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Cloud-native (?)
Filesystems
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Take 1: NFS + Btrfs
AR NFS L4 3 Btrfs disk image (.img)
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Take 1: NFS + Btrfs

BlockSize: 1.0 MiB, BigFileSize: 1.0 GiB, SmallFileSize: 128 KiB,
SmallFileCount: 100, NumThreads: 8

o - - - R I R +
| ITEM | VALUE | COST |
o - - R I R +

| Write big file | 378.94 MiB/s | 21.62 s/file |

| Read big file | 368.60 MiB/s | 22.22 s/file |

| Write small file | 146.9 files/s | 54.44 ms/file | <-- raw NFS
| Read small file | 2181.8 files/s | 3.67 ms/file |

| Stat file | 7702.0 files/s | 1.04 ms/file |
o - R I R +

| Write big file | 220.76 MiB/s | 37.11 s/file |

| Read big file | 208.79 MiB/s | 39.24 s/file |

| Write small file | 1148.0 files/s | 6.97 ms/file | <-- Btrfs

| Read small file | 1256.3 files/s | 6.37 ms/file |

| Stat file | 346667.5 files/s | 0.02 ms/file |

+ +
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Take 1: NFS + Btrfs
Profiling

« Btrfs L& HE + ) XM (checksum %) FREFREILT A THEYT
e %fT= M ? naive bpftrace:

#!/usr/bin/env bpftrace

BEGIN
{
printf(“Tracing open file latency... Hit Ctrl-C to end.\n");
}
tracepoint:syscalls:sys enter openat
{
if (strncmp(str(args->filename), "/mnt/btrfs/serve/archlinux", 32) == 0) {
printf("%ss ", str(args->filename));
@start[tid] = nsecs;
}
}
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Take 1: NFS + Btrfs

tracepoint:syscalls:sys exit sendfile64
/@start[tid]/
{
$delta = (nsecs - @start[tid]) / 1000;
printf (" (%sd bytes): %d ms\n", args->ret, $delta / 1000);
@usec = hist($delta);
@usec stats = stats($delta);
delete(@start[tid]);

END

{
clear(@start);

}

Thread 20882 send 133681 bytes file 0 ms
Thread 20887 send 2579310 bytes file 0 ms
Thread 20889 send 900312 bytes file 9 ms
Thread 20887 send 900312 bytes file 6 ms
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Take 2: cache come to rescue!

Any problem in computer science can be solved with another level
of indirection.

— Roger Needham

o BARSEAFE R B K Z A AT
. FJEIGmATEY % G A

N AZAE A 89 AF R R B AL

« FS-Cache: T & W\mm W& G EWNIEE LG, NZL2ESEREMN
« bcache: #ELE G, KA RIAKE, LK

. dm-cache: DM/LVM Z4F %% &, #yrRKAAEL
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Take 2: cache come to rescue!
A& Btrfs L& E dm-cache & #
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Take 2: cache come to rescue!

[Unit]

Description=Setup dm-cache for mirrors on boot
Documentation=https://www.kernel.org/doc/html/latest/admin-guide/device-mapper/cache.html
After=local-fs.target mnt-nfs.mount

After=dev-mapper-dm cache-meta.device dev-mapper-dm cache-cache.device

[Service]

Type=oneshot

RemainAfterExit=yes

ExecStart=/sbin/losetup /dev/loop0® /mnt/nfs/btrfs.img

ExecStart=/bin/bash -c '/sbin/dmsetup create mirrors --table "0 $(/sbin/blockdev --getsz /mnt/nfs/
btrfs.img) cache /dev/dm cache/meta /dev/dm cache/cache /dev/loop0 512 1 writethrough default 0" --
readahead "256"'

ExecStart=/usr/bin/mount -o autodefrag "/dev/mapper/mirrors" /mnt/btrfs

ExecStop=/usr/bin/umount --all-targets "/mnt/btrfs"

ExecStop=/sbin/dmsetup resume "mirrors"

ExecStop=/sbin/blockdev --flushbufs "/dev/mapper/mirrors"

ExecStop=/sbin/dmsetup remove "mirrors"

ExecStop=/sbin/losetup -d /dev/loop0®

[Install]
WantedBy=multi-user.target
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Take 3: JuiceFS
What if we -NFS +S537?
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Take 3: JuiceFS

Client

App running on ™
Linux/Windows/macOS o RAY  (riiEmEE]m © kubernetes  RIFLSL

Java APIL Csl HTTP

posix [ sme/cirs | [ wrs )
£

FUSE Python SDK Java SDK CSlI Driver S3 Gateway

Local Metadata Cache Local Data Cache

TLS HTTPS

Metadata Engine

é redis @ PostgreSQL
GTiKV MySQOL.  FoundationDB

And more ...

