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1 MgEdR

1.1 RoCEv2 3Ty M,

1.1.1 RoCE 5 TCP M &Ext

WRIKE | RoCESTCPH: #E At H
WX BW | A% %, B, CPUA| H £ = 4547 ¥ 1TRoCE 5 TCP AT H. il 34
TR 4 ]«
Spinel@l Spine2@l : i;géE
Leafl @l Leaf2@l Leaf3@l Leaf4@l
MR IR
BB A
1) MRIEFELLEHINEEIEE THE,
2) M +HB EPFC., DCQCN,
3) KA LB EPFC/ECNE Rk, BT8 F | #PFC/ECNEE & (R # B =,
4) & F —ALeaf T# 2/ Serverf# fib write bw T E#1T14T1% %M,
W B K 3 764B. 1024B. 4096B. 65536B, QP#k A1, 1CF %A H X .
CPUA| A %,
5) B —ALeaf Ti& &E24 Serverf A ib write lat T A # 4714710 ZE N
&, WEKE®RA64B. 1024B. 4096B. 65536B, it At ZE,
WRFE | 6) fEF— I Leaf T2/ Serverf fHiperf3 T E#ATTCP 14714 5% Wik,
W B K E R 764B. 1024B. 4096B. 65536B, #A2/ &AM A1, iDFEEH
FIF & CPUA A =,
7) 1EF—/Leaf Tt 2/ Serverff Fnetperf T A #ATTCP 147 18 ZE iR,
Y B K E iR J764B. 1024B. 4096B. 65536B. iCEA &, HIMEALE £1,
8) ik HLeaft2/ ServerEZ FH1 4, HIMHLE R,
- 1) JHEKEAEE 41 TRoCEV2HY & vk W TCPEY B &, BTZE . CPUR| B & 1
TCPEI E 1K,
WRER | WRER
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FITOR 13471
RDMA(EQP) TCP(E D) R
message size ST e RUMCPU |igcPU [Sofitl e BURCPU WEHHCPU [ e RIWCPU  (lrigcPu
BEOWR FEE FAE EOTE FEz  fE= TR flpzE  |FAE
64| 38.27% 2.33]  2.0%% 0% 2.37% 7.79]  36.60%| 54.70%| 1514. 77% 70.32%)  94.32%| 100. 00%
1024 100% 3.33]  2.08% o] 29.48%] 26.01] 37.108] 38.70%] 239.21%] 87.63%]  9d. 39%| 100. 00%
4096 100% 5.04] 2.02% 0% 63.25%] 16.96 28%| B6.40%| 58.10%| 63.42%] 92, 67%[ 100. 00%
55536 100% 2.31]  2.0%% 0% 100%]  64.88] 1840w 34.30%]  0.00%[ 96.4a]  83. 70w 100. 00%
EETOR 1371
size RDMA(EQP) TCP(BHAT) FRF LD
oAl |BfRE FRCPU [Wrgmcpy [Sriadl b [BE HIRCPU [[irdgcPU |5 B3E FURCPU _[figigorn
54 28.7d% 3.79]  2.08% 0| 2.20% 1.3 34.90%] 31.60%| 1194, 59%] 66. 46%|  94. 04%[ 100.00%
1024 100% 4.86]  0.08% ou| 25.63%] 12.34] 33.20% 40.204| 290.17%] e0.s3%|  93.73u[ 100.00%
4096 100% 6.63]  2.08% 04| 61.61%  23.46 ag%] 50.10%]  62.51% 71744 92 52w 100, 00%
65536 toou[  o7.84] 2. 08% 0% 1o ro.os[ 19.7ow] 16.90M]  o.00%[ 60.2vu] 8. 44| 100.00%

%

1.1.2 RoCERE 4471

WHAIE

RoCEJ 44T 1

WK B

MR EAT IR ERE TRoOCEN T E R, &, KM LK.

WA

A P 2

—— 25GE
Spinel@l Spine2 @l 100GE

Leafl @l Leafzﬁl Leaf3@l Leaf4@l

BB A

) MRFEULEFHENEEEE THE,
2) M +B EPFC, DCQCN,
3) X # AL LE EPFC/BCNE# 14, Fr& A | FPRC/ECNEL B R #E = .

R 5 B

1) XtELeaf THISE % &1 F ib write bw T E#4T43T 1% MK, B
EK i JF64B. 1024B. 4096B. 655368, JEiEQPAi#E H1. 32. 64.
128, L& FA &,

2) EAFROMREENTERRWENLT, M ELeaf TH2E R EH1E
Flib_write lat TEHHATHENIK, HEKE L E RRAHEEKER
Fr—2, HrpmARE—RE&E. TREE,

3) Xt ELeafty5 6 IR & Bt Hib write bw LT EH#HATAITIH K, HE
K i 7764B. 1024B. 4096B. 65536B, JEIHQPH i H1. 32. 64.
128, 10L& FA X,

4) FRFBRIVWREFENTRROERLT, HELealW2E R #1E A

2020-09-02

Page 4 of 32




ODCC J& 451 P 45 il J 74

ib_write lat TE#HATREN R, HEKESFEFRRWELKERR
—%%, BWsm AR —REHE. DREE,
LR S 1) R|HLER, KA O FTIAF9I5NU L,
[ Leaf
] e AT Fabric {4 5EPFC/IECN
message size I 5.QPEY =i i =it RiE HHIEH
4] 100, 00% 4,24 100, 00% 4 0, 0%
64 128] 99, 43% T1.43] B0, =d% 11. 78] 23, 00%
206] 100, 00%| 237,33 1% 186,98 25 67%
512 99. 65% 574.51 B1% bd7. 2 23. 22%
4 99, BT% 4. 97 98, 92% 5. 49 0. 96%
1074 128]  99.59% 22,83 98, 45% 23,01 1. 16%
256] 96, BEY% BO.TE] 94, B3% B0, B3 1. 8%
513] 99.59% 96,25 9h. 0% 6. 26 4. Ta%
4 100% 7.24 99, Ta% 8. 06 —0.19%
4096 128 98, 66% 92,29 0. 52% 102. 5 3. 99%
2E6] 98 45%|  1TH. 95| T4, 36%|)  Z5R.T3| 32, 40%
512] 9B 43%| 364.360  94.30%)  369.0% 3. 833%
4 9E% T8.72 99, 22% 63. 82 =1. 04%
6EE36 128 96, T9%| 1480.18 29, 39%| 1596.62 3. 28%
2R6] 97.8BW| ZBERT.01| Th.3EY%| ST83.TE| 29.81%
ﬁﬂﬂﬁ%% 512]  9b, d4B%| BE39.66| 94, 49%| LERE. 62 1. 02%
¥ Leaf
. 2 AT Fabric {£8iPFC/ECN
message size frig 5.QrEY =it i =it B3t HHIEFH
4] 99, 39% 5.2 99.78% .23 -0.3%
6d 128] 99, 36% 17.52| 7347% 15, 7] 3B, 9Z%
206 1000 00%) 225 Bh 73%| 236.99] 36, 89%
512 99, 95% 5483 87%| 745.98] 15.43%
4] 99, 60% 6.55| 97.98% 6. 89 1. 65%
1024 128]  97.80%| 102,83 93.27% 24, 9 4. 9%
206 92 61% 48. 71| 91.99% 53. 6 0. 67T%
Bl 99154 95.1] 8549%| 120.34| 15.98%
4 100% 8. 6] 99.74% 9. 48 0. 03%
4096 128]  96.80%| 171.51] 9092% 93. 65 G, 47T%
JBE| O7.36%| 199.56| B1.78%| 215.35| 19, 05%
512 97.52%| 363.44| 78.57%| 55Z.94| 24.17%
4 A7% 78.67] 98.97% To.6]  -H.11%
B5536 128]  95.40%| 1730.13| B87.97%| 1572.12 2. 45%
256 9B8.07%| 3368.3| 78.66%| 3644.22| 24.61%
E12] 97, 84u| 5327, 7| 79.31%| 8814.1 23, 36%|
%

1.1.3 RoCEJRE 83T 1

WR I E RoCE £84T1

WREW | WRAESIT IR EEE TRoCEM L X B, BHF T, KA EFKE.

BRI E | JRE K
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— 25GE
Spinel@l Spine2 @l 100GE

Leafl @l Leafzal Leaf3@l Leaf4@l

BB A
1) MREFELLEFINEEEE TIE,
2) W -FEEPFC. DCQCN,
3) KA LB EPFC/ECNS Rk, FT8 A #PFC/ECNEE & (R # B =,
1) #H9IE RS 2F Fib write bw T E#HAT8IT 17 MR, H 4N E 5
Fu B By A8 F— A Leaf T, BN ESFEH H3EA T A ELeaf o
WY B K R 7648, 1024B. 4096B. 65536B, X ki HIQPER % 71 .
R B 32. 64. 128, iLFHTAH =,
2) FRALHEDMNREENEZRNENLT, HELealfti2E R 5 F F
ib write lat TE#HATHENR, BEKESEERWHEKERE
—%, B M E— R4 5%, DR,
FER ) XEBENLEE, XBEAEEDHFILEFB%L L.
] aw g AT Fabric £ 5PFC/ECN
message size l&!i-_.-QPﬂ = HTLEE =i HTLEE ﬁ"-'tﬁﬂ'
3 99, 94% 11. 57| 99.03% 4,92 0, 92%
64 ZB6| 100, 00% 37.8%7 B1.52% 20,74 22.6T%
512 100, 00% 425, 37 90% 446,15 10, 98%
1024 99, 97%| 1578.28 100%)| 1573.58 0.11%
2 7. 22% 6.9 9947% 7.31 -2, 6%
1024 256 98, 12% TR, 99 9926% 50,12 -1.15%
il 3 Bl1Z 99, T8% 8. 32 94.213% 104,63 b, 89%
ﬁﬂ]ﬁ%% 1024] 100.00%| £043.36] 99.60% 7490, 3 0. 40%
b Q9% 9. 02 100.00% 11.48 0. 57%
4066 256 99, 43% 182,75 89.11% 206, 66 11. 58%
512 7. 61% 318.783| 83.12% 733.14 17. 43%
1024 99, TO%| 224F9. 64| 99.13%| TOGGL. 0% 0. 67%
8 9% 146, 64| 99.63% 139. 75 0. 62%
BEE36 256 QF, BO%| 2740, 43| 87.73%| =2390.41 10, 36%
512 Q7. 38%| GEZE.GE| B2.8B%|11851.R4 17. 50%
1024 96, 94% 2803, 7| 97.48%| F2019, 8 —0. 5E4%]
£
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1.2 TCP+RoCEv2 & B 4z

1.2.1 BH#44T1

WRAIE

AT 1

P H

JKTCP, ROCENRH & TR E e, HEDH T, [FEMKRoCER &
T % TCP v fR #5 (A JE .

