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TpaAMLUMOHHDbIN NPUMeEpP criefoBaHMA OLLMNGOK
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PeanNnCTUYHbIN BUA TECTOBOIoO CTeHAa
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OLMOBKUN B UepapxXxmuivecKnx npoToKoiax
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BO3MO)XXHble peaKLMM Ha OLUUGKY )
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STanbl Ao6aBrIeHUda OLLUNOOK

Sequence related
Master errors

Sequence

Translation sequence Sequencer

Transaction
related errors
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Interface DUT
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Buabl olLNBGOK Mo MeCTy BOSHUKHOBEHWUHA!

feHepaumsa OaHHbIX (sequence)

Mepenaya gaHHbIX (transaction / driver, pin level)

Pin level errors
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TpaAULIMOHHDbIXA NPUMEP cieAoBaHUA OLLUGOK D)

Inheritance Sequence based Error handling object*

sequence_item Sequencer

base

Sequencer

Driver

sequence_item child

extends base

* Kurt Schwartz, Tim Corcoran "Error Injection: When Good Input Goes Bad”
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Cnocob6bl nob6aBneHus oLMN60K

Error injection server*
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* Jeremy Ridgeway, Hoe Nguyen “Error Injection in a Subsystem Level Constrained Random UVM Testbench”
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Cnoco6bl nob6aBneHuUs oWnNO60OK

Sequencer
3 Normal
{ operation
N
&
l Driver

Monitor

Checker

'| O Bee [ee'S)
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Tpe60oBaHUS K nepexBaTy OLIUBGOK D)
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Error injection server °))

NMo3BongaeT UCcnosib3oBaTb «CTaHAAPTHbIE» KOMMOHEHTbI
6e3 onNoNHUTENbHbIX MOHMd)MKaLIMﬁ

EOoVHbIN MeXxaHU3M ONa:

Jo6aBneHume olwnMboK OueHKM owmnbokK MMunTauma nencTtBum BHeLLHEN
N BeaeHMa CTaTUCTUKU CUCTEMBbI MPU BO3HUKHOBEHUM

OWWNBKM (ONUMOHANBbHO)
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CTPYKTypa coo6LueHUs 06 omnbKe D)

MokynHoe IP (VIP, UVC) KoMnoHeHT co6cTBeHHOM pa3spaboTkum (VIP, UVC)
= ERR_TYPE = {COMPONENT_NAME, ERR_TYPE}

‘uvm_error( “Error text”)

UVM_ERROR my_components.sv(0) Error text

Tun nnn cepbe3HoCTb oWMOBKU (fatal, error, warning).
Ha aTane go6aBneHmnsa olMOKUM Mbl y)XKe 3HAaeM HACKOJIbKO

cepbe3HbI cbom nocnenyeT npu o6paboTke * [MyTb no uctouHmka -
npeaHaMepeHHOM OLLNBKM OLUM6KHM

« BpeMsa onbkKmn * ID ounbKM

TeKCT owmnbKkm

13
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UVM report catcher

‘ >‘ >‘

+ virtual action_e catch()

- eis_err_dem_req demote_req_h[str]
- eis_virt_seqr eis_vseqr_h

+ error_demote(string err_id)
+ error_undemote(string err_idd)
+ connect_vseqr(virt_seqr seqr)

)

function class eis err demoter base::new (string name = "class eis err demoter base");

super.new (name) ;

uvm_report cb::add(.obj (null), .cb(this),

endfunction : new

« demote_req_h[string] — Maccue onga yoaneHusa owmnbok 6e3

3anpoca («Mno yMOSTHaHUIO»)

« eis_vseqr_h — cogep>XuUT MaccmMB CEPBEPOB, OXNOALLMX
onpepnenéHHble TUMbl OLLMBOK («OXKmaaeMble» OLLNBKN)

.ordering (UVM_PREPEND)) ;

- eis_pif eis_pif_gh[string][$];

