25.10.2016

Microsoft®

SOL Server

Extended Events

David Hlavacek
MCP, MCSE, MCSA, MCTS, MCITP, MCT

HLAVACEK !

Zakladni prehled architektury Extended Events
Tvorba Session Step by Step

Monitorovdani dotazd a moduld

Specidlni akce a filtry

Jak sledovat vykonové problematické udalosti
Specialni eventy

Metadata

HLAVACEK ?




25.10.2016

Co jsou Extended Events ?

¢ Pokrocila monitorovaci technika zalozena na sbéru udalosti
* Uvedena v MS SQL Server 2008
e GUI od SSMS 2012

* Hlavnim cilem je zjednoduseni identifikace problému diky moZnosti vysoce komplexni a
sofistikované konfigurace

* Lightweight

* Umoznuje sledovat udalosti, které jiné metody nedokazi nebo velmi obtizné
* Page Split stranek index( (alias ,,Spatny“ page split)
* Zaznamenat pouze prvnich N vyskyt( udalosti nebo jen kazdou N-tou
* Wait statistiky na Urovni pfipojeni
* PouZiti plan_handle a tsql_stack
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ProC nepouzivat SQL Trace a Profiler?

Nizka flexibilita monitorovaci techniky, neni rozvijen

* Vysoky vykonnosti dopad na monitorovany systém v zavislosti na
* Mnozstvi a typech trasovanych udalosti v jediném trasovani
* Aktudlni zatézi trasovaného serveru

¢ Mnoistvi aktivnich trasovani

* Trasované udalosti vidy generuji vSechny informace bez ohledu na definici trasovani
* VSechny trace columns

* Filtr trasovani je aplikovan az po zachyceni dané udalosti
* Pouze 2 typy |I/O Provider

e Restart monitorované instance ukonci trasovani
HLAVACEK 4
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Extended Events Objekty

* Package
* Nejvyssi metadatovy objekt, zaveden modulem pfi startu
* Kontejner obsahujici objekty a jejich vlastnosti
* Neni funkéné omezen
* Objekty jednoho Package mohou byt pouzity objekty jiné
* Napt. packageO, sqlservr, sqlos, sqlclr

name description file_version name

sqiserver Extended events for Microsoft SQL Server 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13.MSSQLSERVER\MSSQL\Binn\sgimin.dl
sqlserver Extended events for Microsoft SQL Server 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sgllangdll
SecAudit Security Audit Events 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13. MSSQLSERVER\MSSQL\Binn\sgllang dil
ucs Extended events for Unfied Communications Stack 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sgllang dil
sqiclr Extended events for SQL CLR 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sgllang dil

filestream Exended events for SQL Server FILESTREAMand Fi...  2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sqllang dil
SQLSatelite  Extended events for SQL Satelite 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sgllang dll
sqlsni Extended events for Microsoft SQL Server 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sgllang dil
sqlserver Extended events for Microsoft SQL Server 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13. MSSQLSERVER\MSSQL\Binn\sgllang.dll
package0 Defauit package. Contains all standard types. maps. c 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13.MSSQLSERVER\MSSQL\Binn\sqldk dil
sglos Extended events for SQL Operating System 2015.130:1711.0  C:\Program Files\Microsoft SQL Server\MSSQL13 MSSQLSERVER\MSSQL\Binn\sqldk dil
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Extended Events Objekty

* Event

* Reprezentuje oblast/bod v kddu, ktery je vykonan SQL Serverem

* Napt. dokonceni SQL dotazu, deadlock, ¢ekani na zdroj atd.
* Obsahuje sadu zakladnich informaci, které event popisuji

* Tato sada je k dispozici okamzité a bude zaznamendna vzdy
* MuzZe obsahovat volitelné elementy, které budou zaznamendny pouze na vyzadani