PRI

IR
— 25GE
Spimﬂ@l Spi"ezﬂl —— 100GE

SN

Leafl @l Leaf2@l Leaf3 @l Leafd @l

B A

1) RIFEUEFHEHEETE TE,

2) W -FE EPFC. DCQCN,

3) X #AL LB EPFC/ECNE &4, A& A | ' PFC/ECNEL B 1R #F & < . TCP
WEB A F|PAF|0, RoCEREBATFINF|3, BEO. 3SAFEEHFRH
DRR,

WEF B

1) Xt ELeaf THI5 & £ BF FHib write bw TEH#AT4IT1IH FwR, [
B Fnetperf T B3t 4TTCP44T1, W4 B K & /1648, 512B. 1024B.
4096B, % 3mQP%ki#F1, 2, 4. 8. 16, DRREAZELEE=1:9, 3:7,
5:5, 7:3, 9:1, 10w FA| 503 5,

2) EAFROMREENEZRAERLT, SFELeaf TH26 R 5 #1E A
ib_write lat TES#ATH MK, HEKESTRRNWHEEKE RS
—3, HHm AR —MRE&E. DR,

3) At EsLeafti5& MR 4 B E Hib write bw T A #7437 14 F MK, AT
# Fnetperf T B #ATTCP43T1, 4 B K E & 564B. 512B. 1024B.
4096B, % 3mQP%ki#F1, 2. 4. 8. 16, DRREAZELEE=1:9, 3:7,
5:5, 7:3, 9:1, 10 5A| X o 5 A

4) ERAFBR)REFEATERWERLT, FELealWi28 RFEEA
ib write lat TE#ATHIEN R, HEKESTZRRWHEEKE RS
—3%, Hom AR —MRH&&E. LR,

