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RDMA over Converged Ethernet (RoCEv2)
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RoCE 2H40|| A 2| UDF with ECMP2| Z oM
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port) L0l A Ct==2| Destination Queue-pairg 7t& 5 USLICH
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UDP Flow E
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RoCES2| IB Queue Pair

RoCEv2 packet format

UDP IBBTH+ 1B
(L4 HDR) Payload
L J\ J

IPv4 header: 20 bytes

No. Time Source Destination Protocol | Lengtt' Info

348 102.9157652.. 10.1.15.226
349 182.9157749.. 10.1.15.230
350 102.9185232.. 10.1.15.226
351 102.9185301.. 10.1.15.226

10.1.15.230 RRoCE
10.1.15.226 RRoCE

10.1.15.230 RRoCE

106 RC RDMA Write
62 RC Acknowledge (QP=0x20098 |
10.1.15.230 RRoCE 4078 RC RDMA Write Only Immediate QP=0x@@c96T |

106 RC RDMA Write Only

= Internet Protocol Version 4, Src: 10.1.15.226, Dst: 10.1.15.230
0100 .... = Version: 4
+v.. 0101 = Header Length: 20 bytes (5)
Differentiated Services Field: @x62 (DSCP: CS3, ECN: ECT(@))
Total Length: 4064
Identification: @xf559 (62809)
010. .... = Flags: 0x2, Don't fragment

UDP header: 8 bytes

...0 0000 0000 Q0Q@ = Fragment Offset: @
Time to Live: 64
Protocol: UDP (17)
Header Checksum: @x@188 [validation disabled]
[Header checksum status: Unverified]
Source Address: 10.1.15.226
Destination Address: 10.1.15.230
User Datagram Protocol, Src Port: 53676, Dst Port: 4791
Source Port: 53676
Destination Port: 4791
Length: 4044

|

Location of QP in IB header: 5 bytes

QP field size: 3 bytes

cIsco ﬁﬂtl@éf

Checksum: @x@000 [zero-value ignored]
[Stream index: 5]
[Timestamps]
UDP payload (4836 bytes)
InfiniBand
Base Transport Header
Opcode: Reliable Connection (RC) - RDMA WRITE Only with Immediate (11)
@... .... = Solicited Event: False
= MigReq: True
.e = Pad Count: @
+ees 0000 = Header Version: @
Partition Key: 65535
— Reserved: 90
Destination Queue Pair: @x08c96f

[

.00@ 0000 = Reserved (7 bits): @
Packet Sequence Number: 57
RETH - RDMA Extended Transport Header
IMMDT - Immediate Data Extended Transport Header
Invariant CRC: @xc9d4528f
Data (4000 bytes)

Frame 350: 4078 bytes on wire (32624 bits), 4078 bytes captured (32624 bits) on interface ps-inb, id @
Ethernet II, Src: c4:70:bd:Qa:ed:ca (c4:70:bd:@a:ed:ca), Dst: cc:36:cf:86:44:¢3 (cc:36:cf:86:44:¢3)




IB Queue Pair 7|8tQ| LB ++4

User-Defined Field(UDF)E O|23}0{ IB Queue Pair 7|8t9| LBE 4 & =+ JUSLICL

7|2 LB 74

N9K# show ip load-sharing

IPv4/IPv6 ECMP load sharing:
Universal-id (Random Seed): 564667391

Load-share mode : address source-destination port source-destination
Exclude L3 proto from ECMP hashing : Disabled
Rotate: 32

IB queue pair 7|gt2| LB 4

Offset in bytes from
L3 header

(config)# ip load-sharing address source-destination udf offset length7

N9K# show ip load-sharing

IPv4/IPv6 ECMP load sharing:

Universal-id (Random Seed): 4003426154

Load-share mode : address source-destination udf offset 33 length 24
Exclude L3 proto from ECMP hashing : Disabled

Rotate: 32

cisco ﬁaﬁ/mf

UDF length in bits
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Dynamic Load Balancing (DLB)

- ozl Zto] 4o 2 AlESt= Flowlet2 7|HIC 2 ot
Default ECMP Load-Balancing %Al?_f E%%* 7_||th| Load—BaIaEncing ot o

@ o] EUsH ALRE A

(] veeves e

23 MEEQ AV A

| Ry |

O

Utilization of all equal-cost paths on a leaf switch

I
I
!

