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Beenexne

o OTkazsoycToliumBblil KJacTep — rpynna CepBEPOB, rapaHTUpyroLas
MUHNMAaJIbHOE BPEMSsI MPOCTOS 32 CYET annapaTHOl U3bbITOYHOCTH.

@ Pacemaker - MeHe)Kep pecypcoB, OfuH 13 KOMMOHEHTOB
oTka3oycToiiumebIix knactepos ot ClusterLabs

@ BoccraHoeneHne pabotocnocobHocTn cepBMcoB npu ctapTe uaum cboe
Y3/10B KnacTepa
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Beenexne

o CrpouTcs opueHTUpOBaHHbI rpad, B y3/1ax KOTOPOro HaXOASATCs
AeliCTBNS, KOTOPbIA HYXKHO BbINOMHWUTL A1A NepeBoAa Knactepa B
paboTocnocobHoe cocTosiHMeE.

o Pacemaker megnenHo paboTaer ¢ HobLWINM KOMMHYECTBOM PeCypCoB

rscl_monitor_0 pemk-2 rsc3_monitor_0 pcmk-2

probe_complete pemk-2
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[NlocTaHoBKa 3aa4dn

Lenbio paboTel siBnsieTcs yckopeHne nocTpoeHns rpadpa aelicTeuii
3apaun:

o PazseepHyTb TectoBblii npumep ot YADRO, n3yuntb nocTpoeHHbIi
flame graph

@ Beoipasute Ha DDlog orpanuyerus Pacemaker

@ N3yunTb cywecTyowuii anropntM nocTpoerus rpada
@ [NoBbICNTL CKOPOCTL NOCTpoeHUs rpada AeiCTBMii:

» PeanunzosaTb anroputm noctpoerus rpacda Ha DDlog
» [lobaeutb B3aumMopelicTeue ¢ pensunamm B Pacemaker

o CpaBHUTL ABe peanusauuu Ha TECTOBOM MpuUMepe
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Pacemaker constraints

OrpaHnyenus:
@ Location constraint
@ Colocation constraint

@ Ordering constraint

<rsc_location id="loc-1" rsc="Webserver" node="sles-1" score="200"/>
<rsc_location id="loc-2" rsc="Webserver" node="sles-3" score="0"/>

<rsc_colocation id="coloc-1" rsc="mlun-1" with-rsc="acl-1"/>

<rsc_order id="order-1" first="IP" then="Webserver"/>
<rsc_order id="order-2" first="Database" then="Webserver"/>
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Flame graph (Moctpoenue rpada)

| oo | GplEEE oSSR | mul update ncresve sciors

| || pemk__update_action_for_orderings.
update_action for_ordering flags

pemk__create_graph (2,144,076,147 s
libe_start_call_main

__libe_start_main_alias 2
_start
crm_simulate

Function: pemk _ create_graph (2,144,076,147 samples, 0.72%)

@ BepwuHbl rpacha — pgeiicteusi, pebpa — cnucok actions before

@ OcHOBHast CIOXHOCTb 3aKJ/IKOYaAETCs B NPUMEHEHUN NOPAOKOBbIX
OFpaHI/I‘-IeHI/Iﬁ N NONYHEHUN KOHEHHOro Cnncka actions_before
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Flame graph (MpumereHne nopsigkoBbIx orpaHnyeHmii)

act.
| pemk_update_action_for_orderings

RSO i _ocion_for_ondering logs

pemk_simulate
‘main
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actions_before

V Kaporo AeicTBMsi eCTb CBOI cnucok actions before, koTopeblii coctonT
13 obepTok Hag AelicTBMSIMU, cogepxalmx dnarn, Heobxogumble asis
noaAep>KaHns nopsiaka

typedef struct pe_action_wrapper_s {
enum pe_ordering type;
enum pe_link_state state;
pe_action_t *action;

3

@ B npouecce npumenenus ordering constraint'os Heobxoaumo
0BHOBNATL AelcTBUS

@ [ocne obHoBneHnii cnucku actions before moryT copepxaTb HoBble
3JIEMEHTBI, KOTOPbIE TOXE HY>KHO 0bpaboTaTthb

o Hy)KHO MNOBTOPHO O6HOBJ'IF|Tb BCe ,El,evlCTBVI;I, TaK KaK MOIMinm nosaBNTbCA
HeobpaboTaHHbIE 3aBUCUMOCTH
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DDlog

DDlog! — aeknapaTuBHbIii A3bIk NPOrpaMMUpPOBaHUS ANS
WHKPEMEHTAJIbHBIX BbIHYNCIEHWIA.

@ boraTtas cucrtema Tunos
o ApudmeTuka

@ WNuterpauus c C, Rust, Java

Thttps://research.vmware.com/projects/differential-datalog-ddlog
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[Mpumep. TpaH3MTNBHOE 3aMblkaHue

relation Edge(x: Node_t, y: Node_t)
relation TC(x: Node_t, y: Node_t)
TC(x, y) :- Edge(x, y).
TC(x, y) :- TC(x, z), Edge(z, y).

Edge(1, 2);
Edge (2, 3);

TC;

TC{.x .y = 2}
T¢{.x = 2, .y = 3}
TC{.x y = 3}

]
—
-

Il
—
-
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Nuterpaumnsa ¢ C

#include "ddlog.h”

ddlog_prog *prog = ddlog_run(l, true, NULL, NULL);
table_id EdgesTableID = ddlog_get_table_id(prog, "Edge");
ddlog_record **struct_args = (ddlog_record**)malloc(2 * sizeof (ddlog_record*));

struct_args[0] = src;
struct_args[1] = dst;

ddlog_record *new_record = ddlog_struct("Edge’, struct_args, 2);

ddlog_transaction_start(prog);
ddlog_cmd *cmd = ddlog_insert_cmd(EdgesTableID, new_record) ;

ddlog_apply_updates(prog, cmd, 1);
ddlog_transaction_commit (prog) ;
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ObHosnexne naros

Pacemaker:

if (pcmk_is_set(other->type, pe_order_then_cancels_first)
&& 'pcmk_is_set(then->flags, pe_action_optional)) {
pe__set_action_flags(other->action, pe_action_optional)

}

DDlog:
ActionOptional (action) :-
ActionRel (_, action, _),

is_set(action.flags, pe_action_optional()).

ActionOptional(first.action) :-
OrderThenCancelsFirst(then, first),
not is_set(then.flags, pe_action_optional()).
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[Mnannpyemoe B3anmogeiicteue ¢ DDlog

@ [lpn ycravoeke/ypaneHun cpnara 3anpoc modify gobasnsiercs B
TpaH3aKumio

o [lpn pobasnenun pelicteus B cnucok actions before 3anpoc insert
n0baBnAeTCs B TpaH3aKLMIO

@ B koHue 0bpaboTkm kax[oro feiicTBrs TpaH3aKuust OTNPaBISETCs
ans eoinonHeHust DDlog om

@ [To okoH4YaHUN BCex OBHOBNEHWNIA BCE PENSILNN BbIrPYXKAOTCA B
Pacemaker
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Ceblnkn

@ PenosuTopunii ¢ kogom:
https://github.com/esvault/ddlog_immersion

e Pacemaker: https://github.com/ClusterLabs/pacemaker
@ DDlog: https://github.com/vmware/differential-datalog
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