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Debugging Continues to be the Most Time Consuming Effort by 50%

And it’s getting worse.T8dbY'S Y@rification Effort

» Same Debug Methodology for 20
While there has been very good progress in 4

areas of verification, very little has been do
®m Debug

m Coverage analysis
Traditional Debug Flow 9 y

m Test planning

= Test creation

Wavefarms only

E Test execution

Source: Verification engineer

> Increasingly larger SoC designs and many iterations”” =
producing Terabytes of Data
Finding the source of the bug is becoming like finding “a needle in a hay stack”

SystemC/C/C++
Testbench

vIP VIP .
= VIP a RTL/GL .

Text Logs- - ®
VIP | Embedded SW Waveform/debug Ca d ence
DB




What would you do Iif you were given 25% of your TIME back?

Cadence set out to do exactly that

But HOW 7?7
» Debug platform architected Toglaytsegrificadion Effort

Leveraging the latest in s/w database ffateeiyttirng Dépngaiene in 2
of a common framework for performance, extensibj alability

® Debug

B TIME Savings

m Coverage analysis

m Test planning
Test creation

B Test execution

Common Debug Platform

» Patented Root Cause Analysis (RCA) Technology and BIG Data Techniques
Leverage patented RCA technology together with BIG Data techniques to quickly find the source of the bug
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Introducing Cadence® Indago™ Debug Platform
Finding the Source of the Bug after One Debug Run is NO Longer a Dream

____________________________________________

'@/q\bﬁ Duplicate data collected
. AR, A A ’ every iteration
__I_r_a_d_l_t_lgn_a!__D_e__b_u_g__El_Q_w ____________________
= -@- -0~V

e e e - N - - - = mmm e ’ Iteration 1 Iteration 2 Iteration .

DEBUG PRODUCTIVITY 2x - 3x
s As seen by
I < customers

Leveraging BIG Data concepts Waveforms, log messages i T :
: : Ime Savings
and RCA code execution — “Big Data” 9

“Cadence’s Indago Debug Analyzer App has improved our debug productivity up to 50 percent because it helps us find the
root cause of the bugs faster with features like reverse debugging. We believe the Indago Debug Platform will enable us to

continue to deliver for applications including consumer electronics, fitness tracking, wearables and [oT.”
Robert Richter, Senior Expert, ASIC Development, at Bosch
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Key Benefits of Cadence® Indago™ Debug Platform
A Paradigm Shift in Debug Methodology Cutting Debug Time in %2

Today'’s Verification Effort using

- 2X debug productivity improvement with Indago through: indago g Flatterm

— Patented Root Cause Analysis technology
— BIG Data concepts for intelligent automation

®Debug
BTIME Savings

. 0 :
— Integrated Analysis GUI scalable from IP-to-SoC level debug %ﬁé’ :?;“;e;;iii;a"“"""
Saving Test creation
" Test execution

» 3 Indago platform Apps addressing specific debug tasks
— Debug Analyzer: RTL/GL and Testbench
— Embedded Software Debug: Synchronized ESW/HW
— Protocol Debug: Interface protocol functional validation

Indago
Debug
Analyzer

Indago
Embedded
SW Debug

Indago
Protocol
Debug

Indago Debug Platform

« Supports Cadence and 3rd party verification engines
— Debug Analyzer: Phased RTL/TB support through next several releases
— Embedded SW: Today (unmodified TARMAC trace files)

— Protocol Debug: Today (for supported protocols) _ .
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The Indago™ Root Cause Analysis (RCA) Engine

Mature, intuitive and ubiquitous

* The entire Indago Debug Platform is built on top of a mature RCA engines

- The Indago RCA Engines have existed for 8 years
— Previously only available in advanced CAST analysis tool
— Now being leveraged by all Debug Apps

» Access to the underlying engine appears in almost all GUI components
— Click on any variable to traverse time and space to show cause of the variable change
— Click on a source line to be taken through time to the last/next time that line executed
— Intuitive RCA component to provide users with a guided tour through a bug scenario
— Can traverse through language barriers

* Indago provides unparalleled RCA capabilities in our industry
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Competitors Debug Solutions

RCA on RTL Only

« Competitors provide RCA on RTL/GL design only
— RTL only one piece of the debug picture

* Engineers are forced to debug with severely limited visibility into other aspects of

the environment

VIP

VIP

Text Logs

VIP

SystemC/C/C++

Testbench

VIP

RTL/GL

Embedded SW Waveform/debug

DB (RCA)
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Indago™ Root Cause Analysis
RCA across all aspects of the simulation

Messaging Embedded SW
DB DB

© 2015 Cadence Design Systems, Inc. All rights reserved.

