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C-Land CPU Flame Graph for LualIT
whaole application
Lua-Land CPU Flame Graph
whale application
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C-Land off-CPU Flame Graph for LualIT

all

_start [/usr/local/openresty-plus/nginx/sbin/nginx]
@csu/libc-start.c:308

__libc_start_main [/usr/lib64/libc-2.17.s0]

@core/nginx.c:409

main [/usr/local/openresty-plus/nginx/sbin/nginx]
@unix/ngx_process_cycle.c:145

ngx_master_process_cycle [/usr/local/openresty-plus/nginx/sbin..
@unix/ngx_process_cycle.c:413

ngx_start_worker_processes [/usr/local/openresty-plus/nginx/sb..
@unix/ngx_process.c:214

ngx_spawn_process [/usr/local/openresty-plus/nginx/sbin/nginx]
@unix/ngx_process_cycle.c:841

ngx_worker_process_cycle [/usr/local/openresty-plus/nginx/sbin..
@event/ngx_event.c:269

ngx_process_events_and_timers [/usr/local/openresty-plus/ngin..

@modules/ngx_epoll_module.c:858  @modules/ngx_epoll_module.c..

ngx_epoll_process_events [/usr/.. ngx_epoll_process_events [/..
@unix/syscall-template.S:81 @event/ngx_event_udp.c:414
__epoll_wait_nocancel [/usr/lib.. ngx_event_recvmsg [/usr/lo..

@stream/ngx_stream_handle..

ngx_stream_init_connectio..

@stream/ngx_stream_core_m..

ngx_stream_core_run_phase.,

@stream/ngx_stream_core_m..

ngx_stream_core_content_p..
@src/ngx_stream_lua_con..
ngx_stream_lua_content_..
@src/ngx_stream_lua_con..
ngx_stream_lua_content_..
@src/ngx_stream_lua_ut..
ngx_stream_lua_run_thr..
@src..
1i_B..

poreferes

Number of us for whole application

@unix/ngx_process_cycle.c:148

ngx_master_process_cycle [/usr/local/openresty-plus/nginx/sbin/nginx]
@unix/ngx_process_cycle.c:482

ngx_start_privileged_agent_processes [/usr/local/openresty-plus/nginx/sbin/nginx]
@unix/ngx_process.c:214

ngx_spawn_process [/usr/local/openresty-plus/nginx/sbin/nginx]
@unix/ngx_process_cycle.c:1316

ngx_privileged_agent_process_cycle [/usr/local/openresty-plus/nginx/sbin/nginx]
@event/ngx_event.c:269

ngx_process_events_and_timers [/usr/local/openresty-plus/nginx/sbin/nginx]
@modules/ngx_epoll_module.c:858

ngx_epoll_process_events [/usr/local/openresty-plus/nginx/sbin/nginx]
@unix/syscall-template.S5:81

__epoll_wait_nocancel [/usr/lib64/libc-2.17.s0]
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Nginx Request Latency

In 0 secands, total 10 requests, matched 10 requests

POST /protobuf/receive 1m§
http://shareav.qunar.com -
POST /slugger-proxy 2@
https://slugger.qunar.com
POST /slugger-proxy ﬂi
https://slugger.qunar.com
GET /h5/train/TrainMonitor?key=And... 2“15’
http://touch.qunar.com
POST /slugger-proxy %
https://slugger.qunar.com

https://slugger.qunar.com
POST /slugger-proxy?qrt=f_pallas_ba...
https://slugger.qunar.com

GET /twell/cookie/allocateCookie.jsp
https://www.qunar.com

POST /slugger-proxy?qrt=h_hhotdog_...
https://slugger.qunar.com

POST /slugger-proxy @
https://slugger.qunar.com

18:17:06.000 18:17:06.010 18:17:06.020 18:17:06.030 18:17:06.040 18:17:06.050 18:17:06.060 18:17:06.070

18:17:06.080 18:17:06.090 18:17:06.100 18:17:06.110 18:17:06.120 18:17:06.130 18:17:06.140 18:17:06.150 18:17:06.160 18:17:06.170 18:17:06.180
@ Receive request header Rewrite phase @ Access phase @ Content phase Connect to upstream @ Receive response header from upstream Receive response body from upstream
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Application-Level Memory Usage Breakdown
02/04/2023 20:45, Total: 82.78MB

