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reset Ox BFCO00000 =
text Ox 00400000 =
excep Ox 80000000 =
data Ox 10000000 =
timer Ox B0200000 =
tty Ox C0200000 =

1011 1111
0000 0000
1000 0000
0001 0000
1011 0000
1100 0000

mask 0x00 300000 = 0000 0000 00

8 bits
for target
decoding

1100
0100
0000
0000
0010
0010

11

l:)

0000 0000 0000 0000 0000
0000 0000 0000 0000 0000
0000 0000 0000 0000 0000
0000 0000 0000 0000 0000
0000 0000 0000 0000 0000
0000 0000 0000 0000 0000
0000 0000 0000 0000 0000

2 bits
for cacheability

OxFF

0OxCO0
OxBF

0xBO

0x80

0x10

0x00

2 =1ty U
0 = reset C

0 = text C

Platform address space =
Mapping table
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Vceivgmn

soclib::caba::VciSignals<vci_param> signal_vci_vcit imer("signal_vci_vcitimer");
timer
BASE=0xB0200000
SIZE=0x00000100

VciTimer

typedef soclib::caba::VVciParams<4,6,32,1,1,1,8,1,1, 1> vci_param;
A A A A A A A &
cell_size =4 * 8 = 32 bits I

plen_size = 64 words

addr_size = 32 bits

rerror_size = 1 bit

clen_size = 1 bit

rflag_size = 1 bit

srcid_size = 8 bits

pktid_size = 1 bit

trdid_size = 1 bit

wrplen_size =1 bit
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mipsel-soclib-elf-unknown-gcc

l

mipsel-soclib-elf-unknown-as

*.0 il |dscript B

T /

mipsel-soclib-elf-unknown-Id

|
bin.soft B

(elf format)

Application binary
composed of sections

Section
reset (OxBFC00000)

Section
excep (0x80000000)

Section
text (0x00400000)

Section
data (0x10000000)
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Transition()

{
RO = TO(E,RO,R1);
R1 = T1(E,RO,R1);

}

Delayed assignement provided by SystemC
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Granularity
In CABA, the transfer unit is the « word ». In TLM-T,
the transfer unit is the « packet ».

Communication by means of IMC

In CABA, data transfers are performed through signals. In TLM-
T, data transfers are performed thanks to Interface Method
Calls.

Parallelizing the simulation

CABA simulation relies on the SystemC global scheduler that is
hard to be parallelized on a SMP workstation. TLM-T simulation
can naturally be parallelized using PDES paradigm... if and
only we accept to shift from the global simulation time paradigm
to the more promising distributed simulation time  paradigm.
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The pessimistic PDES algorithm relies on temporal filtering of
the incoming messages.

A PDES process that has N input channels is only allowed to
process when it has timing information on all its N input ports.

— For example, an interconnect is allowed to let a command
packet reach a given target if and only if all the initiators that
can theorically address this target have sent at least one
timed message.

To solve this issue, the traditional PDES algorithm uses null
message . A null message contains no data, but only a time
information. Moreover, all processes can be in two modes :
active & non-active. Only processes that are active participate to
the temporal filtering.



P2 requests null-messagesj|
(soliciting null-messages)

PO & P1 are null-message
agnostic [

Pl

* PO & P1 send their
null-messages (period issue )
e P2 is simpler






$ )~

© T. Kogel, MPS0C’08



Used in SocLib
_

© T. Kogel, MPS0C’08



Q Q

enum command m_soclib_command;
unsigned int m_src_id;
unsigned int m_trd_id;
unsigned int m_pkt_id;

VC|_READ_COMMAND
VCI_WRITE_COMMAND

VCI_LINKED READ_COMMAND
VC|_STORE_CONDITIONAL_COMMAND
PDES_NULL_MESSAGE

PDES_ACTIVE

PDES_INACTIVE
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Temporal filtering operation  on incoming messages can be factorized
for all targets

These messages are stored in a centralized data structure . This
structure stores tree information: the packet, the timestamps and the
current initiator activity.

After elaboration of the simulator, the activity information for each
initiator is set to true. Only the active initiators are taken into account
during filtering. A coprocessor initiator not yet programmed will send a
message with m_soclib_command setto PDES INACTIVE.

