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A New Way to Debug

e Vtoolisa diverse team of experts — Philosophers,
sociologists, engineers, and designers.

® Thisis how we solve the diversified problem called: Bugs
e Just like the livingthat fight the dead.

e \We made a revolutionary machine, with the purpose of
creating an existential revolution.

e We call it Cogita. Anditisthe new way to debug — it works!
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What Debug Really Is

e Verification is a technological tool, for verifying technological
innovationsusing a practical system.

e Without verification, there is no technology.
® Debugis the process of “identifyingand removing errors”.

® Debug consists of reading results, analyzing them, and
concludingthe root cause.

e Specifically, in most cases, debug uses simulation log files.
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39620.0ns: Received WDATA: 0xd4c@ (WSTRB: 0x3)

39620.0ns: => WRITE - curr_addr = 0xf383334f, wdata[0] 0xc@ (beat_counter: 73)
39620.0ns: => xkk curr_write_addr sxkkx 3833198
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UVM_INFO [monitor_axi_write_interface] @ 39620.0ns: => SKIP WRITE - curr_addr = 0xf3833356, wdata[7]
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Log Files

e Alogfile may contain all the information that is required for
understanding what happened in the test.

e But,
1. Itincludestoo much information.
2. Itis hard to search through.
3. Itis hard to remember.

e logfiles are notideal for humans to comprehend.
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The London Tube - 19" Century
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The London Tube Map - 1926
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Revolutionizing How We Perceive a Log File

® We need to find a way to visualize test result, without the
clutter of “geography”.

e We must maintain the details around a bug scenario, but
without “compromising the suburbs”.

e Onlyone data path, one class, should be highlighted.

® Fisheye lens.
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accellera - OV
© Accellera Systems Initiative 11 . CONFERENCEANDEXHIBITION

IIIIIIIIIIIIIIIII



axi_cogita_demo.log~ © @ parsers @y manage configurations @ last configurations JJ Vtool Radio

Timeline

QQQ | + @M | MK MWW go0 go7 timepoint Q 3552 % move to point

. » ©[l Al Messages

[ beat_counter &type=MAX ...

® 405

@ 0

-~ . |

—

. » ®G[0 SYS-AXI-WR-RESP |°

B curr_addr &type=MAX &ra... 4.09K

® 2.05K

G 0

-~ .
—

B WDATA &type=MAX &radix... 9192128.31T

® 4596064.16T

()

0

-~
—

I WSTRB &type=MAX &radi...

®

G

-~ .
® Q AXI_BURST X K

i verbosity {timepoint | filené emitter | message

O M #UVM_ERROR 3600.0 write_host_axi_B_t Unexpected write resp! ol
YO M  #UVM_INFO 3620.0 axi_master_monitor AXI_BURST:: channel: AW_CHANNEL, direction: WRITE, burst_type:INCR, burst_size: BURST_SIZE_1, burst_length: 23, start_addr: 12a...
O M #UVM_INFO 3620.0 ---> write_HOST_axi_AWap DEBUG_ HOST - AW event
YO M  #UVM_INFO 3620.0 write_read_host_axi_AW_R register name is UNDEFINED
YO M  #UVM_INFO 3620.0 write_read_host_axi_ AW_R Entererd in write_read_host_axi_AW_R start address from AXI 12ab0b1b327f51c3 register_addr 881¢7233
O M #UVM_INFO 3620.0 write_read_host_axi_AW_R Entererd in write_read_host_axi_AW_R memory start address from AX| 12ab0Ob1b327f51c3 register_addr 881c7233
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Cogita

e Cogita automatically parses huge simulation log files.
e Cogitavisualizesthem in one clear navigational image.

e Cogita offers innovativetools that drastically reduce debug
time.

e Cogitais content-agnostic, and able to read any log file in any
verification environment, not limited to UVM methodology,
SystemVerilog, or others.

e Not limitedto verification at all.
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Before and After

