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I # mkdir /sys/kernel/config/rdma_cm/mix5_0/
2. 712 RoCE =& A gt}
# cat /sys/kernel/config/rdma_cm/mix5_0/ports/ 1/default_roce_mode
RoCE v2
3. 7|2 RoCE =5 A 12 HA Y}

I # echo "IB/RoCE v1" > /sys/kernel/config/rdma_cm/mlix5_0/ports/ 1/default_roce_mode
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1. iproute libibverbs -utils, infiniband-diags =l 7] x| & 4 %] g} ¢}
I # yum install iproute libibverbs libibverbs-utils infiniband-diags
2. RDMA g 32 B A gy}
I # rdma link show

3. rdma_rxe 71d R ES 23513 enp0s1 SlElH o] 25 ALl rxe 0 olgt= A 2 & rxe 3

g F7hgu ek

I # rdma link add rxe0 type rxe netdev enp1s0
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# rdma link show

link rxe0/1 state ACTIVE physical_state LINK_UP netdev enp1s0

2. A& 7Hs 3 RDMA B A & U

o

Y.

# ibv_devices

rxe0 505400fffed5e0fb
3. ibstat # € 2] E] & AF&-51] A S A EIE A E 4 YT
# ibstat rxe0

CA 'rxe0’
CA type:
Number of ports: 1
Firmware version:
Hardware version:
Node GUID: 0x505400fffed5e0fb
System image GUID: 0x0000000000000000
Port 1:
State: Active
Physical state: LinkUp
Rate: 100
Base lid: 0
LMC: 0
SM lid: 0
Capability mask: 0x00890000
Port GUID: 0x505400fffed5e0fb
Link layer: Ethernet
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1. iproute libibverbs -utils, infiniband-diags =l| 7] x| & 4 %] g} ¢}
I # yum install iproute libibverbs libibverbs-utils infiniband-diags
2. RDMA ¥ 32 B A gy}
I # rdma link show

3. siw ALY RES 23]
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I # modprobe siw

I # rdma link add siw0 type siw netdev enp0s1

L

Sl

# rdma link show

. enp0s1 Sl E] 7 o] 22 A}-8-3l= siw 0 o] 2t A siw &3] & 271 o)

link siw0/1 state ACTIVE physical_state LINK_UP netdev enp0s1

. AHg 7H5 3 RDMA 43 & 1hed g o,

# ibv_devices

device node GUID

siw0 0250b6fffea19d61

. ibv_devinfo # € 2] E] & A}-&3}of #}A| gk

# ibv_devinfo siw0

hca_id: siw0

transport: iWARP (1)

fw_ver: 0.0.0

node_guid: 0250:b6ff:feal:9d61

}6]'

sys_image_guid: 0250:b6ff:feal:9d61
vendor _id: 0x626d74
vendor_part_id: 1
hw_ver: 0x0
phys_port_cnt: 1
port: 1
state: PORT_ACTIVE (4)
max_mtu: 1024 (3)
active_mtu: 1024 (3)
sm_lid: 0
port_lid: 0

port_Imc: 0x00
link_layer:  Ethernet
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1. &= ib0 o] st=9o] F4E IAFY T
# ip link show ib0

8:ib0: >SBROADCAST,MULTICAST,UP,LOWER_UP< mtu 65520 qdisc pfifo_fast state UP

mode DEFAULT glen 256
link/infiniband 80:00:02:00:fe:80:00:00:00:00:00:00:00:02:¢9:03:00:31:78:f2 brd

00:ff:ff:ff:ff:12:40:1b:ff:ff:00:00:00:00:00:00:ff:ff:ff:ff
F2:9] vhA) vk 8no] E= thg ©HA o A udev +2 & A4 sk ol 283

U
2. A 9] o] 55 00:02:¢9:03:00:31:78:f2 st =9 o] =4 E mix4_ib0 &= ¥
3t ¥ /etc/udev/rules.d/70-persistent-ipoib.rules 7} & A 3 g4 T

