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Shift-Left: the Solution We All Talk About
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Shift-Left: the Solution We All Talk About

Applications
(Basic to Complex)

Middleware Bring-up

Begin chip Chip (Graphics, Audio) software

development on chip

OS and Drivers
(Linux, Android)
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software Software
development
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Legend SW |

Hybrid: A Critical Part of the Puzzle

Traditional SoC then SW Flow ‘ SW Dev and Bringup on Silicon I

Tapeout  Silicon Samples Product Ships
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Legend L sw |

Hybrid: A Critical Part of the Puzzle

SW-Enhanced SoC Flow .
I Enabled By
A?)\s,\t/rgc?:n?)gel |— ————— —)’ SW Dev and Bringup On real HW design, Silicon I ; Single Pl|atf0rm
~ Solutions
’ System Validation |
M—
I
Traditional SoC then SW Flow ‘ SW Dev and Bringup on Silicon I
Tapeout  Silicon Samples Product Ships
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Legend SW |

Hybrid: A Critical Part of the Puzzle

Powered By
Platform Hybrids
Emulation + Virtual Platform + FPGA

Hybrid Enabled SW-Driven SoC Flow /
iy

Continuous SW Development & Bringup

A
| Continuous System Validation [

¢
SW-Enhanced SoC Flow
R Enabled By
A‘:')\SA:FE;\:“?)SE' |— ————— —)’ SW Dev and Bringup On real HW design, Silicon I ) Single Pl|atf0rm
~ Solutions
’ System Validation |
G |
I
Traditional SoC then SW Flow ‘ SW Dev and Bringup on Silicon I
’ System Validation I
Tapeout  Silicon Samples Product Ships
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Where is Hybrid Applicable?

Apps

Early Software Development

o 93 and HW-SW Validation
S 2 ?Eé Virtual Platforms
5 S System
§§ . and Silicon
= Hybrid Platforms Validation
o SoC / Sub-System
- Integration & Verification
5 3
T 3

IP Design and
Verification
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What About the Cyclic Dependency?

Sh|ft'l_eft Final

Verification Design
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Platform




Successively Refined Abstract Platforms

Abstract IP Block /™
Commercial IP Block IS
Custom IP Block ]
SoC

Standard SW Block |
Custom SW Block [
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Successively Refined Abstract Platforms

Abstract IP Block /1

Commercial IP Block I

Custom IP Block ]
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Successively Refined Abstract Platforms

Abstract IP Block /1
Commercial IP Block I
Custom IP Block ]
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Extend Accuracy with Hybrid Platforms

Abstract IP Block /™
Commercial IP Block I
Custom IP Block I
SoC
Standard SW Block =
o Custom SW Block [N
[ )( ]
% * Extend with Emulation and FPGA Prototyping to run

with the most accurate representation of the design
ASAP using platforms running 100’s of MHz

Typical Use-cases
e Bring-up and test Linux and drivers
* Bring-up and test Android
* Targeted benchmarks and performance
optimization
* Critical application bring-up

e -
Virtual Platform

Emulation and Prototyping
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Exam

Component Color Key

ple Hybrid System

Execute SW at 100MHz
With standard or custom processor models

Plug and Play Integration with RTL
SoC-specific transactors and RTL I/F

Validate SoC + OS at 5-10 MHz
High-performance memory coherency

Reduce SoC Debug Effort
System Messages
HW / SW Debuggers

Customer RTL
RTL
TLM
Mem I/F

]
e el
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Fast
Models

Virtual

CPU x4 | | CPU x2

K I

Reconfigurable Interconnect

SW Integrator

Interrupt Reset

CPU Wrapper

CPU Sub-system RTL I/F

AXI14 or ACE-Lite Interrupts

| UART
| INTC
Timer

SoC Interconnect Fabric

Peripheral Fabric

Memory
Controller

“Smart DOR
MMP model

Manager

Manager

Resets

System
Boot

Palladium /
Protium

DSI USB3
Ethernet SATA

CSlI .i USB2
|
Display |
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Typical Hybrid Platform Creation and Software
Bring-up Flow

* Create New Hybrid Platform

* Start with Example hybrid platform

* Save-As flow for new hybrid platform

» Add/Remove virtual models (as needed)

* Configure parameters and bind ports

* Rewire interrupt and memory map

* Add/Remove RTL stubs (as needed)

* Configure Hybrid Adaptors for connecting to new RTL design
* RTL changes to connect Helium Hybrid Adaptors

* CPU Architecture Example

* CPU RTL wrapper details and configuration options

* GIC wrapper (GIC600)

*  Smart Memory (LPDDR5)

* Build & Run Linux on Hybrid Platform and enable SW debug
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Choose Starter Save to Add / Remove Parameter Config Rewire Interrupt Add / Remove Hybrid Adaptors . .
Catalog Virtual Models / Port Binding and Memory Map RTL Stubs & RTL Connection RIESHELchanges Gl & Lebhe

Getting started with Example A510 Hybrid Platform

# Catalog Browser i3 ||(“| Project Explorer 8 |
P Emm G am Helium Model Catalog
filter text |

e Pre-populated in GUI
v {5y cadence_com .

g i * Provides several Base Models

» % interconnect * Several Reference Platforms examples

» # interface .

