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Disclaimer

Presentation Disclaimer: All opinions, judgments, recommendations, etc.
that are presented herein are the opinions of the presenter of the material
and do not necessarily reflect the opinions of the PCI-SIG®.
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Agenda

A What is device emulation

A Importance of device emulation
V Real world test cases
V Performance and stress testing
V Acceleration of development cycles

A The use of protocol analysis and generation
tools for device emulation

A Device emulation and development cycles
V Post-silicon - Validation
V Pre-silicon
V Emulating pre-deployed specification
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el Emulating a PCle Device i
“ What needs to be emulated?

A Emulating device resources
V Configuration space
V Implementation of memory/IO space
V Back-end resources
A Emulating device functionality
V LTSSM and speed transitions
V Software compatibility with real device
V DMA transactions and descriptors
V Back-end functionality
A Expandability
V Interpretation of received data
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A What is device emulation

A Importance of device emulation
V Real world test cases
V Performance and stress testing
V Acceleration of development cycles

A The use of protocol analysis and generation
tools for device emulation
A Device emulation and development cycles
V Post-silicon - Validation
V Pre-silicon
V Emulating pre-deployed specification

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved

V



¢ . . . PCI >
" Performance Optimization xprzss

Analzsis Through Device Emulation

A PCle performance optimization
V Fast Transmit Engine
A Visibility into PCle performance criteria
V Graphical visibility into bus throughput
V Performance Metrics
V Real Time Statistics
A Parameters impeding traffic

V Flow control credit starvation
V ACK latency
V Payload size
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“U5s Performance Optimization and = eeess

Analysis Through Device Emulation

Packet R 25 TLP || MRd{G64) Wbl | RequesterlD [ Tag Address 1stBE |Last BE LCRC
0 it 1468 01:00000 1 003:00:0 22 || 00000002:38004000 1111 0000 0xC9249F62
v d
A B aC k to baC k Packet 5 25| TLP |i - MR.d{64) 60 [ RequesterlD | Tag Address 1st BE |Last BE LCRC
1 it 1468 01:00000 1 003:00:0 22 || 00000002:38004000 1111 0000 0xC9249F62
Packeat TLP | col Cpl Length [| ReguesterlD |Tag || CompleterlD Status BCH | Byte Cnt | Lwr Addr
M e m O ry 4 406 P 00:01010 o 003:00:0 22 000:00:0 o 4 0x00
Packet R 25 TLP MWr(G4) WGl | ReguesterlD |Tag Address 15tBE |Last BE
L] il 8 1469 11:00000 31 003:00:0 0 00000002:38000004 | 1111 1111 31 dwords
erteS StreSS Packet [__[25][ TLP T [ RequesterD [Tag Address 1st BE [LastBE
7 8 1470 11:00000 31 003:00:0 0 00000002:38000080 1111 1111 31 dwords
. Packet R 25 TLP || Mem MWr(G4) WGl | ReguesterlD |Tag Address 1st BE |Last BE
eS I ng 8 8 1471 He 11:00000 31 003:00:0 0 00000002:380000FC 111 11 31 dwords
Packet |R 25| TLP | 5 |[1st BE [Last BE | IEESR
= [ :

-, |
AEvaluated — ™
through

E=ES BEif: &K 88/

SPLIT: Latency Time

=
3 _SPIII': Response Time =] & SPLIT: Latency Time = MNew...
o q
E )
5 0 )
u Itl Ie E= 5 10 15 20 SPLIT: Response Time 50 55 60
=)
=
':

P f SPLIT: Throughput Per Transaction
e r O rI I I al I Ce _Link Utilization w  SPLT: Response Time & SPLIT: Latency Time

b
= Memory Writes: Response Time
[ [ t
=0 ey
Crlte rI a = < 10 15 20 Memary Writes: Throughput 50 55 50
= 4 | Packet length
«  Link Utilization
E\ Data Throughput w Data Throughput
E E Packet Count
5 pl Downstream Packet length
= 5 10 15 20 50 55 60
E" 4 | Upstream Packet length
=
Ready
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eeg__ RC Latency Evaluation Eol=

Through Fast MRd Emulation

= LeCroy PETracer(TM]) PCL ress Protocol Analyzer - [C:\Users\PublichDocumentsilLeC ETracer\data554.pex] E
File Setup PRecord Generate Report Search View Tools Window Help ;lﬂﬂ
|| =B % EhE e m £ 7l - || 08 -G -FPrFX| D 8 & | DD e o M < &0 ) G| G g ||| B Unk St t

