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Programming Methodology

Then and Now Gedae
1990s: SHARC Now: Multicore
...DSPBoards o and FPGA
* N boards with M i « N processors with M
processors per board :  cores per processor

» Program SHARC at i + Program cores &
low level, tied to :  FPGA at low level,
architecture i tied to architecture

e Thoroughly preplan e Thoroughly preplan
interaction between i Interaction between
processors i cores
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Programming Difficulty Lessened O

SHARC'’s Success E;dgg
1990s: SHARC Now: Multicore
...DSPBoards . . and FPGA
« Middleware hides DSP
complexities but does Are We
not tap its full power Repeatmg
« Difficult to program
DSP at a low level the Same
. Long schedules Problems?

* High costs
e Difficult to maintain
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Programming Difficulty Affects
Performance Gedae

e Each new HW Actual Software Performance

technology requires
relearning how to
program and
recoding of
algorithms

* Will the promise of

N multicore

N processors

N

Operations / Sec

1 processor

new hardware be Learn
fully realized if new HW
software Time
development lags RS
be h | N d 7 — Actual SW Performance
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Need a Solution to Programming

Difficulty Gedae

 13.1% of all designs started are canceled
* 549% of software is completed behind schedule

 Need programming tools that alleviate this risk
while not sacrificing performance and providing
portability to future systems

 Checklist of tool feature/benefit metrics

O Ease of Implementation 1 Strength of Implementation
O Portability Between O Visibility of Implementation

Processor Types O Visibility of Execution
U Portability to Multiple 1 Ease of Deployment
Processors L Ease of Supporting New

O Breadth of Functionality = Target Hardware
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The Gedae Solution:

Powerful but Elegant Language

e Specification of entire
application
— From high level (mode control) to
low level (vector operations)
— From data input (A-to-D) to display
(GUIs)
* Functionality developed
separately from target-specific
Implementation

Gedae

Functional Implementation
Specification Specification

Dozens of Compiler Passes

Application Implementation

Virtual Machine

Runtime Kernel

Vendor BSP

— Simplifies implementation Key
process e
— IP not tied to current target || Gedae
hardware Vendor
Gedae, Inc.
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The Gedae Solution:
Deployable Real Time Products Gedae

e Quality autocoding
— Creates real time applications

— Provides many optimizations that are difficult when hand-
coding

— Integrated with optimized vector library and optimizing
cross compilers
* Implements the complete product

— Targets heterogeneous multiprocessor systems including
DSPs, Multicores, FPGAs, ADCs, Clusters, etc.

— All interaction between components is autocoded
— No costly code integration after code is generated
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Language Simplifies Distributed

Mode Control Gedae
i!l:t.s'r ﬂﬂ . . . .
File Application Edit “iew Opuong Utilities  Control Help * Break Inflnlte Streams Into
N segments
e = « Segment markers cause old
1?:““"2:?".:g=:°“;ej mode to end and new one to

= reset

Lo L .

- * Exclusivity allows memory
~»#z.2 sharing between modes

End Search End Track

\ Y, \ Y,
| Search :i Track ‘ Search

Rgeset Searcﬂ /Reset Tracf< Rgeset Searcﬂ
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Simplifies Creating Target-Specific
o0 00

Multiprocessor Implementation Gedae

e Create a multiprocessor implementation by setting
arameters in the Group Control

=lojx]

