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Sequencing machine

~

Seq write

Bioinformatics FS
Seq and random rw

Sequence data FS
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The best random iops in the Idiskfs SSD lustre
2.8M file system ops 4K random read
0.5M file system ops 4K random write

TempFS

tSeq and random rw
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Compute cluster

Seq read

Tape library
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PHY signal

Oversize_pkts_phy, err_lane_x_phy
pcs_symbol_err_phy, crc_errors, crc_errors_phy

Tx_discards_phy, rx_symbol_err_phy, Jabbers_phy, rx_errors

Optical Transceiver compatibility/Cable/PCIE issue
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TCPBacklogDrop | ListenDrops
ListenDrops | ListenOverflows
SyncookiesSent | SyncookiesRecv
TimeWaitOverflow
TCPToZeroWindowAdv
AbortOnMemory | AbortFailed
PruneCalled | MemoryPressures

PFMemallocDrop
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rx_fifo_errors/rx_discards_phy/rx_missed_errors

port.rx_dropped/rx_discards
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TCPAbortOnData | AbortOnSyn

TCPPartialUndo | TCPFullUndo

|)()(| é% :_I:SI— ij] TCPDSACKOIdSent | TCPDSACKUNdo
> -

TCPSynRetrans
3T & iR U —TNEE RS

LostRetransmit | RetransFail

SACKOfoRecv | SACKOfoSent [SACKDiscard
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TcpExtPFMemallocDrop 128362 0.0 /usr/share/bcc/tools/trace 'r::sk filter trim cap (retval != 0) "%d", retval'
TcpExtPFMemallocDrop 201640 0.0 281 281 ksoftirqd/54 sk filter trim cap -12
TcpExtPFMemallocDrop 1107595 0.0 281 281 ksoftirqd/54 sk filter trim cap -12
20818 81613 bwa ilter trim cap -12
TCpEXtPFMemaIlOCDrOp 71210 0.0 20818 81613 b sk filter trim cap -12
- 7 kworker/54:1H sk filter trim cap -12
Call Trace:

14457 314457 kworker/54:1H sk fllter trim cap”-12

<IRQ> [<ffffffff88f7ff85>] dump stack+0x19/6x1b
[<ffffffff889cdacO>] warn alloc fa11ed+0x1
[<ffffffff88e6eddl>] ? sk filter trim cap+0x31/0xed
[<Ffffffff88f7b4a0>] alloc _pages_slowpath+0x6bb/0x729
[<ffffffffcO4dso3e>] 7 iptable filter hook+0x36/0x80 [iptable filter]

’ If *hv skb was allocated from

v SOCK MEI HLLO( sockets

pfmemalloc reserves, only

-

to use 1t as this socket 1is

[<FFFFFFFfB89C9146>] _ alloc_pages nodemask+8x436/0x450 : ,h“')“m s st

[<ffffffff88al8e18>] alloc pages current+0x98/0x110 g

[<FFFfFFff889e5748>] kmalloc order+0x18/x40 if (skb_pfmemalloc(skb) && !sock flag(sk, SOCK MEMALLOC)) {
[<ffffffff88a243d6>] kmalloc order trace+0x26/0xa0 NET INC STATSfsock net(sk), LINUX MIB PFMEMALLOCDROP);
[<ffffffff88a28361>]  kmalloc+0x211/0x230 return -ENOMEM;

[<ffffffffc0557dca>] bnx2x frag alloc.isra.58+0x2a/0x40 [bnx2x] }

[<ffffffffco558de7>] bnx2x rx int+0x227/0x1950 [bnx2x]
[<ffffffffco55c47d>] bnx2x poll+0x1dd/0x260 [bnx2x]
[<ffffffff88e545bf>] net rx action+0x26f/0x390
[<ffffffff888a5695>] do softirg+0Oxf5/0x280
[<fFffffff88f9642c>] call softirg+0x1c/0x30
[<ffffffff8882f715>] do softirq+0x65/0xa0d
[<ffffffff888a5al5>] irq exit+0x105/0x110
[<ffffffff88f97876>] do IRQ+0x56/0xf0
[<ffffffff88f8936a>] common interrupt+0x16a/0x16a




