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Example : OMAP3430

= Industry's first processor with advanced
Superscalar ARM® Cortex™-A8 Core

= Industry's first processor designed in 65-
nm CMOS process technology adds
processing performance

= IVA™ 2+ (Image Video Audio) accelerator
enables multi-standard (MPEG4, WMV9,
RealVideo, H263, H264) encode/decode at
D1 (720x480 pixels) 30 fps

= Integrated image signal processor (ISP) for
faster, higher-quality image capture and
lower system cost

Source : http://focus.ti.com/pdfs/wtbu/ti_omap3family.pdf
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Multi-Processor Based SoC

Next Generation Roadmap
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SoC Integration — Evolving Pain
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HW/SW inteface

Sometimes due to it's late arrival,
it will completely mess up your schedule
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Register and Bitfields
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S0C Complexity
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Traditional ‘Baggage Handling’

Design IP-LEVEL SYSTEM-LEVEL SYSTEM-LEVEL
Specification Hardware DY Hardware DMV Software DV

The ‘Bitfield’

Refi ent points/Milestones
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Compressed Design Cycle

= Features

Design vy Design . , :
Specification 1 IP-LEVEL ;Ei has compressed the integration
HarE:]ianare = Earlier deliverables required
= ParallelfConcurrent process, not
YWaterfall
=  Problems

SYSIEN (R Beslen = Mo refinement or milestones
o SYSTEM-

LEVEL = Ueryr;:hfﬂt_:ultdto keep specification
' Hardware DV Synenronise
SYSIEM Test =  High-Level of interdependency
. means high cost of incremental
changes and schedule slippages
= Massive translation leading to
- designed-in errors and high resource
Firmx:vsre Likraries COoSts
e SYSTEM-LEVEL

= Mo central coherency meaning bugs
Software DIV are caught farther downstream

The ‘Bitfield’ i

' Fir;nx #E tesicases = [oesn'tscale to increasing
v complexity
’ = This applies to each suitcase
Wi (Bitfield)

= A5 flights of 220 people with 3
suitcases taking off at the same time
= howe many lost and missing 7
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High-level Requirements - How do we solve?

The ‘Bitfield’

Specification
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SYSTEM-LEVEL
Software D/V

Single Source solution

Efficient modelling of bitfields, registers,
systems across the different design
disciplines to allow collaboration

Auto-generation of multiple output views

Standardization of data across the
company

Increased Quality through Correct-By-
Construction methodology

Promote reusability and
modularisation

Ensure fast generation and ability to
regress easily

Ensure system scalability e.g. for
10,000s of registers

Design to be interoperable via IP-XACT

Aim to be non-disruptive to current
flows

Easy to Use environment across all

major OS.
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Register and memory map management

High-level Solution
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HW/SW Interface Management Solution

= Duolog have developed ‘BITWISE' to
manage HW/SW interface:

= Efficient Model

= User Friendly Design capture

= [P and System Design flows

= Standardized interfaces

= Correct-by-Construction methodology
* Flexible Generator Mechanism
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‘Bitwise’ Data Flow

Register IP/Sub-System
Descriptions Library
GUI Capture =,
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Tool
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Generation
Framework
Validation
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. Write Your
validation Firmware IP-XACT 3

& Debug Own...
API API .
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IP & System Design Flows
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Modelling the System
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Socrates-Bitwise V1.5

User Friendly GUI

Flle Edt Mavigate Project Generator Coherency Check Run  Window  Help
-BLB@EFHEBO-0- Q- &% ot B | mitwise |
[t Socrates Explorer ©2 = B || plep_t1a bb_11a_EE_APE.ral 1 *core_t1a 52 = B|| 3 System Memary Map Viewer &2 =8
= = o A
@ B Register Editor B
g h; Ec==bes021g Registers Details | Registers Tablg =
b 11a Register
=% plep_t1a Registers Ed-t Bitfield Details
= Interface 1or Set the properties of the selected Bitfield,
" DefaultMade
{41 Archicecture itfiedd: t02_thresh nt_statue  CXODOOOA0]
=2 core_lla . . =5 00000104
o Default Register Width (number of bits): p ink_mask 0x
£ Interface Delay value in 20MHz samples rx_rcbps 0x00000105
=31 Architecturs b scr_ctnt Diescription: wmi bx_hold  Ox0000010C
£ Instances [Unavailable] aib tx_kmod_bpsk netStatus  0x00000110)
%1 frontend_i1a i3 tx_kmod_opek o netral 000000114
B\ Dependencies rj tx_kmod_16qam
ER=] :ljncanzna b tx_kmod_64gam Offset; 0 ] [cefautvine * 3
=] Tc_trans_lla a1 age_gfitl |k BB APB & CORE APB
= Interface a1 age_gfitz [& i_bh_i1a B i_core_ila
= ? Nzh'tecwre age_gfits Ato-Fil Width: 7 | D0R000100 00000140
EX ependencies a1h dagc_pwr _tgt
= Reset Value: Def aultMode
=15 TOP_802_11 ath mf_ebrl Infer
=-# tEp_EDZ_ll rxetrl_toz_the 2 TOP LEVEL
S Interfacs §ibi £02_thresh Access: READ_WRITE | [Defaultmode 1 top_602_11 - Lk FE APB
f31 Architecture 140 Reserved Entry Pgl‘jnt: TOP_SBEI [5] i_fronten...
o . Start Address: 0:x00000000
F = rxp_k_init R Type: Data... 0x00000300
Library/Design =
rxp_k_divl
Explorer rep_k_divd
rxp_k_data ap
b rxp_short_thr Reserved: O L_|lx MAC_APB
ab rxp_delay_thr [ i_mac_tra...
e Fxp_long_tht 0x00000000 Memory
5 Navigator 52 + B S = aib rxp_efitl Enumeration Details Table
[ Estruct -~ b rep_efit2 | Create/CeleteEdit the Enumeration's attributes Map
[ HTML rxp_efit3 . v.
= Mame Description Yalue iewer
(= O¥M_REG ph_thr1 P
S RAL =) ph thiz Error_Co... Anerrorh., Ox7F
izenerator,log eq_alpha
U rx_kk':nj_hps:: B Register Diagram 23 =0
Y| i_core_1la_regdef.ral aib 1 _kmod_gps|
_core_Lla ¥ 4 «Zaar: L
Iﬂ i_frontend_11a_regdef.ral rx_kmod_16gam J 4 -
Iﬁ i_plep_11a_reqdef.ral n_B rx_kmod_64qam v < E
(= SystemC
(= Systemberiing Owerview | Interfaces | Instances |Parameters |Reqgisters | Register Bundies | Memary Maps | Modes
(= VHDL_Leaf
(5 YHOL_System — || [ system Memory Map Log &3 [21 Problems | B console |L X 70O
(= ¥HOL_TB Total registers 75; 0 issues.
[ER L Physical Address Register Path PreResal...  Component | Problem | 12 _thresh
(= verlog_Leaf 0100 int_status ftop G802 11/i... plp~ila plep_t1a =
(= Verlog System 0x1 : L ftop_B0Z_t1]I_... plep_tla Icp_Lla
(= Word_ A 0xl fop_80Z_11/i_, plp_1a plep .
51, Templates File sal- Memory ftop_B0Z_tL/ .. plep_tla  plep_tla Problem Register
- 0x1 ftop_802_11fi_. plep_1la plep_Lla
. -
E (= svn NaVIgator Ol Map ta ble frop_&0Z_11/i_, plep_la plep_Lla Log Dlagl‘am
(= Stats s hmr oren it e 11 e 1
(= c_api_gen [ & Ed »
o
—

