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Scope of Debug Expanding

Constraints Coverage

Software TestBench

Embedded
Analog
Processor

Bus Protocols
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Testbench Debug Complexity

Verification Approach Environment
Migration from v2k to SystemVerilog/UVM Languages & Methodologies
Expertise mismatch In-house/vendor VIP

Testbench Debug

Complexity
Scale Volume
Block to sub-system to system Amount & complexity of functionality to verify
Signal-level to Protocol-level Use of IPs in design
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Debug Testbenches Interactively

Full-visibility Testbench Debug in Verdi & VCS
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On-demand Debug

Step forward/back/into
testbench constructs

Go back in time without
restarting simulation OR setting
checkpoints

Full Visibility

Source code, dynamic objects,
watch list etc.

Call stack, members, local
variables etc.

Powerful Capabilities

Trace value assignment
into testbench

Perform what-if analysis

Enable day-to-day and batch

simulation debug
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Key Elements for Efficient SystemVerilog TB Debug
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Simulation Control & TB Behavior Tracking
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Making Debug UVM Aware

Resource DB -

File View Tace Tools Window

~ scope alue Tyne (<]

Original Type Override Type Qverride Instance [a] Phase State P h
Uvm_test top.xbus_demo_tb0.xbusO.slaves(7] null [failed lookup]  bit test Im dc = cormmon a S e S
Uvm_test top.xbus_demo_th0.xbusQ.slaves(7] null failed lookup)  logic signed[4095:0] test rB_wE rd_w build DORE Time
uvm_test top.sbus_demo tbO.xbusO.slaves(?] null (failed lookup)  enurm uvm_pk ... test_read_modify_write - connect DONE [
demo th0 xbus0.n 0 p_read modit o 'd32000 gic signed[4085:0] uvm_sequence_item xbus_transter uwm_test_top.xbus_dema_tb0.xbus0.masters[0]sequencerkitem end_of_elaboration DONE STart_or_simulation common DONE [
Uvm_test_fop.xbus_dem_th0 xbUs0 masters(l] sequencerlonp_fead_modify_write_seq ‘24000 1ogic signed[4095:0] uvm_seduence_iterm xous_transter uv_te st_top.xbus_demo_th0 xbus0 masters[l] sequencert.item start_of_simulation DONE common o
master_id uvm_test top.xbus_demo_th0.xbusQ.masters[0}¢ ‘0 12gic signed[4095:0] I uvm_sequence_item xous_transter uvm_test_top.kbus_demo_th0.xbusQ slavesl0].sequancers.item run TRT o
master | Uvm_test top.xbus_demo_th0.xbus0.masters[1}* 'dl Iogic signed[4095:0] uvm_sequence.item Ybus_transfer Lvm te st top.xbus_demo th0 xbus0 slaves[l] sequencertitem extract A pre_reset SCHEDULED 0 E
rnax_random_count uvrm_test_top #bus_demo_to0.xbus0.masters[0]l sequencer null (failed ookup)  logic signed[4095:0] uvm_sequence_iterm xous_transter Uvrn_test_top.xbus_derao_th0 xbus0 slavesi2].sequencert item - eheck A -
mas random_count v test top xS demo_th0 bus0 master<[] sequencer null failed lookup]  logic signed[4035:0] I e equencetem Yous ranater i et topxbUsemo L0 XbuSO sluves{o] sequenceriterm report A cbjections i the selscisd prace
max_random _count Uvm_test top xbus_demo th.xbus0.slaves[0].sequencer null failed lookup)  Iogic signed[405:0] uvm_sequence_item bus_transfer Lvm te st top.xbus_demo th0 xbus0 slaves[4] sequencertitem final A
A randam_enint LU est F0n YRS AR HhO $hi1<0 SlAusSITT Serniene e AULITAIEA Innkin] _Inic inneAl4095 01 = uvm_sequence_ftem ous_transter Uvn_test_top.xbus_derno_th0.xbusQ slaveslsl.sequancer item = wvm BeginTime EndTime  Action  Total GCount Object
