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Motivation and Debug Flow
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Regression Debug Flow with ML
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Regression Binning



Regression Binning with ML
» Perform failure clustering based on the similarity of simulation logs
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Useful Regression Binning Features

* Predefined Errors
« UVM Errors, OVM Errors, SVA Failures, etc.

* User Defined Errors

 Control the Message Chosen Mechanism
 Filter Rules
« Waive Rules
* Rule Priority

 Adjust the Binning Result

* Replace Rule

* Multiple-Error Binning



Bug Prediction



Probe Engine

« Some debug engines need a reference design snapshot

*We need a probe engine to find the target/reference design
snapshot
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Traditional Probe without Bug Prediction

Divide and
conquer

R

Failure observed

Rerun #2 (P)

Rerun #4 (P)

Find an
adjacent
pass / fail
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Bug Prediction

CL: Changelist of Perforce

Failed CLs
Collect metrics for
failed and Predict
passed CLs Bug suspicious CLs 2
W Predicion M SR
Model ‘ ‘
Passed CLs <«—— 1. Passed CL observed last time

s
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i Suspicious CL
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2. Failed CL observed this time
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validate
prediction
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Bug Prediction for Smart Probe

* Prioritize the probe efforts to high-risk changelists

<rcaSmv:1l> rda report.json (on odclegacy0136) v R~
File View Tools Window Help ‘Q Me
E-mMES b S E 75 (2P [y [P - mtal2Fild Bucket(s), 2 Failed Casefs)
Bucket - Action
= Summary
pass (0)

- uvm_emror:fail (2)

- T = = £ <

[remote/vgrndl0ftsyang/test/lab-RDA_SmartProbe_eman_byLien/03_add_test_run_dir/work/rca worky... ﬁ]

[Probe] Info. |
R R R R R R R R R R AR R AR R A RN AR R R AR B R AR A R R R A R AR AR R R R AR R R R R R B RR R R RA B R R R R R

[Probe] Info
[Probe] Info
[Prebe] Info
[Probe] Info
[Probe] Info

Probe Summary Details (on odclegacy0136)

time_out_in_minutes : 1430

. Failed tests to be probed : build/eth_test
. Failed tests to be probed : build/uart_test
. Getall changelists from 2023/01/15:10:22:47 to 2023/01/16:10:22:47

. p4 -p localhost:6487 -c labRDA_tsyang_eb3be2f21667460ccc492028125c886e changes -5 submitted @2023/01/15:10:22:47,2023/01/16:10:22:47

6|7]8)9)110]11112]13]

14115]16
2212324
[Probe] Info

|17 18|19 20] 21|
|25] 26| 27 |
. eman -regr_config /remote/vgrndl Oftsyang/test/lab-

Original Case:fremotefvgrndl0ftsyang/test/lab-RDA SmartProbe eman_bylien/03 add test run d... @

| Invoke Probe Summary

mc

Error Message:UVM _ERROR ./Design/design/Testbench/src/minsoc_tb/ethemet/eth_driversv(72) @
4000740: uvm_test top.env.eth i agentdrv [eth_driver] Wrong preamble data to drive.

‘.. Remaining Cases

-+ Bucket2 (1 Fail) i
= iremote/wgrnd10/ftsyang/test/lab-RDA_SmartProbe_eman_bylien/03_add_test_run_dirjwork/rca worky”.
- Original Case:fremotefvgrndlOftsyang/test/lab-RDA_SmartProbe_eman_bylien/03_add_test rph d... @
Error Message:UVM_ERROR /Design/design/Testbenchisrc/minsoc_tb/minsoc_scoreboard.spf405) @
4361860: uvm_test top.env.sb [uart scoreboard] DCE TX DCE RX COMP : Tans Data Migmatch
between dce btx value is 10100101 and dce_rx value is 1011001
Remaining Cases
Probe Summary Details (on odclegacy0136) X

A Probe Summary
Remark bucketl test passed in changelist 12 but failed in changelist 13

Target Changelist 13
Reference Changelist | 12

Open Probe Lag] l OK

T T

[Probe] Info
[Probe] Info.
[Probe] Info
[Probe] Info
[Prebe] Info
[Probe] Info.
[Probe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Prebe] Info
[Probe] Info
[Probe] Info
[Probe] Info
[Prebe] Info
[Probe] Info
[Probe] Info