Engines

TB/RTL
Source Execution

Causal Relationships to explore

»: cause Analyzer
B E 2 i=.
1 [ 13,595) Reached line 236

B [ 13,595 Value of num_frames = 'h00000005 Goto Assignment

B [ 11,875) Value of cur_frame = worklib.uart_pkg::uart_frame®@9556 55 Goto Assignment
B [ 11,875) Reached Task Call collect_frame() Goto Function Call

Assignments of: wbstate  x

OTHER LEADS (1)
B [ 13,595] Executed line 236 Goto Defau E|

P[] |07 Value [
Jump to RC of | glo 32"

[{] {7 State 0 326

value changes| 53 stateo o

Embedded SW
Testbench
RTL/GL

SystemC

VIP Waveform Debug DB
DB DB
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Indago™ Root Cause Analysis
Direct Access RCA buttons

 Direct Access RCA buttons are present in many Indago debug components
— SmartLog, Source Viewer, Variables, Active Threads, Time Tables, Search Results, etc.

 Allows immediate access to a debug point of interest
— Variable change, last/next time a source line executed, last/next time a message was printed
— After clicking, debug location is updated and all components update accordingly

Debug location
updated ¢ OEREDD 22

sfer.sv = x | [ |uart_framesv x|

uart seq lib.sv =

71 A This methed calculates the parity
= | 72 O |[H[x]P» function bit calc_parity(int unsigned num_of _data_bits=8,
73 O™ bit[1:0] ParityMode=0);
74 bit termp_parity;
76 O if (nurm_of data_bits == &)
77 temp_parity = ~payload[5:0];
78 O||[AF else if (num_of data_bits == 7)
79 temp_parity = ~payload[&:0];
80 else
81 O Emw — Ao
= Direct Access

Buttons in

Source Viewer

+ 4

uart_ctrl virtual seqli 4 » @

Q search Results

[functicm

&

K1Y

272
121
a1
67
72
128

Source (5455)

Source Code

»  Walue (0) x Type (1) = Log (0) = 4 b B
Source File
function new(string name="u2a_bad | /.../uart_ctrl_virtual_seq_lib.sv [

function new(string name="uart_ctrl_ /ho.../uart_ctrl_reg_seq_lib.sv
function new (string name = "apb_trar /homefcgo.. fapb_transfer.sv
function new(string name = "uart_frar /home/cgoss.. /uart_frame. sy
function bit calc_parity(int unsigned n home/cooss. Juart_frame.sv

i i : = /uart_seq_lib.sv

fu

@ Search for: function =

recorded | | non-recorded

Direct Access Buttons in Search
Window. Clicking will open

Source and set debug location

4 b 3
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Indago™ Root Cause Analysis
Root Cause Analysis Component

« RCA Component provide a list of causal relationships to explore for any scenario

— Seamless language traversal from TB to RTL

— Saves entire debug decision tree

— Can revert back to previous point or launch new investigation
— Users no longer lost in the debug process

E Wariables

variable on

current line

@%0d expected: 0x%h actual: 0x%h",get_type_namel), tr.get_inst_id(), Expecteqéﬁarity.lr.m_par\tyl).‘

function void cdn_multi_slave_monitor::perform_checks(cdn_multi_transfer tr);
bit [7:0] expected_parity;
expected_parity = tr.cale_parity(cdn_cfg):
®. Cause Analyzer if_(tr.miparity = expected parity) begin . . .
uvm_error(get_type_name(}, $psprintf(*received transfer with Wrong Parity - %0s -
-] end
Reached control (line 141) #1  x <b=>was possibly driven in line 97</b= #5 x Endnctionfpe FormiGnecks
ﬁcause 145 ,’"““““““““““““““‘“““““““““““““““““““““““
& 4B es0] Reached control (line 141) 1:11_ IVB-NOTE : OPTIONAL : slave Monitor Coverage : Coverage
@ »BEI s3a] Reached if (line 140) 148 the slave_tra e
@ » [ sz0] Value of expected_parity = 'hf7 149 w coverage groups, and edit the perform_coverage() method to sample them
a - H e H 50 B B B e e o e o o A
w0 [ 690] Value of Paramet.er tr = cdn_multi_pkg::cdn_multi_transfer@7247_2 ifl / Investlgate any
w 40 690] Value of tr.m_parity = 'hD7 &
[ [ static] Wired Signals vif o— top.cdn_multi_if 1) ) []Match Case
[ [ static] Wired Signals vif.sig_parity = top.dut_inst.m_parity
o 43 5711 Value of m_parity = Oxd7 H
w 4 671] Value of parity_out = Oxd7
w I 671] was possibly driven in line 97 I s8] Reached control (line 141)
o 4l es1] Value of chb_parity = 0xd7 [ 6s0] Reached if (line 140) Gofo Control
H [ ststic] Wired Signals chb_parity = parity [ 30y Value of expected_parity = 'hf7 Goto Assignment
b4 ’ [ 6311 was possibly driven in line 29 [ sa0] Walle of Parameter tr = cdn_multi pkg::cdn_multi transfer@7247_2 Goto Assignment
w [ &51] was possibly driven in line 30 [ soefl Value of tr.m_parity = 'hD7 Goto Assignment I
w » [ 651] was possibly driven in line 31
g b [ 6511 was possibly driven in line 32 THER LEDS (
@ » B 1 651] was possibly driven in line 33 V|Sual|ze ontrol (line 141) Goto Contral
w 406 651] was possibly driven in line 34 .
g » B | e51] Value of data = 0x082836el entlre debug
w » E s51] Value of data[4] = 0 . .
- ot o decision tree
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Causal Relationships to explore

