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Motivation
* Why change it if it works?

* Complexity vs Functionality

* Backend vs Frontend TB
development

* Divide and conquer
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Scope

e Architecture and Guidelines

of T L
* Founding blocks 1_%_\ y - g ) ) ¢
* Proof of concept and building a _f j( ) ) \
~N (
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e Automation and future work
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Concept and Rules

* Environment should be organized in such a way that all and any
component and object can exist without a dependency on the other
(Type agnostic / Allows runtime scaling up/down)

* All sequences should be organized as stand-alone entities, that can
dynamically form a testcase based on their order and constraints

* All control variables, as well as stimuli relevant variables, should be
registered as plusargs

* Creating a testcase means picking an environment and a collection of
sequences
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Plusargs and text inputs

e Bare plusargs vs UVM set config
var

+env cfg 0 vip@ is active=l
+env_cfg 0 vip0 has checks=1
+env cfg 0 vip@ has has coverage=0
+env cfg 0 vip3 is active=l

° Sca|ab|||ty and Speed +env_cfg_®_vip3_has_checks=1 i
+env _cfg 0 vip3 has has coverage=0
+env _cfg O vip5 is active=0
+env _cfg @ vip5 has checks=1
+env _cfg @ vip5 has has coverage=l

e Text file control

e Control from outside the sim
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Environment setup

uvm_component components[$];
string component_types[$];
string component_names[$];

function void create co

facto?y = uvh_factory

foréach{cohpoﬁént_tgpes[i]s-begln-
uvm_component local component; Handle to the cur

local_component
components. push

%actory.:'eEie component_by name(component_types[i], this.get
ack (local_component);

ame(), component_names[i], this);

end
endfunction

function void push :
int index;
string comp_type;
string comp_name;
string comp_name with index;
int comp_number;

s();

forever begin

comp_type =

if{éomp‘tébe

and

30d T

comp_number = ret

reﬁeat{éo&p-Humber)-
component_types.push back(comp_type);

comp_name =

if(comp_name =
for(int i=0; i<comp_number;i++)

component_names.push back(unique name check(comp type, i, (comp_number==1)));
else
for(int i=0; i<comp_number;i++)
component_names.push back({unig eck{comp_name, i, (comp_number=1)}}};
index+;;
end
endfunction

function string retrieve comp type(int index);
string name_comp_index = $sformatf("%0s_comp%0d", get name(), index);
“uvm_info(get name(), $sformatf("Looking for comp %s", name_comp_index), UVM_NONE)
if(!$valuesplusargs({name_comp_index, "=%0s"}, retrieve comp_type)) retrieve comp_type =
endfunction

H

function int retrieve comp number{int index);
string name_comp_index_no = $sformatf("%0s_comp%dd_no", get name(), index);
“uvm_info{get name(), $sformatf("Looking for no %s", name_comp_index_no), UVM_NONE)

if(!$valuesplusargs({name_comp_index no, "=%0d"}, retrieve comp number)) retrieve comp_number = 1;
endfunction

function string eve comp name{int index);
string name_comp_index_name = $sformatf("%0s_comp%0d_name", get =(), index);
“uvm_info(get name(), $sformatf("Looking for name %s", name_comp_index_name), UVM_NONE)
if(!$value$plusargs{{name_comp_index name, "=%0s"}, retrieve comp_name)) retrieve comp name =
endfunction

we,
H
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Environment setup (2

class amiq_dvcon_environment extends uvm_env;
“uvm_component_utils({amiq_dvcon_environment)
function new(string name = "amiq dvcon_environment", uvm_component parent);

super.new(name, parent);
endfunction : new

virtual function wveid build phase(uvm_phase phase);
super.build phase(phase);
ts();
cts(); +amiq_dvcon tb env comp@=amiq dvcon tb vip red agent
+amiq dvcon tb env comp® name=red agent
=) +amiq dvcon tb env comp@ no=2
{_}__'_‘___:”; +amigq dvcon tb env compl=amiq dvcon tb vip blue agent

+amigq dvcon tb env compl name=blue agent

endfunction : build phase +amiq dvcon tb env compl no=1
virtual function void pre create objects();
endfunction

+amiq dvcon tb env comp2=amiq dvcon tb vip purple agent
virtual function void post create objects(); +amiq dvcon tb env comp2 name=purple agent

endfunction +amiq dvcon tb env comp2 no=3
virtual function void pre create components();

endfunction

virtual function void post create components();

endfunction

*include "amiq dvcon comp create functions.svh"
“include "amiq dvcon obj create functions.svh"

‘include "amig dvcon_reg functions.svh"
endclass : amig dvcon_environment
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Environment Setup (3)

class amig dvcon object extends uvm object;