ACTION=="add", SUBSYSTEM=="net", DRIVERS=="?"", ATTR{type}=="32",
ATTR{address}=="?*00:02:c9:03:00:31:78:f2", NAME="mIx4_ib0"

udev(7) =2 ¥ o] A
IPoIB 3= 9] o] F4 o] 35|
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RDMA(Remote Direct Memory Access) 232 3 sl2]d A vz 314 o] P} 24317
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root A8 A = T} Fel = E X85} /etc/security/limits.conf 3 & vhE1 ).
@rdma soft memlock unlimited
@rdma hard memlock unlimited
As
1.
/etc/security/limits.conf 3} & HF 3 & rdma 252 Wu| 2 2123}
Red Hat Enterprise Linux= A&417F 2223 o] gelo]EH ulimit 23S 2 &35
2.

ulimit -| % % & Abg-5ho] A TS EA T,

unlimited

I $ ulimit -1
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systemd o] rdma A H]| = E A Z5l == AU 7] 22 o 7 /etc/rdma/modules/rdma.conf = o] &
St AUl 25 A StaL 2 =g

Az}

1.
/etc/rdma/modules/rdma.conf 51212 A 5l3 G318 W4E yes = AT
# Load IPolB
IPOIB_LOAD=yes
# Load SRP (SCSI Remote Protocol initiator support) module
SRP_LOAD=yes
# Load SRPT (SCSI Remote Protocol target support) module
SRPT_LOAD=yes
# Load iSER (iSCSI over RDMA initiator support) module
ISER_LOAD=yes
# Load iSERT (iSCSI over RDMA target support) module
ISERT_LOAD=yes
# Load RDS (Reliable Datagram Service) network protocol
RDS_LOAD=no
# Load NFSoRDMA client transport module
XPRTRDMA_LOAD=yes
# Load NFSoRDMA server transport module
SVCRDMA_LOAD=no
# Load Tech Preview device driver modules
TECH_PREVIEW_LOAD=no

2.

rdma A 8] =5 OHA] A1 &S A L.
I # systemctl restart rdma
4.4. RDMAE 53 NFS &4 5} (NFSORDMA)

RDMA(Remote Direct Memory Access) 4] 8] 2=+= Red Hat Enterprise Linux 82] RDMA 7}5 sl=
ool A AE o2 A% gt

A3
rdma-core 3| 7] X = A 2] g t}.

I # yum install rdma-core

/etc/rdma/modules/rdma.conf 2] o] 4| xprtrdma 2 svcrdma 7} & P2 FA A A=
A g1

13
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# NFS over RDMA client support
xprtrdma

# NFS over RDMA server support
svcrdma

NFS A u] oA o] & E2] /mnt/nfsordma £ 7H= 37 /etc/exports 2 W By o).

# mkdir /mnt/nfsordma
# echo "/mnt/nfsordma *(fsid=0,rw,async.insecure,no_root_squash)" >> /etc/exports

NFS Zelo]AE oA A8 IP F4 (o] : 172.31.0.186)= A} 5} nfs-shareE v} E 1},
I # mount -o rdma,port=20049 172.31.0.186:/mnt/nfs-share /mnt/nfs
nfs-server A U] 2= Z T}A] A| 25 o).

I # systemctl restart nfs-server

RFC 5667 X<+
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5.1. OPENSM A 2yl #2] =} 4 %]
o] A A= OpenSM A Bull 2|25 A X st= el diall 28 F o
A%}
opensm 3 7] X & A X g o}
I # yum install opensm
712 A A7} AL A 7 3 A A 8HA] &= 735 OpenSM-E- 24 ot

319 InfiniBand ZE T A1 2510 S AEE 2182 XA W7
ABY A2 A 9L FUh 712 AL A4 glo] A Edug.

opensm A 8] =5 &4 3}35}31 A] & o).

