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SoC Simulation Time
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Optimizing SoC Simulation Time

e Challenges:
— Shrink the SoC Simulation Time
— Simulate More in a Given Time
— Measure and Optimize

e Solutions:
— Adjust Regression Granularity
— Design-Centric Speedups
— S/W Stimulus Speedups
— Debug Cycle Speedups
— Faster Engines




Measure & Optimize

 How to Evaluate an Optimization
— Speedup Achieved?
— Cost-Effective?
— Easy to Comprehend?
— Maintainable?
 Measuring Simulation Speed
— Cycles-per-Second (CPS)
— Flop-Cycles-per-Second (FCPS)
— Regression Time on My Farm
 Know Your Baseline




Design Centric Speedups

 Reduce the Size of the Design
 Reduce the Activity in the Design
« Remove Unnecessary Overheads




Design Speedups:
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Design Speedups:

Reduce Size of Simulated Design
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Design Speedups:
Reduce Simulated Design Act|V|ty




Design Speedups:
Reduce Simulated Design Activity
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Design Speedups:

Use Shortcuts to Remove Overheads

Power Up
Clock Stable
Out of Reset
Calibrate I/O

Config Periphs

Stimulus

Wait Activity

Read Results

Compare/Mask

Pass/Fall

DFV bypass voltage stability delay
DFV instant PLL Lock

DFV bypass timer delays

DFV instant I/O calibrate

Backdoor Register Writes
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?7?
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Software Speedups:
Stimulus/Checking Code

TEST1: MOVI.W $1234,R0
MOVI.W TB_START DMA SEQ,R3 ;3 Get DMA command
MOVI.L $A0000000,R4 ;5 DMA Seq Address
MOV.L R4, (TB_TRICKBOX DATA) ;; Prepare DMA Seq
MOV.W RO, (DMA CNTRL_REG 1)
MOV.W R3,(TB_TRICKBOX CMD) ;; Start DMA Seq

MOV.W (DMA_STATUS),R1

ANDI.W $AAGO,R1 ;3 Check Read Status Value
CMPI.W $0001,R1 ;; after masking some bits
BEQ TEST2

J MP . L F AI L DESIGN & VERIFICATION
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S/W Stimulus Speedups

* Bring The Software Closer to the CPU
 Reduce the Amount of Software
« Remove Unnecessary Overheads




Software Speedups:
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Software Speedups:
Reduce Code Linkage Overhead
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Software Speedups:
Reduce Code Linkage Overhead
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S/W Routine #1 Stimulus
S/W Routine #2 HVL / UVM

S/W Routine #3 Stimulus
Memory

Mapped HVL / UVM

S/W Routine #N /0 Stimulus
"Trickbox"

HVL / UVM

/O Stimulus

HVL / UVM

Stimulus
control




Software Speedups:
Reduce the Amount of Code

TEST1: MOVI.W $1234,R0
MOVI.W TB_START DMA SEQ,R3 ;3 Get DMA command
MOVI.L $A0000000,R4 ;5 DMA Seq Address
MOV.L R4,(TB_TRICKBOX DATA) ;; Prepare DMA Seq
MOV.W R®,(DMA CNTRL REG 1)
MOV.W R3,(TB_TRICKBOX CMD) ;; Start DMA Seg

MOV.W (DMA_STATUS),R1

ANDI.W $AAGO,R1 ;3 Check Read Status Value
CMPI.W $0001,R1 ;; after masking some bits
BEQ TEST2
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Software Speedups:
Reduce the Amount of Code

TEST1: MOVI.W $1234,R0

ZERO
Overhead!

MOV.W RO, (DMA_CNTRL_REG_1)
//UVM StartDmaSequence(32'hA0000000,1) ;

MOV.W (DMA_STATUS),R1
//UVM CheckDataRead(16'hee01, .mask(16"'hAAGQ));

TEST2:




Software Speedups:
Reduce the Amount of Code

Memory
Image
Source Code (Object Code)
(assembler or C) Custom

with embedded Assembler /

HVL pragmas Compiler
Flow

TEST1: MOVI.W $1234,R0
MOV.W R, (DMA CNTRL_REG_1)
//UVM StartDmaSequence(32'hA0000000,1);

I\./lé\./ W ( DMA STATUS ) R1 DESIGN & VERIFICATION
¢ = )

//UVM CheckDataRead(16'heeel, .mask(16"'hAAQGD)); L‘V
Z
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Software Speedups:
Reduce Code Linkage Overhead

Software Test

embedded
HVL Call

TESTBENCH
HVL Call

HVL Call HVL / UVM
Stimulus

2| out E; HVL / UVM

CPU Stimulus
PC State

S/W Routine #1 Trace HVL / UVM

S/W Routine #2 Stimulus

S/W Routine #3 HVL / UVM
Stimulus

S/W Routine #N HVL / UVM
Stimulus




Debug Cycle Optimization

 Record What's Necessary
— Top-Down and Hot Spots First

* Trace the most Important Activity
— Informative CPU Instruction Trace

e Shorten Time-to-Comprehension
— Debug 'around the point of failure'
e Shorten Time-to-Bug-Fix
— Modify, Rerun, Revalidate




Summary

e Challenges:
— Shrink the SoC Simulation Time
— Simulate More in a Given Time
— Measure and Optimize

e Solutions:
— Adjust Regression Granularity
— Design-Centric Speedups
— S/W Stimulus Speedups
— Debug Cycle Speedups
— Faster Engines




Thank You

e Questions & Answers
— mailto:gordon_allan@mentor.com
— http://verificationacademy.com
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