Indago™ Root Cause Analysis

1 [ 13,595) Reached line 236

RCA across all aspects = increased recording Slmmnemens

B [ 11,875) Value of cur_frame = worklib.uart_pkg::uart_frame®@9556 55 Goto Assignmen
B [ 11,875) Reached Task Call collect_frame() Goto Function Call

x

Assignments of: wbstate

OTHER LEADS (1)
B [ 13,595] Executed line 236 Goto Defau |Z|
ime (ns)

T [ Velue r
x =246

Jumpto RCof | 4a5mes o
[{] ¥v State_0 326

value changes| 53 stateo o

v

Engines

Empead QEG;SVV
Testbench
RTL/GL

SystemC

Ind 3ig Data

Messaging Embedded sw(When compated to traditional dgbug) g Debug DB
DB DB Source Execution DB DB
DB
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Indago™ Big Data Analysis

What makes Indago unique

* Recording additional data allows for powerful analysis capabilities such as:

— Root Cause Analysis (RCA)

— RCA Component
— Direct Access

— Playback Debugger (forward/backward single stepping)

— SmartLog (All messages saved to DB for querying/filtering as well as read/writing)
— SmartPrint (write new print statement on the fly to the SmartLog DB)

— Time Tables (charting of all accesses to objects over time)

— Powerful Searching (organized, tabbed results)

— Call stack analysis (walk through all stack frames in post process)

— Variables Table (local/global variables accessible as you step)

* Let’s take a closer look at some of these features now ...
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*Available in ESW and IDA App

Indago™ Big Data Analysis
Playback Debugger*

* Allows for instant replay of the debug scenario without re-running
— Step backward or forwards through time and space
— Direct Access to any execution point e

— Code coverage visualization N~ or backward
— Over recording window e

— Single click breakpoints

— Tabs for multiple source files
— Quick call stack walking o
— Access to all source files 7] / This method calculates the parity

= 72 [4]+/=® function bit calc_parity(int unsigned num_of data_bits=8,
73 MM bit[1:0] ParityMode=0);

— Debug scope shaded _ |
backg round Call stack _i bit temp_parity;
up/down 76 MM if (num_of_data_bits == &)
4 termp_parity = ~payload[5:0];

/?/E 1l else if (num_of _data_bits == 7)
79 termp_parity = ~payload[6:0];
_/ 8( else
81 EIIE\; temp_parity = ~payload:;
ad O[] ® Direct Access buttons indicate

which lines have been covered
in recording window

=L BFies. - £ DNEDRERD 2
/_fifn vunit.psl  x  apb_transfer.sv  x [T uart_frame.sv  x uart_seqlibsv x4 b @

64 O™ function new(string name = "uart_frame"); (=]
g9 | W] super.new({name);
65 endfunction

o]e

O o

@)

Set
breakpoints
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Indago ™ Big Data Analysis
SmartLog

« Write messages to SmartLog on the fly while debugging
« Messages from all languages (tool messages as well)
- Powerful filtering/querying Can layer filters and