File Ediiew  Cotio

Pa .t|t|@n a d Subschedule

default
_ o x
l\upl icatiorf =lojx]
e w ] Group 2 .\lnclmte-ilnln — o] x| Help
wo e
File Edt View Help Mans sm Ex Hesbership
we swe | | ot defu 4
cpobeanchie  fure sre | o, Proc b Suttem Hame  Troce Hea Trace Size Parans T QP m
HodetbdCer 1P R - Schadulagd) U u'zq o ) L ratry
cp_branehi g |erc i\ N .+ Dy~ A“g o Nroe = Schedule f retry
[0]Hoded & IVI Cl N l. = """ "U Ll ¢ U I b hedln 7 f retry noreeq
[1)aded ﬂ‘-:‘: '::"":I' . bechal o]V Ga~ shired
(21 Hodeds "“""h" :H"'] oo0een Schedule] I 1t ratry |
[3lHodets 7an bost 2l L Schodule 112 shared
[41Hoded ot g0
(51Moded Schedale 20 i defalt €1.1) (3.0 lock
[ JHodes Schadule 13 n el (1.1) (3.00 (24.3) lock
R — o) x] Schadule 14 n el 01,19 (5,00 (24,20 lock
Schedule 15 1 | ofamal b 1,13 43,00 (24,10 Dok
Group Name: | Group Schadule 16 1 aefault C1.4) (3,00 (24,00 lock
Schodule 23 n default 1,00 15,03 lock
Sehedule Controls ¢ Memory Pac [schedute & def sl 41,00 48,00 (16,00 lock shared
Schmdule 87 | chrfmal b €1,0) {600 (16,1} lock  shared
Run on Embedded Fast Pa =
/ ] [Schadule aefault C1.0) (5,00 (16.2) lock _shared
Schodule 4D n default (1,3 14,00 lock
ImpartTabie... - = [Schecle &2 1 cnfault 41,53 (4,00 (16,00 lock
: : Schedale 61 i defalt €1.2) (210 (7.0) lock
Partition Growp. ; — VewlicationP. e L
e Schadule 5 1 el (1.2) (2.1) (7.00 (30.1) lock
e sarc Group 2 Granularity Table =
Mg Parts.. g L e E’ Ell=EY Schadule &7 n dofault 1,2} (2,1 (7,00 (30,00 lock
FLntime-reste Ques deislt File Se\t .G ran u a H:Ip Schoduln E5 3 1 doFanlt. 41,20 42,00 (6,00 lock
Set Transfer Methods... o Schmdule 85 1 €1.2) (2,00 (6.0) (28.1) lock
Quewes Iocalkeg Gean Mlt Nt Gran Ner- Fvu- larity Priceity Segaent_derault | 75704 el (1.2) (2.00 (6.0) (28.1)
Set Granuariies. fFepLication?, HodesP, Hode2P || ffc) by 70 ' 3 Sogment_dna1 21504 default §1,3) (2,00 (6,09 (28,1
Group State Licytient, Hocna Nock r I O r I [ 5 . bl 1.2 2,00 16.0) 23,1}
o | cat forF, Hocina P Hode!
Partition Memory... : : 5 B ALY I e e 1 schedaler 1.2) (2,00 (6.0) 120.0) lock
[ app created —
“"’:"“':‘m";'x:: ReplLicakion? — g Sequent, default |T5T04 T T1,2) (2,00 (6,00 (20,00
Set Guewe Capacities. el icak lonP, oJesP, a ] Soguent dna 2 [16 ot auslt 1,2 (2,00 (6,00 (38,00
St Schece Porameers. e —————— opE ooee s T Y K
. nraled - ; =10l x| —
Sel Contral Melhods... pplicaticnP, HodesP HodelF T
b : L $1,00 1500 3 Jord
Print Allocation Summary Lo ek ok Bent 4 1.4) (300 (24,27 lock 4
[ compied Iua'.u.rf,r\:.lrsP.mzP.! Capacity  Bytes Sre Policy Dest Policy Hemory Tuse
TepLicat ionP_NodesP Hods: n — — TS m
Reload Embedded Config LicstioeP, HodesP Hods! =
1 16 req parent. ddefaule
Ciman Canflotralio g | featford, NocdmsP Herka ¥, | n e = fadait
en Lonliguralion Yiewer., =
£ i ER ot i jHode, | _marge_in) 1 a rea req {dei st
Create Launch Package. oplicotond Hodes Mo ol 1. L, Geplicat 7 gt (It ; 1 = ren rarent et ault
gt 11cationP Hodeal HodelP ModeZmCtr 1P, (1 1ModeZs ModeaProce — -
Lisat ] 4 5 ¥ 1 z ey et Lefmilt
T icactarp Hodar? Hok® Fodabuor 1P, 0 ekt e Py | icab ord R Hormgemen vlmlmnug.(nl Rranlrat, 5 h_selsddtin 1 rea parent ldei sl
Done HELP *Tr;;:.:mw Yoie? uodey' R e sfbety Plankosding. (01Choosalnst. (41v, selsaidin 1 rea parent__ |defaule
T y T . . i  Resour PlanLosding, 10])Chooselnst, [3v_sel subiiin 1 ey ot et
1 icat forf, HodosP  HodelF , ModeZaultr 1P, [0 1Modela, ModePaProcs -y
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Simplifies Debugging Complex
Multiprocessor Issues

