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Introduction to software/hardware co-development methodology
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The following slides are an introduction to
the tools referenced in the workshop
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Software/Hardware Co-Development Methodology
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Hybrid Reference Platform Allows Flexibility

Core2

Corel CPU Core3

Core4

e User User User
Apps | Apps || Apps
| os1 || os2 || os3
| Hypervisor |

This Platform provides modeling regions (Twin, TLM, Hybrid) that can

be individually modified, but collectively stress the system

Each region provides a complete, executing environment,

that allows

software to execute on “day 17, with the flexibility to quickly change the

architecture and hardware components
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Scalable Verification Power Use-Case

Wldentify power consumption of end-user applications, across 10’s of seconds, pre-silicon
— Execute end-user app; capture/calibrate/analyze power profiles; identify “areas of interest”
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— End-User knowledge needed: how to run apps; how to extract data from OS’s and drivers; etc.

— Multiple methods needed: Execution of Apps; identification of “areas of interest”; sampling; calibration

— Multiple products needed: Veloce HYCON (SW), Veloce Strato+ (HW), Veloce Power App (data), PowerPro (get
power)
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Understanding power evaluation
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Power Dissipation of SoC

O Power dissipation could be determined by multiplying the current running from the
power supply source and the supply voltage
— Supply voltage is highly stable and usually assumed to be constant
— Instantaneous power is usually not of an interest
— Average power is used to indicate the cost of running an application on the HW
— Current is determined over short periods of time to determine the average power over those periods
— For digital circuits, a power equation could represent the components to determine the power dissipation

Payn = A Cioag Vad®

Paak poresr

§
- -

— All components of this equation are HW oriented & .
except the activity factor which completely depends 2 R e L gy
on the running application %

— We need to know information about the HW (RTL =
and beyond) and the running application to get the @ | T -

power Time —
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Software to Systems — How do we do it?

Activity Plot Viewer

Flle Edit View Tools Settings
id| A A X GQY| ¥ = L|| MBLD
[activity (PE) | »| [ contributors ¥] Plot Type: [stacked Line | w| | )

Instance Name Total
..r:tbench.top.uPlald NDF

Instances ML —

[360_pwr_capture|  toenchtop.uplail  m[Reg-a [i[RegCik ja|comb i [Memory
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Power Flow Methodology

Run-Fast to time t then Run-Accurate to Calculate Point n

CPU Power

Run-Fast
Run-Accurate

Ty Ty T, T3 T4 T

3 05 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 &7

Time

Repeat for each power data point \
Sensitivity
Analysis

Runs I Digital Twin +
Emulator
L

Stimuli Veloce Strato+, Veloce
HYCON

Power Pro

Activity

Data at t,
Full Stack

Software Veloce Power App

- Switching Power(uW) Total Power(uW) Percentage(%)
Virtual : 5 = =
r e L] o
Btack” box ° a 558304 398304 or1s
Models 1363476 Sis3.01 22954 8 134759 27554 S
Fioind pipcs i fraidrd e il
o e e [:] e o
i 142769 516.792 6969.5 5742.36 13222.6 23.94%
11152377 B8464.38 34580.2 12179.4 55223.9 100%

[UI-STATS]  PowerPro process is using 28873 MB, peak 31904 MB, and 14296 seconds, 3:58:16 [+GMB, <OMB, +0s] © Tue Sep 14 04:11:44 2021
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Run-Fast Run-Accurate with hybrid emulation
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Run-Fast Run-Accurate Concept

O Hybrid solution introduces the concept of being able to run the end-user application in two
modes - Run-Fast mode or Run-Accurate mode
— 1msec of emulation (with HW acceleration) takes 30min of execution [30sec would take around 2 years]
— Switching between the two modes is done at run time

— The platform needs to be configured to allow the switching at run-time
— With Run-Fast (RF) mode, the main processing element of the SoC, the CPU, is virtually modeled at the instruction level