s Chiina
S National

CNGB GeneBank

-:::====::H]§ﬂ§l

ustre client R{F|o]En2

Call Trace:
<IRQ>
[<ffffffff889c4acd>] warn alloc failed+0x110/0x180
[<ffffffff889c4acO>] warn alloc failed+0x110/0x180
<IRQ>
[<ffffffff88f7ff85>] dump stack+0x19/0x1b
[<ffffffff88f7ff85>] dump stack+0x19/0x1b
[<ffffffff88ec4bba>] ? tcp v4 do rcv+0x10a/0x350
[<ffffffff88ecd6ba>] ? tcp v4 “do_rcv+0x10a/0x350
<IRQ> [<ffffffffg8f7ff85>] dump_stack+0x19/0x1b
. RS [<ffffffff889c4acd>] warn alloc failed+0x110/0x180
CentOS 789vm.min_free kb}ﬂ@S%ﬁlA{Ej&”‘ [<FFFFfFff889cdace>] warn alloc_failed+0x110/0x180
- - [<ffffffff88f7b4ad>] alloc pages slowpath+0x6bb/0x729
[<ffffffff88f7b4an>] alloc _pages_slowpath+0x6bb/0x729
“— o [<ffffffff889c4acO0>] warn alloc failed+0x110/0x180
= ;xf;” Wﬁ:ﬁ‘{&ﬂ(‘[ f, )l_ll ﬁﬂﬂ&ﬁ'{l’[ﬁjﬂﬁ [<fFFfffff88e81286>] ? sch direct xmit+8x86/0x250
[<ffffffff88e81286>] ? sch direct xmit+0x86/0x250
AAﬁlﬁ Eﬁ%@ [<ffffffffc04d8e36>] ? iptable filter hook+0x36/0x80 [iptable filter]
~F ] [<ffffffffc04d8036>] ? iptable filter hook+0x36/0x80 [iptable filter]
[<ffffffff88e6eddl>] ? sk filter trim cap+0x31/0xe®
[<ffffffff88f7b4a0>] alloc_pages slowpath+0x6bb/0x729
[<ffffffff88f7b4ad>] alloc __pages_slowpath+0x6bb/0x729
[<ffffffff889c9146>] alloc_pages nodemask+@x436/0x450
[<ffffffff889c9146>] alloc pages nodemask+0x436/0x450
[<ffffffff88f7b4ad>] alloc pages slowpath+0x6bb/0x729
[<ffffffff889c9146>] alloc pages nodemask+0x436/0x450
[<ffffffff889c9146>] alloc _pages_nodemask+0x436/0x450
[<ffffffff88al8e18>] alloc _pages_current+0x98/0x110
[<ffffffff88al8el18>] alloc pages current+0x98/0x110
[<ffffffffc04d8036>] ? iptable filter hook+0x36/0x80 [iptable filter]
[<ffffffff88al8el8>] alloc pages current+0x98/0x110
[<ffffffff88al8el8>] alloc pages current+0x98/0x110
[<ffffffff889e5748>] kmalloc order+0x18/0x40
[<ffffffff889e5748>] kmalloc order+0x18/0x40
[<ffffffff889c9146>] __alloc_pages nodemask+0x436/0x450

frrrr

kswapd0: page allocation failure: order:2; mode: 0x4020
kswapdO: page allocation failure: order:2, mode:0x4020
kswapdO: page allocation failure: order:2,

#define __ GFP HIGH
#define = GFP C

0Ox26u
0x4000u 8
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e |oop test e TJest Parameters

o The user application
malloc/copy/release 90% memory

o 48 x copy in lustre

o 16 x network test application

o No trigger swap

o Mem
m Min_free_kbytes 700000
m Zone_reclaim_mode]

o Net
m Base_reachable_time_ms

e Hardware 1200000

o 2xE52643V3 m Netdev_max_backlog 4096
o 8x16GC DDR 2133MHZz m Somaxconn 4096
o CentOS 7.8(3.10.0-1127.el7.x86_64%) m Dev_weight 128
o 9000 MTU m Netdev_budget 600
o 2x10GbE SR SFP+ o NIC ringbuff
m 453,1000,2000,4078
o Lustre
m Server and client: 2.12.6, 2x MDS,
ox OSS
m Mmax_dirty_mb=2000
m Mmax_read_ahead_mb=1024%
m grant_shrink=0
B Max_pages_per_rpc=256
m 0SC max_rpcs_in_flight=8