Data Storage
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Take 3: JuiceFS

BlockSize: 1.0 MiB, BigFileSize: 1.0 GiB, SmallFileSize: 128 KiB,

SmallFileCount: 100, NumThreads: 8
R e oo I +
| ITEM | VALUE | COST |
R R I +
| Write big file | 378.94 MiB/s | 21.62 s/file |
| Read big file | 368.60 MiB/s | 22.22 s/file |
| Write small file | 146.9 files/s | 54.44 ms/file | <-- raw NFS
| Read small file | 2181.8 files/s | 3.67 ms/file |
| Stat file | 7702.0 files/s | 1.04 ms/file |
R e R +
| Write big file | 348.95 MiB/s | 23.48 s/file |
| Read big file | 324.52 MiB/s | 25.24 s/file |
| Write small file | 417.6 files/s | 19.16 ms/file | <-- JuiceFS w/ PG
| Read small file | 5064.7 files/s | 1.34 ms/file |
| Stat file | 17426.9 files/s | 0.46 ms/file |
+ +
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Take 3: JuiceFS
OB ) 4%
—1 19:54 juicefs dump --threads 10 - H§ H oAy
+0 12:23 PG WAL 5 i# a3 — iR A5 WAL 2 B8 &
+0 13:02 juicefs load W B &4y — jfs node inode T —2 R F R
+0 13:43 F3=RA4, A T4 E ifs counter.next{Inode,Chunk} 48 & 7TE 3%
+0 14:51 15 2 5 /AT fsck --path / --repair ﬁ‘d’, AR5 ) e Bf b 2k
+022:53 H & H I K =F fail to read sliceld, AAINZLIE 7 5 P 47T
+103:29 AT fsck --path , AP T EA T B 3k G55
+1 14:19 IR A fsck FILA = Z oy PEae P, B A5 BUR A
+1 21:23 15505 B A M % ~300 7 473F Inode, R4 Z#7 L&
+2 22:58 juicefs gc --delete WK 1/3 L& G HE, T RRE &

SR sk = R & FS 5 T AL M 5 2026-08-19


mailto:135e2@135e2.dev

Take 3: JuiceFS

AR B AT

1. & N — %%

juicefs dump /(:T:ﬂli % iﬂ SQL ’g] ‘iﬁf—]:

% BALBAT T ERIEE S — M
1) . A EEFEFTIES A B8] = fmEidE
2). [FEFHATT dump dad3kiTEN
3). BEMEMEES Y H inode/chunk

S TrE, BERE SN

4). BFEEHHREBTABRESA
SRA BRI

o« 5 mMT @R LI EA
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Take 3: JuiceFS
[ 46 A
e BHIAEHA: ~20TB, Inode 1100 7
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Observability




How can we do better?
AR RS IR

o« KT R X EMITEAGAT

o BB U5 W FY AR A FE T

On what?

T & (Node)

CPU, Memory, Disk, Net ...
Ik %- (Service)

Caddy, tunasync, JuiceFS, Postgres ...
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Elastic Kit
IR AR 2B A% Cursed pipeline
 Elastic Agent: 2GR E = ) ((J) (@?ﬁ”{‘;

(CPU/ A 7/ # B/ P é%/s&ﬁ.) -

Filebeat: ¥ Fl H &R %

[ J
(Caddy/JuiceFS/tunasync)
. Logstash: H & 437 + F &%

JSON (Caddy)
sect (JuiceFS)

(Telegram) ‘,
. Elasticsearch: H & 3 & N
Y Kib ana: T:'Tj}q_‘ 4& + -‘%‘ _’é"‘;ﬁ jl‘:]jl].J D]l] Merge: kibana_alert ta; g) (Outliut Elastcsearch)

(from app logs OR poller)

Input: Elasticsearch
index: alert-email-index
hedule: */1 * * * *

Kibana
in Dashboards Alert Rule
(Log exploration) (ML/Threshold query)
v

‘when firing: writes

merge both sor index: logs-"