Text Segments: 8.17MB (9.9%)
System Stacks: 132KB (0.2%) \

Nginx Shm Loaded: 3.14MB (3.8%) —
Stream Lua]IT Allocator-
managed Memory: 2.42MB
(2.9%) /

HTTP Lua]IT Allocator-
managed Memory: 6.39MB
(7.7%)

AN

Glibc Allocator: 62.45MB (75.4%)
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GC Object Reference Flame Graph

Search
Number of bytes for pid: 344880

all - _ . -

GC roots (0B 197091B) dead GC objects (0B 79200B)

1294 f.. ctype.. global.. mainthread  registry IB3EETE D PReHEN oD Pl
thread 0x7.. table 0x7fca3d6b73f0 (1056B 131251B) GC..
env s.. - ._LOADED s ] | B ‘

2 table 0x7fca3d6b8548 (3012B 114956B) ta..
- =S ngx SR DI TS
table 0x7fca3d6b7438 (7172B .. table.. ta..
re AR il o B
tab.. tab.. £

BH E B



Nginx memory pool allocatons via the brk syscall

When the old and new nginx cycles coexist

brk top: 0x5649efb0d000 ——>

- A High Addresses

yrk bottom: 0x5649ed631000 ——> Low Addresses

[ 0ld cycle pool New cycle pool [ Other pools
[7] Other libc alloc [ Free



Nginx memory pool allocatons via the mmap syscall

For total 35.00 MB in 35 memory mappings with 49,464 chunks

[ free [ other libc alloc
0 old cycle pool [ new cycle pool
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Virtual File System Read/Write/Sendfile Flame Graph Search

Number of calls for whole application

_start [/usr/local/openresty-plus/nginx/sbin/nginx]
__libc_start_main [/ust/lib64/libc-2.17.50]

gEe
H
§§
i
1l
H
£
i
Fl

:

rt_worker_processes [/usr/local/openresty-plus/nginx/sbin/nginx]

§
:
!
%
:

ngx_worker_process_cycle [fusr/local/openresty-plus/naginx/sbin/nginx]

ngx_process_events_and_timers [/usr/local/openresty-plus/nginx/sbin/nginx] ngx_process_events_and_..

File name

ngx_ep.. ngx_epoll_process_events [/usr/local/openresty-plus/nginx/sbin/nginx] ngx_event_expire_timers..
ngx_re.. ngx_stream_log_session inlined at /100g-a/rpmbuild/BUILD/openresty-plus-1.19.9.1.28/build/nginx.. ngx_http_read.. n.. ng.. Do, b __write_nocancel..
ngx_stream_log_write [/usr/local/openresty-plus/nginx/sbin/nginx] ngx_http_ups.. n.. ng.. ! n- H
ngx_write_fd inlined at /100g-a/rpmbuild/BUILD/openresty-plus-1.19.9.1.28/build/nginx-1.19.9/sr.. ngx_http._fil.. n. ng.. - n- -
o e !
-
8 Emm ) [
I B
- L] ]

—

Virtual File System Read Top N files(including sendfile) NG

/usr/local/oredge-node/pr... e00zus

. 42.06KB
fusr/local/oredge-node/pr... mmm— 39.84KB
e 32.14KB
/dev/null  mssses 23.84KB
e 18.12KB
Jusr/local/oredge-node/pr... == 13.49KB
mw 10.25KB
/usr/local/oredge-node/pr... ™ 4.66KB
= 4.09KB

0 50k 100k 150k

Size
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Packet latency (ms)
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ACK ACK p
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@ ACK+.PUSH

ACK
SYN+ACK ACK ACK ACKPUSH g ASK ACK+PUSH

2 3 4 5 6 7 8 9 10 11 12 13 14
Packet ordering

[] egress O ingress

‘ Connection 2 ‘ ‘ Connection 3 ‘ ‘ Connection 4 ‘ ‘ Connection 5 ] ‘ Connection 6 ‘ ‘ Connection 7

ACK
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Daily report Weekly report 2023-01-12 < Previous day

