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Objective

Perform analysis of Arm® Cortex®-M7 core-based SOC.

Rebuild Cortex®-M7 based virtual SOC.

Port a matured software into Cortex®-M7 platform.

Run Software with different hardware and compiler
configurations.

Perform analysis on Safety and real time behavior using
cycle accurate models.

Ontinental '%l Business Area Autonomous Mobility and Safety (AMS) / November 4, 2020
e Business Unit ADAS / IC Solutions Chethan Muralidhara, Dr.-Ing. Sacha Loitz 4

Public © Continental AG



N\

R0,

&

/

\

/

In the past, we realized that the hardware performance did not suit
requirements at the last stage.

Memory latency caused issues with performance.

Memory bottleneck and problem with system integration, resulted in a bad
hit on the performance.

To discover these problems early, we wanted to analyze safety and real time
behavior on cycle accurate models.
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As a part of safety requirement, we have some timing requirements that are too stringent.

To study how quick the code would execute if it is configured in either TCM or memory.

To measure and check the hardware requirements using software and identify where exactly
we need higher accuracy.

We wanted to transfer huge data from traffic generator to the core and measure the time
consumed.

In fast models, we cannot validate these kind of scenarios and there are high chances that we
might get FALSE PASS.
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Platform Configuration: Memory Map: ooon
x Core: Arm® Cortex®-M7

x SystemC models : Cycle accurate models from Arm®

Address Module Remarks
- a x Interconnect : NIC 400
= = . Exception
= = x SRAM : BP140 0 | TCM (prlvate) vectors
ERELLE x Traffic Generator : Conti specific
20000000 D TCM (private) Stack and heap
x TCM : Both ITCM and DTCM are used
x Cache : Both Instruction and Data Cache are used 30000000 Global RAMO (BP140) Application code

x Floating point : Single precision floating point o
31000000 Global RAM1 (BP140) Application Data

Tool chain:

x IDE used : COSIDE® 2.7 RC
x Compiler : GNU Arm Embedded Toolchain
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Block diagram
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Most of the models were pin level
models. So we had to do several
connections, re-integrations when we
receive the updated models. Interface
definitions and wiring editor feature
helped us overcome the connection

issues.

F] *Abaco_TGMonitor_BP140.scaml 52

i BP140_128 D > | [*

ACLK 2

ARADDR
ARBURST
ARESETn
ARID
ARLEN
ARREADY
ARSIZE
ARVALID
AWADDR
AWBURST
AWID
AWLEN
AWREADY
AWSIZE
AWVALID
BID
BREADY
BRESP
BVALID
RDATA

i_NIC400 -

ARADDR_DMA_AXI_m_if0
ARADDR_M7_PP1_AXI4_m_if0
ARADDR_SRAM_D_AXH4_if
ARADDR_SRAM_I2_AX14_if
ARBURST_DMA_AX|_m_if0
ARBURST_M7_PP1_AXI4_m_if0
ARBURST_SRAM_D_AXI4_if
ARBURST SRAM_I12_AXl4_if
ARCACHE_DMA_AXI_m_if0
ARCACHE_M7_PP1_AX14_m_if0
ARCACHE_SRAM_D_AXM4_if
ARCACHE_SRAM _I2_AXI4._if
ARID_M?7_PP1_AXI4_m_if0
ARID_SRAM_D_AXi4_if
ARID_SRAM_I2_AXI4_if
ARLEN_DMA_AXI_m_if0
ARLEN_M7_PP1_AXI4_m_if0
ARLEN_SRAM_D_AXid_if
ARLEN_SRAM_I2_AXI4_if
ARLOCK_DMA_AXI_m_if0
ARLOCK_M7_PP1_AX|4_m_if0

Connected ports ~ »

i_SimpleMemPP_|.clock
i_NIC400.clk1clk
i_axi_pin_to_timmonitor_i.clk
i_clock_sre_sc2.clk_o
i_axi_pin_to_timMMem _I.clk

i_BP140ResetModule.clk

Disconnect

Disconnect

Disconnect

Disconnect

Disconnect

Disconnect
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COSIDE® support (Contd..)