# Global Fields (Actions) V7 Fiter (Predicate) Event Fields

25.10.2016

Name Description Data Type
Event lbrary cpu_time Indicates the CPU time §... uint64
Search Everts o ey duration The time (n microsecon... int64
last_row_count The last row count for thi... uint64
Name Category | v | Channel |v
ne_number The statement ine numb... int32 HModule
ddtional, An
addonel eomon ot i et logical_reads The number of logical pa... Lint64
table_update_d Analyt
akter_table_update_data execution alytic offeet The atntéiont it offée... F32 |
sy _enciypled_quesy, court Aralyic offset_end The statement end offse... int32
alwayson_ddi_executed alwayson Analytic [0 parameterized_ptan_han... The plan handie of the c... binary_data ok
Cl =3
assembly_load cr Operational physical_reads The number of physical ... uint64 .
attention emors Anaiytic row_count The number of rows that... Lint64
statement The text of the statemen.... unicode_string |
writes The number of page writ... uint64 p ~ - ~ ~ _ ~ [ ~
Events Targets Actions | Types | | Predicates | | Maps ‘
J N ¥ 7 N VAN AN J
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Extended Events Objekty

* Action
* Slouzi k zajisténi dodatecnych informaci k nastalé udalosti
* Informace, které event neobsahuje (session_id, database _name apod.)
* Pokrocilé informace jako memory dump, debug break apod.
* Jsou procesovany synchronné po vyhodnoceni predikatu
* Maji tedy vyssi vykonnostni naroky na thread, ktery udalost spustil
* Actions mohou byt pouZity u vSech eventl, ale néktera data nemusi byt dostupna v

dané c¢asti kddu, kde event nastane

7 Global Fields (Actions) 7 Fier (Predicate) Event Fields

‘ Name Description Module
|0 database_id Collect database ID
i [ database_name Collect cumrent database name |
i [0 debug_break Break the process in the default debugger
Packages

| [0 dump_rg_history_ring_buffer Dump pool and group ring buffer to xevent

|
|0 event_sequence Collect event sequence number |

|
\[j is_system Collect whether cument session is system
|
1[] last_ermor Collects the value of the thread's last Windows I N o N - N ~ ™
— P — Events Targets Actions | Types | | Predicates | | Maps ‘
- L S W ¥ S

|0
HLAVACEK :
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Extended Events Objekty

* Predicate
* Boolean vyraz definujici podminku, na zakladé které dojde k zaznamenani udalosti
* Lze pouzit aritmetické nebo textové operatory, moznost sestaveni komplexnich
podminek (LIKE, NOT, () atd.)

* Filtrovat Ize na zakladé event dat nebo globdlnich vlastnosti
* Predicate mlzZe uloZit svij stav

» Zachyceni pouze prvnich 10 vyskytl nebo jen sudych

* Zachyceni duration vyssi nez vSechny predchozi dotazy

* duration > 5000000 vs greater_than_max_int64(duration,5000000)

* Poradi podminek hraje roli

Madule

Packages
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Extended Events Objekty

* Target
* Slouzi pro konzumaci (uloZeni) udalosti
* Jsou optimalizovany pro procesovani jediné udalosti nebo celého bufferu
* Synchronni vs. Asynchronni

o Zakladni
* Ring Buffer
¢ Event File

* Pokrocilé
* Bucketizer (Histogram)
* Event Counter Hoclle
* Event Pairing |
* ETW (Event Tracing for Windows)

Packages

N\ ~ " \ ~

| Events Targets Actions | | Types | | Predicates vaps |
HLAVACEK NVRN ARG AN S
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Extended Events Objekty

* Type
* Udava datovy typ sloupcll v eventu, predikat(, actions atd.

* Map
* Zjistuje vyznam nebo textovy popis na zakladé ¢iselného identifikatoru
* Napt. wait_type =181 znamend WRITELOG

Madule

Packages

| |

Zivotni cyklus Extended Events

Pre-Collect

Je tento event v nékteré Zaznamendny zakladni Vyhodnoceni filtrii Actions, synchronni cile,
aktivni session ? informace o udalosti memory buffer pro async cile

* Pokud pri filtrovani pouZijeme nékterou globalni vlastnost (Action), musi dojit k
synchronnimu volani funkce pro zjisténi jeji hodnoty

HLAVACEK 12
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Extended Event Engine

* Operacni prostiredi nabizejici funkce a sluzby pro jednotlivé moduly
* Obsahuje seznam Event Session a kontroluje pristup k nim
* Spravuje memory buffer pro vSechny aktivni sessions
* Spravuje vlakna, ktera umistuji informace z paméti do cild (dispatchers)

* Neobsahuje metadata ani eventy
* Jednotlivé moduly spolupracuji s XE Engine a zajistuji metadata pro jednotlivé
objekty

HLAVACEK 13

Extended Event Session

* Objekt, obsahujici konfiguraci udalosti, které maji byt monitorovany
* VCetné vSech souvislosti jako filtrovani, informace o udalostech, cil pro uloZeni atd.

