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This presentation talks about “Use” and “Re-use”

considerations when creating SystemC TLM Models.

o What is abstraction, Why abstract design models.
o Various abstraction levels, and their use cases.

0 Re-use from one abstraction level to another, and
from one model to another.

Focus is on the most typical models — SOC peripheral s —that
connect to the host bus, have a SW programmable reg  ister set,
and one or more 1I/O interfaces.
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Abstraction

o

Abstract: Conceptual, Intangible (without form), Ex tract
(remove)

o Abstraction: Generalization, Removal

o Applied to modeling, this means that at higher abstraction

we create models that are less tangible (without form), more
generalized, and have some features taken out or removed.

Advantage:
o Higher simulation speed, leading to new applications.

o Generalized, hence high reuse, easy to develop and
maintain, and can be committed to different
Implementations.

What is abstracted in a model?
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Simulation Speed

Verilog /
VHDL

C, SystemC

C, SystemC

C, UML,
Matlab
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Re-use
e

0 Reuse from one peripheral model to another
o Of the same type (say. DMAC to another DMAC)
o Of different types (say. Asynch. to Synch. serialc  ommunication)

0 Reuse from one abstraction level to another

methods slaved
to

Communication

or SW accesses

Functional
View
*Core behavior

of the HW
device

generic modeling
object - RegFile

Partition the
design neatly
into 3 views

SW View

SW programmable

registers: Loy Push protocol

: C_Ommumcatlon handling into a
Control Registers View separate
-Configuration Registers Host Bus |F channel.
«Status Registers (Master / Slave)

|O interfaces
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RegFile: Generic SW View modeling object

0 General purpose reusable design used to model ther  egister
set.
o Number of registers, their R/W attributes is a prop  erty of the SW View.
o Individual fields (that map to functionality) is a property of the SW View.

0 Reset values of the various fields is a property of the SW view.

o Functionality can register call-backs. . RegFile .
RegO0 Rego ROt PG T Roc
o Functionality can be slaved to SW 2232 R e[ R
accesses through methods sensitive Eeg3tze~w il sV e
ese
to events generated by the RegFile rond (uneioed ind : unsigned int

Swrite (unsigned int)

Sread (unsigned int) : unsigned int
Put (unsigned int)

Get (unsigned int) : unsigned int

A SW view (RegFile) once configured, can set_callback ()

set_alias ()

be re-used across all abstraction levels.
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RegFile: (cont.)
—_—

0 RegFile can Support structural partitions and
hierarchical designs.

Address decoding is I G
taken care of by the P s
RegFile object. :,-:_-:‘_’_'::,._._f;‘-_'-f:r'f;.‘_'.‘ """"""""""
Same properties are I ] e —
extended. <:> e W
o RegFile can support |
“over-laying” one SW s T —

view over another.

A SW view can be re-used from one peripheral model to another
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Communication Modeling
—_—

0 Separate the communication from functionality.

o0 Push communication (protocol) into a separate block
(channel).

A\ 4

Modulel {— Channells Module2

o UnTimed model: Blocking / non-blocking IF Method

o Timed TLM model: Non-blocking IF method. Slave the
functionality to events available in the channel.

o BCA model: Map the transactional attributes to pin-activity.

o When Communication and Functionality are separated:

o Functionality can be re-used across different abstr action levels.

o Communication can be re-used from one peripheral mo del to

another. : V= o) B




Case Study: UART model

o UnTimed Model:

Master

UT Blocking, R/W method
exported from slave

o Timed TLM:

Master

Timed TLM, Non-blocking.
Events provided by
channel

o Timed TLM with
BCA IF:

UART1

UART?2

UART1

UART?2

UART1

UART?2

TX is master. RX
exports TRF
method. No latency.

Timed TLM, Lumped
latency, events
provided by channel

Timed TLM, Attribute
to pin mapping
provided by channel
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Case Study: UART model
I

0 Simulation Speed:

Abstraction Speed

UnTimed 820,000 cps

Timed TLM 370,000 cps

Timed TLM with BCA IF 108,000 cps

0 Baseline:

o Single SC_Thread = 1.149 million cps
o UT master, node, UT slave = 1.03 million cps
0 2 SC _Threads = 775,000 cps

o TLM master, node, TLM slave = 534,000 cps
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Case Study: UART model

e Emmm—
o Waveforms:

E3GTKWave - trace.vcd

File Edit Search Time karkers “iew Help

WD loaded successfully. 2 Zoom——— rPage Fetch  -Disc - - Shift -

[38] facilities found. |J oo | | — | [ ,,.g_ | { -+ | { -+ p‘_l FrDm:IIII $ec

[30335] regions found. To: 534990 n:
r | UNDO| || | e || | ] [

rsignals CWaves

Time 13990 wn= 18650 wn= 2i
SystemC. SerDataFaket] data[7:0] =401 + [0 [s02 [s0z [soa |
SystemC.SerDataPaket] . parity =1 | | [ l
SystemC.SerReceiveDataFaketl . data[7:0] =%00 00 [s01 [sn2 [s03 |

SystemC. SerRBeceivelataPaketl . parity =0 | |
SystemC.clk_16 =0 Jupuyyuryuuyuuruoyyo iy e
SystemC.p_t<1=1 1171 1 [ 1L 1 [ [ [ 1

stimulus.top_1.component_1.souf =
stimulus.top_1.component_1 .bclk =0

0 Code Re-use:
0 100% in RegFile.
0 90% in UART methods.

o0 70% in UART channel.
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