+ connect_err (key, origin)
+ disconnect_error(key, origin)
+ err_activate (key, info)

1
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-t_dem_req dem_req_q[$]

+ add_req(string err_pattern, ...)
+ reqg_active(...)
+ set_watch_dog(real dem_end)
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CTpykTypa EIS )

+ virtual pre_do (t_transaction t)
+ virtual post_do (t_transaction t)

- eis_err_dem_req demote_req_h[str]
- eis_virt_seqr eis_vseqr_h

+ error_demote(string err_id)
+ error_undemote(string err_id)
+ connect_vseqr(virt_seqr seqr)

* 9_.

- eis_pif eis_pif_qgh[string][$];
+ connect_err (key, origin)

+ disconnect_error(key, origin)

+ err_activate (key, info)

-t_dem_req dem_req_q[$]
+ add_req(string err_pattern, ..)
+ reqg_active(...)

+ set_watch_dog(real dem_end)

#(type T = uvm_object)

eis_vseqr_h
expected_req_h[str]

- eis_virt_seqr
- eis_err_dem_req

+ virtual err_activate (key, info)
+ virtual set_expect (key, ...)

+ start_injection (uvm_phase phase)
+ stop_injection (uvm_phase phase)

1

+ virtual pre_do (t_transaction t)

+ start_injection (uvm_phase phase)
+ stop_injection (uvm_phase phase)

implements

+ virtual err_activate (key, info)
+ virtual set_expect (key, ...)

+ virtual clear_err (key, ...)

+ virtual get_err_keys|()

+ virtual get_exp_err_num(key)

+ start_injection (uvm_phase phase)
+ stop_injection (uvm_phase phase)

- t_dem_req dem_req_q[$]
+ add_req(string err_pattern, ...)
+ reg_active(...)

+ set_watch_dog(real dem_end)
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KoHdurypauumsa EIS

et {

ring error_id ; // same

ring rpt_context ; // test

string rpt_message ; // full
int new_severity ; // what
int new_verbosity; // what

} t eis err info;

typ

F stxuct {
lng err_type -
err weight = 1;
err num gen = 1;
int err_in trans max = 1;
} ‘tiexrr set;
typedef struct {
t_err_ set err_set[$] ;

int err_num max ;
} t eis cfg;

as error_active (err_key,...)

bench path

reported message

to change severity to (default: UVM_INFO)
to change verbosity to (default: UVM_HIGH)

"ERR_NONE"; // Error type (ERR ID), "ERR NONE" - special type which means "no error"

// similar to the constraint "dist :="

// How many of this type will be generated
// during the current test case (start_inject)

// How many errors of this type can be
// inserted into one transaction

// set of all possible types of errors

// Maximum number of all errors in one transaction

// which types of errors can be generated in the same transaction
// (mutually exclusive errors or not)

edef bit t_eis err mtx(s

ef st st {

ing] [string];

uvm_severity demote_to_severity;

uvm_verbosity demote_to_verbosity;

int expected_count;
real dem_period[?];
string origin_pattern;

} t_dem req;

'l 6 KomouaeHLumansHo. Bee Npasa satuiieHsi OO0 «Biopo1440»

3aRBNREMbIE XBPAKTEPUCTIIKI ABNRIOTCA LEEBLIMM 1 MOTYT MEHATLCA Ha CTaAUM Peanv3aLiy NpoeKTa

// create config of the type t eis cfg
eis cfg.err set = '{

{cfg_ h.NAME ERR NONE, 1, =1, =1}
, '{cfg_h.NAME ERR BIT , 2, L 4G
’ {Cfg_h- e ’ Y, =1, L}
il ST

};

eis_cfg.err_num max = 2;

// set config
eis h.set conf(eis cfq);

// start error injection in concrete interface driver
eis h.start_injection(env_h.agent_interface_h.drv_h, phase);
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OnncaHue OoLLUBKU U peaKLmn