PHER

1) X#AL _ERCEV2IRE L E A, [R64B4 AL B 0 3 734 5]95% LA
ro HH AR ESNEZETEN.
2)  RoCEBtZE £ETCP: RoCE=9: 1t | T 4= #1742 Ims 4 -
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E Leaf
) . - Al Fabric ﬁ-éﬁPFC/ECN
TCP:ROCE lessage =i BHRQPH | —or T e T gl wpimE| w00 | Wa | WE [HEEE
1 100% 4. 55 BE. 29% 3. 71% 100% 4,14 81. 78% 3. 22%
2 100, 00% 8. 29 27, 60% 2.40% 99, 98% 4. 04 82, 35% 7. 65%|
64 4 100% 7. 65 27, 53% 2.47% 100% 4, 3% 81, 7T1% 8. 29%
2 99, 62% 3. 249 7. B5% 2.35%| 100, 00% 4. 24 B0, 28% 4. T2%
16 100% 8. 03 28, 44% 1. 56% 100% 4,24 TT.7T1% 12, 29%
1 100, 00% 19.07 29, 53% 0. 47% 99, 39% B. 02 87. 10% 2. 90%|
2 100% 24, 42 249, 5a% 0. 41% 100% 5. 03 B6. 4% 3. 16%
512 4 100% 25, 83 29, 58% 0. 42% 100% 5. 21 86, 3T% 3. 63%,
3 100, 00% 30.40 29, 62% 0. 38% 99, 82% E.10 85. T2% 4, Z8%
1:9 16 100% 34, 34 249, 61% 0. 38% 100% 5.5y 83, 63% 6. 37%
1 100% 6. 04 89, 2T% 0. 73% 9% 5. 73 88, 81% 1. 19%
2 99, 95% 6.53 29, 34% 0. BEY 99, BT% E.72 88, B2% 1. 38%
1024 4 100% 6. 27 39, 11% 0. 3% 100% b, 42 88, 13% 1. B7%
3 100% 7.27 B8, 33% 1. 67% 9% b. 68 87, 42% 2. 58%,
16 99, 91% 13.50 27. 8d% 2. 16% 99, 95% 16.11 TT.T1% 12, 29%
1 100% 3. 86 249, 02% 0. 98% 100% 8,37 85, 37% 4, 63%
2 99, 9T% 15, 9% 87, 32% 2. 6% a9, 91% 8. 42 82, 61% T. 9%,
4096 4 100, 00% 10. 86 28, 26% 1. 74%| 100, 00% 8. 04 T7.22% 12, T8%
3 100, 00% 28. 67 87, 89% 2.11% 100, 00% 29. 87 75, 82% 14, 18%
16 100, 00% 49,42 37.51% 2. 49% 99, 04% 7. 21 T6. 90% 13, 10%
1 99, 4% 6. BT 66, 96% 3. 04% 99, 10% 4,32 65, 26% 4. Td%,
2 100, 00% 12,61 67, 15% 2. 85% 99, 24% 4, 37 64, 55% 5. 45%)
64 q 99, B4% 11.84 67. 06% 2, 94% 98, 22% 4. 23 64, 94% 5. 06%,
3 100, D0% 10,85 67, 03% 2. 9T%h 97. 5a% 4.31 64, 20% 5. B0%,
16 99, 24% 14.11 67. 05% 2, a5% 97. 91% 4,25 64, TH% 5. 2d%,
1 100% 33.11 69, 30% 0, TO% 100% 5. 60 B3, BEY 1. 34%,
2 99, 91% 39.18 69, 28% 0, 72% 99, 92% 5. 66 63, 47T% 1. 53%,
‘ﬂﬂﬁ%% 512 4 99, 8T% 49, 00 69, 29% 0. 7T1%| 100, 00% 5. 40 63, (6% 1. 94%|
3 100% 45, 50 69, 26% 0, Td% 100% b, 68 66, 92% 3. 0E%,
37 16 100% 22,03 69, 2% 0. TRY% 9% 572 66, THU 3. 20%!
1 99, 9T% 0. B2 69, 02% 0. 98%| 100, 00% 6. 62 69, 34% 0. 66%,
2 100, D0% 5. 69 69, 01% 0, 99% 99, 63% 6. 05 69, 24% 0. T6%,
1024 4 99, 01% 5. T8 BE. 41% 1.09% 99, T4% 6. 44 B8, 98% 1. 02%,
3 100% 6. 45 68, 39% 1.11% 100% B, 25 63, 36% 1. 64%,
16 100, 00% 18.14 68, 36% 1. 64% 98, 98% 18.00 63, 27T% 6. T3%,
1 100% 8. 99 GH. 48% 1.502% 100% 11. 20 69, 20% 0. BO%!
2 100% 9. 52 68, 42% 1.52% 100% 10.40 63, 65% 1. 35%,
4096 q 100% 11.68 68, 13% 1.8T% 100% 18. 25 67, 93% 2. 07T%)
3 100, D0% 74,91 68, 46% 1.54% 99, 9% 33.62 63, 19% 1. 81%|
16 100, 00% 87. 65 65, 6B% 4, 32%| 100, 00% T2.43 65, 62% 4, 38%,
1 85, BT 3.94 59, 97% a. 97% 85, T34 3.77 4. 51% 9. 51%
2 B7. 98% 4,25 59, 44% Q. 44% 24, 87% 3. 76 58, 66% B, 6E%
64 4 87.14% 3.79 B0, 19% 10, 19% 85, 52% 3. 64 54, 39% 9. 39%,
3 87, 23% 4. 08 59, 99% 9, 99% 83, 65% 3. 87 5H. 59% 8. 59%
16 85.11% 3.94 59, 99% a. 99% 24, 07% 3.99 G4, 18% 9. 1B8%,
1 99% 5.5B5 49, 04% 0. 96% 100% 6. 35 48, 94% 1. 06%
Z 99% 5.74 49, 01% 0. 99% 100% 6. 61 48, T0% 1. 308,
512 4 100, 00% 5. 43 43, 50% 1.50% 99, 87% 6. 93 48, 03% 1. 97T%
2 100% 6. 38 43, 29% 1.71% 100% 7.14 47, D0% 3. 00%
- 16 100% 12,67 48, 54% 1. 46% a9, 10% 13, 66 46, Gd%h 3. 364
o 1 100, 00% 6. B8 49, 52% 0. 48% 99, 95% 7.32 49, 49% 0. 51%
2 99, 96% 6. 42 49, 50% 0. 50%| 100, 00% 3. 32 49, 41% 0. 5a%
1024 4 99, 96% 6. 72 49, 13% 0. 82%] 100, 00% 7.49 49, 13% 0. 87T,
8 100% 19.17 48, 32% 1. 68% 100% 12,48 48, 26% 1. T4%
16 100% 25,87 48. 51% 1. 49% 100% 23,07 48, 03% 1.7
1 100% 10.02 49, 33% 0. 62% 100% 14,49 49, T1% 0. 29%
2 100% 23.01 43, 32% 1.18% 100% 14. 46 49, 66% 0. 3%,
4096 4 99, 81% 26. 87 47, 28% 2. 72% 99, 92% 20,43 49, 49% 0. 51%
2 100% 5209 43, 09% 1.91% 100% 49, 45 49, 13% 0. 87%
16 100% 95, 52 48, 49% 1.51% 100% a7, 47 49, 26% 0. T4%
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1 66.93%]  3.80 [ d48.28%[ 1%.23% T75.34% 3.49 | GG, 4du[ 35.44%
2 65.36%)  3.20 | d7.05%| 17.25%  73.31% 3.55 | 53.16%)  23.18%
64 4 54.58%]  3.27 [ 47.70%[] 17.72%] 72.82% 3.44 | 53, 5EW[ 23, 56%
(] 65.81%| 3.56 | d4B.6E%| 12 6B%| 7d.14% 3.54 | BE.04u[ 25, 04%
16 65.83%] 3.35 | d8.16%| 12 15% 74.31% 3.65 | GG.09%[ 25.09%
1 100 7.21 | 29.33%)  0.6T% 100% 8.50 | 29.2d%]  0.78%
2 toow]  7.27 [ 29.29%[ 0.71% 100% 2.00 | 29.12%] 0.88%
512 [4 1o0%)  7.02 | 29.19%)  0.81% 100% 9.13 | 28.76%]  1.24%
f] 100.00%] 11.51 | 28.91%] 1.09% 99.72% 11.20 | 29.23%]  0.77%
16 99.89%| 20.73 | 28.72%|  1.28%| 100.00% 20.52 | 29.15%|  0.85%
3 1 99.99%| 9.47 | 20.67%[  0.33%] 100.00% 14.710 | 29.64%]  0.38%
2 100.00%)  8.98 | 29.65%  0.35% 100, 00% 14.93 | 29.58%)  0.43%
1024 (4 99.98%)  9.11 | 29.53%  0.4T%| 100, 00% 14.89 | 29.39%|  0.61%
] 99.24%) 20,05 | 29.53%  0.4T%| 100, 00% 19.80 | 29.63%  0.37%
15 100.00%) 37.79 | 29.42%  0.58%| 100, 00% 39,53 | 29.59%|  0.41%
1 100.00%) 14,93 | 29.83%  0.17%| 100, 00% 22.77 | 29.84%]  0.18%
2 ots| 20,54 | 29.79K]  0.21% 100% 25.77 | 29.80%]  0.20%
4096 (4 99.74%| d1.62 | 20.70%|  0.28%]  99.86% 46.63 | 29.71%]  0.29%
3 100%) 72,50 | 29.69%|  0.31% 1004  5477.23 | 29.38u]  0.19%
18 100.00%) 154.62 | 27.68%|  2.32%  99.53% 158.40 | 29.78%]  0.29%
1 50.00% 2.99 | 32.58%| 22.56%] 65.87% 3.36 | 49.07% 39.07%|
2 49,99%) 3,15 | 34.62%| 24 62%| 64, 3T% 3.39 | 47.79%| 37.79%
64 f] 51.06% 3.05 | 33.368] 23.30%] 63.87% 3.35 | 46.78%] 36.72%
3 51.24%)  3.04 | 33.54%| 23.54%) 65.35% 3.41 | 47.771%] 37.774
16 51.74%]  3.00 | 36.67H] 25.67H] 69.20% 3.49 | 49,79 39,79
1 1o0%) 19,31 9.734  0.27% 100% 38. 45 a. 734 0,274
2 100, 00%] 20,70 9. 724  0.2%%] 99, 94% 39, 74 9, 70%] 0,30
512 [a 100, 00%] 22,45 9. 738 0.27%] 100, 00% 42,52 9. 73%] 0,274
(] 100, 00%]  34.85 9724 0.23%] 99.99%]  2036.48 a.74%]  0.78%
15 99, 45%| 202,77 9.73%|  0.27%| 99.36%| 508419 9. 74%|  0.26%
91 1 1o0%| 2877 9,864 0.14% 100% 61.75 a,86% 0. 14|
2 100% 29,18 9.86%  0.14% 100% 64, 72 9.86%)  0.14%
1024 g 1o0%]  35.89 9364  0.14% 100% 73.10 a.86%]  0.14%
3 100, 00%) B1.25 9.87%|  0.13%| 100.00%  4597.05 a.87%  0.13%
16 100%] 233,58 9,874 0.13% 100%]  9574.09 a,88%]  0.17%
1 100, 00%) 51.78 9.944|  0.08% 99.93%|  2331.53 a.95%)  0.0B%
2 1o0%|  78.24 9.94%| 0. 08% 100%)  B479.76 a.95%)  0.0B%
4096 g 100. 00%| 128.82 9.94%|  0.06%| 100.00% 10952 8T a.95%  0.05%
3 99, 96%| 247.05 9.78%|  0.22%) 99.974| 2136321 a.98%  0.04%
15 100%| 510.49 9.95%|  0.05% 100%] 17683, 30 a,95%)  0.05%
¥ Leaf
i i - AT Fabric {5ERPFC/ECN |
[TCP:ROCEessage six £InQPR =i BT A T Wi B EBaE
1 1004  6.01 | 0.8340 6. 60% 100%]  5.72 | 0.7558 | 14,47
[ 99. 274 9,07 | 0.8874 1.26% ¢o.06%| 578 | 0.8204 7. 95%
64 3 1o0%| 1056 | 0.8863 1.37% 1008 582 | 0.8154 8. 464
B 99,964 10.36 | 0.8865 1.38% 90.56%|  5.%5 | 0.3054 9, 46%
16 1004] 10.66 | 0.8784 7. 16% 1008 577 | 0.7al1 | 10.894
1 99.55% 21.93 | 0.8957 0.43% 99.9aw|  6.50 | 0.8634 3.16%
2 1008|5386 | 0.8964 0. 36% 1008 666 | 03687 3,134
512 3 100%| 2d.78 | 0.8964 0. 36% 1004  6.77 | 0.8648 3. 524
(] 100.00%| 33.41 | 0.8965 0.35% 90.7ow|  6.74 | 0.8598 4. 02K
19 16 100%] 32,68 | 0.8964 0. 36% 100%]  6.78 | 0.8430 5, T0%
1 1008 7.73 | 0.8930 0. 61% 1008  7.11 | 0.3876 1. 244
2 100.00%|  7.73 | 0.8934 0.66% 9997  7.20 [ 0.3850 1. 504
1024 [a 1004 7.93 | 0.8782 2. 18% 100%|  7.24 | 0.8814 1. ao%|
B 1008 7.56 | 0.8719 7. B1% 1008 727 | 0.8750 7, 414
16 99, 81%| 18.35 | 0.8812 L.aew| oo.miw|  7.30 | 0.8243 7,574
1 1008|1366 | 0.8310 1. 90% 1008]  9.80 | 0.3625 3. 754
2 100.00%| 14.77 | 0.8304 1.96% ¢o.80M| @67 | 0.8373 6, 27%
4096 |4 100,008 9.99 | 0.8813 1a7s| eoaom|  9.07 | 0.7R83 | 11,374
] 100.00%] 11.55 | 0.8779 2.21% 99984 10.66 | 0.7798 | 12.04%
16 100. 00%]  49.99 | 0.8746 2.6a% 99.97w| 5323 | 0.8145 5. 554
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1 100. 00% T.04 | 0.7262 2.62%| 96, 60% 5.50 | 0.7184 1. 84|
2 99. 96%| 11.97 | 0.7275 2.75%] 94, 45% 5.45 | 0.7071 0. T1%)
64 4 99 47T%| 12,88 | 0. 7297 2. 97| 93, T8k 5.50 | 0.7093 0. 93%)
a 99. Td%| 12.45 | 0.7281 2.61%| 93, 20% £.42 | 0.7020 0. 20%)
16 99. 83%| 13.51 | 0.7249 2.49%| 93, 58% 5.37 | 0.7051 0. 51%)
1 100%| 32,17 | 0.6330 0. 70% 100% 7.08 | 0.6853 1.47%)
2 100.00%| 41.17 | 0.63932 0.63%] 99, 984 T.26 | 0.6850 1. 50%)
512 4 99. 81%| 45.08 | 0.6932 0.63%] 99, T1% 7.48 | 0.6814 1. 36%)
2 100%| 51.25 | 0.6919 0. 81% 100% 7.48 | 0.6704 2. 96%)
16 100%| 55.14 | 0.685%2 1.48% 100% 7.48 | 0.6678 3. 22%)
37 1 100. 00% T.24 | 0.6908 0.92%|  99.3T% 7.99 | 0.6931 0. 69%)
2 100. D0% T.23 | 0.6903 0.97%| 99, 98% 8.33 | 0.6930 0. TO%)
1024 4 100. 00% T.29 | 0.6880 1.20%] 99,624 4.31 | 0.6904 0. 96%)
8 100% .21 | 0.6923 0.77% 100% 4.21 | 0.6847 1. 53%)
16 100. 00% 9.08 | 0.6847 1.53%] 99,974 T.85 | 0.8533 4. 07%)
1 100%| 16.74 | 0.6804 1. 96% 100%|  11.89 | 0.6922 0. 78%)
2 100%| 10.79 | 0.6871 1.29% 100%| 12,17 | 0.6834 1. 16%)
4096 4 100%| 12.68 | 0.6865 1. 35% 100%| 13.35 | 0.6855 1. 45%)
8 99. 81%| 53.61 | 0.6672 3.28% 99.5TH| 14.70 | 0.6760 2. 40%)
16 99. 94%| 63.61 | 0.6758 2.42%| 99.95%) B0.78 | 0.6709 2. 91%)
1 80, 35% 4.76 | 0.6621 16.21%| 91.58% 5.23 | 0.7081 20. 81%
2 2. 11% 5.57 | 0.6663 16.63%| 84, 89% 5.12 | 0.6789 17. 39%
64 4 41, 55% 5.39 | 0.6728 17.28%| 85, 33% 5.08 | 0.6918 19.18%
8 81. B1% 5.B7 | 0.6663 16.63%| 83.66% 5.17 | 0.6765 17. 65%
16 81.13% £.35 | 0.6632 16.32%| B84.72% 5.29 | 0.6714 17.14%
1 9% 7.01 | 0.4904 0. 964 100% 8.73 | 0.483% 1. 15%)
2 100% 7.19 | 0.4904 0. 96% 100% 8.67 | 0.4871 1. 29%)
512 4 99, 8% 7.17 | 0.4861 1.39%)  99. 36% 8.72 | 0.4814 1. B6%)
8 100%| 13.80 [ 0.4722 2. Tak 100% 8.55 | 0.4733 2. BTH)
55 16 100.00%| 29.48 [ 0.4792 2.08%)  99.78% T.97 | 0.4753 2. 47%)
1 100. 00% 8.20 | 0.4955 0. 45%| 99, 96% 9.28 | 0.4947 0. 53%)
2 100. 00% 7.95 | 0.4953 0.47%| 99, 97% 9.29 | 0.4943 0. 57%)
1024 4 49, 7% 8.23 | 0.4944 0.56%) 99, 96% 9.78 | 0.4918 0. 82%)
8 100%| 4205 [ 0.4333 1.67% 100% 9.81 | 0.4892 1. 08%)
16 100%| 23,18 [ 0.4868 1. 324 100%|  23.78 | 0.4843 1. 57%)
1 100%| 11.54 [ 0.4947 0. 53% 100% 15.74 | 0.4371 0. 2%
2 100%| 11.99 | 0.4391 1. 09% 100%) 16.18 | 0.4968 0. 32%)
4098 4 99. Ta%| 23,57 | 0.4783 2.17%H) 99.97%| 17.37 | 0.495% 0. 45%)
8 100%| 42,61 [ 0.4304 1. 98% 100%)  43.11 | 0.4900 1. 00%)
16 100%| 131.42 [ 0.4802 1. 98k 100%|  93.6% | 0.4894 1. 0B%)
1 59, 48% 4.51 | 05482 24, 83%| 87, 9TH 5.03 | 0.6374 39, T4%
2 60, 41% 4.39 | 0.5756 27.56%| 78, 76k 4.94 | 0.6641 36. 41%
64 4 61, 8% 4.53 | 05770 27, 70%| 76, 35% 4,90 | 0,6538 35, 38
8 60, 95% 4.53 | 0.5639 26.39%| 77, 79K £.10 | 0.6555 35, 6%,
16 63, 00% 4.58 | 0.5849 28.49% T8 GTH £.04 | 0.6650 36, 50%
1 100% 8.52 | 0.2935 0. 65% 100%)  11.03 | 0.2927 0. 73%
2 100% 4.87 | 02932 0. 68% 100%| 10,66 | 0.2312 0. B2k
512 4 100% 8.68 | 02922 0. 7% 100%| 10.65 | 0.2830 1. 20%
8 99, B4 8.99 | 0.2912 0.88% 99.83% 11.01 | 0.28349 1. 01%
73 16 99. TTH| 22,43 | 0.2842 1.58% 99.31% 13.30 | 0.2878 1. 224
1 99. 94%| 10.69 | 0. 2959 0.31%] 99.84% 16.86 | 0. 3966 0. 34%
2 100.00%| 10.63 [ 0. 2966 0.34%| 99.82% 16.76 [ 0.2960 0. 40%
1024 '4 99.95%| 10.53 | 0, 2958 0.49%| 99.75%| 15.54 [ 0.32946 0. 54%
8 100.00%| 11.339 [ 0.23946 0.54%| 99.95% 20.71 | 0.3948 0. 524
16 100.00%| d42.84 [ 0.2900 1.00%] 99.98% 41.26 | 0.2929 0. 71%
1 100.00%| 16.23 [ 0. 2985 0.15%] 99.95% 24.90 | 0. 2985 0. 15%
2 100%| 17.34 [ 0.2980 0.20% 100%| 24,12 | 0.2380 0. 20%
4096 4 99.83%| 40.71 | 0.2953 0.47%| 99.97%| 38.38 | 0.2973 0. 27%
8 100%|  70.09 [ 0.2962 0. 38% 100%)  74.63 | 023871 0. 29%
16 100.00%| 172.58 [ 0. 2809 1.91% 99.33%| 167.58 | 0.2947 0. 53%
1 46, 95% 4.46 | 0.4432 34, 32%| 78, 95k 5.03 | 0.8600 56, 00%
2 43, 3% 4.45 | 0.4769 37.69% T4, 20% 4.99 | 0.6374 53. Td¥
64 4 50, 35% 4.47 | 0.4815 38.15% 73.22% 4.85 | 0.6353 53. 53%
] 53. 39% 4.45 | 0.5116 41.16%| 74.31% 4.91 | 0.6384 53. B4%
16 55, 35% 4.52 | 0.5283 42, 88%|  71. 76k £.19 | 0.6428 54, 28%
1 100%| 21.23 | 0.0373 0. 274 100%)  42.47 | 0.0972 0. 28%
2 99, 83%| 51.42 | 0. 0973 0.27%] 99.80%| 43,68 | 0.0972 0. 28%
512 4 100.00%| 23.06 | 0.0367 0.33%) 99.78%| 47.33 | 0.0970 0. 30%
8 98. BO%|  35.15 | 0.0973 0.27%] 99, 61%| 1456, 97 | 0.0973 0. 27%
91 16 100.00%| 85.42 | 0.0873 0.27%) 99.63%| 4802.43 | 0.0974 0. 26%
1 100%| 31.18 | 0.0887 0.13% 100% 68,48 | 0,0988 0.14%
2 100%| 32.31 | 0.0837 0.13% 100%| 71,87 | 0.0987 0.13%
1024 4 100%| 37.58 | 0.0936 0.14% 100%) 75.84 | 00987 0.13%
8 93.65%| 61.85 | 0.0987 0.13%) 99.23%| 3009.74 | 0.0987 0.13%
16 100%| 185.79 | 0. 0837 0.13% 100%) 7956, 02 | 0. 0988 0.12%
1 99. dd%| 56.85 | 0.0994 0. 06%) 99, 90%| 2210.73 | 0.0995 0. 05%
2 100%| 74.35 | 0.0394 0. 064 100%) 3203. 22 | 00935 0. 05%
4096 4 93, TT%| 150.06 | 0.09%4 0. 06%] 99, 96%| 6486, 22 | 0.0995 0. 05%
8 93, 95%| 255.86 | 0.0974 0.26%) 99, 89%| 8029.71 | 0.0995 0. 05%
16 100%| 562.61 | 0.0394 0. 06% 100%) 374.67 | 0.0994 0. 06%
&
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1.2.2 B# 84T 1