I # systemctl enable --now opensm

opensm(8) vl 7 ¥ o] %]

5.2. 7+a-gt WY & ALg-3to] OPENSM +4
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o M AN E AHEA x4 A4 glo] OpenSME 7

A 27 A
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# ibstat -d mix4_0

CA 'mix4_0'

CA type: MT4099

Number of ports: 2

Firmware version: 2.42.5000
Hardware version: 1

Node GUID: 0xf4521403007be130

3

3

3} o] 4] InfiniBand EE 7} A vl o] 239

System image GUID: 0xf4521403007be133

Port 1:
State: Active
Physical state: LinkUp
Rate: 56
Base lid: 3
LMC: 0
SM lid: 1
Capability mask: 0x02594868
Port GUID: 0xf4521403007be131
Link layer: InfiniBand
Port 2:
State: Down
Physical state: Disabled
Rate: 10
Base lid: 0
LMC: 0
SMlid: 0
Capability mask: 0x04010000
Port GUID: 0xf65214fffe7be132
Link layer: Ethernet
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letc/sysconfig/opensm 52 -S g 3152 GUIDS v 7l =0 4] GUIDES A A gt}
I GUIDS="GUID_1 GUID_2"

Muyle) olg By BAE AT 5 9 45 PRIORITY M52 488 5 94
o E 59 B3 2EUTh

I PRIORITY=15

/etc/sysconfig/opensm

5.3. OPENSM.CONF 3¢ & ¥ ] 3l OPENSM 4

o] Al A d| 4] = /etc/rdma/opensm.conf 31212 A 5lo] OpenSME A4 5l= Wi L Axght.
InfiniBand L E & sl}uk AL8-3 = = A% o] PH S AHE-3le] OpenSM 40 & AH8-AF A4 Fu o

A 27 A

Auldl = sht9] InfiniBand ZE T A 3]

it

/etc/rdma/opensm.conf 31 & AR 3} 3L AHE-A} §73 ol BHA| DA S AHE-AF A Z o

opensm #| 7] X & Y H o] E3F T yum € 2] E] = /etc/rdma/opensm.conf E A A o] 5} 3L
AN =g OpenSM 24 51 /etc/rdma/opensm.conf.rpmnew £ Tt t}. ullA] o] A 3 3}
A 31 g ¥ sle] M ALgHS 32l sl file opensm.conf o] =50 2 533 5 A5

opensm A H] =2 thA] A 23 o).
I # systemctl restart opensm

5.4. oJ2] OPENSM 1 2€ 2 4]

17
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18

o] A40] ] = OpenSMe] o]} A ~E1 2% A4 sk Wy ol sl A9

A 27 A

3} o] 4] InfiniBand EE 7} A o] 239

/etc/rdma/opensm.conf 319 2 /etc/rdma/opensm.conf.orig ¥} o] B-A}gH o).
I # cp /etc/rdma/opensm.conf /etc/rdma/opensm.conf.orig

AH o] EH opensm H 7| R = gi] sl yum i€ 2] €] o 4] /etc/rdma/opensm.conf £ 2
FUth o] SAlGIA A E BAHL A}ﬂ—s}oq oA st Al okl vl st WA ALFS 4]
H3ha Q128 2 opensm.conf = .1}0‘ Jd FEo= FIIYL

/etc/rdma/opensm.conf 3} o] AFE-S wiE ).

I # cp /etc/rdma/opensm.conf /etc/rdma/opensm.conf.1

73

@

Zt A2gd 2o o

%

LR AE A

p i

i

o

T4 5HA ] BAHE F7}

o

Ut

opensm #| 71 A & g dl o] EE F yum 22 €= Al OpenSM 74 74 <
/etc/rdma/opensm.conf.rpmnew 2 A &3}, o] 31 S A1-&-2} X H H
/etc/rdma/opensm.conf.conf.” 3} 3} ¥ W3} WA ALGS 5o 2 533

o] A A A THE BALR S AL $7 ol 9HA Q2w 0] DAY S ALE-AF X4 ).
o & =] guid,subnet_prefix, logdir w7/} ¥ =2 A A g}

AgH o7 o] | HYlo] g 3 f o] 53 A3t partitions.conf 31U & A A 4L,
opensm.conf 2} ] 3| Ao partition_config_file mj 7§ H ol A a3 Y-S FxF ).