Direct reclaim latency with ring buffer

25
20
15

10

direct reclaim AVG(ms)

0.45K 1K 2K

ringbuff (defualt set)
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e |atencytimes
B direct reclaim (ms) B TCP in+out segs Buffer discard B8 Lustre.error Y

o The lower the better

25
e TCP in+out segstimes
o The higher the better
20
e buff discard times
o The lower the better
15 e Lustre Errors
Network err
7 Connection lost
onnection restore
Page discard
2 Cannot send after transport
endpoint shutdown
input/output error
. = B == P P

default vm net vm+net
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Test Throughput =
netvs vm+net
6k
5k
JN¢ ) Y J A T |’ 1 ; v
% -®- net
@ 3K = vm+net
E #
2k
1
1k
0
0 50 100 150 200 300 350 400 450 500 550 600 650 700

Total throughput, the higher the better, vm parameter is important
12
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B direct reclaim AVG M TCPin+out | filesize(GiB)

2.5

2.0

30
1.5

2
1.0
0.5 II 10
0.0

default minfree m(minfree+zone) vm+net 1k ring vm+net 0

Lustre err

default minfree  vm(minfree+zone)  vm+net 1k ring vm+net
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106x OSS 107 x 25GbE:
468x compute FEITE % HEIREE TX: 102397230 RX:102395445
%I T301 compute HIIEA Ratio: 0.001743%

175 x 10GbE:

TX: 110814090 RX: 110760277

Ratio: 0.048562%
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Hide the black ordinate value = 1 because too many Package loss 6:40.AM~9:30.AM

106 x OSS/MDS, 162x compute loss in the 468 computes,
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Total package loss number

Total package loss number
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BMC Watchdog

ipmi watchdog service does not support it

Countdown

# ipmitool raw 0x06 0x24 Ox44 0x20 Ox1 Ox10
Ox1 Ox48
# ipmitool mc watchdog reset

----if watchdog reset failed, trigger power
diag
Use the high priority process

# ipmitool mc watchdog get

Watchdog Timer Use:  SMS/OS (0x44)
Watchdog Timer Is:  Started/Running
Watchdog Timer Actions: No action (0x20)
Pre-timeout interval: 1seconds

Timer Expiration Flags: Ox00

Initial Countdown: 1843 sec

Present Countdown: 1837 sec «countdown

kernel.panic_on_unrecovered_nmi=1
Power diag trigger the kdump

6. j?'l‘lUjJ 7818 total pagecache pages
in swap cache
st : add @, delete 8, find 0,8
Free \ladp -
. Total swap = BkB
NUHHI 43084 pages RAM
mm' 71 8 pages hMem/MovableOnly

[ pid 1 uid tgid total_um SS N wapents oom_score_adj name

[ 78] a ? 8747 i a 8 systemd- journal
[ 831 8 : 8914 585 a -udewd

[ 851 a 35 5 983 a udevd

[ 86] a 3 39 785 2 a sy udevd

[ 2084] 8 264 385¢ 528 2 a

[ 2361 a 3¢ 4417 7 a

[

[

[

[

[

[

[

[ 6. 13888 pages reserved
[ y
[

[

[

[

[

[

8 umcore-dmesg

36 (umcore-dmesg) score 147 or sacr 1d

sg), UID B8, total-um:69892k 6kB, file-rss:4kB, shmem-rss:488kB
$_dmesg_collect sproc/umcore > ${_path}/umcore-dmesg-inco

: Out of memory

[ 6. Killed proc

/libskdump-lib-initramfs.s

mplete . txt

kdump ving vmcore-dmesg.txt failed

kdump: saving vmcore

Copying data [ 27.8 21\ eta: 1sl 7.785835]1 random: crng init done

lnpmnq {|dtd : [188.8 »1 | eta: Bs

saving umcore complete

emd-shutdown[1]: Syncing fi stems and block d
g : Sendi S M to remaining

‘RM from PID 1

L to remaining

tdown[243]1: Remounting t’ read-only in with options ’attr2, inodeb4,noquota’ .
tdown[244]: Unmounting /s u\mnl

): Unmounting Filesystem

hutdown[2451: Remounting '/’ read-only in with options ’size=51384k,nr_inodes=12826" .