* Direct Access : save queries for
sharing

] Colourlzed messages to | verbosity :T;v—)ﬂ;. Domain |¥|]e [¥|SV

Keep - Message -

[l

by type 0] BT Scope ¥ Smaleton Message =
v Time (ns) 4
el reporter [ 430 UVM_INFO - Wrote register via map regmodel.block_regmodel.uvm_reg_map: regmodel.block_regmodel.CLAB_AUDIO_CONF=0x7 [4]
° De b u Locatl O n [{] ® ¢ uvm_test_top.clab_tb.cdn_parallel_agent.driver [@ 430 UVM_INFO - reg configuration done
g [1] ® | uvm_test_top.clab_tb.cdn_serial_agent.driver [ 430 UVM_INFO - reg configuration done
indicati()n [4] ® ¥ uvm_test_top.clab_tb.cdn_serial_agent.driver @ 570 UVM_INFO - Item 1 Sent ...
[{] ® | top.dut_inst.audio_subsystem.arbiter m 632 Arbiter changed state from: IDLEO to: GNT1
[{] ® | top.dut_inst.audio_subsystem.arbiter [ 651 Arbiter changed state from: GNT1 to: IDLEO Error messages
PY E [«] ® |y reporter [ 670 UVM_INFO - parallel transaction was sent to callback method .
rror m essag e [{] ® ¢ uvm_test_top.clab_tb.cdn_parallel_agent.driver [ 670 UVM_INFO - Item 1 Sent ... aUtomatlca”y
i n d iCati 0 n [{] ® | uvm_test_top.clab_tb.cdn_scoreboard_a_mbx m 670 UVM_INFO - transaction was sent through mailbox h Igh I Ighted
[«] ® ] top.dut_inst.audio_subsystem.arbiter m 671 Arbiter changed state from: IDLEO to: GNT1
[{] @] top.dut_inst.audio_subsystem.arbiter m 671 Arbiter changed state from: IDLEO to: IDLEO
) M essag e Wavefo rm oAt s uvm_test_top<clab_tb.cdn_multi_agent.monitor m 690 UVM_ERROR - received transfer with Wrong Parity - cdn_multi_slave_monitor - @7247 expected: 0xf7 actual: Oxd7
. . . [*] @] uvm_pkg::uvm_report_catcher:f display [m 690 -- UVM Report catcher Summary ---
VI S u al IZ atl O n [*] @< uvm_pkg::uvm_report_catcher:f display m 690 Number of demoted UVM_FATAL reports : 0
[*] @] uvm_pkg::uvm_report_catcher:f_display [ 690 Number of demoted UVM_ERROR reports : 0
. . [*] @] uvm_pkg::uvm_report_catcher:f display [ 690 Number of demoted UVM_WARNING reports: 0
L Ve rbOS Ity Sl Id e CO ntr0| [ @ | uvm_pkg::uvm_report_catcher:f_display [m 690 Number of caught UVM_FATAL reports : 0
[*] @] uvm_pkg::uvm_report_catcher:f_display [ 690 Number of caught UVM_ERROR reports : 0
[ @] uvm_pkg:uvm_report_catcher:f_display [N Number of caught UVM_WARNING reports: 0

Configurable columns

allow complete control C 5 d enc e@

over messaging output



. . *Available in ESW and IDA Apps
Indago ™ Big Data Analysis

SmartPrint*

 Indago allows users to add a print statement to your log without re-running

- Saves lengthy debug iterations
— Traditional debug flow requires adding print statement recompile, re-elaborate, re-run,

remove prlnt statements 58 lfealculate the parity bits
59 function bit [7: O] cdn _multi_transfer::calc_parity(cdn_regs_cfg cdn_cfg);
. . 60 O [4] calc_parity = 0;
Activate SmartPrint 61 O [ if ((m_chnl && cdn_cfg.chnl_b.parity_en) || (!m_chnl && cdn_cfg.chnl_a.parity_en)) begin
for any line with E 620 [l r(int i=0;i<8; i++) @ Add Calculated Messages (&N
D”-ect ACCGSS 63 O E]E] calc_parity[i]= data[i]‘ Note: Calculated messages will be added only on the recorded time windows

Ad end - -
th rough RMB 65 endfunction : calc_parit Message | =Bl party = cz-ﬂls{cachaanty}
Debug

location s i = N/A , parity = 'h00 _
SmartPrint auto-

Indlcated
completes for
variables in local
scope

Messages added to
SmartLog. Colourized
to indicate SmartPrint

message

Show 1000 ~ | Messages

["] Time Range

From |g to |ga0

Verbosity = I—F—I—I—G

- UWM Report catcher Summary ---
Number of demoted UNVM_FATAL reports




Indago™ Debug Platform
Unified Analysis GUI

* Debug data from all sources visualized in the same GU

Indago - Debug Analyzer App -0OXx
cadence

— Eliminates GUI context ... — “eseltl ~’ — Unified RCA across
switching : debug data sources
— Consistent debug — Complete
experience S R Ay e = synchronization
— Quick ramp up S — — — App specific
- customization

CIE=]

.
Embedded SW

Testbench
RTL/GL

SystemC

Messaging Embedded SW TB/RTL VIP Waveform Debug DB
DB DB Source Execution DB DB

DB cadence



Indago™ Unified Analysis GUI

What makes Indago unique

« The GUI itself has many unique features, including:

— Quick Launch (easy to access supporting debug components)

— Filtering and sorting in most components (allows users to find information quickly)
— Debug Stars (set bookmarks for quick return to any debug location)

— Value Highlighting (visual comparisons/pattern identification through colourization)
— Debug Location Indication (clear marker in all components)

— Debug Notes (capture debug information for quick handoff)

— Debug Handoff (save the state of the entire GUI for quick handoff)

* Let's take a closer look at some of these features now ...
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Indago™ Unified Analysis GUI
Filtering and Sorting

s Tops = -
 Fast search and filtering is key to 2Bz o
finding the right information quickly i mietace o0
* Most all windows in Indago have SRS Consistent filtering
a consistent filtering solution ; DT I o
— Can filter criteria for each column ;E —
— Can combine filters to narrow results Y. Do
wbstate reg [1:0] [<]
=]

Showing 1 out of 25 termns

E, Can combine
Assignments of: whstate ® .
/ filters

4 B
[+] Y% MM
[¥] |1y [Value l‘l’ime ins) |Jelta Time (ns) |Suurce File |Suurce Line |
L
State_0 x = 245 x no filter no filter no filter
[1] ¥ State 0 2886 10 fhome/...fuart wb.v 208 [+]
[4] ¥ State 0 328 10 fhome/...juart wb.w 209
[«] ¥ State 0 3686 10 fhomef...fuart_ wb.v 209
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Indago™ Unified Analysis GUI
Value Highlighting