OpenResty XRay Analysis Report for

§
Demo § © See the full report > Agent(s): 1 Online time: 23 hours Watch time: 1
da
2023-01-04 16:00:00 ~ 2023-01-05 15:40:59 Y
v ¢ OpenResty @ CPU (25 off-CPU (1 Errors & Exceptions (4 Memory (16
CPU Usage: min: 0%, avg: 0.78%, max: 102% Command line: nginx: master process /usr/local/openresty/nginx/sbin/nginx

Exe path: /usr/local/openresty/nginx/sbin/nginx

(D CPU @

> Lua code execution takes up to 100.00% of the CPU time of the target processes. More -

Suggestions: To see how the CPU time is distributed across all the hot Lua code paths, we can analyze the Lua-land CPU ... More

> NEW [10.1%] #1 of the hottest Lua code paths for CPU time: |Ij_err_argt < lj_lib_checkstr[10] < lj_fff_fallback < [builtin#strin More |

> NEW [11.9%] #2 of the hottest Lua code paths for CPU time: gc_onestep <— li_gc_step < lji_gc_step_jit More

> NEW [45.5%] #3 of the hottest Lua code paths for CPU time: [j_BC_FUNCC <— print - C:ngx_http_lua_ngx_print More |

» The string.gmatch() Lua function calls takes up to 89.80% of the CPU time of the target processes. More |

Suggestions: Try optimizing the CPU time usage on the code paths highlighted.

> NEW [29.2%] #1 of the hottest C-land code paths for CPU time: __GI___writev <~ ngx_writev <— ngx_linux_sendfile_chain <— n¢ More


https://blog.openresty.com.cn/cn/xray-auto-reports/
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(i) Memory (15

>

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

Glibc allocator takes up to 72.68 MB in a target process.

Glibc arena takes up to 72.68 MB in a target process.

In-use total memory in glibc arena takes up to 67.06 MB in a target process.

Reserved free memory in glibc arena takes up to 5.67 MB in a target process.

Free memory reserved by the LuaJIT allocator takes up to 12.19 MB in a target process.
In-use total memory by the LuaJIT allocator takes up to 4.26 MB in a target process.
Lua GC size of all types takes up to 1.45 MB in a target process.

[10.7%] #1 of the hottest reference paths for LuaJIT GC object: table 0x7f950c0a0828 (584B 524.40KB) <— [light userdat

[12.4%] #2 of the hottest reference paths for LuaJIT GC object: trace 0x7f950a93a8e8 (2.36KB 161.13KB) <— next side <
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Latency s v

Y [ 1222% [100%] #1 of the hottest Lua code paths for Newly Created CoSocket: C:ngx_http_lua_socket_tcp_connect <= connect <—
C:ngx_http_lua_socket_tcp_connect <— check_peer <— spawn_checker €— check_peers < pcall < [builtin¥#pcall]

See for more details.

A 4

[100%] #2 of the hottest Lua code paths for Newly Created CoSocket: C:ngx_http_lua_socket_tcp_connect <— connect ¢— C:ngx_http_lua_socket_tcp_connect <—

_request <— request_admin <— pcall <— [builtin#pcall]

> 1105.67ms| [106.97 ms] #1 of the hottest Lua code paths for Request Yield Latency: lua_yield <~ lj_BC_FUNCC < ngx_sleep <— C:ngx_http_lua_ngx_sleep <—

limit_req_rate <— helper_1 <— xpcall <— [builtin#xpcall] < run_rewrite_phase <— access ¢<— access_by_lua(nginx.conf:586)

> |1 4.00ms | [16.00 ms] #2 of the hottest Lua code paths for Request Yield Latency: lua_yield <~ ngx_stream_lua_socket_tcp_receive <— |j_BC_FUNCC < receive

<— C:ngx_stream_lua_socket_tcp_receive <~ go < content_by_lua(nginx.conf:140)

> H53-mst# 2 ofthehotiesttuacodepathsfor ReauestYieltHateney- e—yield  HBEFUNCE  pogsleep  Crgoshream—tue—ngrsieep  Hmit—reg
preeess—req < go < eontentby—tuathgirceontd32) -
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@ off-CPU @

> NEW Lua code execution takes up to 99.99% of the off-CPU time of the target processes.

Suggestions: Try optimizing the off-CPU time usage on the code paths highlighted.

