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About me

original author of htop, a project started in 2004
http://hisham.hm/htop/

lead dev of LuaRocks, package manager for Lua
http://luarocks.org/

co-founder of the GoboLinux distribution
http://gobolinux.org/

developer at Kong - open source API gateway
http://getkong.org/
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What 1s htop

an interactive process manager

iIntended to be “a better top”
by this all | originally meant was: scrolling!

(versions of top improved a lot since!)
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Hello, htop!

8 [l 1 Tasks: 94, 42 thr: 1 running
1 [l %1 Load average: @ A.26 A.22
2 [l 1 Uptime: B4:28:22
3 L] %1 Battery: nsa
MemCILLERLLIEETLNTI (NERRRRRERRRRR IB1
Supl ]
10 Priority: FID USER FEI Nl VIRT RES SHR 5 CPUx MEMx Command
one (based on nice) 1 roof 48 @ 1642 542 5HBE S 8.8 B.8 init [2]
Realtime B (High) 15814 hisham 48 @ 16148 6284 385 5 B.8 B.2 — urxwt —cr green —fn *-lode-* —fb x
Realtime 1 15815 hisham 48 © 8804 6884 1692 5 8.8 A.2 — zsh
Realtime 2 15836 hisham 48 @ 45512 368796 13928 5 ©.8 @.8 — gimp
Realtime 3 16474 hisham 48 B 26828 12624 6792 5 B.6 8.3 ?: s5Systems Index-1ibrsgimp-2.
Realtime 4 16847 hisham 44 B8 28552 5344 3236 5 8.8 B.1 s5Systems Index~1ib gimp-2.
Realtime 5 15345 hisham 48 @ 62852 547484 3928 5 B.8 1.4 [~ urxwt —cr green —fn *lode-* —fb x
Realtime 6 15346 hisham 48 B8 9132 6468 1868 S5 8.8 A.2 = ch
Realtime ¢ (Low) 15357 hisham 484 B 1716 564 468 T BA.@ A.8 ' cw: wrapping [find] {pid=153
i S e gl G I P 15358 hisham 48 B 11768 9128 /56 5 A.8 A.2 f ind
Best-effort 1 15291 hisham 48 @ 16332 6492 3928 5 B.8 B.2 — urxwt —cr green —fn *lode-* —fb x
Best-effort 2 15292 hisham 48 © 990@ 6316 185 S5 8.8 A.2 =
Best—effort 3 15348 hisham 48 B8 3116 1852 1148 F 4.4 8.8 — . /htop
Best-effort 4 14628 hisham 48 @ 16148 6384 3864 5 B.8 B.2 — urxwt —cr green —fn *lode-* —fb x
Best—effort 5 14623 hisham 489 B8 9248 6496 1868 S5 8.8 @.2 — zsh
Hest—effort & 14646 hisham 448 @ 1712 548 468 5 B.8 8.8 '~ cw: wrapping [enul {pid=1464
Best—-effort ¢ (Low) 14647 hisham 44 B8 5644 2628 1284 5 8.8 8.1 '~ sbinsbash /System/L inks/E
Idle 16439 hisham 48 B8 8812 5348 2348 D 8.6 A.1 — python /SystemL inks/E
13475 hisham 44 B8 16148 6388 3864 5 8.8 B.2 — urxut —cr green —fn *-lode—* —fb *
13476 hisham 49 B 6988 6328 1868 5 BA.8 B.2 L~ zsh
13888 hisham 44 B8 39/ 1912 1532 5 8.8 8.8 - ssh -t loderunner,htopishel |
13384 hisham 44 0@ 16148 6288 3864 5 8.8 8.2 — urxut —cr green —fn *-lode-* —fb *
13385 hisham 48 © 9908 6296 1844 5 8.8 B.2 — zsh
18544 hisham 48 B 26212 16596 3928 S5 B.@ B.4 — wurxvt -cr green —fn *-lode-—* —fb =

]

nters=s m_ance |
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Metrics 1n htop

| started with the default set of top

Most people don't go beyond the default set

(A lot of people don't even know about tree view!)
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htop has a lot more

hit F2 (or uppercase C) to enter Setup and play around:

1 I 0,71 Tasks: 43: 1 running
2 [l B.7%1 Load average: B@.58 @.35 6.18
3 [l 2.08x1 Uptime: B1:83:83
4 I .81
MenL|| | 959115 .561
Supl BK-0K1
Meters P10 P ID - Process-thread 10
Display options USER S5TATE - Process state (5 sleeping, R run
Colors PRIORITY FPID - Parent process 10
Colunns Wllaa PGRF - Process group 10
H_SIZE SESSION - Process's session 1D
M_RESIDENT TTH_NR - Controlling terminal
M_SHARE TPGID - Process 10 of the fg process gro
STATE MINFLT - Number of minor faults which ha
PERCENT_CFU CHINFLT - Children processes' minor faul
FPERCENT_MEN MAJFLT - Number of ma jor faults which ha
TIME CHAJFLT - Children processes' major faul
Command UTIME - User CPU time — time the process

5TIME - System CPU time — time the kerne
CUTIME - Children EFDEESSES' user CPU ti

F 1 I - N - I - I - I - o I o I 10T
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I/0 metrics

Inspired by iotop

these have In fact been available in htop for
years!

IO RATE

IO READ RATE

IO WRITE_RATE
|IO_PRIORITY
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Delay accounting

contributed by André Carvalho

PERCENT CPU DELAY
PERCENT 10 DELAY
PERCENT SWAP DELAY

requires libnl for Netlink support

to learn more about delay accounting:
https://andrestc.com/post/linux-delay-accounting/
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Hardware Performance Counters

low-overhead performance metrics
managed by the Linux kernel

available in userspace via perf-tools
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Using performance counters

1) perform a syscall to request a counter
2) syscall returns a file descriptor
3) periodically read the file descriptor

be aware: fds and perf counters are a limited
resource!

based on tiptop by Erven Rohou and Antoine Naudin
https://hal.inria.fr/hal-00639173
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Performance counters 1in htop

IPC
MCYCLE
MINSTR

PERCENT_ MISS
PERCENT BMISS
LIDREADS
LIDRMISSES
LIDWRITES
LIDWMISSES
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Multiple screens

making a larger number of metrics usable

press [Tab] to switch screens

required a larger change to the format of htoprc
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Demo time
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Screenshot time: 1I/0

1 LI 35.6%1 Tasks: 47 2 running

c LI 2971 Load average: 8.6/ 8.4/ 8.38
3 CHHT ac.4x1 Uptime: B1:18:35

4 LI ch.2xl

MemLI] |1 1.866-15.5061]

Suwpl AK-0K1

USER DISK READ DISK WRITE 5WD: 10D

hisham : 33.26 M-s A.AA B B.8 0.0

21789 hisham B4 B.88 Brs A.080 Brs 8.8 B.s 8.8 8.8 zsh

15278 hisham B4 A.88 Brs A.880 B-s A.80 B.s 8.8 B.8 -Programs-Fir

25888 root B4 B.88 Brs B.88 Brs B.88 B.s 8.8 B.8 .-htop

1 root B4 B.080 Brs A.00 Brs B.00 B».s 8.8 8.8 init [2]

188 root Bd A.880 Brs A.880 B-s .80 B.s 8.8 8.8 rsbinsudeud -
273 root B4 B.88 Brs A.08 Brs B.88 B~ B.8 8.8 kKlogd -n —c 1
c/1 root B4 A.88 Brs B.80 Brs .88 B.s 8.8 0.0 syslogd —n —m
688 messagebu B4 A.880 Brs B.880 B-s 8.80 B».s 8.8 8.8 rbinsdbus-dae
694 root Bd A.88 Brs A.880 B-s A.80 B.s B.8 B.8 rusrrbinsacpi
716 root B4 A.880 B-s B.880 B-s .80 B.s B.8 B.8 listener —c ~
882 root B4 B.88 Brs A.00 Brs .88 B».s 8.8 8.8 ~bin‘login —
803 root Bd A.880 Brs A.880 B-s B.80 B.s 8.8 8.8 sSystemsIndex
8684 root B4 B.08 Brs B-ss H.B08 B~ B.8 B.@

sSystems Index
FIMEM3MHMEEM?MEMBhIEE
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Screenshot time: Perf

1 [l 35.6%1 Tasks: 47: 2 running

¢ LI 42.8%1 Load average: 1.34 8.63 8.44
3 [ILTTLT 3d.2%1 Uptime: B1:18:45

4 L[l 38 .6x1

Mem[|]| |1 1.856-15.501

Supl AK-8BK1

F1D USER CFPUx CPU i IFC MI5% Brix

5803 hisham 57.8 2 . : 1.95 8.2 A.l1
25829 hisham 68.4 1 338.31 562.18 1.66 8.1 B.1 find ~