e [scope S — uvm_sequence_item xbus_transter uwm_test top.xbus_demo_tb0 xbus0 slaves]s] ;equen:er: item :J:;rteset ggx: o 0 RAISE 1 1 Uyr_test_top xbus_derno_th0 xbus0 masters(0] seq
CFGDE/SET  uum_test_top xbus_demo_tbd.xbus0.masters[0] sequencer.loop_resd_modify_write_seq 'd32000 0 um_test_top uvm_sequence_ftem ¥bus_transfer uvm_test_fop.xbus_demo_to0xbus0.slavesly] sequencert.item noet reset SonE o 0 RAISE 2 1 uvm_test_top.xbus_demo_tb0 xbusO.masters[1].eq
CFGDBJGET  uvm_test_top xbus_demo_tb0. xbus0.masters(0].sequencer loop_read_modify_write_seq 'd32000 0 uvrm_test_top xbus_dema th0.xbus0. wiite_byte_seq e 80 80 RAISE 3 1 uwm_test_top.xbus_demo_th0 xbus0.slaves[0] sequ.
- - - - - - write_double_word_seq [ pre_configure DORE 50 80 RAISE 4 1 uprn_test_top.sbus_demo_th0 xbus0.slaves(d].sequ..
configure DONE &0 80 RAISE 5 1 uvrn_test top.xbus_demo_th0 xbus0.slaves(5] sequ.
Exeridelinstanscheneanon * post_configure DONE 50 80 RAISE 6 1 Uvt_test_top.xbus_derno_tb0.xbus0.5laves(5].sequ.
Override Type Override Instance pre_main DONE | [ 15g 50 RAISE 7 1 uvm_test_top.abus_demo _th0 xbusQ.slaves(7].sequ..
wmain DoNE 110 110 DROP 6 1 uvrn_test topxbus_demo_th0 xbus0.slaves[7] sequ.
post main DORE | 119 110 CROP 5 1 uvm_te st_top.xbus_temn_th0 xbus0.slaves(s).sequ
pre_shutdown cone [+ 15 110 CRob 4 1 e some 0 sous0 cloverts) s
110 110 DROP 3 1 Uvm_test top.xbus_demo tb0.xbus0.slaves4].sequ
Show Only Active Phase 110 110 CROP 2 1 uvn test top.sbus_ demo th0.xbusQ.slaves(0).sequ... v
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3
v
Sequence Sequence 1D StartTime [Finish Time Phase Thread Sequencer sequencer D[]
- lonp_read_modity_nrite_seq  kbus_th_top:ioop_fead_modify_write_sea@l 0 un 59 uvIm_test_top xbus... #bus_th_tOpix
Ioop_read_modify_nrite_seq  xbus_tb_top:ioop read modify write_seq@2 0 un 78 uvm test top.rbus... ¥bus th top:x
rmn_sea Xbus_th_top:read_modify_write_sead2 0 470 270 uv_test_top.kbus. . xbus_th_top:
rmn_seq Xbus_to_top:read_modify_write_seq@d a70 830 270 uum test top.xbus... xbus th topix
rmn_seq xbus_th_topiread_modify_write_seq@6 830 1240 270 uum test top.xbus... xbus th fopix
Bl rmn_seq Xbus_tb_top:read_modify_write_sea@s 1240 1710 270 uvtest_topkbus. . xbus_th_top:
= read_byte_seq0d xbus_to topiresd byte_seq@ls 1240 1340 3411 uum test top.xbus... xbus th fopix
“req xbus_th_topxbus_transfer@62 1250 1340 3412 uum test top.xbus... xbus th topix
= write_byte_seq0 Xous_to_topzwrite_byte_seq@s 1340 1500 S411 uvm test_top.xous.. Xous_th_topi
“req xbus_th_topxbus_transter@st 1350 1500 5845 uum test top.xous... xbus th topix
read_byte_seq0 xbus_th_top:read_byte_seq@17 1500 1710 3411 uvm_test_top.xbus. . xbus_th_top:
Bl rmw_se Xous_th_topzread_modity_write_sen@1l 1710 270 uvm test_top.xous... Xbus_th_topix
read _byte_seqd xbus_to_topiresd byte_sea@20 1710 3536 uum test top.xous... xbus th fopi
slave_memory_sza Xbus_th_tp:siave_memory_seq@l 0 run 101 uvm_test_top.kbus... xbus_th_topi
- Slave_memory_seq Kous_to_top:siave_memory_seq@2 0 run 125 uvm_test_top.xbus.. Xous_th_topi
slave_memory seq xbus_to_top:slave_memory_seq@3 0 fun 145 uum test toprbus.. xbus th topix
slave_memory_sea Xbus_th_tap:slave_memory_seq@4 0 run 167 uvm_test_top.xbus... xbus_th_top
siave_memory_seq Kbus_th_top:siave_memory_seq@s 0 run 189 uvm_test_top.xbus.. Xous_th_topi
slave_memory seq xbus_to_top:slave_memory_seq@é 0 run 211 uvm test topxbus... xbus th topix
slave_memory_sea Xbus_th_tp:slave_memory_seq@? 0 fun 233 uvmi_testtopxbus. ¥bus_th_top: |
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Message |Interactive Gonssle | <Search dentifierss | <Resource_View 3=
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Yiew Ttace Tools Window