¢ Lze definovat , libovolné” mnozstvi Session
* Session je permanentnim objektem (neni nutné po restartu opét vytvaret)
* KaZdou session lze zapnout/vypnout dle potreby
* Priprava session pro konkrétni situaci
* Soucasné muze byt spusténo nékolik session
* Moznost automatického zapnuti po restartu sluzby
* Neplanovany restart sluzby nemusi prerusit monitorovani

* Kazda session ma vlastni memory buffer, do kterého uklada informace o udalostech
pfed umisténim do pozadovaného cile

HLAVACEK 1
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Vlastnosti Event Session

« MAX MEMORY Event retention mode Li) Single event loss
- i L, i ... . () Muttiple event loss
*  Maximalni velikost paméti pro Session O i Gk o st sscoamersdi
° ZaOkrOUhleno na 64 kB Maximum dispatch latency: (@) In seconds KIIJE
* Velikost ovliviiuje zapis do cile typu file O Unlimed
* Vys3i hodnota zlepsuje stabilitu streaming cile Max memory size [ 4|[ms v
e Watch Live Data Max event size ‘j MB v
* Standardné rozdélena na 3 bufery Memory parttion mode: @ None
(O Pernode
(O PerCPU
Restore Defaults

* sys.dm_xe_sessions

total_regular_buffers regular_buffer_size total_large_buffers large_buffer_size total_buffer_size buffer_policy_desc
i 1441587 0 0 4324761 drop_event
Test02 3 7012147 0 0 21036441 drop_event

HLAVACEK 15

Vlastnosti Event Session

*  MAX_PARTITION_MODE St 2 e
* Ovliviiuje pocet memory buffers o)
Maximum dispatch latency: (@) In seconds KI5
* NONE O Uniimted
e 3 buffery Max memory size J MB v
* MAX_MEMORY rovnomérné délena na 3 Max evert size [ o] [me v
* PER_NODE Memory patttion mode: (@) None
* 3 buffery pro kazdy NUMA node O Pernode
* MAX_MEMORY rovhomérné mezi pocet buffer( O percry
« PER_CPU
Restore Defaults

* 2.5 bufferu pro kazdy jeden SQL scheduler

* Doporuceni
* BéZiné pouzivat PER_NUMA, pfi vyssim ocekdavaném poctu udalosti PER_CPU

HLAVACEK 10
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Vlastnosti Event Session

* MAX_EVENT_SiZe piamall s
* Zajistuje tvorbu large buffers pro udalosti, které jsou O ¥eentin et
vétsi nez standardni buffer Madmum dispatchletency: @ kseconds | 3012
* Eventy vétsi nez buffer jsou standardné zahozeny O Unlimted
Max memory size | 4] |mB v
« MAX_EVENT_SIZE >= MAX_MEMORY [ evert sce “olve v
Memory partition mode (® None
* Pfisledovani udalosti s velkym objemem dat O Pernode
je konfigurace nutna O percPy
* sgl_text action
 jo_data udalosti file_written Bl
’
Vlastnosti Event Session
* EVENT_RETENTION_MODE e - el
* Ovlivni moznost ztraty monitorovanych informaci O ¥eentin et
* Single event, entire memory buffer, no event loss = T
* NO_EVENT_LOSS mUze zasadné degradovat vykon O Unlimited
¢ Pokud neni volné misto v bufferu, standardné dochazi waxmemory sie [ 4] [me v
ke ztraté jednoho daného eventu Max event size o] [mB v
Memory partition mode (® None

* MAX_DISPATCH_LATENCY

(O Pernode
. s s v s _o v . s 4 v O PerCPU
Maximalni ¢as, po ktery zlistane event v bufferu nez je umistén o
do asynchronniho cile

9 ;o , o v, v v, vz v p . Re: Def
Ovlivni vykon vldken pokud je spusténo vétsi mnoZstvi session s mon s
nizkou dispatch latency

HLAVACEK
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Jak zacit s Extended Events ?

e QUI
* Pro SQL Server 2008 je dostupny add-in
*  www.sqlskills.com/free-tools/sqgl-server-2012-extended-events-add-in/

* Pro SQL Server 2012 a vyssi je GUI v Management Studiu

* Doporucuji pouzit SSMS 16.3 (August 2016)
* Extended Events Templates se stejnou funkci jako Profiler

e T-SQL

CREATE EVENT SESSION [xeMonitor] ON SERVER
ADD ..