# UVM_INFO [monitor_axi_write_interface] @ 39530.0ns: => SKIP WRITE - curr_addr = 0xf383333f, wdata[0] = @x@ (beat_counte axi_cogita demo.log ~ W parsers [ manage configurations i last configurations f] Vtool Radio

# UVM_INFO [monitor_axi_write_interface] @ 39530.0ns: => SKIP WRITE - curr_addr = 0xf3833340, wdata(1] = @x@ (beat_counte oiine

# UWM_INFO [monitor_axi_write_interface] @ 39530.0ns: => SKIP WRITE - curr_addr = 0xf3833341, wdata(2] = 0x@ (beat_counter: )

# UVM_INFO [monitor_axi_write_interface] @ 39530.0ns SKIP WRITE - curr_addr = @xf3833342, wdata[3] = 0x@ (beat_counte «aqq +awn WK WM go0 go7 timepoint Q 3552 X move to point

# UVM_INFO [monitor_axi_write_interface] @ 39530.0ns WRITE - curr_addr = @xf3833343, wdata[4] = 0x3b (beat_counter: 71) 0 15145 30290 pass . 60580

# UWM_INFO [monitor_axi_write_interface] @ 39530.0ns: => x curr_write_addr swex 3833194 P 1115 2% 35557 4799

# UWM_INFO [monitor_axi_write_interface] @ 39530.0ns WRITE - curr_addr = @xf3833344, wdata[5] = @x75 (beat_counter: 71) » ®ll Al Messages

# UVM_INFO [monitor_axi_write_interface] @ 39530.0ns ok curr_write_addr sk 3833195

# UVM_INFO [monitor_axi_write_interface] @ 39530.0ns SKIP WRITE - curr_addr = 0xf3833345, wdata[6] = 0x@ (beat_counte [l beat_counter atype=MAX

# UWM_INFO [monitor_axi_write_interface] @ 39530.0ns SKIP WRITE - curr_addr = 0xf3833346, wdata[7] = 0x@ (beat_counte )

# UWM_INFO [monitor_axi_write_interface] @ 39580.0ns Received WDATA: 0x657000000000000 (WSTRB: 0xc@) (] 4 -

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns SKIP WRITE - curr_addr = 0xf3833347, wdata[0] = 0x@ (beat_counte - e @ - ——t———— ]

# UVM_INFO [monitor_axi_write_interface] 39580.0ns SKIP WRITE - curr_addr = 0xf3833348, wdata[1] 0x0@ (beat_counte » ®G [ SYS-AXI-WR-RESP 111

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns SKIP WRITE - curr_addr = 8xf3833349, wdata[2] = 0x0 (beat_counte

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns SKIP WRITE - curr_addr = 8xf383334a, wdata[3] = 0x@ (beat_counte | cur_addr Stype=MAX Sra.

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns SKIP WRITE - curr_addr = 0xf383334b, wdata[4] = 0x@ (beat_counte Q

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns SKIP WRITE - curr_addr = 0xf383334c, wdata[5] = 0x0 (beat_counte ) IO _ ot MO IRRRIREILEN

# UM_INFO [monitor_axi_write_interface] @ 39580.0ns WRITE - curr_addr = 0xf383334d, wdata(6] = @x7f (beat_counter: 72) — : e e —————————————————————————————=

# UM_INFO [monitor_axi_write_interface] @ 39580.0ns o6k curr_write_addr weex £3833196 [ WDATA &type=MAX &radix.

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns WRITE - curr_addr = @xf383334e, wdata[7] = 0x65 (beat_counter: 72) ®

# UVM_INFO [monitor_axi_write_interface] @ 39580.0ns A+ Curr_write_addr s 13833197 (7] [‘ H h ‘H\ | |‘H ‘ ‘ ‘ ‘ ” MH I ‘ il M"

# UWM_INFO [monitor_axi_write_interface] @ 39620.0ns: => Received WDATA: @xd4c® (WSTRB: 0x3) A —- - -

# UVM_INFO [monitor_axi_write_interface] @ 39620.0ns WRITE - curr_addr = @xf383334f, wdata[@] = @xc@ (beat_counter: 73) [E] WSTRB &type=MAX aradi.