— Switching from RF to RA takes less than a minute of execution

Goldfish FB

Run-Fast to
v Run-Accurate
Switching

RTL
Shared Memory

*IH
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Full SW Stack with RFRA

3. Use RTL CPU to extract power data
1. Run with Virtual CPU in Veloce Hycon RF using Veloce Power App

4. Use PowerPro to extract power
2. Use Veloce Hycon RFRA to Inject State N X Pow
in RTL - = gy

Table B2-1 Registers with IMPLEMENTATION DEFINED bit fields

Name 0p0 |CRn|Op1 CRm | Op2 | Width | Description

ACILR ELL 3ofel |0 o |L |64 [B23ACTLR ELI Awsiliary Comrol Regisicr LT
onpage B2-.46
ACTIR FI2 3ofel |4 o |1 |64 |B2EACT]

ACTIR T} 3ol {6 o |1 |6 27 ACT] , Azl

AUTOMOTIVE Applications osecion
5 Full Stack SW
N - Boot Code
L.|nux Network Stfalck Stereo - Linux
Linux Ethernet Driver Images - Android
Veloce HYCON |- Auto Apps
RCAR CAN | Display | Ethernet Controller

Virtual Virtual HW Platform
A76AE Virtual GPU Memory || UART

Hybrid Execution Engine
RTL Emulation Engine
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Sampling mechanism
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Power Dissipation Sampling Mechanism on Real HW

CPU Power
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Power Activity Capture Ratio

O Veloce provides flexibility in capturing the power profile for different
capture ratios
— HW board measurement determines the average power during the sampling periods
— For accurate results it is recommended to use CR-1 (Capture Ratio-1, not skipping any cycle)
— Determining the power outside of the Sampling Period is useless and would not match real HW
— We created scripts to determine the power only during the Sampling Periods
— We use the unique RF-RA mechanism of Veloce HYCON
— We run the platform in RF mode to the start of each Sampling Interval (Sl)
— We switch to RA mode and Emulate for the Sampling Period (SP)
— The generated activity is then imported to PowerPro to determine the average power dissipation

— The average power is plotted and compared to the power of the real HW board
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Automating the execution flow
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Automating the Execution Flow

O The flow is fully automated to get the average power numbers
— A shell script to run the platform and a Veloce script (run.do) to execute the following:

— Boot OS on the target
— Mount the target file system to the host file system
— Start the application on target
— Run the emulation in RF mode till the needed Sampling Interval
— Switch to accurate mode RA
— Enable power tracing of the emulation with CR-1 to generate activity database
— Run the emulation for the Sampling Period
— Close the emulation and quit

2022
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Power profile and power analysis
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Veloce Power Profile

O This flow generates a power profile for the design
— Generating this database runs in parallel to the emulation run

Activity Plot Viewer

File Edit View Tools Settings
i@ N e X Q@ | ¥ % || MAB LD || [Activity (RPE) | w| [« v| Plot Type : [Stacked Line | v 4]

Ll
i

Justify : Left = Right
¥| Instance Name Total Reg-Q
..bench.top.uPlaid  390.55 1.47

\80 PWr cap\ul\ tbench.top.uPlaid HRegO\ |Heg-ctk] |Comb HMemow
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Power Profile of an Automotive Appllcatlon

it View Tools Settings

i x| e earaqe g s | Mo

0 We use the power profile to monitor the === - fewemmreceme o
activity of the running application on )

the platform

— For this example:
— We run in RF mode till the point at which we need to

Activity Plot Viewer

Instance Name

in RA SR
— We capture power profile

— In RF, the application takes 25sec of Simulation, 30min
of Execution

— Here we capture in the middle of the application run and
after it finishes (we can see the difference in the activity)

get the average power or check the activity e
) spiph TolA mode Application is running
— We set the capture ratio to 1 and enable tracing e oy ot viewera !
i : . - im| Al ey s Q@ & % | MaR Lo
— We run it for short period 1msec (Sampling Period) | | | [ttt v] it e e~
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Automotive Application using Different HW Designs

O We can quickly re-configure the platform and see the effect

on the power profile
— We run 2core and 4core designs.

— We notice 50% increase in the peak activity
with 4core as compared to the 2core.