Fegister Hierarchy
r=grmodel
[/ ¢si3_host memmap_DWC_csi3_host_me.

Registers

Message Interactive Console | <Search dentifierss | <Resource_View3= | <Factory_viewds | <Phase_Viewss | <Sequence Views: | <Register View:7>

Hierarchy

L
Attributes of the selected register/memory S’

£l CCI_DATA_RD = c
#- Cel_DATA_RD{0]
CCI_DATA_RDI1]

uvrn_req_map

Narme Offset Width ibits) Value Desired [4]
i3_host_memmap_DWC_csi3_host_mem_map
BYTE_ORDER_CTAL 32 'ho "o
reserved_31_2 B 30 ho o
- inv_rx_byte_order (e 1 'ho o =
inv_tx_byte_order 10:0] 1 'ho o
CAL_OVERFLOW 32 'ho o
L reserved_31_1 [31:12] 20 *ho o
- vco_cal_overflow {110 12 'ho o
CCIO_FREE_WORDS 32 'h10 1o
CCIO_VALID_WORDS 32 'ho o
CCIDATA RD
- CCI_DATA WR
CCIL_FREE_WORDS 52 1o o
- reserved 314 13151 27 'ho o
ceil_free_words 14:0] 5 'h10 1o
€CIL_vaLID_WORDS 32 'ho "o
CCIZ_FREE_WORDS 32 1o o
€CIZ_VALID_WORDS 32 'ho o
CCI3_FREE_WORDS 32 'h10 e

(G

I DN

ers>| <Resource View:3> | <Factory Viewd> |<Phase ViewS> |<Sequence Views> | <Register_View:7>

Message [Interactive Console | <Search Ide

) Message [Interactive Console | <Resource View2> [ <Factory View3> | <Phase Viewd> | <Sequence ViewS> | <Register vier:e>
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Buried in logfiles?

Logfile is too big! How do | find | want just the errors around
the UVM Fatal? the 10,000 nsec mark
Emacs search not enough What’s the source code that
anymore... created this message?

Manually correlating log How can | browse a log with
messages is so annoying! custom messages?

There has to be a better way to browse data across all these logs!

2017
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SmartLog to the Rescue

* Smart browsing of log files
— Hyperlinks
— Message filtering: UVM, VCS, Severity...
— Time visualization and navigation
— Message navigation
— File view or structure view
— Searching and text based filtering
— Customize and add own log parsing rules (for custom log files)
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SmartLog — File View

IS A A e

File Bule Time Miew Tools Window "

