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* 3 Types of Power * Instantaneous energy * State based power consumption | | .  powerStates can *  Thermal
Generators in VisualSim capacity of both electronics (controller, be defined using Management
* Power Profiles can be * Battery Life Remaining SOC) and Mechanical parts PowerTable or based on
defined with constant or * Total Battery Consumption (brakes, wheels) using a state average power
variable charge capacity * Charge drop due to power * Average Power, Instantaneous change diagram and power state
(Watt-Hr) surge Power and Cumulative Power changes
* Battery Low Warnings report
D
6 ‘,
* Decide on power management algorithms based on power consumption * Generate UPF format with power domains and
* Sizing of power generators associated voltage levels
* Debugging power spikes * Generate systemVerilog power testbench
* Understanding power consumed by the software application * Generate powerState change VCD dump for

* Power Consumption overhead due Voltage and Frequency Transition time debugging



MIRABILIS

Concept of VisualSim Power Technology Goonnn

Incorporate hardware, software and network
Power changes based on Workloads and use-cases

Power for each devices modeled as states at each clock cycle

Task -based power, transitions and management logic

Hierarchical power management with each H block owning an
individual Power Table

Next-level Power Table cumulates all lower-level power devices

Looks at each of the entities in detail

Generate UPF power profile for downstream test
and SystemVerilog Testbench for Power

Reports are average, instant, battery life, usage,
comparison between input, available and consumed

o Generation- Multiple sources- wind, solar, motor, constant and
custom

o Storage- Types of batteries

o Consumption at various rates by multiple devices with different
clock speeds

o Management based on time and custom logic

Functional - Timing and Resource
Portion : Portion :
Function 1 » Timing 1
> "Function 2 » Timing 2 >
: sition Time
Function N - » Timing N

Block Functional and Timing Diagram
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Block Power Mode Diagram

Power is now an integral part of Architecture Exploration



MIRABILIS

Power Generator

Time-Energy
o Constant Power Source Time_Energy_Generator

> File Based

° Time Based

Motor-Energy

o Motor Based Power Generation
Motor_Energy Harvester

o> Wind Based Power Generation




MIRABILIS

dlels|ifg]n]
UseTraceFile: false /* boolean enables mode */ Using Trace file from
Trace_File_Name: /* file name */ existing system
UseTimeBased: false /* boolean enables mode */
Time_Based_Duration: 10.0E-03 /* time seconds */ Using Time-based
Time_Based_Charge_Setup: [ | /* Time-Based Charge Profile */ 1. Duration is the period
ID StartWwHR EndwHR Efficiency PercentTime ; 0 - -
1 0.0 50.0 100.0 15 0 ; 2. Setyp has Aoftilme in the
2 20.0 20.0 100.0 50.0 ; Period of each time
3 20.0 0.0 100.0 15.0 ; :
: e e 100. 0 200 i Charge can.mcrease o!’
reduce during the period
4. Efficiency is amount of charge
converted
UseConstant: true /* boolean enables mode */ Constant output at
ConstantChargeCapacity: 500.0 /* charge rate in Watt-Sec */ the set rate
SimTime: 1.0




VI

Use_Wind_Turbine:
Wind_Turbine_Setup: W

row:
k:

Cp:
Use_Motor_Generator:

Motor_Charge_Setup: W

SimTime:

|
otor-Energy Settings kg -

false

/* Wind_Turbine Charge Profile */

ID Duration Speed Efficiency ;

1 4.0 3.728  95.0 ;

2 4.0 4.970  97.0 ;

3 4.0 5.592  100.0  ;

4 4.0 6.213  100.0 ; Compute the Wind Power based
5 4.0 4.970  97.0 ; - .~

e 4.0 1319 950 ! on air speed and efficiency

1.0/*Rotor Radius in meter*/

1.225/*air Density*/

0.000133/*Constant*/

0.40/*Maximum Power Coefficient*®/

frue

/* Motor-Generator Charge Profile */

ID RPM Duration chargecapacitywHR Efficiency ;
1 0 10.0 0.0 100.0 ;
2 2500 10.0 55.0 100.0 ;
3 2500 10.0 55.0 100.0 ; Motor based on RPM
4 4000 10.0 105.0 100.0 ;
5 4500 10.0 110.0 100.0 ;
6 4000 10.0 105.0 100.0 ;
7 2500 10.0 55.0 100.0 ;
8 2500 10.0 55.0 100.0 ;
9 0 10.0 0.0 100.0 :

1.0




MIRABILIS

Power Storage - Battery

Used to capture
Rate of consumption

o

o

Impact of continuous charging

o

Lifecycle loss due to power spikes and thermal shock

o

(Experimental) Heat and Temperature

Types of batteries support
o Battery database support NiCd, Li-lon, NiMh, LdAcid

Activities modeled
o Charging- SOC threshold, Turbo charge, all input charge
> Discharge- From the PowerTable
o Lifecycle, discharge



Battery Block - Parameters MIRABILIS

Requires Unique name

Battery_Name: "Battery_1" >
BatteryProfilefile: Battery_Database b . Default database provided
Battery_Selection: Li-ion > Select battery type
customCharging: (] > Default charging is the value arrive. Click to Custom
50C: 80.0/*in percentage®/ > State of Charge for charging to resume.
TurboCharge: [ > Enable Turbo charging
Turbo_Charger_Table: W ID percentage ChargeHour ;
"1t 25 15 _ o
-t N Time taken to get to each level of charge. Similar
’ to phone battery chargers

Note:

Power generated when not charging is wasted.
User can add items to the database

Edit the instance to add the new battery types




MIRABILIS

Block Ports

Connect
1. Power Generator Connect Output Ports to
2. Aging input in % TimeDataPlotter and
3. Power Table TextDisplay
Instantaneous power
port Current Energy
Battery Block _ - Capacity output port
-
-
ChargeFromGenerator_Port —— == =) ¢ Available_Energy_Capacity (Watt-Hr) Battery life
attery_Life_Remaining (%) __ ..
=== E - = = = = remaining Output
SimulateShocks_Port = — _ v \/ T = - Port
- - i -

Consumption_Input_Port =~ Battery Stats Output Port



Power Management
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Power Table

Edit parameters for PowerTable2 - o X

Block_Documentation: [#|This is the Excel spreadsheet import. The power
information is maintained here.