WA E 8T
MATCP, ROCEWRH 7= THE R EN . HEO# 5, FEHNiXRoCER &+ %
WX B ¥
TCP &7 ff Fr K AT 7E
VIRE AR
Spinel@l Spinezﬂl : izt?(EE
Leafl @l LeafZ@l Leaf3@l Leaf4@l
VIREEZS:
BB A
1) MRFELL LRI EELEHE T,
2) M -FEEEPFC. DCQCN,
3) X #AHL LB EPFC/ECNE &4, F7F A FPFC/ECNEL E R # E = . TCPHR &
B 5t 2| FA 710, RoCEVRZ B 5t 2|PAF3, BEO. 3% E 77 & HDRR.
1) #HEIEREEBFEAib write bw T EH#HATIT I F I, [E 8 Fnetperf
T ESATTCP8TL, H F4NJEsgA B e T— A Leaf T, 7 4MA TR G A
Beysm & T A ElLeaf o A 3mQP%k# A1, 2. 4. 8. 16, DRREEZEHEE =
W 25 B 1:9, 3:7, 5:5, 7:3, 9:1, G %A JH =504 55 1,
2) FRATBDWREEITERWNELT, X ELeaf26 R % B
ib_write lat TE#ATHEMIK, HEKEETERNHEEKERFE I,
By E— R4 &, DR,
1) ¥4l ERoCEV2IR B L £, B64ABSN R #HA B 0 % ik 8|95% 0L £, &t
HRAER b 15 45 ) ZE5%1% £ S0 B A .
2)  RoCERt ZE ZETCP: RoCE=9: 1t 18] T # & 4 Ims 4 »
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i . e Al Fabric {£ BPFC/ECH
ICP :ROCEessage sid EU‘QPﬂ =i Et}_i H:E_m:%% =it H_‘IE =
1 100% 13.89 | 0.2834 1. 66% 100% 5.60 | 0.8548 4. 52%
2 100. 00% 40. 21 0. 8853 1.47T%| 99, 96% 5.66 | 0.8494 5. 06%
64 4 99% 16.22 | 0.3868 1. 32% 100% 5.68 | 0.8388 6. 12%
3 100, 00% 17.15 | 0. 8855 1.45%| 99 95% 5.76 | 0.8223 T.77%
16 100% 16.88 | 0.8855 1. 45% 9% 5.65 | 0.8339 6. 61%
1 99. T1% 0d. 44 | 0.8964 0. 36%| 100. 00% 6.57 | 0.8887 1. 13%
2 100% 51.37 | 0.8359 0. 41% 100% 6.95 | 0.8868 1. 32%
512 4 100% 185.16 | 0.8964 0. 36% 100% 6. 71 0. 8808 1. 92%
8 99. TI% 038.38 | 0.8965 0. 35%| 100. 00% 6.74 | 0.8630 3. T0%
1.9 16 100% 104, 91 0. 8958 0. 32% 100% 6.64 | 0.8203 7. 97%
1 9% 7.52 | 0.8932 0. 68% 100% 7.43 | 0.8941 0. 59%
2 100, 00% 7.61 | 0.8917 0. 83%] 100, 00% T.33 | 0.8916 0, 5%
1024 4 100% 8.75 | 0.8908 0. 92% 100% 7.49 | 0.8885 1. 15%
3 100% 11.67 | 0.8880 1. 20% 100% 8.37 | 0.8583 4. 17%
16 100, 00% 30.18 | 0.83909 0. 91%| 100. 00% 24.76 | 0. 8857 1. 43%
1 99% 10.64 | 0. 38883 1.17% 100% 12.44 | 0.8963 0. 37%
2 99. 96% 10.65 | 0. 8846 1. 54%| 100. 00% 12.39 | 0.8952 0. 43%
4096 4 100, 00% 21.09 | 0.2818 1.82%| 100. 00% 12.31 [ 0.8903 0. 37%
8 100. 00% 65.68 | 0.8717 2.83%|  99.8T% 51.91 0.8472 5. 28%
16 100, 00% 106,82 | 0.8722 2. 78%| 100. 00% 98.58 | 0.8631 3. 69%
1 100. 00% 16.26 | 0.6718 2. 82%| 100. 00% 5.89 | 0.6596 4. 04%)
2 99, 93% 23.44 | 0.6719 2, 81%| 100, 00% 5.95 | 0.6527 4, T3%)
64 4 99. 98% 27.94 | 0.6718 2. 82%| 100, 00% 6.10 | 0.6352 6. 48%)
i 100, 00% 27.98 | 0.6719 2, 81%] 99, 99% 6,19 | 0,6486 5, 14%|
16 99. TT% 23.59 | 0.6718 2. 82%| 99, 86% 6.50 | 0.6341 6. 59K
1 100% 69.03 [ 0.6932 0, 62% 100% T.50 | 0.6902 0, 98%)
2 99. 80% 84.36 | 0.6929 0.71%| 99. 82% 7.60 | 0.6873 1. 274
512 4 99. T0% 17.17 | 0.6431 5.69%|  99.53% T.50 | 0.6799 2, D1%|
3 100% 23.42 | 0.6777 2. 23% 100% T.41 | 0.6825 1. 7E%)
16 100% 34.34 | 0.6749 2. 51% 100% 14.20 | 0.6592 4, DY)
37 1 99. B5% 7.63 | 0.6954 0. 46%| 99, 93% 9.68 | 0.6949 0. 51%
2 100. 00% 7.52 | 0.6946 0. 54%| 100, 00% 9.32 | 0.6936 0. 64%|
1024 4 99. T5% 24.94 | 0.6797 Z2.03%]  99.68% 9.30 | 0.8915 0. 85%)
3 100% 20.65 | 0.6850 1. 50% 100% 10.00 | 0.6887 1. 13%)
16 99. 83% 31.39 | 0.6866 1. 34%| 100. 00% 35.09 | 0.6893 1. O7%|
1 98% 10.20 | 0.6882 1.18% 100% 14,27 | 0.6971 0. 29%)
2 100% 17.36 | 0.6781 Z.19% 100% 13.98 | 0.6959 0. 41%)
4096 4 100% 12.10 | 0.6831 1. 69% 100% 14.39 | 0.6936 0. 64%)
8 99. 61% 61.55 | 0.6803 1. 97T%|  99. 80% 59.45 | 0.6882 1. 18%|
mﬂﬁ%% 16 99, 98% 132.79 | 0.6824 1. T6%| 100. 00% 127.42 | 0.6865 1. 354
1 98, 674 30.84 | 0.4679 3. 21%| 100, 00% 6.95 | 0.4538 4. 62%)
2 99, T9% 43.55 | 0.4673 3. 21%| 100.00% 6.91 | 0.4407 5. 93%)
64 4 100. 00% 44.16 | 0. 4682 3.18%| 99, 96% 6.82 | 0.4254 7. 46%)
3 100. 00% 40.60 | 0.4680 3. 20%| 100, 00% 6.71 | 0.436%2 6. 38%|
i3 99, 66% 46.28 | 0. 4680 3.20%) 99,984 T.27 | 0.4399 6. 01%)
1 100% T.12 | 0.4917 0. 83% 100% 8.48 | 0.4900 1. D0%|
2 100% 7.43 | 0.4880 1. 20% 100% 9.26 | 0.4872 1. 28%)
512 4 100. 00% T.75 | 0.4805 1. 95%| 99.58% 8.97 | 0.4822 1. TEY)
8 100% 20.50 | 0.4873 1. 27% 100% 9.62 | 0.4886 1. 14%)
55 16 99, 98% 24.48 | 0. 4862 1.38%] 99, 64% 27.61 | 0,4898 1. Om
1 99. 38% 8.89 | 0.4955 0. 45%| 100, 00% 12.44 | 0.4953 0. 47%]
2 99. 66% 8.60 | 0.4949 0. 51%| 100. 00% 11.49 | 0.4941 Q. 59‘5ﬂ
1024 4 99. 90% 8.88 | 0.4925 0. 7% 99, 9T% 12.17 | 0.4919 0. 81%)
8 100% 19.30 | 0.4865 1. 35% 100% 21.05 | 0.4931 0. 69%)
16 100% 48.80 | 0. 4873 1. 27% 100% 50.84 | 0.4937 0. 53%)
1 100% 13.02 | 0.4962 0. 38% 100% 17.50 | 0.4977 0. 23%|
2 100% 13.27 | 0.4956 0. 44% 100% 20.46 | 0.4971 0. 29%)
4036 4 99, 21% 49.20 | 0.4842 1.58%|  99.99% 43.42 | 0.4939 0. 61%)
i 100% 92.50 | 0.4798 2, 02% 100% 89.39 | 0,4963 0, 37%)
16 100% 183.31 | 0.4856 1. 44% 9% 198.84 | 0.4881 1. 19%)
1 90. 00% 6.66 | 0.3337 3.37T%] 8B.6TH 6.43 | 0.3338 3. 38%|
2 88. 73% 6.30 | 0.3303 3.03%) B89.87% 6.37 | 0.3336 3. 36%)
64 4 89. 42% 6.13 | 0.3298 2, 98%) 89.45% 6.44 | 0.3333 3. 33%)
8 89, 80% 6.91 | 0.5331 3.31%) B8R TI% 6.72 | 0.3299 2. 99%)
16 88. 49% T.98 | 0.3307 3. 07%) 89, 06% 6.58 | 0.3404 4. 04|
1 100% 9.83 | 0.2934 0. 66% 100% 14.05 [ 0.2928 0. 72%)
2 100% 9,86 | 0,2927 0, T3% 100% 14.02 | 0,2911 0, 5%
512 [ 100% 10.13 | 0.2927 0. 73% 100% 15.30 | 0.2926 0. T4%)
8 100. 00% 20.98 | 0.2914 0. 86%| 100. 00% 22,61 0. 2916 0. 84%)
73 16 99. 92% 40.79 | 0.289% 1.04%) 99, 98% 44.14 | 0.2916 0. 4%
1 100. 00% 12.20 | 0. 2968 0.32%) 99, 84% 20.43 | 0.2966 0. 34%)
2 99.11% 12.16 | 0. 2957 0. 43%) 99, 83% 21.29 | 0.2956 0. 44%)
1024 4 99. 73% 21.46 | 0.2963 0. 37%| 100, 00% 22.39 | 0.2965 0. 35%)
8 99. 59% 44,79 | 0.2950 0. 50%] 100. 00% 44.66 [ 0.2956 0. 44%|
16 100. 00% 81.98 | 0.2892 1. 08%] 99.87% 5546.48 | 0.2971 0. 29%)
1 99. T9% 19.79 | 0.2985 0.15%] 99.99% 33.04 | 0.2985 0. 15%)
2 100% 41.30 | 0.3981 0.19% 100% 41.11 | 0.2984 0. 16%|
4096 4 100. 00% 76.19 | 0.2982 0.18% 99.81% T7.53 | 0.2986 0. 14%
8 100% 183,00 | 0. 2805 1. 95% 100% 5915. 33 | 0. 2988 0. 12%)
16 99. 93% 286.59 | 0.2810 1. 90%) 99.67% 3B0.61 | 0.2960 0. 40%)
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91

