Z

DAVANIN] S

Netanel Miller
Al & Verification Innovation Lead, Texas Instruments



> About ME

My Journey

2012 2016 2020 2025

Tgcggi(?al

octieay || danedmias | [ Leaders | [ Veffoaton | [ Leadno
at Bar llan Verification Founder for Leadership Hardware

: . Engineer next-gen
University SOC role Development

Passion for innovation

Continuous exploration of emerging EDA tools and technologies

Advocate for adopting transformative development methods

"Always at the intersection of hardware engineering
and cutting-edge technology”




) Editor vs. IDE: Understanding the Difference AMIO

Text Editor / Base IDE Hardware-Aware IDE (DVT)

Domain-specific intelligence
Design hierarchy understanding

Hardware language semantics

GVIM, VS Code, Eclipse (without extensions)

Text manipulation and syntax highlighting
Generic project organization

GVIM

Eclipse
VSCode

DVT

“Editors know text; IDEs understand your design”

"The difference between typing code and engineering systems" .



) Introduction

pasT == PRESENT == FUTURE

The Starting Point The "Aha" Moment Al Integration
Traditional text editors (GVIM) Discovery of DVT's DVT + VS Code + Al Copilots
Manual navigation and lookups comprehensive solution Hardware-aware artificial
Joined T1 10 years ago to this Design and Verification in one intelligence
reality environment Transforming how we design
Intelligence-driven systems 2
development TUIVRE

‘A journey from text editing to intelligent design assistance”



5 AMIO

The DVT Advantage

Features Deep Dive

Not a full demo - just my everyday essentials



) DVT's Universal Compiler Technology

"Design with confidence - your code, any tool, any standard”

Comprehensive Language Support
IEEE HW description language standards:

SystemVerilog (IEEE 1800-2012/2017/2023)
VHDL (IEEE 1076-1987 through 2008)
Specman e language (IEEE 1647-2011)
Mixed-language environments

Power Format Standards
UPF (IEEE 1801-2013/2015/2018)
CPF compatibility

Multi-power domain visualization



) Code navigation

Hyperlink to declaration of anything:
class, module, struct, field, method, signal, macro, ‘included file, ...

99 virtual sequencer = apb subsystem virtual sequencer::type id::create("virtual sequencer",this);
100 hhbo = ahb pkg::ahb env::type id::create("ahb0",this);

101 PG| = apb_pkg::apb_env::type id::create("apb@",this);

102 Bt etthatatalll = uart pkg::uart env::type id::create("uart0",this);

103 Open Field Type | = uart pkg::uart env::type id::create("uartl”,this);

104 = spi pkg::spi env::type id::create("spi®”,this);

105 sihOWIUsages = gpio pkg::gpio env::type id::create("gpio@",this);

O

32- class apb subsystem tb extends uvm env;

272

29

34  apb subsystem virtual sequencer virtual sequencer; // multi-channel sequencer
35 ahb pkg::ahb env - // AHB UVC

36 apb pkg::apb env apb0; // APB UVC



) Code navigation

Hyperlink to declaration of anything:

class, module, method, signal, macro, ‘included file, ...
Show usages of anything:

Readers / Writers of any variable / signal

Constraints of a rand class variable

5 Search 2 | 00 XK BB v = = =0
class apb_transfer extends uvm sequence item; [uvm_ref_flow_1.1] Field references - ‘'work.apb_pkg::apb_transfer.addr' - 50 matches

rand bit [31:0] bddr; l J
rand apb_direction_enum g S 2 : : A
rond bgt_[31:0] - Open Declaration v = interface_uvc_lib 4]
rand int unsigned Show Constraints P v &apb
string = ) v sV E
Stl"ing ‘;"-;:‘:,. 'Jusages =

3gesT ~ ¥ apb_collector.sv (3 matches)

Show Readers % 117: trans_collected.addr = vif.paddr; [task: apb_collector::collect_transactions()]
Show Writers ‘ * 119: trans_collected.addr++; [task: apb_collector::collect_transactions()]

%> 120: trans_collected.slave = cfg.get_slave_name_by_addr(trans_collected.addr); [task: apb collecto v