# UVM_INFO [monitor_axi_write_interface] @ 39620.0ns ok curr_write_addr s 13833198 ®

# UVM_INFO [monitor_axi_write_interface] @ 39620.@ns: WRITE - curr_addr = @xf3833350, wdata[l] = @xd4 (beat_counter: 73) G \

# UVM_INFO [monitor_axi_write_interface] @ 39620.0ns sk curr_write_addr seex 3833199 - 1 LLALAL L AUL

# UVM_INFO [monitor_axi_write_interface] @ 39620.0ns SKIP WRITE - curr_addr = 0xf3833351, wdata[2] = 0x@ (beat_counte

# UWM_INFO [monitor_axi_write_interface] @ 39620.0ns: => SKIP WRITE - curr_addr = Oxf3833352, wdata[3] = 0x@ (beat_counter: _ LogMessages | iStared Messages 0} | S Unpersed Lies (1)

# UVM_INFO [monitor_axi_write_interface] @ 39620.0ns SKIP WRITE - curr_addr = @xf3833353, wdatal4] = @x0 (beat_counte |© Q AxBURST x KM

# UWM_INFO [monitor_axi_write_interface] @ 39620.0ns SKIP WRITE - curr_addr = 8xf3833354, wdata[5] = 0x0 (beat_counte verbosity timepoint__ filend emitter message

# UVM_INFO [monitor_axi_write_interface] @ 39620.0ns: => SKIP WRITE - curr_addr = 0xf3833355, wdata(6] = @x0 (beat_counter: -

# UVM_INFO [monitor_axi_write_interface] @ 39620.8ns: => SKIP WRITE - curr_addr = Oxf3833356, wdata[7] = @x@ (beat_counte e E e Srt) e Unexpactad write reep *

# UVM_INFO [write_sys_axi_R_ap] @ 39640.0n: Entered in write_sys_axi_R_ap W #UVMINFO 3620.0 axi_master_monitor [AXIIBURST:: channel: AW_CHANNEL, direction: WRITE, burst_type:INCR, burst_size: BURST_SIZE 1, burst_length: 23, start_addr: 12a...

:LLVHJNFO [DTUG] Q S SVS’“"READ"REf 28z B #UVMINFO 3620.0 > write_HOST_axi_AWap DEBUG. HOST - AW event

Name Size Value 4 UVMINFO 36200 wiite_read_host_axi_AW_R register name is UNDEFINED

UL Tene G _ 39302 4 UVMINFO 3620.0 write_read_host_ax_AW_R Entererd in write_read_host_ax|_AW_R start address from AX| 12ab0b1b327151c3 register_addr 881c7233

id integral 15 ‘he B #UVMINFO 36200 write_read_host_axi AW_R Entererd in write_read_host_axi_AW_R memory start address from AXI 12ab0b1b327151¢3 register_addr 881c7233
direction direction t 32 READ
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How Cogita Works

® Smart parser reads any log format.

® [Messages from the log are presented on a timeline (much
like a wave viewer).

® The query builderhelps to search, and presents only the
relevant info at any given moment.

e Visual comparisons enable to spot scenarios in an instance.

® \We appeal to the natural human capacity for processing
visual images.
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Example - Memory Controller with Multiple AXI Ports

AAAAAA

EDAP_RD AXI Master RAM Monitor

EDAP_WR AXI Master

YYY #8 AXI Master
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1. Entire Log Scenario with Error Highlighted

p 6901 13803 207040 27605
p 6901 13803 207040 27605

B All Messages DEC 76

Q

»