AAE 7k 2" 2ol Ha] o) §AE wHE g
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opensm A H] 22 x| &gt}
I # systemctl start opensm

opensm A H] 2 & /etc/rdma/ T & £ ] ©] 7} opensm.conf.* 3} o] B3] LHF A2EAES
A5 o 7 A Z3 ) of E opensm.conf.* 1} o] ,,1 = 73 < A H] 2+ /etc/sysconfig/opensm
s}l o] A A3} 7] & /etc/rdma/opensm.conf 7 o] A4 S B A G}

5.5. e 274 A4

e A& AHg-5hd B2 A7 ol Yl VLANS f-AHE InfiniBandol A 4 B4 2 whs 5= Q5

40Gbpsst 2 54 £ AE S Jost= A5 ol FEH U RE S2ETLH
& EES A Ao} 3“41:} SAEJVEE QF AMRS FE6A gow .x]-E]A:]o]] ol et
T AFUT gEtA stE A £ 5 FE A 7MY T F e AT Y RE T2EQ

A AR AR Sz A0,

<l

o)

A 27 A

3} o] 4] InfiniBand EE 7} A vl o] 439

o Ox7Hf e A2 el of shm mE 29A 9} RE FLES}
ol Zslof gk,

REHBEY
==
=

Ehca

& TH=E g F7sto] 0x7fff 7132 2E] A4S 10 Gbpse] 24 £ == YA 5L v
22 0x0002 = 40 Gbps= 713}

# For reference:
# IPv4 IANA reserved multicast addresses:

19



Red Hat Enterprise Linux 8 InfiniBand @ RDMA Y| E 93 +4]

20

# http://www.iana.org/assignments/multicast-addresses/multicast-addresses.txt

# IPv6 IANA reserved multicast addresses:
# http://www.iana.org/assignments/ipv6-multicast-addresses/ipv6-multicast-
addresses.xml

#

# mtu =

H oM HHH NN HHHHHHHEH

1 =256
2=512
3=1024
4 = 2048
5 = 4096

rate =

2 =2.5 GBit/s

3 =10 GBit/s
4 =30 GBit/s
5 =5 GBit/s

6 =20 GBit/s
7 =40 GBit/s
8 =60 GBit/s
9 =80 GBit/s
10 =120 GBit/s

Default=0x7fff, rate=3, mtu=4, scope=2, defmember=full:
ALL, ALL_SWITCHES=full;
Default=0x7fff, ipoib, rate=3, mtu=4, scope=2:

mgid=ff12:401b:
mgid=ff12:401b::
mgid=ff12:401b:
mgid=ff12:401b:
mgid=ff12:401b:
mgid=ff12:401b:
mgid=ff12:401b:
mgid=ff12:401b:
mgid=ff12:601b::
mgid=ff12:601b:
mgid=ff12:601b::
mgid=ff12:601b:
mgid=ff12:601b:
mgid=ff12:601b:
mgid=ff12:601b::

1

2
116
:fb
:fc
:101
1202

1

2

16

:'fb
:101
1202

1:3

ffff:ffff # IPv4 Broadcast address

# IPv4 All Hosts group
# IPv4 All Routers group
# IPv4 IGMP group
# IPv4 mDNS group
# IPv4 Multicast Link Local Name Resolution group
# 1Pv4 NTP group
# IPv4 Sun RPC
# IPv6 All Hosts group
# IPv6 All Routers group
# IPv6 MLDv2-capable Routers group
# IPv6 mDNS group
# IPv6 NTP group
# IPv6 Sun RPC group
# IPv6 Multicast Link Local Name Resolution group