Tag values with a colour or custom name
All matching GUI values are highlighted

Quick compare of values
— No need to write value down

Recognize patterns within data sets
Colouring also applied to waveforms

Very useful for debug handoff Highlight

unexpected

ocation = 534!“

values for

0ns | l(";"‘

Db | 0828360 MU S SN zz2§36E1
CEEEX

0000
o000

Highlighting also

appears in
waveform

Colours help
identify patterns

within the data

debug handoff

[x] wvariables

BEZeo22 (= T
[4] Mame Type

@] = Wb cyc s req

[{] <2 wb_rst_i input port
[ = wb stbis reg

[ wbstate reg

[« wre reg

1
Unexpected (State_2)

Walue
Custom name
; / specific values

1]

Showing 7 terms

r ©

Assignments of: wbstate  x  Assignments of: clk  x  Assignments of: wb_cyc_ 4 » B

E [¥] 5 Walue Time
ins)

(4] ¥ 'hx 0

[4] ¥ State 0 1
4] i State_ 1 226
EIR*d Unexpected (State 2) ekl
[1] {7 | State O 246
Ok 266
EIR# Unexpected (State_2) Repls
[ & 286
o E% 306
E @ 316
E [4] ¢ State 0 326
2 [A/{y State_l 346
= ted Unexpected (State_2) JER
217 ¢ | State 0 366

Delta Thread ID Source File Source Lini
Time (ns) 4
0 Main Thre... /h.../juart wb.v 209 [=]
1 Main Thre... /h.../uart_ wbw 209

225 Main Thre... /h...fuart_wb.wv 209

10 Main Thre... /.. /uart_wbw 209

10 Main Thre... /h.../uart_ wbw 209

20 Main Thre... /h.../uart_wb.v 209

10 Main Thre... /h...fuart_wb.wv 209

10 Main Thre... /h../uart_wbw 209

20 Main Thre... /h.../uart_ wbw 209

10 Main Thre... /h...fuart_wb.wv 209

10 Main Thre... /h.. . juart_wbw 209

20 Main Thre... /h.../uart_ wbw 209

10 Main Thre... /h.../uart_wb.wv 209

10 Main Thre... /h...fuart_wb.wv 209
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Indago™ Unified Analysis GUI

Debug Handoff Debug Stars

File View Radix cadence
L 4 K )

B Files.. ~| & aa s Q search Results [ es0] Executed line 141
x partyv = sync_fifov x audiov x limiterw x [O¥ serial fv *a s90] Reached Assu;nm-ent B AL
. ) Name Tl B [ &s1] Value of chb_parity = Oxd7
7} b_:?'" : ESM_SlFbQ]_) beai . : . x 4rE *E [ sz1] Value of data_temp = 0x082836el
! st;etii_ 1 READ:gm Value h|g hllg ht'ng (25) = Type(0) =« Llog(D) x 4B | & ck Open Stars Manager
end else begin Valuz Position Start Time (ns) &lseq ([0 42 data input port Oxzz [
75 state <= #1 next_state; wurg|@ 2 data_out output port  Ox0
76 end M data_temp reg 0x82836e1 = callstac
. end . top.dut_inst serial_if_in... 0x82836el [27:0] 531 1 [ [ 43 reset input port 0
:‘- ":;:| g;t-;-n;.\ g ; o [Htop.dut_inst.serial_if_in... 0x82836el [27:0] 551 1 K| state reg oxe H Active Threads
:_ z:;xs O@U%T?:Lg@c [¥]top.dut_inst.chb_data 0x82836e1 [27:0] 551 7 A 2 valid_out output port 0
- - ) [Fltop.dut_inst.audio_sub... 0x82836el [27:0] 551 7 % TimeTables
if (Jetset =t=<1'_b;)1b;g'" [¥]top.dut_inst, audio_sub... 0x82836el [27:0] 551 7 =
- d:t:—f:mp;: G 1 |Ftop.dut_inst.audio_sub... 0x82836el 127:0] 572 5 - s Tops
valid out <= #1 0; ‘ ‘ [Htop.dut_inst.audio_sub... 0x82836el [27:0] 572 [
end L [Fltop.dut_inst.audio_sub... 0x82836el [27:0] 572 7 Q SearchResuts
else begin [ top.dut_inst.audio_sub... 0x82836el [27:0] 572 7
caselstate) [¥] top.dut_inst.audio_sub... 0x82836el [27:0] 591 2 =| Bl pataExplor
[{Ho Hext Baerat\ons i this Lined] [ top.dut_inst. audio_sub... 0x82836el [27:0] 591 2] ] ] D -
@ ey | dzl [ton Aut_inst andie b (v22936a1 12701 sa1 HEI Showing 7 iterns fE instances
(1] [ Match Case (25 o)

E #Main Thread

Waveform window Windows sl
state

X ® & Baseline =0

Ih | Cursor-Baseline ¥ = 651 ns

@ e

+ x

cadence

| Time: B 01 sezrTine waie] @ TS F

Hi Joerg.