HLAVACEK 20
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http://www.sqlskills.com/free-tools/sql-server-2012-extended-events-add-in/

Monitorovani dotazti a modulu

* sql_statement_starting / sgl_statement_completed

* sql_batch_starting / sql_batch_completed

* rpc_starting / rpc_completed
* module_start / module_end

* sp_statement_starting / sp_statement_completed

HLAVACEK

Action : tsql_stack

* Pomaha identifikovat pouZiti sdilenych objektl v databazi

* napf. pouziti funkce v procedurach

# Global Fields (Actions) 7 Fitter (Predicate) Event Fields

~

Name
task_resource_group_id
task_resource_pool_id
task_time
transaction_id
transaction_sequence

tsql_frame

DEDDDDDD

usemame
[ worker_address

Description

Collect cument task resource group 1D
Collect cumrent task resource pool 1D
Collect cument task execution time

Collect transaction 1D

Collect cument transaction sequence numi
Collect the sql_handle for the cument batc!

N e

Collect usemame
Collect cument worker address

<frame level="1" handle="0x030012005D05B62162FEQA@193A6

<frame " handle="0x030012009629AA224E040B0193A6

<frame " handle="0x030012000872922480BEOBO193A6

<frame level="4" handle="0x01001200081B6901603E3AD70402

HLAVACEK
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Action : sql_text

* Jednd se o InputBuffer dané session
* Nikoliv text dotazu, ktery je vykonavén (statement)
* Snadno tak dochazi omylim

* InputBuffer je maskovan pfi vyskytu slov naznacujici

bezpecnostné citliva data
* Napf. password

* S ohledem na velikost InputBuffer mlZe byt sql_text
naro¢ny na pamét a dalsi zpracovani

HLAVACEK

Specidlni filtry a vlastnosti eventu

* packageO.counter

name

25.10.2016

timestamp

» sp_statement_completed 2016-10-02 16:47:54 |

Event: sp_statement_completed (2016-10-02 16:47:54.9289008)

Details

Field

cpu_time
database_name
duration
last_row_count
line_number
logical_reads
nest_level
object_id
object_name
object_type
offset
offset_end
physical_reads
row_cournt
source_database_id
sql_text
statement

writes

Value

0
AdventureWorks2014
11671663

504

5

17

1

1623676832
WaitingProc

PROC

84

146

0

504

15

EXEC WattingProc
SELECT * FROM Production.Product
0

* Lze poutzit v predikatu eventu pro zjisténi poctu vyskytu dané udalosti

* Predikat package0.counter <= 50

* Zaznamena pouze prvnich 50 vyskytl udalosti

* divides_by uint64

* QOperator predikatu

* Umoznuje filtrovat pouze udalosti, kdy je zbytek po celociselném déleni 0
* [packageO].[divides_by_uint64]([package0].[counter],(2))

e Zaznamena kazdou druhou udalost

HLAVACEK
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Causality Tracking Causaity tracking:

[ Track how events are related to one another.

* Usnadnuje identifikaci vztahu rGznych udalosti
* Ve vystupu oznaci udalosti identifikdtorem attach_activity_id.guid

* Udadlosti se stejnym identifikdtorem jsou ve vzajemném vzrahu

name timestamp attach_activity_id.guid statement
sql_statement_starting 2016-10-18 13:57:19.6919763 | 97625399-04BE-476A-B0A2-041A484BF249 | SELECT * FROM Sales SalesOrderDetail a JOIN Sales.SalesOrderDetail b O

attention 2016-10-18 13:57:28.1591479 | 97625399-04BE-476A-B0A2-041A484BF249 | NULL

HLAVACEK %

Recompile

* sqgl_statement_starting a sp_statement_starting obsahuji sloupec state
» state ma 3 stavy Normal, Recompiled, Execution Plan Flush
* Pokud dojde k Recompiled, udalost starting bude ve vystupu opakované
* Recompiled i Normal
* Pozor na analyzu vystupu (Event Pairing)

* sqgl_statement_recompile
* Nastava pfi recompile ad-hoc dotazu, procedury nebo triggeru
* Sloupec statement_recompile_cause vysvétluje pricinu rekompilace