Therefore, when all slots of this centralized structure are filled with real
or null messages with their associated timestamps, a temporal filtering
iteration can occur.
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my_initiator::my_initiator

( sc_core::sc_module_name name, /l module  name
const soclib::common::IntTab &index, // index of map ping table
const soclib::common::MappingTable &mt, // mapping tab le
Sc_core::sc_time time_quantum, /[ time quant  um
sc_core::sc_time simulation_time) /I simulatio n time

: sc_module(name), /[ init mo dule name

m_mt(mt), / mappin g table

p_vci_initiator("socket") /I vciini  tiator socket name

Ilregister callback function VCI INITIATOR SOCKET
p_vci_initiator.register_nb_transport_bw(this, &my initiator::my_nb_transport_bw);

/linitiator identification
m_srcid = mt.indexForld(index);

/IPDES local time
m_pdes_local_time = new pdes_local_time(time_quantum  );

//PDES activity status
m_pdes_activity _status = new pdes_activity_status(tr ue);

//[determine the simulation time
m_simulation_time = simulation_time;

I register thread process
SC_THREAD(behavior);
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tim::tlm_generic_payload *payload_ptr = new tim::tim_ generic_payload();
tim::tim_phase phase;
sc_core::sc_time time;

soclib_payload_extension *extension_ptr = new soclib_ payload_extension();

payload_ptr->set_command(tim:: TLM_IGNORE_COMMAND);
payload ptr->set_address(0x10000000);

TLM-T
Initiator

Forward

Backward

payload ptr->set_byte enable_ ptr(byte enable);
payload ptr->set_byte enable_length(nbytes); G ene r| C p art
payload ptr->set_data_ptr(data);

payload ptr->set_data_length(nbytes);

/I set the values in payload extension

extension_ptr->set_write();

extension_ptr->set_src_id(m_srcid); Exte ns | on part

extension_ptr->set_trd_id(0);
extension_ptr->set_pkt _id(0);
/I set the extension to tim payload

payload_ptr->set_extension (extension_ptr ); payload

/Il set the tim phase
phase = tim::BEGIN_REQ;

/I set the local time to transaction time Time is ABSOLUTE !

time = m_pdes_local_time->get();

/l send the transaction
p_vci_initiator->nb_transport_fw(*payload_ptr, phas e, time);
wait(m_rspEvent);

path

TLM-T
Target
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tim::tim_sync_enum my _initiator::my_nb_transport_bw
nb_transport_bw
(tim::tlm_base_protocol_types::tim_payload_type &pa

/

/ inbound

yload, // payload

tim::tim_base protocol _types::itim_phase type &phase,

SC_core::sc_time &time) /[ time
{
m_pdes_local time->set(time);
m_rspEvent.notify(sc_core::SC_ZERO_ TIME);
return tim::TLM_COMPLETED;
} I/ end backward nb transport

TLM-T
Initiator

/[ phase

Forward

Backward
path

TLM-T
Target




m_pdes_local_time->add(1000 * UNIT_TIME);

/I if initiator needs to synchronize then it sends a null message
if (m_pdes_local_time->need_sync()) {
Il set the null message command
extension_ptr->set_null_message();
extension_ptr->set_src_id(m_srcid);
I/ set the extension to tim payload
payload_ptr->set_extension(extension_ptr);
//set the tim phase
phase = tim::BEGIN_REQ;
//set the local time to transaction time
time = m_pdes_local_time->get();

//[send a null message
p_vci_initiator->nb_transport_fw(*payload_ptr, phas e, time);
//deschedule the initiator thread
wait(sc_core::SC_ZERO_TIME);
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class my_target /[ vci ram

. public sc_core::sc_module /l inherit from SC module base clase
{

private:

typedef soclib::timt::VciParams<uint32_t,uint32_t,4> vCi_param;

tim::tim_sync_enum my_nb_transport_fw /// receive requ est from an

initiator
( tim::tlm_generic_payload &payload, /] payload
tim::tlm_phase &phase, Il | phase
SC_core::sc_time &time); /[ ]time
protected:
SC_HAS PROCESS(my_target);
public:

tim_utils::simple_target _socket<my target,
32,tim::tlm_base_protocol_types> p_vci_target; I/ VCI TARGET socket



=( ' 1)2

tim::tim_sync_enum my _target::my_nb_transport_fw (
tim::tim_generic_payload &payload,
tim::tim_phase &phase, sc_core::sc_time &time) {
soclib_payload extension *extension_pointer;
payload.get_extension(extension_pointer);

switch(extension_pointer->get_command()){

case VCI_READ COMMAND: ... break;

case VCI_WRITE_COMMAND.: ... break;

case VCI_LINKED _READ_COMMAND:

case VCI_STORE_COND_COMMAND:

default:
//[send error message
payload.set_response_status(tim::TLM_COMMAND ERROR_ RESPONSE);
break;

}

/Imodify the phase

phase = tim::BEGIN_RESP;

/lincrement the target processing time

time = time + nwords * UNIT_TIME;

//[send the response

p_vci_target->nb_transport bw(payload, phase, time)

return tim::TLM_COMPLETED;
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