Flease have a look at the input data value highlighted in the GUI and waveform. | _Location = 531ns

traced the value through the design and send it to the wave. This seems invalid
according to the spec. Can you have a look?

N&Z336RET

TR
Please have a look at the input data value highlighted in the GUI and waveform. | traced the 082836E1

value through the design and send it to the wave. This seems invalid according to the
spec. Canyou have a look?

Hi Joerg,

Highlighting in
wave

Uwe]

L

| Close
> .
B S

=
|0 objects selected I
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Indago™ Apps

* Apps are individual products targeted at a specific debug task

— Indago Debug Analyzer App: RTL/GL/TB debug

— Indago Embedded SW Debug App: Embedded SW/HW Debug

— Indago Protocol Debug App: Debug of Verification IP Protocol Traffic

/

Indago
Debug
Analyzer

App

N

4 A

Indago
Embedded
SW Debug

App

/

Indago
Protocol
Debug

App

N

Indago Debug Platform
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690 ns

E Thread #67
e N

=

SmartLog Analysis

Y- aa Hm
to 5 | Verbosity = F=—r=——r——={gl= | Domain [¥]e [¥] SV
Keep - | Message hd + . ...
[ |E|fr ® SimulatioMessage -
= Time ins) ~
e & 690 UWM_INFO - scoreboard received multi transaction : =
transfer  cdn_multi_transfer - @7247
begin_time time 64 590
e & 690 WWM_INFO - slave transfer collected :
transfer cdn_multi_transfer - @7247
Type: Lo — -
begin_time time 690
end_time time 84 590
[ & o [ 690 UWM_ERROR - received transfer with Wrong Parity - cdn_mult\_slave_moD
[ ® ¢ @ 690 --- UVM Repart catcher Summary -— n
[ ® ¢ @ 690 Number of demoted UVM_FATAL reparts : 0
[*] ® £ @ 590 Number of demoted UVM_ERROR reports : 0O
o - e Lo f Ao dimmeAmRERA —o il A EVE‘
Showing 155 itemns

1} cdn_multi_pkg::cdn_multi_slave_monitor@3274_16

——

121 O| [
122 0| [4
1230 [4
124

Scope Iﬁ &1l Available Data

E| & dut_inst
{} audio_subsystem
{1 multi_il_inst

| =l i &

‘ Show contents: | In the selector below

| assert_inv_and_lim i cha_data(31:0] G cha_dout[31:l

K
e =

b W Click and add to waveform area

Cursor &~

El | IR Flles...

px cdn_multi_slave_monitor.sv x

Indago™ Debug Analyzer App

Source Viewer with
orward/reverse

stepping

-2 OER

transfer.sprint(}),/UVM_HIGH)
if (checks_enable)
perform_checksftransfer);
if (coverage_engble)
perform_coverggel};

r score

1/ Senc

num_col++;
end

endtask : collect_response

NAL . slave M

IVB-N or Pratocol Checks :

E: OPTI Checks

|\II\II\I\II\II\II\II\I\II\II\II\II\_I\II\II\II\II\I\II\II\II\II\I\II\II\II\‘_"
Jf perform__checks

function void cdn_multi_slave_moniter::perform_checks{cdn_multi_transfer tr);
bit [7:0] expected_parity;

expected_parity = tr.calc_parity(cdn_cfg):

if (tr.m_parity |= expected_parity) begin

“uvm_error(get_type_namel).$psprintf("received transfer with Wrong Parity - %0s -

end

endfunction : perform_checks
D} ]
[ Match case

Variables Table

w B

[X] 'variables

= [4] [name Type

» & uvm_test_top

Access a wealth of
specialized debug

components

Y ——

E‘E‘ Shawing & items

top.parity_t...

» 48 this cdn_multi
[ » & tr cdn_multi_...
[ ® expected parity bit[7:0]

b 4 cdn_cfg cdn_regs_p...
H = tr.m_parity bit[7:0]

Value

top.parity_1§

cdn_multi_p
cdn_multi_p
oxf7

worklib.cdn
oxd7

@
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Diagnostics
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Indago™ Embedded Software Debug App