ALL=full, ALL_SWITCHES=full;

ib0_2=0x0002, rate=7, mtu=4, scope=2, defmember=full:
ALL, ALL_SWITCHES=Hull;

ib0_2=0x0002, ipoib, rate=7, mtu=4, scope=2:

ffff:.ffff # IPv4 Broadcast address

mgid=ff12:401b::
mgid=ff12:401b::
mgid=ff12:401b:
mgid=ff12:401b::
mgid=ff12:401b:
mgid=ff12:401b:
mgid=ff12:401b::
mgid=ff12:401b:
mgid=ff12:601b::
mgid=ff12:601b::

1

2

16

:'fb
:fe

101

1202

# IPv4 All Hosts group

# IPv4 All Routers group

# IPv4 IGMP group

# IPv4 mDNS group

# IPv4 Multicast Link Local Name Resolution group
# 1Pv4 NTP group
# IPv4 Sun RPC

# IPv6 All Hosts group

# IPv6 All Routers group
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mgid=ff12:601b::16 # IPv6 MLDv2-capable Routers group
mgid=ff12:601b::fb # IPv6 mDNS group

mgid=ff12:601b::101 # 1Pv6 NTP group

mgid=ff12:601b::202 # IPv6 Sun RPC group

mgid=ff12:601b::1:3 # IPv6 Multicast Link Local Name Resolution group
ALL=full, ALL_SWITCHES=full;

21
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6%3. IPOIB 43

718224 o 2 InfiniBand= 5419 ¢1g|Yl =2 EZ(IP)S A1&2-31A] &5yttt 221} IP over
InfiniBand(IPolB)+= InfiniBand RDMA(Remote Direct Memory Access) Y EY = 9ol IP Y EL = 9
EH ol ASE ATHU. o] 2A 3H R HA B2 7]E S Aol AdA InfiniBand Y EQ A E
Sl HiolHE AEE & YA AT Q&g Aoldo] 7123 o= RDMAE AH8-3t= AR} o

Fx

Mellanox & x] &=, ConnectX-4 o] Aol 4] A] Z3la] RHEL 894 = 7| 27 o & kA=
IPolB R =& AS-FUti(dlo|H 2l dl ). 94 RE+= olg g Fx| A X A=A &
4t

6.1.IPOIB 54l ==

IPoIB # x| = Datagram *=3= Connected R =o| x4 743 = QFUth o] AL FA 9| T} E EoA
IPoIB Al Zo] WAooz deji at= di71E 2o I g

ih)
L
it
)
U
o
o
o2
L
v

Datagram R =X = A| ="Hlo] AT 4 QoL A

o] » == InfiniBand I 3 A& MTU(A Y A% Do) 2 A 7R S X L5HA &5
. H o8 E A4t 59, IPoIB A =2 IP 5|3 eke] 4 vlo| £ IPoIB 3l & F713th 2
32 o 2 |PolB MTU+= InfiniBand 3 = A& MTUX. t} 4ufo] E ujwiQi]t}. 2048 = Y vtz 2l
InfiniBand & = A|& MTU¢] 2 2 Datagram 2= =29] 3% IPolB &% MTU+= 2044 ¢ Ut}

QA REANA = A LH o] AE

]
4

A3 AZ24E 78S ddh

o] 2= oA &= InfiniBand F = MTURT} 2 HIA X 2 A1 S = d5UTL S2E o]|dEHE=
HA B @ YALELS AUt AF A o2 AR RE A Infiniband o] FE oA BA v A]
Ao =7] Algo] glxUth 2t dHlolg = 9 TCP/IP sl 2 == <& IP s Z o] A 3g Y
t}. olg| st o] = A4 H 2 9 |PolB MTUE= 65520 vlo]l E¢I t}.

AZ2" == Aol AR A v E ¢ ol AHEEU T

A|2"lo] Connected R =5 A18-3t=S 74 5 JA 7 InfiniBand 291X @ s|HE 2 dZFda v
A HE] N 2E EHE AE T 5 Q7] "o A3 HolE 1P RES ALSSte] HEF2E EF
2 Rt £33 S 2 E7} Connected REE AL L3I EE AR 4L A9 A|2®o] go|g 13
REZ Agg.

