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fe%”"?a Tensilica and ESL Modelling

 Configurable, extensible processor IP

 For many years - system-level modeling with XTMP
— C++ with a C-based API
— Our TLM — no accepted standards
— Cycle-accurate ISS
» Late 2006 — fast functional mode (up to 100X)
 Late 2006 - SystemC modeling environment, XTSC

 Many interfaces
— PIF — bus-type, memory-mapped
— 7 local memory interfaces
— Nearly unlimited TIE port, queue and lookup interfaces

« Interface XTSC to commercial 3" party SystemC-based ESL tools
— Generate adaptors: TLM  to TLM
— All TLMs different
— Fast Functional ISS - “Virtual System Prototype” modeling

them
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ISS

-Cycle-accurate
-Fast functional
-Single processor
architect and develop
SW

-All processor models
automatically
generated from
configuration

tensilica il
- 4 Tens_lllca ESL models

-Complete System
Model

-Buses, 3" party
processors, IP blocks
— Verify complete
system at cycle-
accurate level

- Develop SW using

Standalone

“Virtual Platform” ISS

-TLM approach
-Design space
exploration:
-Partition into MP
-Architect MP
-XTSC SystemC
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tensilica Integration into 3@ party SystemC-based ESL tool

-H CoWare Analysis <@ peacock> “T”E"7 peacock> |E|E
File View Help |ulation Plugins Help

=@ [

————
1:34 Pr i -lemaster_req 2]
= = = I Temaster_resp
% EEQSC_‘ZD_!”EW e ]| eds Ly =} i_extsc_Max_le_32
[ § EXISC_l00KUR - lw Function Trace
) extsc_master - Binterrupt_exp
- contral
et _ande_-oier T dramn_req
il e ol | e £ t_tes e Trdrami_resp
0ttt TamI_teq regz_zeo L PETATE g:_':lT‘Z_TE: fLrauee s g | }.dranﬂ_req
FE -~ D dram1_resp
B - dromi_req
: i 1 _test s TETC_CHISTATS i Trdromn_resp
£ Bextsc_w!re_sulurc I — cors r;::: L : 2 W EXPSTATE
Gl extsc_wire_write__| & L T : - IMPWIRE
L3 wemory ‘ =i - Dinbound_pif_req
3 PIF2AHB_Bridge ~Twinbound_pif_resp
E L ! ResetGenerator - _yest_aE_z12bi_onebtt T IPa
{4 Systerm_RAM !
I pit_te I 1PQz
{8 System_Ram o e rede Lot sl et rex - IPGE
++f Transactor__ AHE C e le_fE s e areng_re: m o ~Wiram0_req
éi:SA N mj\ [ ~Twirami_resp
s .
- AHEInritilazjrr o, re : - | }*!ramtreq
--EIAHEH_‘t Target wamo_te B 1 — ~Iwiram1_resp
IEr:AHBT‘ et mew_-esp C_hie | BB e _te oI_esp | i Lot || Lt gt ~lvirom_req
g arget Feii ERT S e A ~Iwirom0_resp
T~ i _tookip._ _|
L CLOCK L e gl T lookup_ram
-4 Default ) . g T lut
i £
"= ge;au:z_lll}lqexed_ z i { - lut_nordy
= efault_! ) ; - J’“ - li+onehit
TDefS\aueTarget mer_er | g: i g mew_cesp ] mﬁm orale Lute oo Lute ot m:;a - OPQ
£ = 2 _#u_
& logkup it el e 0ROz
~ g mem_request it rord s b QPa3
g pif_request_only x | if re
- & pif_response et \ - mip.f_ q
it = It note | L Asrdy pi_resp
o e Ihr i L= 50 tz_pn ~grreset
&= 9_Pop i I C_ A iE ez _dint ook I_lookp_| 1 Jwstatus
~g=q_push ] GIES w_ner; Foximi_req
--i—REMAP i | - D xlmi_resp
--:RESET | B C_Dier it -{}i_extsc_support
&= wire_rea 1 o i
_ _Er—vIWiFE,WriItE hd " =™ View name:1: Function Trace for core HARDWARE.Q_extsc_Max le 32 < peacocks
=Tas | = }
E B8% > | 1376x1083 4| File Goto Search Zoom Settings Help
S T [ (& ERE
Reading Import Wire IMPWIRE: Value read: 0x7 I—I—U @@‘ m £ - Te 32
Reading Import Wire IMPWIRE: Value reas: Dwg 3 Function Trace for core HARDWARE. 1 extsc Max_Le_
Feading Impart Wire IMPWIRE: Value read: 0x3 id name 135FDU 14DIUUD v145'000 lSUPDU lSSIDUU (ns)
gz??':?eg”tnp[ﬁn Wire IMPWIRE: Value read: Oxa o o5 write |
Reading Import Wire IMPWIRE: Valug read: Oxb 26 | 26 __sprint A Lo Lo y voal b 4 y vodlo4 4
Reading Import Wire IMPWIRE: Value read: Oxc 27 27 __shprintf
Got interrupt 5 - B —— & - - b < k- k- o &
Reading Import Wire IMPWIRE: Value read: Oxd L3 e}# 4 4 ;# ékh <R? 4 €%
Reading Import Wire IMPWIRE: Value read: Oxe =] = _viprintf r 'y \ \ y y a 3 3 e
Reading Import Wire IMPWIRE: Value read: Ox7 30 30 vt
ig‘etf_rutm—wtugt =z 31 | 31 | exponent
of interrup
SystemC: simulation stopped by user. ol 32 _wertonb_t
33 | 33 wertomh jl
Console |Block Editor ] Parameter Editor I Iemory hap Table ] hemory b3 4 snstomhs 7 = . i =
L | P r T - =
a & @ \‘% Q ) Q e @ [ﬁ P ‘| & Martin, Grant - M=, | @ Salving the fundar | {8 Adobe Reader Shell - Konsole X coware Analysis | E ﬂﬂ \ H"l 5
LN @ = @ = ™ ) o
© 2007 T Eﬂ] ] e @ E 3 4 |X rdesktop - rdpl gmartin - Konquer: | & CaWare far gmartic | i Platform Architect !




te%'hca TLM Evolution........ TLM 2.0

e Concerns:

— Too late?
« Ad hoc integrations into 3 party ESL tools already done
o Little incentive to rework
— Priorities: For us, cycle-accurate much more important than PV+T

— PV+T prone to misunderstanding especially by SW developers

e EXpectations:

— Final TLM2 needs to help industry close current gaps in
Interoperability

— Cycle-accurate - major importance
— Well-defined analysis and debug interfaces
— OSCI TLM group needs to educate users on abstractions
» Possibly support research on PV+T estimators and system modeling
— Scope of TLM needs to be better defined

« Many people assume “interoperable” TLM implies interoperable bus
model implementations
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