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Trends Create Opportunities

Competitive Consolidation
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Multiple OS’s
Complex
Configurations
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From Single Core to Multicore
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Term

Description

Multicore

Processor with more than one core

Homogeneous Multicore

Processor with identical cores

Heterogeneous Multicore

Processor with non-identical cores
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System Development and Debug Today

Patient data acquisition Patient monitor Enterprise
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Each Device has Different Tools and Runtime Software

Separate and Discrete Processors
Applications are Typically Loosely Connected
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From Multicore to Heterogeneous
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Multicore Configurations

SMP




Multicore Configurations
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Multicore Configurations

SMP




Multicore Configurations
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Multicore Configurations
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N B

A
(o] ot ]

AL
A
H [ ] 1
ex A | | Corte:

4
X A | | Cortex A | | Cortex A |

| Cort




Multicore Configurations
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Multicore Configurations
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Multicore Configurations

SMP Homogeneous sAMP Heterogeneous sAMP
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Multicore Configurations

SMP
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Adding Heterogeneous Cores

Linux or gy Linuxor RTOS or [l RTOS or
RTOS RTOS or BME BME
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Complexity Skyrockets

Extreme complexity is introduced with general purpose
development
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Heterogeneous Development Challenges

Configuring and deploying multiple operating systems and
applications across heterogeneous processors

Communicating between isolated sub-systems on a multicore
processor or between heterogeneous processors

Debugging heterogeneous operating systems and user-space

Visualizing interactions between heterogeneous operating
systems on heterogeneous multicore

Development Complexity
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Core Cores Cores Multiple Cores
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AMP Framework: IPC

IPC using rpmsg

= For inter-processor
communications between

Application Application OS/software contexts
= rpmsg user API for Inter
rpmsg Processor Communication

= Conformance to upstream
Linux rpmsg implementation
RTOS

or Linux or = Stand alone OS agnostic
BT Tl clean-room implementation
of virtio and rpmsg

A A [ AorMor .. J « Usable from RTOS and BME

contexts

virtio

RTOS or Linux or Bare
metal
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AMP Framework: Core Management

Application

[ Application }

rpmsg

virtio

RTOS or Linux or Bare
metal

G B
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RTOS

or Linux or
Bare metal

Used by master OS to boot
remote OSs on remote CPUs

remoteproc user API for
processor lifecycle
management

Conformance to upstream
Linux remoteproc
implementation

Stand alone OS agnostic
clean-room implementation of
remoteproc API




AMP Framework: Use Cases

= Separation:
— Resource constrained, for example power management
— User interface applications from critical functions

« Offload work for:

—  Computationally intensive operations
— Real-time and/or deterministic tasks

remoteproc remoteproc remoteproc

Remoteproc Remoteproc
/rpmsg
Master Core Master Core - Master Core

2 CELARS



21

Heterogeneous System: Example
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Heterogeneous System: Architecture

User Applications

Mentor® Embedded Linux®
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Heterogeneous Debugging Challenges

Extreme complexity is introduced with heterogeneous systems

>

You need to be able to debug all the applications running on all the

different operating systems and
processor cores.

You must determine which cores
need to halt when you hit an OS /" 1sa
level breakpoint on each core. g
You need to identify where there
might be shared resource

contention, or saturation of
processors, busses or devices.

You need a way to see how behavior on one part of the system
affects, or is affected by, a different part of the system.
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How would you debug an RTOS?

Patient Sensor Data Acquisition Application

Webserver Qt® HMI Mentor® Embedded Multicore
Framework

remoteproc —
virtio
Nucleus® RTOS

ARM® ARM®
Cortex®-A9 Cortex’-M4
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How would you debug a Linux App?

User Applications

Mentor® Embedded Linux®

ARM®
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ARM®
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How would you debug a kernel module?

Patient Sensor Data Acquisition Application

Webserver Qt® HMI

romsg

rpmsg remoteproc e

virtio

Mentor® Embedded Linux®

ARM® ARM*
Cortex®-A9 Cortex’-M4
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Heterogeneous Debug Use Cases

Heterogeneous Debug using Sourcery™ CodeBench

Processor Management
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i ; Patient Sensor Data Acquisition Application
ITAG User Applications ITAG/
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Heterogeneous Debug Using

Debug - /home/chris/mgc/embedded/codebench/arm-none-linux-gnueabi/src/glibc/sysdeps/unix/syscall-template.S - Sourcery CodeBench IDE

derby.log

Debug - /home/chris/mgc/embedded/codebench/arm-none-linux-gnueabi/src/glibc/sysdeps/unix/syscall-template.S - Sourcery CodeBench IDE

File Edit Navigate Search Project Run Window Help

35 Debug KA Sourcery Analyzer B@cC/C++

% Debug & Analysis Sessions ven

v & pmd-data-app Debug [Nucleus ReadyStart Debug (Attach)] @ & sync.c [function: sys_sync]
v & pmd-data-app.out
»® Thread [1] 16 (Device #15) (Running : User Request)
»d gdb
kern debug proj Debug [CodeBench Kernel Module Debug (Attach)]
pmd-master Debug [CodeBench Debug (Attach)]
v i® PatientMonitorDemo [370] [cores: 0]
v ® Thread [1] 370 [core: 0] (Suspended : User Request)
= data() at gscopedpointer.h:143 0x76785de0
= operator==<QBrushData, QBrushDataPointerDeleter>() at qscopedpointer.h:184 0x76785de0
= QBrush::operator==() at qbrush.cpp:943 0x76785de0
= QPen::operator==() at gpen.cpp:864 0x76848230
= QPainter::setPen() at gpainter.cpp:3,888 0x768119b8

pmd-data-app.c [line: 148]

virtio_rpmsg_bus.c [line: 794]
virtio_rpmsg_bus.c [line: 870]
X

v @

& pmd-data-app.c 9 virtio_rpmsg_bus.c ¢ esal_common.c % virtio_rpmsg_bus.c 9 tcct_common.c s syscall-template.S £

)
)
B
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T_PSEUDO ERRVAL (SYSCALL SYMBOL, SYSCALL NAME, SYSCALL NARGS)
ret_ERRVAL
T_PSEUDO END ERRVAL (SYSCALL SYMBOL)

#else

T PSEUDO (SYSCALL SYMBOL, SYSCALL NAME, SYSCALL NARGS)
T _PSEUDO _END (SYSCALL SYMBOL)
#endif

libc_hidden def (SYSCALL SYMBOL)

B Console & | 7 Tasks | 53 Nucleus Resources ( Executables =g Progress O Memory

pmd-master Debug [CodeBench Debug (Attach)] gdb
The target endianness is set automatically (currently little endian)

Writable Smartinsert  81:1 Nucleus Profiler is Running
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Sourcery CodeB

®= Variables | ® Breakpoints &2 | i}t Registers =\ Modules

No details to display for the current selection.

= 0| 8 outline 8
u sysdep-cancel.h
U sysdep.h

T_PSEUDO

T_PSEUDO_NOERRNO

T_PSEUDO_ERRVAL

T_PSEUDO_END

T_PSEUDO_END_NOERRNO

T_PSEUDO_END_ERRVAL
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System Analysis using Sourcery Analyzer
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Mentor Graphics Runtime Platforms Portfolio

CodeBench Connectivity § loT § Networking

Eclipse-based

D Nucleus® RTOS Mentor® Bare Metal
Nucleus SafetyCert™ Embedded Linux® / Android
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Debug
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Fast Boot
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Professional Services
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