2023
DESIGN AND VERIFICATION™

DV LN

CONFERENCE AND EXHIBITION

Portable Test and Stimulus Standard
BEODBIEL LUV EELRITIFTR

Canon USA - #fi)I1|{& =]



PSSIREILET DB RICHHEREE - ENH



PSS : Accellera {24

PSS : Portable Test and Stimulus Standard '_
+ 2014412 B IZAccelleraTRRBEINT=WG S AEQRIABLE

STIMULUS
e Chair: Faris Khundakjie, Intel
Vice Chair: Tom Fitzpatrick, Mentor Graphics

Secretary: Tom Anderson, AMIQ EDA
o JI)—RASNT-SEBLHRE
« 20186 H26H PSS Language Reference Manual 1.0
« 20192 A25H PSS Language Reference Manual 1.0a
« 2021F4 A14H PSS Language Reference Manual 2.0
« 21T THERREMEENEATLS

2023

2023/06/22 DVCon Japan 2023 - Portable Test and Stimulus Standard 3 DVLi .i!'.f.\:'-
~JAPAN



PSS WGHDRa—7

« Currently there is no single standard way to specify intent and behaviors that is reusable
across target platforms (e.g., emulation, silicon, simulation, etc.). With this proposed
standard, user companies will be able to specify the behaviors once, from which multiple
implementations may be derived.

With a single specification, user companies will be able to select the best tool(s) from
competing vendors to achieve the best results for their desired target platform. Initial
scope for the WG will be to define a portable test and stimulus specification language that
can be used to generate stimulus for multiple target implementations.
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activity A7—krA K

action activity example a ({
activity ({ do
that;
do ann_a; parallel
parallel {al, a2};
sequence {a3, aéd};
select {a5, a6}; sequence
select
}
}
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activity A7—krA K

action activity example a {
activity {

that;
do ann_a;
parallel {al, a2};
sequence {a3, a4};
select {a5, aé6};
schedule {a7, a8};
if (i == 0) {a9;}

else {al0;}
repeat (2) {all, al2};
foreach (arr[j]) {

al3 with {al3.val == arr[j];};

foreach

| * schedule (& resource / data flow L& M
|
|

HE RS &SR Sa— T TS
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data flow A7 < x5 - buffer

buf
,/
4< produce_mem_a consume_mem_a >7

p : producer T —X
C : consumer . T — X HEA
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« action / resource [ XBARAYIZ bind TEZ5

« {FHTESrresource [EtEyhELT pool IZFIIL—TkEh 3

o HEHDOREI— resource 21 instance_id AT ESNEFIIZHRZ S

« resource [& lock £7=I% share $5_EMNTES

« resource 1H§#RIE PSSY—ILD R a1— oI ~DHIFIEHRELD

p
(resource_rJ:rJ

m lock « action A\ resource ~DHFMME (RGBT T7 IR EE T S5 S . resource # lock TE5
« lock 9 %& action M5ET I HET. FD resource Z{EAT BMhdD action NDETEHILTES

'™ share * action A\ resource ~MDIFFEthE) GEIE GBI GET IV EREET HI5E . resource % share TES
« ® action [Z lock 1= resource 1V RAVAEHE T HIEIETEGL
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SFFHERIZHITS resource FlH

resource chan r {...};
pool [2] chan r chan p; 69
bind chan p {*}; y

rlock2 a.instance_id !'=
rlock3. instance_id

rshrl a.instance_id ==
rshr2 a.instance_id ==
rshr3 a.instance_id

action rlock a {
lock chan_r chan;

...}
action rshare a { <E§
share chan r chan;

-}
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action / dataflow @ ic ik

action <§§§EEE;§>: uart dev _a {

(input data_ref b dat i;|

Joutput data_ref_ s tx_info;/
}

action uart dev_a {
rand bit[31:0] devid;

struct
rand
rand

buffer
rand

stream
rand
rand

data mem t
bit[31:0]
bit[31:0]

| dat.i |
data ref b
bit[31:0]

| tx_info |

data ref s
bit[31:0]
bit[31:0]

{
addr;

Sz,

data mem t {
ref;

SZ;
ref;
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Serial WB
VIP VIP

: test_tx_a

buffer 84 L —45 2+ )LIC
stream 21 1&/\SL LI
FRAMRG S a—)o5En5
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FEETFT)XXBHTRBIC
@ aCtioga::s:_tx_a { genpkt;

............... mem2tx a mem2tx;

..... I uart agent rx a rx;

“““ activity {
"""" genpkt;

o ..... / tx info /4 ...... @ parallel {
— mem2tx;

rx;

}
bind genpkt.dat o mem2tx.dat i;
bind mem2tx.tx_info rx.rx_info;

}
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Serial
VIP

WB
VIP

------ : test_rx_a

buffer 24T (I—4 >+ )LIC
stream 24 7(Z/85LJLIC
TFAMRG O a—)o5&Ehn5
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action test rx a {
chkdata a chkpkt;
rx2mem a rx2mem;
uart agent tx a tx;

activity {
parallel {
tx;
rx2mem;

