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SoC Modeling 

SoC ModelingSoC Modeling

Behavior Communication TimingBehavior Communication Timing  

Abstraction required to speed up things

- Timing granularity

- Data granularityData granularity



SoC Modeling Abstraction
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Requirements of Adaptors
Mixed-Abstraction-Layered System
• While creating the VP at higher abstraction level, sometime it 

i k h i l l RTL d l f ifi IPis necessary to take the pin-level RTL model of a specific IP 
block. These RTL models might be automatically generated by 
some tool (like Carbon), thus saving the model creation time.

• While creating the VP for a specific use case, to speed up 
things, it may be a good idea to reuse the existing models at 
th b t ti l l Thi ill bl t t th l tfother abstraction levels. This will enable to get the platform 

working quickly, and then models can be replaced one by one 
with the correct abstraction.

• Adaptors and transactors will also be required for HW/SW 
co-verification while using the virtual platform at a higher 
abstraction level along with the advanced RTL verificationabstraction level along with the advanced RTL verification 
environment.



Requirements of Adaptors
Mixed-Abstraction-Layered System
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Requirements of Adaptors
Encourages the reusability of code: The separation of 
computation and communication allows the reusability of code across 
abstraction levels The TL4 model can be used in combination withabstraction levels. The TL4 model can be used in combination with 
the proper adaptor to work at different abstraction levels. 

TL4 M d lWrapper

Core (functional model)

•TL4 Model

•Used for eSW development

Communication

TL4 socket



Requirements of Adaptors
Encourages the reusability of code: The separation of 
computation and communication allows the reusability of code across 
abstraction levels The TL4 model can be used in combination withabstraction levels. The TL4 model can be used in combination with 
the proper adaptor to work at different abstraction levels. 

Wrapper

Core (functional model)

Communication
•TL3 Model

•Used for Architectural exploration
TL4 socket •Used for Performance analysis 

TL4/TL3 Adaptor



Requirements of Adaptors
Encourages the reusability of code: The separation of 
computation and communication allows the reusability of code across 
abstraction levels The TL4 model can be used in combination withabstraction levels. The TL4 model can be used in combination with 
the proper adaptor to work at different abstraction levels. 
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•Used for Architectural exploration
TL4 socket •Used for Performance analysis 

TL4/TL3 AdaptorTL4/TL2 Adaptor



Requirements of Adaptors
Encourages the reusability of code: The separation of 
computation and communication allows the reusability of code across 
abstraction levels The TL4 model can be used in combination withabstraction levels. The TL4 model can be used in combination with 
the proper adaptor to work at different abstraction levels. 

Wrapper

Core (functional model)

Communication
•TL1 Model

•Cycle-accurate TLM model
TL4 socket •Used for Architectural exploration

•Used for Performance analysis
TL4/TL2 AdaptorTL4/TL1 Adaptor •HW/SW co-verification 



Requirements of Adaptors
Encourages the reusability of code: The separation of 
computation and communication allows the reusability of code across 
abstraction levels The TL4 model can be used in combination withabstraction levels. The TL4 model can be used in combination with 
the proper adaptor to work at different abstraction levels. 

Wrapper

Core (functional model)

Communication

•TL0 Model
TL4 socket

TL0 Model

•Cycle-accurate pin-level model

•HW/SW co verification
TL4/TL3 AdaptorTL4/TL2 AdaptorTL4/TL1 Adaptor

•HW/SW co-verification 
TL4/TL0 Adaptor



Kinds of Adaptors
DownStream Adaptors UpStream Adaptors
Master Slave Master Slave
TL4 TL3
TL3 TL2
TL2 TL1

TL3 TL4
TL2 TL3
TL1 TL2TL2 TL1

TL1 TL0
TL1 TL2
TL0 TL1

Adaptor’s role:
- Abstract away the timing 

points (which are phases 
i )

Adaptor’s role:
- Insert the extra timing 

points (BP/extended 
in TLM-2.0)  

- Abstract away the data 
members (normal 

l d/ t d d) hi h

p (
phases)

- Add more payload data 
members (using the 

payload/extended) which 
are not necessary 

extensions) 



Adaptor Modeling Challenges
Handling Timing Abstraction
- Addition/deletion of timing points (phases)

TL2  Master TL3 SlaveAdaptor

Beg Req, srmd=1, bursts=2

Beg_Data

Beg_Data

g_ q, ,

Beg_Resp
B R

Beg_Req, bursts=2

Beg_Resp

End_Resp End_Resp



Adaptor Modeling Challenges
Handling Timing Abstraction
- Addition/deletion of timing points (phases)

TL2  Master TL1 SlaveAdaptor

Begin Req req wc=2Begin_Req, req_wc=2
Begin_Req

End_Req

Begin_Req

End ReqEnd_Req
End_Req



Adaptor Modeling Challenges

Handling Payload Extensions
Adaptors adds/deletes data extensions into the payload or 
validates/invalidates payload members depending upon the 
configuration of master or slave sockets.

TL1 t TL3 l
TL1-TL3

g

TL1 master TL3 slaveadaptor

CFG2: It 
understands 
signals: A, E

CFG1: It 
understands 

signals: A, B, C, E



Adaptor Modeling Challenges

Handling Order of Transactions
Begin_REQb trans1,READ

TL4-TL3

T1
P1

g _

End_REQ

_ ,

TL4-TL3
adaptor TL3 slaveTL4 master

T2
P2

Begin_REQ 
P2

End_REQ
b_trans2,WRITE

Both blocking transport calls will wait until the 
TLM_COMPLETED for respective nb_trasport, adaptor will 
unblock the appropriate blocking call TLM-2 0 ordering rulesunblock the appropriate blocking call. TLM-2.0 ordering rules 
must be respected.



Adaptor Modeling Challenges

Handling Order of Transactions
Begin_REQb trans1,READ
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T1
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g _

End_REQ
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_ ,

TL4-TL3
adaptor TL3 slaveTL4 master

T2
P2

End_RESP

P2

Both blocking transport calls will wait until the 
TLM_COMPLETED for respective nb_trasport, adaptor will 
unblock the appropriate blocking call TLM-2 0 ordering rulesunblock the appropriate blocking call. TLM-2.0 ordering rules 
must be respected.



Adaptor Modeling Challenges

Handling b/nb and nb/b Conversion

TL3 t 1 P1TL3 master1
TL4 slave

TL3 master2

P1

P2

TL3-TL4
TL3 master3 P3

The adapter should be able to handle concurrent 
non-blocking transport calls from multiple initiators. It 
should be able to create threads for respective blockingshould be able to create threads for respective blocking 
transport calls.



Adaptor Modeling Challenges
Handling Out-of-order/Outstanding Transactions

TL2 master Adaptor TL4 slaveTL2 master Adaptor TL4 slave
Tran1, Begin_Req

Tran1, Begin_Data1

Tran2, Begin_Req

Tran2, Begin_Data1

Tran2 Begin Data2 b transport(Tran2)Tran2, Begin_Data2 b_transport(Tran2)

Tran2, Begin_Resp



Adaptor Modeling Challenges
Handling Out-of-order/Outstanding Transactions

TL2 master Adaptor TL4 slaveTL2 master Adaptor TL4 slave
Tran1, Begin_Req

Tran1, Begin_Data1

Tran1, Begin_Data2 b_transport(Tran1)

Tran1, Begin_Resp



SoC Modeling Services (SystemC, TLM-2.0) 
i f @ i it t
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Thank You
If you would like to download a copy of the presentation slides in 

PDF f t li k th Att h t li k t th t f thPDF format, click the Attachments link at the top of the 
presentation viewer.