» 1 memory Shlpped

» & iph | Q - .

o e Get a jumpstart and quickly build
» @ a73r8 complex design
b & base_neoverse
b W base Vo ¢ Alter Memory Map, add/remove
b & basic_m7 Peripheral as needed

P & cygnus

b @ simple_a53_gic400
b & simple_r8

b @ vexpress

- o yexpress_vo
b & a510_gic600_virtio
» © a710_gic700_virtio
» 3 transactor
« & util

accellera
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Add/Remove
virtual models (1/2)

Choose Starter Platform

Add / Remove
Virtual Models

SEVCAC]
Catalog

Parameter Config
/ Port Binding

Rewire Interrupt
and Memory Map

Add / Remove
RTL Stubs

Hybrid Adaptors

& RTL Connection (LS EREHERES

Build & Run Debug

* Adding model Instances to a platforn
in Helium with Search/Filter

e Simply find the model you want and
double-click.

A

Use “Add Vector Instance” to
create an sc_vector of instances

1 Vector Size (on hsv-sc39)

Number of instances in this vector?

El |

Cancel OK

m Catalog Browser £2 | i5 Project Explore

simple_memory

~ m\ Helium Model Catalog
~ (%) cadence_com

~ i memory
= & simple_

% simple_memory_128

* simple_memary 32

= @ ydefault - simple_memor
@ simple_memory_64

Details

simple_memory
cadence_com::memory::vdefault

accellera
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@ vdefault - simple_memory<32=>

r o om, = B ¥ i

= @ vdpfault - simple_memory<128>

=4 Create User Catalog
B\ Add Catalog to workspace...

B4 Add Models to Catalogs...

[] = Show SystemC Primitives Catalog

= *a510_gic600_hybrid

Design Editor

N
~ ™ simple_memory_32 1[5]
simple_memory_32_ _'-
simple_memory_32 1 1

L
b
b i simple_memory 32 1 2
» w simple_memory_32_1 3
simple_memory_32_1 4
sctl

irt[4]

rm[a]

ymonitor{a]
laltimer{3]

2 Ports
s B Console [ Memory Map 2

Map

+ Add Component to "new_platform_a510" Editor text

4 Add Component to New Platform

Ope f New E

+ Add Vector Instance...

i show Documentation

255_VY.Driage.[socKer
2ss_v9.dualtimer_0.bus
2ss_v9.dualtimer_l.bus
2ss_v9.dualtimer_2.bus
255 v9.dummy_sram.tsocket
255 _v9.ethernet.tsocket
2s5_v9.gic.pvbus_s

= vexpress_v9.lcdc.keyboard pvbus s

=l *new_platform_a510 2

T

simple_memory<32>

simple_memory<32>
simple_memory<32>

simple_memory<32>
simple_memory<32>
simple_memory<32>
sp810_sysctl
pl011_uart

term

ttymonitor

sp804

ase Address

0x1C110000
0x1C120000
0x1C130000
0x2E000000
0x1A000000
0x2C000000
0x1C060000
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SEVCAC] "\ Add/Remove Parameter Config Rewire Interrupt Add / Remove Hybrid Adaptors . _
ﬂ d d / R Choose Starter Platform Catalog Virtual Models / Port Binding and Memory Map RTL Stubs & RTL Connection RTL Side changes Build & Run Debug

virtual models (2/2)