}

chkpkt;
bind rx2mem.rx_info tx.tx_info;

bind chkpkt.dat i rx2mem.dat o;
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component ~NDY JL—E T

component uart agent c {
action rx a : uart dev_a {
input data ref s «rx info;
}
action tx a : uart dev _a {
output data ref s tx info;

}
} 4 N 4 )

(" )
component uart top c { @ -/ tx_info [«

action test tx a {
wb vip c::gendata_a genpkt;
wb uart c::mem2tx a mem2tx;
uart agent c::rx a rx; \_ J g J \ J
action test rx a { uart_agent_c wb_uart_c wb_vip _c
uart agent c::tx a tx;
wb uart c::rx2mem a rx2mem;
wb vip c::chkdata a chkpkt;
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component uart topec { | rFeeeemmmmem o
action test tx a {...} | L:E%EQ%ﬂ_%ﬁ!B%{___j
action test rx a {...}
action transfer a { = 7 - - - -

test tx a test tx; 7| e Lo YA ITT action DT —RT4—IJLE

test rx_a test _TX; A e

activity {
n ops; “
t et 2 = o L ofe: — <, ) [—szEm !
€At 0pS) (i R ETATESUR LR
test_ tx;
test rx;
parallel { test tx; test rx;}
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a2

n_ops

test tx
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component uart top c {

enum snr e {snr_ tx,snr rx,snr txrx }
action transfer a {
action snr e snr;
covergroup {
snr _cp : coverpoint snr;
} mode cg;
activity {
n_ops;
repeat(n _ops) {
snr;
select {
(snr==snr tx) :test tx;
(snr==snr rx) :test rx;
(snr==snr txrx) :parallel {test tx; test rx;}
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EANAMETIL-HD/\LyoDEMGEED)

« 5abNTzactionD AR —LRITITHLT, TDAE Covt
)—LIZFEELI=TURZILSF A (query) N FEAELE:
MEIIERND < write >

* COVerRT—hAUTIE, BRH DB FIAERE Y (000 )

« monitor(IhN\—g REEAAMETEATEILILT S

o coverRAT—hAVKMZLYRERE., HULLIXEATREY

< read
addr = 0x2000

y N

>
>

action write { rand bit [32] addr; }

action read { rand bit [32] addr; } COV2

monitor { write w; read r; activity { w; r; }} m it
cover Covl { ; activity { with r.addr == w.addr; }} ( idle ) er’[e>
read

cover Cov2 { write wl, w2; read r; activity { wl; r overlaps (w2) ;} <Send >

accenera 2023/06/22 DVCon Japan 2023 - Portable Test and Stimulus Standard

SYSTEMS INITIATIVE



EALETZIL- ALY DRSS

* action traversal (ex. do A with x ==5) A
« EZ on=HIRIZEI&bIE L actionEITIZRYF

» Concatination: concat {m1; m2} m1 m?2
s MEZEDHRADM2(ZTYF

« WEDRAEDNLMIUZTYFL, TFOIVFRAEDD
FEDRAETM2(ZTYF

* Eventually: eventually m m
s FFEDECHDEFRTRE
« BEDRAEDLERRAIT M IZTYF
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« Sequence: sequence {m1; m2} £F=IXEIZ {m1; m2}

s MIFEERICM2IZT YT, EFETHAULEITALN
« WEDRAEDLEMIMNTYFL, FOTYFRAIDIS
FERAFT M2 YF

« concat {m1; eventually m2} &Z

* Overlap: {m1 overlaps m2} m1
s METHDEERACTM2HAEITINIETYF [m2

« Select: select {m1; m2} m1

e M1ELLLIEM2IZTYF m2
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« Core Library~ D #3R1B 00

« VLT
« IH—< vk
« Tk

c YIWT /S5 Ls

e error / fatal

1&!!“5;" 2023/06/22

SYSTEMS INITIATIVE

solve function void print foo(my_ struct s) ({
print ("The context of the struct is:¥n");
print("value = %$d¥nname = '%s'¥n", s.value, s.name);

}

solve function string get foo context string(my struct s) {
return format("value = %$d¥nname = '$s'¥n", s.value, s.name);

}

exec body ({
y = my_func();
message (FULL, "The values of the variables x and y are: ");
message (LOW, "%d, %d", x, y);

}

package io pkg { // may change to std pkg or...
function void error(string format, type... args);
function void fatal(|int status| string format, type... args);

} '\

N FHBEADRY{E
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cJILTEDT74ILIIO
e J7AILI\VRILERH

package io pkg {
typedef chandle file handle t;
static const file handle t nullhandle = /* implementation-specific */;
enum file option e {TRUNCATE, APPEND, READ};
function file handle t file open(string filename, file option_e opt = TRUNCATE) ;
function v01d file close(flle handle t file handle);
function bool file exists(string fllename),
function void file write(file handle t file handle, string format, type... args);
function string file read(file_ handle t file handle, int size = -1);