Packet [__ TLF | R . MRd(32) )| [ RequesterD [Tag |[ Address | [1stBE[LastBE|| LCRC | Time Delta Time Stamp I
48720 x8 |[ 3315 Em 00:00000 1023 || ooo:00:0 [ 30 |[ oooooooo || 1111 [ 1111 |[ ox98CEDAOD || 36.000ns [0008.725948744 5
R_. S| TP | [ CplD [Cength | [ RequesterlD [Tag|[ CompleteriD |[ Status |[BCM [Byte Cnt[LwrAddr |
| x8 |[ 2316 | | 1ooto1o [ 22 || ooowmoo [ o |[ ooocooo || sc |[ 0 | 956 | Ox40 ||32 dwords || 0x7CBF1097 2.000ns |0D008 .72
R_. S[ Tee | F - [ CplD [Length | [ RequesterlD [Tag|[ CompleteriD |[ Status |[BCM[Byte Cnt|LwrAddr | Time Delta Time
(%@ |[ 2317 || =% [ 1oo1o010 | 32 |[ oooooo | o |[ ooooo0 || sC || 0 | 828 | 0x40 ||32 dwords|[ Dx00B0CD5E 20.000 ns _[0008 . 725
Packet [__ TP | [ MRd(32) 0 [ RequesterlD [Tag |[ Address  |[1stBE[LastBE|| LCRC | Time Deita Time Stamp
48728 x3 || 3316 sm 00:00000 1022 |[ oooooo [ 31 || oooooooo  |[ 1111 | 1111 |[ 0x651BF5BB || 20.000ns [0003.725 948 840 5

R_. 5.0 |IEEE)F [ CplD [Length |[ RequesterlD [Tag|[ CompleteriD |[ Status
[ |[ 2318 |

3

Cpl

- | [BCM [Byte Cnt [ Lwr Addr | Time Delta Time
P [ 1001010 32 || ooomoo [ o |[ oooooo || sc |[ o | Foo | oxd40 |[32 dwords || 0xC31ABG48 36.000 ns_ [0008 . 725

|
Packet [__ TP | MRd(32) 00N [ RequesterlD [Tag|[  Address  |[1stBE[LastBE|] LCRC | Time Deita Time Stamp
48731 %8 |[ 3317 =m 00:00000 1023 || ooo:00:0 | o |[ oooooooo || 1111 [ 1111 || OxAET2E394 || 4.000ns  |0008.725948 8965

R_. SW|[ T | F - [ CplD [Length | [ RequesternD [Tag|[ CompleteriD |[ Status |[BCM [Byte Cnt|LwrAddr |
| x3 || 2319 | P " 1001010 | 32 || ooowoo | o |[ oooooo || sc || 0 | 572 | 0x40 ||32 dwords|| OxBF156689 2.000ns [0008.72
[ TP f | CpID [Length | [ RequesterlD [Tag|[ CompleteriD |[ Status |[BCM [Byte Cnt||_wmddr|m

AR724 Al a1 5220 110 S8 —=nnnan I =25 Il nononen T I nonconen 1 ar I n T 444 T nwan 1122 Aranrds= N¥FFXA2F02

Bus Utilization
Ho&E Bl aafaf 2 7 25

SPLIT: Latency Time (L]

-

il
Nt

(YN}
w
5|

(5]
=]
|

Ln

Transaction Time (ps)
I+

L ]
=]

8,725,940 8,725,950 8,725,960 8,725,970 8,725,980 8,725,990 8,726,000 8,726,010 8,726,020 Time (ps)

Kl d -l

Traffic Summary | Bus Utilization l Configuration Space for device 000:00:0 as of packet #48543 l Packet Header ‘

| Ready Search: Fwd

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 9



PCI ¢

EXPRESS
| Real Ti B M 1itori
Real-Time Statistics =
H oS EBEf &aa|afa p W g
Link utilization - Diata Packets
=10 1= Upstrean 00,009,450 455
%2 Downstream | 00.004,650.473
o 8
=] Fayload KEBytes
& © Upsteam | 00.000,000,143
4 Downstrearn | 00,000,000,173
z2 Tirme From Start
— 0001 37
S &9 ag a1 az o3 a4 a5 o5 Timeis)
4] S
Data Payload Throughput = &
%10 =1
14}
=
28
=
£ 6
g
= 4
2
S 59 a0 91 oz o3 o4 o5 o5 Tmefls)
| »
PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 10