“uvm_object_utils(amiq_dvcon_object)

function new(string name="");
super.new(name) ;
egister_all wvars();
endfunction

“include "amiq dvecon reg functions.svh"

endclass

2cceller?)
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+amig_dvcon tb env obj@=amig dvcon tb env cfg
+amig_dvcon tb env obj@ name=env cfg @
+env cfg 0 vlpﬂ is active=1

+env_cfg @ vipe has checks=1

+env_cfg @ vipe has has _coverage=0
+env_cfg 0 vip3 is active=1

+env_cfg @ vip3 has checks=1

+env_cfg @ vip3 has has _coverage=0
+env_cfg @ vip5 is active=g

+env_cfg @ vip5 has checks=1

+env_cfg @ vip5 has has coverage=1
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Environment Setup (4

extends amiq dvcon object;

class amig dvcon tbh env cfg

uvm_active_passive_enum
uvm_active passive enum
uvm_active_passive_enum
uvm_active_passive_enum
uvm_active_passive_enum

uvm_active passive enum

bit vip® has checks;
bit vip® has coverage;

2CK

bit vipl has_checks;
bit vipl has coverage;

naple/glsable

bit vip2 has_checks;
bit vip2 has coverage;

bit vip3 has_checks;
bit vip3 has coverage;

bit vipd has_checks;
bit vip4 has_coverage;
bit vip5 has_checks;
bit vip5 has_coverage;

“uvm_object_utils(amiq_dvcon_tb_env_cfg)

2cceller?)
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vipl is active =

vipl is active
vip2_is_active
vip3 is actiwve
vipd is active

vip5 is active =

UVM_ACTIVE;

UVM_ACTIVE;

UVM_ACTIVE;

UVM_ACTIVE;

UVM_ACTIVE;

UVM_ACTIVE; function (string name = "amiq dvcon_tb env cfg");
super.new{name);

endfunction : new

virtual function void register all vars();
vipB is active = uvm_active passive_enum'(bit reg("vip® is actiwve"));
vipl is active = uvm_active passive_enum'(bit reg("vipl is actiwve"));

eq("vip® has checks");
eg("vipd_has_coverage");

vip® has checks = bit
vipB has_cowverage = bit

=)

eg("vipl has_checks");
eg("vipl has coverage");

vipl has checks =
vipl has cowverage = bit

=)

eg("vip2 has checks");
eq("vip2 has coverage");

vip2 has checks =
vip2 has cowverage = hit
endfunction
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Sequence control (1

virtual function veid register all vars();
endfunction
function int int reg(string my var name, int default value=0};
“uvm_info(get name(), $sformatf("Registering field"), UVM_NONE)
my var name = {get name(), " ", my wvar name};
“uvm_info(get name(), $sformatf("Looking for wvar:%s", my_var_name),UVM_NONE)
if(!$valuesplusargs({my var _name, "=%0d"}, int_reg)) begin
“uvm_info(get name(), $sformatf{'Didn't find the plusarg"),UVM_NONE)

int reg = default value;
end else begin

“uvm_info(get name(), $sformatf("Found the plusarg"),UVM_NONE)
end
endfunction
function bit bit reg(string my var name, bit default value=D);
“uvm_info({get name(), $sformatf("Registering field"), UWVM_NONE)
my var name = {get name(), " ", my wvar name};
“uvm_info(get name(), $sformatf("Looking for wvar:%s", my_var_name),UVM_NONE)
if(!$valuesplusargs({my var name, "=%0b"}, bit _reg)) begin
“uvm_info(get name(), $sformatf{'Didn't find the plusarg"),UVM_NONE)

bit reg = default value;
end else begin

“uvm_info(get name(), $sformatf({"Found the plusarg"),UvM NONE)
end
endfunction
function string string reg(string my var name, string default value="");
“uvm_info(get name(), $sformatf("Registering field"), UWM_NONE)
my var_name = { lame(), "_", my var_name};
“uvm_info(get name(), $sformatf("Looking for wvar:%s", my_var_name),UVM_NONE)
if(!$value$plusargs({my var name, "=%8s"}, string_reg)) begin
“uvm_info(get name(), $sformatf{"Didn't find the plusarg"},UVM_NONE)

string_reg = default_wvalue;
end else begin
“uvm_info(get name(), $sformatf("Found the plusarg"),UVM_NONE)
end
endfunction
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class amiq dvcon sequence extends uvm sequence;

“uvm_object utils(amig dvcon_sequence)

function new(string name = "amiq dvcon sequence");
super.new{name) ;

endfunction : new

virtual task pre body();
super.pre body();
egister all vars();

endtask : pre body
“include "amig dvcon reg functions.svh"
endclass : amig dvcon sequence

