A ]
N AND VERIF SN™
ERENCE AND EXH

B R E K E RTM The Leader in Portable Stimulus

An advanced method for RISC-V load-sto
register hazard verification, leveraging

Adnan Hamid, Breker Verification Systems



A Look At RISC-V $

BREKER"

e Open Instruction Set Architecture (ISA) creating a discontinuity in the market
e Appears to be gaining significant traction in multiple applications

e Significant verification challenges

o Arm spends $150M per year on 101> verification cycles per core
o Hard for RISC-V development group to achieve this same quality
o Lots of applications expands verification requirements

o Requires automation, reuse and other new thinking

vi4 RISC-\V°
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RISC-V Verification “Stack”

Performance/power profiling

SW Execution, OS Boot

System integration integrity

Core operation integrity

Micro-architecture functionality
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ISA compliance

Up & running “Hello World”
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Different Challenges for Core vs SoC Verification

RISC-V Core Verification Challenges
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RISC-V SoC Verification Challenges

$

Random Instructions

Do instructions yield correct results

System Coherency

Cover all cache transitions, evictions, snoops

Register/Register Hazards

Pipeline perturbations dues to register conflicts

System Paging/IOMMU

System memory virtualization

Load/Store Integrity

Memory conflict patterns

System Security

Register and Memory protection across system

Conditionals and Branches

Pipeline perturbations from synchronous PC change

Power Management

System wide sleep/wakeup and voltage/freq scaling

Exceptions

Jumping to and returning from ISR

Packet Generation

Generating networking packets for 1/0 testing

Asynchronous Interrupts

Pipeline perturbations from asynchronous PC change

Interface Testing

Analyzing coherent interfaces including CXL & UCle

Privilege Level Switching

Context switching

Random Memory Tests

Test Cores/Fabrics/Memory controllers across DDR,
OCRAM, FLASH etc

Core Security

Register and Memory protection by privilege level

Random Register Tests

Read/write test to all uncore registers

Core Paging/MMU

Memory virtualization and TLB operation

System Interrupts

Randomized interrupts through CLINT

Sleep/Wakeup

State retention across WFI

Multi-core Execution

Concurrent operations on fabric and memory

Voltage/Freq Scaling

Operation at different clock ratios

Memory Ordering

For weakly order memory protocols

Core Coherency

Caches, evictions and snoops

Atomic Operation

Across all memory types

© Breker Verification Systems, Inc. All rights reserved.
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RISC-V Verification & Validation Tasks

BREKER"

SoC Integrity

Power/Performance Profiling

Security

Core Integrity Power Management

Complexi

Interrupts/Paging/Memory Order

Interrupts/Paging/Memory Order

Micro-architecture functionality

CPU Cores
T —— Cache Coherency

Comple

ISA compliance

First Instruction Completion

Tile

Firmware Integrity

Firmware End-to-End Use Cases

€ - Concurrency Testing

HW/Firmware Compatibility

-
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w
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o
ore ache Subsystern

Comple‘

IP Integrity
End-to-End Use Cases

Concurrency Testing

VIP

Testbench

Comple

IP Configuration
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Activity Categories for Load Store Verification

Memory
Set
Features

Memory
Address
Features

Memory
Size
Features
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Activities coded as a graph $
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pss_top

© Breker Verification Systems, Inc. All rights reserved. Breker Systems Confidential 7



Constrained Random vs Al Planning Algorithm Synthesis snﬁsw

Al Planning Algorithm
Breker Test Suite Synthesis

Constrained Random Generation
UVM SV & other PSS tools

states,
states,
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Box
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I I I I | | | I I
Starts with key state and intelligently works backward through space
Deep sequential, optimized test discovers complex corner-cases

. target state
Black White O
|
|

I | I { { } I time / cycles

Design black box, shotgun tests to search for key state
Low probability of finding complex bug

.|l|i

White Paper Discussing Al Planning Algorithm

est Generation on Breker Website

—
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Concurrent Test Content to Torture Load Store
BREKER"
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Load/Store is 80% of High Performance CPU Design $
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RV64 Core Load/Store

.
& TrekDebug 2.0.2beta: coherency-riscvfd-core2@centost

File Tests wiew Preferences Select Window

B~ E 2 S ppe E?E) KK A = 4= Find: in | coherency-riscvé4-core2.c =
“  Memory Map B
ddr =
o 0x007FFF
hartO :