uolo

technologies

Developers’ Conference


http://www.duolog.com/

IP & System Design Flows
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Standardized Interface with IP-XACT ™

= Use IP-XACT™ as a standardized
communication mechanism

= |t is the best standard for register and
memory map management

= Bitwise abstracts/decouples IP-XACT™ for
user-friendliness, completeness and simplicity

" Import/Export IP-XACT™ 1.1,1.2,1.4

= Extract registers, bitfields, memory maps, etc

= Duolog has worked with Tl and IP vendors to
ensure alignment

= Main guideline - keep it simple
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Correct-By-Construction

= Comprehensive ‘coherency checks’ to
identify incorrect data

= Coherency checks run on-demand and on-
the-fly as the user is entering data

= Coherency checks can be run on data
iImported to the system

= Successful coherency checking must be
performed before any output data is
generated
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Generator Framework

Coherency Checking to ensure
correct-only generation
Generator Framework Filtering to include/Exclude
*Streamlined infarmation
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Case Study

Case study : Multimedia Processor
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Case Study : SoC Application Processor

2000
e = 5 Processors views the system
1800 = Including ARM cortex, DSP, IVA, etc
= Each processor has shared and private address spaces
1600 = Procelzssors may have different data bus widths
= 169 Unique IPs
= 253 Instances
1400 = Paramaterizable Components
= 256,248 bits
1200 = 36,105 bitfields
= 7,991 registers (32 & 64 bit register widths) :
= 8 levels of memory map hierarchy W Bitfields
1000 ,
Registers
800 ‘ H
600
400
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Soc Design Flow
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Statistics

= Platform

= 2.4GHz, 2Gbyte desktop machine with T3400 Intel
dual core

* Windows XP professional

= Qutputs
= 94 MBytes of Documentation (2 flavours)
= 7.5 Million lines of C Code (3 flavours)
= 1.26 Million lines of E code (2 flavours)

= + Millions of lines of code of custom generators
developed within Bitwise

= Generation Times
= Coherency checking time = < 10 minutes
= Generation time = average 5 minutes / generator
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Benefits

duolo
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Improved Quality
= Single-source specification in a single location — Write once, generate all
= Perfect-by-construction methodology
= Comprehensive coherency checking
Improved Productivity
= Consolidate information across multiple users
= Promote early collaboration between engineering teams

= Eliminate manual processes
= Release engineering talent to perform more creative tasks

= Single reference point and terminology for hardware & software teams
Reduced schedule

= Facilitate re-use methodology

* |Immediate turn-around from spec to generated views

= Perfect-by-construction™=>» |less debug, less re-work

= CLI to run regressions

Reduced Costs

= 30x+ resource savings over manual based flows
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Register and memory map management

Conclusion

Developers’ Conference
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Conclusion

= There are key pressures requiring early and robust
HW/SW integration of ever more complex systems.

= A single-source specification can be utilised to
provide a correct-by-construction methodology

= Current key focus is on auto-generation of verification
collateral that ensures robust SW integration

= Software view of the system could be delivered much
earlier in the design cycle before HW has been fully
iIntegrated

= A good solution can ensure fewer bugs @ less cost
In less time.
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Requirements Coverage
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Eclipse

Coherency Check Framework

Generator Framework

CLI

Single Source solution

@ IP Libraries

Efficient capture of information across the
different design disciplines : Collaboration

@ Q Full Register Model

Auto-Generation of multiple output views to
keep information synchronous and up-to-
date

01O

Standardization of data across the
company

@)
O

Increased Quality through rigorous
specification DRC or Coherency checks

Promote reusability and modularisation

Ensure fast generation and ability to
regress easily

Ol 1O
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Ensure system scalability e.g. for 10,000s
of registers

Design to be interoperable

Aim to be non-disruptive to current flows
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Thank you — Questions?
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