Manager_Name: "Manager_1"

fileOrURL: Browse

Manager_Setup: i Architecture_Block Standby Active Wait Idle Down Existing OffState OnState t_onoff Mhz Volts

© |Streaming_Board_ARM_1 stdy act wat id1 0.0 Standby  Standby  Active 1.0e-8 Processor_Speed_MHz 1.0 H

Streaming_Board_ARM_2 stdy act wat id1 0.0 Standby  Standby  Active 1.0e-8 Processor_Speed_MHz 1.0 H
Streaming_Board_MOVE 25.0 100.0 0.0 0.0 0.0 standby  Standby Active 1.0e-8 1000.0 1.0 ;
Cache_I_Cache_aRM_1 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
Cache_D_Cache ARM_1 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
Cache I Cache ARM_2 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
Cache_D_Cache_ARM_2 50.0 150.0 0.0 0.0 0.0 standby  Standby Active 1.0e-8 1000.0 1.0 ;
Cache_L2 50.0 150.0 0.0 0.0 0.0 Standby  Standby  Active 1.0e-8 1000.0 1.0 H
Streaming Board HW_ACC 10.0 100.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
Streaming_Board_HW_ACC_Bus 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
Streaming_Board_RAM_Bus 50.0 150.0 0.0 0.0 0.0 Standby  Standby  Active 1.0e-8 1000.0 1.0 H
Streaming Board_ROM_Bus 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
Streaming_Board_Ext_SDRAM_Bus 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 ;
Streaming_Board_Ext_FLASH_Bus 50.0 150.0 0.0 0.0 0.0 Standby  Standby Active 1.0e-8 1000.0 1.0 H
ACT_Standby_Ext_SDRAM 37.6 0.1 22.4 0.0 0.0 Standby Standby Active Cycle_t 1200.0 1.0 i /% No Rd, Wr *#/
ACT_Active_Ext_SDRAM 37.6 0.1 22.4 0.0 0.0 Standby Standby Active Cycle_t 1200.0 1.0 i /% No Rd, Wr =/
ACTIVATE_Ext_SDRAM 0.01 38.4 0.0 0.0 0.0 Standby Standby  Active Cycle_t 1200.0 1.0 i /% No Rd, wr */
WTR_Power_Ext_SDRAM 0.0 216.2 0.0 0.0 0.0 sStandby Standby Active Cycle_t 1200.0 1.0 ; /% Same as Wr %/
Write_Power_Ext_SDRAM 0.0 216.2 0.0 0.0 0.0 standby Standby Active Cycle_t 1200.0 1.0 ;
Read_Power_Ext_SDRAM 0.0 392.2 0.0 0.0 0.0 standby Standby Active Cycle_t 1200.0 1.0 H

PowerTable RRD_Power_Ext_SDRAM 0.0 13.8 0.0 0.0 0.0 standby Standby Active cycle_t 1200.0 1.0 :

f RFSH_Power_0_Ext_SDRAM 11.8 12.0 0.0 0.0 0.0 Standby Standby Active Cycle_t 1200.0 1.0 i /# Standby no Rd/Wr, else Down */
RFSH_Power _15_Ext_SDRAM 11.8 12.0 0.0 0.0 0.0 standby Standby Active Cycle_t 1200.0 1.0 ; /7 standby no Rd/wr, else Down */
Streaming_Board_Ext_FLASH 150.0 350.0 0.0 0.0 0.0 Standby  Standby  Active 1.0e-8 1000.0 1.0 H

—> Scheduler_EBU_Scheduler 75.0 250.0 0.0 0.0 0.0 sStandby Standby Active 1.0e-8  1000.0 1.0 ;
Scheduler_LMU_Scheduler 75.0 250.0 0.0 0.0 0.0 standby Standby Active 1.0e-8 1000.0 1.0 :
STR_AXI_ARM_Rd_Data_Channel 70.0 300.0 0.0 0.0 0.0 sStandby Standby Active 0.0 1000.0 1.0 H
STR_AXI_ARM_Wr_Data_Channel 70.0 300.0 0.0 0.0 0.0 Standby  Standby  Active 0.0 1000.0 1.0 H
Delay_to_Change_State: [ |/* Async_State_Change. First row contains Column Names, expressions valid for entries except Device Name.
77777777 Device Name------- -------—----Time State--------- %/
Architecture_Block State Time_or_Express Next ;
Scheduler_HW_Engine Standby  1.0e-3 Idle ;
Expression_List: [F|/* First row contains Column Mames.
Reference Expression )
Name Value ;
cycle_t 0 H
multi ((2.0e-19)*Processor_Speed_MHz*Processor_Speed_MHz*1.0e12)+ ((-6.0e-11)*Processor_Speed_MHz*1.0e6)+0.017 ; /*value in Watts*/
act multi*l.0e3 ;/% since power table is set to be using in milli watts scale, multiplying with 1.0e3 to balance it*/
stdy 0.1%act ;
wat 0.95%act H
1d1 0.02%act ;
Battery_Units: Milli_Watts v
State_Plot_Enable: (]




Power State Table Entry

2 Manager_Name: Unique name for this Power Manager
° Manager_Setup parameter :

— Architecture block : Lists the devices supported by power table. A device can be divided into multiple sub-components with a unique line for each
(Example-DRAM)

v/ Power States: (Minimum list; Additional states added per need)
& Standbyv: Power consumption when device is idle
Active: Power consumption when device is processing a task
[~ Wait: Power Consumption when device is waiting for a response
Idle: Power consumption during Off state of the device

Edi|f parameters for PowerTalle2

|
Blodk_Documentation: W Thas 15 the Excel spreadsheet import). The pul-nler"
information 1s maintained here.

A 4

Manager_Mame: "Manager_1"

fileOruRL:

Manager_Setup: W /* Power_Tablle. First row contains Column Mames, expressions| valid for entries except Device Name.
———————— i I . = = A 4 -----0Operating States------ ---—-———-—---State Transitions--------- --5peed-- --Exist-- */

Architecture_Block Standby| |Active Iﬁm |Id1e| Existing Off5tate OnState t_OnOff Mhz Volts

Streaming_Board_ARM_L Sty act wWat 1d1 standby  Standhy  Active  1.0e-8 Processor_Speed_MHz 1.0 H
Streaming_Board_ARM_2 sty act wat 1d1 standby  Standbhy  Active  1.0e-8 Processor_Speed_MHz 1.0 H
Streaming_Board_MOVE 25.0 100.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 H
Cache_I_Cache_ARM_1 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 H
Cache_D_Cache_ARM_1 50.0 150.0 0.0 0.0 Standby Standby  Active  1.0e-8 1000.0 1.0 :
Cache_I_Cache_ARM_2 50.0 150.0 0.0 0.0 Standby Standby  Actiwve  1.0e-8 1000.0 1.0 :
Cache_D_Cache_ARM_2 50.0 150.0 0.0 0.0 Standby Standby  Actiwve  1.0e-8 1000.0 1.0 :
Cal:he_lrz 50.0 150.0 0.0 0.0 standby  Standby AE‘t'iVE 1.0e-8 1000.0 1.0 ;




Transition Details

v Operating State:

Existing: Initial state of the device

OffState: Off state of the device

- OnState: Active/ON state of the device

Transitions
t OnOff: transition time delay from one state to another. Value can be modified dynamically
“t_OnOff can be used to specify the time it will take to reach the peak power level once the change of state has
been made.

i BowerTable?