TO
multiOp.1 " —
multiop.2 i T

i Test Source
multiOp.3 multiOp.7
multiOp.4 // multiop.7
multiop.5 trek c2t event(0, 0x5e); . //l[event:0x5e

/* tbx: trek message("Begin multiOp.7"); */
multiOp.6 trek write8(0xb6, trek mem ddr+0x2380e3al);
multion 7 trek writel6(0xb639, trek mem ddr+0x2dccéb26);
't ORS trek writel6(0xd6f8, trek mem ddr+0x2dccéab2);
multiOp.8 trek_write8(0xb4, trek mem ddr+0x2380e35e);

- trek _write8(0xc9, trek _mem_ ddr+0x2dccé6ab0);
multiOp.9 trek write8(0x5e, trek mem ddr+0x2dcc6b38);
multiop.10 trek write8(0xff, trek mem ddr+0x2dccéble);

trek write8(0xc4, trek mem ddr+0x2380e3a2);
multiOp.11 trek writel6(0x2cf3, trek mem ddr+0x2380e35c);
trek writelé6(0x5af8, trek mem ddr+0x2dccéb2c);

==

o |1
= |4

 Memory locations of multiop.7

© Breker Verification Systems, Inc. All rights reserved.

trek write8(0x01, trek _mem ddr+0x2dccéb3a);

trek writel6(0xec92, trek mem_ddr+0x2dccéb3c);

trek writel6(0xee92, trek mem ddr+0x2380e3ad);

trek writel6(0x9bdb, trek mem ddr+0x2dccéb3e);

trek write8(0x12, trek mem ddr+0x2dcc6b4d0);

trek writel6(0xe6e2, trek mem ddr+0x2dccéaae);

trek c2t event(0, O0x5f); // [event:0x5f
/* tbx: trek message("End multiop.7"); */

1 ENN 1 Tem o~ . T | PR

Breker Systems Confidential
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.
= a X
[HIED Match Case
Memory Values B
multiop.7 trek_mem ddr+0x2380e35c (0x4 bytes)
Before
Ox000E0000: 87112417
After
Ox00000000:  f32ch4l7
multiop.7 trek_mem_ddr+0x2380e3a0 (0x6 bytes)
Before
Ox00000000:  4ffeSdfE  e82c
After |
B&
agent:hart0 thread:T0 instance:;

Locality of write addrs

agent:hart0 thread:T0 instance::

Test Idle

11



Example Address Allocation Patterns

e Random Clusters with locality of reference

// memAllocAddrSlice allocated setId:0x1 of 0x4 blocks

// memAllocAddrRand size:0x8 addr:
// memAllocAddrRand size:0x8 addr:
// memAllocAddrRand size:0x8 addr:
// memAllocAddrRand size:0x8 addr:

e Stride Patterns across fixed address distances

trek mem ddr+0x08b810c8
trek mem ddr+0x2380e378
trek mem ddr+0x2380e380
trek mem ddr+0x2380e370

// memAllocAddrSlice allocated setId:0xl1 of 0x4 blocks

// memAllocAddrStride
// memAllocAddrsStride
// memAllocAddrsStride
// memAllocAddrsStride

stride len:0x2000 size:0x8
stride len:0x2000 size:0x8
stride_len:0x2000 size:0x8
stride len:0x2000 size:0x8

addr:
addr:
addr:
addr:

trek mem ddr+0x08b830c8
trek mem ddr+0x08b850c8
trek mem ddr+0x08b870c8
trek mem ddr+0x08b890c8

e Sequential Addresses matching a specific Hash

/7 memAllocAddrSIice allocated setId:0xl1

// memAllocAddrHash hash:0x44 size

// memAllocAddrHash hash:0x44
// memAllocAddrHash hash:0x44
// memAllocAddrHash hash:0x44

© Breker Verification Systems, Inc. All rights reserved.

size
size
size

:0x100 addr:
:0x100 addr:
:0x100 addr:
:0x100 addr:

of 0x4 blocks

trek mem ddr+0x08bc1100
trek mem ddr+0x08c01100
trek mem ddr+0x08c41100
trek mem ddr+0x08c81100

Breker Systems Confidential
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Multi-Agent Scheduling Plans: Overview

e True Sharing within scenario
e False Sharing across scenarios

Reset Read Hit
Wi

N Transition Sequences

fle Jests View peferences Sefect Mindow
B-BR @0 PrOEG AAA el A

© Breker Verification Systems, Inc. All rights reserved. Breker Systems Confidential
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RV64 MultiCore MoesiStates

r 4
& TrekDebug 2.0.2beta: coherency-riscvf4-moesiStates@centost

BREKER"

