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A Unified Platform to Reduce Debug TAT

. A platform for large-scale memory regression debug
- Automated bucketing + Log<—wave correlation + Incremental debug
. Result: 3—2 regressions, TAT 24.6—16.4 days, manual 24.6—12.3 days




Motivation

. Debug/triage dominates TAT in large memory regressions
- Manual monitoring delays time to first waveform (FSDB)
- Need a reproducible, platform-level debug workflow




Conventional Pain

. Tool/script fragmentation across
Monitor — Log — Rerun — Wave — Coverage
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Conventional Pain

Manual fail triage and manual debug reruns
Repeated regression iterations (Loop-A)
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Goal & Contributions

. Goal: Reduce debug TAT by minimizing manual triage/reruns
. Contributions:

A) Unified platform
B) Auto bucketing

C) Log «— Wave

D) Incremental debug
E) GUI customization

. Reusable framework on commercial EDA tools




Proposed Platform Overview

. Single integrated verification platform:

Monitor — Bucket(triage) — Rerun — Waveform — Report
- Buckets drive representative-case debugging
. Automation reduces repeated human-in-the-loop steps




A. Unified Platform

. Consolidate 5 verification functions into one platform
- Eliminate tool switching overhead
- Improve maintainability vs. ad-hoc internal scripts
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B-1. Auto Bucketing

Predefined fail keywords — automatic bucket generation
Representative testbench rerun per bucket (FSDB on demand)
Remove repeated Loop-A regressions
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B-2. Modularized Checker
3 sources: UVM Pass/Fail, Function Checker, Core Op. Checker

°
. Logs include function/keyword + instance location
- Faster triage and shorter debug navigation
TEST
UVM TEST l
Env Memory DUT Verification '__» Pre-defined 1 Regression J_» Regression Classification Next Regression
) Agent Plan Fail Keywords Execution L Log Analysis Sufficient ? Execution
Function (Function List) (Function / Core / Int Node) (Fail Pattern Analysis) 4
ﬁ"ame sequence driver Core Model
Memory ﬁ Core operation check Update
Function monitor < > Checker Logic
Check Pass/ Fail Tuning
Decision scoreboard Peri netlist Update
ﬁ UVM PF check - Fail Keyword




C. Log— Wave Correlation

. Parse log: keyword + instance + time window
. Open waveform at failure point with curated signal lists
. Effective for deep memory hierarchy (high-density)

RDA report

<rcaSmv:1> /user/eman/server/slice0902/spool/j91089/rda_temp/01_eLCM/session_0708_154655/ --

File View Jools Window Help

- Y Q @, @, © Total 3 Failed Bucket(s). 309 Failed Case(s)
Bucket s

[=} Summary
pass (0)
[#}- eLCM Fail:fail (308)

+- no_pattem_match_found:fail (1)
—I- Bucketl (307 Fail) C] o
[=- luserfeman/server/slice0902/spool/j91089/rda temp/01_el CM/session_0708 154655/ rca.work/bucketl/sim.with verdi.log [E
Original Case:juser/synopsys.vcs2/ISSUE/EMAN/O3 250423 RDA ['@_]
Error Message:eLCM Fail :: ERS Cell Condition Check Error ::==> e Fail keyword _in simulation log
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- Bucket2 (1 Fail) & B
[ luserfeman/server/slice0902/spoolj91089/rda_temp/01_elLCM/session_0708_154655/ rca. work/bucket2/sim.with_verdi.log

(2028

DESIGN AND VERIEICATION™

DV

CONFERENCE AND EXHIBITION

SANTA CLARA, CA, USA




D. Incremental Debugging

< Conventional Regression Debug >
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< Manually Checking Fail by Engineer >
= u Manual Monitor
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fix/verify loop time
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D. Incremental Debugging

- Incremental binning

1500
testcases

\ 4

Sim TB1 }\‘ Killing Process Rerun to generate FSDB and
Sim TB5 when an error occurs Debug Facilitator, auto stop at
Bucket 1 . 15t error
= Killing Process
Sim TB999 when an error occurs
Sim TB2 ’—>| Error occurs. H Rerun to generate FSDB |
Sim TB4
Bucket 2 :
C Error occurs. |
Sim TB1500
Sim TB3 |—>| Error occurs. H Rerun to generate FSDB |
Sim TB12 |
Bucket N :
. Error occurs. |
Sim TB876 |
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E. GUI Customization