(<] " [ Ei

constraint c_direction { d




) Code navigation

Hyperlink to declaration of anything:
class, module, method, signal, macro, ‘included file, ...
Show usages of anything:
Readers / Writers of any variable / signal
Constraints of a rand class variable
"Layers" of types, structs/units, methods, events, covergroups, ... (e Language ;)

= Layers R oy [ & !E"% T 2f | ¥ 5O

[uvm_mi-1.1_xbus_e] [PREDEFINED] method xbus_env_u.connect_pointers() [3 layers, 2 modules]

Name Struct Layer Comment Package Source Module  Line
# connect_pointers() [} xbus_env_u Hook up a pointer to the bus monit # cdn_xbus [e] xbus_env.e 93
@ W] i le]

% connect_pointers() fif ACTIVE UVM_ACCEL # cdn_xbus Y xbus_accel.e 418



) Auto-complete

Context-sensitive: NOT textual proposals, only valid completions
class_variable . <shows flelds, methods, constraints, ... in the class>
e_port . <shows hdl_path(), put_mvl(), agent(), ...>
enum_variable ==<shows only enum values>

% xbus_signal_map_h.e & *xbt

fi UVM_ACCEL xbus sngnal map_u

1586¢ connect pc () is also {
587 sig sta/t sconnect();
::588 do bind (51g start, empty);
~589 sig addr.disconnect();
=590 do bind (51g addr empty) ;
9591 51g addr.di
§592 Re. Rabg (51 . Show Al Assistant Code Completions ... method any_port.disconnect
;:59J 51g size. ()
504 do_bind (51 © disconnect()
1595 sig read.di # disconnect_bound_set() PREDEFINED
};;;596 do_bind (si g vhdl_disconnect_value() : list of mvl Disconnect a port from its bound set.
. 597 sig write.d ) ] ) . .
_caR e Rind 3 Calling this pseudo-method of a port disconnects this port from the bound set it

belongs to, and returns it to its initial, dangling state. The rest of the bound set
remains intact.

» @ cdn_xbus > M



) UVM Support

Perform UVM Runtime Elaboration B e =
Veriﬁcation HierarChy l [uvm_ref_ﬂow_1.1]apb_subsystem_tesﬁ[64ir|1$ta_nces] ‘
Browse & search accurate test topology | v=esesiomer T @, o wm.

&5 monitor : gpio_monitor ® gpio.csr OUE: BUm

® ahb_in:uvm_analy

€9 sequencer : gpio_sequencer
& driver : gpio_driver
~ &3
<~ 3 monitor : apb_subsystem_moni
& tx_scbd : spi2ahb_scbd
& rx_scbd : ahb2spi_scbd
v & apb_uart0: uvart_ctrl_env
& apb_predictor: uvm_reg_pre
& reg_sequencer : uart_ctrl_rec
< &2 monitor : uart_ctrl_monitor
& uart_cover : uart_ctrl_cove
&9 tx_scbd : uart_ctrl_tx_scbc
& rx_scbd : uart_ctrl_rx_scbc| |
v & apb_uart1: uart_ctrl_env
& apb_predictor:uvm_reg_pre
& reg_sequencer : uart_ctrl_rec
¥ & monitor : uart_ctrl_monitor
& uart_cover : uart_ctrl_cove
& tx_scbd : uart_ctrl_tx_scbc




> UVM Support

Perform UVM Runtime Elaboration
Verification Hierarchy
Config DB
Browse config_db set/get calls
Inspect DB values

® ConfigDB X kP mBE = O
[uvm_ref_flow_1.1] apb_subsystem_test [UVM Elaboration Model]
Call Context Instance Name Field Name Value 7z
"
& set[1] uart_if null apb_subsystem_test.ve.uart0o* vif apb_subsystem_top.uart_s0
= get [761] uart_if apb_subsystem_test.ve.uart0.Rx.monitor vif apb_subsystem_top.uart_s0 N
= get [762] vart_if apb_subsystem_test.ve.uart0.Tx.driver vif apb_subsystem_top.uart_s0
£ get [763] vart_if apb_subsystem_test.ve.uart0.Tx.monitor vif apb_subsystem_top.uart_s0
L get [764] uart_if apb_subsystem_test.ve.uarto vif apb_subsystem_top.uart_s0 <
& set[2] uart_if null apb_subsystem_test.ve.uart1* vif apb_subsystem_top.uart_s1
£ get [765] vart_if apb_subsystem_test.ve.uart1.Rx.monitor vif apb_subsystem_top.uart_s1 3
£ get [766] uart_if apb_subsystem_test.ve.uart1.Tx.driver vif apb_subsystem_top.uart_s1