D

Edit parameters

Blodk_Documentation: W This iz the Excel spreadsheet import. The power
information is maintained here.

Manager_Mame: "Manager_1"

fileOruRL:

Manager_Setup: W /™ Power_Table. First row contains Column Mames, expressions valid for entries except| Device NIME.
———————— Device Namg------- ---—--———-Power 5States------ ———-Niperatijng Wtates---¥-- -—---¥---—--5tate Transitions--------- --5Speed-- --Exist-- */

Architecture_Block Standby  Active Wailt Idle |E1<'i51:'ing offstate DnStatEI |t_DnD‘F'F| Mhz Volts :

Streaming_Board_ARM_1 stdy act wat 1d1 andmy andby CLive .de- Processor_Speed_MHz 1.0 :
Streaming_Board_ARM_2 sty act wat idl standby  Standhy  Active  1.0e-8 Processor_Speed_MHz 1.0 ;
Streaming_Board_MOVE 25.0 100.0 0.0 0.0 Standby  Standhy  Active  1.0e-8 1000.0 1.0 ;
Cache_I_Cache_ARM_1 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 ;
Cache_D_Cache_ARM_1 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 :
Cache_I_Cache_ARM_2 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-& 1000.0 1.0 H
Cache_D_Cache_aARM_2 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 H
CﬂthE_lTZ 50.0 150.0 0.0 0.0 Standby  Standby Actjve 1.0e-8 1000.0 1.0 H




Power Table Parameters

v Optional Parameters

¥—Mhz: used for computation done in Expression List

#r Volts: used for computation done in Expression List

| More variables can be added. The values can be dynamic

Edit parameters|fdr PowerTable?

Blodk_Documentation: W This iz the Excel spreadsheet import. The power
information is maintained here.

Manager_Mame: "Manager_1"

fileOruRL:

Manager_Setup: W /* Power_Table. First row contains Column Mames, expressions valid for entries except Device MName.
———————— Device Namg------- ---—--———-Power 5States------ --—--0Operating 5tates------ ----——-----5t3 ransitions-------=-= V--Speed-- --Exist-- */

Architecture_Block Standby Active Wait Idle Existing Off5tate OnState t_OnOff Volts H

Streaming_Board_ARM_1 stdy act wat 1d1 Standby Standby  Actiwve  1.0e-8 Processor_Speed_MHz 1.0 :
Streaming_Board_ARM_2 sty act wat idl standby  Standhy  Active  1.0e-8 Processor_Speed_MHz 1.0 ;
Streaming_Board_MOVE 25.0 100.0 0.0 0.0 Standby  Standhy  Active  1.0e-8 1000.0 1.0 ;
Cache_I_Cache_ARM_1 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 ;
Cache_D_Cache_ARM_1 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 :
Cache_I_Cache_ARM_2 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-& 1000.0 1.0 H
Cache_D_Cache_aARM_2 50.0 150.0 0.0 0.0 Standby  Standby  Active  1.0e-8 1000.0 1.0 H
CﬂthE_lTZ 50.0 150.0 0.0 0.0 Standby  Standby Actjve 1.0e-8 1000.0 1.0 H




Power Management & Dynamic Compute

¢ Delay_to_State_Change is the power control state machine that changes state if the device has been in a particular
state for a time period. The format is

"<Device_Name> <State> <Time_or_Expression> <Next_State>"
¢ — Expression_List define expressions for State values and can be computed dynamically. The format is
"<Name> <value or expression>; “

» Delay_to_Change_State: W J* Async_State Change. First row contains Column Mames, expressions valid for entries except Device Name.
———————— Device Mamg------- --——-———-——---Time 5State----———-- */
Architecture_Block State Time_or_Express Next ;
Scheduler_HW_Engine Standby  1.0e-3 Idle ;
—>|Ex|:|fessiur1_List: | W J* First row contains Column Names.

————————— Reference--------  ——————————————Expression-----—-----—-—- */
MName Value :
Cycle_t 1] H
multi 0.227 :
act multi®l. 0e3 :
stdy 0.1%act :

E— wat 0.95%act ; I ——

- 1d1 0.02*act H -




Power Table — Custom States and Other OptioP@RAEEL"EL%’

User can define Power Equations or any

/ other variables in the system and then use
it in Manager_Setup

L4 >
Expression_List: [F|/* First row contains Column Names.

————————— Reference-------- - EXPFESS T DN e m e e e m e e e w1 S

Name value H

G2_OFF G2_s*switch_Leakage(G2_V)*G2_vin ;

G2_Sleepclk*G2_Vin*NDP*G2_Vin+G2_A*LBV(G2_V)*G2_Vin+G2_S*Switch_Leakage(G2_V)*G2_Vin ;

G2_Act c1k*G2_Vin*NDP*G2_Vin+G2_A*LBV(G2_V)*G2_Vin+G2_s*Switch_Leakage(G2_V)*G2_Vin ;

G3_OFF G3_S*Switch_Leakage(G3_V)*G3_Vin ;

G3_STeepclk*G3_Vin*NDP*G3_Vin+G3_A*LBV(G3_V)*G3_Vin+G3_S*Switch_Leakage(G3_V)*G3_Vin ;

G3_Act cTk*G3_Vin*NDP*G3_Vin+G3_A*LBV(G3_V)*G3_Vin+G3_s*Switch_Leakage(G3_V)*G3_vin ;

PROC_OF PROC_S*Switch_Leakage (PROC_V)*PROC_Vin ;

PROC_G2 c1k*PROC_Vin*NDP*PROC_Vin+PROC_A*LBV(PROC_V)*PROC_Vin+PROC_S*Switch_Leakage (PROC_V)*PROC_Vin ;

PROC_G3 c1k*PROC_Vin*NDP*PROC_Vin+PROC_A*LBV(PROC_V)*PROC_Vin+PROC_S*Switch_Leakage (PROC_V)*PROC_Vin ;

