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Agenda

e TLM 2.0 Standard Interfaces

— Untimed
— Annotated

e Reusing Programmers View peripherals
— PV/PVT transactor

e PL172 Multi-Port Memory Controller Case Study
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TLMZ2 Standard Interfaces

Untimed

Bidirectional | transport(
Blocking const REQ&, RSP&)
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PV with Untimed model

PV Initiator

transport()

PV Target

A

PV target model

e Drawbacks:

— No Timing modeled

void
{
//
//
rp
}

transport(const RQ& rqg, RP& rp)

do processing

.get_status().set ok();

— Use-model limited (functional, SW)
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PV with SystemC Explicit Timing

PV Initiator

transport()

PV Target

PV target model

><

A 4

A

A

v

><

void transport(const REQ& rg, RSP& rp)

{

// do processing
// ...

unsigned int latency =
wait(latency * clk perlod)

rp.get _status().set ok();

i

e Drawbacks:
— Low simulation speed as wait() is called with every activation

— Forces identical accept and response delays
— Modeling of pipelining not possible
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TLMZ2 Standard Interfaces

Untimed Timed

Bidirectional transport(
Blocking const REQ &, RSP &, sc_time &)
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PV with Timing Annotation

PV Initiator

transport()

PV Target

A 4

PV target model

A

e Benefits:

void transport(const REQ& rqg, RSP& rp
sc_time& latency)
{

// do processing ...
double lat = ...;
latency = lat * clk _period;

rp.get_status().set _ok();
+

— Preserve potential for high simulation speed (not calling wait)
— Flexibility to model different timing for accept and response delay
— Defers realization of timing to initiator
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TLMZ2 Standard Interfaces

Untimed Timed

Bidirectional
Blocking

void put(const T&)
_ void get(T&)
Blocking void peek(T&)

bool nb_put(const T&)
bool nb_can_put()
sc_event &ok_to _put()

Unidirectional

Unidirectional | bool nb_get(T&)

Non-BIocking bool nb_can_get()
sc_event &ok _to get()

bool nb_peek(T&)
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Un-timed Unidirectional Interfaces

tim_req_rsp channel
master

S

put(REQ) ok _to_get
> > A ts,pop
methodCall() R peek(REQ)
» ok_to_put <
eventNotlflcatlon> get(REQ)
Al
ok_to_get put(RSP) latency
< ~n
eek(RSP
At peek(RSP)
,POP ok _to_put
= g
| get(RSP)
Drawbacks:

— Low modeling efficiency as timing needs to be handled explicitly in the model
— Typically low simulation speed as wait() is called with every activation
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TLMZ2 Standard Interfaces

Untimed

Timed

Bidirectional
Blocking

Unidirectional
Blocking

Unidirectional
Non-Blocking

bool nb_put(const T&

bool delayed pop(sc_time &)

, SC_time &)
bool nb_can_put(sc_time &)
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Timed Unidirectional Interfaces

master

put(REQ) ok to_get
Ats,pop nb_put(RSP, Atz ency)
= ok _to_put
AtIatency
- ok _to_get

e Benefits:

I "\

Ne—_"

delayed_pop(At, ;op) 7Atm pop

— Efficient modeling style:
— functionality and delay computation handled in single activation

— Potential for simulation speed optimizations in the tim channel
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PV/PVT Timing Conversion

PVT PVT PV Initiator PV Target
Channel Slave

transactor_target PVT PV

while (true) { rsp transport(req)‘
———— o wait(p_pvt->o0k to get()); < -

p_pvt->peek(req);
< sc_time annot,delay, latency;

p_pv->transport(req,rsp,annot);

V \ delay = static_delay;
| latency = annot+static_latency;

\ p_pvt->delayed pop(delay);
p_pvt->nb_put(rsp, latency);

}

latency

e Re-use PV peripherals for architectural modeling
e Transactor configuration determines selection of timing parameters
e Transactor defers realization of timing to PVT channel "
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Modeling for Re-use

regi :
. SR behavior
interface
bus -reglster behavior
transactor interface
timing timing
regi :
bus - egister behavior
transactor interface
timing o
timing
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PV Peripheral

PVT Peripheral

CA Peripheral

= behavior

+ register accurate

= PV Peripheral
+ approximate timing

+ PVT transactor

= PV Peripheral
+ cycle-accurate timing

+ CA transactor
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Ways to compute the delay

e Static
— Constructor argument
— Low accuracy, only suitable for simplistic timing models
— Example: register read/write, fixed latency blocks

e Stochastic
— Configurable distribution and moments
— Medium accuracy, suitable for high level architecture exploration
— Example: Cache miss probability

e Dynamic
— Delay is computed for every individual transaction
— Highest accuracy
— Highest modeling effort
— Example: memory controller, cache controller
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Case study: PL172 AHB Memory Controller

| I
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|| compute
::[[ data > timing
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AHB-PVT
Transactor
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PL172 results

e Effort:
— PV model: 1500 lines of code, 1 week
— Timing model: 1500 lines of code, 2 weeks
— Arbiter: 1000 lines of code, 1.5 weeks
e Accuracy

— Cycle-by-cycle comparison against cycle-accurate reference

— Relative average error: 0.53%
— Positive and relative errors eliminate each other

— Relative maximum error: 40%
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For More Information

OCP TLM for Architectural Modeling

Tim Kogel, CoWare, Inc.
Anssi Haverinen, Nokia, Inc.,
James Aldis, Texas Instruments, Inc
20-September-2005

fErsteme Abstract

the last years T Level Modeling has established itself as a valuable strategy to
Ive system-level dasizn probl prior to Lhe 1 ion phase. The System-Level Dasizn

Working Group of the OCP-IP consortium has contributed SystemC TLM channel packages ud
TLM Peri heral MU del in methodology swidelines to help the proliferation o modeling paradigm sinee 2002 [6]
p g Meanwhile, SystemC in zensral and TLM in particular have been improved and standardized by

for Platform-Driven ESL Design Tie o

act ?ro;r:um:r_ers \'.ew.' m, [ [S as \»El as 'u]]\ ey

Using the S\]lstem( Mndeling Ubra r:.r \ermcrmu and HDL co-sinmlation. Howe s far no methodaols; zct parformance

ling has been estzblished add: g HW/SW partittoning and archi al exploration

We propose an Architects View (AV) TLM use-case, which is based on revised OCP Transaction
Lewal 2 (TL2) and APIs. The gozl is to allow SoC architects to identify and resclve
bottlenecks in the organizations of the SWand T ectumes. Pr
the mumber of processors required, how differen £ SW and algorithms will access main
memory, and what intercomnect approach can deliver the required commmmication bandwidth.
The potentizl of the revised OCP TL2 and TL3 abstractions goes clearly beyond medeling of
qns, which wi se OCP protocol. In fact, the new TL2 and TL? API: enzble umified
modeling of arbitrary applications and architecture platforms above cvels aceurate abstraction.

lems to be solved are e g.

First, we
following
models and the OSCI TLM standard. The main body of this document he OCP based AV
design methodology itself, intreducmg the revised OCP APl demonstiating compliance with
OSCI TLM standard, and in particular explaining in detail the Ar s View use-case. The last
two chapters deal with the widely used Programmers View use-case and the interoperability of
PV and AV

meive emample packags, which provides

s as well as numerous examples. se

. @ details on its contents and usage. The
Colere £OCPIP.

International Partnership

WWwWWw.coware.com WWW.ocpip.org/socket/whitepapers

And of course the upcoming September release of TLM 2.0...
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