Step forward/backward
in source code

Switch cores in

View disassembly It ;
multi-core view

code

=L AFies. - ¢ @ ol za
hello worldc x io.c x [Euartc x avm L 70c: 4000003 b 718 <uart_print_chd=] | Cores Files et
- 5 | 32 710 7320483e0  movw0, #0x10001000 [] (Core Short Name vl 7 ol 7 oot
500 [ break; (4 |33 714 1©9001fe0  str wo, [sp,#28] g - (ERDICE Aol TR RDICE _
51 case 2: 34 718 h9401fe0  ldr wo, [sp,#28] 4 a53_core0 =F  Name Varisbles
52 ] base_address = UARTZ_BASE, 35 71c 1100c000  add w0, w0, #0x30 [ a53_core0 g =
530 0] h;eak; gg ;33 Zagggge;) movwf, wé) 4 353 corel i0.c 1IH Registers
24 case =: : aal e mov x1, X = spin.S _
55 0) @0 base_address = UART3_BASE: 38 728 90000800 adrp  x0, 100000<. | a33_corel i 1 oe -
56 O [MB break; 39 72c. 91000000  add %0, X0, #0x0 4 a53_core2 = : oo TimeTables
57 default: 40 730: 9000001 str x1, [xO] Kl a53_core2 ) hello_world.c e
58 base_address = UARTO_BASE; . 734 90000800 adrp  x0, 100000< 4 353 core3 4J DN @ Ereskpoits
} 42 738 91000000 add X0, x0, #0x0 = o e
60 =143 73c 9400000  Idr x0, [x0] K1 A Lo -
6l O [ uart_reg_addr = {base_address + UART_FIFO_OFFSETY; || |44 740:  39403fel  Idrb wl, [sp,#15] | Function v| = Ccallstack
= 620 [ *uart_reg_ = 45 744:  h9000001 str wl, [x0] e
630 [DB] 3 . 46 748 910083ff  add sp, sp, #0x20 o & cows
Go to next/previous 47 74c d65103c0  ret Ua"‘-wr'te-rig
1 1 48 750:  a%he7bfd stp %29, %30, [sp,#-3: uart_print_char
66 /f cadence execution Of any llne 49 754 910003fd  movx29, sp uart_init @ Memories
67 O[] void uart_ir 50 758 h9001lbbf  str war, [¥29,#24] i
68 unsigned int hase_address; ] §51 75c  d53800al  mrs x1, mpidr_ell = i
G " ™ 2 ] BJ '“[D B ISR k2 2 BN m [l ¢ cpul main =
irg % [IMatch i ' 1 | D O — | D
0 W () Match Saee 7!‘! | [Match Case | i pegisters {iF Cores = call Stack ‘@ Breakpoints [X] Variables
# (©) Waveform 1 - SimVision = ©OrA ®
Eile Edit View Explore Format Verification Windows Help cadence
Q) i || Timea - [5.587 060,00 s X~ 8 . | Tme: 8% o= 55.000,000.000=1 @, X 7 5 7|
@  Bssiewso _ _Lacation = 3,587,080,000,000fs
:E‘t E'Cursor-BaseIineﬁ3,587,080,000,000fs .
| & i y Move time ) . R
\Mame | Cursor L 0 3
= 2 cursor in
@-9G wart_print_char:c "y be .
= K waveform view

b A vart_print_char

. wart_print_char::c Ho Valub e

%] -l uart_print_char

Ho Walue AP
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Indago™ Protocol Debug App

Next-generation protocol debug aid

« Simplifies debug by illuminating design and VIP behavior
« Support for 12 popular protocols in 2015, others to follow
- Seamless integration with all major simulators