V



PCi ¢

" One Button Reporting

V

A Get Bo& @M o 4
e = All reports Type | pstream | Downstream  #
Performance —|- pki Packets Invalid 10b Code 1 1
—- Bk e Running Disparity Error 2 1
Data on Read T Uexpected KID Code ’ ;
= Requesters 1dle Data Error (not DO.0) 3 2
an d erte = completers Skip Late a 0
BE Traffic Class Skew Error 0 0
R ~ DUP oy (p Bad Packet Length a 0
equeStS = UL Ordered Set Format Error 1 1
= Flow Control Delimiter Error a 0
— |'_'i-||{ Link Transactions Alignment Error ] ]
= vcID DLLP: Invalid Encoding ] a
= DLLP: Bad CRC16 0 0
= =1 Link Tr
[F- B Gen1,x16 Reguester -> Completer, Reads Thrpt MB/s dMin) | Thrpt MB/s (avrg) | Thrpt MB/s (Max) | Resp. time (Min) | Resp, time (4vrg) | Resp. time (Max) | Latency
= IPkl Packets 000:00:0 -> 001:00:0, Mem [ 200 1339 3.910 7.393 516,000 ns 611,120 s 744,000 ns 404,000
.13 TLF 001:00:0 -> 000:00:0, Mem [ 6 106,705 126,840 131,541 464,000 ns 434,000 ns 372,000 ns 236,000
WPy p \206__ <
[ I'.'i]k Link Transactions
I YCID
=] Lirk Trans. Perfarmance
= éﬁ'ﬁ Split Transactions
E?t_ Split Trans. Perfarmance
O ol Reuests
- WR Write Requests
Memé&4 TLP: Used Incorrecty ] ]
Cfg TLP: Register Error ] ]
Msg TLP: Invalid Routing ] a
Invalid Packet a 0
4 FC: Invalid Advertisement a 0 b

PCI-SIG Developers Conference
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- Use Timing Calculator for

™ Performance Metrics

PCI >

EXPRESS

| RequesterlD | CompleteriD

[T=o| FEREE]
[4= Ul n n

[ oooooo [ oo0t:pon

LELl] Timing Calculator - [Error by16_915mb_ssc_on.pex]
ERfiO1

PCI-SIG Developers Conference

The commpleter forthis TLPis Fun - o0 e Ta beginning o
The 16-bit Cornpleter ID value is | i) et i) 7t
S Split Tra. .. v| [ 45 Split Tra. .. v| |47
| RequesterlD |Tag|| Ade
| 42375 | | ooooo:o [43|[ FBE Marker 'l I Marker v| I
Facket 25 | H |AckNak Seq_Hum|[ CRE1E || m
}—{ H DLLF || ack
40976 «18 #1569 |[oxEg2t |[524.000n=]0028. 21 Tine v| | 23, 1774718720 secs Tine v| | 23, 1774624120 secs
25 |[ TR |F ol [ CplD [Length|[ ReguesterD [Tag|[ Complateril
=16| 895 || “F [ 1omoioto | 1 || oooooo |13 || ootoo0
Tatal Time: 10.540 Imicroseconds ;I
Facket 25 | TLE | cnl [ CplD [Length][ RequesterlD [Tag]|[ Cormr
#8070 | [w1o|[ =95 | p [ towdoto | 1 || ooomoo [43 ][ oM [~ Bus |tilization }
. [AckMak_Seq_Mum|[cRC 16 || Upstream Downskrean
F" Aok [ ga5 |[ox1218 || 262.000 ns [0023 . 21
< Link: Lkilizakion 0.626 % 0.598 %%
Link Tra | Requesteril |Tag|| Address | 11
j [ ooooo:o | o |[ FESO13D4 [0 Tirne Coverage 0,535 % 0.759 %
| Facket [[RequesterlD [Tag|[ Address e )
40082 | ooooo:o | o || FEs013D4 Bandwidth 250.47 Mb/s 239,09 Mbys
Facket - |AckNak Seq_Nurn|[ CRCAE || Data Throughpuk 0.72 MBfs 0.72 MBf's
smmsa_ | |16 3160 || oxzoaE || -60.000 ns [0023 . 210113
Packets|second 1233396.58 245766,60
-[Split Transackion Performance !
M¥liminurn Average Maxirnurn
Response Time 544,000 ns 544,000 ns 544,000 ns
ﬁLatency 440,000 ns 440.000 ns 440.000 ns
Throughput (MB/s) 7.012 7.012 7012
‘[Memory Writes Performance }
Response Time 172.000 ns 152.000 ns 192.000 ns
Throughput {MEB/s) 19,568 21,023 22,178

Mote: 1 Mb= 1000 * 1000 bits and 1 MB = 1024 * 1024 bytes,

| Calculate I

Copyright © 2011, PCI-SIG, All Rights Reserved
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5 Performance Impeding BRI
Analysis Through Device Emulation

A Parameters impeding PCle performance
V ACK Latency and Response Time
I Timing Calculator enables visibility

V Update Flow Control Latency
I Flow control credit visibility

\V Power State Transitions

I Visibility via LTSSM Graphics display and
hyperlink capabilities

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 13
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e Performance Impeding ExpriEss