£ get [767] vart_if apb_subsystem_test.ve.uart1.Tx.monitor vif apb_subsystem_top.uart_s1 z



Perform UVM Runtime Elaboration
Verification Hierarchy
Config DB
Browse config_db set/get calls
Inspect DB values

B Factory Overrides X

[uvm_ref_flow_1.1] apb_subsystem_lp_test [UVM Elaboration Model]

Seart

Bapb_subsystem_lp_test.* [ ahb_intermediate_monitor [ ahb_subsequent_monitor
B apb_subsystem_lp_test.*  [@ahb_master_monitor @ ahb_intermediate_monitor
Bapb_subsystem_lp_test.*  [@ahb_master_monitor @ ahb_intermediate_monitor
B ...master_agent.monitors[0] B ahb_subsequent_monitor [ ahb_monitor
¥  Chain
» Override Chain [ ahb_master_monitor [ ahb_monitor
» Override Chain [ ahb_master_monitor [ ahb_subsequent_monitor
¥  Unused
Bapb_subsystem_lp_test.*  [@ahb_master_monitor @ ahb_monitor

B ..Ip_test.ve.apb_ss_env.cfg [ apb_subsystem_config [ ...ault_apb_subsystem_config

e B

...test.ve.ahb0.master_agent.monitors[1]
...test.ve.ahb0.master_agent.monitors[0]
...test.ve.ahb0.master_agent.monitors[1]
...test.ve.ahb0.master_agent.monitors[0]

...test.ve.ahb0.master_agent.monitors[0]
...test.ve.ahb0.master_agent.monitors[1]

Factory Overrides
Untangle overrides applied
by the UVM factory

it

# ...tor >ahb_intermediate_monitor > ahb_subsequent_monitor >ahb_monitor
#...hb_master_monitor > ahb_intermediate_monitor > ahb_subsequent_monitor



) UVM Support

Perform UVM Runtime Elaboration Factory Overrides

Verification Hierarchy Untangle overrides applied

Config DB by the UVM factory
Browse config_db set/get calls Registers

Inspect DB values Browse reg blocks
Visualize reg bitfields

i Registers x & = B
[uvm_ref_flow_1.1] apb_gpio_simple_test [UVM Elaboration Model] [20 registers]
/Address Radix: Hex v Display mode: Tree ~ Bit Fields of UVM register ua_fifo_ctri_c \E\
Filcer by: hierarchical name 7 6 5 3 2
: T | rx_fifo_int_trig_level ) | tx_clear | rx_clear
= - ' WO WO WO
v &uart0_rm ..f_cuarto_rf 2 i . - o ; .
= - = Field Size Position Access Volatility Reset Has Reset Randomized Accessible
v auart_ctrl_rf % _clear 11 WO 0 96 1 1 1
& ua_div_latcho 64'h810000 RW @...b0.master_agent.seque becoar PR Wo o 49 1 ! !
= = rx_fifo_int_trig_level 2 6 WO 0 3 1 1 1

L ua_div_latch1 64'h810001 RW ...b0.master_agent.seque

s ua_fifo_ctrl 64'h810002 ted...b0.master_agent.sequel
L ua_ier 64'h810008 RW &...b0.master_agent.seque



) UVM Support

=

2= Outli & Type #UVM x E,:::Com ‘EgDesng T.-;Verll‘l
@ F B

E [uvm_ref_flow_1.1]

[ apb_master | 4
v ¢*e Language

UVM Browser , & Agents

v @ BFMs

UVM based classes grouped by category e o P

» @ Drivers

Mixed-language SV & e Language  oitems

~ @ Monitors

UVM flow specific API g
~ @ Sequences

Overridden phases A s
~ @ Agents

Factory registered fields B apb_ pkgrapb_master_agent

~ @ Drivers
TLM ports
p ~ @ Other Objects
B apb_pkg::apb_master_config
~ @ Sequencers
& apb_pkg::apb_master_sequencer