D E e oD@ (7w are (DA QP D el e pomomere () (0

rundog A compile.log A
3} =
s _ Structure view
2634 UWM_INFO @ 64630 uvm_test_top.xbus_demo t
2635 UVM_INFO xbus_demo scoreboard.svw(751 @ 65 T e
2636 | UWM_INFO .. fsw/xbus_bus_monitor.swizz?7) @ - == 1AM - Jodls Biindow Tab|e view with
e IR o TR @ @ P O Line 2634 Rule: [uvm_ovm_rute.re |~ <]
ame ype
o] K Lo columns
2648 xbus_transter_inst xbus_transTer 0=
2641 addr integral 8o Eel3)
2642 read_write ¥bus_read_write_gsnum Time Severity Message =
2643 EileE :Lnte.tgral 6,460 Info UWM_INFO & 6480 uwm_test_top.xbus_demo_tbe. xbuse. masters[1] . sequencer [read_modify_write seq] loop_read_modify write_sed. rmw_seq starting. ..
2644 data daiintegral) "l
2645 (2] integral 5,518 Info UWM_INFO xbus_demo_scoreboard.sv(?75)] @ 6518: uvm_test_top.xbus_demo _tbd. scorebocardsd [xbus_demo _scoreboard] READ to existing address. . . Checking addre
2646 walt_state daiintegral) UYM_INFO ../ sv/xbus_bus_monitor.sv(227)] @ 6510: uvm_test_top.xbus_demo_th@. xbuse.bus_monitor [xbus_bus_monitor] Transfer collected ]
2647 Errar_pos integral | e e e e e e e e emmmeeemmmeeemeaee——aa
2648 transmit_delay integral Name Type size walue
Z649 master =5 o T T L | e
jedala1o] slave string xbus_transfer_inst =bus_transfer - 546
2651 begin_time time addr integral 16 'hiz
2652 end_time time rx_aad_wr:i_te 3bus_read_write_enum 32 FItEﬁD
1o | IR s1ze :Lnt?gral 32 hi
2654 data dalintegral) 1 -
. b d 5,518 Info [a] integral =3 'hiz
2655 UWM_INFO @ 6512 uvm_test_top.xbus_ emo_tﬂ L i SRl i s e a :
2656 UWM_INFO xbus_demo_scoreboard.sv(75) @ 65 error_pos integral a2 ‘ha
2657 UWM_INFO .. fsw/xbus_bus_monitor.sw(z2z27] @ transmit_delay integral e hE
master string 18 masters[o]
4 slave string 9 slaves[o]
! begin_time time 64 6470
& Mes=zage |Interactive Consale | CneSearch| Smartlog end_time time B4 510
5,518 Info UWM_INFO @ 6518 uwm_test_top.xbus_demo_tbe. xbus® masters[8].sequencer [read_modify_write_seq] loop_read_modify_write_seq.rmw_seq starting. .. | |
-
4| | b

rﬁ Message |Interactive Console|0ne5earch Smartlog

DESIGN AND VERIFICATION™
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Motivation
Efficient SV/UVM Testbench Debug

Rapid Root-Cause Analysis with Reverse Debug

Search-centric Debug with OneSearch
Embedded SW Debug

© Accellera Systems Initiative 14
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Productivity with Reverse Debug

g Restart Rerun Simulation
i Simulation
Simulation mmmm Simulation ‘mmm *

Time0 i Time 0 ! -
Breakpaint Stepped beyond line ;
i of Interest 5 5

Basic Interactive Debug

/\f\/\f\

Step back
2017
acce//era w/Reverse Debug VTN
e © Accellera Systems Initiative 15 CONFERENC
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Finding Failures

Diagnose and Debug - Moving forward and backward in time

smﬂ:t?n mm E; !m 4 Test FAIL }

[ Jump back to previous

Step forward through
point in time

code to find issue

Undo/Redo Go To Reverse Controls
Last simulation control command Previous/Next Run - Next — Step — Step Out — Step in T

Forward & BaCkward Value ASSi nment Thread - NeXt in Thread - Step in TB DESIGN AND VERIFICATION™
accellera - : Vi
© Accellera Systems Initiative
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What-if Analysis

Fix and Validate in One Simulation

Sm:"lgt?n ‘AQAAA Test FAIL ]

Step forward through J

code to find issue

{ Force signal — Expect new outcome }

Jump back to previous
: point in time

Simulate forwards ]
4 New outcome, test does not . N
stop/fail here anymore Test PASS

[ Repeat if needed } ...................................................................................................................................... 20]7
accellera . NI
© Accellera Systems Initiative 17 CONFERENCE AND EXHISITION
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FAIL

v

pass

Regression Debug

X

v

FAIL

[ 1. Analyze log; ]
Identify events

IZ. Instrument ]
checkpoints

SYSTEMS INITIATIVE

w/ Regression Debug Enabled

© Accellera Systems Initiative

18

: - ™
»| pass Rerun with dumping/ 3. Rerun sims J
logging enabled alh interactively

Overnight Regression i
: > pass _
; > FAIL » FAIL S |
& Auto-Anlyes
»| pass 2. Auto-Instrument :
3. Auto-Rerun Reduce debug TAT significantly
> FAIL > FAIL

Maximize regression utilization
Focus manual effort on debug

2017
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Interactive Debug Flows