PROC_Idle c1k*PROC_Vin*NDP*PROC_Vin+PROC_A*LBV(PROC_V)*PROC_Vin+PROC_S*Switch_Leakage (PROC_V)*PROC_Vin ;

PLL_ON I_act*1*PLL_Vin ;

PLL_OFF fix_val(PLL_V)*PLL_Vin ;

CLK_STeep I_act*1%CLK_Vin ;

CLK_G2 I_act*1*CLK_Vin ;

CLK_G3 I_act*1*CLK_Vin ;

CLK_OFF fix_val (CLK_V)*CLK_vin ;
Battery_Units: | Watts ~
State Plot Enable:
Generate_UPF_TB: true

\ « Generates UPF File with Domains and Voltages Allotted based on Power Entry
« Generates System Verilog Behavioural description of PowerManager Block and
System Verilog test bench based on the PowerState transitions in the model




MIRABILIS

Configuring the Power Table

Minimum information
o List of states and associated power values
o Power values can be double or a complex expression that has variables

Each device
o Define power (in watts/mW/uW) for all the states (Active, Standby, Idle etc.)




MIRABILIS

cdoooan
B VisualSim Architect - ARM_Cortex_A53.Power_Inst — O ot Visual5im Architect - ARM_Cortex_AS53.Power_Avg - O >
File Edit S5Special Help File Edit S5pecial Help
& DW= b Y =1 C1jr
Power Inst Power Avg
0257 . 0257 r
E 0.200 . E 0.207
% 0.15 T % 0.151
0.107 T 0.10
0.05[ | 0.057
. | | | . | 0.00[ | | | | | |
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5
Simulation Time (Sec) x10™* Simulation Time (Sec) x10™*




Detailed Power Stats

u VisualSim Architect - .Power_Perf_example_A53_power_2.5tats.Power_Debug
Device Current Average Active Standby wWait Idle
Scheduler_HW_Engine 0.75 0.2008084699088 1.02 0.75 0.375 0.0
Streaming_Board_ARM_1 0.4355 0.1444355104106 0.4355 0.038025 0.019015 0.0
Streaming_Board_Ext_SDRAM 0.06222 0.0901663640044 1.464 0.06222 0.03111 0.0
TOP_LEVEL_AXI 0.019065 0.0197685981321 0.305 0.019065 0.0095325 0.0
TOP_LEVEL_AXI_Master_RD_Wr 0.019065 0.0197686081975 0.305 0.019065 0.0095325 0.0
TOP_LEVEL_AXI_Rd_Address_Channel 0.019065 0.0197709597014 0.305 0.019065 0.0095325 0.0
TOP_LEVEL_AXI_Wr_Address_Channel 0.019065 0.0 0.305 0.019065 0.0095325 0.0
Total 1.32398 0.5138358997584

! PowerStats_Power_Perf_example_A X< ar

File Edit View

Power_Manager (Power Perf example A53 power 2.Stats.Manager 1)
Hier File Name (PowerStats Power Perf example A53 power 2 Stats Manager 1 Hier.txt)

Device, Cumulative, Average
Streaming Board ARM 1, 1.15234E-4, 0.85761
Scheduler_HW Engine, 3.93183E-4, 8.19659
Streaming Board Ext SDRAM, 1.53386E-4, 0.07669
TOP_LEVEL_AXI, 3.90189E-5, 8.01958
TOP_LEVEL _AXI_Rd Address Channel, 3.90109E-5, 0.01950
TOP_LEVEL_AXI_Master RD Wr, 3.90109E-5, 0.01950
TOTAL, 7.78837E-4, 8.38941

GrandTOTAL, 7.78837E-4, 9.38941




|
Power State Transition Log — Poweﬂnzg!s e'ﬁmlﬂ'ilﬂsﬁI

3" port output

B VisualSim Architect - Powe r_Perf_example_A53_power_3.5tats.Powerlable_State_Change

File Edit Help
1 TmmMe --==-- 76.656184570 us ------
7.6656e-05] Power_Perf_example_A53_power_3.Stats.PowerTablez, Streaming_Boar‘d_ARH_:LI, |Activel |5.?398E—01I » Power in Watts
DISPUAY AT TIME - 76.656184570 us ------
7.6656e-05, Power_Perf_example_AS3_power_3.Stats.PowerTablez, Streaming_Board_ARM_1, TIdle, 1.3848e-01
» Current power state
DISPUAY AT TIME ~  —————- 76.656184570 us ------
7.6656e-05, Power_Perf_example_A53_power_3.5tats.PowerTablez, Schedulep_HW_Engine, Active, 1.1585e+00
DISPLAY AT TIME ——--m- 76.795526150 us ------

7.6796e-05, Power_Perf_example_AS53_power_3.5tats.PowerTable2, TOP_LEVEL_AXISMaster—RB—wr—Active—IHdesftt— > Device name

DISPLAY AT TIME = —==--- 76.796359480 us ------

7.6796e-05, Power_Perf_example_AS53_power_3.Stats.PowerTablez, TOP_LEVEL_AXI_Master_RD_lr, Standby, 1.1585e+00
DISPLAY AT TIME  ———-—-—- 76.796359490 Us ------ » Current Time
7.6796e-05, Power_Perf_example_AS53_power_3.5tats.PowerTable2, TOP_LEVEL_AXI, Active, 1.4444e+00
DISPLAY ATTIME —  —————- 76.797192810 us ------

7.6797e-05, Power_Perf_example_AS53_power_3.S5tats.PowerTable2, TOP_LEVEL_AXI, Standby, 1.1585e+00
DISPLAY AT TIME — —==-—- 76.797192810 us ------

7.6797e-05, Power_Perf_example_A53_power_3.5tats.PowerTableZz, TOP_LEVEL_AXI_Rd_Address_Channel, Active, 1.4444e+00
DISPLAY ATTIME — —==-—- 76.798859470 us ------

7.6799e-05, Power_Perf_example_A53_power_3.S5tats.PowerTableZ, TOP_LEVEL_AXI_Rd_Address_Channel, Standby, 1.1585e+00
DISPLAY AT TIME —===—- 76.843025960 us ------

7.6843e-05, Power_Perf_example_AS3_power_3.Stats.PowerTableZ, TOP_LEVEL_AXT, Active, 1.4444e+00
DISPLAY AT TIME —  —===—- 76.843859290 us ------

7.6844e-05, Power_Perf_example_A53_power_3.5tats.PowerTablez, TOP_LEVEL_AXT, Standby, 1.1585e+00




GNU Plot — Detailed power plot MIRABILIS

E Power_Perf_example_A53_power_2 = & x

O ssaaaly ?