1 T0. 8T% 5.76 | 0.1927 9.27%| 75, 99% 6.47 | 0.2327 13. 27

2 T3, 28% 6.08 | 0.1817 8.17%| T75.4T% 6.42 | 0.2323 13. 23%

64 4 T2, 00% 6.04 | 0.1917 9.17%| T6.3TH 6.67 | 0.2396 13. 964

3 T2, 0d% 5.76 | 0.1360 9.60% 78,4 6.80 | 0.2447 14. 47%

16 80, 00% 25.18 | 0.2650 16.50%| 81, 05% 7.24 | 0.2800 18, Q0%

1 100% 29.73 | 0.0973 0.27% 9% 56.50 | 0.0973 0. 27%)

2 99, 97% 31.79 | 0.0973 0.27%| 100.00% 75.54 | 0.0873 0. 27%)

512 4 99, 8T 38.33 | 0.0973 0.27%| 100. 00% 24.33 | 0.0973 0. 27%)
i} 100, 00% 294, 97 | 0.0973 0.27%| 99, 98% £111.84 | 0.0974 0. 26%)

16 99, T3% 526.49 | 0.0973 0.27%| 100. 00% 11192. 42 | 0.0374 0. 26%)

1 100% 47. 37 | 0. 0937 0.13% 100% 118.56 | 0. 0987 0. 13%)

7 100% 50.41 | 0. 0987 0.13% 100% 152,85 | 0.0986 0. 14%)

1024 ’4 100% 66,85 | 0.0987 0.13% 100% 3822.97 | 0. 0987 0. 13%)
8 99, 96% 198.53 | 0.0987 0.13%| 100.00% 9867.41 | 0.0887 0.13%)

16 9% 579,87 [ 0.0987 0.13% 100% 20674.71 | 0,03988 0. 132%)

1 100, 00% 84.45 | 0.0995 0.05%| 100, 00% 5135.91 | 0.09%5 0. 05%|

2 100% 170. 69 | 0.0995 0. 05% 100% 10810.08 | 0.0995 0. 05|

4096 4 99, BTH 262,28 | 0.0995 0.05%| 99,824 21786.30 | 0.0395 0. 0%,
i} 99, 63% 734.16 | 0.0995 0. 0B%| 98, 98% 33629. 22 | 0.0995 0. 05|

16 100% 954,12 | 0.0997 0.03% 100%| 237093, 88 | 0.0996 0. 0d%)

&

2 THETHRE

2.1 PFC F4i5kn

WX IR E PFCZE 41 T %7
Wik B IF 1% 4 7 [F] POD A 3 # 77 B PRCAL 41 .
3 2H ]

PRI HE

BB A

WA EEFN R & E% TR,

2) W REEPFC. DCQCN.
3) X #A EEEPFC/BCNE 451, F7H A FPFC/ECNEL B R # B £ . H FRoCEBR 41
2|30AF|, FF/B3. ABAZIPFC3hRE, HELE3. AN FIDRRIEE, 8 Ll 45:5,
4) AL AE EPFCIL A M 2 &E
1) A7 & ¥E LPFCE I Deadlock, L% HAT Fabric, > HDCQCN;
S 5 B 2) %Ll E¥Fshutdown P & 825 .
3) #n W BToR 4T M 4DSCP A 2489 (ROCEV2) , 3 pk FA Z|3E4CBD, i % Deadlock. (A

EREREN A% REBSINE G, AEEREportF%)
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4) WRINE B KZH M A RWBHPEC, ¥ LU leaf28klealf301 FATIR ERE, fX
¥ 4PFC, ﬁ?gﬁiﬁDeadlock

5) A RE, WEPFC Deadlock sk 4e

6) EQFﬂCBDthf*‘porté@PFC T 47 7 CBD, ﬁ%ﬁ%Deadlocko

7) lxﬁ% PN E, E#HIT LRRE, Deadlock N X 4,

8) MEPFCHIZ A, ME &3m0t EcosfA B & 1,

D) ﬁ%i&APFC Deadlock.,

bR 2) WERMTMTEEE, T ZI PFC Deadlocks
H10<{->h7
H4<->H3
[root@h7 ~1# ./send traffic.sh -c h18,h7 -n 1 -s 4096 -1 128008 &
[1] 444287
[root@h7 ~1# ssh hile
ast login: Fri Jul 19 15:08:22 2019 from 192.89.52.195
[root@hle ~]# ./send_traffic.sh -c h1e,h7 -n 1 -s 4096 -1 120000 &
[1] 163652
[root@hle ~]# exit
Logout
Connection to hl@ closed.
[root@h7 ~1# ssh h4

Wik &R ast login: Fri Jul 19 14:54:14 2019 from 192.89.52.141
[root@h4 ~1# ./send traffic.sh -c h3,h4 -n 1 -s 4096 -1 1200008 &
[1] 23434
[root@hda ~]1# exit
Logout
Connection to h4 closed.
[root@h7? ~]# ssh h3
ast login: Fri Jul 19 14:55:41 2019 from 192.89.52.195
[root@h3 ~1# ./send traffic. Hh -¢ h3,h4 -n 1 -s 4896 -1 120000 &
[1] 19708
[root@hz ~]#
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Interface Queue lecelve : ReceivedRate (pps) DeadlockNum
TransmittedRate (pps) RecoveryNum

1e8GE1/0/1 3 3020027
(5]

(5]

(5]

100GE1/0,/2 3 8
¢]

5]

5]

23GE1/0/1 3 ¢]
754944

4]

5]

23GE1/6/2 3 <]
2]

2]

2]

25GE1/06/3 3 4]
¢]

Received(Fram ReceivedRate (pps) DeadlockNum
ansmitted(Fram : drate(pps RecoveryNum

18BGE1/B/2
25GE1/0/1
25GE1/0/2

25GE1/0/3

<L eafl> dis int b | 1 up
: Physical
administratively down
standby
loopback
spoofing
EFD down
ETHOAM down
Dampening Suppressed
port alarm down
DLDP down
CFM down
: STP 1instance discarding
nUti/0utUti: input utility ratefoutput utility rate
nterface PHY Protocol InUti OutUti  inErrors outErrors
up up 0.05% 0.01% ¢] <]
E1l/0/ up up 0% 0.85% :] i
SGEl/0/2 up up 0% 0.91% :] i
Ethesa/8 up up 0.01% 0.01% ¢] <]
NULL® up up(s) 0% 0% 5] 8
Vlanifie up up -- ] ]

—
MO oM O W
L el e e et e

2020-09-02 Page 15 of 32




ODCC J& 451 P 45 il J 74

-

fit EPFC dead lock freelfi & 1% &9
2= dis int b | 1 up

administratively down
~down: standby
loopback
spooting
BFD down
ETHOAM down
Dampening Suppressed
port alarm down
DLDP down
: CFM down
(sd): STP instance discarding
InUti/0utUti: input utility rate/output utility rate
Interface PHY Protocel InUti OutUti  inErrors outErrors
1808GE1 (]3] up 0.01% 46.76% a 2]
[ up up 46.76% 0.01% ¢] 4]
25GE1/0/1 up up J9.98% 99.97% 0 0
LoopBacke up upl(s) 0% <] ]
MEtha/8/0 up up 0.81% 0.01% €] 8
up(s) 3% 8% o e}

Queue  CIR/PIR ; ate Dropped Drop Rate Drop Time
(% or kbps) ack s ackets/Bytes)

Pfcit # A A
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<Leaf2=dis dcb pfc

Recelved(Frames)
Transmitted(Frames)

108GE1/0/1

100GE1/0,/2

Received(Frames)
Transmitted(Frames)

100GE1/8/1

1e8GE1/0/2

Received(Frames)
Transmitted(Frames)

PSGEL/0/1

P5GEL/0/2

25GEL1/0/3

25GE1/0/4

25GEL1/0/5

P5GEL1/0/6

2SGEL/0/24

ReceivedRate(pps)
TransmittedRate (pps)

ReceivedRate(pps)
TransmittedRate(pps)

ReceivedRate(pps)
TransmittedRate(pps)

DeadlockNum
RecoveryNum

DeadlockNum
RecoveryNum

DeadlockNum
RecoveryNum
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E i

2.2 RoCE Z8A#i{k

WRAFE FETRMN

WREW | AR R & X HFRCEV2R X EFR X EREE

P 2R A -
— 25GE
Spinel@l SpineZ@l 100GE

JA—S7AN

ﬁﬂﬂﬁ%ﬁ Leafl @l Leaf2@l Leaf3 @l Leaf4@l

) FaEEFH RS G
WK P B 2)  FTE R BALEE g 0 T £ 86PFC, ECNZ TH W& ek, xo4F &
& Flib write bwiT i T E = 4 84T 1HRoCER &, H A% £1.

) #BRGATTUERARRAEZFBXNGEL, BEEZAHE, ZEK,

TR JFIP. EEYIP. JRMAC. EEMACKEA.

%% B T~ 24 gk PFC. ECN

=L eafl=dis curr int 25g 1/0/1

interface 25GE1/8/1
vy port default vlan 18
I
WRER trust dscp _
device transceiver 25GBASE-COPPER

return

24T 1 RoCE W&
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int b | 1 up

dmln1atrat1ue1v down
standby
loopback
spooting
BFD down
ETHOAM down
Dampening Suppressed
: port alarm down
: DLDP down
M down
5TP instance discarding
1nput utl]ltu rate/output utl]ltv rate
PHY Protocol InUti OutUti  1inErrors outErrors
up up 13.31% 0.17% <] <]
up up . B. <] <]
up up % %] @
up up B.01% .01% &] 2]
up up(s) 0% 0% ]
up &}

Drop Rate
( bps)

1p tch slot 1

Source-MAC tination-MAC Vlan .
) ination-IP Source-Port Destination-Port
850N

4791

8200122545410208
effffoeseesddeeafe

U4c1f11zb pe1s8
203d70e71dff0als6

&u
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2.3 ROCE $&ERT#11k

JWRTH RoCE£ gE 7T 1L

WK E # MKV & L FHFRoCEV2R S I £ TR E4A . Aok, RITH Atk

IREEEN P
Spinel@l SpineZEI : i;géE
Leafl @l LeafZEl LeafSEl Leafdal
JRIE
BB &

1) RIFEUEFHEHEETE TE,
2) W -FHE.EPFC. DCQCN,
3) KA LB EPFC/ECNE &4, B4 A | FPFC/ECNEL B (R # & = .