Interactive debug for both day-to-day and batch simulation tasks

1. User runs and debugs interactive simulation in Verdi

Verdi Interactive Bug found
>

Reverse Debug

2. User runs batch/interactive simulation, saves sessions, later restores sessions and debugs interactively

simv
-ucli -ucli2Proc

Sim Verdi Interactive gy found) /
T LL I Session Debug

Verdi Interactive CD

Reverse Debug

Session

Reverse Debug

2017
accellera . DV OIN
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Verdi Reverse Debug

(LIVE)

Demo

(accellera - Vg i ]
s © Accellera Systems Initiative 20 CONFERENCE AND EXHIBITION
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Motivation
Efficient SV/UVM Testbench Debug

Rapid Root-Cause Analysis with Reverse Debug

Search-centric Debug with OneSearch
Embedded SW Debug

accellem 11 1 CONFMCE AND EXHIBITION
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Search Queries...

Any kind of Information!

What do you use
Google for?

Google

Can you imagine life The only place!

without Google?

What do you enter? |
|

How do you search?

]
a

Google Search I'm Feeling Lucky

People just enter plain
words — no syntax It changes your need

Do you still use
of other features

bookmarks?

Now, how would designers and verification engineers like to search?

2017
accellera . DV OIN
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OneSearch

A single search for the entire verification environment

« Single and simple user interface
« Fast search engines

Sources

Logs

Identifiers

Docs

Your Own

searches within source files and files used for the design
searches within log files from compilation and execution
searches within the compiled design for any Identifier

searches within Verdi tool documentation PDF files
(] o O

Custom PDFs:

searches fully customized FAQ available

(custom DBs, specific files, environment, ...) 2017

DESIGN AND VERIFICATION™
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Using Verdi OneSearch

Configure
Settings

Search

£ &

-]o]x]

Query

ZALL Sources Logs |dentifiers Docs

L'Elv

. [xbus transfer class - jQ Search within Results: j@ @J @ |E|

T—
. . 3 === Sources —-—= Showing 4 of 2396 matches ==== (@ errors / @ warnings) ========= = |
Search Engme Selection 4 . iswixbus_transfter.sv:42: class xbus_transfer extends uwm_sequence_item;
5 ... fswixbus_master_driver.sv:31: class xbus _master_driver extends uwm_driver &#(xbus_transfer);
B ... swixbus_master_seq_lib.sw:34. wvirtual class xbus_base_sequence extends uvm_sequence &#(xbus_transfer);
7 .. iswixbus_master_sequencer.sv: 31: class xbus_master_sequencer extends uvwm_sequencer &#(xbus_transfer); F
2  INFO Found 2396 matches in 1528 Tiles. Searching all 2@3 files [(251=2KE) took ©. 2s.
9
( \ 18 === Logs === Showing 4 of 9597 matches ==== (@ errars / 0 warnings) ============
Hyperlinks to SmartLog o fexamplesSrun. log:4@l: xbus_transfer_inst xbus_transfer - f546
Viewer J_\ 1z .. . JexamplessSrun.log:421l: xbus_transfer_inst sbus_transfer - @546
13 .. FexamplesSrun.log:441: xbus_transfer_inst sbus_transfer - 0546
o 14 .. JexamplesSrun.log: 461: xbus_transfer_inst xbus_transfer - 546
15 INFO Found 9597 matches in 31 files. Searching all 119 Tiles ([(2929KE) took ©.2s5.
16
4 \\ 17| === Identifiers === Showihg 4 of 42 matches ==== (8 errors S 8 warnings) =======
g ... sv/xbus_transTer.sv: 42 class xbus_transfer of module xbus _th_top
Hyper“nks to Source View %..fswxhus_master_driuer.s'u':Q:L task drive_transfer in class xbus_master_driver of module xbus_tb_top
2@ .. Sswixbus_slave_driver.sv:79 task respond_to transfer in clags xbus_=slave_driwver of module xbus_th_top
\_ 21 .. .iswifxbus_slawve_seq_lib.sw .76 member war util_transfer in class slave_menory_seq of module xbus_th_top
22 INFO Total: 42 results, O scopes, 27 drivers/loads Tound in 3.232 seconds
23
p 24 === Docs === Showing 4 of 1175 matches ==== (@ errors S 2 warnings) ============ |
\\ 25 .. JddocsLCcAFeaturesGuide . pdf:pile?: source code from the hierarchy tree. You can see the corresponding class
. . .. SdocsLcaFeaturesGuide . pdT:ple?: the corresponding class source code will be displayed in the source code frame.
Hyperlmks to PDF Viewer 27 ... ddocsLCcAaFeaturesGuide . pdfT:pl9z2:. The class reference documents can be opened from the protocols tree in the
28 .. JddocsLcAFeaturesGuide . pdT:pl92: embedded browser. The class reference document can be found for a
- 29 INFO Found 1175 matches in 11 files. Searching all 162 Tiles ([(11ME) took ©. 7s. E
4 b