Analysis Through Device Emulation

x
e 25 ) 5 - WG Eng Addrass ‘ata ime Stamp
8 || 1471 = 11:00000 21 |[00000002:280000FC || 31 dwords|| <48.000ns [0000.000 167 8385
ok [AckNak_Seq_Num][ CRC 16 || Time Stamp
[ 1482 |[0%c775 || 48.000 ns [0000 . 000 167 728
> Dsis | BNMEDEHEN _Time Siemp
00000002:28000178][31 dwords|| 48.000 ns |0000 . 000 187 7845
AckNsk_Seq_Num|[ CRC 18 || Time Stamp
1470 |[ ox2458 || 4s.000 ns [0000. 000 167 8325
00000002:280001F4|[31 dwords|| $6.000 ns |0000 . 000 167 850 5
ek | CRC 16 Time Stamp
1471 || oxss42 || s4.000ns [0000 . 00O 167 876
[25][ TP ] i MWr(84)  Length ' Data IFimEEiE)  Time Stamp
xB 1474 = 11:00000 21 ||00000002:28000270 |31 dwords|| 40.000 ns [0000 . 000 168 040 =
25 oiee || ack |AdtNalc Seq_Num|[ GRC 16 | Time Stamp
ro u g p ut ‘ an 1472 || oxEDeB || S6.000ns [0000.000 188 080 s
R’_ [25][ TLP ] 'M MWr(84)  Length ' Data ITimEEEiEl  Time Stamp
be affeCted by =5 |[ 1478 = 11:00000 31 |[00000002:280002EC| |31 dwords|| 40.000ns |0000.000 188 1365

AckMak_Seq Mum || CRC 16 Time Stamp
1473 D4 58.000 ns |0000 . 000 188 176 s
l \C K I ate n Cy an d MWir{G4) WP Address ] Cats Time Stamp
11:00000 31 00000002:28000388 || 31 dwords BB 000 ns |0000 . 00D 168 2223
try buffer size

|AdtNalc Seq_Num|[ GRC 16 || Time Stamp
1474 |[ oxaFac || 22.000 ns [0000 . 000 168 3205
AdtNalc_SEq_NumH CRGC 16 || Time Stamp
1475 |[ ox0EBT || 22.000 ns [0000 . 000 168 4165
ak Seq Num || CRC 16 Time Stamp
1478 |[ oxBeFs || 222.000 ns 0000 . 000 188 5125
o > tro __MW@4)  Length *Daia | NGIENNN _Time Stamp
<6 || 1477 = 11:00000 21 |[00000002:280002E4 |31 dwords|| 20.000ns |0000.000 183 856
o > tpo WG4 Lengtn *Daia | WENGIENNN Time Stamp
<6 || 1478 = 11:00000 21 |[00000002:25000480 |31 dwords|| S0.000 ns [0000 . 000 188 9525
o  ipa _MWHB4)  Lengtn ' Dota | NIMEDEEN _Time Stemp
< || 1479 = 11:00000 21 |[oo000002:2800040C] |31 dwords|| 40.000ns [0000.000 169088 s

MWr{B4)
11:00000

Length

Consecutive
MWr every 20 i
60 nsec

MNr84) Length

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 14
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5

on Throughput

Effect of Credit Availability £g=

Packet : VCID HdrFC DataFC jles{e Time Delta Time Stamp
34748 DLLP | Bl | a6 16 0x2DB8 |[1111 4748 us |D039 230 725 756 5
: VCID HdrFC DataFC JEsE{e ] Time Delta Time Stamp
il UPdateFC-NP  gug 231 61 03476 || 1111 2424 ps | 0039 . 230 730 504 5
Packet VCID HdrFC DataFC (B
34750 sl UpdateFC-P 0 a6 422 |[ox7cca|[1111 2.000ns |0D039. 230 732 928 5
VCID HdrFC DataFC (B
S| UpdateFC-NF g a6 16 0x2DB8 |[ 1111 2228 us  |0039 . 230 732 944 5
Packet TLP RequesterlD |[Tag DevicelD Reagister || 1st BE LCRC Time Delta
34752 225 00:00100 1 000:07-0 0 007-00:0 0x000 || 1111 0x6A34C232 |[1111 || 116.000 ns
AckMak_Seq_MNum || CRC 16
BATES [ 325 Ox1CF5 |[111 1 44000 ns |0039 230735296 s
TLP || col CplD Length || RequesterlD CompleterlD Status CM Byte Cnt | Lwr Addr | IR0 TR IRERT T g 8]
223 p 10:01010 1 000:07:0 007-00:0 0x00 0x2700 | 0x1000
: VCID HdrFC DataFC jles{e Time Delta Time Stamp
DLLP | Bl | 232 A1 0x0DEB6 || 1111 || 268.000 ns |0039 . 233 735 372 5
Ackhak_Seq_Mum || CRC 16
DLLP 1| ACK 223 OxD15F |[ 1111 £2.000 ns |0039 230 735 640 s
TLP RequesteriD DevicelD Reqgister (|15t BE LCRC Time Delta
226 00-004100 1 000:07-0 n 007:00°0 0x004 || 1111 || 0xBD9CBE588 || 1111 || 116.000 ns
AckMak_Seq_Mum || CRC 16
DLLP 1| ACK 226 0xFFDA |[111 1 44000 ns |0039 2307358323
TLP g Col CplD Length || RequesteriD CompleterlD Status CM Byte Cnt | Lwr Addr
224 p 10:01010 1 000:07:0 007:00:0 0x00 ||0x00D10| 0x000B
’ VCID HdrFC DataFC JEsE{e ] Time Delta Time Stamp
S| UpdateFC-NF g 233 61 OXE108 || 1111 || 276,000 ns |0039 230 735 008 5