Copy and paste with connections also creates new instances

* When you want to save work by re-using groups of =
. - o3 vexpress_a35 2
connected instances from other platforms, simply copy a | ;.. caicor
group of connected instances and paste them into your |
platform _ Name Type Valug
| P @ keyboard plos0_km '
* No need to redo connections between components and o S e |
set parameter values — they get copied with the group | b i slirp_wrapper slirp_wrapper [T
b sysctl sp810 sysctl | poorp
. ‘ | P & mmc pi181_mmci | 3¢ pelet Delet
* Make sure to make any required port connections from | » a sicard scard e -
: H [ b ow pvbus_m_64_32 simple_buswidt
ports in the group to external instances T ey [P ———
b w simple converter simple_convert - Revert to Catalog Definition
b @ unmapped_memory simple_memor; " Change Instance Type
b @ ddr_ramo simple_memor " Update Interface
Select the uart, term, tty_mon | P simctrl simetrl
instances in the design editor, | ™ uart - ploll_uart |
right-click and choose Copy or use | b a dualtimer sp804
<Ctrl-C> = tern pr—— e |
To create a new instance of the . L -]
selected components, choose a

platform in an open editor, select
the appropriate scope, right-click
and choose Paste or use <Ctrl-V>
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Parameter 5 4
Save to Add / Remr 2 Rewire Interrupt Add / Remove Hybrid Adaptors . .
Climezs Simier Rz Catalog Virtual Mode Cogif:‘%i{éort and Memory Map RTL Stubs & RTL Connection (L St e ELGER bl

Configurations

Use Update Interface to “» Go to Catalog Model
reconfigure instance when you i Update Interface
* Visualize platform instance parameters and easily configure change paremeters thataffect |_e |1 Change Instance Type
their values = Revert to Catalog Definition
Design Editor BErEaENE
@————————| platform Assembly Design Editor
type filter text
Name Type Value Details
+ o ARM Fast Models_Global Parameters ARMPlatform
- Parameters (12)
[p] thm_global_quantum double 0.000100 The system global simulation quantum time in seconds. Set either this or quantum_seconds param
[F] scx_set_min_sync_latency double 0.00001 The minimum synchronization latency. Measured in seconds
[P] quantum_seconds double 0.001 The system global simulation quantum time in seconds. Set either this or tim_global_quantum parg
[P] scx_start_cadi_server start bool false Set to true to start a CADI server
[F] scx_start_cadi_server_run bool false Set to true to run the simulation immediately after CADI server has been started
[P] scx_start_cadi_server_debug bool false Set to true to enable debugging through a plug-in
[p] scx_load_application_all std::string The application to load
[p] scx_load_plugin std::string The file of the plug-in to load
[P] scx_print_statistics ool true Set to true to enable printing of simulation statistics
[P] scx_enable cadi log glse Set to true to log CADI calls
[p] scx_parse_and_configure Global parameters common to all Parses command-line options and configures the simulation accordingly
[P] tarmac_trace ARM Fast Model instances lse View and edit individual model |Fast Models Tarmac Trace
instance parameters
¥ & sram simple_memory<32>
» Ports (2)
v Parameters (10}
[p] verbosity std::string Per-instance verbosity, always overrides global verbosity. Range: {0,100,200,300,400,500} or {SC_NON
[P] size unsigned long long 0x2000000 Set size of simple memory in bytes. Range: {0x1,....0x100000*,0x100001,...,2"63}
@ [p] enable_dmi bool true Set to true to enable DMI. Range: {true* false}

————
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Choose Starter Platform Save to
Catalog

Handling Port Bindings

Method1: Bind Selected Port

e Port binding through ‘Ports’ tab.
e Select the unbound port in LHS, then the

—

RHS. Select the port and right click and do
”Bind Selected Port”

Method2: Context Menu

e Right click on port = Bind Candidates =
Select model = Select Port to bind

“Auto Stub” port if not required to
connect anywhere.

accellera
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Parameter

e ———
5 Rewire Interrupt Add / Remove Hybrid Adaptors 2 "
Cog::‘%i{":crt and Memory Map RTL Stubs & RTL Connection (L St e ELGER Reble

ports eligible to be bound will be shown in |

> Ports select the ports from the unbound list to view its candidate ports and create the bindings

Unbound
uart*intr
Name Type
sc_out :
E uart_l.intr SC_ouT
B uart_2.intr

E uart_3.intr

7 Expand to see completed bindings

Design Tre(e | Ports|

gz Bind Candidates
spi_in_5
Name
1 2 Bind Selected Ports
«3 Force Bind
#(2 Auto Stub Selected Unbound Ports
s[5 Auto Stub selected ports with value

Remaining Binds

s Expose as Hierarchical Port
I Go Home
Go Back

Go Into

type filter text

Name
Ports

Parameters
» Others (2168]
» & ARM_Fast_Ma:
» & Verbosity_Fori
b @ reset_gen
w & axi_periph_bri
- Ports (1)
¥ tsocket

Parameters (8)

Alosirbiand___________________ \lirkiaDODAuiea

BEEEEEEEBE B E

B

B

pvbus_moO_snp_auto_stub_1324
acp_s_auto_stub_1325
virtio_s_auto_stub_1326
dev_debug_s_auto_stub_1327
memorymapped_debug_s_auto_stub_1328
virtiop9

virtio_a

virtio_b

v v v v v v v v w

virtio_c

slirp_wrapper
E hybrid_base>=>axi_periph_bridge>>tsol 45- = master » )

gic
core »

lede »