[Probe] Status. ##EFEFFLREFEEREE Start Probing #ER AL FE R B LR LR BB BB ERERERRERBBRRRERRBBRBRBRRRRRR
[Probe] Info. p4 -p localhost:6487 -c labRDA_tsyang_eb3be2f21667460ccc492028125cBB6e sync @10

. Changelist 6 has risk: 0.330000

. Changelist 7 has risk: 0.480000

. Changelist & has risk: 0.540000

. ChangeList 9 has risk: 0.360000

. Changelist 10 has risk: 0.290000
. Changelist 11 has risk: 0.390000
. Changelist 12 has risk: 0.220000
. Changelist 13 has risk: 0.980000
. Changelist 14 has risk: 0.030000
. ChangelList 15 has risk: 0.450000
. Changelist 16 has risk: 0.340000
. Changelist 17 has risk: 0.350000
. Changelist 18 has risk: 0.230000
. Changelist 19 has risk: 0.460000
. ChangeList 20 has risk: 0.010000
. Changelist 21 has risk: 0.020000
. Changelist 22 has risk: 0.120000
. Changelist 23 has risk: 0.360000
. Changelist 24 has risk: 0.440000
. Changelist 25 has risk: 0.150000
. Changelist 26 has risk: 0.290000
. Changelist 27 has risk: 0.370000

an_byLien/03_add_test run_dirfworkjeman_out/probe_work_dir_2023-03-07_fff980e03c/probe. emc -local_host -no_debug_rerun -disable_end

[»]
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Bug Prediction for Risk Assessment

<rcaSmv:1> rda_report.json (on odclegacy0136) v i~ (x| Byang/test/lab-§

* Help the users assess
high-risk changelists
without running probe

ile View Tools Window Heip

Bucketl (1 Fail)

=l /fremotefvgrnd10/tsy ang/tes’

P [ [P  Total 3 Failed Bucket(s), 3 Failed Casels)

- Action

mart_probe/05_bp_phasel_demo_test2/logs/test 2m 4... @

Error Message:Emror-[NOA] Nu ject access
/slowfs/vgondemand/UIP/yungan 3_DF/all_in_l/ubus df assert solver_noa/work/.
341 L
The objeqy \‘Chemgelist Risk (on odclegacy0136) X
constructs
Please mg
| Changelist Risk™ Description

Remaining Cas:
Bucket2 (1 Fail)
-1 [remote/vgrnd

Error Messg

/slowfs/vgo

202
Constrain
Please ch
them.

Remaining Cas
Bucket3 (1 Fail)

-1 fremote/vgrnd

Error

Message:"fi

Fixed the issi S - —

1 at 32G was not moving to LOCKEL |
Fix IDE Base Seq. ® &
2Rl FEAE s configured EP VIP to initiate a me
Fix for en
| o4 code_collab_id:139i
Revertismom |
] 7651358 R parity test code _collab_id:139/
Gen6: Fixed 1 u
B 7onanaz 054 to Revr.Lock from LO in the midd
Gen6 Redo EQ Te
6 7663573 0.63 Redo EQ from lol
Fixed pack/unpack =
?_ 167/493 Jied EP bitin dwordl. bit 15. 2 B |
Cancel | | Changelist Detail |
Changelist Details (on odclegacy0136)
Changelist Info
Changelist 7676237
Date 2022/06/16 11:02:42
User kumard@kumard_pcie_swvt_pcie_dev_30_April_2018
Fixed the issue
Message moving to LOCKED state from ALIGNa = =
RaxBlockAlign w
| Al | er/pciesvc_pes.sv#159
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Message Analysis

15



Message Analysis — High Level Flow

Simulation
Log File

Matching
Signals

Collect
messages to NLP
be analyzed )
Collect Collect Pair Attribute- Matching
Attributes Values VEES transactions
Transaction and |dentify Related Refine and
Report Interface Rank

Signal Viewer

Signals (VIF) Transactions
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Message Analysis — Example

TBAR_INFO:
TBAR_INFO:
TBAR_INFO:
TBAR_INFO:

started analyzing debug message(s) from simulation log file {/remote/vgsourcel2/ikshvaku/TD.VERDI_REG/unit VERDI/unittest/evProds/tbAutoRCA/testData/swayCases/TB_ERRROR/out_230/examples/simv.log}
Simulation log file contains ERRORS(14) debug messages.