B @ apb_pkg:apb_master_driver o £
Filter by: name

o vif

@.cfg

% new()

# build_phase()

# connect_phase()

®run_phase()




) UVM Support

UVM Browser
UVM based classes grouped by category
Mixed-language SV & e Language
UVM flow specific API
Overridden phases
Factory registered fields
TLM ports
UVM Field Editor
Inspect and edit UVM field registrations
Auto-detects correct macro for each field

UVM Field Editor

Class apb_transfer [5/6 fields registered] [0 errors] [0 warnings]

Class
ZBapb transfer UVM_ALL_ON
Fields UVM_DEFAULT
@ addr : bit[31:0] Sm-:gggz \;
v direction : apb_pkg::apb_directio UVM NOPRINI
(2 o data: bit[31:0] UV NOBECD
@ transmit_delay : int unsigned unsic UVM NODEFP
£ & master : string UVM NOPACK

2o slave : string

Select all Deselect all

UVM Registration Macro
uvm_field_enum

UVM_SHALLOV
UVM_REFEREN
UVM_PHYSICA
UVM_ABSTRA(
UVM_READON

Allon @ All off

Cancel

Field Operations - Print Radix

UVM_BIN
UVM_DEC
UVM_UNSIG
UVM_OCT
UVM_HEX
UVM_STRIN
UVM_TIME

Clear




> Visualization & exploration

g= Outline & Types @ UVM Bro = Compile % Design H x - T Verificati = El
¥ EHv Hvy B8a @B

Design Hierarchy View

No need to open the simulation [uvm_ref_flow_1.1] [83 instances]
. . uart//fifo 4 | Filter by: name
Q ul Ck sea rCh (by Instance nam e, v {apb_subsystem_top o fifo_counter_w = 32'h00000005
. ~ $%i_apb_subsystem : apb_subsystem_0 o fifo_depth = 32'h00000010
by h lera rChY; by po rt na me) v $%i_oc_uart0 : uart_top o fifo_pointer_w = 32'h00000004
v f¥regs : uart_regs o fifo_width = 32'h0000000b
TraCk elaborated param Values v f¥receiver : uart_receiver ~Iclk
“Icount
v f¥transmitter : vart_transmitter ~Idata_in
L% Fifo_tx : uart_tFifo <Idata_out
v $%i_oc_uart1 : uart_top <lerror_bit
v $%regs : vart_regs ~Ififo_reset
v freceiver : uart_receiver <loverrun
L% Fifo_rx : uart_rfifo “Ipop
v ¥transmitter : uart_transmitter ~Ipush
L% Fifo_tx : uart_tFifo “Ireset_status
“Iwb_rst i



) Visualization & exploration

Design Hierarchy View
No need to open the simulation
Quick search (by instance name,
by hierarchy, by port name)
Track elaborated param values
Schematic Diagrams
Show ports, sub-instances, logic
blocks and connections
Customizable (filters, colors)
Allows step by step tracing

cid11_toyMachineStructure

interruptUnit
(cid11_interruptUnit)

aaaaaaaa

syncGpi [3

.

controlSection

syncGpi

(cid11_controlSection)

dataSection
(cid11_dataSection)

instruction




) Visualization & exploration

Design Hierarchy View ————
No need to open the simulation
Quick search (by instance name,

by hierarchy, by port name) e I_:,‘Ii""“?:g'”:'fjf’J

Track elaborated param values & I ) -
Schematic Diagrams 5

Show ports, sub-instances, logic == T j}_]

blocks and connections
Customizable (filters, colors)
Allows step by step tracing




) Visualization & exploration

Design Hierarchy View
No need to open the simulation
Quick search (by instance name,
by hierarchy, by port name)
Track elaborated param values
Schematic Diagrams
Show ports, sub-instances, logic
blocks and connections
Customizable (filters, colors)
Allows step by step tracing

Step Into O
Show Destinations  d+Left-Click
|

Expand

Go to Source
Go to Declaration

Show Connections @
Delete Delete

dbg

(uart_debug_if)
=




) Code Visualization

Many other types of diagrams:

Wavedrom Timing Diagrams " E
1 // @WAVEDROM_START -
FSM D. 2 ;// { sf‘ignal: [ , d ; ’
3 name: "clk”, NaWe: D.veeefsee e
Iagrams 4 // % ngﬂ:e: "2’0?‘0", Ev‘avg: ”5.345)(,/:./\/",
. 5 .1// data: ["head", "body", "tail", "data"] },
6 // { name: "req”, wave: "0.1..0/1.0" },
UVM Component Diagrams By Toome: reg), B o-1..011.67 ]
8 // J?_}
1 1 9 // @WAVEDROM_END
Bltﬂeld Dlagrams 10=module example(clk, rst, req, ack, data);
11 input clk;
12 input rst;
i= Inspect & =1 m|

ack // \_/



) Code Visualization

Many other types of diagrams:

Wavedrom Timing Diagrams F
FSM Diagrams RS

UVM Component Diagrams
Bitfield Diagrams

( WRITE_PAUSE )

WRZETE

(_STAT )

(" WRITE_DS )




) Visualization & explorati

uvn_test_top |
(test_read_modify_write)

Many other types of diagrams: e
Wavedrom Timing Diagrams i

monitor
(ubus_master_monitor)

FSM Diagrams |
U V M C o m po n e nt D i a g ra m s (uva_sequencer) - e trar Ve
Bitfield Diagrams

design

seq_tten_export seq_iten_port it - { ‘
(uvn_seq_iten_pull_inp) (uvm_seq_iten_pull_port) (vbus i)

bus_monitor
(ubus_bus_monitor)

Vif -
(ubus_f)

slaves[]
(ubus_slave_agent)
driver

(ubus_slave_driver)
sequencer

(ubus_slave_sequencer)

ubus_transfer

seq_Lten_export seq_tten_port VLT -
(uvn_seq_tten_pull_inp) (uvn_seq_tten_pull_port) (ubus_t1)
sddr_ph_port
(uvn_blocking_peek_port) | monitor

(ubus_slave_nmonitor)

vif -
(ubuz_if) scoreboarde

addr_ph_inp (ubus_example_scoreboard)
(uvn_blocking_peek_tnp)

ubus_transfer

tten_collected port | -~ ubus transfer

{swn_analysiz_port)

1 Ltem_collected_export
(uwm_analyziz_inp)



) Code Visualization

Many other types of diagrams:
Wavedrom Timing Diagrams
FS M D i a g ra m S typedef struct mrr::cmdxpc_t values procid_t dst, bus_t cmd

O struct[J uniond enum [ field

. 23' . ’20 19'18’17' . i . . . ’10'9'8'7' . . . . . '0
UVM Component Diagrams . e
itfield Di ema | @ fwaw | | ador
Blt Ie Dlagrams Name Type Position Size
dst procid_t 20 =
cmd cmd_e 18 2
id obj_t 10 8
width memw_t 8 2
cmd bus_t 0 20
addr bit[BUS_ADDR_WIDTH-1:0] 0 8



Smart Log

192 if ((templ & mask) == frame.payload)
193 ‘uvm_info("SCRBD", $psprintf ("####### PASS : %s RECEIVED CORRECT DATA

| 194 else
. 195¢ begin
196 “uvm_error("SCRBD", $psprintf ("####### FAIL : %s RECEIVED WRONG DATA"

197 ‘uvm_info("SCRBD", $psprintf("expected = 'h%0h, received = 'h%0h", tel
198 end

Jump from sim log to code | e T

Messages color-coded by UVM component
Errors collected as part of the Problems view

|UVM_INFO interface uvc lib/uart/sy/uart monitor.sv(227) @ 35151000: uvm_test_top.ve.uart®.Rx.monitor [uart_rx_monitor] Received a Stop bit: 'bl
[UVM_INFO interface uvc lib/uart/sv/uart monitor.sv(211) @ 35151000: uvm_test_top.ve.uart®.Tx.monitor [uart_tx_monitor] Received a Frame data bit:'bo
UVM_INFO interface uvc lib/uart/sv/uart monitor.sv(236) @ 35950000: uvm_test_top.ve.uart@.Rx.monitor [uart_rx_monitor] Collected the following Frame No:1