% We were able to generate the manual

& console [ Properties 53

i 1 <] Schematic Properties
COde In feW places by USIng the — | add_code.45[36] : J/i_MonitorMemPP -> slave.bind(*{i_axi_tim_to_pinMMem -> tSkt_slave}): O : name & value
L, . L, ~ . m add_code.45[37] i i_MonitorMemPP -> master.bind(i_SimpleMemPP -> tSkt): O |name & value
dattri bndt és o6d gener a t | Aributes | ag4 codeasizel | L_simpleMemPP_| -> tSkt.bind(*(L_ax|_pin_to_timMMem_i > iSkt_master)); O | name & value
[ Code Generation || .44 coge.as[3o0] | i_SimpleMemPP_D -> tSkt.bind(*(i_axi_pin_to_timMMem_D -> iSkt_master)); O | name & value
. . [Template || .46 code.ds[40] | 11_SimpleMemPP > directTskt.bind(*(i_axi_pin_to_tim1MMem -> iskt_master)); O | name &value
feature . USIng th IS featu re, we were [Rulers &Grid || add_code.45[41] | ii_axi_tlm_to_pinTG-> tSkt_slave.bind{=(i_TrafficGeneratorCSV -= master)): O |name & value i
| Appearance | add_code.45[42] ; i_TrafficGeneratorCSV->master.bind(*(i_axi_tlm_to_pinTG->tSkt_slave)): |m| : name & value : 77
H add_code.46 | ElfiLoaderload(p.elffile.c_str(), &ram_block_i); O | name & value fr22
able to successfully bind few TLM ports. ‘ - -
Add | Remove | Move Up | Mov-Down|E|Expertmnde

¢ & Console [ Properties £2
“+| Schematic Properties

(Attributes ||| (ginciude EAMBIook.hF

Code Generation #include <SimulationControl/SimControlInterface.h>

IHIHII #include <SimulationControl/SimControlUtil.h>
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With many basic options that are
provided, we were able to import
models from Arm®, create custom
models, integrate all of those and create

our custom SOC platform.

- fpTest
- EARM_IP
+ {BasicUART
v {ZBP140_TrickBoxResetModule
+ & BP140ResetMadule
+ {J CortexM7ResetModule
v {2ibBP140_TrickBox.systemc
» {ZlibBP140.systemc
v {HibCortexM7 .systemc
+ {@ibNIC400.systemc
+ {@NIC400ResetModule
* @ Others
- B&5Top
~ G Top
@ Top_simple_tb.cpp
=| Top_simple_tb.cpp~
[&)Top.cpp
[ATop.h
| Top.scaml
[ Top.xmi
* [ Others
* BETopll
+ Y& configuration
+ BLogs
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Automatic generation of models(xml
and symbols) from the header files, i.e.
SystemC projects were automatically
created from the header files provided
by Arm®,

COSIDE® support (Contd..)

* {}1ibBP140.5ystemc
[RibBP140.5ystemc.cpp
[ IbBP140. Tz

=

IDportMMem_

+ {i§Manitor
+ {iSimpleMem
+ {3TLMGen

e

[ £ import Module  CtisAlt+M |
ctrl+c| |

(] cOSIDE® Explorer 28 B 0iC++ Projects & B éﬁ[& @ =8 {}ibBr140.systemc.ml 3

» FyAbacoToManitor2
* FjAbacoTGRp
* Eisbacorop
~ Ehdapters
» Gaxi pin_to tim
» Gaxi_pin_to_tmmenitor
* Gjaxi_tim_to_ pin
+ i _tim_to_pin_monitor
» }BPLA0ResetModule
» GFBusMaster
v GHIbBP14D_128 systemc
~ GHbBP1AD systeme
[3 ibBPL40.systemc.cpp
[} 1bBP140.5ysteme.h
» GHbBP140.tm
» GfMenor
» GiSmpleem
» GTMGen
v ¥ TrafficGenerator
+ G TrafficGeneratorCsy
+ FOthers
- B
» G} CortexM7_TCM_MODULE
» GiCortexMTResetiodule &
» GHlibCortexM7.systeme
» GHlibCortexi7.tim
» GHIBMIDTCM.systemc:

i BPL407

intialize = true
dumpWaves = false

(ontinental 3
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Templated module and parameters
support the configuration of models with
different bus width, protocol selection,
port width, different clock
configurations, start and end address of
memory, VCD generation control, log

file generations etc.

i SimpleMemPP |

SIMPLEMEM

I_TrafficGeneratorCSV

i TRAFFICGENERATORCSV l

i_clock src_scl
= bogl=
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COSIDE® support (Contd..)

X Automatic test bench generatlon with e e e e e e =
~ @y > Abaco [AbaceCycle TrafficGen_CosideARMRCA] =
+ FyAbacoTGMenitor
support of parameters lead to run  FyAbacoTaManttor2
» £%Abaco_TGMeniter
various software without rebuilding the " GAbacoTaMonitor BP140
[ Abaco_TGMonitor_BP140_simple_tb.cpp
[fAbaco_TGMonitor_BP140.cpp
platfo rm. [lAbaco_TGManitor_BP140.h
W} Abaco_TGMonitor_BP140.png
i Abaco_TGMonitor BP14 New »
[}1Abaco_TGMonitor_BP14|
+ FOthers Open F3
* FyAbacoTGTop DD 4
+ §ZAbacoTop [ [-) Create Documentation Ctri+Alt+D
M WH‘:‘“E‘E“ Ff Create Simple Testbench Ctrl+Al+T §
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