. Custom status beyond Pass/Fail (e.g., stuck, runtime fail)
. One-click RDA report + capacity visibility
- Reduce triage-to-debug friction in daily ops

Home Proj_250807232501_1925 show_runtime_status session_kerwin_odclegacy013

Session Attributes |

| | Show Filter Fields Filters: - v

Select Layout: |runtime_status_layout v | || Quick Filters
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User: [jaehyunp V] Rows: View: [ flat V]
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| Name Owner Status Stats Rule Smoke RTime( ") show Filter Fields Eilters: - -
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Original status column Add a custom-column to show “Runtime Status”
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Experimental Setup

Workload: 1,500 regression testbenches
Runtime distribution : 1 regression = max 8.2 days
Compare conventional vs. proposed under same workload

Runtime distribution

Min : 846 sec
Max : 707838 sec
------ Average: 51168 sec

Count (ea)

Runtime (sec)




Conventional Results

- Manual log inspection and manual rerun queueing
- Multiple iterations needed to cover remaining fail classes
. Regression count: 3 (Debug Rerun 2)

< Testbench (TB) 1500 ea / Fail TB 100 ea / Bug Fix 4ea> <TB 100 ea/Fail TB 40 ea/ Bug Fix 4ea > <TB 40 ea / Fail TB 20 ea / Bug Fix 2ea >

1st Regression run (without dump 2nd Regression run (without dump 3rd Regression run (without dump
< Engineer manual debugging period >
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¥ Slnesitation | Debug runl (Fail 1) l Fail debnis Manual Mordlor| Debug run (Fail 5) l Eol e el Moriior | Debug runl (Fail9) | raiebue ]
mﬁilihﬁ{;ﬁg-[ Debug run2 (Fail 2) | poildeing ] Meual Moniter| Debug run2 (Fail 6) | o, | Manwal Monitor | pyetyo rund (Fail 10) [ el |
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Fail debug
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Proposed Results

- Auto-generated buckets during execution

- Representative reruns + early waveform availability
. Regression count: 2 (Debug Rerun 1)

< Testbench (TB) 1500 ea / Fail TB 100 ea / Bucket 8 ea / Bug Fix 8ea > <TB 100 ea/ Fail TB 20ea / Bucket 2 ea / Bug Fix 2ea >
' Tool Setup Ist Regression Run (without Dump) 2nd Regression Run (without Dump . Category | Conventional | Proposed
‘4~ Engineer manual debugging period — “Engineer manual debugging period
1 1 . ! UVM
€= 15 Fail Manual Debug E € 2" Fail Manual Debug : Pass/Fail 1 1
l Debug runl (Bucketl) mﬁiﬁ‘? : I Debug runl (Bucket1) Rﬁﬁiﬁ?l I buckets
I Debug run2 (Bucket2) IRI:%ﬁ ﬁ,%? : I Dbt bl B G RFlgﬁ é{e%[‘)gtT .
! Function 1
l Debug run3 (Bucket3) R]gﬁé{e%%? 1 buckets i 36
1
| Debug rund (Bucketd) [24 Reper — i Core
\ Debug run5 (Bucket5) l Fail debug ] : operatlon - 20
l Debug run6 (Bucket6) Rgﬁiﬁ"; : buckets
1
Debug run7 (Bucket7) RI;{‘ Repl:m !
| [t : Total buckets 1 157
I Debug run8 (Bucket8) Rgﬁiﬁ’;r
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Key KPI Table

Comparison of Verification Flow

in terms of normalized turnaround time and efficiency

Conventional flow

Proposed flow

Improvement

Reduced failure

Regression count 3 turns 2 turns : :
iterations
100% ~%66%
Total debug TAT (Max 24.6 days) (~16.4 days) 1.5x faster
Engine_er manL_JaI 100% ~2509, Slgnlflgant
debugging period reduction

a. Estimated results based on internal pilot project;

actual values may vary depending on design complexity and regression configuration.

days
30 -

25 A
20 A

15 1

Regression and Debug TAT Comparison

: Conventional flow

: Proposed flow

Total debug TAT

Engineer manual
debugging period
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Conclusion & Reuse

. Platform-level Automation:
Bucketing + Log<—wave + Incremental reruns
- Quantitative TAT and manual-effort reduction demonstrated
. Extensible to other large regression domains (DRAM, Controller IP)
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