Seven Separate Sequence Styles Speed Stimulus Scenarios

Sequence design patterns for your UVM stimulus coding toolKkit

The Shaped Sequence The Hierarchical Sequence

In.ren.r: TO ConTr‘OI G Sequence's gener'a.rion class shaped sequence extends uvm sequence #(ex seqg item); In.rent: TO Cr‘eaTe GbSTrGCTion lﬂyers in class top extends base sed;

‘uvm_object utils(shaped sequence)

task body;
next level.start (m_ sequencer);

S?imUIUS gener‘a*ion. endtask: body

endclass: top

behaviour programatically

// Stimulus data
rand bit[31:0] addr;

Motivation: Enabling sequence reuse. /7 Response data Motivation: Improve productivity by defining !

bit[31:0] datal[l6]; class next level extends base seq;

bit[1:0] resp(16]; complex stimulus at a high level. gl B

fork

Applicabili"'y: TO any Sequence, adding function new(string name = "shaped sequence"); S?iitiiiiﬁ:zigiigzigi

super.new (name) ;

fields to control generation so generalising |~ Applicability: To any stimulus generation i body

task body; endclass: next level

the sequence. ex_seq_item item - ex_seq item:itype idiscreste ("item’); activity that can be disassembled into a ]
stazt_iten(item) series of sub-tasks. J ¥

// Randomize with shaped data

Imp|emen1.a1.ion: Add r'(]ndom member.s Frliirem mandomize O e {iiir:z:lizzi%i;iifr; class dma extends base seq; class tfr extends base seq;

f 1_ I f o ld d b length == local::length;}) I l o . C I . b f tasktbodyfC C | taks)]E bclydyJ;C » |
- ' setup.start (m sequencer) ; m 1l.start (m sequencer);
O r' CO n r'o le s ! no n r.an O m mem er.s b?gxlnr;_warning ("body", "randomization failure") mp ementa.rlon * r'ea-'.e a ' r‘ar‘y O dma_read .start (m_sequencer) ; btm_2 .start (m_sequencer) ;

for status fields. The rand field values e | sequences that implement the task ndcise: dne ndciase: Lt

finish item(item);

are used to constrain the sequence item(s) At hierarchy with a bottom layer of | ]

data = item.rdata;

generated by the sequence. ena 'worker’ sequences. J J

else begin
data = item.wdata;

izﬁsip  tem.resps ‘Wor'ker" Layer. » class setup ... class dma read class btm 1 ... class btm 2 ...

endtask: body

endclass: shaped sequence

The Configurable Sequence The Library Sequence

Intent: To control a complex generalised Sieo coaeowiiy Crames T er;
cequence mplex g }évm_objigt_uiﬁi<squfogfig>— - Intent: To be able to execute one of
General stimulus shaping .

q . Eane DRE[SLEDT - Sbet_aacis Several Sequences 01- W'”. class library sequence extends base seqg;

rand bit[31:0] wdatal[lo];
rand bit rnw;

i\, i : i i i I i i The protocol sub-set supported: ° ° o
MO? a-r on Ease Shap ng d ff Cu 1- es W Th ignd bit[3:0] burst length[] = '{1, 4, 8, 16}; Mo.l.lvat'on: To SUPPOPT ST|mu|uS

Cln VOF‘IGbIZS. rand burst type e valid bursts/[] - r{;NCR}; ) !
m y // ... Other protocol sub-set definitions gener'a'l'lon Scenar'los Wher'e r‘andom Common_sequence base t

rand prot e prot[] = '{CODE SECURE, DATA TRUST ZONE, |

R iy U choices of sequences are required war | sequence_an

i

common sequence base t seq al[string];
common_ sequence base t sel seqg

Applicability: To any sequence, particularly |~ - o

r'ela.l-ed Se ences hiCh Shar'e Sha in \uvm_object_utils(configurakl)le_sec.{uence)l . e wR |
qu W p 9 // Handle for sequence configuration object Appl'CGb'l'tY: USZfUI When One Of —

Var'iables. seq config cfg; .
// Function to allow configuration to be set Sever'al Sequences WOUId be Valld. o 1

function void set seq config(seq config s cfqg);
cfg = s cfg;

Implementation: Cr'eall-e a ConfiguraTion endfunction: set seq config

ThaT is aired Wi.rh The Se Uence. The tZikske)Odii/‘;cem item = ex seqg item::type id::create("item"); "
p q _seq_ _seq_ ::type id:: ( ) ; Sequence Tha'l' COHTG'”S an ar‘r‘ay Of function void set seqg(string key, common sequence base t seq h);

Se ence Takes i.r Sha in ar‘ds ro Item constrained to be within protocol sub-set Seq_a[]fey] = seq_h
qu p 9 gu f m ;; Driver supportsdthe zhole I};rotzcol ' ° Sequences eXTended fr'om a endfunction: set_seq

h f h start item(item); . . .
T e Con IQUPGTIOH ObJ@CT T GT IS randomlzed 1 (15 mem, ramdendze () with (addr — starh sddes Common baSe Type SCIZCT and fuzzilzlcsazqvm:e;eie[iie:;]seq(strlng key) ;
" wdata == wdata; rnw == rnw; ¢ — B — Z
OUTSIde The Sequence° // Protocol sub-set constraints 1. f .|.h
burst length inside {cfg.burst length}; execu e Sequences rom e ar‘r‘ay-
valid bursts inside {cfg.valid bursts};
// ... Other protocol sub-set constraints
protection inside {cfg.prot};})
‘uvm_error ("body", "Constraint error with ex seq item")
finish item(item);
endtask: body
endclass: config sequence

