisions

CL: Changelist of Perforce
Failed CLs

Collect metrics
for failed and
passed CLs

Passed CLs

SYNopsys @

Bug prediction use model

Rerun to

Predict validate

suspicious CLs

x prediction
EEe——) ™ E—)

i

1. Passed CL observed last time

o
AR Culprit CL/ Suspicious CL

-‘ Suspicious CL

2. Failed CL observed this time
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Root Cause Analysis Components




RDA Component Technology SYNoPSys'

» Transaction Diff — Diff the
transaction in the . + Adopt roll back mechanism and
reference vs failing FSDB TraceDiff TraceDiff technology to narrow
down DUT problem

Golden
Testbench

erences

Transactions

ff

* Message Analysis — No

5 ref FSDB required. « :
8 - | Qi Analvze inf oqfrom the * Temporal Flow View to analyze
5 e s oeg-0 f y” root cause path
D BT P error message ugen
§|§‘§ or debug + Report transaction of \ e
3 % H H Ckz@6Ts ougssd ouzgrn
e interest linked to the error

5 000000 [0, 5,000 60,0 ;
Error occurs in Error detected and &0 7% ™ w
DUT / testbench reported by testbench

+ Display messages in
table and message
chart view

* Scan X signals in FSDB and trace
the root cause of X

X pesswm\sm

* Handle large amount of X signals
in batch mode

* Intuitive filter, search,
data mining operations

« APl to access
Message DB database
T

* ML technology to
detect abnormal
message

* Formal engine to identify X
pessimism to remove the noise

Update
X-pessimis{ri:
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Al-Based Message Analysis




Message Analysis — High Level Flow

SYNopsys Q

Matching
transactions

Matching
Signals

E— Collect
Log File |4 o be =) NLP
analyzed
/
Collect Collect Pair
Attributes Values Attribute-
Values
N
Verdi |dentify
Transaction Related
and Signal Interface

Viewer

Signals (VIF)

L 4

Refine and
Rank
Transactions
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Debug Decision Tree
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Debug Decision Tree (DDT) SYNoPSYs' @

A tool for capturing, sharing, and executing debug knowledge across platforms

—

True ’

True

“If ‘true’ go deeper”

Collected algorithms in heads
Found the data required to feed those
algorithms

— True
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Summary
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Summary SYNOPSYs

« Manual regression debug is tedious, but you can automate it with Al and advanced RCA l
technologies to debug any failing simulations in Next-Gen Verdi.

« Use the VMS to create a verification plan, then have it manage your simulation env, and
gather all the coverage data for analysis in that plan.

« Create correct code by construction by using Euclide in Verdi’s redesigned GUI which
will allow for quicker and more accurate code generation for your testbenches and
design.

« Regression binning classifies many failed tests into a few bins of with similar errors.
« Bug prediction reduces the time spent locating reference snapshots for debug engines.
« Message analysis identifies transactions and VIFs that are related to the error message.

» Debug Decision Tree allows the user to train as set of conditions that can then be
checked in new debug cycles.
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