Kssmiieelisel Uhhuh. NMI received for unknown reason 39 on CPU .
EROTMRTIENIIN 0 \ou have a strange power saving mode enabled?
RCCUSSEILIERRY Kernel panic - not syncing: NMI: Not continuing
'ﬁﬁﬂﬂﬁﬁ}};ﬁ??ﬁhm CPU: 0 PID: O Comm: swapper/0 Kdump: loaded Tainted: P

FLTISSER SRS Hardware name:
tdownl[1]: n.ll l:lH d CaU. Trace:

PR TR IR MW <\IM1> [<ffffffffb317ff85>] dump stack+0x19/6x1b
[<ffffffffb3179521>] panic+0xe8/0x21f
[<ffffffffb2a9babf>] nmi panic+0x3f/0x40
[<ffffffffb318adf6>] do nmi+Ox3f6/0x460
[<ffffffffb3189d9c>] end repeat nmi+0xle/0x81
[<ffffffffb3188114>] ? intel idle+0xd4/0x225
[<ffffffffb3188114>] ? intel idle+0xd4/0x225
[<ffffffffb3188114>] ? intel idle+0xd4/0x225
<EOE> [<ffffffffb2fc6015>] cpuidle enter state+0x45/0xd0O
[<ffffffffb2fc617e>] cpuidle idle call+0xde/0x230
[<ffffffffb2a37c6e>] arch cpu idle+dxe/OxcO

[<ffffffffb2belc2a>] cpu_startup entry+x14a/@x1ed

[<ffffffffb316e687>]
[<ffffffffb378blcf>]
[<ffffffffb378ab84>]
[<ffffffffb378a120>]
[<ffffffffb378a738>]
[<ffffffffb378a88e>]
[<ffffffffb2a000d5>]

rest init+0x77/0x80
start_kernel+0x44b/0x46c

? repair_env_string+0x5c/0x5¢

? early idt handler array+0x120/0x120
x86 64 start reservations+0x24/0x26
x86 64 start kernel+0x154/0x177
start_cpu+0x5/0x14

OE



Uncorrected errors

Gigabytes Total
processed uncorrected
[10"9 bytes] errors
518256.725 8
70731.604 0
100.017 0

TBEMBERGEHASTE
B A @i smartctl 3T
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Udev#; Bt — & #Ml AEbrain split

ACTION=="add|change", KERNEL=="sd*", RUN+="/bin/sh -c 'echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219f6015 | cut -d/ -f7)/device/delete; \

echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219f6051 | cut -d/ -f7)/device/delete;
echo /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219f6021 | cut -d/ -f7)/device/delete;
echo /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f0fl | cut -d/ -f7)/device/delete;
echo /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f0e5 | cut -d/ -f7)/device/delete;

echo
echo
echo

/sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f121 | cut -d/ -f7)/device/delete;
/sys/block/$(1ls -1 /dev/disk/by-id/scsi-358ce38ee219f6045 | cut -d/ -f7)/device/delete;

e s e B

I
|
/sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f359 | cut -d/ -f7)/device/delete;
|
I

o e
V: N: Vi Vi Vi

ACTION=="add|change", KERNEL=="sd*", RUN+="/bin/sh -c 'echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219f6009 | cut -d/ -f7)/device/delete; \
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f0f5 | cut -d/ -f7)/device/delete;
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f0e9 | cut -d/ -f7)/device/delete;
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219b7d79 | cut -d/ -f7)/device/delete;
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f0d5 | cut -d/ -f7)/device/delete;
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219f5fdd | cut -d/ -f7)/device/delete;
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee219f6005 | cut -d/ -f7)/device/delete;
echo 1 > /sys/block/$(ls -1 /dev/disk/by-id/scsi-358ce38ee2199f109 | cut -d/ -f7)/device/delete;

O e oo

FIMMP — &2 44 Bl AR B
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