Power States for Power-Perf-example-AS3-power-2

TOP:LEVEL : AXI :Master:RD:Wr Standby
1 Active —=—

Wait —=—
Idle —e— ——

TOP:LEVEL :AXI:Wr: Address:Channel |-

Device activity
graph — identify
oensweo|  [E] DNNNNND O] OO DN DN (MMM \hen eachof the
devices are
active and their

: o (NS NN DEDNN]  TODT (VDD DU (T sequence of
: operation.
Streaming:Board :Ext: SDRAM
Scheduler:HW:Engine ;
Streamlng:Board:kRM:lr . i . - - | t I Il . V
-0 - 0.0002 0.0004 0-.-0006 0.0008 0.001 0.001

Simulation Time

-8.71388e-05, 26.0864




|
Power Management for Custom BlocC IQAEEL;LSE

using Regex

Manager Setup for Custom Blocks

|
Manager_Setup: [# /% Power_Table. First row contains Column Names, expressions valid for entries except Device Name.
where "sScheduler_" or "STR_" + BlockName; Processor, Bus, DRAM = Architecture_Name + "_" + BlockName
———————— Device Name------- ---------Power States------ -----Operating States------ --toActive-- --Speed-- --EXxist-- */
Architecture_Block standby Active Wwait Idle Existing oOffState oOnState t_onoff Mhz volts ;
UCIe_Link_Delay_1_to_TX 70.0 300.0 0.0 0.0 Standby Standby Active Cycle_t 1000.0 1.0 ;
UCIe_Link_Delay_1_From_RX 70.0 300.0 0.0 0.0 Standby Standby Active Cycle_t 1000.0 1.0 ;

Regex Used :

s sy

stateChange ("Manager 1",UCIe Switch Name+" Link Delay "+Port Number+" to TX","Existing","Active™)

WAIT (Link Setup Delay Per Transfer)

WAIT (Link Delay First Transfer)
stateChange ("Manager 1",UCIe Switch Name+" Link Delay "+Port Number+" to TX","Existing","Standby")




Defining Power States using State Diagram




MIRASILIS
Control System Designh — state machine

quard: task -
GULPULE ouL =
sot: tasklub = 2

2

Tegp Lo Makeup"

taskOut
wakeup_and_peprocessing

guard: task == 1
set: taskQur =

guard: task ==1

autput: out = "Wakeup to Low Power Mode”
ST Taskut = 3

guard: task — 12

autput: out = " Low Power Hode to Sleep”
set: taskiur = 12;

cycles = newPomerLeve] {"Manager.
state = powerlpdate( Manager_1°

Bluetooth

" UScheduler_Radio Tramsmitter?) "Cycles”, 100;

module in loT
» cycles: 1.0E-7 Demo mOdeI

® state: 1.0E-7

ard: task == 4
CuTpuT: out = “Low Power Mode Ta ReadData”™
met: taskOut = 4

guard: task — §

guard: task -- §

oulpul: oul = "Transeit Lo Low Power Mode"
sat: tasklut - 8

AUTPUT! QUT = "Low Power Mode to Recedve”
set: taskDut = §

guard: Task == 11
output: aut = “Ack to Low Pomer Mode”
set: raskDut = 11

fuard: task == &

‘output: out = "Readbata to Advertise”
SEL: TaskDuT = &

quard: task —

autput: out = "Advertise to Receive Data’
ser: Taskiut = 9

guard: rask == 7 guard: task == 10
output: out = “Afvertise to Transmit® output: aut - "Receive
set: taskOut = 7 et raskDur = 10

2/2/2021

MIRABILIS DESIGN INC.



Dynamic Power Analysis

————eee—————



MIRABILIS

Dynamic Power Analysis

Architectural layer

PTPX_percentage_time

Mem_access
Time_spent_acces|

Time_spent_read Mem_Real

OSP_Done  Memory_Shared

TimingDiagram

Delay

gand(o 1,
==h

[ Time ipent_write Mem_\Write ~ CPU_Done

input_VFScaledy,

Algorithm

\ F_Scaled

PowerTable

I

oltageScaled

FrequencyScaled

powerState

Architectural Layer -> 2
Cores and a shared
memory

Model location:
Attached

Application Layer
w» Total_Time: 10.0e-3

» Buffering_Time: 0.001
w» Playback_Speed: 1

& Bil_Rale; 30 bps™!
Base paramelers

» Resolution: 144
o Frame_Rate: 0.3 fps*!

Param_scaling?

Faram_scalingayhack_synchronizat

(

[;Labancy plat

N

\

b EndPalnt

Algorithm = Script is used to
track Utilization_Mean and
throttle Voltage and Frequency
based on that

Application Layer -> Each Task
takes certain percentage time on
the Resource, determined by
PTPX input data



Results MIRABILIS

Frequency and Voltage Scaling Up/down based on doonan
Core Utilization

B VisualSim Architect - stochastic_model_0.VoltageSc — ] X H VisualSim Architect - .stochastic_model_0.FrequencyScaled — O X

| = - Cyacalec L B VisualSim Architect - .stochastic_model_0.VoltageSc - O X VisualSim Architect - .stochastic_model_0.FrequencyScaled - O X
! File Edit Special Help File Edit Special Help | File Edit Specal Help File Edit Special Help \7
FEERFE & [ | ¥ F0ENE Ry sl=] sl
L
: VoltageScaled :(109 FrequencyScaled VoltageScaled x10° FrequencyScaled [
: Voltage_Scaled = 47 | Frequency_scaled = Voltage_Scaled = 47 | Frequency_scaled =
i 141 i — / 147 i - g
| .S;. £N_, 3r E 0 E; 5 3r
'3 12 ] = =1zf -
[=)] oy L | [=)] c L
Iﬂ a 2 0 g 2
5 1.0f 1 o 5 1.0f g
[ Ig = 2 )
I L i L
| o8] ] 1 | I 0.8} |
\- 0l
' sl , e e § 0.6} IR MR — ——— |
! ! ! : ! 5 0 2 4 [3 8 10
o 2 4 6 8 10 v & 4 6 & 10 0 2 4 6 & 10 time (s)
" time (5) | time (5) . L time (5) N —— = T e A Ol
R — GE@E@E Power_Plot L
Po Plot " S "
O T T Tt Ealency/piok 1ol o I st .| ~ Latency plot
| i - = | | Avg - |
g 8 AVg w |~ % g o 8
3 6 1 26 56l
E_ 4r 1 g 4r _ﬁ 4t
| H 2_IIIIHHHIHIHHHIIHIIHH q
2r 1 0| 2/
0l ) ] : 0
- : : ‘ : i ‘ . * . ‘ . 0 2 4 [ 8 10 : ! : : ! :
0 2 4 6 8 10 1] i 2 3 4 5 [3 7 time (s) | 0 2 4 6 8 10
time (5) -‘ time (s) 1tion finished. ) time (s)