Slide 20

AW9 Should mention the Auto stub capability here;
Andrew Wilmot, 11/15/2021

AB7 Yes. | will add call out and talk about it.
Ankit B, 11/16/2021

AB23 Added call out
Ankit B, 11/17/2021



Parameter Rewire Interrupt )
Save to Add / Remove > 7k Add / Remove Hybrid Adaptors . "
M e Iq/] O ry Ivl E S Choose Starter Platform Catalog Virtual Models CoSifI!I%i/nFqurt and mi;)nory RTL Stubs & RTL Connection RTL Side changes Build & Run Debug
in Heli Platf A bl
: . Memory Map
* Create, View and Edit Memory Map
o 4 ype filter
using Memory Map View - rort — = —
1 1 @ stub_unknown 0x1COE8000 Ox1COE8FFF 0x00001000 Stub, DMI, AllocMem
° = . B
Memory Map Creatlon IS eased A stub_usb 0x1B00000O 0x1BOOQOFFF 0x00001000 Stub, DMI, AllocMem
by automat'c entry Creat'on and | vexpress_v9.aci.bus 0x1C040000 0X1CO4FFFF 0x00010000 Connected
q . = vexpress_v9.bridge.tsocket Default, Connected
automatlc ConneCtlonS When A vexpress_v9.dualtimer_0.bus 0x1C110000 0x1C110FFF 0x00001000 Connected
USing the Cadence rOUter | vexpress_v9.dualtimer_1.bus 0x1C120000 0x1C120FFF 0x00001000 Connected
A vexpress_v9.dualtimer_2.bus 0x1C130000 0x1C130FFF 0x00001000 Connected
A vexpress_v9.dummy_sram.tsocket 0x2E000000 OX2E1FFFFF 0x00200000 Connected
= vexpress_v9.ethernet.tsocket 0x1A000000 0X1A0000FF 0x00000100 ~_auto_simple_buswidth_converter_26.isocket
A vexpress_v9.gic.pvbus_s 0x2C000000 OX2CFFFFFF 0x01000000 ~_auto_simple_buswidth_converter_22.isocket
@ vexpress_v9.lcdc.keyboard_pvbus_s 0x1C060000 0X1CO60FFF 0x00001000 ~_auto_simple_buswidth_converter_25.isocket
= vexpress_v9.lcdc.ledc_pvbus_s 0x1C1FO000 OX1C1FOFFF 0x00001000 ~_auto_simple_buswidth_converter_23.isocket
= vexpress_v9.lede.mouse_pvbus_s 0x1C070000 O0X1CO70FFF 0x00001000 ~_auto_simple_buswidth_converter_24.isocket

accellera DVD@&
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Editing
a memory map

a510_gic600_virtio_axi_hybrid
already instantiates crouter as an
interconnect

Easily add to memory map by multi-
select of instances
(initiators/targets) and ports

SEVCAG) Add / Remove
Choose Starter Platform Catalog Virtual Models

Para_zmetEil’ (Rl (IR Add / Remove Hybrid Adaptors N .
CoSifI!I%i/nFqurt and mi;)nory & RTL Connection RTL Side changes Build & Run Debug
«3*simple_m7 3 Ll .
' Add to Memory Map action
Design Editor {15 < = @ @
e s You can edit start, end, size and
v dmple my simple_m7 offset fields. Fields are

b Others (12)
» s ARM_Fast Models_Global_Parameters ARMPlatform

» & Logger_Verbosity Global_Parameters global_verbosity_logger

b core ARMCortexM7CcT
b ai tty_ mon_0 ttymonitor
» & term 0 term

:dni_uar!_mndule -

b @ ps_router crouter<32>

K Auto Stub
Copy
T Paste

X Delete

Design Tree Ports
(2. Problems @ Console | ] Memory

Memory Map

= Add To Memory Map

recalculated based on edits.