accellera

SYSTEMS INITIATIVE

o Message |Interactive Console | CneSearch

© Accellera Systems Initiative 24
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Verdi OneSearch

2017

DESIGN AND VERIFICATION™

CONFERENCE AND EXHIBITION
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accellera

Motivation
Efficient SV/UVM Testbench Debug

Rapid Root-Cause Analysis with Reverse Debug

Search-centric Debug with OneSearch
Embedded SW Debug

© Accellera Systems Initiative 26
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SoC Debug Challenges

Lack of Visibility on the Software Side

USB VIP

Verdl SoC Simulation I

Design & Testbench Debug e e
- o o User User
— — ERED Block m
e NS i (C/DPI)

t

- Interconnect Fabric

$ $ $ |
Memory Mefnory
| | -

CPU Software Debug BUT... What about the embedded software?

* Encrypted Model ? _ _
Time Consuming Manual Debug:

* Log-files, Waveforms
 ELF Dump, Disassembly
« Decoding Stack, Variables
At every point in time... 2017

DESIGN AND VERIFICATION™

DV O

CONFERENCE AND EXHIBITION

* Registers + Nets ?
* No or Low-Visibility
* Looks like a Black Box

© Accellera Systems Initiative 27
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SoC Debug Challenges

Lack of Visibility on the Software Side

Verdi

Design & Testbench Debug

USB VIP

SoC Simulation

] ]

- Interconnect Fabric

User User
Logic Block
& (C/DPI)

1 1 1
Memory

© Accellera Systems Initiative

Verdi HW SW Debug Add-on

Instruction-Accurate Embedded Processor Debug with

Synchronized HDL, C, Assembly Visibility

28
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Verdi HW SW Debug

* Enables co-debug between HW and SW

* HW and SW debug synchronized in time ‘ T
* View C/Assembly source, * -
v |

C variables, stack, memory

* Debugs multiple cores simultaneously 1 1

* Simulation supports all ARM® Cortex®
P Logic
cores

SoC Simulation

* Easy to support additional cores or
custom cores

2017
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Embedded Software Debug in Eclipse

@ Synopsys HW/SW Debug - /tmp/dhrystonefsrc/dhry_1.c — Eclipse - 0Ox
File Edit Search Run Window Help
1s000) %[ ] [m 8} 12 - o
[Ouckaccess |1 @ | Ec/c++ [HSynopsys HW/SW Debug
= O ||z Disassembly &2 = O | i Register 52 . &7 Expressi % Breakpo | El Console = 8
27=Proc_2 (Int_Par_Ref) 8 Enter location here [~ | | & # [&]B | r9 = ¥ 40| e T
28 f******************f — —
29 /* executed once */ Proc_2: [l Name Value Description I
30 /* *Int_Par_Ref == 1, becomes 4 */ 0806810 | ERmCHRNEEENE
a1 —rar o » 00008110 : ldr ro, [r1] v &% General Registers General Purpose .||
32 One_Fifty *Int_Par Ref; 00008114:  add {rz} re, #10 Wi ro Oxald4
- — e 00008118:  nop {0 |
{ one Fifty Int Loc: 0000811c:  ldr ro, [pc, #656] : 0xB3b4 <main biti r1 Oxcb04
Enumeration  Enum Loc: 00008120:  ldrb ro, [r8] i r2 0x80000000
- 00008124:  cmp r0, #65 ; ox41 P ox0
| 00008128 : bne 0x8144 <Proc_2+56> ool
Int Loc = *Int_Par Ref + 10; =
- == 00E0812c: sub bl il r4
r — 00008136:  ldr JA m b8 =main .
C Source gecontds: | Ldr ssembly it 15
= 00008138 sub Code I~ Wi re =
€ C
%5 Debug = O |e9=Variables 2 = 0 || @ Memory = O
g ry
IS £2 0 ®a &= |[Bw % B i B Getm o [ @G B~ ~
= Name Type Value Monit o ¢ 5% [&int_1_Loc : OXFFFE 33 »
nrs
b % HW SW Debug [Synopsys HW/SW Debug] > ® Int_Par_Ref One_Fifty * 0xfffes 4 Oxgoop  |Address @ -3 14 -7
< % cpud [Cluster Synopsys HW/SW Debug] 0-__result int 1048552 GROFFFE0 01000060 07000000 MMCRELEICL
< @ dhrystone.elf [cores: 0] - Int_Loc One_Fifty 0 GROFFFFO 0000GGGO 0G00B0BC 7FA10000|—
< ¢ Thread [1] 1 (cpu0) [core: 0] (Suspended : Br | ®=Enum_Loc Enumeration 4294967293 66160600
= Proc_2() at dhry_1.c:337 0x8110 @ I D pol8a0e
= main() at dhry_1.c:188 0x8644 00100020
»il gd =
Dja Variables D & m0)i