.sql_s(atemem_recmwﬂe .201610—19 10:18:09.7762442 ‘ Schema changed . SELECT * FROM Sales.SalesOrderDetail
'sql_statemerrl_recmlpde >201&10—19 10:18:55.9361821 AODtJon {recompile) requested . SELECT * FROM Sales.SalesOrderDetail
| sql_statement_recompile 7201&1(}19 10:24:34.1214104 | Statistics changed SELECT * FROM Sales.SalesOrderDetail
.sql_statemem_recompﬂe V201&10—19 10:24:21.3146208 ‘ Defered compile ‘ SELECT case when

HLAVACEK 2
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Dotazy s problémy v planu

e sort_warning / hash_warning (spill operace)

—— - !4.. Warnings
: -', = Operator used tempdb to spill data during execution
— Clustered Index Scan (Clustered) with spill level 1 and 1 spilled thread(s); Sort wrote
SELECE SoLE [SalesOrderDetail] . [ClusteredIndex-.. 589 % d read 589 £ 4 db with
Cost: 0 & Cost: 71 & 589 pages to and read 589 pages from tempdb wi

Cost: 23 % granted memory 6656KB and used memory 6656KB

*  Chybéjici JOIN predikat
* missing_join_predicate

SELECT b.SalesOrderID, a.OrderQty, b.CustomerID

FROM Sales.SalesOrderDetail a, Sales.SalesOrderHeader b
WHERE a.ProductID = 927

HLAVACEK 2

Dotazy s problémy v planu

e Chybéjici statistiky
* missing_column_statistics

missing_column_statistics 2016-10-19 09:42:46.0324787 | 62A1BB1E-31BF-446C-A7AE-DBF55B8F475E NULL
sql_statement_completed 2016-10-19 09:42:46.0507503 | 62A1BB1E-31BF-446C-A7AE-DBF55B8F475E SELECT SalesOrderlD, Product!

*  Chybéjici JOIN predikat
* missing_join_predicate

SELECT b.SalesOrderID, a.OrderQty, b.CustomerID

FROM Sales.SalesOrderDetail a, Sales.SalesOrderHeader b
WHERE a.ProductID = 927

HLAVACEK 2
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Dotazy s problémy v planu

* Problematicka konverze
* plan_affecting_convert

plan_affecting_convert 2016-10-19 09:46:04.5344207 | Cardinalty Estimate | AFDS0FD8-A4E7-4532-97A2-47859255F 3EB
plan_affecting_convert 2016-10-19 09:46:04.5344211 | Seek Plan AFD50FD8-A4E7-4532-97A2-47859255F 3EB
sql_statement_completed 2016-10-19 09:46:04.6335221 |NULL AFD50FD8-A4E7-4532-97A2-47859255F 3EB

* Filtr neodpovida datdm filtrovaného indexu
* unmatched_filtered_indexes

unmatched_fitered_indexes 2016-10-19 09:42:56.4302816 | NULL 0649444E-AD6B-40CF-ABS7-1EBFOD1A6BF0
sql_statement_completed 2016-10-19 09:42:56.4359000 |NULL 0649444E-AD6B-40CF-ABS7-1EBFOD1A6BF0

HLAVACEK

Identifikace vzniklych chyb

error_reported
* Chyby vzniklé v pribéhu vykondavani dotazu
* | v pfipadé, Ze jsou zachyceny TRY/CATCH

* is_intercepted oznacuje, zda byla chyba zachycena TRY/CATCH

* MozZnost filtrovani error_number, severity, state

Priklady error_number
e 220 - Preteceni datového typu
e 507 — DELETE tadku, na ktery se odkazuje FK
e 2627 — INSERT duplicitniho radku do tabulky s UNIQUE
e 8134 —Chyba déleni0
* 8152 — Truncate textové hodnoty

emor_number 50000
is_intercepted True

message Nastala chyba
query_hash 0

severity 16

state

25.10.2016

NULL
NULL
SELECT LoginID, JobTitle, OrganizationN

NULL
SELECT SalesOrderlD, ProductID, UnitPri

sql_text BEGIN TRY RAISERROR(N'Nastala chyba’,16,1) END TRY BEGIN CATCH PRINT Osetrena’ END CATCH
1

tsql_stack rames><rame level="1" handle="x0100010079F9871550BD0DB00F0200000000000000000000000000000000000(
H LAVAC E K user_defined True
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Sledovani ¢ekani na dostupnost zdroj(

wait_info
» Zachycuje ¢ekani na Cooperative (non-preemptive) zdroje
* Parovy event (opcode start/end)

wait_info_external

» Zachycuje ¢ekani na Preemptive zdroje
* Zdroje mimo SQL Server (napf. NTLM autentizace DC)

wait_completed

* Stejny vyznam jako vySe uvedeni, ale neni parovy
* Nastava pri dokonceni ¢ekani na zdroj