File Edit View Tools Settings
i@ N AL QRQY(| 2 % L[| MAR L

[actvity (PE) Rl ¥] Prot Type: [stacked Line | v| || [
al

¥ Instance Name

..ri:tbench.top.uPlaid
Activity Plot Viewer
File Edit View Tools Settings

i) A EN AL QQQ| & % || M LD

w| Plot Type : [Stacked Line | w (]

]l
| Instance Name Total R

|60 puwr_capture | thenchtop uPlaid  m[Reg-G [+ |Reg-Cik [ Comb 8 | Memory

4core design

mmmmm es RIL —

[360_pwr_capture | thenchtop.uPlaid  |Reg-Q |[Reg-Cik i [Comb i [Memory

2core design
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PowerPro Flow

O Two scripts are provided to run the flow

of the power calculation tool PowerPro

— The shell script run_powerpro.sh
— Sets the needed environment variables and license.
— Executes the tcl script run_powerpro.tcl

— The shell script run_powerpro.tcl
— Sets the needed global variables for the flow

— Reads the technology library (to determine node
capacitance and supply voltage)

— Reads the design RTL and builds design internal
database

— Reads the activity database which is generated by
Veloce in the previous steps

— Injects the activity database for all nodes and
calculates the power of all nodes

— Reports the average power in output text file which
can be plotted

accellera
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Design

RTL Power

Technology Reports
Files — " EECIGIGOEE

Engine

Activity ____
Database

run_powerpro.sh
run_powerpro.tcl
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Sample of PowerPro Flow Output

Power Group | Description

io pad Specifies power consumption for all input-output pads in the design.
memory Specifies power consumption for all identified memory objects.

black box Specifies power consumption for all black box objects.

register Specifies power consumption for all flop and data latch objects.
combinational Specifies power consumption for all combinational gate objects which

|
|
|
I
|

| are not part of clock network.
sequential | Specifies power consumption for all CGIC and clock network latch objects

| (only if global pa clock network include cgics is set as 0).

| Specifies power consumption for all objects which are part of clock

| network. CGIC and latch power is excluded if global pa clock network include cgics

| 1is set as ©O.

| Specifies the total power of the design.

clock network

Power Group Count Leakage Power (uWw) Internal Power(uW) Switching Power(uw) Total Power(uw) Percentage(%)
io pad 0 0 ] (] 0 0%

memory 0 e 0 0 e 0%

black box 15400 e e 2466.85 2466.85 0.08%
register 1132068 837.503 327492 28593 356922 11.5%
combinational 8891559 20255.7 1.30165e+06 1.17945e+06 2.50136e+06 80.63%
sequential 0 0 2] 0 0 0%

clock network 138886 148.001 143868 97693.5 J = 7.79%

total 10177913 21241.2 1.77301e+06 1.3082e+06 3.10246e+06 100%
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Comparing emulated power with real HW
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Board Measurements Setup

O For power calculations, current flow on the power supply grid of the whole Odroid
board is measured with Smart Power2 device
— Current is measured for a Sampling Period (SP) every Sampling Interval (Sl) on the power grid
— Default SP of 1.1msec and Sl of 1sec are used to get the power of the board
— Odroid-N2 SBC board contains 4-core ARM v8 based Amlogic S922X SoC
— OS is running on the board for around 1 minute

— ADAS (Advanced Driver-Assistance Systems) application with PAVE-360 object detection and Al object
classification are running on the board to measure the power dissipation

— ADAS (Advanced Driver-Assistance Systems) application runs for around 30 seconds (within the 1min)

— Maximum power defined by the board specifications for all components under stressful conditions is
determined to be around 11.5W

— Maximum power defined by the board specifications for 4-core ARM v8 CPU under stressful conditions
is determined to be around 5.5W (which represents around 50% of the board power)

2022
accellera A=W ) D\!{éEZN
[UNITED STATES|

SYSTEMS INITIATIVE



Veloce HYCON Setup

O The following is used/assumed to get the power graphs for the Digital Twin:

SYSTEMS INITIATIVE

RF mode is used to boot the OS [in 2000msec RF Simulation Time (SimT)]