PCI-SIG Developers Conference
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15



e Effect of Credit Availabilit

on Throughput

Credit
Starvation
can affect
throughput

Credit
report
shows
actual
credit
available

PCI-SIG Developers Conference

Padet o ronr VG ID HdriFC DataFC
34749 *2 Upds 0 | 231 81 03476 0 2z | 258 2424 us |0039. 239730 5045
Padket erop VG ID HdriFC DataFG
34750 x2 Upda ] o8 | 432 || oxTCC ] 98 432 5.000ns |0032.220732028s
Padet VC ID HdriFC DataFC
34751 x2 0x20BS 0 s | 2858 2236 ps |0035.238 7328445
¥ Link Tra
[V x2 00:00100 1 0:000 0 ||Pacet#34753
T Link Tra - P - CplD Length Device ID Vendor 1D
1 x2 0 |Infinite| Infinite [[ 223 3 10:01010 1 007:00:0 0:00 01000 F
Padet o ronr VC ID HdiFC DataFC
34755 x2 Upds 0 |22z | &1 0:x0DE6 0 2z | 258 344000 ns 0039 . 239735 372s
m 0 27 | 288 206 00:00100 1 02004 0 ||Pacet#34768 0 2 o
T Link Tra - P ol CplD Length Status Command
3 x2 0 |Infinite | Infinite [[ 224 o 10:01010 1 007:00:0 0200 ||{0x0010| OxDOO8 IGE
Padet o ronr VG ID HdriFC DataFC
34760 *2 Upds 0 | 222 | &1 0xE108 0 2z | 258 348000 ns (0039 . 230735508 s
m 0 22 | 288 237 00:00100 1 0008 0 ||Pacet#2478n 0 21 2
¥ Link Tra o P ol CplD Length 5
5 x2 0 |Infinite | Infinite [[ 225 - 10:01010 1 007:00:0 0x00 || DxD28000 0:00 0
Padet o e VG ID HdriFC DataFG
34765 x2 Upda 234 | &1 0x0EBE O] 22 | 288 344000 ns 0035 . 230 736 452 s

Copyright © 2011, PCI-SIG, All Rights Reserved
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- Agenda T

A What is device emulation

A Importance of device emulation
V Real world test cases
V Performance and stress testing
V Acceleration of development cycles

A The use of protocol analysis and generation
tools for device emulation
A Device emulation and development cycles
V Post-silicon - Validation
V Pre-silicon
V Emulating pre-deployed specification
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~ysie Device Emulation implementation =®sess

th use analxsis/Generation tools

A Dedicated hardware

V Lack of flexibility

V Long development cycle
A FPGA

V More flexible

V Long development cycle

A Protocol Analysis/Generation Tools Back-end
Implementation

V Most flexible

V Immediate reflection of test vectors into emulated
device

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 18
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~ysie Device Emulation Through ExprEss

Protocol Analysis/Generation Tools

A Configuration file and resource implementation
A Recording and exporting to traffic generation file
A Received data interpretation and storage

A Implementing DMA descriptors

A Back-end implementation

A Emulation based on simulation test vectors

A Error injection

A High performance and stress testing

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 19



- Agenda T

A What is device emulation

A Importance of device emulation
V Real world test cases
V Performance and stress testing
V Acceleration of development cycles

A The use of protocol analysis and generation
tools for device emulation

A Device emulation and development cycles
V Post-silicon T Validation of existing device
V Pre-silicon - future device emulation
V Emulating pre-deployed specification
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el Scanning Real Device Eokzss
Configuration Space
> i e