22
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Qe o] 29 MTUR HE A XE do|HE AFst= | E8 Aol A S Aa sl 52t Datagram 2. =
OIW Qe H o] 25 FA AL vlolE g Aol A3 Ao AF A7 & AR =S o E Aol A
.‘_'"Lklts‘l—],"];}_

6.2. IPOIB 3l=9] o] 4 o]3l

IPoIB A= e BB oz LAH 20 vlo] E st=9 o] 47 &Yt

Ag ulolEt el 2 F 4 WS AU

Th& 8ulol B B Y FEAAU T

718 A Byl 4 AH: 0x1e:80:00:00:00:00) U th. X7k A Bl #he] o] AT F AH =
ol AFALE FAE By He Aot AR FES WAT T

ulx] v}t 8ulo] E = IPolB %] o] ¢1Z ¥+ InfiniBand 3 = 2] GUID(Globally Unique
Identifier) Y c}.

Fx

A& 12uto] E7h W7D 4 9o m 2 udev AR #al A FH A AHESHA wHa Al

o
i ]

6.3. NMCLI 3 % & X851 IPOIB 72 74

nmcli ¥ 3 = # € 2l El = NetworkManager=E A o] 5} 3 CLIS A}8-31o] U EQ I A S B 3.

A 27 A

°
InfiniBand 7 X] 7} A vl A x4

23
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A" AF 2=dA mix4_ib0 21 €3 o] 29} 65520 vlo] E <] Hd] MTUE A-&-3leld
InfiniBand 92 & w54

# nmcli connection add type infiniband con-name mix4_ib0 ifname mix4_ib0 transport-
mode Connected mtu 65520

mix4_ib0 &2 2] P_Key ¢1H3o] 2= 0x8002 & AA T = AFU.
I # nmcli connection modify mix4_ib0 infiniband.p-key 0x8002

IPv4 4732 74 521 mix4_ib0 249 % IPV4 52, VIES) S vp2=, 712 Aol =9 o]
o DNS A ¥ & 474 hith

# nmcli connection modify mix4_ib0 ipv4.addresses 192.0.2.1/24
# nmcli connection modify mix4_ib0 ipv4.gateway 792.0.2.254

# nmcli connection modify mix4_ib0 ipv4.dns 792.0.2.253

# nmcli connection modify mix4_ib0 ipv4.method manual

IPv6 4792 74 521 mix4_ib0 A9 4= IPV6 724, VIES) =L vp2=1, 712 Aol E9] o]
51 DNS vl 44 Futh

# nmcli connection modify mix4_ib0 ipv6.addresses 20071:db8:1::1/32
# nmcli connection modify mix4_ib0 ipv6.gateway 2001:db8:1::fffe

# nmcli connection modify mix4_ib0 ipv6.dns 2001:db8:1::fffd

# nmcli connection modify mix4_ib0 ipv6.method manual

mix4_ib0 A2 & &4 s}tsd 55 F3FUH.
I # nmcli connection up mix4_ib0

6.4. NM-CONNECTION-EDITORE A}-g-3}4 IPOIB 42 4

nmcli-connection-editor ol = 2] 7| o] 21-& GUIE A}-8-3}o] NetworkManagerdll A1 32 JEYI 44
S FAska Ay

A 27 A

°
InfiniBand 7 X] 7} A v o] A X4

24



%
oft
X
e
Ha
i
o
fu
[
it

nm-connection-editor 3| 7] A 7} A x| &

ks

tlo

P

I $ nm-connection-editor

+WES 2 A A4L F/R .

InfiniBand 92 &

mlo
2
)
9'\_'
o_é
o,
tilo
iy
i)
d
L
i)

InfiniBand 2ol A Tt-&-< a3t

b.
A we=g Adgu
C.
AA g A9
d.
2ad 4 MTUS 243

IPv4 Settings(IPv4 %

479 ) Sl A IPvd 43S FAFU A S

9121 vk, 718 Aol E9lo] 2 DNS A vl 44 guth.