Provides programmer’s view of code running on simulated processor

2017
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ombined HW and SW Debug

Eile Edit Search Run Window Help

Post Process Debug

= 55' Nopsys HW SW Deb ug = fremot E!J"'u'gI'I'IdEEJ"EI'IdI'E!aE: kfwork/esw/A15/MPO09-BU-E0001-r1 N UEH[”
M| A X

» Step Forward/Back

= i@ dhrystone. elf
= o Thread [1] <main> (Suspended

= Proc_4{) at dhry2la_pri

= main() at dhry21a_prig

v gdb

Ele Wew Trce Tosiy ifndow Heip
& M

Fike Sgna Yew Movelem Acaleg Joms  Widow

B& axbk 82,336 dhy [ T BERN sz &[T oy Fl~[a) (2] @ o it |
4 | kemso, L o, oy oy, fempony o, o, oy [y, [e2pSD

“diszea|0] [318:0 T ¥ ¥ I

| -

| 3 1

|

|

| ——
EEEREEEEE EEEEE
gEEEy

v

Sedeactit: e g Dbl TOEACHUDA natuis byt s e ] | 39910

= o] k
3 ﬁv Ov i =12 \‘I i 1288.0 )(l

= *Synopsys Generated Configuration [Synopsys HW SW Debug] || = &3 General Registers

a1 I* Synopsys ..

Ux8270 Oxfffdb

* Eclipse feels like interactive 3
dEbug 4% Debug 32 . (9= Variables | & Expressio | 0 Memory B| = 8|/} Registers & . El Console = O 9 Breakpoints 3 =0
7 LB i~ X ERNEEEIE N
* Run Forwa rd/Back Bt A b o E M| ERD DG R E| | Name [vae  [2l| @8 fagdress: 0x0000000000000000]
@ benchmark.h [line; 45]

L] 0x1 = dhry2la_prints_removed.c [line: 174]

Ox1 @ dhry2la_prints_removed.c [line: 370]

0x0

0x0 d|
3

No details to display for the current selection.

21a_prints_remov &4 Thl benchmark.h

Sync

Prog4 () /* without parameters */

!
/% executed once */

Boolean Bool_Loc;

Bool_Loc = Ch_1 _Glob == "A";
Bool_Loc | Bool_Glob;

Bool_Gloh
I Ch_2_Glob = "B';
} /¥ Proc_4 %/
f0 <main+320>
Proc_5 () /* without parameters */
/* “f

f0 <main+320> . i .
* executed once */

-

I I

accellera

SYSTEMS INITIATIVE
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Debugging Multi-Core