File Setup Record Generate Report Search View Tools Window Help

~y - [ Il ] T = =1 = no ol f "
S|P WHE o n AT RAT o GERR D MR L B SD B G |
" SplitTra R 50 RequesterlD | CompleterlD |Tag
0 00:00100 000:03:0 003:00:0 0 0029 . 255672756 5
" SplitTra R 50 RequesterlD | CompleterlD |Tag
1 . 00:00100 000:03:0 003:00:0 0 0029 . 255685636 5
" Split Tra R 50 RequesterlD | CompleterlD |Tag
2 00:00100 000:03:0 003:00:0 0 0029 . 255@91788 5
" Split Tra 0 RequesterlD | CompleterlD |Tag #LinkTras
3 00:00100 000:03:.0 003.00:0 0 0029 . 255 697 652 5
" SplitTra R 5.0 RequesterlD | CompleterlD |Tag DevicelD  |Register || Status | RN EERREN RGN 'Metric--a #LinkTras Metrics applicable to this protocol unit
4 00:00100 000:03:0 003:00:0 0 003:00:0 0x010 3C 0x0000B001 - 0029 . 255 7| | metric Name | Metric Value
" Split Tra B 50 RequesterlD | CompleterlD |Tag DevicelD  [Register|| Status | RS UMEEEGCNECR 'Metric--‘ #LinkTras |2
5 . 00:00100 000:03:0 003:00:0 0 003:00:0 0x014 3C OxF7FFCO04 - 0029 . 255 7||Resp. time  |346.000 ns
" SplitTra 50 DevicelD [Register|| Status |[EERINNCEGE R B #LinkTra: Laency 158.000ns
2l | 003000 | 0018 || SC 000000000 | 0029. 255 7] L MBI _|11.029
i I RequesterlD | CompleterlD |Tag
7
8
g9

DevicelD  [Register|| Status
003:00:0 0x000 SC

DevicelD  [Register|| Status
003:00:0 0x004 SC

DevicelD  [Register|| Status
003:00:0 0x008 5C

DevicelD  [Register|| Status
003:00:0 0x00C SC (x00 (x00 (%00 0xd0

RequesterlD | CompleterlD |Tag
00:00100 000:03:0 003:00:0 0

Pld. Bytes |4
" Split Tra R 50 DevicelD  [Register|| Status | (SEEEGOGCELARENECIE] _ #LinkTras
00:00100 000:03:0 003:00:0 0 003:00:0 0x01C SC 0xF7F80004 0029 . 255 7| Unit started at 29.256 secfrom
- the beqginning of the recording
Split Tra R 50 RequesterlD | CompleterlD |Tag .
. 00:00100 000:03:0 003:00:0 0 0029.255727 1405
" Split Tra R 50 RequesterlD | CompleterlD |Tag
. 00:00100 000:03:0 003:00:0 0 0029.255732928 5
" Split Tra R 50 RequesterlD | CompleterlD |Tag
0 00:00100 000:03:0 003:00:0 0 0029 255738736
" SplitTra ae 50 s LinkTras
1 0029255 744 5125

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 21

DevicelD  [Register|| Status
003:00:0 0x020 5C

DevicelD  [Register|| Status
003:00:0 0x024 SC

DevicelD  [Register|| Status
003:00:0 0x028 SC

[=1

RequesterlD | CompleterlD |Tag
00:00100 000:03:0 003:00:0 0

DevicelD |Register|| Status
003:00:0 0x02C SC

B:B:JE:{E-|q-18-|8-|6- |6 16|86




g || n \

Py nning Real Devi Express
*. EXPRESS
Configuration Space for device 003:00:0 as of packet #40808 X F

H ‘Q] {] [} @' 0D4 Bin | Hex
Configuration Space Configuration Space Header (Offset 000h)

PCI Device D Vendor ID oh
0072 1000

Configuration Space Header 00Ch Status Command " =

FCl Power Management  050h o o7

Capabilty Structure (lass Code Revision ID o

N 010700 03
Eﬂ.gﬁfsg Capabilty et BIST Header Type Master Latency Timer Cache Ling Size Ich
00 00 00 40

Vital Product Data Capabilty 0D0h Base Address Register 0 i

Stnucture 0000B001

Message Signaled Intemupts DAh Base Address Register 1 14h

Capability Structure F7FFCO04 -
Traffic Summary | Configuration Space for device 003:00:0 as of packet #40808 l Packet Header ‘

Packet R TP |I col CplD Length || RequesterlD |Tag|| CompleterlD Status  |[BCM | Byte Cnt | Lwr Addr | RUGERENETEYRTD[E LCRC Time Delta Time Stamy; |

40808 ¥ || 3420 p 10:01010 1 000:03:0 ] 003:.00:0 sC 0 4 {x00 0x00000000 (x78R0AT32 ([ 1111 5.648 s |0029.255 989 3

Packet R 5.0 ISR RequesterlD (Tag|| DevicelD |Register||1stBE LCRC Time Delta Time Stamp

40818 3691 {0:00100 1 000:03:0 ] 003:00:0 0x0D8 || 111 || OxFEDEBBAB [[ 1111 || 168.000ns (0029255994 360 5

Packet R TP |I col CplD Length || RequesterlD |Tag|| CompleterlD Status  |[BCM | Byte Cnt | Lwr Addr | GREEHCIENENE! LCRC Time Delta Time Stamp

40820 ¥ || 3421 p 10:01010 1 000:03:0 ] 003:.00:0 sC 0 4 0x00 || 0x00000000 || (x3B9BOTBS || 1111 5.628 s [0029.255085028 ¢