HLAVACEK

Paremeter Sniffing

* Vychozi chovani u programovych modull (procedury, funkce, triggery)
* Muze zpUsobovat vykonnostni problémy

* PouZijeme tyto udalosti :
* sp_statement_completed
* sgl_statement_completed
* U téchto uddlosti budeme sledovat standardni vykonové vlastnosti
* cpu_time, logical_reads, duration atd.

* |dedlné spolu s action query_hash

* Na vysledek monitorovan pouzijeme STDEV

HLAVACEK
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Lock, block, deadlock, timeout, cancel

* xml_deadlock_report

Key Lock

Request Mode: 5| Oblect

HoBt 1D 72057594047365120
associated objid: 72057594047365120
neme: AdventureWorks2014 Production Product
Index name: PK_Product_ProductiD

Owner Mode: X

Owner Mode: X

RID Lock
Request Mode: S

attention

DBID 15
File ID: 1
Page ID 280

associated objid: 72057594040549376
Object name: AdventureWorks2014 dbo Databasel.og

25.10.2016

Server process Id 70 =
Server batch id 0

Execution context Id: 0

Deadlock priority 0
Log Used: 60624

Owner Id: 370220

Transaction descriptor. 0x2ea7348c84d8

* Predcasné ukonceni operace klientem (cancel, ukonceni pripojeni, chyba ovladace)

HLAVACEK

Lock, block, deadlock, timeout, cancel

* lock_timeout / lock_timeout_greater_than_0

blocked_process_report

Field

associated_object_id
attach_activity_id.guid
attach_activity_id seq
database_id
database_name
duration
lockspace_nest_id
lockspace_sub_id
lockspace_workspace_id
mode

object_id

owner_type
resource_0
resource_1
resource_2
resource_description
resource_type
transaction_id

Value

72057594040549376
4464EB9D-7ADA-4DFS-8DD2-BI9CF7330E5C
4

15

5000000

1

1
3206088617840
S

0

Transaction

280

1

0

RID
407412

» Zjisti blokovaného a blokujiciho, pokud délka ¢ekani presahla definovany cas
* Délka blokovani je konfigurovana vlastnosti ‘blocked process threshold’

HLAVACEK
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Specialni eventy

query_memory_grant_usage
* Zachyti dotaz, jehoz memory grant je vyssi nez 5 MB
* Slouzi pro porovnani granted_memory a used_memory

qguery_thread_profile
* UmoZnuje analyzovat kazdy iterator v planu a vldkna pfi paralelnich operacich

transaction_log
* Umoznuje sledovat zapisy do transakcniho logu databaze
* |dedlni pro pfesné monitorovani ,spatnych” page split

inaccurate_cardinality_estimate
* Identifikuje operatory v planu, jejichz rows estimate se pétindsobné lisi od actual

HLAVACEK 3

Néco specialné pro administratory

backup_restore_progress_trace
* Umoiznuje detailné sledovat jednotlivé operace backup/restore procesu

database_backup_restore_throughput
* Umoznuje detailné sledovat vykon (mnozstvi toku dat) pfi backup/restore

perfobject_logicaldisk

perfobject_proces

perfobject_processor

perfobject_system
* Udalosti nastavaji kazdych 15 sec a sbiraji informace z ¢itacd Performance monitoru
* BohuZel se jednd o RAW data a bez Base hodnoty jsou nepouzitelné

HLAVACEK 3
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Extended Events metadata

* sys.fn_xe file_target read_file()
* Funkce slouzi pro ¢teni dat z event file vystupu (.xel soubory)

* sys.dm_xe_session_targets
* Obsahuje informace o ulozeni dat

* V pfipadé pamétového cile samotna data (target_data)

* sys.dm_xe_session
* Informace o vSech aktivnich sessions (napf. velikost memory bufferu)

* sys.server_event_sessions
* Seznam a zakladni vlastnosti vSech existujicich event sessions

HLAVACEK a7
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