AllReduce 256 GPUs AllReduce 256 GPUs
(Max: 327.22 Gbps, Min: 76.68 Gbps) (Max: 263.31 Gbps, Min:253.66 Gbps)
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Dynamic Load Balancing2| &% &

Flowlet TableOf| @27} 9= A4t FlowletO| QI x| ™

Level (0] 7tE H2 AEHE|O|AZ A FeL L

hardware profile dlb
dre-thresholds level-1 40 level-2 15 level-3 15 level-4 10 level-5 10 level-6 5 level-7 5
Flowlet-aging 500
dlb-interface Eth1/10,Eth1/11,Eth1/12

Level 3 (15%)

Level 2 (15%)

Level 1 (40%)

= Level2 &X| QIEHHO|A2 AAEREE TR AT BEE AL

 Level2 FEE US 7IFLE AME

Eth 1/11

DRE

Eth 1/12

Flowlet Table

Level 2 (15%)

Level 1 (40%)

Level 3 (15%)
Level 2 (15%)

Level 1 (40%)

DREE dlb-interface2 A Y%t interface-group®| TXE 2 L|E &

Flowlet TableOll 7|E2| Flowlet @27t SoH
LevelZtO| &2 Eth 1/102 2 output A2 ZH

[=13
=]

MZ2 FlowletO|2t1

21Xt
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Dynamic Load Balancin

Flowlet TableOf| HE 7l /= FlowletO] QI EH Leveld

2P ER L
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f2 FAI5tD ZIEZ

Table2 &ZX8I0 7|=

Flowlet T

hardware profile dlb
dre-thresholds level-1 40 level-2 15 level-3 15 level-4 10 level-5 10 level-6 5 level-7 5
Flowlet-aging 500
dlb-interface Eth1/10,Eth1/11,Eth1/12

Level 3 (15%)

Level 2 (15%)

Level 1 (40%)

= level2 2X QHIO| A0 ALBRE TS| RISt BEZ ALE

= level2 FHE HS 7|ECOE ME

---40%
Eth 1/10
Level 1 (40%)

Eth 1/11 Level 2 (15%)

Level 1 (40%)

m DRE
_I—> Eth 1/12

Flowlet Table
Flow A to Eth1/12

Level 3 (15%)

Level 2 (15%)

Level 1 (40%)

= DREE dlb-interface2 M 15t interface-group2| TXE ZL|E{E &
* Flowlet Table0l 7|E2| Flowlet &It AT 5 Ut QIHH| 0| A output B2 &
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Dynamic Load Balancing®| &%} &

Flowlet Table2| & 7} Flowlet-agingO| X|LtH 7|E 2| Flowlet tableZ AfA| St

Level2{0| 7tE R2 AHHO|AZ AQ{EHTLIC

hardware profile dlb
dre-thresholds level-1 40 level-2 15 level-3 15 level-4 10 level-5 10 level-6 5 level-7 5
Flowlet-aging 500
dlb-interfade Eth1/10,Eth1/11,Eth1/12

Flowlet Table

Flowlet A to Eth1/12

* Flowlet-aging timeO| X|LIEH 7| Z0] 2%t Flowlet tableS 4| St XY

PN DS
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* Flowlet-aging time2 EHE dZE 0| 83IC 2tz FHX| 0| A re-ordering

---40%
mmm 4 Eth 1/10
Level 1 (40%)

Eth 1/11 Level 2 (15%)

Level 1 (40%)

DRE

Eth 1/12 Level 3 (15%)
Level 2 (15%)

Level 1 (40%)

Flowlet Table
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Summary
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