Analyzing the first ERROR log message.

Analyzing the below log message.

{UVM ERROR ubus example master seq 1ib.sv(286) @ 80: uvm test top.ubus example tbe.ubus@.masters[1].sequencer@@loop read modify write seq.rmw seq [read modify write seq]
loop_read modify write seq.rmw_seq Read Modify Write Read error!}

TBAR_INFO:
TBAR_INFO:
TBAR_INFO:
TBAR_TNFO:
TBAR_INFO:
TBAR_INFO:
TBAR_INFO:
TBAR_INFO:
TBAR_ TNFO:
TBAR_INFO:
TBAR_INFO:
TBAR_INFO:
TBAR_INFO:

Larger set of transactions

Matching transaction details

Completed analyzing debug message(s) from simulation log file.
Matching attribute/values are listed below.
{addr:020a}, {data[@]:e9}
Matching transactions after amalyzing actual, next and previous messages are listed below
Stream: {$trans_root/uvm test top/ubus_example tbe/ubus@/masters[l]/driver/seq item port} Matching transactions: {2}
Stream: {$trans_root/uvm_test top/ubus_example tbe/ubus@/masters[1l]/sequencer} Matching transactions: {1}
Total matching transactions {3}
Matching virtual interface paths are listed below
fubus tb top/vif Signals: {sig read,sig write,sig addr}
Top ranked transaction details are listed below
Transaction {get next item(req)[80-80]} Stream {$trans_root/uvm_test top/ubus_example tbo/ubus@/masters[1l]/driver/seq item port} Component type {uvm driver} Port type {uvm seq_item pull_port}
Connected to {uvm test top.ubus example tb®.ubus@.masters[1].sequencer.seq item export} Component type {uvm sequencer} Port type {uvm seq item pull imp}
Please run the {/slowfs/vgvipsl9/prasadtc/verdilLog/tbAutoRCA/reports//simvErroranalysisLog/run_verdi} script to view the simv log file analysis results in Verdi.

Smaller set of Related transactions

File View Stream Trans ction Jools Window

Hier. Tree | Quick Fitter | Proti cols

[Retations| Search resus| [Derm ] can sack]

Hierarchy Matched £ ~ects [1]
=9 5@(2-::300( B sicbel. wrte(reqy [ 110 Y1101 T

- & uvm_test_cop
= €3 ubus_exam 1e_cho
S & ubuso

Interested transaction

slabel  "write(req)"

e g ttribut
S gt attributes
& g masters[0] Stype  "Transaction®

+ f) masters[1]
& alaves(0]
4 f slaves(1]
- 3 slaves[2]
% &) driver
% & monitor
E O mrmaer
= A req fi.

snps_.  "\ubus_pkg::ubus.

read .. "READ"
size  32'nl
error.. 32'h3es
trans. 32'h0
master v
slave

© put_.
P walt_. 4'h2

& addr p.
5 monitor

value Radix:

*=Srcliubus tb_top.sv

tProtocolAnalyzen 4> novasfsdb X |

demo casef

kit AutoRCA/reportsitbrea,_report. xm! e

File View Tools

yPE®

RCAType & Stop At Description

=i Analysis Details
£ Message analysis summary
UVM_ERROR ubus_example_sCoreboard.sv(78) @ 370: uvm_test top. ubus_example th0.scoreboa 0 [ubus_example_scoreboard] Read data mismatch. Expected : 20. Actual : 99

& Message calistack
Matching attributeivalues are listed below {data[0]:n99}, {addr-'h857e}
o Top ranked transaction details

Sikans _root/uvm test top/ubus example tb0/ubusO/slaves[2]/sequencerfreq fifolget ap uvm_sequencer | |wiite(req10-110]

% Matc| g transaction details

Matcfing interfaces
simufltion Log file Iremote/vgverdircal/dillib/ubus_casesfout_487/errorljexamples/simy.log
- Analy led previous message(s)

Wesage] Onesfren x| *<nWave2> novasadb | <rcaReport:3= X

Simulation log message



Summary

e Manual regression debug is tedious, but we can automate it with Al and advanced RCA
technologies

e Regression binning classifies many failed tests into a few bins of different errors

e Bug prediction reduces the time on locating target/reference snapshots for debug
engines

e Message analysis identifies transactions that are related to the error message
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Questions
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