: class_my_eis::pre_send (
class_drv drv_h
, vef class_trans trans_in
):
// randomize errors
if (!this.randomize()) begin
‘uvm_fatal (get_name (), "randomization failed")

// inject errors
foreach (err_typel[index]) begin
: (err_typel[index])
"ERR NONE" : begin
"ERR BIT" : begin
Lf (!std::randomize(err_pos_bit)) begin
‘uvm_fatal (get_name() , "randomization failed")

3 ¢ 1

// inject error into the transaction
trans_in.set_data(err_pos_bit);

// set the expected reaction for the error
set_expect_error(.err_key(err_typel[index]), .err num(l), ...);
set_expect error(.err key(...), .err num(...), ...);

"ERR DEST" :

"ERR_ID" 2avs

default : begin

‘uvm_error(get name(), ("unavailable error code %s", err typelindex]))

© : pre_send
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Peanunsauyua callback MmeTtopga

PaHOOMM3aUUSA YMcna U TUMNa owmobokK

PaHOooMmsauma napamMeTpos OLIMBKMU

Co3paHue oXKmnaaeMblx peakumii Ha oln6b6Ky
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NepexBaT coobLieHUda 06 oLunobKe

‘uvm_error( , “Error text”)
OwmnbkKa He3aBMCMMaa OT MecTa
BO3HMKHOBEHUA (6e3ycrioBHoOe err_demoter.catch()
yCTpaHeHue)
if (demote_req_h.exists( ) demote
else if (eis_vseqr_h.error_active( ) demote
else pass error
OueHkKa ymncna OIJJVI6OK,
MeCTa BOBHMNKHOBEHWNA
N BpeMeHHOIo okKkHa
t {
g error_id ; // same as error_active(err_key,...)
g rpt_context ; // test bench path
ing rpt message ; // full reported message
new_severity ; // what to change severity to (default: UVM_INFO)
new_verbosity; // what to change verbosity to (default: UVM HIGH)

} teis err.info;

18
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NMpumMmep ncnosb3oBaHuna «JESD»

Data stream from JESD

Data from DSP system

Sim start Config end

A et AN

err err
r A A
my_test extends uvm_test;

>
0.0ns 1.0us \l,
D te ERR_DATA"
P emote > my_demoter.error_demote(“ERR_DATAY, ™" -1, 0,1000)
Start End

‘uvme_error(“ERE_DATAY, “Error text”)

V

my_demoter.catch() <—> my_demoter.demote_req_h[“-RR DATA]

y

return CAUGHT

0.0ns

100ns

Time
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NMpumMmep ncnonb3soBaHna «<DECODER»

my_test extends uvm_test;

my_eis.set_config(‘{“ERR_NONE", 5, -1, -1}, { .5,2,1})

my_eis.start_injection()

my_eis.pre_send(ref transaction_h)

done?

my_eis.randomize()

my_eis.stop_injection() my_eis.set_expect_error(

my_eis.expected_req_h[

)

GOOD BAD GOOD BAD GOOD GOOD
DECODER
Demote Demote
DECODER GOOD BAD GOOD BAD BAD GOOD
,scrb_h, 1, $time(), $time() + 200ns) ‘uvm_error( , “Error text”)

]

my_eis_vseqr.connect_error|[

my_eis_vsegr.eis_pif_gh[

my_eis_vseqr.err_activate(

, err_info)

my_demoter.catch()

return (found) ? CAUGHT : THROW
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NTor

INaHHbIX noaxon aBnaeTcsa
YHMBEpPCaNbHbIM U He TpebyeT
cepbe3HbIXx MogundmKaumnm
mcxogHoro koga IP

MexaHun3M pnobaBneHuda
OLMOOK No3BoNdeT NPUMEHATb
noaxop Constraint Random
Verification

MOHATHbLIM MEeXaHU3M
go6aBneHma owmMboK
M KOHTpONS pe3y/nbTaTa
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