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Agenda

• What and why?
• How?

Why and what?



Somone is new to the verification team

• How do you get them up to speed?
• What documents are available:

• Hardware specs?

• Verification plan?

• Testbench doc?



Testbench Documentation? Ha!

• Who has time for this?

• Always out of date

• Never represents actual implementation

• Becomes essentially worthless to the project



Motivation

• Visual
• Auditory
• Reading/Writing
• Kinesthetic (doing)

• Whiteboard drawings
• Talking about the project

Conference RoomLearning Styles



Motivation

• Visual
• Auditory

• Reading/Writing
• Kinesthetic (doing)

• Whiteboard drawings
• Talking about the project

• Specs / reference
• Coding / simulation

Conference RoomLearning Styles

Individual



Three tools | Two goals

• svpre.pl
• svdiag.pl
• uvmtopo.pl

• Understanding
• Documentation

preprocess

class diagram

testbench diagram



svdiag.pl

• Class inheritance
• Class contents
• Generates DOT diagrams

.sv/.svh



uvm_sequence_item

axi4_seq_item
Variables

+ rand bit[31:0] addr
+ rand bit[31:0] data

Functions

+ virtual voiddo_print( input uvm_printerprinter)
+ virtual stringconvert2string()

svdiag.pl

• Class inheritance
• Class contents
• Generates DOT diagrams

.sv/.svh
.dotsvdiag.pl .pdf/.jpgdot -T pdf



uvm_sequence_item

axi4_seq_item
Variables

+ rand bit[31:0] addr
+ rand bit[31:0] data

Functions

+ virtual voiddo_print( input uvm_printerprinter)
+ virtual stringconvert2string()

svdiag.pl

• Class inheritance
• Class contents
• Generates DOT diagrams

.sv/.svh
.dotsvdiag.pl .pdf/.jpgdot -T pdf

UVM in gold

keywords in red

values in pink
underlined = undefined class

Class members
categorized

+ public | # protected | - local



uvm_sequence_item

axi4_seq_item
Variables

+ rand bit[31:0] addr
+ rand bit[31:0] data

Functions

+ virtual voiddo_print( input uvm_printerprinter)
+ virtual stringconvert2string()

svdiag.pl

• Class inheritance
• Class contents
• Generates DOT diagrams

understood

.sv/.svh
.dotsvdiag.pl .pdf/.jpgdot -T pdf

document



svpre.pl

• Preprocesses SystemVerilog
• `include “file”
• `ifdef-`elsif-`else-`endif
• `define macro_name …
• `macro_name instantiation

.sv/.svh

`including our sequence item
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svpre.pl

• Preprocesses SystemVerilog
• `include “file”
• `ifdef-`elsif-`else-`endif
• `define macro_name …
• `macro_name instantiation

.out.sv
.sv/.svh

svpre.pl
-keep-ws-read
-keep-com

whitespace is preserved

comments are preserved



svpre.pl

• Preprocesses SystemVerilog
• `include “file”
• `ifdef-`elsif-`else-`endif
• `define macro_name …
• `macro_name instantiation

.out.svsvpre.pl
.sv/.svh -keep-ws-read

-keep-com

understood

svdiag.pl .pdf/.jpg.out.sv



svpre.pl

• Preprocesses SystemVerilog
• `include “file”
• `ifdef-`elsif-`else-`endif
• `define macro_name …
• `macro_name instantiation

uvm_transaction

uvm_sequence_item

axi4_seq_item
Types

+ uvm_object_registry#(axi4_seq_item,"axi4_seq_item") type_id
Variables

+ static const stringtype_name
+ rand bit[31:0] addr
+ rand bit[31:0] data

Functions

+ statictype_id get_type()
+ virtual uvm_object_wrapperget_object_type()
+ uvm_objectcreate( input stringname = "")
+ virtual stringget_type_name()
+ void__m_uvm_field_automation( input uvm_objecttmp_data__,

input intwhat__, input stringstr__)
+ virtual voiddo_print( input uvm_printerprinter)
+ virtual stringconvert2string()

understood

.out.sv svdiag.pl .pdf/.jpg
.sv/.svh

svpre.pl
-keep-ws-read
-keep-com



UVM REG Related Classes

uvm_reg_item

uvm_sequence_item

virtual uvm_transaction

virtual uvm_object

virtual uvm_reg uvm_vreg_field uvm_reg_field uvm_reg_backdoor uvm_mem virtual uvm_reg_adapter uvm_reg_map uvm_callback uvm_vreg uvm_report_object