ADAS application for PAVE-360 object detection and Al object classification is running
on Veloce HYCON platform

ADAS application is left to run for multiples of 300msec RF SimT then the emulation is
switched to RA mode

Power is determined for a SP of 2msec in RA mode
Activity Capture Ratio (CR) is set to 1 to be able to do power estimates
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Comparing Emulation Results with HW

O Here is the power of the Odroid HW board versus the Emulated values
scaled based on circuit size

CES Demo Power Hycon

017 117 217 317 417 517 617 717 817 517 1017 1117 1217 1317 1417 1517 16.17 17.17 1817 19.17 2017 21.17 22.17 2317 2417 2517 26.17 27.17 2B.17 29.17 3017 31.17 3217

Watts (@1.8GHz, 0.8V, A73) Crdroid (X/7)
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Execute the platform for performance
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Areas to Explore

Areas to Explore during the Workshop

PAVE360 CPU Utilization L x

sion 1 - Tim |=% Edge_2core - Ti 28 s o |

O CPU Utilization for: 2-core, 4-core, 8-core e

80.0
70.0
60.0
50.0

O Execution of the ADAS software B

200
10.0-
0.0

#cruo
CPU 1

CPU (%)

O Change execution time e I

O Change number of cores

RoboK Visualisation image O (on pav.. — X
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Running the Platform with CPU Utilization Flow

0 We created a script to run the whole flow on the platform. It does the
following:
— Runs the Emulation (using Veloce Strato+)
— Boots the OS on the platform
— Runs the application
— Dumps the CPU utilization raw information every 1 sec of execution
— Converts the raw data to a format that can be displayed using Siemens Sourcery Analyzer tool

accellera L 2 BYEST
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Viewing the results
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CPU utilization, during the application execution, will
be visualized to allow analysis.

|Z: Session 1 - Tim |== Edge_2core - Ti 23 Wa = B0
PAVE360 CPU Utilization  x

110.0 # cPUO
100.0 ) CPU 1

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0 ;
10.0+ : " A —
0.0

CPU (%)

T T T T T T T T T
1.0005 1.0015 1.0025 1.0035 1.0045
Time (s)

< | >« >
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urcery CodeBench IDE Launcher (on velsa-flcm4)

Sourc
. . o
Select a directory as workspace
e p S O | S u a | Z e a a r u | I | I | I . g Sourcery CodeBench IDE uses the workspace directory to store its preferences and development artifacts

Workspace: | I - | Browse

O Sourcery Analyzer (SA) is a plugin for AR
Codebench Siemens tool
— Launch SA using e ST

— Once SAis up and running, create new Analysis project ==f ==

— Import the database to SA e o
— Click on the created Session > Agents

— Double click on the “PAVE360 CPU Utilization” under the —— —l

“Analysis Agents” Tab T T
— Note, you can access pre-captured results

requests.

PAVE360 CPU nice
CPU time spend in nice

Displays CPU utilization.

j————-1
==

PAVE360 CPU Urilization
==

PAVE360 I0Owait
CPU Time in 10O wait state

PAVE360 CPU Utilization

This agent has no paramet
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CPU Utilization with 4-Core Hardware Design (App1)

|=: 4core - Timeline 22 | =5 8core_Aff - Timeline |Z: 8core_NoAff - Timeline = B8
PAVE360 CPU Utilization [ X

110.0 l cPruO
100.0 CPU 1
90.04 CPU 2
80.0 § cPru3
70.0+
60.0 4 k
50.04\!
40.04 |

30.0- \ f

20.04 |
10.0 - \/'
0.0

-10.0

CPU (%)

I 1 I I | I I
50.5m 51.0m 51.5m 52.0m 52.5m 53.0m 53.5m 54
Time (s)

' NI D

HW 4-core
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CPU Utilization with 8-Core Hardware Design (App1l)

[E: 4core - Timeline IE: 8core_Aff - Timeline [£Z: 8core_NoAff - Timeline 23 = -
PAVE360 CPU Utilization - x

f cPUuO
CPU 1
CPU 2

§ cPU3

§ cPU 4

# cPus

l CPUB

f cPu7

CPU (%)