“endif amiq_dvcon sequence
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Sequence control

function woid retrieve all seq type();
string seq type;
string seq _name;
bit seq parallel;
int index;

forever hegln

Re Hearas task c e _and sta =q(string type name, string inst name, int index);
S uvm ob]ect m DbJEC‘t
SEE| ’[}p amiq dvcon_sequence m sequence;
ve pDreak the Log

if(se t Create

{ g }p m object = factory.c e object by name(type_name, this.get full namel), inst_name);

. P . $cast(m_sequence, m obJec‘t),

seqg name {_]_nde;;} If seq for this index is defined but the type is not defined, we throw a warning and continue to next inde

q if(m_sequence == null) begin

e e el . £ i+ haced an tha Fune PR “uvm_fatal(get name(), $sformatf("seq%dd is defined as a type that doesn't exist. Type defined: %0s", index, type name))
ne name 15 not derineda, crea 1T Dpased tne Type and the 1ndex end

if{;eq name=="") seq name Safmr|atf{"%ﬂs %Bd" seq type, index);

T the '.."::: CTIATUS 16 .".;‘."'-: [=2 1T At e ce T 1§ Sg 13 '{);
seq _parallel = {lndex} h and start sequence
m sequence {\.rlrtual sequencer)

Fush the type, name and para llelism status dtask
sequence types.push {seq t}pe} endtas
sequence _names.push back(seq name);
sequence parallel.push back(seqg parallel);
index++;

end
endfunction
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Text inputs vs tests (1

class amig_dvcon_test extends uvm_test;

st r1r|g sequence types [51;

st r1ng sequence names[$]1;

bit sequer-1ce- pa rallel [S]

uvm sequencer \urtual _Sequencer;

uvm_factory factory;

“uvm_component_utils(amigq dvcon_test)

function new(string name = "amiq dvcon_test", uvm_component parent=null);
super.new(name,parent) ;
endfunction : new

virtual fum:tlon vo' ild se(uvm_phase phase);

super.buil ase)
endfunctlon st
task run_phase{uvm_phase phase);
super.run_phase(phase);

if(virtual_sequencer==null) “uvm_fatal{get name(), $sformatf("A virtual sequence has to be set in the test on which all defined wirtual sequences will be started."

end
endtask : run phase

accellera
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+seqﬂ=amiq_dvcen_th_seq

+seq@ name=amig dvcon tb seqd @

+amig dvcon tb seq® B red fielde start 8=0
+amiqg_ ducun th seqd | B red fielde end B=1824
+amiqg_ dvcon tb - seqd | 0 red fielde w31ght B=188
+amiq dvcon tb seq® @ blue pkt nr=e

+amig dvcon tb seq@ 8 purple pkt nr=@

+seql=amiq dvcon_ tb seq

+seql name=amig dvcon tb seqgd 1

+seql p=1

+amigq dvcon tb seq® 1 red pkt nr=0
+amiqg_ dvcon tb  seqd 1 blue pkt nr=30080
+amiq dvcon tb seg® 1 blue agent id=2
+amig dvcon tb seq® 1 purple pkt nr=@

+seq2=amiq dvcon_ tb seq

+seq2 name=amig dvcon tb seq@ 2

+seq2 p=1

+amig dvcon tb seq® 2 red pkt nr=0

+amiqg_ ducun th seqd 2 blue - pkt nr=6

+amig_ ducnn th seqd 2 purple pkt nr=1500

+am1q dvcon tb  seqd 2 purple field® start 8=0
+am1q dvcon tb  seq® 2 purple fielde end B=127
+amig dvcon tb  seq® 2 purple fielde w31ght B8=50
+amig dvcon tb  seq@ 2 purple field® start 1=128
+amig dvcon tb  seq@ 2 purple fielde end 1=512
+amiqg_ ducun tbh seq® 2 purple field® w31ght 1=58
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Text Inputs vs tests (2

+seq@=amiq dvcon tb seq

+5eq® name=amiq dvcon tb seq® ©

+amiq dvcon tb seq® ©® red fielde start ©=0
+amiq dvcon tb seqo B red field®e end 0=1024
+amiq dvcon tb seq® @ red fielde weight ©=100
+amiq dvcon tb - seq@ © blue _pkt _nr=e

+amiq_ dvcon tb seqo © purple pkt nr=0

. field_0_start=0
Amig_dvcon field_0_end=1024
_ser_O field_0_weight_0=100

+seql=amiq dvcon tb seq

+seql name=amiq _dvcon tb seq@ 1

+seql p=1

+amiq dvcon tb seq® 1 red pkt nr=0
+amiq dvcon tb seqd 1 blue pkt nr=3000
+amiq dvcon tb seq® 1 blue agent id=2
+amiq dvcon tb seq® 1 purple pkt nr=e