> NEW [21.5%] #1 of the hottest Lua code paths for off-CPU time: __read_nocancel < _lO_file_underflow@@GLIBC_2.2.5[2] < _IO_default_xsgetn[2] <~ |lj_BC_FUNCC < read < [builtin#
> NEW [31.7%] #2 of the hottest Lua code paths for off-CPU time: __read_nocancel < fread[2] < |j_BC_FUNCC < read <— [builtin#io.method.read] <— _getAccessLog < _getlfNumber

> NEW [32.6%] #3 of the hottest Lua code paths for off-CPU time: __read_nocancel ¢ |j_BC_FUNCC ¢ read <— [builtin#io.method.read] ¢— _getProxylgnoreHeaderinfo <— _getlfNumber
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(i) Errors & Exceptions 2

> NEW [100%] #1 of the hottest Lua code paths throwing out Lua exceptions: 71) ¢ no field package.preload['test'] <— nofile' More |

> NEW [100%] #2 of the hottest Lua code paths throwing out Lua exceptions: 166) < no field package.preload['resty.http'] <~ r More |
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Core Dump HE R 8Z T ((HFZE AR

All Core Dump Analysis

Application Type * OpenResty

Analyzer * openresty-core-dump-analysis (OpenResty Core Dump Analysis)
Core File * /tmp/core.3859164

Executable File Path * /usr/local/openresty/nginx/sbin/nginx

» Advanced Settings

Core File Meta Data

File Name: /tmp/core.3859164
Executable File Path: /usr/local/openresty/nginx/sbin/nginx
Size: 14.72MB
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Analysis 7173425 4

(gdb) Ibt

C:ngx_md5_body

trace#1:access.lua:4

check_token
@/usr/local/openresty/lualib/access.lua:3
auth
@/usr/local/openresty/lualib/access.lua:21
@access_by_lua(nginx.conf:51):2

(gdb) full_Ibt

C:ngx_md5_body

trace#1:access.lua:4

check_token
@/usr/local/openresty/lualib/access.lua:3
auth
@/usr/local/openresty/lualib/access.lua:21
headers = "access"

token = "hello"
@access_by_lua(nginx.conf:51):2

Compiler Output Analyzer Output

Graphs

(gdb) ngx_process_info
parent: 3859163
process: worker 0

(gdb) cur_http_req

current phase: access

schema: http, req_size: 52, resp_size: 0GET / HTTP/1.1
Host: localhost:80

TOKEN: hello

(gdb) ubt

0x42e958 ngx_md5_body [/usr/src/debug/openresty-1.21.4.1/build/nginx-1.21.4/src/core/ngx_md>5.c:199]
0x42f1be ngx_md5_final [/usr/src/debug/openresty-1.21.4.1/build/nginx-1.21.4/src/core/ngx_md5.c:91]
0x4ea997 ngx_http_lua_ffi_md5 [/usr/src/debug/openresty-1.21.4.1/build/nginx-1.21.4/../ngx_lua-0.10.21/s
7f763447ffd3: []

0x4f86a1 ngx_http_lua_run_thread [/usr/src/debug/openresty-1.21.4.1/build/nginx-1.21.4/../ngx_lua-0.10.2
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—
Zi \ ! ﬁ A p p j OpenResty XRay Analysis Report for Mini-CDN

Agent Information v
9 6 days 11 hours 4 days 12 hours

Issues (For all 9 application(s)):
114 5 4

@ Nginx 3¢ OpenResty 3¢ OpenResty 3¢ Opent

(LTI T T B 1 R 7E R R R ——

Command line: nginx: master process /usr/local/openresty/nginx/sbin/n
ginx

* Android (Google Play)

©crPu @

. - Fﬁ ,A—
® I OS (-Slz % ﬁ\ E ) NEW [25%] #1 of the hottest C-land code paths for

CPU time: ngx_sprintf_num <—ngx_vslprintf <— ngx_sprintf

ngx_time_update < ngx_epoll_process_events ¢
ngx_process_events_and_timers <
ngx_worker_process_cycle <~ ngx_spawn_process <—
ngx_start_worker_processes <—ngx_master_process_cycle
<—main < __libc_start_main < _start

[50%] #2 of the hottest C-land code paths for CPU
OPENR S | | XRAY time: __sigsuspend <—ngx_master_process_cycle <—main >
< __libc_start_main < _start