Sequence B h

Sequence C h

Sequence D h

Implementation: Create a library

endfunction: select seq

task body;
sel seqg.start (m_sequencer);
endtask: body

endclass: library sequence

The Resourced Sequence The Layering Sequence

Infent: TO GCCQSS TeSTbenCh r.esour‘ces. class resourced seq base extends

uvm_sequence # (ex seq item);

‘uvm_object utils(resource sequence base)

Motiva-'-ion: TO genera-l-e STimulus baSed On // Configuration object containing resource handles / N\

// and methods

informGTion pr.esenT in The UVM TZSTbenCh ??vﬁZr?gfigtzfiégister model Upper

. asic reg model rm; Layer / _ \
hler'ar'Chy // Handles to common register variables Sequence Upper Layer Sequencer Layering
uvm status e status; Sequence

uvin_reg data t data;

Applicability: To register based sequences )/ Getsing nandle to configuration cbect SQR (€r---1-| SQR (€-----1---1---= SQR

// Assigning register model handle

and sequences making generation decisions Nl v

if (!uvm config db #(env_config) ::get (m_sequencer,

based on design or testbench state. "", Wenv_config", cfg)) begin

‘uvm_error ("body",
"Unable to find env_config in uvm config db")

Implementation: A base class assigns to cndtasic nosy Lower Layer Sequencer

endclass: resourced seq base |

resource handles using the m_sequencer
to access the uvm_config_db.

class resourced seq extends resourced seq base;

‘uvm_object utils(resource seq) In:ren.r: TO Tr'GnSfor'm One.abSTrGCT SQR 4-. ..... -e SQR <—> DRV 9
task body: stimulus data representation to

super.body(); // Assigns resource handles

cfg.wait for reset(); // Config method 1'P‘

rm.lte.dsp.fltr cfg.write(status, ano er"
32'hdeadbeef,
.parent (this)) ;

/]

endtask: body Motivation: It is often more convenient
to generate stimulus in one format
and then transform it to another. o ot et te (i oty mssanence Rlushrens

// Upper-layer sequencer handle:
uvm_sequencer # (audio item) voice sequencer;

The Virtual sequence Applicability: Useful any time one .

Type Of Sequence_i.rem needs 1-0 ;; izzizlztzsigitiidio_item to the usb item

// finish the usb item

class vseq base extends uvm sequence #(ex seqg item); P‘ P‘ EE : , , :
v BT L s be changed to another. E.g. getting // Call iten done) on the sudio_item
as ody;

Intent: To generate stimulus on several : o
J m // Sequencer handles video data to stream on an USB audio_iten voc;

DUT in'rer'faces S usb item usb = usb item::type id::create("usb");
target2 sequencer t t2; Tr'anspor'T Iayer.. forever begin

// Register model
asic_reg model rm;

Motivation: Most testbenches need to endclass: vseq base

enerate and co-ordinate stimulus on two : : er
gr' mor;e inTer.faceS uvm object utils(sys vseq) ThGT has C( Iayerlng Sequence r'unnlng endtjsk body;
' ") Sub seasences: on it. The layering sequence uses the ) | d i
tl setup setup = tl setup::type id::create("setup"); . class video layering seq extends uvm_sequence usb_item) ;
o ol o . t :slave slave = t :slave::type:id::create "slave"); l ‘uvm_object_utils(video_layering_seq)
Applicability: Used to control the stimulus gztf;;;f_if - e L TCype s orente ("0_t2) iequeTnﬁr's S€q— ;rem_ejr( port m\e’rhods /) W Laer memmenser HEmsle:
gener'afion in mOST UVM 1'851' Cases. slave:rm _ rm:' O ge e Upper' ayer‘ l emS, . en uvm_sequencer #(video item) video sequencer;
setup.start (tl); Tr'anSfor'ms Them befor'e Sendlng 1-0 taj]; goiy;.d " . . o usn is
e s (02 // send to usb sequencer
Implementation: An extension of the et} K‘jf’f’p"}’fﬁ aICqu:\ e ombined
resourced sequence pattern with handles yer

O O endclass: sys vseq Or' Chalned, GS i“USTI"GT@d |n The exam Ie // From the env:
for the target sequencers. An init_vseq() e P /1 Sex upstrean sequencers to ch
meThOd in The TeST GSSignS The Sequencer' function void test base::init vseqg(vseq base vseq);

voice sequencer.get next item(voc);
start item(usb);
convert voc 2 usb(usb, voc);

Implementation: Insert a sequencer finish_item(ush);

voice sequencer.item done();

endclass: audio layering seq

(:()(jea // Set upstream sequencers to the audio & video sequencers
[ ]
vseq.rm = asic rm;

// Start the layering sequences on the usb sequencer
' vseqg.tl = env.ch 1.bus agent.m sequencer;
handles TO The V|r.1-ual Sequence' vseq.t2 = env.ch 3.bus agent.m sequencer;

task run phase (uvm phase phase);
audio layering seqg a 2 u =
audio layering seq::type id::create("a 2 u");
Endfunction: init vseq aZu.voice sequencer = audio_ sequencer;

video layering seq v_2 u =
video layering seq::type id::create(“v_2 u");
vZu.video sequencer = video sequencer;

// Started from the test class:
task system test::run phase (uvm phase phase);
Sys vseq vseq = sys vseq::type id::create("vseq");

fork
aZu.start (usb.m_ sequencer) ;
vZu.start (usb.m sequencer) ;
join
endtask: run phase

phase.raise objection (this);

init vseqg(vseq);

vseqg.start (null) ;

phase.drop objection (this);
endtask: run phase
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