File Tests Wiew Preferences Select Window

B~ [ 2 pHeEP Ejf\f) AKX A | | = g Find: in :-cuheren_c__y_—_ri5cv64-mcesi8tates‘: =) || 4 b Match Case
“| Memory Map (=] MemsryVaiues =ZIE]
ddr =
o multiop.36 trek_mem ddr+oxffose2e (0x4 bytes
hart0 hartl hart2 hart3 . 0x00000000: 4b22f054
To T1 o i To i Tt i multiop.36 trek_mem_ddr+0xff9503c (0x4 bytes
[ mulkiop.s multiop. 13 | [rnutiops I 0x00000000: 4b22f054
multiop. 14 mutiop.2 muttiop.10
rulttiop.3 multiop 11 multiop.33
[int | miop2s| [ mutopis :md&iv'n.uj | = -
' \nﬁmqnﬂfi mutiop.s muttiop. 34 A Y| [A ¥
[ mutiops | [mutionaz mukiop. 30 / s auiige - "
mukiop7 [ mtion.a | | mikop3s ¥ [ mutopas | multiOp.36
multiop.8 I 5
_ [tion 0] // multiop.36
[ miop 2z | trek write32 shared(0x8, trek_hart0_TO0_state);
T |
—— B ; Planned Cache State

lmﬂiﬁw_\ﬂ'ﬂ'ﬂ |

multiop. 25

muiop 39 I—’/
| A muttiop 40

'rpmt_‘dﬁ:i_s |

mutiop 27

rrutiop. 42

case (0x8): { // wait for multioOp.35
if (trek_read32_shared(trek_hart3 TO0_stat < 03
trek c2t event(0, 0xb); 7/ vent:0xb

Transitions

/* tbx: trek message("Begin E10p36% )
// memAllocSingle with 0x1 cks of 0x4 bytes
// pss_top.moesiStates.EXCLUSIVE to MODIFIED 8 i / pss_top.oj
// trek copy memory block(trek mem ddr+0x0ff9503¢c, trek mem ¢
trek _write32(trek read32(trek mem ddr+0x0££f9503c), trek mem ¢
trek c2t event(0, 0xc); // [event:0xc agent:hart0 A

*/

-

X

=]
1
L

. Memory locations of multiop. 36

© Breker Verification Systems, Inc. All rights reserved.

/* tbx: trek message("End multiOp.36"); */
trek write32 shared(0x9, trek_hart0_TO0_state);
D break;

Test Idle

Breker Systems Confidential
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Efficacy of System-Integrity Testing using the RISC-V TrekApp

BREKER"

cortexal5[0]::axi_m=-->cci400::53_ACE Channels Usage

or BB B L [ s —
| ltem = Bl
| Write Address N
| Write Data g -
| Write Response N
| . Read Address =
| Read Data o . L
4 Coherency Addres: E Ica I recte
4 Coherency Respong =
54 Coherency Data oy
| i h
N coherency test ...
N
S
o=
A
s =
0
& I
(O D) ; ' ! : il :
f 40,000 60.000 80,000 100,000 [~
| Check All Apply | (4] [ DN
/homefadnan/dev/carbon/ALS-MP-Demo/profiles/incdeccciprofile o e

S
| ltem =
| || write Address =
| Wrrite Data -
| Write Response o=
|1 M Read Address =
Read Data =
Coherency Address ] =
Coherency Data )
| =

| o~

14

... VS. RISC-V TrekApp
automated Sys-Integrity tests -

: 140,000 60,000 100,000
Check All Apply 4] [

/homefadnan/dev/carbon/Al5-MP-DemofAL5-MC2-CCl400.profile

120,000

© Breker Verification Systems, Inc. All rights reserved. 15
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Application to Unit Bench and Sub-System Bench $

g rr—
B-Ba @0 pReElw AAA e
cpuld i cpul i cpud cpus
To i T0 10 T0
| Linonmims

[cacre |

NOC/Cache Unit Testbench

VIP VIP

NOC/L2

Memory || Memory
Controller | | Controller

NOC/Coherency Sub-Subsystem
Testbench
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RISC-V Register Hazards Model

Backing
Predictor

Fetch
Buffer

Rename Logic

Decode Unit and

Backing |

[ ||Predictor

name Logic
d Dispatch

& TrekGraph 1.2.26: reg 1 @centos6

Mem. Issue Queue

ALU Issue

B

Fetch Decode Rename Issue Register Read Execute Memory Writeback
v N Hazard between read from stage N
—LITDIsAQ To InVEP