1) fleaf EHCE E & ¥ ¥ An bk G 7] L EYRoCEV2E 8 VR & 2 T T ko
R B 2) [ —*ftLeaft2& Server X # R MRoCER &, A THLE £1.
3) ¥Leaf#y2&Server & % M MRoCE &, A AL £1.

FHMER ) #BRAATATUEFEETROESL, RIT. MEAERBRINE E N8 T,

BE:
[Leaf4] dis curr | sec in assign

assign forward enp netstream enable slot 1

PR LER

[Leafdldis curr | sec in analy

fraffic—analyﬁiﬁ rocev2 global inbound
traffic-analysis rocev2 drop global

[Leafal}
& TOR
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[Leafd4ldis int b | 1 up

dmln1~trat1ue1u down
standby

loopback

spoofing

BFD down

ETHOAM down

Dampening Suppressed

port alarm down

1nput utility rate/output utility rate
PHY Protocol InUti QutUti
up up B.01% 0.01%
up up B.81% @ Ol%
up up 2.00%
up up
up up
up up(s)
up up

rocev? cache sl

client to server
round trip time(ns)
cache information:

display traffic-anal
rver to client
throughput (kB RTT:
raffic ana1 1

S Read Pkt T
Interface
Read Pkt T
Interface

ClientQP
: NAK Pkts

25GE1/8/1

%]
23GEl/0/2

mlnlatratlvely down
: standby
: loopback
spoofing
: BFD down
) : ETHOAM down
: Dampening Suppressed
: port alarm down

TP instance discarding
1: 1nput wtility rate/output utility rate
PHY Protocol InUti OutUti
up up 25.11% ©0.50%
up up 0.81% @
up s} 2.02%  100%
up up 9% 0.01%
up up 0.81% 0.01%
s] up(s) 0% 0%
up up --

inErrors outErrors
2] B
2] 8
2] B
2] 8
2] 8
<] 5]
<] 8

Send/Write Pkt T

Send/MWrite Pkt T

inErrors outErrors
¢] 8

2] a

¢] <]

&]

]

%]

&]
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[Leafd4] display traffic-analysis rocev2 cache sl 1
NOTE: 52C: server to client client to server

T: throughput(kB/s) RTT: round trip time(ns)
raffic analysis cache information:

ClientQpP C25 Read Pkt T €25 Send/Write Pkt T
C25 NAK Pkts Interface
rerQp Read Pkt T 52C Send/Write Pkt T
NAK Pkts Interface

16018 2]

8 188GE1/8/1
11167 8

2] 25GEL1/B/1

3 SHRAFHER

3.1 SHAFMHEMEEDSS)

R E oA R G P AR IR
W3R B W oA R P BRI IR,

W42k 26 W«

Spinel Spine2
vl < | e
PRI
6 nodes 18 nodes
BB A
1) SpinefileafZ MELE A d, % &8 %A KECMP, H Hleafl T6& fFiET
% ZENVME SSDFE 4,

2) MELGAGMHAS, BHAGMHT A, TEH ELHEFIOT A

3) FElLeaf2 THYISANITH T AL FEFI0OT A DIMRTI03 5 &k .

4) R #HAH LT EPFC/ECNE 4, Fr-F A | PFC/ECNEL & 1 # & = .
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1) SN ES E4E%# 4 4 LUN, §4 LUN100G, —3£ 72/~ LUN, /] fio T A
XA 72 AN LUN MR DA T A A iR B A, 0% %, 10PS, TFHME, #
R AEHT o

OLTP Y 50% | 50% | 8K-64K
256K-
OLAP Y 50% | 50% M
o, [o) _
HEP® | v AT
(o] (o] -
Exchange Server
Y 30% | 70% | 512K
Y 20% | 80% | 64K
16K-
. Y 20% | 80%
B3 64K
16K-
Y 40% | 60%
64K
BHAER 103 10PS. BW fu-FIatIE . 3 B A JE,
WRER
£

4 KR RoCE ML

41 PEPODEMA43T1

WRTE FEPODIR #4471
- MERTCP. ROCER & THE M E BN, Mg 5, B A NKRoCER
b}
T ZTCPE v R H KA,
WHRIF % A 2 T -
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Corel@l CorEZQI
Spinel@l Spine2@l Spine3@l Spine4@l

Leafl @l Leafzm Leaf3 @l Leafd @l

BB A&

D REUEHHPREEF TE,

2) M FELEPFC. DCQCN,

3) XA LEEPFC/ECNF 41, FArA A ] #PFC/ECNED & 1R ¥ B £ .
TCPyL & B 4F 2IFA 710, RoCEJL & ¥4 2|\ 713, BEO. 3AFIHE 7
7 #DRR.

1) T EEPODENS & R4 24 Fib write bw T E#4T43T 14 %k, B &
& Flnetperf T A #4TTCP44T1, 4 &K E ¥ J64B. 512B. 1024B.
40968, % 3%QP%ki A1, 2. 4. 8, 16, DRRAZE L EE £1:9, 3:7,

WP B 5:5, 7:3, 9:1, 1CFH A E R T A
2) ERASHEINREFEANERRNEILT, HFEPODW2E RS EHEA

ib_write lat TAIATHENK, HEKESHEZRAHLKERE
—%, B AR M5 &, TRHE,

FHER

1)

R _ERoCEV2IR & o & &, FR64BIN 4 AL # 0 #3348 3] 95% LL
o BurHAERANRETE N

PR

2)  RoCERtZE #ETCP: RoCE=9: 1t {7 T~ 45 #1 7 10ms 14
i . s AT Fabric {E4EPFC/ECH
[[CP:ROCEessage sig ﬂj!iQPﬂ =i HTLE B Hf-ﬁ}%% E HTLE 2] H:E.;.E
1 100% 7.01 | 0.7670 | 13.30% 100%  6.75 | 0.7371 | 16.29%
2 99, 94% 10.60 | 0.8873 1.27%| 100.00%  6.91 | 0.8185 3. 154
64 [ a9% 33.26 | 0.8875 1. 26% 1006  6.79 [ 0.8113 2. 87Y%)
] 99, 28% 11.15 | 0.8795 2.08%  99.37%)  7.04 | 0.8000 | 10.00%
16 100% 11.27 | 0.8788 2.12% 100%|  6.85 | 0.7865 | 11.38%
1 100, 00% 22.67 | 0. 3964 0.36%  99.99%|  7.92 | 0.8683 3. 17
2 100% 25.50 | 0.3964 0. 36% 1008 7.99 [ 0.8838 3. 64Y)
512 g 100% 29.53 | 0.8961 0. 35% 100M|  7.87 | 0.8811 3. 89%
f] 99. 97% 34.80 | 0.8963 0.37%| 100.00%]  7.86 | 0.8569 4. 31
16 100% 36.94 | 0.8964 0. 36% 100%  7.92 | 0.8409 5. 91|
i 100% 2.58 | 0.8935 0. 65% 100M|  8.32 [ 0.8871 1. 29%
2 99. 91% 2.82 | 0.8936 0.64% 99.94%|  8.46 | 0.8843 1. 57
1024 4 100% 9.65 | 0.8338 1. 62% 100M|  8.41 [ 0.8309 1. 919
! 100% 9.99 | 0.8385 1. 16% 100  8.64 | 0.8748 2. 524
16 100, 00% 9.43 | 0.8751 2.49%| 100.00%]  8.72 | 0.8257 7. 43
i 9% 11.28 | 0. 8805 1. 95% 100M|  10.82 [ 0.8529 3. T1%
i 99. 98% 11.40 | 0. 8805 1.95%| 99.78%| 10.75 | 0.8380 6. 20%)
4096 4 100, 00% 12.85 | 0.8832 1.68% 100.00% 11.40 | 0.7862 | 11.38%
f] 99. 34% 14.21 | 0.8761 2.39%| 99.90%| 12.96 | 0.7788 | 12.1%%
16 99. 22% 46.82 | 0.8791 2.09%|  99.77%| 53.43 | 0.8098 9. 024
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1 99, TH% 8.06 | 0.7215 2. 15%) 95, T9% 6.70 | 0.7122 1.22%
2 99, T0% 13,31 | 0.7239 4, 39% 94, d6% 6,65 | 0.710% 1. 05%
64 4 G8. T34 12,84 | 0.7257 2. 57% 93, 98% 6,73 [ 0.7045 0. 45%
3 100, 00% 13.32 | 0.7264 2. B4%  93.02% 6.86 | 0.7080 0. 60%
16 49, 864 14.44 | 0.7236 2. 36% 97, BhY 6. 70 | 0.7040 0. 40%
1 100% 32.81 | 0.6931 0. 69% 100% 8.48 | 0.685Z 1. 48%
7 99, 89 48.18 | 0.63930 0. 7T0%[ 100. 00% 8.44 | 0.6848 1.52%
312 4 100, 00% 44,47 | 0,6931 0, 69%| 100, D0% 8.46 | 0,6812 1, 58%
3 100% 51.83 | 0.6922 0. 78% 100% 8.92 | 0.86711 2. 89%
37 16 100% 63.84 | 0.8825 1. 75% 100% 8.59 | 0.8673 3. 27%
1 100, 00% 15.49 | 0. 6858 1. 42% 99, 33% 9.26 | 0.6931 0. 69%
2 99, 944 8.45 | 0,684 1. 46%| 99, 484 9.13 | 0.6924 0. T6%
1024 4 99. b0t 27.14 | 0.6769 2. 31% 99.19% 9.16 | 0.6904 0. 95%
g 100% 8.99 | 0.6748 2. 52% 100% 9.40 | 0.6845 1. 55%
16 100, 00% 10,15 | 0.6776 4, 24%| 99, 96% 9.85 [ 0,6573 4, 27%
1 100% 11.04 | 0.8855 1. 45% 100% 12,51 | 0.83927 0. T3%
2 100% 12.13 | 0.6839 1. 61% 100% 12.44 | 0.6878 1. 20%
4096 4 100% 24.90 | 0.6859 1. 41% 100%  14.01 | 0.685E 1. 44%
3 99. 664 15.40 | 0.8787 2.13%| 99.56%] 15.28 | 0.B763 2. 37%
16 100, 00% 63.73 | 0.6792 2.08%| 99.76%] 65,08 | 0.6702 2. 98%
1 6. 90k 5.63 | 0.6501 15.01%| 29, 31% £.50 | 0.6932 19, 324
2 85. 15% 5.96 | 0.B83T 18.37%| H5.01% 6.36 | 0.6789 17, 89%
64 4 81.6T% 6.02 | 0.6663 16.69%| 34, 90% 6.33 | 0.6852 18, 52%
8 83, T 6.48 | 0.6743 17.43%| 34, 01% £.43 | 0.6746 17. 464
16 79, 12% 5.30 | 06576 15. 76%| 24, 90% £.38 | 0.6830 18, 364
1 100% .27 | 0.4905 0. 95% 100% 9.29 | 04887 1. 134
2 R .32 | 0.4301 0. 99% 100% 9. 86 | 04870 1. 30%)
512 4 100, O0% .12 | 0.4744 2.56%) 99, 93% 4.85 | 0.4816 1. B4
8 100% 55.73 | 0.4861 1.39% 100% 9.65 | 0.4734 2, BEY|
e 16 93. 9d% 30.30 | 0.4793 2.07%  99. 76k 9.10 | 0.4761 2. 49|
o 1 99. 95% 9.14 | 0.4956 0.45%) 99.31% 10.11 | 0. 4947 0. 53%|
2 98. 864 9.26 | 0.4953 0.47%| 99,77 9.97 [ 0.4943 0. 57%
1024 4 99, 24% 9.53 | 04938 0.62%| 100, 00% 10.91 | 0.4918 0. 824
8 100% 34.78 | 0.4808 1. 92% 100% 10.05 | 0.4891 1. Dok
16 100% 24,39 | 0. 4858 1. 44% 100% 22,87 | 0.4815 1. 854
1 100% 12.72 | 0.43948 0. 52% 100% 16. 86 | 0.4971 0. 2%
2 100% 13,23 | 0,459 1. 09% 100% 17,10 | 0, 4963 0, 32%)
4096 4 99, 984 43.31 | 0.4758 2.42%) 100, 00% 18.29 | 0.4956 0. 444
8 100% 49.85 | 0.4821 1. 79% 100% 39.30 | 0.4300 1. 00%)
16 100% 100,94 | 0.4842 1. 58% 100% 80.74 | 0.4894 1. 06%|
1 B0, 59% 5.57 | 0.5695 26, 95%| 86, 10% 6.37 | 0.8834 38, 34%
2 53. 9TH 5.71 | 0.5851 25.01%) TT.79% 6.20 | 0.6560 35. 60%
64 4 51, 49% 5.69 | 0.5705 27.00%| T8 43% 6.31 | 0.6522 35. 22%
8 50, 59% 5.83 | 0.5614 26, 14%| T7.20% 6.21 | 0.6539 35. 39%
16 539, 54% 5.76 | 0.5626 26, 26%| 76, 40% 6.37 | 0.6457 34. 574
1 9% 9.72 | 0.2935 0. 65% 100%  11.12 | 0.2928 0. T2%)
2 100% 10.03 | 0.23%30 0. 70% 100% 12,04 | 0.2913 0. 57%)
512 4 100% 10.08 | 0.32926 0. 74% 100% 12,16 | 0.2880 1. 20%)
8 99, BEK 10.19 | 0.2913 0.87%) 99.8Th| 12,76 | 0.2898 1. D24
73 16 100, Q0% 20.88 | 0.2851 1.49%) 100.00%) 21.98 | 0.2879 1. 214%
1 100, 00% 11.86 | 0.2968 0.32%| 99.84%| 17.24 | 0.2366 0. 34%]
2 99, 91% 11.91 | 0. 2966 0.34%) 99.99%) 17.13 | 0. 2361 0. 39%)
1024 4 99, 24% 12.30 | 0.2959 0.41%) 99.43%) 17.35 | 0.2946 0. 54|
8 99, 83% 15.88 | 0.2949 0.51%) 100.00%) 21.34 | 0.23948 0. 524
16 99, 81% 40.52 | 0.32308 0.92%) 99.83% 40.58 | 0.2330 0. 70%)
1 99, TO% 17.54 | 0. 2985 0.15%) 99.89%) 34,00 | 0. 2986 0. 144%]
2 9% 17.86 | 0.2930 0. 208 100%| 25.93 | 0.2981 0. 19%]
4096 4 100, 00% 35.24 | 0.2954 0.46%) 100.00%) 32,07 | 0.2973 0. 274
2 100% T6.73 | 0.2964 0. 36% 100%|  73.71 | 0.2971 0. 29%)
16 99, 92% 15877 | 0. 2348 1.52%) 99.62%) 159.68 | 0.2346 0. 54|
1 43, 50% 5.67 | 0.4658 36.08%| 79,254 6.20 | 0.BB07 56. OT%
2 49, T6% 5.66 | 0.4782 37,82 T2, 19% 6,12 | 0.6293 52, 95%
64 4 50. 36% B.756 | 0.4753 37.03%| 7B 1TH 6.24 | 0.6503 EE. 02
2 49, 24% 5.70 | 0.4685 36.80%| T3, 79 6.28 | 0.6343 53. 48%
16 57, 42% 5.73 | 0.5568 45, 68%| 75, b4 6.29 | 0.8478 54. 73%
1 9% 22.73 | 0.0872 0.23% 100% 42,64 | 0.0973 0. 274
2 100. 00% 23.57 | 0.0973 0.27%) 99.93%) d4.36 | 0.0872 0. 23%|
512 4 100, 00% 24,72 | 0.0871 0.29%) 99.93% 4852 | 0.0870 0. 30%)
8 99, Ta% 34.70 | 0.0373 0.27%) 100.00%) 52,81 | 0.0373 0. 274
91 16 99. 10% 82.31 | 0.0872 0.22%) 100.00%) 4369.16 | 0.0874 0. 26%)
1 8% 31.62 | 0.0987 0.13% 100%|  B7.69 | 0.0987 0. 1:3%
2 100% 33.86 | 0.03987 0.13% 100%  70.42 | 0.0986 0. 14%)
1024 4 100% 38.16 | 0. 0987 0. 13% 100%|  76.90 | 0.0986 0. 144%]
8 99, 92% 62,92 | 0.0387 0.13%) 99.89%) 87.43 | 0.0387 0. 13%)
16 100% 463,44 | 0. 0987 0.13% 100%| 878178 | 0.0988 0. 12%]
1 100, 00% 455. 05 | 0. 0995 0.05%| 100, 00%) 2215.76 | 0.0995 0. D54
2 100% 75.17 | 0.0995 0. 05% 100%| 4486, 23 | 0. 0995 0. D54
4096 4 98, 57% 130.04 | 0.0994 0.06%| 100, 00%| 9308.52 | 0.0395 0. 05%|
8 99, 97 T58.02 | 0.0996 0.04%| 99, 83%| 6761.53 | 0.0395 0. 054
16 100% 940.56 | 0. 0997 0. 03% 100%| 578.39 | 0.0997 0. 03%)
i
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42 PEPODERMSHT1