Frame_Rate = 30fps
Frame_ Rate = 0.3fps




Cumulative Power Report MIRABIZIS

B VisualSim Architect - file;/C:/VisualSim/VisualSim2410_64/V. . stochastic model 0 Manager 1_Hier bt -

file Edit Help 1

1 2
2 3 Power Manager (stochastic model 0.Manager 1)
s Power Manager (stochastic model 0.Manager 1) : Hier File Name (PowerStats stochastic model 0 Manager 1 Hier.txt)

¢ Hier File Name (PowerStats stochastic model 0 Manager 1 Hier.txt)

¢ Device, Cumulative, Average
¢ Device, Cumulative, A
eriee LAt verage » Scheduler CPU, 17.22800, 1.72280
1 Scheduler CPU, 10.01141, 1.00114 -
- . Scheduler DSP, 6.21912, 0.62191
: Scheduler DSP, 6.16701, 0.61670 -
. Scheduler Memory, 6.16172, 0.61617 ¢ Scheduler Memory, 6.41172, 0.64717
10 !
i TOTAL, 22.34015, 2.23401 1 TOTAL, 99.91885, 2.99188
12 GrandTOTAL, 22.34015, 2.23401 » GrandTOTAL, 99.91885, 5.99188

Frame_Rate = 0.3fps Frame_Rate = 30fps




Results and Downstream Integration

————eee—————



Obsarva the Power, Pedonrmance and Tharmal Impact

Power Modeling MIRABILIS

Multimedia System Design

Scenarios Top Level Parameters Simulator Engine

Scenario (1) : Simple application (traffic model)  Board_Name: "Streaming_Board"  DigitalSimulalor v, iapjelist e Bus_Name:"TOP_LEVEL_AXI" C———
Scenario (2) : HW-SW partitioning (rotation algo) ® Select_Scenario: 2 oW Speed MMz 1600 e o View_Sats: true 3 b=k B RS .
®Sim_Time: 0.02 p | : N
- Syshem_ [mcinm hnecus _ Posser =10 . Heat_Plok .
,,,,,,,,,,,,,,,,,,,,,,,,,,,, — o
AMBA_AXI ) - | - 3
HW Architecture  power Usage = Lo ,a_
po L | | || II- ‘II l‘l:l.lI | = = "
SingleEvent ExpressionLi Activity i | ; i .
) and Statistics if o » =
I T : | A | ] B o0 mot Mumbar_ol_Frames
Movs,lnsuucnolhsa -] L-E ] 1.0 1.5 2.0 =
PowerTable2 .
owerTable: | ¥ SETENE (Sh =10 & 145 [
"Manager_1" . ArchitectureSetup Cache_Utilization b r— E - .
— T . A0 -
< | 'Streamir o L] - L - i = = =
System_Instantanggi, RoWelctign_set » I [ T 0.5 Lo 1.5
”r— - All_Device_Stati " o -2
\ = - L= W ] . 51-]
ExpressionList2 Hardware_Accele r IN T e § Systaen,_Jomrege_Porarer Tansparwturs_ PRk
\ Arch. = g L
ffffffffffffff - S = - - oo oeooooooooooooo . - L]
SW Architecture Scenario 1 . P -2 i'
/* power_Table. First row contains Column Names, expressions valid for entries except Device Name. — = . . - 5 oS E,. oy
-
ice States------ ---—- Operating states------ ----------- State Transitions--------- --Speed-- --EXi: B
Architecture_Block standby Active wait Idle Existing offstate onstate t_onoff Mhz volts ; .0 i i = B2
streaming_Board_ARM 75.0 200.0 100.0 100.0 standby standby Active 1.0e-8 1000.0 1.0 H 0.0 oS 1.0 1.5 >
streaming_Board_MOVE 25.0 100.0 0.0 0.0  standby standby Active 1.0e-8  1000.0 1.0 ; = ¥ - L=
streaming_Board_cache 50.0 150.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 H SEnTrs (&) 5 L.:,'l
streaming_Board_HW_ACC 10.0 100.0 0.0 0.0 standby  standby Active 1.0e-8 1000.0 1.0 H e .
Streaming_Board_HW_ACC_Bus 50.0 150.0 0.0 0.0 standby  standby Active 1.0e-8 1000.0 1.0 ; B
Streaming_Board_AHB_Bus 50.0 150.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 H
Streaming_Board_RAM_Bus 50.0 150.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 ;
Streaming_Board_ROM_Bus 50.0 150.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 ;
Streaming_Board_EXt_SDRAM_Bus 50.0 150.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 H Run Multiple Use cases
Streaming_Board_EXt_FLASH_Bus 50.0 150.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 ;
streaming_Board_EXt_SDRAM 150.0 350.0 0.0 0.0 standby standby Active 1.0e-8 1000.0 1.0 H licati | dri |
streaming_Board_EXt_FLASH 150.0 350.0 0.0 0.0  standby standby Active  1.0e-8  1000.0 1.0 ; “ary the parameters apglication layer river layer |
scheduler_EBU_Scheduler 75.0 250.0 0.0 0.0 standby  standby Active 1.0e-8 1000.0 1.0 H - F****tft-***- *****************
scheduTer_LMu_scheduler 75.0 250.0 0.0 0.0 standby standby Active 1.0e-8  1000.0 1.0 ; H . " cenario 2 partiioning |
STR_AXI_ARM_Rd_Data_channe]l 70.0 300.0 0.0 0.0 standby sStandby Active -0 1000.0 1.0 ; i = Hardware partition for candidate
STR_AXI_ARM_Wr_Data_channel 70.0 300.0 0.0 .0 standby standby Active 0.0 1000.0 1.0 ; H a specific task ‘
AXI_ARM 70.0  300.0 0.0 0.0 standby standby Active 0.0 1000.0 1.0 ; | = Change BUS speed Rotate_Frame |
AXI_ARM_Rd_Address_channel 70.0 300.0 0.0 0.0 standby standby Active 0.0 1000.0 1.0 ; Ch h F
AXI_ARM_Wr_Address_channel 70.0 300.0 0.0 0.0 standby standby Active 0.0 1000.0 1.0 ; : - range cache-hit
STR_TOP_LEVEL_AXI_Rd_Data_channel 70.0 300.0 0.0 0.0 standby standby Active 0.0 1000.0 1.0 H ratio
STR_TOP_LEVEL_AXI_Wr_Data_channel 70.0 300.0 0.0 0.0 standby standby Active 0.0 1000.0 1.0 H
TOP_LEVEL_AXI 70.0 300.0 .0 0.0 standby standby Active 0.0 1000.0 1.0 -2 et ikt Intiied Bttty ettty (eiebeteteby mibebaed | ittty bty
/* Async_state_change. First row contains column Names, expressions valid for entries except Device Name.