ITTTS0Q | |—ps —{ | &F

and write from stage N+m

Physical INT

i _ﬂ—-—' £
RF

_Jz [S—=eraw |

Queue

Elle Constraints Graph View Preferences Window

z eesmu Axa mnse-| Joa race ntly | (4] (2] C aten casa

(e
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Project Explorer

I~

pss_top.checkRegval
Ppss_top.entry
pss_top.getRegval

active register

BREKER"

Wrltabac pss_top.regidRand
an | pss_top.regidRecent
pss_top.regid_p
pss_top.regVal_p
pss_top.rve4iRandAdd
top.: N .
Pt s
pss_top.sign_p e -
pss_top.valuelargels / e -
pss_top.valueLarge32 o
pss_top.valueLarge6d g __
pss_top.valueLarges i
pss_top.valueRand1s
pss_top.valueRand32
pss_top.valueRand64 = - — S
pss_top.valuesmall =]
oy Input can be result
P pss_top.valueRand3.
f . tl
P P
N T~ =
N T e
\ pss_top.valuelarges
B o ;
e
N\ l-u\_,
[—_——————— rg2 - T -
pss_top.rv64iRandAd
-
=< e
‘
, —éeed pss_top.getRegVal...
8 —
class Rv64iRandAdd : public action {
public:
input <RegVal> argl;
input <RegVal> arg2;
Filter: | input <Regld> regId;

Shaw Hidden Nodes

Source

seurce file /mnt/dev datawork/git/worktrees/devl trekS/devitestsuite/openpiton/xlyl-regl/test regl.cc at line 167

© Breker Verification Systems, Inc. All rights reserved.
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RISC-V SoC Memory Ordering: Dekker Algorithm 45

BREKER"

e Assume initial state A=0, B=0

e The Dekker Algorithm States
core ©: ST A, 1; MEM BARRIER; LD B
core 1: ST B, 1; MEM BARRIER; LD A
error iff ( A == 0 & B == 0 )

e This is a test for a weakly ordered memory system

o Such a system must preserve the property that a LD may not reorder ahead of a
previous ST from the same agent

© Breker Verification Systems, Inc. All rights reserved. Breker Confidential 18



Dekker Memory Ordering

& TrekDebug 2.0.2beta: coherency-riscvb4-dekker@centos = a X
File Tests Wiew Preferences Select Window
B-EEB e € LPLLAEEB AAA = 4= Find: in | coherency-riscvé4-dekker.c = | [ 3l Match Case
* Memory Map @ Memory Values (=15
harto hartl hart2 hart3 - 4
: ddr
[ To | et _To T1 | T | T T0 Dx007FFFF dekkercheck.19 trek _mem_ddr+0x4161320 (0x&
IHEani alieny s i g St . 0x00000000: Sde260da b2b0925d
= i ‘.k : B e == C h e C k O rd e rl n g a C ro S S dekkercheck.19 trek_mem_ddr+0x2380e32f (0x
| uekkeops | [ dekkerchecks dekkercheck.2 dekkerap,
dekkerapil dekkerap.sa | dekkernpis | dekkerop.12 dekkerap.a . Ox00000000: 2b
dekkerd .65 ickkerChecks | [ dekkerapas iekarong Sy N C h ro ni Ze d D e k ke r dekkercheck.19 trek_mem_ddr+0x2380e3d0 (0x
ill.hfﬂwﬁ (3 dekkera I..IE dekkerop.17 l dekkerap.13 | | ‘lﬁi;ﬂ!ll.k.“ ekkera p.s| Ox00000000: ESBb Sf [ee) 368b Sf 0o Cf bszbbd sgdc
dekkercheck.3s e 3 dekkercheck.? dekkercheck.2s . Ox 2fFFAFF
— — - : ! dekkercheck.19 trek_mem_ddr+ox2dcceb24 (ox
L e — - - Va Sce n a rl OS ~ | axoonooonn: of o
dekkerop.22 | debkerapze | debkernpas | [ kg | T 7 == -
ckkercheck.2 iekberop.z1 tercheck0 TR
. . e 1" l [ P 1 r—— = { Test Source @6
dekkerop.32 dekkertn.33 dekkerop.31 | debkeropzo |
dekkeraps I [ dekkeranz1 dekker0p.36 detkeranss | decbecheckas | dekkerCheck.19
/[ dekkerop3s | ‘::::::!::1“ dekkerop.sn / / de kke rC h ec k .19 i
dekkercheck 17 dekkeron.sz | | derberopas | dekkeron.43 | dekkerop.ss trek write32 shared ( 0x15 ’ trek hartl T1 state ) z
dekkercheck.18 dekkerap.ds F_ | dekkerop®n | — detkeropas | = = — = =
dekkerop.ss ‘ ——f Gekkercheat: g | | dekkerspsz | | detrersps | }
T e | case (0x15): { // wait for dekkerOp.46
[iewnnss | dekbercheck 1 [ aetermyss if (trek read32 shared(trek hart0 Tl state) < 0x1l0) break;
dekkernp.s7 | jekkerCheck 23 dekkerop. ' - - = —
{MJWLI P E . J;j_ trek write32 shared(0x16, trek hartl Tl state);
[ dekkerop63 | dekkercheck.2a dekkerop 62 I }
. if!nnu.ﬂ. [ dekkercheek.2s | | dekkerap.s3 | dekkerap.10 I | dekkerap.51 J case ( 0x16 ) { / / EEEe G S rop 48
dekkercheck.28 H .
dekkeropl dekkerop.73. dekkerop.72. dekkerop.14 s
e Ll | | e if (trek_read32_ shared(trek_hart3 TO0_state) < 0x13) break;
B %M"WI I | | | TIEEEEN trek c2t_event(3, 0x9d); // [event:0x9d agent:hart
dekkertip.go dekkerop.21 dekkercheck.32 e o %
[ [tz | { [ seamran | [ eswonen | [ | /* tbx: trek _message("Begin dekkerCheck.19"); */
[ [twmen | if (!(!((trek_read64(trek mem ddr+0x2380e3d8) == 0x8376dc63]
| dekkermpas | [ dekiernpas | [ bkeropss | [ dekkernns trek c2t arg( 3 i 0x0 Yis
dekkercheck.3s - -
trek c2t event(3, 0x9e); // [event:0x9e agent:has