AR ~ * .‘_‘
« BHAITFEEEMTHL
function void file write lines(string filename, list<string> lines,
file option e opt = TRUNCATE) ;
function list<string> file read lines(string filename) ;}
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list D55 Lt
e list [ rand ELTCEE I gE

e hDrandF7s—ILRERIFRICOVTAFT—E25F LIET 5
e size [(FRAT—FE#

e sizelZx L CTEEGMNZSZH_EIE TSR

struct S {
rand list<bit[8]> 1st;
exec pre solve { // Initialize the list
repeat (100) {
lst.push back(0);
}
}

constraint {lst.size() in [4..100]; // Error: illegal constraint on size
foreach (1lst[i]) {
lst[i] == i+lst.size(); // OK: size is a state variable in foreach
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S8 LD FHmEERAT—R AR

 solveMexecT OvH A T{HEATRE

o 1=F=Lstruct 54 L1 LI} struct S1 { A vi.£1.a,0.14]
) rand bit([8]| a,b; vl.fl.b
o LT SHR—K )
e urandom struct S2 { / S L
- urandom_range e S L
constraint |fl.a < f2.a;|¢ T4 Fl%Y
} fl.a < 100
action A {
exec post solve ({
PR A — —| SV S LiEEND
vl.£f2.a = 100 254 Hl#9

randomize [vI, vZ|with {vi.£fl.a < vZ2; |« fl.a < 15
} Q
) 2DONEHEZ T Lk
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525 LAED#I%Y - dist

« SystemVerilogl ZZ&{LL
o = (XEBDEATITOEIYEHT
o S XV AMIEBYEATITZE 5
s LDFFI LTS
o -dist [X)—HILGEERNDIEIZX T HIRY

struct s {
rand bit[32] x;
bit Y/
constraint dist x in [100..102 :=1, 200 :=2, 300 :=5];
constraint dist x in [100..102 :/1, 200 :=2, 300 :=5]_ |190:1/3,
101:1/3, 200:2, 300:5
constraint dist x in [100..102 :=1, 200 :=2, 300 :=5]; 102:1/3
constraint (y==1) -> x > 300;

100:1, 101:1, 102:1, 200:2, 300:5

\

/L

~-

T ~—

HlFIIZ LY dist [FEEZD
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e actionM/\2RJILEL TSR ILfT T

« 7/ AMNactionk5/\—X|Z
Xt BN\ RILEVER

« INIIZTRHWTSHEAEE

action mem2mem chain {
activity ({
do mem c::load buff;
repeat (10) {
select {
xfer:do dma c::mem2mem xfer;
cpy: do cpu_c::memcpy;
}
}
}
}
action my test ({
activity ({
do mem2mem chain with { xfer.size > 10; };

3 /

dma c::mem2mem xfer
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(configX;

state config s { !
rand mode e mode;
} ringup
action configX ({ !
output config s out cfg; I
constraint out cfg == X; <:ji:>
}
action B {
input config s cfg; :

constraint cfg.mode == X; - X . S-¢
} (configX;
& -r° mode X
state my stress seq { mode X
activity {
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do B — BABLNY. ZOES
ADSTETERZIZIBE .
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do bringup; °
do A;
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atomic {EESMNT=

HEEMIZA] [+7="atomic” ¢
pisDliet vk q
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i RET1—LEhB *
}_ \ (confng,

atomic FEESNI=TIT4ET4T OV A

TEET AU, S—r ADHAT (°°"f'9X' *
ToavPUSNNDEST I a1 mode X ! S
FIBIRT B ENREEE NS mode X i |8mesBrze

atomic { «¢

o+ NTOERF A
state my stress seq { @ @ ;ﬁﬁgi’téifﬁﬁ
activity {

do bringup; \ | /

do A;
do B; <«
I BOL\AVE B K77 !
} BTHIOvs 2k
} DIEERE R LS
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&L SN = read-modify-write

1 DDNARL— 3> TH{EREE pure component reg c < type R,
reg_access ACC = READWRITE,
struct CR : packed s<> { int SZ = (8*sizeof s<R>::nbytes)> ({
bit en; function R read() ;
bit[11l] pad; function void write(R r);
bit[4] mode; function bit[SZ] read val();
bit[16] coeff; function void write val (bit[SZ] r);

}

function void write_masked (R mask, R val);

component dut_c { function void write val masked(bit[SZ] mask, bit[SZ] wval);
dut_regs c regs; function void write field(string name, bit[SZ] val);
action cfg a { function void write fields(list<string> names,list<bit[SZ]> vals);
rand bit[4] mode; }
rand bit[16] coeff;
exec body {

comp.regs.cr.write masked({.mode=~0, .coeff=~0}, {.mode=mode, .coeff=coeff});
comp.regs.cr.write val masked (OxFFFFF000, (coeff << 16) | (mode <<12));
comp.regs.cr.write fields({"mode", "coeff"}, {mode, coeff});
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» Tag/Addr_value
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