938 root b.1 2 45.88 36.55 B8.81 3.5 8.5 rusrrsbinsd 18 uti
21789 hisham 1.4 3 2A.65 2c .49 1.89 8.7 8.8 zsh

942 hisham 1.4 4 12.75 21.28 1.6/ B.6 0.3 auesone

966 hisham 1.4 3 11.76 3.68 B8.31 9.9 1.5 compton -bcf ——fad
25808 root n.? 3 5.1/ 5.98 1.16 8.5 8.2 .-htop
21788 hisham A.4 | 3.80 1.35 B8.45 8.2 1.6 urxut
21633 hisham a.? | .6/ 3.86 1.42 8.6 8.3 sbinshtop
21608 hisham n.a 3 2. 16 .94 1.36 8.7 0.3 umwt
21688 hisham n.a 3 1.82 2 .83 1.5 8.8 8.2 umwt
152728 hisham a.8 | 1.53 A.33 08.21 23.4 2.6 APrograms/F irefox~
156727 hisham a.8 3 B.24 .85 0.280 21.2 3.3 APrograms/F irefox~
15389 hishanm n.a 2 A .5 B.23 13.7 3.8

FPrograms-F irefox-
FIMEMBM'*mEEM?mEﬁHmmm



Stide: [I111111 16] Date: 2018-02-04
Talk: Adding perf counters to htop
Presenter: https://hisham.hm

PID USER PRI NI VIRT RES SHR S CPU% MEM%s TIME+ Command

Screenshot time: L1

1 [l 2A.5%1 Tasks: 4?: 2 running

¢ L[l 14.3=1 Load average: 1.67 8.72 8.4/
3 LI 17.7%1 Uptime: B1:18:57/

4 L[]]I 18.6x1

MemLI| |1 1.856-15.501

Suwpl AK-0K1

L 10read E miss Llbuwurite

hisham .E 370064 .8 19283.4 176724.1

25829 hisham 3a.6 /9529.7 3/98.3 31185.7 N-A find ~

938 root 4.1 11127 .4 568.9 4815.2 NsH #usrrsbins-® 18 vt
21789 hisham 1.4 3862 .8 151.5 checd. 1 Nn-fA zsh
25808 root a.a 12/9.1 87.5 932.9 N-A .shtop

966 hisham 1.4 1886 .8 168.3 547.8 l»H compton -bct ——fa
21688 hisham A.4 947 .9 54.4 Ha2 .3 N urxut

942 hisham A.8 933.9 31.4 478.7 lH awesome
21688 hisham a.a g/d.1 44.8 461 .2 N1 urxut
21633 hisham 1.4 /98.9 c9.1 L80.2 Nn-fA sbinshtop
21489 hisham a.8 cic . 3 £5.3 188.7 A ~Programs-L ibre0f
21788 hisham a.a 245 .8 2.1 181.8 NsA urxut
15278 hisham a.8 55 A 5.3 BE.E N-A sPrograms-F irefox
15155 hisham a.8 4.6 3.5 4.8 A ~Programs-F irefox

FIMEMBMHMEEM?MEMBMIEE
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Screenshot time: Screens

1 [l 1.3%1 Tasks: 46; 2 running
¢ [l 1.3%1 Load average: B./8 B8.7/5 8.53
3 0 B.721 Uptime: B1:22:37
4 [ A.7%1
Mem[| | I 1.876-15.5G1
Supl BH-BK1
Meters Default P10 P |0 — Process~threa
Display options |-0 USER STATE - Process sta
Colors FERCENT_CFU PFID - Parent proce
L1 Data Cache PROCESSOR PGRP - Process grou
MCHCLE SESS10N - Process's
MINSTR TTH_NR - Controllin
IPC TPGID - Process 1D
FERCENT_MISS MINFLT - Number of
FERCENT_BMISS CMINFLT - Children
Command MAJFLT - Number of

CHAJFLT - Children
UTIME - User CFU ti
STIME - System CPU
CUTIME - Children

gl gRenanede @ _gNew gd __govelpgiMoveDngiRenove ST
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Availability

/O metrics and delay accounting:
htop 2.1.0, out today

performance counters and multiple screens:
htop 3.0betal

Linux-only! (patches welcome!)
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What’'s next

New header meters? Per-screen headers?

More perf counters?

PS: check out the lua branch
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