\

.. N . S R A R
50.5m 51.0m 51.5m 52.0m 52.5m 53.0m 53.5m 54.0m
Time (s)

< DIK O

HW 8-core with Affinity Disabled (open SW to 8-core)
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CPU Utilization with 8-Core Hardware Design
(utilizing only 4 cores in SW, App1)

|Z% 4core - Timeline |=: 8core_Aff - Timeline 22 || 8core_NoAff - Timeline = 0

PAVE360 CPU Utilization . av

'y

CPU (%)

y | s | = 1 £ | = I . 1 s | b | . I
50.5m 51.0m 51.5m 52.0m 52.5m 53.0m 53.5m 54.0m 54.5
Time (s)

< NI Ly

HW 8-core with Affinity Enabled (limit SW to 4-core):
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CPU Utilization 2-Core Edge SW (App?2)

|E: Session 1 - Tim |=: Edge_2core - Ti 83 | ™ - o
PAVE360 CPU Utilization x|

110.0 # cPUDO
100.0 _ " CPU 1

90.04 VAN W,
80.0 — ' \ /
70.0 -
60.0
50.0
40.0 -
30.0 -
20.0 /' \ '\ ‘,
10.0 A A —
0.0

CPU (%)

K

N —y T T
1.0005 1.001S5 1.0025 1.0035
Time (s)

HW 2-core
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CPU Utilization 4-Core Edge SW (App2)

|=£ Edge_2core - Ti |=Z Edge_4core - Ti &3 s = A
PAVE360 CPU Utilization x|
110.0 # cPUO
100.0 CPU 1
90.0_/\ CPU 2
80.0- \\ 2/ ~— A l,".. # cPU3
— 70.0 - \.n / Y ), A 4’ i' |||
Wi / ] f
E% 60.0 Lo\ f\. fl \\ ,"\ \ I \‘I I‘\
z 50.0 e WAZN\N /A1
“ 40.04 L \ f \/ ‘ '~. / \ / l! '.\
\ | A\ 1 "-' \ J
30.0 — Y [ Y O\ AL y
20.0 \ \ M/ ]
10.0 ' e 'Y JVV
0-0 v L] v T b L hd L] b L] hd L b T hd 'l. - L
L ‘[ L I L l v ]' L I L L l v I L I' L :
1.0005 1.0015 1.0025 1.0035 1.0045
Time (s)
< | EE >
HW 4-core
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CPU Utilization 8-Core Edge SW (App2)

[ZZ 4core - Timelin IE: 8core_NOAff - T |=% Edge_8core - Ti &3 .| = B8

PAVE360 CPU Utilization S av -

CPU (%)

4]

v T v T v T v T T T d T T T d T v T d
1.0005 1.0015 1.0025 1.0035 1.0045
Time (s)

HW 8-core
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Changing the platform
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|bash-4.2¢ hycon-configure --list
{CONFIG_DESIGN CPU MODELS='CORTEXA76AEx2"'

. .
CONFIG_DESIGN GIC MODEL='GIC400"
{CONFIG_DESIGN INTERCONNECT MODEL='CCI550°
CONFIG_MEMORY SIZE='6GB'

CONFIG_FLEXMEM='n"'
|CONFIG_HEADLESS='n'
|CONFIG _DISPLAY='hdlcd'
CONFIG DISP RES='1280x720'
|CONFIG_DISP DEPTH='32"
|{CONFIG_FILESYSTEM BASE='$HYCON_PLATFORM DIR/sw/output/images’
CONFIG_FILESYSTEM LIST='rootfs.ext4'
{CONFIG KERNEL='$HYCON PLATFORM DIR/sw/output/images/Image"
CONFIG_DTB='$HYCON_PLATFORM_DIR/sw/output/images/board.dtb’
|CONFIG_RAMDISK PROVIDED='n'
- |CONFIG_ROOT_OPTION='root=/dev/vda’
e standard way to re-configure the
{CONFIG_INTERCONNECT QUESTA LIB='"
JCONFIG INTERCONNECT VELOCE LIB MAP='CCI550 lib:/home/srreddy/voyager/SPP/veloce/
- " 1CCI-558/r1pB®/cci550_siSdvm2mem3sys3/veloce/v2l_0_1/CCIS50_1ib’