. : red_pkt_nr=0
+seq2=amiq dvcon tb seq Amlq_dVCOn AmlCI_chon blue_pkt_nr=3000
+seq2_name=amiq_dvcon_ tb seq® 2 blue agent id=2
+seq2 p=1 ~seq0_1 ~seq0_2 _agent_

+amiq dvcon tb seq® 2 red pkt nr=6 purple_pkt_nr=0

+amiq dvcon tb seq® 2 blue pkt nr=e

+amiq dvcon tb seq® 2 purple pkt nr=15600

+amiq dvcon tb seq® 2 purple fielde start ©=0
+amiq dvcon ~tb seq® 2 purple fielde end ©=127
+amiq dvcon tb seq® 2 purple fielde weight 6=50
+amiq dvcon tb s5eq® 2 purple field®@ start 1=128
+amiq_ dvcon tb _seq® 2 purple field® end 1=512
+amiq dvcon tb seq@ 2 purple fieldo welght 1=50
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Automation

vip5_has_checks

Parent name Object Type Object Name Field Value
amiq_dvcon_tb_env amig_dvcon_tb_env_cfg env_cfg_0 vip0_is_active 1
vipl_has_checks 1
Parent name Component Type Component Name Number of components vip0_has_has_coverage 0
amiq_dvcon_tb_env amig_dvcon_tb_vip_red_agent red_agent 2 vip3_is_active 1
amig_dvcon_th_env amig_dvcon_tb_vip_blue_agent blue_agent 1 vip3_has_checks 1
amig_dvcon_th_env amig_dvcon_tb_vip_purple_agent purple_agent 3 vip3_has_has_coverage 0
vip5_is_active 0
1
1

vip5_has_has_coverage
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Automation (2

+seq@=amiq dvcon tb seq

+5eq® name=amiq dvcon tb seq® ©

+amiq dvcon tb seq® ©® red fielde start ©=0
+amiq dvcon tb seq® © red field® end ©=1024
+amiq dvcon tb seq® @ red fielde weight ©=100

Sequence type ‘Sequence name Field Value Run in parallel (YES/NO) +amiq dvcon tb seq® 0 blue pkt nr=0
amiq_dvcon_tb_seq amiq_dvcon_tb_seq0_0 red_field0_start_0 0 NO +amiq dvcon tb seq® © purple pkt nr=e
red_field0_end_0 1024 B o =l - -
red_field0_weight_0 100 +5eq1:amiq dvcon tb seq
blue_pkt_nr 0 +seql name=amiq _dvcon tb seq@ 1
purple_pkt_nr 0 +seql p=1
amiq_dvcon_tb_seq amiq_dvcon_tb_seq0_1 red_pkt_nr 0 YES +am1q dvcon tb _seqd 1 red Dkt nr=0
blue_pit_nr 3000 +amiq dvcon tb seq® 1 blue pkt nr=3000
blue_agent_id 2 +amiq dvcon tb seq® 1 blue agent id=2
_ _ purple_pkt_nr 0 +amiq dvcon tb seq® 1 purple pkt nr=e
amig_dvcon_th_seq amig_dvcon_th_seql_2 red_pkt_nr 0 YES
bmﬁpmi' 15£ +seq2=amiq dvcon tb seq
purple_pxt_nr +seq2 name=amiq dvcon tb seqg® 2
purple_field0_start_0 0 +seq2 -p=1 . S ki
le_fisldd_end_0 127 Lo
piﬂjﬁ;dﬂi;]nu s +amiq dvcon tb seq® 2 red pkt nr=0
Em;éﬁmdﬂgmj1_ 1 +amiq_dvcon tb seq® 2 blue pkt nr=0
pmméﬁmw_md] £12 +amiq dvcon tb seq® 2 purple pkt nr=1500
Durple. field0_weight_ 1 - +amiq dvcon tb seq® 2 purple fielde start 0=0

+amiq dvcon tb seq® 2 purple fleldB end 0=127
+amiq dvcon tb seq® 2 purple fielde weight 6=50
+amiq dvcon tb s5eq® 2 purple field®@ start 1=128
+amiq_ dvcon tb _seq® 2 purple fieldo end 1=512
+amiq dvcon tb _s5eq® 2 purple fielde® we1ght 1=50
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Conclusions

e Simplicity is key to scalability

* Drawing outside the lines can be an inconvenient in engineering
* Verification is a puzzle, not a painting

e Past a certain threshold of scale, maintenance effort supersedes
debug
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What are we working on

 Further automation on TB creation
* Debug helper
* Ranking based on runtime events

* Feedback loop (DVCon US 2023)
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Questions
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