@& |

o
=1
=)

_Memory locations of dekkerCheck.19

© Breker Verification Systems, Inc. All rights reserved.

/* tbx: trek _verbatim check ("!((trek_readé4(trek mem dc
}
trek write32(0x006£8b36, trek mem ddr+0x2380e3d0);
trek write32(0x006£8b36, trek mem ddr+0x2380e3d4);
trek write64(0x5d92b0b2da60e254ULL, trek mem ddr+0x04161320
trek write64(0x8376dc63bd2bb6cfULL, trek mem ddr+0x2380e3d8
trek write8(0x2b, trek mem ddr+0x2380e32f);

1 . A n - . 1 LT TR P | 1A
[l »

Test Idle

Breker Systems Confidential
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Graph Based Scenario Coverage

ie m=len wiem DeTerEness
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© Breker Verification Systems, Inc. All rights reserved
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MultiCore MMU Tests

& TrekDebug 2.0.2beta: coherency-riscvfid-pageSw osh =] O X
File Tests Wiew Preferences Select Window
=R Beg & pppBEBEBE ANKA = 4= Find: in '.cuherency-riscvszl-pageSwap‘c - ] ‘| > Match Case
[arnemraas || s || s [ ez ez | * Memory Map B Memory Values =)
| i | | deteas | [ dabarop.z ddr = -
EHREA datbarSiuck ity it o [ T 0x0O7HF swapOne.14 trek_mem_ddr+0xddebooo (0x1000
e : iR Before
== =] SRR = 0x00000000: f8a524ea d527cedb 38820910 beos
| ...».-..,. | 3 [ ] p— G| dRmsa 0x00000010: 78faf24c 040baddd b82aa773 ecfl
doCopy 13 l mulkop. 5 I cthuekSak1s. . . .. - P
Gl | botlscli] Ll ' 1 0x00000fe0: f86452e3 acz2debf2 38550716 7783
St e I Lo — — Ox2AFFFFFF 0x00000ff0: 78856945 df 70ce84 bafSd26s a7es
ultiog 25 -.'..;:-Iu e :-:\n;p“ P — - ! ~ | After n
) dncam s ..ugi._.’._ » ey aacksacas f [ dhaomaras 4 L b L
dhackantin / | hacianean muliz.s0 | Test Source & =
s | e :1; swapOne.14
e skl ' #nﬂ/ pres k_read32 shared(trek hart2 Tl state) < 0x3f) || =
| '“““""'// | /I/__N,..'..i'/ L AI I cores Swa p M M U k_read32 shared(trek_hart3 T1 state) < 0x42)) {
— )
| = PTE’s and check
‘ .
e memoryv access . _event(2, 0x139); // [event:0x139 agent:hari
[ s vy y’ bx: trek message("Begin swapOne.l4"); */
e — et ' /* Swapping Pages: trek _mem ddr+0x0dd0b000 and trek_mem ddr-
il L e , e I const trek uinté4 t addrA = trek mem ddr+0x0dd0b000ULL;
teps | [Cninass ey I _ const trek uint64 t addrB = trek mem ddr+0x0ddl16000ULL;
— ::: [ e // Find table entries for each address.
:Tw [EEE . | trek uinté64 t* const ptel = trek find pte(addrad);
T T e e i trek uint64 t* const pte2 = trek find pte(addrB);
] —_ == - const trek uint64 t entryl *ptel;
1 e {:T?} [ e . e const trek uint64 t entry2 = *pte2;
7 S —— - : - il // Insert the new table entries with addrA and addrB swappec¢