virtual uvm_void

uvm_reg_fifo uvm_reg_indirect_data uvm_reg_tlm_adapter

uvm_reg_write_only_cbs

virtual uvm_reg_cbs

uvm_reg_read_only_cbs

uvm_vreg_field_cbs uvm_vreg_cbs

uvm_reg_predictor#( )

virtual uvm_component

svdiag.pl -class uvm_mem,uvm_reg,… -hide-detail …

focuses output on specified classes 
and their inheritance lineage

no members are shown



UVM Driver’s Port & UVM Analysis Port
IF

virtual uvm_port_base#( )

uvm_seq_item_pull_port#( )
Parameters

typeREQ = int
typeRSP = REQ

Variables

+ bitprint_enabled

uvm_analysis_port#( )
Parameters

typeT = int
Functions

+ new(input stringname,
input uvm_componentparent)

+ virtual stringget_type_name()
+ voidwrite( inputT t)

The uvm_driver uses
this port type Probably the most common port type

svdiag.pl -class uvm_seq_item_pull_port,uvm_analysis_port -hide-lineage 



Testbench Documentation

• Develop architecture diagrams
• Explain what they are intended to do
• Explain how they interact

• Develop block / class diagrams
• Highlight only what is important
• Use access protections and show only public

svdiag.pl



uvmtopo.pl

• Can you read the UVM topology printout?

test_top
Variables

+myenv env0

myenv
Variables

+myagent agt0
+myagent agt1

myagent
Variables

+mymon mon0

mymon

uvmtopo.pl



uvmtopo.pl

• Can you read the UVM topology printout?

test_top
Variables

+myenv env0

myenv
Variables

+myagent agt0
+myagent agt1

myagent
Variables

+mymon mon0

mymon

The Type column becomes the class type in the diagram



uvmtopo.pl

• Can you read the UVM topology printout?

test_top
Variables

+myenv env0

myenv
Variables

+myagent agt0
+myagent agt1

myagent
Variables

+mymon mon0

mymon

The type comes from get_type_name()

Parameterized classes do not define this function in the uvm macro



uvmtopo.pl

• Can you read the UVM topology printout?

test_top
Variables

+myenv env0

myenv
Variables

+myagent agt0
+myagent agt1

myagent
Variables

+mymon mon0

mymon

The Name column defines hierarchy and class members



Standard UVM Testbench Style
Test

Environment

Scoreboard

Active Agent
mon

drvseqr

Passive Agent
mon



Standard UVM Testbench Style

Test

Environment

ScoreboardActive Agent

mon drvseqr

Passive 
Agent

mon



m_agent
Variables

+ uvm_analysis_porta_port
+m_driver m_drv
+m_monitor m_mon
+m_sequencer m_seqr
+ uvm_analysis_portm_port

m_environment
Variables

+m_agent m_agt_active
+m_agent m_agt_passive
+scoreboard m_sb

m_driver
Variables

+ uvm_analysis_portrsp_port
+ uvm_seq_item_pull_portseq_item_port

uvm_analysis_imp_obs

scoreboard
Variables

+ uvm_analysis_impsb_exp_imp
+ uvm_analysis_imp_obssb_obs_imp

uvm_seq_item_pull_port

test
Variables

+m_environment m_env

uvm_analysis_imp

uvm_analysis_port

m_monitor
Variables

+ uvm_analysis_portm_port
+ uvm_analysis_portm_obs_port

uvm_analysis_export

m_sequencer
Variables

+ uvm_analysis_exportrsp_export
+ uvm_seq_item_pull_impseq_item_export
+array arbitration_queue
+array lock_queue
+ integralnum_last_reqs
+ integralnum_last_rsps

uvm_seq_item_pull_imp

Standard UVM Testbench Style



Split Agent Inst s int o Different  Types

m_active_agent
Variables

+ uvm_analysis_porta_port
+m_driver m_drv
+m_monitor m_mon
+m_sequencer m_seqr

m_environment
Variables

+m_active_agent m_agt_active
+m_passive_agent m_agt_passive
+scoreboard m_sb

uvm_analysis_export

m_sequencer
Variables

+ uvm_analysis_exportrsp_export
+ uvm_seq_item_pull_impseq_item_export
+array arbitration_queue
+array lock_queue
+ integralnum_last_reqs
+ integralnum_last_rsps