luart_frame
start_bit
payload

parity

stop bits
error_bits
parity type
transmit_delay
begin time

uart_frame

integral
integral
integral
integral
integral
parity e
integral
time

@14998

'ho

"hef

'hl

*hl

"ho

GOOD PARITY
'd22
18750000

UVM_ERROR uart ctrl/sv/uart ctrl scoreboard.sv(196) @ 35950000: uvm_test_top.ve.apb_ss_env.apb_uart0.monitor.rx_schd [SCRBD] ####### FAIL : uart® RECEIVED WRONG DATA
JUVM_INFO uart ctrl/sv/uart ctrl scoreboard.sv(197) @ 35950000: uvm_test_top.ve.apb_ss_env.apb_uart0.monitor.rx_schd [SCRBD] expected = 'hcf, received = 'hcf
[UVM_INFO interface uvc lib/uart/sv/uart monitor.sv(175) @ 35950000: uvm_test_top.ve.uart0.Rx.monitor [uart_rx_monitor] trying to detect SOP

[UVM_INFO interface uvc lib/uart/sv/uart monitor.sv(227) @ 35951000: uvm_test_top.ve.uartl.Rx.monitor [uart_rx_monitor] Received a Stop bit: 'bl

[UVM_INFO interface uvc lib/uart/sv/uart monitor.sv(236) @ 36750000: uvm_test_top.ve.uartl.Rx.monitor [uart_rx_monitor] Collected the following Frame No:1



“uvm_component_utils|(spi2ahb schd)

= Rename uvm_component_utils in fi

Smart LOg uvm_analysis_imp_ahb . lit f
. uvm_analysis_imp_spi ’sp It‘ unction into extern prototyp
Jump from sim log to code e
unctlonrjfu (string
Messages color-coded by UVM compone el = {"re .22
ahb match = new("a

Errors collected as part of the Problems ' endfunction : new
Macro expansion @
Inline expanSion & qUiCk COIIapse @DVT EXPAND MACRO INLINE START

el

AISO ViSibIe in InSpeCt VieW ; ’aDVT EXPAND HACRO INLINE 0RIGINAL

static bit m registered converter = m_uvm_resource_sprint_converter#(spi2ahb_schd)::register();

See Values in t00|tips type@ef uvm_f:omponentTregistry #(spi2ahb_schd, "spi2ahb scbd") type_id;

static function type_id get type();
return type_id::get();

endfunction

virtual function uvm_object_wrapper get object type();
return type_id::get();

endfunction

const static string type_name = "spi2ahb scbd"

virtual function string get type name ();
return type_name;

endfunction

@DVT_EXPAND_MACRO_INLINE_END



) Low power format (UPF)

Power Domain View shows
Design instances
|solation strategies
Retention rules

Power domains also shown in
Design Hierarchy View
Schematic Diagrams
Breadcrumb Navigation Bar

Supply Network Diagram

apb_subsystem_top

DDDDDDD




5 AMIO

The Evolution Continues

DVT + VS Code + Al



) DVT in the VS Code Era

Modern Development Environment n

The Power of Integration
DVT now available as a VS Code plugin
Industry-standard development environment
Complete hardware design & verification capabilities in a modern IDE

A

PUthOﬂ ATLASSIAN

VS-Code One Environment, Many Tools

Q git

GitHub
L¢P Copilot




> AMIQ's Built-In Al Assistant

LR

AMIQ's built-in Al assistant for DVT users
Hardware-aware code suggestions and completion
Specialized for HDL and verification languages
Connects to your company's LLM infrastructure

Smart Assistance for Hardware Design

"Al assistance tailored specifically for hardware engineers”



AMIO

) MCP - Making Al Understand Your Code

Bringing Al Intelligence to Your local codebase
Upcoming MCP tools connect your codebase with Al assistants
Your Al assistant becomes familiar with your specific codebase
Works alongside external Al Copilots for advanced assistance
Maintains privacy while enabling powerful completions

Parses code———»( DVT @ )

Local Codebase Builds understanding

Context Awareness

Al Co-Pilot &= ——Requests information—» DVT MCP Tool (53 —Retrieves context

Bridges the gap between generic Al and hardware-specific knowledge



) Thank you / Q&A

Contact me for further details
Email: miller2812@gmail.com
Phone: 054-6442812
LinkedIn: Netanel Miller



http://www.linkedin.com/in/millernetanel

