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Embedded HW/SW Co-Development 
It May be Driven by the Hardware Stupid! 
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How a Chip in 2015 may look … 

• More complex designs, more at <90nm, overall less starts 

• More than 110 IP Blocks 

• More than 70% re-use 

• More than 60% of effort in software 

• Multi-core  

• Software distributed across cores 

• Low power issues 

• Application specific issues 

• High analog mixed signal content 
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Why is EDA so excited? 

Source: http://bitsandpieces1.blogspot.in/ 
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Why is EDA so excited? 
Source: research2guidance – (Permission at DAC 2012) 
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Where do HW and SW meet, actually? 

Expected to come with 

hardware IP, otherwise 

be developed internally 
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A System Development Flow 
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Choosing the right Engine for the Task!  
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Decisions in Product Creation? 
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What’s in an iPhone SDK? 
The key to be independent of HW … 
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Acceleromter, View Hierarchy, Localization, 

Alerts, Web View, People Picker, Image Picker, 

Camera 
Cocoa Touch 

Core Audio, OpenAL, Audio Mixing, Audio 

Recording, Video Playback, JPG, PNG, TIFF, 

PDS Quartz, Core Animation, Embedded 

OpenGL 
Media 

Collections, Address Book, Networking, File 

access, SQLite, Core Location, Net Services 

Threading, Preferences, URL utilities 

Core Services 

OS X Kernel, BSD TCP/IP, Sockets, Power 

Management, Keychain, Certificates, File 

System, Lib System, Security, Bonjour 

Core OS 

In
c
re

a
s
in

g
 H

W
 D

e
p
e
n
d
e
n
c
e
 



12 © 2012 Cadence Design Systems, Inc. Cadence confidential. Internal use only. 

Sub-system 

System on Chip 

PCB 

System Hardware 

Firmware 

iOS, Android, Linux, 

Windows Phone,  

BlackBerry OS 

Apps 

Middleware 

IP 

Drivers 

  
  

  

Mozilla 

 

Chrome 

Sub-system 

System on Chip 

PCB 

System Hardware 

IP 

HTML 5 Apps HTML 5 Apps 

SW Developers Increasing the Distance to HW 



13 © 2012 Cadence Design Systems, Inc. Cadence confidential. Internal use only. 

HTML5 – Next Generation Programming 

Financial Times Landing Page  

• “The FT web app […] is 

available via your Safari browser 

at app.ft.com rather than from 

an app store.  

• The web app is our most 

complete app to date and we 

regularly add new features and 

sections to it.  

• These are available instantly, 

without the need to download a 

new version. […] The web app 

replaces our apps that were 

available in the App Store.” 
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Meanwhile, On the Hardware Side … 
… From IP to Sub-Systems 

• Because they're optimized for the 

power, performance, and area 

requirements, DPUs deliver 10-

100x more performance than 

standard CPUs and DSPs. Other 

benefits include: 

• Easy customization with 

automated tools. 

• Product differentiation – each 

DPU can be unique, making it 

almost impossible to copy. 

• Reduced time to market – 

dramatically less verification time. 

• Flexibility – Because it's 

programmable you can make 

changes after tape-out. 
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Meanwhile, On the Hardware Side … 
… Programmability Rules! 

 • Zynq-7000 processor-centric 

architecture 

− ARM® dual-core Cortex™-A9 

MPCore™ processing system 

− Xilinx 28nm unified 

programmable logic 

• Extensible Virtual Platform 

− Enables software developers to 

immediately begin OS, driver 

and app development 

− High performance TLM models 

of hardware accelerators extend 

the base platform 
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Endless HW Abstractions 
Where do we go from here? 

16 

TLM 

System Modeling 
(Hardware & Software) 
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• Where do we go from here 
– Application drive design impacts system level 

– Hardware dependencies drive HW/SW Co-Development 

– A lot of software can be developed without hardware knowledge 
 

• HW/SW Development 
– Today remains in the lower levels – Drivers, OS, Middleware 

– Delivery often done with the Hardware 

– Software development is done on more and more abstract engines 
representing the hardware 
 

• What’s next 
– True system-level modeling (HW/SW independent) some time away 

– Focus on SW development on programmable HW and sub-systems 

Summary 
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