N

Validate entry

Sub-ranges can be added for a
selected entry using the “Add
Range” action.

et “FDatsn Default target can be added using
the “Add Default Target” button or
@ : o context menu.
« “Validat the M y map rul
a I a e ru nS e emor ma ru eS [£! Problems @ Console |[7] Memory Map & / El
CheCker Momery Map Ky Other attributes of an entry can be
= modified using the context menu
Por e se Addres: MM End Addr
- A simple_m7.core.ahbd 0X 00000000 0X0000FFFF eg ”DMI”I ”StUb” and
“ ”
* Reconfigure generates the actual P TR e Ee Allochem
. 3 simple_m7.ddram.tsocket 0X00000000 0X00010000 .
conn ect| ons betwe en rou te r’ ta rg ets 2 simplé, m?.ustt 0 socket CX60000000 0X00016000 x oo
. ags &2 Problems @ Console | [ Men M:jg;::" =n
and initiators e qon e
[ AllecMmem
xMasters e ‘_I l:f”:’i?[’:}z:i‘““(ﬂrgi'l -z .
fconnect  simple_m7.ps_router :::z:: :: E::: :Ct::pzjs m @on
& simple_m7.core pvbus_m
Reconfigure and Connect to easily
make necessary connections
accellera
mPeripherals = Masters
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& Interconnect | simple_m7.ps_router -



SEVCG) Add / Remove
Choose Starter Platform Catalog Virtual Models

Create & Remove RTL Stubs

* RTL stub can be added
using “Add Stub”
button in early phase of
development, when
specific RTL IP is not
integrated in design

* Helium supports to add
stubbing those RTL
accesses and continue
with bring up

*  Remove the stubs when
RTL IP is up in design
and allow accesses to
reach to IP

accellera
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Parameter
Config / Port

Rewire Interrupt .
and Memm‘w‘ Ad:T/L ';f:;‘;"e ;é?[“é:::zsg; RTL Side changes Build & Run Debug
lap

@

Binding
3. Problems Console 7] Memory Map 8 = {m]
Memory Map EEQX fx
type fiter text
ol Port it Base Address 1 End Address Size & Offset <2 Details
3 hybrid_base.virtio_b.pvbus 0X14640000 0X1464FFFF 0X00010000 ~_auto_simple_buswidth |
A hybrid_base.virtio_c.pvbus 0X14650000 O0X1465FFFF 0X00010000 ~_auto_simple_buswidth |
3 hybrid_base.virtiop9.pvbus 0X14660000 0X1466FFFF 0X00010000 ~_auto_simple_buswidth |

| 0x14700000 0X1470FFFF 0X00010000) [Stub, DMI, AllocMem

& Ny UNU_uase.usi_ual_a.uus
A hybrid_base.virtio_a.pvbus
3 hybrid_base.virtio_b.pvbus
3 hybrid_base.virtio_c.pvbus
3 hybrid_base.virtiop9.pvbus

@ Peripherals

%, Interconnect

uAL
0X1
0X1
0X1
0X1

R ...

EMasters

hybrid_base.ps_router

Click “Add Stub” button to create a
stub in memory map, fill in name,
start and end address.

Click on this button to validate that
stub address is not overlapping
with any other address

3 Add default target
[ pefault port
(v omi

Build Selected File(s)

Clean Selected File(s

UAULUULIUUY
0X00010000
0X00010000
0X00010000
0X00010000

3 Peripherals K Masters
% Interconnect | hybrid_base.ps_router ==
Design Tree  Ports
* Delete ®
*) probl (o le [T M M S
| Problems [ Console emory Map £ @ Add Range
Memory Map o Add Stub HE QX =R
tvbe filter fext 4 stub
AllocMem
offl Port e 9 Size & Offset =2 Details

)
Ponsooreeem  [oxoooi0000 | |

CutneLieu
~_auto_simple_buswidth_cc
~_auto_simple_buswidth_cq|
~_auto_simple_buswidth_c¢
~_auto_simple_buswidth_c(|

Stub, DML, AllocMem

After integration with RTL design,
the stub addresses used in the
memory map will need to be
removed. After Stub removal
they will be by default routed to
corresponding RTL IP




SEVCAG) Add / Remove arameter
Choose Starter Platform Catalog Virtual Models onll : ol

* The Helium model catalog provides interface
components (i.e. Hybrid Adaptors) to enable
connections between:

Virtual Models _)( RTL design

Helium Xcelium Palladium  Protium

+ Virtual side add/update Adaptor

® RTL side add/update Adaptor

SYSTEMS INITIATIVE



Parameter Rewire Interrupt Hybrid Adaptors
Choose Starter Platform %avel to Cﬁuéﬁﬁgﬂg Config / Port and Memory AdeT{ gfn;:ve &RTL RTL Side changes Build & Run Debug
atalog Binding Map u Connection