Y
Output: HTTP
Telegram Bot API
POST /sendMessage

i
\4

@ Telegram Group
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Elastic Kit

Bonus: tunasync % 3%

&k BAF 2 B U0 tunasyne SR A9 B R,

K W R L
o AE JE A AR AT B 18] 4% X/ B 1] K

o At IE A AL 3 4L

275, ELK B %% ¥ HTTP L1358
Kok ith R A8 F K

< J014% ] Synthetic monitor:

L AR — AT K
Playwright/Chromium.,

Buf b= R A FS 5 ST AL M 5K 3%

52 AR I 4R £

journey("tunasync status check", ({ page,
params }) => {
monitor.use({
id: "tunasync-monitor",
schedule: 240,
1)
step("check outdated mirrors",

{

async () =>

const resp = await page.goto(params.url);
expect(resp.status()).toBe(200);

const json = await resp.json();
// monitor failed logic ...
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Grafana

2R ) 2B A HEEZD?

 Prometheus: it 5 3 3% & o Prometheus A 51 & B 7 89

. Exporter: X % & £ 5 4% « Elasticsearch A Ji & L A4 &

o Grafana: ] ALiL + & HL N « Grafana v13.0: ES|QL query!

s o BiFAE R R # A ES A% B E

REFIT

- node_exporter (9101): EHLFEFR  FROM "logs-generic-default’

. s =1 2F bk A | WHERE event.dataset ==
tunasync (9101?. f}d?ili] PR ' caddy . access”

. juicefs (9101): L Z A A8 A= | STATS count = COUNT() BY

. . PP "request.headers.X-Forwarded-For’
caddy (9101): HTTP }]ES %48 IR ' SORT count DESC

. postgres (9187): &k ¥ F 45 4T | LIMIT 10
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Grafana
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Node EXPOIteI scrape % Prometheus TSDB
/metrics

System
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Grafana

Bonus: tunasync 3=

&K B2 2 Bt L tunasyne SR AT B T RS, KIAZRIRE
S5-I : A 4% /£ tunasync-manager M B e B 32 48 AR

type prometheusCollector struct { mirrorLastStarted *prometheus.GaugeVec
registry *prometheus.Registry mirrorLastEnded *prometheus.GaugeVec
mu sync.RWMutex mirrorNextSchedule  *prometheus.GaugeVec
manager *Manager mirrorIsMaster *prometheus.GaugeVec

mirrorSizeBytes *prometheus.GaugeVec

// Worker metrics mirrorSyncDuration *prometheus.GaugeVec
workerRegistered prometheus.Gauge
workerLastOnlineTime *prometheus.GaugeVec // Aggregated metrics
// Mirror job metrics totalMirrors prometheus.Gauge
mirrorJobStatus *prometheus.GaugeVec mirrorsByStatus *prometheus.GaugeVec
mirrorLastUpdate *prometheus.GaugeVec }
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Grafana
Bonus++: %712 138 245 0]
FR: TR | &R TRBEZECTH | 6918 2+ 57

# Overdue (7) ONLY applies when job status is success (2)
- record: tunasync mirror job status eff
expr: |
((7 *
(tunasync mirror last ended timestamp >= bool
tunasync mirror last started timestamp
and on(mirror name, worker id)
(tunasync mirror next schedule timestamp < time()
and tunasync mirror next schedule timestamp > 0)))
and on(mirror name, worker id)
(tunasync mirror job status == 2))
or on(mirror name, worker id)
max by(mirror name, worker id, instance, job) (tunasync mirror job status)
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Grafana
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SRE Practice in an Al-era
The Reality
. Logs + Metrics aren’t enough: % i IR & 1~ 2| A i
. LLM #9788 77 & T Xt 20 [E) 52 3% 5 69 40 4 7 A7
. HEE PR — Webhook — Skills, AR A2 #80L89 742/ 42 50 K. 4%
e JRF3mxE VAT 2154 Agent BEAT B £ 3R

Use-cases

. EATHE SN ) E: REREDE, RIRL

e EXY. AAFHy. AR P RE

e TimesFM: £ %F69 575 42 ?

. AgentSight: [ R 1269 Agent, 1% SELinux S #L4H| 5 AR ?
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Thanks for watching :<3
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