Packet R 5.0 ISR RequesterlD (Tag|| DevicelD |Register||1stBE LCRC Time Delta Time Stamp

40828 3692 {0:00100 1 000:03:0 ] 003:00:0 x0DC (| 1111 || OxB714A5D1 || 1111 || 164.000ns |0029.256 000 656 5

Packet R TP |I col CplD Length || RequesterlD |Tag|| CompleterlD Status  |[BCM | Byte Cnt | Lwr Addr | GREEHCIENENE! LCRC Time Delta Time Stamp

40831 ¥ || 3422 p 10:01010 1 000:03:0 ] 003:.00:0 sC 0 4 0x00 || 0x00000000 || OxBFCOGBER || 1111 5.680ps (0029256 0008208

PCI-SIG Developers Conference
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el Acquiring Configuration
Space from Real Device

Configuration Space for device 003:00:0 as of packet #41745
BHA4P P 14 Bin | Hex

Configuration Space PCT Express Capability Structure [Offset 065h)

Pl PCI Express Capabilties Next PTR Capabity ID
0002 0o 10
Corfiguration Space  000h Device Capabilties
Header 10008025
PCI Power 050h Device Status Device Control
Mariagemert Capability 0009 2810
Structure Link Capabilties
PCI Express Capabilty 063 00000482
Structure Link Status Link Control
Vital Product Data 000k 102 0000
Capabilty Structure Slot Capabilties
00000000
Message Signalg_d DASh Slot Status Slot Control
eleupts Capaoity 0000 0000
Root Capabities Root Cortrol
Conventional Capabiity 0COh 0000 0000
Structure Root Status
00000000
PCI Express Device Capabilties 2
Advanced Ermor 100h 00000016
gt?il:;rﬂpeg Capability Device Status 2 Device Cortrol 2
0000 0000
Power Budgeting 138h Link Capabilties 2
Capability Structure 00000000
Lirk: Status 2 Lirlk: Control 2
0000 0002
Slot Capabilities 2
00000000
Slot Status 2 Slot Control 2
0000 0000

PCI-SIG Developers Conference
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24h

28h

3th

3Eh
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el Exporting to traffic generation &&&
=% with Wait for Completion

Generation Script Editor

[ fReer| 2@ o -a- | k%% | MMl

| 1381889

139120
139191
1381892
139193
139194
138185
139196
1381897
1389198
1391939
138200
139201
139202
138203
139204
139205
138206
139207
138208
138208
139210
138211
139212
139213
135214
139215

PCI-SIG Developers Conference

¥

idle = B44

packet = TLP {
P5SH = OxE35
TLPType = CEgR4AO

IC = 0x0
ID = 0x0
TH = 0O=0
EF = 0x0

IDEBasedOrdering = 0x0
Crdering = 0x0

Snoop = 0x0

AT = 0=0

Length = 0=x1
ReqgquesterId = (0:3:0)
Tag = 0x0

LastDwEBe = 0=0
FirstDwBe = 0xF

DeviceId = (3:0:0)
Register = 0=0

¥

wait = TLP {

TLFIype = CplD

H

idle = 326

packet = DLLF {
DLLPTyvpe = Ack
Aoklak Seqgilum = 0=xD27
CRC = 0O=x5l188

H

idle = 114598

packet = OrderedSet {
SectType = Skip
SkipCount = 0x3

LSI_HBA_exported_downstream.]] 4 | |

Parameter Value
PSM xE35
TLPType CfgRdO
TC LIS
|0 BasedOrdering [140]
TH L1
TD LIS
EP L1
Snoop [150]
Ordering [130]
AT Do
Length el
Requesterld (0:3:0)
Tag D
LastDwBe <D
First Dw Be eF
Deviceld (3:0:0)
Register Dol
Payload
ECRC
LCRC
Count

1

Copyright © 2011, PCI-SIG, All Rights Reserved
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PCI ¢

*'

PCI=>

EXPRESS

Real Device Configuration Space

64 bit non- prefetchable Memory
resource: 14 bit mask

PCI-SIG Developers Conference

Bus 03, Dewvice 00, Function 00 - LS| Logic 53C810 Device b

o 032020100 OF0e0s04 OBOADSOS
ooo Q0721000 Qo100107 01070003
010 00000000
oz0 ([ T ] Qoooaooa Qoooaco0
0320 FFFO0000 Q0o000s0 Qooo0000
040 Qoooooo0 Qooo0o000 Qooo0000
oS0 Oe026201 Qooo0o0s Qooo0000
0G0 Qoooooo0 Q0o003200 00020010
ovo ooo9z2z210 ooooo4sz2 10820000
020 Qoooooo0 Qooo0o000 Qooo0000
020 Qoooooo0 Qooo0o000 Q0000002
0a0 Qoooaco0 Qooooooa 0020005
OO Qoooooo0 Qooo0o000 Qooo0000
ocCo O0OEOOLL oooo2001 ooooz201
oDo oooo0AS03 Qooo0o000 Qooo0000
OED Qoooooo0 Qooo0o000 Qooo0000
OF0 Qoooooo0 Qooo0o000 Qooo0000

s Sto race Cantrall

OFOECDOC
Q0000040
F7F20004
30201000
000001135
Qooaoaao
Qooaoaao
10002025
Qooaoaao
00000016
Qooaoaao
(] nw{n]w]n ]
Qooaoaao
Qooaoaao
Qooaoaao
Qooaoaao
Qooaoaao