Helium Hybrid Adapters TT—

w & gic400_bridge
= @ vdefault

* CPU Adapters

. . i i . = =, Helium Model Catalog @ gic400_bridge
Virtualize RTL cpy, pin-compatible W|th_AR!\/I FM core, connects seamlessly to RTL A G - & gics00 mar
cpu wrapper using fast GFIFO communication channel
P g example » @ vdefault
P £ interconnect @ gic500_mgr
* GIC Adapters b [ interface « & gic600_bridge
s Virtualize RTL GIC, pin-compatible with ARM FM GIC, connects seamlessly to RTL b memory v © vdefault
GIC wrapper using fast GFIFO communication channel b g peripheral @ gic600_bridge
P g platform - & gic600_mgr
« Smart memo ’ ~ H transactor = @ vdefault
ry P = ARMCortexA35_rticpu_adapter @ gic600_mgr
_rticpu_adap g _mg
* Enables fast, concurrent, transparent view of memory to both virtual and RTL b @ ARMCortexM7CT_rtlcpu_adapter
masters ey | P = ARMCortexR&_rtlcpu_adapter smart_memory
N DynamliQ !ﬂCDU adapter + ®i Helium Model Catalog
3 T = {{y cadence_com
* Bus Protocol Adapters (AXI, ACE, AHB, CHI) i ~ & transactor
A irtual dvi less| o T b = ARMvS_rtlcpu_adapter
. r rom virtual master, and vice vers am nnects wit — - = @ vdefault - smart_memory<32>
ess (o] u aster, a ce versa, seamlessly connects s b @ ace fassive Ttiztim gl i
b @ ace_ril2tim v @ vdefault - smart_memory<64>
* Base Signal Adapters b & ace tm2rtl . fpfﬁiﬁﬁiﬁ‘“;f;ilw i
: . : b @ ahb_rtl2tl o .
* Low level signal adapters for custom signal connection from TLM to RTL e * AmALAAERLARGLAR
) . b & ahb timzrt ~ @ Vproxy - smart_memory_proxy<e64:=
(sc_signal_tlm2rtl, sc_signal_rtl2tim) = o smart_memory_proxy 64
) P = amba_rti2tim
P = amba_tim2rtl
—= P& axi_rd2tim
Search & Add virtual adapters for CPU and interrupt P @ axi_stream_rtl2tim
controller, Smart Memory D @ axi_stream_tim2rtl
OR b & axi_tim2rtl
Continue using from ref platform example and customize it b & chi a tim2ril
based on need. g chi_rt12t!m
P o chi_tim2rl

accellera
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Parameter Rewire Interrupt Hybrid Adaptors
Choose Starter Platform %avel to O?r?uélRlslng/li Config / Port and Memory AdeT{ gfn;:ve &RTL RTL Side changes Build & Run Debug
atalog Binding Map u Connection
Confi RTL path | h Hybrid Adapt

e Configure rtl_path parameter —
» Of each hybrid adapter to connect to appropriate hierarchy in RTL design

. " “ | . .
Design Editor = | ——| Filter with “rtl_path”

rtl_path .//

Name Type value Details

- vexpress_vo vepressvo | .| ; —

v i gic600_bridge_inst gic600_bridge ERAN Prov@e the hierarchical path of
RTL side of Adaptor
v Parameters (8}
[#] rtl_path std::string soc_rtl_top.gic600_mgr Specify the hierarchical path of RTL ins|

w* i gic_mgr_axi axi_rti2tim
- Parameters (6)

@l rtl_path std::string soc_rtl_top.gic600_mgr.axis_bfm Set the AVIP BFM RTL instance hierarch
w o rtlcpu_adapter ARMTheodulDynamIQ_rticpu_adapter
- Parameters (4)
@] rtl_path std::string soc_rtl_top.cpu_subsystem.cpu_sig_magr Set path of RTL cpu adapter in RTL hier
w i bridge axi_timz2rtl
- Parameters (8)
[®] rtl_path std::string soc_rtl_top.cpu_subsystem.axim_bfm Set the AVIP BFM RTL instance hierarch
v o ddr_ramo0 smart_memory<32>
- Parameters (32)
[B] rtl_path std::string soc_rtl_top.sm_mem_array Set path of smart memory core in RTL |
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Parameter Rewire Interrupt Hybrid
Choose Starter Platform %a;/el to C?r?u/alRl\?I:)ndoevlz Config / Port and Memory AdeT{ ';i?;(:ve Adaptors & RTL RTL Side changes Build & Run Debug
atalog Binding Map Connection

CPU Wrapper Connections in Example SoC Hybrid

accellera

SYSTEMS INITIATIVE

=== ——— Virtual

\
ARMCortexA510x4CT GIC600 VirtioP9
loader mct H
AA = Device
simple_memory VirtioBlockDevice