MRFE | ¥PODIE 8T

WMGATCP. ROCEW M7= T E eyt EM . B OH 5, R NRRoCER &
A% TCP RSP AR (K AT 7E &

P2 P

Corel @l Corezﬂl

Vl=E78: )

B A

1) RIFEUEHEHEETE TE,

2) W -FE EPFC. DCQCN,

3) X #AL LB EPFC/ECNZE &%, A& A | ' PFC/ECNEL B 1R #F & < . TCP
WEB A F|PAF|0, RoCEREBATFIINF|3, BEO. 3SNFEEHFRH
DRR,

1) #HHIERSEMFAHib write bw T ESATSIT 1 TR, [ o F
netperf T E#ATTCP84T1, H F44JEsk A B s A F—APODT, F4h
AN R A0 B s A T A REPOD T & 3QP%CE A1, 2. 4. 8. 16, DRR
WEWEEZL:9, 3:7, 5:5, 7:3, 9:1, iCFKF T A ERE T
7,

2) FERASBRONREFENTRROENLT, HFHEPODH2ERFBEA
ib_write lat TE#ATHIENK, HEKESEERNWEREKERE—
B, BWm A —RE& &, IDREE,

WP B

1) 2 ##lL ERoCEV2I & L&, B64BSA# AL H 8 0 # 57 i 8|95% A |,
LR Bk ] 15 4 5% Z S E A .
2)  RoCEtZE £ETCP: RoCE=9: 1 b 7] T~ 45 #1 72 10ms 1 »
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[TCP:ROCEessage sid RURQPEY =i Etéll‘abncttﬁ_ A EgPFC/ECN EBeE
1 100% 17.86 | 0.8833 1.6TH 100% 6.74 | 0.8648 4. B2%

2 100. 00% 15.84 | 0. 868 1.32%)  99. 30% 6.85 | 0.8485 5. 15%

64 4 100% 25.25 | 0.8848 1.52% 100% 6.80 | 0.8389 6.11%

8 100. 00% 16.82 | 0. 8367 1.33%) 99.T1% 6.85 | 0.8212 7. 884

16 100% £2.96 | 0.8870 1. 30% 100% 6.90 | 0.8320 6. 80%

1 99. BE% 81.44 | 0. 8963 0.37%| 100. 00% T.73 | 0.8891 1. 09%

2 100% 18.51 | 0.83945 0. 55% 100% 8.05 | 0.8870 1. 30%

512 4 a8% 175.05 | 0. 8963 0. 37% 100% 7.99 | 0.8806 1. 94%

g 99. Td% 144.40 | 0. 8960 0.40%) 100, 00% 7.94 | 0.8620 3. 80%

1.9 16 100% 5. 91 | 0.8966 0. 34% 100% 7.95 | 0.8180 8. 30%
1 100% 8.01 | 0.8933 0. 67% 100% 8.48 | 0.83943 0. 57h

2 100. 00% 8.80 | 0.8331 0.69%|) 100. 00% 8.54 | 0.8915 0. 85%

1024 4 100% 24.18 | 0.8300 1. 00% 100% 8,60 | 0.8881 1.19%

g 100% 84.88 | 0.8912 0. 88% 100% 8.81 | 0.8573 4. 27%

16 100. 00% 23.69 | 0.8870 1. 30%) 100. 00% 26.84 | 0. 8862 1. 38%

1 100% 11.68 | 0. 8877 1.23% 100% 13.08 | 0. 3965 0. 35%

2 99. B1% 10.60 | 0. 8727 2. 7T3%| 100. 00% 13.39 | 0.8953 0. 47%

4096 4 100. 00% 12.09 | 0.8795 2. 05%) 100. 00% 13.83 | 0.8909 0. 91%

g 100. 00% 48.72 | 0. 8875 1.35%) 99. 974 48.31 | 0. 8470 5. 30%

16 99. 53% 99.57 | 0.8811 1.89%) 100, 00% 101.35 | 0. 8615 3. 85%

1 99. B4% 16.54 | 0.6720 2. 80%| 100, 00% T.27 | 0.6596 4, 04%

2 99. 99% 24.53 | 0.8719 2.81%|  99.52% 7.32 | 0.6529 4. T1%

64 4 100. 00% 28.05 | 0.6719 2.81%| 100. 00% 7.33 | 0.6351 6. 45%

g 9. 96% 24.63 | 0.6721 2.T9%| 99 90% 7.45 | 0. 6496 5. 04%

16 99. 94% 28.53 | 0.6721 2.T9%| 100, 00% 7.52 | 0.6336 6. 64%

1 100% 66.43 | 0.6330 0.70% 100% 8.83 | 0.6903 0. 37%

2 93, 9% 85.38 | 0.6329 0.71%| 100, Q0% 9.12 | 0. 6873 1. 27h

NURRY 512 4 99. 46% 9.54 | 0.6845 1.55%  99.99% 9.04 | 0.6801 1. 39%
ymﬂﬁ% % 3 100% 22.42 | 0.6739 2. 61% 100% 9.01 | 0.6824 1. TE%
37 16 100% 41.97 | 0.6743 2.5T% 100% 17.70 | 0.6611 3. 89%
. 1 99, 9% 8.80 | 0.6306 0. 44%| 100, Q0% 9.77 | 0.6951 0. 49%
2 100. 00% 8.87 | 0.6926 0.74%| 100. 00% 10.14 | 0.6938 0. 62%