S
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[nfa Text

Summary

Devicefendor 1D 0x007 21000

Revision D
Class Code

Cacheline Size
Latency Timer

Interrupt Pin

Interrupt Line

BAR1
BARZ
BAR3
BAR4
BARS
BARG

Expansion ROM
Subsystem ID

0x03
Oz010700
0x40

O=00

[MTA

IRCZ24
Ox0000B001
OxFYFFCO04
OxzO00000000
OzF¥FE0004
OzO00000000
Ox00000000
OxF¥FOO0O00
0x30801000
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eel_ Real Root Port Configuration &&&s
Space

Secondary/subordinate bus # 3
Non-prefetchable resource
OxF7FO00000 T OXF7FFFFFF

PCI-SIG Developers Conference

Bus 00, Device 03, Function 00 - Intel Corporation FCHo-FCI Bridge (FCIE)

0 02020100 070a0304 OB0ADSOS QFOECDOC
o0 24043036 Q0100107 Q0010040
010 I o o o o DDD00000 COQoBOoBO
020 O001FFF1 00000000
030 Q0000000 Q0000040 00000000 Q00e0000
040 0o00a000 g36e1043 00000000 Q0000000
0s0 Q0000000 Q0000000 00000000 Q0000000
a0 01029005 Q0000000 00000000 Q0000000
070 Q0000000 Q0000000 00000000 Q0000000
020 Q0000000 Q0000000 00000000 Q0000000
020 0142E010 Qooo2021 Doo00000 oozBz2002
DanQ 20320000 Q010020 014203C0 Q0010000
OBO Q0000000 Q000003 00000005 Q0000000
oz Q0000002 Q0000000 00000000 Q0000000
ooo Q0000000 Q0000000 00000000 Q0000000
CEQ Ce030001 Q000000 00000000 Q0000000
OF0 Q0000000 Q0000000 00000000 Q0000000

Y Info Tesxt Surnrnary

DeviceMendar 1D 0x340A2036
Fevision (D 0x13

Class Code 0x060400
Cacheline Size  Ox40
Latency Timer  Ox00

Interrupt Pin MHone
[nterrupt Line MHone
BAR1 00000000
BARZ x00000000

Frimary Bus# 0x00
Secondary Bus# 0x03

Subordinate Bus# 0x03
[0 Range

0x0000B000 - 0x0000BFFF
mMemuory Range

OxFTFO0000 - OxFYFFFFFF
Frefetchable Memory Range
Mane
Expansion ROM 0x00000000
Subsystem D Ox836B1043

Copyright © 2011, PCI-SIG, All Rights Reserved
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eel.. Emulated Device Xees
Configuration Space

128 MB 32 bit prefetchable memory
resource

Bus 03, Device 00, Function 00 - L5l Logic 530810 Device Mass storage Controlle ¥ |y | Tewt | Summay
16 03020100 07060504 OB0A090S OFOEQDOC Devicenvendor ID 0x340A5086
Revision 1D %13
0oa 00100100 01070003 00004040 Class Code OB0400
010 00000000 00000000 00000000 cacheling Size 040
0z0 00000000 00000000 30801000 Latercy Timer  0x00
030 F7FO0000 00000050 00000000 00000118 :”:E”UFJ: Eﬁ” ED”E
nierrupt Line ane
040 00000000 00000000 00000000 00000000 ey B
0s0 06036301 0000000E 00000000 00000000 BAR? 000000000
060 00000000 00000300 00020010 10002025 Prifnary Bus#  0x00
070 00092810 00000482 10820000 00000000 gﬁgﬂn?giigtsuai#ﬂm3 .
0s0 00000000 00000000 00000000 00000016 10 Range
090 00000000 00000000 00000002 00000000 None
040 00000000 00000000 0020C005 00000000 Memary Range
OR0 00000000 00000000 00000000 00000000 None
Frefetchable Memory Range
0co 000E0011 00002001 00003501 00000000 IwC8000000 - 0xCFEFEEEE
oDo 00004803 00000000 00000000 00000000 Expansion ROM  0x00000000
0EQ 00000000 00000000 00000000 00000000 Subsystern |0 0xB36B1043
OFa 00000000 00000000 00000000 00000000
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PCi ¢

T Ysie

Emulated Device
Configuration Space Scan
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