create power _domain name FO_FROC elements {FROCH
create_power_domain -name BED_G2 -elements (G2)
create_power_domain -name PO_G3 -slements {63}

R Export UFF and Testbenches for downstream use

Screatimg supply ports
# Lge drchitecture_Block maess Eg: VDib_aks
create _supply port =-port WO FROC .
Crestw_supPly_port -—poart WiS_PROC PROC_Next_state[3:0]
PROC_Change_State

screating supply net for PROC PROC_Set_state[3:0]

~ power_clk
create _supply_net FWR -domain PO_PROC
create_supply_net GHD -domalm PD_PEOC PLL_Next_State[3:0]

. PLL_Change_State
Sconmrecting supply port To supply et

comned supply_rmet PRS —-pocts {VDD_PROC) PLL_Set_State[3:0]

oL = 1y_mat ShD —ports WES_PROC}
LR ' {wss_PRoc] G3_Next_state[3:0]
LE Sams G3_Change_State
G3_Set_State[3:0]
G2_Change_State

#reusing the nets Ffor others bBlocks since
create_supply_net FWR -reuse -domain PO
creates_supply_nat GHND -reuse -domain P

creates_supply_nat PWR -reuse -domadn P _CL ML
create_supply_net GHD -reuse -domain PD_CLEMUK G2_Next_state[3:0]
create_supply_net FWR -reuse -domain P G2 G2_set _state[3:0]
creates_supply_net GHD -reuse -domain PD_G2 KMUX_Next_State[3:0]

CLKMUX_Change_state
- create_supply_net GHND -reuse -domain SD_G3 CLKMUX_Set_State[3:0]

create _supply _net FWR L TR domadin FEF_G3

tch

L= witch Ffo
rEa e e

e=a



UPF file and System Verilog files MIRA.BE!:'ELS.,

e High level UPF containing Domain and Voltage information Power test bench based
on the state transitions of the blocks in the model) are also generated in the model

Results Directory.
e To enable, select the Generate_UPF_TB option in the power Table.




UPF File

Power domains added
based on ‘Domain’
column in powerTable

Supply nets and ports
based on ‘Voltage”
column in powerTable

Power switch added by
default for all domains
—swctrl can be used in
testbench to enable or
disable the switch

Value from “Volts” will
be added for Active
state of the port. Other
values are default

Power state table based

on all the supply ports

create power domain PD Top -include scopecreate power domain A ABI_IS

—name PD 1 1.0 —elements {"Scheduler 0"} (d]e]s]i]g]n]
create power domain PD Top -include scopecreate power domain A
—name FD 2 1.0 -elements {"Scheduler 1", "Schedulexr 2"}

create power domain PD Top -include scopecreate power domain A%
-name PD 3 1.0 -elements {"Scheduler 3"}

create supply port -port VDD 1.0 -direction in -domain PD Top
create supply port -port V35 0.0 —direction in —-domain PD Top
create supply net VDD 1.0 -domain PD Top

create supply net V55 0.0 -domain PD Top

connect supply net VDD 1.0 -ports VDD 1.0

connect supply net V55 0.0 -ports V55 0.0

#Power switch for switched domain
create power switch SW A\

—domain PD 1 1.0 \
—output_supply port {swout VDDsw},
—-input supply port {swin Pwr} \
—-control_port {swctrll} \

-on_state {SWon swin swctrl} \
—off state {SWoff !swctrl}

$adding port states
add port state VDD 1.0 3\
—ztate {Lctiwve=l.0, Standby=0.%, Wait=0.%,IDLE=0.T}

add port state V55 PROC \
—state {Actiwve 0.0}

add port state S5W/swout
—state {hctive 1.0} %
—-state {Standby 0.7}

create pst pwr state table AY
-supplies {VDD 1.0 SW/swout V55 0.0}




VCD Output from System Verilog Files MIRASLIS

VCD file having input and output signal transitions for that model can be generated by using pmu.sv and testbench.sv
in any of the opensource or commercial EDA tools that support System Verilog

The user can observe the States that each of the
Resources were in throughout the simulation.

Signals:
From: Ons To: 84 176ns
1. Change_State = when it is high, the Power Manager Get Signals =~ Radix = @ a 100% “« » 67,972ns
applies the transition from current state to next state for R T T E T T
Scheduler_o_Change_state 1 |
that B|OCk -] scheduler_D_Next_state[1:0]
. . . . Scheduler_0_Sset_State
2. Next_State = This signal holds the binary equivalent of Scheduler_1_change_state
the next state (Example: 00, 01, 10,11 — active, standby, ©®  scheduler_1wext_stare[1:0]
scheduler_1_Sset_State
walt, |d|e) scheduler_z_change_state
] sScheduler_2_Next_State[1:0]
3. Set_State = This signal will indicate that the transition is scheduler_2_Set_state
. Scheduler_32_Change_State
complete successfully to the new intended state @  scheduler 3 Next_state[1:0]
Scheduler_3_Set_State
The user can observe the delay between transitions by power_c1k

zooming in the waveform.

Note: These files can be useful for downstream
integration in the RTL power verificatio

environmen b




Power Perf Tradeoff Analysis

————eee—————



MIRABILIS

SoC Architecture for Media Application

Target
SoC Power Target < 1.5W

No. of Frames in 20 msec>= 18K

Power and Performance Trade-off must be done concurrently



MIRABILIS

Model SoC Architecture and Map the MPEG Application

Bus Topology Memory
an Controller MPEG Application

Processor
Multimedia System D

Scenarios Top Level Parameters Simulator Engine
Scenario (1) : Simple application (traffic model) © Board_Name: "Streaming_Board DigtalSimulator v japleList @ Bus_Namey/TOP_LEVEL_AXI" ou Stat
i . - iti N i # Select_Scenario: 2 ® AX]_Speed’ Mhz 166.0 @ Vew_ lrue
Scenario (2) : HW-SW partitioning (rotation algo) e vard_Name I P O r A R IVI Ievel