ARMTheodul
DynamlQ_rtic

pu_adapter <>

:

crouter

smc91c111_ethe
met

b A
axi_tim2rtl M _uat ttymonitor

Hybrid Adaptors (IRl
chi_tim2rti

S
S m
w

zZ
33

A Y
/ CPU Wrapper with
: \ BFM

"soc_rﬂ__top.giesoo_mgr

gic600_bridge

SOC RTL

| Periph
Master BFM

CHI Master




Parameter Rewire Interrupt Hybrid o
Save to Add / Remove : Add / Remove RTL Side .
Choose Starter Platform Catalog Virtual Models Cog_fl%_l Port and ’l\\AAemory RTL Stubs Adaptors & RTL changes Build & Run Debug
Telixy) e Connection

Platform Build Options — Hybrid Platform

* Click on Project -> Configure Platform Build
Options

* Add the specific build options required for
Platforms

* Build Configuration
* ‘Palladium Hybrid’ —PZ1
* ‘Xcelium Hybrid” - Simulation
* ‘Protium X1 Hybrid’ — Protium

e Skip RTL Build
* |f compiling RTL Snapshot separately
Provide the path of RTL Snapshot

SYSTEMS INITIATIVE

' (] () Platform Assembly Build Settings <@sv07pd07>

©
>)

[ clean Before Building  (?)

Extra Elab Options

-f hybrid_elab.f -L" heliumlib” jreleasecatalog/cadence.comjutilfglobal_verbosity loggerjvdefault/libjrelease.20.03/64bit -
Igiobal_verbosity_logger -scNoDestructorsinElab

Platform Options

Build Configuration | Palladium Z1 Hybrid

| <

hybrid_base platform hybnd configuration for Palladium Emulation mode

RTL Snapshot Location

Jprojfvirtsams/work/heliumjworkareajankitr/samsung/hybrid_db_utility_bus/dst.base.20210601_update_wrapper | Browse

[+ skip RTL Build

Cancel OK




Hybrid
Adaptors & RTL
Connection

Parameter
Config / Port
Binding

Rewire Interrupt
and Memory
Map

Add / Remove
Virtual Models

Add / Remove
RTL Stubs

RTL Side
changes

SEVCAG)
Catalog

Choose Starter Platform Build & Run Debug

Run the Linux Demo - a510 gic600 virtio axi_hybrid Platform

Setup | Contral | Bookmark ‘ DRTL | SOL ‘ InfiniTrace | Clock | PartialFV

t
— Database and Work Directory
Design Directory:| vexpress_vo
Work Directary:|m_workAraining/assembly/ws_2/new_platiorm_a510/run_dir | User Session: s
S S S S vexpress v9.term_0 (on hsv-sc47) =
E bites read, f entropy svallable)
Configuration — 1891?7’1 | 661,096 | done
- 1236 | 662,724 | Initializing random numbsr generator,.
State: RETY Change To: | Sim wn i tatch | B Hot Swap Options Lzed wm pant (it b&t“ Tosd & bits of of entropy ‘“‘11'*13}
Emulator| hsv-5c47 |+ o [ Short [} (Emulator sef o vB-scd119) dbEngine Host |+ (OBEngine started on hsv-sc47) | o728 1 S Fing netuork: sacal 18000000, ethernat &
| B76.709 | udhcpo: started, v1.27.1
Sim Host: hsv-scd7 gﬂ Board: | ﬂ!Board:\ ﬂ 2.138247 | EBI.:W | udhope: sending discover
Options: -HELIUM -HELIUM -ESW config.Aan/cyasrer.plas 21144275 | 682,307 | whcres sonding select for 10,0.2.15
Target Skip 8l [ | /O Assignments | Tri-state VO: | Cahle Status !fUn Oplions config./lan/cya/rel_platior 2147867 | 622.633 | udhcpo! lease of 10,0,2,15 obtained, leass t
vision Mode. [ Download Retry: [0 interval 10 | Debug Mode: 2,166495 | 684,208 | deleting routers
- 2.217013 | 688,445 | adding dns 10.0.2,3
[~ Continuous Upload — Phy S5T2 (SHM) Wave Database: v ¥ 2.247181 | £30.565 | 0K
St A B 3. I %m : & I &c:nm: ?:gm '3:3{?%/‘2 Generic House as
Cosimulation State File Name: Tik3  Path: +|i= fdwim’pl-tfwnﬂr}@?oeoﬂ.knl/wriulllrwt/h-puez
Save Restart ~ Emulatar State v Debug Env 13.412235 | 3 omss | 756.971 | Welcome to SYP Platform!
13.412036 | | 766.981 | Cadence login: root
14,722885 3i1 781753.755|P rd:
16, 414788 I 3,179530 | 769.342 | »
Ja ] Memory Map £
Tnto- U.4/096H |  2.145853 | 682.451 | vempress_vd,slicp_wrapper: b_transport: MAGU(S|=Urod a