CONFIG_SLA="n"

platform is to use hycon-configure
i{CONFIG RFRA="y"'
iCONFIG_RECORD CODELINK='n'
|CONFIG_CPU='library"

— {CONFIG_CPU_QUESTA LIB='"
It pr0V|deS Couple Of optlons to Conflgure the platform |CONFIG CPU VELOCE LIB MAP='MP@95 Cortex A76AE 1ib:/home/srreddy/voyager/SPP/velo
ce/MPO95 Cortex A76AE/rlp®/rtl 2core/veloce/v21 © 1/MPO95 Cortex A76AE lib"
CONFIG GIC='library’
HW and SW CONFIG_GIC_QUESTA LIB=''
CONFIG_GIC VELOCE LIB MAP='GIC400_lib:/home/srreddy/voyager/SPP/veloce/GIC/veloc

e/v2l 6 1/GIC400 1lib'
CONFIG RTL BUILD SCRIPT='

— An option “--list” gives the current configurations

bash-4.2% hycon-configure --interactive
. . iCPU cluster models in design (format: <cpu name>x<num cores>x<num clusters>):
— hycon_conﬂgure - -list (current: CORTEXA76AEx2)
[GIC model name:
0: GIC400 (current)
3 (11 A g ” A 3 A 1: GIC500
— An option “--Iinteractive” gives interactive way to re- | 2: GIC600 _ ‘
Please select the number of the desired option:
Interconnect model name:

Configure ‘ ? 221550 (current)

| 2: CMNGOO
a a C Please select the number of the desired option:
— hycon-configure - -interactive How much memory is present”
: 256MB
512MB
1GB
2GB
3GB
: 4GB
6: 6GB (current)
:Please select the number of the desired option:
fCONFIG_FLEXMEM: (y/N):
fRun without host visualization windows. (y/N)
\Display controller model:
I ©: None
1: ARM HDLCD Controller (current)
Please select the number of the desired option:
Display resolution:
(current: 1280x720)
Display color depth:
0: 8

VB WNED

1: 16
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Installing Different SW SN Sl R

QEMU UART (on velsa-flcm4) - o x

console:/ #

console:/ #

console:/ # ls -lart

total 2120

dr-xr-xr-x 144 root root 1970-01-01 00:00 proc

0 PAVE360 applications are easily installed on G 4Tt roat 0 1970-01-0t Goioo g

dr=xr-xr-x 26 root root 0 1970-01-01 00:00 :lgzt
== 2 970-01- 3
the platform derT fre e e e
druxr-xr-x 2 root root 4096 2019-08-27 23:10 persist
druxr-xr-x 2 root root 40386 2019-08-27 23:10 ocem
2 You h Lj ART inal G 3 root root 403 2019-08-27 23:10 metadat
ou have Linux based U terminal to crosc b e e
a . - “PuXr=X——= % root shell iggg ggig-gg-ég gg:ig ;nit.envir‘on.rc
d —-Xr= t t =05- H i
communicate with the platform machine to Srwc— 3 sostem coche 4038 2019-06-27 23410 cache
L s Easemnane,
- 3 H e = -x— 1 t -08- X nit, _32.r
install any application and run it T 1veet chell 53 2o19-0B-7 53110 Init.ropoteds bhirc
- X —— 1 root shell 511 2019-08-27 23:10 init,zugote32.rc
=ruxr-x=-= 1 root shell 5646 2019-08-27 23:10 init.usb.rc
P - ;ruxr—x-—- g root shei] :ggg ggig—gg-ég gi:ég ini;.usb.conFing.rc
—r roo -08- -4 vendor
O It is good practice to be able to run your ok 3rost whell 4038 2013-0658 01i43 sbun
i drm m vasmsmadish
H H H — roo roo =00- : system
appllcatlon In batCh mOde to allow 1:35::-5:-5 1 root root 21 2019-08-28 02:02 sgcard -> /storage/self/pr
t t- ?Stﬁ—-r-— i root root i? ggig-gg-gg gg:gg produgt/—) /sgﬁtem/‘product
e t t -08- H tc - t. t
automation urr Irest regt 15 2090029 05108 dep - reendersiin/dsp
lrw——————- 1 root root 23 2019-08-28 02:02 default.prop -> system/etc
/prop.default

