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What is Architecture Exploration
In the context of FLASH Memory?

= The ability to model FLASH memory in the context of actual system
use for this common resource.

= Being able to accurately describe a FLASH memory in terms of system

 Model Traffic and Power Use

 Model Statistics: min, mean, max, and stdev
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L. What are the advantages of FLASH
Memory Architecture Exploration?

= |n FLASH memory, complexity and concurrency can be difficult to
determine the design effects of fast reads and slow writes.

» Multi-Core Processors? Multiple DSP Hardware execution?
* What is my video frame rate under worst case assumptions?




Modeling Views for FLASH Memory
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Separating Behavior, Architecture, Software and Hardware.
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Architectural View, Library

= Block Diagram oriented Hierarchical Blocks: Bus, Cache, RAM,
FLASH, Processor (Registers, Pipelines, Parallel Execution, etc.),
DSP, ASIC, FPGA, RTOS, SW Drivers, etc.

* Plug-n-Play meaning they can be used interactively and in some
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User Created, based on
Function, Application.

Typical System Flow, Algorithms, or States.
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Static and Dynamic Mapping of Behavior to Architecture.



Cell Phone Exploration Model.

This model quickly investigates different features competing for
uP, DSP, or ASIC platform resources, including priority of tasks.
No buses are included at this level of abstraction.
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‘Block Diagrarm

Video Traffic Block. Parameters.

This block generates traffic e Traffic_Rate_Mbps: 1.0 * M Bits per Second */
based on the Parameter Settings. e X 168/ Pixels */
Time_to_Mext_Image sets the ® Y200 Pixels */
inter-frame rate. e D: 8 /* Depth Bits */
@ Bytes: (X*Y*D)/8
e Time_per_Image: castidouble, (X* Y™ D))/ (Traffic_Rate_Mbps * 1.0E06)
e Time_to_Mext_Image: Time_per_Image * 0.1
@ Frame_Priarity: 0

port
Traffic Out.

Time_to_Mesxt Im..




Behavior Block. Parameters.

This block processes incoming # Behavior_Mame: "Compile_Picture”

frarneS, fragrnents intﬂ Srna”er L ] BEhaviﬂr_PIﬂt_ID: 3 " Behavioral Plot*/

tasks for uP, DSP, or ASIC. e Fragment_Size_Bytes: 2048 * Fragementation Size */

@ Fragmentation_Time: (cast{double, Fragment_Size_Bwes)* 1.0E-08)/100.0
@ Behavior_Priarity: 1/ Behavior Priarity */

@ Behavior_Bytes: 8192 /* Behavior Bytes */

e Use_Frame_Byes: false / false=Behavior_Bytes */

# Behavior_Width_Bytes: 4 * Based on Destination_Processar ™/

@ Destination_Processor: "ASIC" " uP, DSP, ASIC */

When finished, the next frame
is processed from the queue.
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[ Block Diagram

RTOS Processing.
Parameters.
RTOS accepts all requests and directs @ RTOS_Speed_Mhz Processor_Speed_Mhz

to next level, Shared Memary. e RTOS_Context_Switch_Cycles: 10.0

i Task_Complete
Task_BasicZ
Send to Shared
Request Stats. Memory.
IM Sched_RTOS
Plotting Resources.

Link to

Requestor. Text Summary Stats.




[ Block Diagram

Frames per Second Plot.

Plot Frames per Second, using basic
building blocks.

Frames per
Second.
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;= .Cell Phone_Explore_Top2.Plot_Resources.TimedPlotter
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Darryl’s Industry Association

Over 30 years of system design experience

Developed first Channel Interface design package at Amdahl

CTO of Mirabilis Design’s VisualSim performance simulator

Created new methodology for architecture exploration of memory sub-
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