Main |Architecture - Advanced %* Debug 22 . {2 Executables = B ||l Registers | [0 Memory ®=Variables 2
Architecture file: l 0 O Eol S
- ; - b # HW SW Debug [Synopsys HW/SW Debug] —{ | Name Type Value
arameter alue
[v # m3_cluster [Cluster Synopsys HW/SW Debug] ] - __result int 3412
v iy cluster m3_cluster = i simple_test.elf [cores: 0,1,2,3] 9= sUMm int 1
b vjcore  cpud b o Thread [4] 4 (m3_cluster.cpu3) [core: 3] (Suspended : Container) 0 int 0
P ¥jcore cpul b o® Thread [3] 3 (m3_cluster.cpu2) [core: 2] (Suspended : Container)
P [vlcore  cpuZ - . Thread [2] 2 (m3_c|uster.cpu1}Suspended : Container)
I w]core  cpu3 = fp_init() at Oxc8a
v Ecluster al5 cluster = __rt_lib_init() at Ox48a Call-Stack for Multiple
< [ cluster  a53 cluster = __rt_entry_postli_1() at 0x4a0 Cores :
b Mcore cpuo = rt_entry_postli_1() at 0x4a0 & 5|r‘r-1ple_te-st.(c 3:}
< 4 Thread[1] 1 {m3_cluster.cpu0) [core: 0] (Suspended : Step) 6= int main(vol
3G (o v icore  cpul - = main() at simple_test.c:11 0x4b8 o S Cod ti
to debug b [v|core  cpu2 e — g .l": sum = 1; ou.rce oae executing
g gdb it 1 in selected core
P [wlcore  cpu3l [ ] 10
o Y cluster 57 cluster < % al5_cluster [Cluster Synopsys HW/SW Debug] 811 globalvar = 1;
- = 1 dhrystone.elf [cores: 0,1,2,3] 12 globalvar = 2;
P ¥/core  cpud < P Thread [4] 4 (al5_cluster.cpu3 Suspended : Container) ljl globalvar = 3;
b vcore  cpul = ¢v0() at Ox0 15 for (i=0; i<10; i++) {
. s
[ core cpu2 P o Thread [3] 3 (al5_cluster.cpu2) [core: 2] (Suspended : Container) i? IS-E; {: yJ-L 1;
[ core cpu3 P o Thread [2] 2 (al5_cluster.cpul) [core: 1] (Suspended : Container) =]l 18 }

Provides programmer’s views into multiple cores simultaneously

2017
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g Eclipse

e R

Converter
. N erd HW/SW Engine

Simulation Patte :

) \ 4

4 N\
C-Compile with ‘-g’ and optionally ‘-01’ Existing RTL Flow

armcc -g
gec-g

HEX file Existing C Flow

III |

New HW/SW Flow

No modifications needed - Enable CPU log during simulation

2017
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Verdi HW SW Debug

. 2017
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SYSTEMS INITIATIVE

Verdi HW SW: Getting Started

d and install latest Verdi Release
Dhrystone Example to verify installation

e CPU cores in your design
Prepare n CPU log from your simulation

verter on CPU log to generate FSDB

oke Verdi and HW SW Debug/Eclipse
g your Embedded Software and Design HDL

© Accellera Systems Initiative 35
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Summary

Verification Engines

Verdi Environment
Unified GUI, Unified Databases

- —
_KDB  FSDB VDB

Verdi Analysis Engines

Structural Behavioral Temporal Automatic
Analysis Analysis Analysis Backtrace

Protocol-
Aware
Debug

HW/SW
Debug

SYSTEMS INITIATIVE
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Transaction

Coverage
Analysis

Static &
Formal
Debug

36

VC Apps

Design
Comprehension

Design
Rule Validation

FSDB
Investigation

Interoperability
wi Other Tools

Design
Manipulation

Interactive Debug

*  Full-featured, full visibility debug for
SV/UVM testbench

. Run forward and backwards for
improved debug efficiency

OneSearch
. Fast and efficient search

. Search entire verification
environment at once

SmartlLog

*  Organized logs in table format with
time and other filters

*  Parse logs with hyperlinks to source

HW SW Debug
*  Synchronized HW and SW debug
*  Multi-core support

*  Performance profiling and embedded
SW code coverage

e W L.l ™
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Questions?

Motivation

Efficient SV/UVM Testbench Debug

Rapid Root-Cause Analysis with Reverse Debug
Search-centric Debug with OneSearch
Embedded SW Debug

2017
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References

* Synopsys Verification Home
https://www.synopsys.com/verification.html

* Synopsys Verdi Debug Platform
https://www.synopsys.com/verification/debug.html

* Synopsys Verdi HW/SW Debug
https://www.synopsys.com/verification/debug/verdi-hw-sw-debug.html
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