Your Unresting Guardian - -

Insights
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Target
Application

query register

Linux Kernel \/

uprobes, kprobes, perf events
etc.
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* YIEE (Ylang) ZiFss (X#F GNU C HItrA CIBS BIE KERDIEE)
* Ylua =

« YSQLiEES

o Stap+ BEHNH T SystemTap

« eBPF+ BEXH T eBPF ([ERT LLVM+ 1 K K2E 7 FHE LLVM)

« ODB 2l =hxAY GDB

* Ylang 4Ri¥asth e 4 Al B L1LAY GDB A9 Python 3 RACHD

o FrXY % LA IR AR M R IR FE TS




Ylang

- \/Ll éﬁ l%l i
2AMBE1T” E

MY IEEREEEMAEEZ Yiang Compiler

R RO [—/p/ \N
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OpenResty XRay F1[E
Ylang/YLua/YSQL 35

A N =

~J VA (1=

HY9 A

~ RS I

T1 R

Overview

CPU

Memory

Disk

Network

Latency

Load Gen

History

Events

Advanced

Custom
Apps

Settings

Upload

B % OPENRESTY "™ XRAY

® S - openresty.com (3... O © yichun@openresty.com ¥ English ~
iy Edit analyzer is ana
Analyzer name Analyzer description . X
v Try this analyzer against:
process-exit C-land CPU Flame Graph
Target
YSQL YLua Ylang Z Learn YLang By By By Whole
= \ LIRS Processes | Executables | System
Vim mode 3 )
Application
openresty (PGID 1471, master proc & > Update ‘
_target sig_atomic_t ngx_quit; Target Processes
target sig_atomic_t ngx_debug_quit; I as oo |
2 S PID 2782 (worker process) CPU: 1 $ | < Update ‘
_target ngx_uint_t ngx_exiting;
target sig_atomic_t ngx_reconfigure; X
2 ; » Advanced Settings
_target sig_atomic_t ngx_reopen;
_probe _process.begin
{ v YLang Settings
printf(*"ngx Ld\n", ngx_quit); Dependent debug data to compile the analyzer
PrLNtY ( 'ng H “h' ngx'eXItlng); uge package archive databas yublic
printf("ngx_reconfigure Ld\n", ngx_reconfigure); ill not install any debuginfo
exit();
}

Kernel debug info:

WCIRELTICEE Required | Good to have

Unwind data:

@ Need unwind data when you need the backtrace
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¥ OpenResty XRay Standard
Analyzers

c-alloc-fgraph
c-count-alloc-free
c-memory
c-memory-leak-fgraph
c-off-cpu

c-on-cpu
collect-luajit-ffnames
cpu-hogs
epoll-loop-blocking-distr
epoll-sched-latency-distr
epoll-wait-ret-distr
epoll-wait-timers
epoll-wait-timers-fgraph
file-system-fgraph
func-latency-distr
glibc-chunks

jemalloc-bins

kernel-on-cpu
lj-add-timer-lua-fgraph
lj-alloc-stats
lj-c-memory-leak-fgraph
|j-c-off-cpu

lj-c-on-cpu

lj-config
lj-dump-loaded-mods
lj-err-mem
|j-excep-lua-fgraph
|j-free-stats
lj-gc-step-calls
lj-lua-exception
lj-gco-ref

lj-gco-stat
lj-lua-err-msg
lj-lua-new-timer-errors
lj-lua-newcdata
lj-lua-newfunc

lj-lua-newgco

— O

™

/

NN

JITNTAR

ngx-add-timer-event-fgraph
|j-trace-stats

ngx-add-timer-event-timer-
distr

lj-vm-states

mmap-leaks
musl-libc-chunks
ngx-access-log-buffer-size
ngx-config
ngx-config-servers
ngx-cpu-hottest-hosts
ngx-cpu-hottest-uris

ngx-downstream-keepalive-
stats

ngx-dump-req
ngx-dump-timers
ngx-epoll-wait-timers

ngx-err-log-Ivl-distr
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https://openresty.com.cn/cn/xray/
https://blog.openresty.com.cn/cn/
https://openresty.com.cn/cn/xray/request-demo/
https://openresty.com.cn/cn/xray/faq/
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