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The PSS View of a Modern SoC Design:

From Vision to Deployment and Production
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Portable Stimulus is Layered
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PSS Models are Declarative
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Actions and Activities

» The activity defines the schedule of sub-actions to model critical intent \

activity_declaration ::= activity { { activity_stmt } }
activity_sequence_block_stmt ::= [ sequence ] { { activity_stmt } }
activity parallel_stmt ::= parallel { { activity stmt } }

action send_data_a { An action traversal statement
Eigﬁgﬁztga tf(fgi defines the point where the action
rx_uart_a rx; will be randomized and evaluated
activity {
sequence A
cfg;
parallel { !
tx;
rx;
}

}
} . .

}
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Data Flow Object Binding & Pools

component uart_c {

action cfg uart_a {..}
pSS_tOp action wr_uart_a {output ubuf b obuf;}
action tx _uart_a {input ubuf_b ibuf;
uart_c output ustr_s ostr;}
action rd_uart_a {input ubuf_b ibuf;}
cfg_uart — action rx_uart_a {output ubuf b obuf;
X . .
— vustr_p input ustr_s istr;}

ubuf p wr_uart

pool ubuf b ubuf p;
bind ubuf_p *;

ubuf }
: component vip_c {
o AT 88 vip_rx | vbuf_p action vip _rx_a {output ubuf_b obuf;
input ustr_s istr;}
ubuf action vip tx_a {input ubuf b ibuf;

output ustr_s ostr;}
rx_uart e VT, o pool ubuf_b vbuf_p;
bind vbuf p *;

}

component pss_top {
uart_c uart;
vip ¢ vip;

pool ustr_s ustr _p;
v } bind ustr_p *; 806'8//8['8
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Address Space Claims

» An address claim struct has a frait field that matches the corresponding regior\
» Claims can be made in actions or flow/resource objects

_ aspace
Claim component pss_top {
persists import addr_reg pkg::*;
from start = = import my_addr_pkg::*;
of producer region1 pool mbuf_b mbuf_p;
bind mbuf_p *;
to end of
mbufo .
consumer action entry_a { ac’Flon XFEP¥ab{,b ‘.
] SRAM mem_c::getm_a getm; input mbuf_b 1buf;
Multiple mem_c::put a putm; output mbuf_b obuf;
active dma_c::xfer_a xfer; constraint io_c { .
claims bUFL }buf.sug == obuf.51ze;.
mav not mou activity { ibuf.parity == obuf.parity;
yl outm; obuf.step == ibuf.step + 1;
overlap { 4 ; }
X:i;f constraint { |obuf.mClaim.trait.kind == SRAM;
(region2\ } getm ibuf.mClaim.trait.kind == SRAM;
DRAM } } _
= = } xfer_a claims only match
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Claiming an Executor

action put_a {
output mbuf_ b obuf;
rand executor_claim s<core trait s> claim; my_proc_grp
constraint claim.trait.id == 0; // and get_a

action xfer_a {
rand executor_claim_s<core_trait_s> claim;

constraint claim.trait.id == 1;
}
component pss_top {
import executor_pkg::*;
executor_c<core _trait s> cores{2];
executor_group_c<core_trait s> my_proc_grp;
exec init_down—

foreach{c:cores[i]) {
c.trait.id = 1i;
my_proc_grp.add_executor(c);

v accellera
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Example

» Register references converted to address handles based on calculated offsets\
» Register accesses converted to built-in primitive access API calls

action xfer_a {

input mbuf b ibuf;

output mbuf b obuf;

lock chan_r chan;

exec body {

src_hndl = make_handle from claim(ibuf.mClaim);

dst_hndl = make_handle from claim(obuf.mClaim);

comp.dma_regs.chan_regs[chan.instance id].size reg.write(ibuf.size);
comp.dma_regs.chan_regs[chan.instance_id].src_reg.write(addr_value(src_hndl));
comp.dma_regs.chan_regs[chan.instance _id].dst reg.write(addr_value(dst _hndl));
comp.dma_regs.chan_regs[chan.instance_id].ctrl reg.write field("go done", ©ox1);
while (comp.dma_regs.chan_regs[chan.instance_id].ctrl reg.read().go_done

message (NONE, "Waiting for DMA channel %d to complete", chan.instance_id);
}
}

—
comp.dma_regs[chan_regs
wr_h = make_handle_from_handleQPegs huoffset);

write32(wr_h,ibuf.size);
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Can be mapped to the appropriate executor
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PSS Provides Multiple Realizations
of a Model

pss_test.pss dma.pss pss_funcs_sv.pss pss_funcs.svh
) 4 N )
pss_top dma_c func_pkg Sv:
....... p import function void do _sv_fill (dest,size)
do sv fill (dest,size); _- SE
import target SV 32 :
+
function do _sv fill; wr32 (dest+l)
extend action mem fill {
exec body {
4 ) do sv fill (dest,size);
}
\ J Y,
uart.pss . pss_funcs_c.pss pss_funcs.c
4 N\
l_Jart_c func_pkg C:
:meort function void dO_C_flll (dest,512e)
func_pkg: :*; do c fill(dest,size); _ S
tx_uart import target C wr32 (dest+i)
% function do c fill;
Y, \ —
\ / | J L J
v accellera
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