- - lrw-r——r—— 1 17 2019-08-28 02:02 d -> / 7k 1/deb:
O Also, the target file system is mapped to the i oo iDeet 13 2019-08-28 02:02 charger —> /<bin/charger
J lrw-r=-r-- 1 root root 50 2019-08-28 02:02 bugreports -> /data/user_d
h it il data bet th e Ty et e T TN S a7 B 00 Bl faiahin
os o eaSI y move a a e ween em druxrux——x 4§ system system 4096 2019-08-28 02;02 data ?

druxr—xr—x root root 80 2019-08-28 02:02 storage

druwx-————— 2 root root 16384 2019-08-28 02:02 lost+found
druxr-xr-x 2 root root 40396 2019-08-28 02:05 lib
druxr-xr-x 21 root root 4096 2019-08-28 02:06 ..
druxr-xr—x 21 root root 40396 2019-08-28 02:06 .
console:/ # I
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Changing the Emulation Execution L A

source $env(WARPCORE_HOME)/include/warpcore_command.tcl

if {[file exists $env(HYCON_SIMULATION_DIR)/user-run.do] == 1} {
source $env(HYCON_ SIMULATION DIR)/user-run.do
}

### ***% Booting 0S *#**

0 Emulation execution is done through
Script to maintain determinism and ::: ;?ri‘sfg;uiémg;:g:nwﬁ:ee;:;)oz 25emsec for Android to boot (to have a deterministic run)

BHE AR
#run 250ms

=
automatlon- ### increase the resolution to check the Utilization

### 200msec
#run 200ms
### lsec

0 To change the Emulation time, you need e

catch {exec hycon-adb shell " mount -t 9p -o trans-virtio dropbox /data/robok " }

H H catch {exec hycon-adb shell " echo
to c ange on y one va ue In t e scrlpt. "**4++cpu_Utilization After_lsec_(RoboK_is_running_in RF)****' > /data/robok/
cpu_utilization/cat_proc_stat_new.txt" }
catch {exec hycon-adb shell " cat /proc/stat >> /data/robok/cpu_utilization/
cat_proc_stat_new.txt" }
stop
‘ irun 156us
. i A X run
# for { set 1 @ } { $i<2 } { incr i } { icatch {exec hycon-adb shell " echo

### Will do only two seconds for testing
for { set 1 ®@ } { $i<30 } { incr i } {
run 1s
run
catch {exec hycon-adb shell " echo
"#*%%cpu_Utilization After_more_lsec_ (RoboK is running_in_RF)#****' >> /data/robok/
cpu_utilization/cat_proc_stat new.txt" }
catch {exec hycon-adb shell " cat /proc/stat >> /data/robok/cpu utilization/
cat proc stat new.txt" }
stop
run 150us
run
catch {exec hycon-adb shell " echo
"#*44%cpu_Utilization After_more_150usec_(RoboK_is_ running_in_ RF)****' >> /data/robok/
cpu utilization/cat proc stat new.txt" }
catch {exec hycon-adb shell " cat /proc/stat >> /data/robok/cpu utilization/
cat proc stat new.txt" }
stop
}
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Summary

1 A methodology to run end-user application on top of an OS in an emulation
environment was presented

1 Methodology enables running the full end-user application in minutes not years
O Methodology allows switching to the RTL accurate hardware model when needed

O Switching to RTL allows collecting valuable data about the power and
performance of the SW/HW

O Whole flow takes days not years to get the power and performance profiles

O Analyzing the effect of changing the SW and/or the HW on the power and
performance profiles is easier with the presented methodology
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Questions
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