Gedae

 Model provides visibility for powerful analysis

< exampleofdeadlock

. . - B I ocC ked [ exampleofdeadlock Trace Tat . .
EllE ElEW Implementatlon File View Options Stats & o] EXecutlon detalls
P = q u eu e +0,000135 =
] ain]IghE=1g] 0.019956 s 0.013383 = o
default = Al
Schedule 1
cmpls dcoy w_rdiv x_mag_1 brownian = |
brownian 1 —1
- cmplz =
x_doopy |
x_mag L
| |runningfvg = =
Schedule 2
brownian_1 mac unhingAvg x_mag.1
b
Starved
queue =
exampleofdeadlock —
—————————— Deadlocked Loop; A
Fi . . Utilities  Control Hel
s Functlonallty = & neN Blocked Slc:hedule 1 (1,0,00)
— . 2 ¥_rdiv=a (1,0,1,1,0,1)
nserts gueue for
brounian ilustration purpases. Starved Slchedule 2 (0,00,1)
Hin |out 1: % rdiv<h (0,0,0,1,1,0)
Hax cinplx x_rdiv [ _mag_1] [zcopet] -
Step r'e|0ut m L a| out | — |in| ouk |— |a| |
] b] Mote:
E—— hmes |  [Fumingivg Each blocked schedule in deadlock loop is followed by blocked outputs.
E“ out Lin]out |— ﬂ out Starved schedules are followed by starved inputs £
£k
|
Step Funning average box artificially I-J =
drops an occasional token to
illustration data flow deadlock.
Example application that artificially generates data flow deadlock to illustrate debugging tools. T

- IEX
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Language Provides for Heterogeneity

Gedae
e Signal Flow Graph
(SFG) language ol x|
— Primitives can be File Application Edit View Options Utilities Help
coded in either C or
SFG Low Pass Filter
— Fully language- b i | [aad ] ou)
Independent |stream in _Euut |E>_Enut _Enut —
specification of
functionality e i
e Language Support ool ]
Package (LSP)
- EXpOrt C COde fOf -- rtl/uzers/jin/f_lpf | Mo comment
mapp|ng 1(0) hcst or Status: Save rifusersdjimA_Ipf complete ‘/"’E_,.E
DSP out(i1) = K*¥(in(1) - out(i-1)) +
— Export VHDL code out(i-1)

for mapping to FPGA
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Automates Optimizations That are
Difficult When Hand-Coding

« Example: Automatic

strip-mining

e Decrease overall

memory usage

e Improve use of fast

memory (cache)
Static Schedule Timeline Subscheduled Timeline

mx_adjoin 1

MX_ VX

vx_multV

Fire at granularity

vx_fft 120, 1 time

HPEC 2006

120

Gedae

mx_ad join

W w_multy

wi_fft

a

oLt

b

oLt

inlnut B

el

120

Gedae, Inc.

1

injout | —|in
W

—

Processing chain breaks large
matrices into 120 vectors

Fire at granularity

www.gedae.com

Al’ 120 times
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IP Not Tied to Target Hardware

 The method for generating the
Implementation is the same for
all target hardware

 Board Support Package can be
quickly filled-in for each new
target processor

. . New BSP
* Functionality

@
6. d o0
Functional Implementation
Specification Specification
v v

Dozens of Compiler Passes

N

Application Implementation

Virtual Machine

can be easily N

remapped N

to next generation Key

of hardware =t
Gedae

e Less risk in maintenance
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