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Coherency validation in Emulation :
Traditional Testbench Architecture @

Limitations of Traditional Methodology

Burst Algo
Interleaving Data

Conflict Address
TransSize Opcode

TB Components (C++ based S/W TB)

The limitations & challenges with traditional methodology prompted us to migrate to UVM-SC methodology
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New way forward : Industry standard UVM-SC
methodology 6

Benefits offered by UVM-SC over Traditional approach

Product Specification Product Implementation

Product V/V

Algorithm/Function Product Integration & Test

""""

UVM-System Verilog

UVM-System/C

Shift Left : Early Validation & Verification in a standardized way

UVM-SC capabilities enable testbench & content bring-up in lock-step with simulation and truly achieve left-shift way.
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Solving randomization challenges with CSOLVER

User-Config Knobs

Opcode Pools
(Weighted /
Exhaustive)

Policies
(Constraints)

CSOLVER
(Ransssr(:me;eed UVM Verbosity
/ Address Regions/Ranges MCOhntrC_ﬂ
echanism
User-Defined
Seed)

Pre-Address generator

CSOLVER is interoperable with SV-SystemC, gives better performance and helps in developing scalable, reusable

constrained-random testbenches for validation needs in emulation
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Solving Multithreading challenges with UVM-SC

Single-Threaded UVM-SC Architecture Multi-Threaded UVM-SC Architecture

Original SC, UVM
sc_main() SC Simulation Kernel Sipisuantaiiay

e LB

Emulation

Simulation Phase
Evaluation

sc_start()

1 Process, 1 Thread
____________________________
—_— ——
Advance pre=e

== O BR

Multiple Processes Multiple Processes

g
— One Thread Per Process Multiple Threads Per Process

Multi-threading solution helped in executing stimulus computations on very fast cores in a separate process while the
host continues run more of its threads in parallel
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DUT Testbench Setup
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The same UVM process is also
connected to these two Coherency
BFM's
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Debug Toolkit

Internal trackers for different interfaces to trace the life

Trackers NA
cycle of the transaction.
SVA utf assertion_synthesis -enable ALL -verbose true Synthesizable assertions and trigger-based W/F dump to
narrow down the point of failure quickly.
ZPRD debug -offline_debug_params {INCL_XTORS=true} ZPRD enabled for the failure window and in some cases for
ztopbuild -advanced_command {zoffline_debug -enable yes} the entire window to debug the failure.

Failures Life Cycle of a debug

YES

Indeterminism

YES
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Key Challenges
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Key Takeaways o

« Adoption of iIndustry standard UVM SC Methodology
* Multi threading with UVM SC
« Debug toolkit - Trackers, SVAs and zprd

« Performance v/s reproducibility
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