E®

o™
o
it

Memory locations of swapone.14

*ptel entry2;
*pte2 = entryl;
trek _c2t_event(2, 0xl3a);

/* tbx: trek message("End swapOne.l4");

// [event:0xl13a agent:hari

*f

trek write32 shared(0x4f, trek hartl TO state);

break;

o

Test Idle

-

© Breker Verification Systems, Inc. All rights reserved.
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False-Share Memory Stress Tests

BREKER"

Allocate set of memory blocks

Byte 5 Byte 4 Byte 3 Byte 2 Byte 1 Byte O

SR

Each core operates on a “slice”
of memory

void * addrs[] = {
(void *)(trek mem ddr+0x08b830ca),
(void *)(trek mem ddr+0x08b850ca),
(void *)(trek mem ddr+0x08b870ca),
(void *)(trek mem ddr+0x08b890ca),

void * addrs[] = { void * addrs[] =

(void *)(trek mem ddr+0x08b830c9), (void
(void *)(trek mem ddr+0x08b850c9), (void
(void *)(trek_mem ddr+0x08b870c9), (void

(void *)(trek_mem_ddr+0x08b890c9), (void

*)(trek_mem ddr+0x08b830c8),
*)(trek_mem ddr+0x08b850c8),
*)(trek_mem ddr+0x08b870c8),
*)(trek_mem ddr+0x08b890c8),

{

}

for { ii = 0; ii < count; ++ii){
if (trek read8(addrs[ii]) != pattern) {
++errorCount;

}:
}

return errorCount;

trek runtime error("trek microloop write check8", addrs[ii], pattern, trek readsf(addrs[ii]));

}i
___________________________________ T T e,
1 II II
: hart3 i hartd i
| H [
TO i TO | TO §
or— i T ey 5 H A—
| microLoopWriteCheck8.6 | | | microLoopWriteCheck8,5 | i | microloopWritech || microLoopWriteChecke.1 |
e SR ; iy i o A i ik
R R R R A R RO O O i S R S S L RS RS LS LS T e E LS LS Lo S A ST AR L LT e SRR HEEa
int trek microloop write check8( wvoid * addrs[], int count, trek uint8 t pattern)({
int errorCount = 0;
int ii;
for { ii = 0; i1 < count; ++ii){
trek write8 (pattern, addrs(ii]);
} for ( int ii = 0; ii < 1000; ++ii ){

}

errorCount += trek microloop write check8(addrs, 4,

184);
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Test Suite Synthesis... Analogous to Logic Synthesis $

BREKER"
Design Synthesis Test Suite Synthesis
Specification B re ke r
. . Model E
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Algorithms
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Breker SystemVIP Library $

BREKER"

SoC SystemVIP Library

*  The RISC-V Core TrekApp provides fast, pre-packaged
tests for RISC-V Core and SoC integrity issues

— =
Lt — RSN

-
B RISC/® [ mim b
- > @

= = ey
FSoeolo| mm-¥

*  The Coherency TrekApp verifies cache and system-level
coherency in a multiprocessor SoC

*  The End-to-end IP TrekApp IP test sets ported from
UVM to SoC

*  The Power Management TrekApp automates power
domain switching verification

*  The Security TrekApp automates testing of hardware
access rules for HRoT fabrics

The Networking & Interface TrekApp automates packet
generation, CXL, UCle interface tests

3
1]

2 M o =

EN-HNHElsl = g8
HEl BB 31
o 5 - RS
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Thanks for Listening!
Any Questions?