®Sim_Time: 0.02

W Aise ot N N B T - Evaluate pipeline stages
— ARM_SUBSYSTEM Mem_Select sD Bus 9
SingleEvent  EyprassionLigr m 4 B - Acﬂ"gft . o Wldth, SpEEd
Power Percent - L . ‘—“ emory_sel .| an atsucs . .
ﬁﬂ' h b ——— o Timing_Diagram - Number of execution units,
MOVE_Instruction_Set = as| Arch

St Pl Levels of cache

NC?‘HlecuireSetup . Cache_Utilization
SoC
«  Number of ARM cores

PowerTable2
W System Average
g | -—= T
| |

SYs‘E'“ 'nstaﬂmmmﬁmﬂcmn set

+—4 L
ExpressionList2 H;:dwarePcceleEr H a r-d Wa r-e WT4

All_Device_Statistics

....................................... « Accelerators
SW Architecture Scenario 1 Acce I e ra tO rs o
e TGenwor g Colwne oo OmEmEn | - Cache memory hierarchy and
DynamicMapper2 - 7 Coherence
use case A apylication layer driver layer L 1 Syste m I eve I
"""""""""""""""" ;;;;;i;'z'"'"" ® Select_Partitioning s.'m'r'ﬁ'l-i'vif's:w_?"""" Tpartitioning” T T .
Sersor aas_rrame Docods Frame Vdso_post o eIEELTANS Fomat conl ot Frame Number_of Frames - Development of an loT device,

display
use case B :

” ' L] ECU or an integrated platform
“““““““““““““““““““““““““““““““““““““““““““““““ g~ Use Cases 2 >

Mirabilis Design Inc.



MIRABILIS

CASE 1: Run all tasks on SW(on A9 core)

! VisualSim Architect - .Power_Perf example System_Average Power — (m] X ! VisualSim Architect - .Power_Perf_example.Number_of_Frames - [m] X
File Edit Special Help File Edit Special Help
RY =11 5l & [E ] |
System_Average_Power x104 Number_of Frames
‘ e ‘ 1 e e e
147 & ]
1.2F E 1.48T
— L 0
£ 10 § 146
g ol E 1.44)
£ 0.6[ £
0.4f 14y
0.21 7
0.0| | 140
0.0 0.5 1.0 1.5 2.0 02 04 06 08 10 12 14 16 1.8
| Simulation Time (Sec) xlU_iL time (seconds) x10-2_
VisualSim Architect - .Power_Perf_example.Hardware_Accelerator_Power - a X
File Edit Special Help
[ ] =7
Hardware_Accelerator_Power
0101
Z 0.0sf
o
B 000f
-0.05T
-0.10 . . . . . . . . . . .
0.0 0.2 04 06 0.8 1.0 1.2 14 1.6 1.8 2.0

Simulation Time (Sec) x10°

Observations:

1. Avg power consumption
within requirements
(<1.5W)

2. Performance requirement

not achieved (Only a max
of 15K frames)




Sequence diagram

MIRABILIS

A VisuaiSim Architect - .Power_Perf example.Task_Execution_Schedule

File Edit Special Help

Task_Execution_Schedule

- o X

Display

T

T

Format_Conw|

/

Render [

Video Post Proc|

Task Name

Decode

Read_Frame[

Sensor

0990 0995 1000 1005 1010 1.015 1020 1.025 1030 1.035 1.040 1.045 1050 1.055 1.060 1.065

Simulation Time (Secs)

1.070 1.075 1.080

x1073

Rotate Frame
task is found to
be resource
intensive




MIRABILIS

CASE 2: Run Rotate Frame task on HW Acc

[ B visualsim Architect - .Power_Perf_example.System_Average_Power — — O % | M VisualSim Architect - .Power_Perf_example.Number_of_Frames - m] X
File Edit Special Help File Edit Special Help
& [E =Wk E 18 =11 e
System_Average_Power x104 : : INumlher_(‘)f_Fr?mes‘
167 1 1.940(
14 b 1 =
g1 B Observations:
= 1.0
B sl = 19300
£ 067 E .
04l = 19257 1. Avg power consumption
03| | | requirement not met
0.0 0.5 1.0 15 2.0 02 04 05 08 10 12 14 16 18 (>15 W)
Simulation Time (Sec) X102 1 time (seconds) x10™ .
VisualSim Architect - .Power_Perf_example.Hardware_Accelerator_Power - [m] X 2 . Pe rfo r m a n Ce re q u I re m e nt
File Edit Special Help .
s EENEE achieved ( max of 19 K
Hardware_Accelerator_Power
0.6f ' ‘ - frames)
—~ 05T
%’ 0.4
£ 03f
2 0.3}
gtll *The Avg power consumption is greater than the threshold
Tk 0 : 0 25| *Options for the Architect:

*Use HW accelerator from another vendor
*Use same HW accelerator, but apply power management
*From the power plot for HW accelerator, it could be observed that

the HW accelerator is active only for a short period of time



CASE 3: Run Rotate Frame task on

MIRABILIS
\W Acc B@oonan

N1

+ Power manageme

Power management being applied across HW
accelerator -> If Hardware Accelerator is in
standby state for more than 1 msec, then it is

1. Avg power consumption
requirement met (<1.5

requirement achieved (
max of 19.4K frames)

Delay_to_Change_State: Eﬁ' /* Async_State_Change. First row contains Column Names, expressions vg
———————— Device Name------—- ----—-—————-Time State--—————-- %/
Architecture_Block State Time_or_Express Next ;
Scheduler_HwW_Engine Standby 1.0e-3 Idle ;
, : moved to Idle state
VisualSim Arct r Per pleSyster aETA e = o % VisualSim Architect - .Power_Perf_example.Number_of Frames = (m] X
File Edit Special H :_eEdt Special Help
¥ [EE W= BT =l
System_Average_Power )(104 Number_of_Frames
D 1.9407 .
14T 4 A Observations:
= 3 8 1.935f
Z 10] 5
- L
g 0.8 w 19307
8 L )
0.6 E
oal £ 19250
0.2 1.920]
0.0]
0.0 0.5 1.0 1.5 2.0 02 04 06 08 10 12 14 16 18 W)
Simulation Time (Sec) x1072 ) time (seconds) x102
! VisualSim Architect - .Power_Perf_example.Hardware_Accelerator_Power - (m] X 2 o Pe rfo r m a n Ce
Edit Special Help
o [E [ I
Hardware_Accelerator_Power
0.5/ [ ‘ '
5 055
S 041
£ 03l
£ .
| | | | | |
0.0 ‘ ; .

0.8

1.0

1.2

Simulation Time (Sec
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