1024 4 99, 9TH 8.84 | 0.6905 0.95%| 99.87% 10.60 | 0.6916 0. 84%

g 100% 10.08 | 0.6853 1.47% 100% 11.08 | 0.6888 1.12%

16 93, ATH 30.46 | 0.6875 1.26W] 99, 7TH 34. 60 | 0. 6893 1. OTH

1 100% 21.74 | 0.6830 1.10% 100% 15.09 | 0.6972 0. 28%

2 100% 13.58 | 0.6333 0.67% 100% 15.58 | 0. 6962 0. 38%

4096 4 100% 14.93 | 0.6810 1.90% 100% 16.49 | 0.6935 0. 65%

g 99. 9% 58.41 | 0.6790 2.10%| 100, 00% 64.24 | 0. 6882 1.18%

16 99. T8% 123.57 | 0.6795 2.05%| 99, 99% 133.58 | 0.6857 1.43%

1 99, 78% 31.88 | 0.4678 3.22%|  99.42% 8.11 | 0. 4556 4. 44%

2z 100. 00% 44.25 | 0.4678 3.22%| 99.73% 8.18 | 0. 4406 5. 34%

64 4 95, 98% £3.06 | 0.4678 3. 224 100, Q0% 7.983 | 0.4359 7. 41%

g 99. 6T% 47.81 | 0.4678 3.22%| 100. 00% 8.29 | 0.4360 6. 40%

16 100, 00% 51.01 | 0.4680 3. 20%| 100, 00% 8,60 | 0.4383 6. 17%

1 100% 8.54 | 0.4916 0. 84% 100% 10.07 | 0.4901 0. 39%

2 a9 8.88 | 0.4312 0. 884 100% 10.01 | 0. 4873 1. 2Th

512 4 99. 9T% 8.85 | 0.4873 1.27%| 100. 00% 10.30 | 0.4893 1. T7%

g 100% 9.60 | 0.4868 1.32% 100% 10.36 | 0. 4887 1.13%

cc 16 99. 56% 28.07 | 0.4876 1.24%|  99.86% 25.63 | 0.4896 1. 04%
o 1 99.13% 9.93 | 0.4968 0.42%| 99, 91% 13.74 | 0.4953 0. 4Th
2 93, T0% 10.33 | 0.4952 0.48%| 100. Q0% 13.73 | 0.4942 0. 58%

1024 4 9. 54% 10.23 | 0.4832 0.68% 99, 95% 12.64 | 0.4920 0. 80%

3 100% 23.14 | 0.4890 1.10% 100% 27.32 | 0.4933 0. 6Th

16 100% 47.27 | 0.4862 1. 384 100% 47.39 | 0.4937 0. 63%

1 100% 13.65 | 0.4963 0. 3Th 100% 20.41 | 0.4978 0. 22%

s 100% 14.00 | 0.4858 0.42% 9% 20.39 | 0.4970 0. 30%

4096 4 100. 00% 39.86 | 0.4864 1.36% 99, 93% 47.26 | 0.4937 0. 63%

g 9% 65.57 | 0.4833 1.67% 100% 86.63 | 0.4963 0. 37%

16 100% 192.72 | 0.4825 1.75% 100% 194.18 | 0. 4905 0. 35%
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1 39, BE% 6.95 | 0.3288 2. 88%] B9, 9TH 7.85 | 0.3366 2. GBS

P 38. BE% T.46 | 0.3341 3.41%|) B9, 544 7.80 | 0.3309 3. 09%

64 4 88. 93% 9.16 | 0.3214 2.14%) BS.68% 7.30 | 0.3300 3. 00%

8 88, 59% T.89 | 0.3317 3.17T%| B9.31% 7.81 | 0.3330 3. 30%

16 89. 59% 9.53 | 0.3329 3.29%) B9, 55H 8.13 | 0.3409 4. 09%

1 100% 11.10 | 0.2934 0. B6% 100% 15.54 | 0.3929 0. T1%

2 100% 11.46 | 0.2929 0. 1% 100% 15.21 | 0.2911 0. B9%

512 4 100% 11.21 | 0.2932 0. B8% 100% 16. 27 | 0.2927 0. 73%

g 99. 9TH 23.63 | 0.2923 0.77%| 100. 00% 24,72 | 0.2320 0. 80%

73 16 99. 98% 43.43 | 0.2919 0. 81%) 100. 00% 48.36 | 0.2916 0. B4%

1 9. 9T% 13.32 | 0.2968 0.32%] 99, 964 30.42 | 0. 3967 0. 33%

2 100. 00% 13.75 | 0.2963 0.37%] 99,954 22.Th | 0.2955 0. 45%

1024 [ 99, 60% 13.97 | 0.2967 0.33%] 99, 904 23.40 | 0. 2965 0. 35%

8 100. 00% 41.75 | 0. 2960 0. 40%| 100. 00% 41.65 | 0.2956 0. 4%

16 99. 41% T6.86 | 0.2944 0. 56%| 100, 00% 4362, 05 | 0.2971 0. 29%

1 99, 96% 20.81 | 0.2985 0. 15%| 99, 644 36.36 | 0.2985 0. 15%

2 9% 44.27 | 0.2983 0.17% 100% 41.25 | 0.2984 0. 16%

4086 4 99. 36% 79.12 | 0.2987 0.13%] 99,934 78.59 | 0.2985 0. 15%

3 100% 182.65 | 0.2948 0. 52% 100% 5814.01 | 0.2988 0. 12%

16 99, 31% 294.72 | 0.2815 1. 85%| 100. 00% 365.44 | 0.2956 0. 4%

1 T1.66% 7.22 | 0.1878 8. 76%| 75. 764 7.99 | 0.2400 14. 00%)

2 TL. Td% 7.42 | 0.1963 9.63%| T6. T3 8.09 | 0.2339 13. 33%)

64 4 T3. 09% 7.44 | 0.1924 9. 24%| 76, 384 8.10 | 0.2295 12, 95%)

3 T1. 08% T.24 | 0.2000 10.00%| T7.96% 8.02 | 0.2473 14. 73%)

16 30. 50% 25.11 | 0.2673 16.73%| B1.37% 8.73 | 0.2775 17, T5%

1 100% 31.14 | 0.0972 0. 28% 100% 67.88 | 0.0973 0. 2T%

2 100. 00% 32.97 | 0.0973 0.27%| 100. 00% 76.18 | 0.0973 0. 27%

512 [ 100. 00% 55.95 | 0.0973 0. 27%] 100. 00% 87. 67 | 0.0973 0. 27%

8 93. 8% 1386.98 | 0.0974 0. 26%| 100.00% 4986. 55 | 0. 0973 0. 27

91 16 100. 00% 1350.96 | 0.0974 0.26%) 99, 964 11338. 60 | 0.0974 0. 26%

1 100% 47.66 | 0. 0987 0.13% 100% 121.36 | 0. 0987 0. 13%

3 100% 54.21 | 0.0988 0.14% 100% 135.53 | 0. 0987 0. 13%

1024 4 100% 67.29 | 0.0987 0.13% 100% 1540.71 | 0. 0987 0. 13%

8 99. B4% 1361.54 | 0.0987 0.13%) 99.99% 9511.43 | 0. 0987 0. 13%

16 100% 1555.35 | 0. 0988 0.12% 100% 22251. 30 | 0. 0988 0. 12%

1 99. 93% 1354.23 | 0.0995 0. 05%| 100, 00% 5183.19 | 0.0995 0. 0%

2 100% 1647.44 [ 0.0985 0. 05% 100% 10859.53 | 0. 0995 0. 05%

4086 4 100. 00% 1827.03 [ 0.0985 0.05%| 69,414 23474. 84 | 0. 0996 0. 04%

3 100. 00% 1804.94 | 0.0995 0. 05%| 100. 00% 36574. 85 | 0.0996 0. 04%

16 100% 2588.16 | 0.0995 0. 05% 100%| 129066, 56 | 0. 0996 0. 04%
g

4.3 ¥ POD Wy PFC Zt5iiFiks

WRTE | $PODHPFCAE 41 T %7

WREW | BIEk & £ BEPODG & T X £ 7 BPECILA T Bt .
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T 2 A
"B &
1) MREUEFHIZEIEE TIE.
2) W +ELEPFC. DCQCN,
3) R #ALLEEAL FabrickFiE. EFRoCEBRSTRI3NF], FF 23, 4 FIPFCH &,
B E3. 4FAZIDRRIEE, 8 HFl #5:5,
4) R #A L EPRCHE 414 M o Bk
1) H7#k% ¥ £PFCE HDeadlock, * HAI Fabric,  HIDCQCN;
2) 1B Ll L3 #shutdownd £ 45 % .
3) 4w BT AT I £-dscp A 2489 7k (TCPEXROCEV2) , 1 &k A % 4#ICBD, fi %k Deadlock.
S 5 B CRERERAN T E: RMEHASEINE G, BEEEH EZports)
4) 1ZiIEFrHERE, WHEPFC Deadlocki#k#4x,
5) X HICBDH {£—port#yPFC, MM YI#TCBD, #% ¥ Deadlock.
6) 1&%% P EE, EHIT LRRE, Deadlock FH X 4,
7) EPFCHE L, WE L35 U iR EcosPAFI B .
1) ziibPFC Deadlock.
BAER 2) WENMMWHEEE, 17 EIPFC Deadlock,
[root@h7 ~1# ./send_traffic.sh -c h18,h7 -n 1 -5 4896 -1 120880 &
[1] 326614
[root@h? ~1# ssh hle
Last login: Mon Jul 22 19:57:88 2019 from 192.89.52.105
[root@hle ~1# ./send traffic.sh -c h1e,h7 -n 1 -s 4096 -1 120000 &
[1] 4445
[root@hle ~]# exit
logout
VRS S crnection to hl1® closed.
[root@h7 ~1# ssh h4
Last login: Mon Jul 22 19:37:08 2019 from 192.89.52.195
[root@h4 ~1# ./send_ trafflc Hh -t h2,hd -n 1 -5 4096 -1 120000 &
[1] 18114
[root@h4a ~1# ssh h3
Last login: Mon Jul 22 19:38:58 2019 from 192.89.52.195
[root@h3 ~]# .fsend_trafflc sh -c h3,h4 -n 1 -s 4096 -1 120000 &
[1] 22155
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DeadlockNum
RecoveryNum

100GE1/0/2

100GE1/0/3

186GE1/8/4

108GE1/0/6

Interface Queue 1ve ; ReceivedRate(p adlockMum
RecoveryNum

2490660

]

£}

108GE1/0/3 3 2]
¢]

£}

5]

100GE1/6/4 3 I
£}

(5]

]

180GE1/8/5 E 2490841

]
£}
108GE1/0/6 3 2]

7
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dis int b | 1 up

bk
administratively down
standby
loopback
spoofing
BFD down
ETHOAM down
Dampening Suppressed
port alarm down
DLDP down
FM down
STP 1instance discarding
InUtl,OutUtl input utility ratefoutput utility rate
Interface PHY Protocol InUti OutUti  anErrors outErrors
100uE1f 2 up up 0.05% <] <]
f up up 0.05% ¢] g
up up B.E 8. <] <]
up up 0.01% 0.01% B g
up upl(s) 0% 0% <] 2]

y down

1oopbacl
spoofing

BFD down

ETHOAM down
Dampening Suppre
port alarm down

STP instance discarding
input utility rate/output utility rate
PHY Protocol InUti Dututl inErrors outErrors
up up 24.99% 24, ¢] g
up up 8.8 Af :] :]
up 46 . 69% 0% &} &}
up 3 01% 08.01% ¢ 8
up 5 0% 0% £ 5]
dis g g s int 18@g 1/8/5 )
Queue CIR/PIR ass Rate ) late Drop Time
(% or kbps) (Pack :/bps) - s) -
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Interface

lo0GEL/8/2

100GEL/0/3

106GE1/8/4

LOOGEL/0/5

100GEL/8/6

dis decb pfc

Queue

Received(Fram
Transmitted(Frames

Received

e(pps DeadlockNum

TransmittedRate(p RecoveryNum
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