scoreboard
Variables

+ uvm_analysis_impsb_exp_imp
+ uvm_analysis_imp_obssb_obs_imp

m_monitor
Variables

+ uvm_analysis_portm_port
+ uvm_analysis_portm_obs_port

m_passive_agent
Variables

+m_monitor m_mon
+ uvm_analysis_portm_port

test
Variables

+m_environment m_env

uvm_analysis_port

m_driver
Variables

+ uvm_analysis_portrsp_port
+ uvm_seq_item_pull_portseq_item_port

uvm_seq_item_pull_port

uvm_analysis_imp uvm_analysis_imp_obs

uvm_seq_item_pull_imp

Modify get_type_name()
By adding layer to inheritance?



Limitations

• Interface classes are not supported
class A extends B implements C;

interface class C;



Limitations

• Interface classes are not supported
• Packages are ignored
• Global / package level functions are ignored
• Type parameters are not resolved
• Opaque type parameter extensions are not resolved



Limitations

• Type parameters are not resolved
• Opaque type parameter extensions are not resolved

class C #(type T = base) extends T;
class D extends C#(uvm_object);

T

C#( )
Parameters

typeT = base

D

current

uvm_object

C#( )
Parameters

typeT = uvm_object

D

want



Limitations

• uvmtopo.pl has a lot of opportunity for improvement



Conclusion

• I don’t if this can help testbench documentation

• I do hope tools like these can help a new
team member come up to speed faster

• Freeware GPL License

• https://github.com/svloghack/svdiag



Extra / Supporting
If necessary, during discussion



m_agent
Variables

+ uvm_analysis_porta_port
+m_driver m_drv
+m_monitor m_mon
+m_sequencer m_seqr
+ uvm_analysis_portm_port

m_environment
Variables

+m_agent m_agt_active
+m_agent m_agt_passive
+scoreboard m_sb

m_driver
Variables

+ uvm_analysis_portrsp_port
+ uvm_seq_item_pull_portseq_item_port

uvm_analysis_imp_obs

scoreboard
Variables

+ uvm_analysis_impsb_exp_imp
+ uvm_analysis_imp_obssb_obs_imp

uvm_seq_item_pull_port

test
Variables

+m_environment m_env

uvm_analysis_imp

uvm_analysis_port

m_monitor
Variables

+ uvm_analysis_portm_port
+ uvm_analysis_portm_obs_port

uvm_analysis_export

m_sequencer
Variables

+ uvm_analysis_exportrsp_export
+ uvm_seq_item_pull_impseq_item_export
+array arbitration_queue
+array lock_queue
+ integralnum_last_reqs
+ integralnum_last_rsps

uvm_seq_item_pull_imp

Standard UVM Testbench Style



Splitting Agent Types

Active/Passive agents are same type Active/Passive agents differ in get_type_name()



Split Agent Inst s int o Different  Types

m_active_agent
Variables

+ uvm_analysis_porta_port
+m_driver m_drv
+m_monitor m_mon
+m_sequencer m_seqr

m_environment
Variables

+m_active_agent m_agt_active
+m_passive_agent m_agt_passive
+scoreboard m_sb

uvm_analysis_export

m_sequencer
Variables

+ uvm_analysis_exportrsp_export
+ uvm_seq_item_pull_impseq_item_export
+array arbitration_queue
+array lock_queue
+ integralnum_last_reqs
+ integralnum_last_rsps

scoreboard
Variables

+ uvm_analysis_impsb_exp_imp
+ uvm_analysis_imp_obssb_obs_imp

m_monitor
Variables

+ uvm_analysis_portm_port
+ uvm_analysis_portm_obs_port

m_passive_agent
Variables

+m_monitor m_mon
+ uvm_analysis_portm_port

test
Variables

+m_environment m_env

uvm_analysis_port

m_driver
Variables

+ uvm_analysis_portrsp_port
+ uvm_seq_item_pull_portseq_item_port

uvm_seq_item_pull_port

uvm_analysis_imp uvm_analysis_imp_obs

uvm_seq_item_pull_imp

Modify get_type_name()
By adding layer to inheritance?
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