67%.1POIB +4

o] B4 IPVA T2, W E

25
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Editing mbx4_ib0 X

Connection name: = mix4d_ib0

General InfiniBand Proxy IPv4 Settings IPv6 Settings

Method: Manual -
Addresses
Address Netmask Gateway Add
192.0.2.1 24 192.0.2.254
Delete
DMS servers: 192.0.2.253

IPv6 Settings(IPv6 A7 ) SlollA] IPv6 2A & F+A T o & 50 F & IPv6 T4, U E
A3 vp2=, 7|2 Alo] Eo] 2 DNS A v & A4 o

Editing mbx4_ib0 X

Connection name: = mix4d_ib0

General InfiniBand Proxy IPv4 Settings IPv6 Settings

Method: Manual -
Addresses
Address Prefix Gateway Add
2001:db8::1 32 2001:db8::fffe
Delete
DMS servers: 2001:db8::fffd

Save(A % )& st & 9424S AFF

nm-connection-editor & 21t}
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P_Key Q1€ # o] 25 AA & 4 A5 th nm-connection-editor o] 4] o] A4 & A18-8 4=
floneg g oA of vzl isE A6 o F

o 2 So],0x8002 = mix4_ib0 A2 <] P_Key Qg so] 22 AR5 HH G&L $3hFUd.

I # nmcli connection modify mix4_ib0 infiniband.p-key 0x8002

27
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77, INFINIBAND V| E9] = HIZE

o] A M4 InfiniBand MIEY A S Bl 2Es= i S A9yt

7.1. 7] INFINIBAND RDMA ] H 2 E

g

d
kJ
T

tllo

o] 4410 InfiniBand ROMA(21 7 23 vl 2] oAl %) 2] & bl 2 E ks 3y

Fx

o] A4 InfiniBand 73 %] ol ¥+ 4 8- t}. Internet Wide-area Remote
Protocol(iWARP) === RDMA over Converged Ethernet (RoCE) %=+ InfiniBand over

Ethernet(IBoE) 3] ¢} 742 IP 7] 9t F A & AL§-sh= ¢ a2 F=xstA L.

ping 492 €] & A}-£-319 IPoIB H| 2~ E

IPoIB= 743 % qperf= A8 5tc] RDMA Y| E 9= Bl ~E

A 27 A

rdma x| 27} 744 = o] AHFH T

[}
libibverbs-utils 2 infiniband-diags =l 7] X] 7} A4 x| &
=
1.
AH8 75 gt InfiniBand 34X & Yg 4.
# ibv_devices
device node GUID
mix4_0 0002c903003178f0
mix4_1 14521403007bcba0
2.

mix4_1Zx 2] AR E TA A 3L 3T

28
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# ibv_devinfo -d mix4_1

hca_id: mix4_1
transport: InfiniBand (0)
fw_ver: 2.30.8000
node_guid: 1452:1403:007b:cba0
sys_image_guid: f452:1403:007b:cba3
vendor_id: 0x02c9
vendor_part_id: 4099
hw_ver: 0x0
board_id: MT_1090120019
phys_port_cnt: 2
port: 1
state: PORT_ACTIVE (4)
max_mtu: 4096 (5)
active_mtu: 2048 (4)
sm_lid: 2
port_lid: 2
port_Imc: 0x01
link_layer: InfiniBand
port: 2
state: PORT_ACTIVE (4)
max_mtu: 4096 (5)
active_mtu: 4096 (5)
sm_lid: 0
port_lid: 0
port_Imc: 0x00
link_layer: Ethernet

mix4_1 Zx o] Je| & A HE G-SS F3 U

# ibstat mix4_1

CA 'mix4_1'
CA type: MT4099
Number of ports: 2
Firmware version: 2.30.8000
Hardware version: 0
Node GUID: 0xf4521403007bcba0
System image GUID: 0xf4521403007bcba3
Port 1:
State: Active
Physical state: LinkUp
Rate: 56
Base lid: 2
LMC: 1
SM lid: 2
Capability mask: 0x0251486a
Port GUID: 0xf4521403007bcba1
Link layer: InfiniBand
Port 2:
State: Active