x
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% Life Story

Life Story of: LTSSM@14
(1 |¢¥ Time (ns) Description
™ n ge - | @ & ss6a LTSSM.state = LO
Time (ns) 254 [ & 5.632 LTSSM.state = Recovery.RcvrLock
11.480.10255  tb.OUT PL (RX lane_0) DC-balance changes 5(15](G8h) to 4ah Bl @ o 6144 LTSSM.state = Recovery.RcwrCfg
11,480.10255  tb.DUT RxLane[0] [SaSld6] 10 DataBeforeScrambler{ le 7f 97 d3 S3 ec 67 9a 7c af @ v 8.772 LTSSM.state = Recovery.Speed
11,480.10255  tb.DUT RxLane(1] [7flafo] 10 DataBeforeScrambler{ le 71 56 17 78 40 83 bl f2 ca' [{ fr 9.660.31065 LTSSM.state = Recovery.RevrLock
11,480.10255  tb.DUT RxLane[2] [0d78cl] 10 DataBeforeScrambler{ le 45 44 93 G8 5 33 Ge 25 O1 [ fr 9.676.55935 LTSSM.state = Recovery.Equalization
11,480.10255 tb.DUT PL (RX lane_3) DC-balance changes S[1S](08h) to 4ah < €y 11,463.91635 LTSSM.state = Recovery.RcvrLock
11.480.10255  tb.DUT RxLane[3] [726231] 10 DataBeforeScrambler{ le 34 12 8 7e bS b0 bS e2 cb B o ::'Znggzzz L:z:z‘:a:" = ;e“"e"y':;l‘”“g
11,480.10255  tb.DUT RxLane[4] [3cSab2] 10 DataBeforeScrambler{ le 76 ef 64 29 Sb 18 78 fa 12 g g e t‘rssu.:t:t: = L:“’"e'y' e
11,480.10255  tb.OUT RxLane[S] [4e3883] 10 DataBeforeScrambler{ le 42 ff e0 59 ee a8 c7 2d d9 (] fr 33.708.38665 LTSSM.state — Rx LO/Tx LOS.Entry
11,480.10255 tb.DUT PL (RX lane_6) DC-balance changes S{1S](F7h) to 4sh O & 33.740.88405 LTSSM.state — Rx_LO/Tx _LOs.idle
11,480.10255  tb.DUT RxLane[6] [6b73a5S] 10 DataBeforeScrambler{ le 4c 3c 24 72 42 4c ec a3 bc @ v 33.80s.87885 LTSSM.state = Rx_LOs.Entry/Tx_LOs.idle
11.480.10255  tb.DUT RxLane(7] [254b26] 10 DataBeforeScrambler{ le Oe c7 ce 25 ac e4 21 bb &5 @ & 33.822.12755 LTSSM.state = Rx_LOs.Idle/Tx_LOs.Idle
11,480.10255  tb.DUT Cycle 2312 RX[0:7] { sync 10 10 10 10 10 10 10 10} [ f¥ 42,206.45675 LTSSM.state = Rx_LOs.Idle/Tx_LOS.FTS
11,480.10255  tb.DUT Cycle 2312 RX[0:71 { 0 1le le le le le le le le} [ ¥ 42,271.45155 LTSSM.state = Rx_LOs.FTS/Tx_LOS.FTS
11.480.10255  tb.DUT Cycle 2312 RX[e:71 { 1 ©O GO G2 00 00 GO GO OC) = [ & 42,433.93855 LTSSM.state = Rx_LOs.FTS/Tx_LO @
o~ 4 52o enass tvechs cbnen —1n
& Showing 38 tems
tb.OUT tb.DUT.LTSSM
Time (ns) LTssm X Pkt TX Blocks Lo <0 <12
Block 2 Data-Block[0]" Data-Block[1]" Data-Block[2]"
17.39
Channel
Block Data-Block(0] Data-Block(1] Data-Block[2]
Viewer
17,410
Block Data-Block(O]. &) lock(1]. o lock(21.
(<1
Content 4rme Content 4
_pkt_type Lpkt_bytecnt |_callback kt_data PL_frame_begin Pi-fName Value
PLLP UPDATE_FC_NP 5eNAL PCIE Pilp 8 PCIE CB PL TX end packet {240.172.144,9,64.8,199.224) 348 St Fetate name e cnmery R otk =
syncheader [symbol[0] [symbol[1] [symbol[2] lsymbol(3] sy 1 symbol(5] symbol(7) isym!
Data-Blocki0] oL Se 72 59 a2 56 02 o2 = <6 of Start Time (ns) 11,463.91635
(~{ End Time (ns) 11,593.90595
o) ) 3] | Transition Reason RX-2XTS1(EC==0) =
Showing 4 tems

Life Story

State Machine
Viewer
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Indago™ 314 Party Support

Initial feature set for 15.1

* Indago:
— Enables synchronized debug of Verilog RTL/GL signals with VIP or Embedded SW on any
simulator

* Indago Apps:
— Debug Analyzer App
— RTL/GL: Verilog Basic types (No MDA's, No Assertions, No transactions, No SV, No VHDL)

— Protocol Debug App:
— Full support for dumping of Indago™ debug DB’s from any simulator
— Synchronized debug of supported RTL/GL signals together with VIP

— Embedded SW Debug App:
— Embedded SW debug DB creation from unmodified ARM TARMAC trace files generated by any simulator

— Only for currently supported cores

— Synchronized debug of supported RTL/GL signals together with Embedded SW
* More RTL/GL/TB features will come in phases over the next few releases
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Indago™ 314 Party Debug Flow
All Apps Combined

Shared Object

files

Any Simulator Flow

Simulator Compile/Elaborate Simulate

Simulatoer

$IndagoDumpVars(...) Snapshot
System task calls ! .

_________________________________________________

__________________________________________________________________________________________________________________________

TARMAC
trace

IES Compile/Elaborate Indago Post Process Debug

4
I

Needed if full RTL/GL debug

capabilities such as driver tracing ,
desired et I e :

g _ .
Indago 3™ Party Debug Flow cadence




Summary: New Cadence® Indago™ Debug Platform

Today's Verification Effort using

v’ 2X debug productivity improvement Indago Debug Platform

— Indago Debug Platform CUTS Your DEBUG TIME in HALF
— Gain more TIME back in your LIFE

_ _ " Debug
— Customers* are seeing these benefits today!

B TIME Savings
" Coverage analysis
¥ Test planning
Test creation
" Test execution

v 3 Apps addressing specific debug tasks
— RTL/GL and Testbench
— Synchronized ESW/HW
— Interface protocol functional validation
— More Apps to come

Indago
Embedded

SW Debug
App
Indago Debug Platform

v Available Today!

*Customers like Renesas, Siemens, and Tl presented about their success at CDNLive. ST has a success story published on Cadence.com.
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