Info. 0.470969

2.145683 | 682.451 | vexpress_v9.slirp wrapper: b_transport: Sending packet to Eth slirp

Info 0.470969 | 2.145683 | 682.452 | vexpress_v9.slirp wrapper: b_transport: Firing rx enable event via b_
|transport{) call just after sending packet to Eth slirp

A £ s it End Address ize &f Offset
Downloaded design successfully. 19,135,690,000 ns; [ vexpress_va Busy imer 0.bus 0x1C110000 0x1C110FFF 0x00001000

= vexpress_v9.duaitimer_1.bus 0x1C120000 0x1C120FFF 0x00001000
| vexpress_v9.dualtimer_2.bus 0x1C130000 0x1C130FFF 0x00001000
3 vexpress_vo.dummy_sram.tsocket O0x2E000000 Ox2E1FFFFF 0x00200000
= vexpress_v9.ethernet.tsocket 0x1A000000 0x1A0000FF 0x00000100

= Peripherals EMasters

Z Interconnect vexpress_v9.ps_router

accellera Dvé‘@i
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arameter ewire Interru Hybrid )
Choose Starter Platform %2;’;;; C?r?u/alRl\?I:)ndoevlz CF:JSIfI!I% i/néort Rand ’l\\AA;elrinorypt AdeT{ ';i?;(:ve Adggﬂté;sc t&;(;TL Fc{;:nzlgs Build & Run Debug
Session Controls ’ System View ’ Image and File Browser ’ Registers View Variables Viewer

ws_1 - Helium Software Debug - /lan/cva/android/engelman/training/linux-build/output/buiid/linux-v4.13/init/main.c - Heliur: (on hsv-scd’ -

File Edit Source Refactor Navigate Sea Project Run \Window Help
- PR ' B .
= Breakpoint Manager
Core Selection and Current Status: Reason: [i
Context
1+ Debug 8 | Project Explorer % i (N 1. System View 2 [ Image File Browser iilf Reg D .
isassembly Viewer
* [g Linux_with_symbol [Helium Software Debug) -2 y
@ if? Processors w N vexpress_v9.core [HELIUM] Properties for: core
~ @ vexpress_v9.core [HELIUM] & Ports(4)
« @ vexpress_v9.core.cpud Pa (250 Number of CPUs 4
<unknown function>() at 0x0 Enramersrs : Model Name ARMKleinxdCT
» @ vexpress_v9.core.cpu0
Supplier ARM
» @ vexpress_v9.core.cpul ' @ 9 1
3 vexpress_vd.core.cpu Processor Integration Virtual
» il vexpress_v9.core.cpu2 » @
o vexpress_yS.core.cpuz Instance Name vexpress_v9.core
« @ vexpress_v9.core.cpu3 » @ -
= vexpress_v9.core.cpu3 CPU Name vexpress_v9.core.cpul
= <unknown function>() at 0x0 » WARM F Models Global =
Source Files _Fast_Models_Global_| Image Loaded /lanfcvajandroid/en
5 T » 4l Verbosity_Format_Global_ Symbols Loaded /home/engelmapffan-cva-andrc
Viewer/Editor » Muart 0 - - -
(€] <unknown functi e main.c 8 'th compiler.h ‘W list.h Th ptrace.h ls} head.s "0 =0 &= Outline Disassembly £3 S
hedul tarti : -
i :cu scheduler_starting(} Enter location her ~ 2] R
\.J" * We need to spawn init first so that it obtains pid 1, however <
398 * the init task will end up wanting to create kthreads, which, if
* we schedule it before we create kthreadd, will 00PS 0x0 program_start_addr
400 # 0000000000000000: | MOV X1,#0x80000
Command Console 401 pid = kernel thread(kernel init, NULL, CLONE FS); 6o068ee000000004:  BR x1
" . g e e e Soscnanoaomaasasa nct Ax464c457f
© console 2 | ) Memory [T] Properties 2= Call Hierarchy - #H Y g8 B~y = 0
Wﬂmm Software Debug] Interactive Simulator Console
/ vexpress v9.core.cpud vexpress v9.core.cpul vexpress v9.core.cpu2 vexpress v9.core.cpu3 -break -name 7\ e~
/lan/cva/android/engelman/training/linux-build/output/build/linux-v4.13/kernel/fork.c:2036 \ C
urrent Core
Memory Viewer | xcetiom Selection
xcelium>

ICount: 0 vexpress_v9.core.cpul vmlinux =y
(2022
accellera e
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