. DUT error DEC 4

® 2

@ 0

- 2 i an

I o verceoe: ] Goomarcea Wessaoes ©) | Unpasea L coe0)
® Q X K
{timepoint {emitter imessage {verbosity
< B 21405 undefined Checked at line 59 in @ error
In _u-@1359.check_req() (unit: sys.XXXX_utils_simulation_top. _env.MSS_ENV XXX x_ .monitor. It
ERR : RTL raised a request but SB has no such request. From 0 BLKO_BNK3
< W 21405 F WRITE access of 1D_476 to address 0x00000008 from and wdata OxUZFGATTTE was checked (dst BLKO_BNK2, entry 0x0000, strobe 0b1111). info
< W 21405 _F READ access of ID_477 to address 0x0000000c from _RD was checked (dst BLKO_BNK3, entry 0x0000, strobe 0b1111). info
< B 21405 _MONITOR  Core wait : 1 info
< B 21415 _F READ response of ID_477 to address 0x0000000c returned to _RD with rdata 0xc2638cde (  type Ox2 (dst BLKO_BNKS3, entry 0x0000, info
strobe 0b1111).
< 1 21415 SLAVES returned data to _RD with ID_477. Data returned: 0x00000000000000000000000000000000¢2638cde000000000000000000000000 info
2017
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2. Looking for “BLKO_BNK3” Events

p 6901 13803 2070400 2760
p 6901 13803 2070400 2760
B Al Messages DEC 76
® 38
0
- s
. DUT error DEC 4
® 2
G 0
-~ 1 Al
[ BLKO_BNK3 =
o 8
o by i ! {
g | bl 1 |. 1 I ) Iiu Il.li lﬂ L ‘
-~ . [} 1 m L) 1 L) 11 1 Ly 1 U L L) L)
[ Lo Vesswoes | Bookmarked Messages (0) | Unparsed Lines (630 [
® Q x WM
{timepoint {emitter {message {verbosity
<o 20235 SLAVES EDAP_RD is addressing TCM with burst ID_466 and beat ID_467. The access will write to: BLKO_BNK2 BLK0_BNK2 BLK0O_BNK2 BLKO_BNK2 BLKO_BNK3 info
BLKO_BNK3 BLKO_BNK3 BLKO_BNK3
<o 20235 SLAVES EDAP_RD is addressing TCM with burst ID_466 and beat ID_468. The access will write to: BLKO_BNK2 BLK0_BNK2 BLK0O_BNK2 BLKO_BNK2 BLKO_BNK3 info
BLKO_BNK3 BLKO_BNK3 BLKO_BNK3
<o 20235 SLAVES EDAP_RD is addressing TCM with burst ID_466 and beat ID_469. The access will write to: BLKO_BNK2 BLK0_BNK2 BLKO_BNK2 BLKO_BNK2 BLKO_BNK3 info
BLKO_BNKS3 BLKO_BNK3 BLKO_BNK3
<o 20235 SLAVES EDAP_RD is addressing TCM with burst ID_466 and beat ID_470. The access will write to: BLKO_BNK2 BLK0_BNK2 BLK0O_BNK2 BLKO_BNK2 BLK0O_BNK3 info
BLKO BNK3 BLKO BNK3 BLKO BNK3
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Test Case

!m_m DEC 16

: T b .E_uml |

" B EDAP_RDaddressing TQ pec. 16

-

z | | L . | | :

_!mmouwoec 3 ‘ |

; | || ly e | |

—. EDAP_RD addressing TC pec 16 Height: 16

B . Height.7|

] o ]

: : oo | || I
BLK_BNK_RD_ARR[3] |Bit: 1 Value: 0 n n Nnn Nl an ! m N n_n fl III_
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Endless Analysis Potential

e Cogita combinesa multidimensional database, into one clear
image.

e Log messages, errors, waves, simulation results.

e Cogitaserves as a platform for root-cause-analysis
algorithms, presented in a way that humans can quickly
comprehend.
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Other Analysis Capabilities
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Cogita Advantages

e Drastically reduces detection time of complex bug scenarios.
e Tweaking test scenarios, to reach an expected outcome.

e Better understanding of teamwork scenarios.
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Summary

- We appeal to the natural human capacity for processing
iImages, not text.

* The log exists as a dia-log, instead of the addiction to logic
rhythm (a-log-arithm).
 Cogitaisthe new way to debug.
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Thank You
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