29
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Physical state: LinkUp

Rate: 40

Base lid: 0

LMC: 0

SMlid: 0

Capability mask: 0x04010000
Port GUID: 0xf65214fffe7bcba2
Link layer: Ethernet

ibping 2 2 €] &= InfiniBand 34 & pingslal Zato]AE/XH 2 APt}

JIAENA A RS }\] Z+3le ™ -C InfiniBand CA(Q15 713) o] &8 A&351e]
E W3 -P o)A -Suj ) A4S AHS Tk

I # ibping -S -C mix4_1 -P 1

02 s 2EJA Zao]dE »EZ2 A3l H -C InfiniBand CA(Q1Z 713#) 0] &2 -
L ID(local Identifier) 2 A}-8-3to] LE W5 -P oA AR A -¢c S YY)

I # ibping-c 50-C mix4_ 0-P1-L 2

ibping(8) vl 7+ <& =i °]A]

7.2. PING € 2] €] = A£3514 IPOIB H| 2 E

InfiniBand (IPolB)E &3l IPE 4%

% ping fr2 €S AHE-3He] ICMP s Z1-& B IPolB 34 &
H2EFU.

A 27 A
[}

+ 7] RDMA 5 2E+= RDMA X E7} 9+ 5¥ 3 InfiniBand s 2.8 o] A o] 954

F 22E9IPolB JHFA A= FLE MBI U IP Fa= #4494

30
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ping 492 €] = AL231] 57]2] ICMP 21 < 97 5~ E 9] InfiniBand o] & o A 431
o}

I # ping -¢5 192.0.2.1
7.3.IPOIB ++4 ¥ QPERFE A}-8-3l< RDMA Y E{ 3 H2E

qerf 9 El = B %, th7] A7k, CPU ALS-§ ZWol A 5 == gk ROMA 2 IP 452 34 3]
o}

A 27 A

gperf A7 A= F s2E v AR H o] AF1Th

IPoIB7} % 2 m5o] 740 Axvich

A=
1
AW QTS sh= 74 flol E2E F sl A gperf & Al E U o
I # gperf
2.
STOIRENN b5 B S AHEAUT o] BB 2 ZTo|AEL mix4 0 5 2E A o

B9 ¥ E 12 A8 35} A v 9] InfiniBand °1ﬂ‘E]°l] U“%,‘r?l_ IP 34 192.0.2.1 of] A3,

EER-E

o

52

g

Y.

o
ke
oll

Al

4

# qperf -v -i mix4_0:1 792.0.2.1 conf

conf:
loc_node = rdma-dev-01.lab.bos.redhat.com
loc_cpu = 12 Cores: Mixed CPUs
loc_os = Linux 4.18.0-187.e18.x86_64
loc_qperf = 0.4.11
rem_node = rdma-dev-00.lab.bos.redhat.com
rem_cpu = 12 Cores: Mixed CPUs
rem_os = Linux 4.18.0-187.e18.x86_64
rem_gperf = 0.4.11
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32

A 4 YE A4 (RC) EA3HE WY 243

# qperf -v -i mix4_0:1 192.0.2.1 rc_bi_bw

rc_bi_bw:
bw = 10.7 GB/sec
msg_rate = 163 K/sec
loc_id = mix4 0
rem_id = mix4_0:1
loc_cpus_used = 65 % cpus
rem_cpus_used = 62 % cpus

RC 2E2]9 1143

=2 A 5l

# qperf -v -i mix4_0:1 7192.0.2.1 rc_bw

rc_bw:
bw = 6.19 GB/sec
msg_rate = 94.4 K/sec
loc_id = mix4 0
rem_id = mix4_0:1
send_cost = 63.5 ms/GB
recv_cost = 63 ms/GB

send_cpus_used = 39.5 % cpus

recv_cpus_used

qperf(1) w7 < 3 ] #]

39 % cpus

o

o
=2

3.
= =
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