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Disclaimer

This presentation outlines our general product direction and should not be relied on in making a
purchase decision. This presentation is not subject to your license agreement or any other agreement
with SAP. SAP has no obligation to pursue any course of business outlined in this presentation or to
develop or release any functionality mentioned in this presentation. This presentation and SAP's
strategy and possible future developments are subject to change and may be changed by SAP at any
time for any reason without notice. This document is provided without a warranty of any kind, either
express or implied, including but not limited to, the implied warranties of merchantability, fithess for a
particular purpose, or non-infringement. SAP assumes no responsibility for errors or omissions in this
document, except if such damages were caused by SAP intentionally or grossly negligent.
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You and SAP HANA

SAP HANA is, amongst other things, first and foremost a database management system.

Or short: it’s the DB system for your application.

As that it takes care about storing and retrieving your data safely and efficiently.

That means:

You don’t have to care about that — SAP HANA offers this as a service to you, the application

developer.

Focus on your application code and let SAP HANA figure out how to deal with your data.
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Performance dilemma

But how to care about performance if the DB is handling all the data handling for me?
Use funny SQL coding tricks? (WHERE 1=1 AND 1 IS NOT NULL..)
Put optimizer hints into the SQL? ( /*+ INDEXACCESS .. */)

Set DB parameters? (force fast query processing = true)

STOP!

This means YOU. This kills your productivity
This makes your system hard to maintain and operate

This prevents your SQL code to benefit from the
improvements in SAP HANA revisions
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Performance dilemma — EXIT
(because system performance is still your responsibility)

Don‘t treat SAP HANA as a black box!
Understand how it works and use SAP HANA based on that!

Because: “Garbage in, garbage out” is still true in a client/server situation.

So, let’'s see what SAP HANA does with your queries and how you can find out
about it...
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The rise and fall of your SQL commands
or the lifetime of a session in SAP HANA

DB Client ~ SAP HANA DB Server

Authentication

Application (user name + password/token/certificate)

. Network communication _

HANA client software <« - » HANA client software
Session context

Shared SQL plan

cache
Prepare query Parse query or fetch 2

plan from cache

—> Execution engines —

Handle on prepared query

OLAP Calc.

> result cache engine engine
Join SOoL "
Call query/open cursor Execute plan and engine QL engine
Providing parameter values return result set(s)
Column store Row store
Fetch results

Close result set/close cursor

Close prep. statement handle

Close connection

v 2 4
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Lifetime of a SAP HANA session

DB Client SAP HANA DB Server
Application
_ Network communication _
HANA client software <« - » HANA client software
Session context
I \ l N Shared SQL plan
Applications create sessions in the SAP HANA server — _ _
Sessions could be seen as a conversation between client and plar - SYSTEM variables are set at logon/automatically and cannot be

changed during the session e.g. session language is set via

server :
: : LOCALE (ISO | de)/LOCALE_SAP (SAP internal
They provide context to the execution of SQL commands |a?§uage t(encod?r?g% code) - ( '

Sessions are facilitated over one or more physical connections

(network connections) USER variables can be freely defined (up to 50 per session) and

accessed from outside the session (m session context view,
Exet SAP HANA studio)

- t . a .
e _— - APPLICATION* variables used by convention to allow easier
system monitoring

APPLICATIONUSER should show the ,real” user (SAP
NetWeaver puts in ABAP user)

- APPLICATIONSOURCE shows source location of database call
Close result set/close cursor (automatically in SAP NetWeaver)

e T APPLICATIONVERSION should provide versioning information

of the DB client
Close connection
v 2 4

Fetch results
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Session context variables

BM SCL | LFF Result

select * from m_session_ context where connection_id = current_connection

HO5T PORT CONNECTION_ID KEY VALUE SECTION
1 |d9506 30,003 220329 PROTOCOL_VERSION 41(1,4) S5YSTEM
z |d9506 30,003 220,329 LOCALE de SYSTEM
3 |d9506 30,003 220,329 LOCALE_SAP D SYSTEM
4 |d9506 30,003 220,329  APPLICATIONVERSL.. 1.0.64.201309030448 SYSTEM
5 |d9506 30,003 220,329  APPLICATION HDEStudio SYSTEM
b |d9506 30,003 220,329  APPLICATIONSOUR.. run(5QLExecuteFormEditorjava:847);  SYSTEM
1 1d9506 30,003 220329  APPLICATIOMUSER 1028297 SYSTEM
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Session context variables — used for monitoring

« APPLICATION*-variables provide additional meta data

Overview | Landscape | Alerts | Performance

for monitoring and answers questions like:

«  Which ABAP module runs a statement?

Threads | Sessions | Blocked Transactions

Yisible rows: B T

Which SAP HANA Studio versions are used?

ion | Console

@ Add filter -

nID Logical Cu:unnectiu:u...[ Application Appl. Source Appl. Version ﬁ'xr;pl. Uszer ] Database User Client Host Client Process ID
] 200,59 N - - - SAPWERN dewdfgwp00399 8752
a 200690 MULL IULL L JULL SAPWRN dewdfgwpl0399 5.424
a 200683 MULL SAPLSFUNCTION... L f sapsys SAPWEN dlew
0 200689 MULL LL L LL SAPWRN . -« « Which user is running the
0 200,687 MULL LL | L LL SAPWRN e session?

a 200684 MULL IULL L JULL SAPWEN el
a 200686 MULL SAPMSSY2:14480 IULL DDIC SAPWEN dew o DB user # OS user
| 119,242 szns.aadmingraces. 1.50.0.208 309060838 d02AOTES SYETEM W . DB user # SAP
NetWeaver user

- P [P S .+ APPLICATIONUSER
] 21824 csns.bidataprevi..  1.50.0.201309060838 4020788 SYSTEM WDE provides this information
a 219272 czns.admin.com..  1.50.0.201302060838 d020788 SYSTEM y WOIE
a 218.216 csns.catalog.inter..., 1.50.0.201309050832ME S¥sEM WOFNO02ZET523... 16.376
a 220,329 HDBStudic run(SQLExecuteF... 1.0.64.201309030448 1028297 1028297 VIEMB0Z394E824,.., 3328
] 218520 HDBStudic calliAdministrati... 1.0.64.201309030448 1028297 SYSTEM VIEMB0Z304E824,... 3328
a 220363 HDBStudio calliAuthorizatio...  1.0.64.201302030448 1043007 JULIE WOFN00272914... &.580
a 218094 HDBStudico call(BackupConn... 1.0.60.201306271550 [817291 SYSTEM 10.7.105.8 7.940
a 219,227 HDBStudic runiSOLExecuteF...  1.0.64.201309030448 1028297 1028297 VIEMB0Z394E824,.., 3328
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Lifetime of SAP HANA session

DB Client SAP HANA DB Server
Application
_ Network communication _
HANA client software <« - » HANA client software
Session context
I / l Shared SQL plan
cache
. Appli_cations create sessions in the SAE HANA server barse query or fetch
- Sessions could be seen as a conversation between client and plan from cache
server —> Execution engines
- They provide context, a semantic frame, to the execution of SQL o -
Commands . : result'cache engine engine
- Sessions are facilitated over one or more connections =
) Execute plan and ‘ engine SQL engine
I - 1 return result set(s) ’
|
- Connections are physical network connections indexserver.ini
- Can be cancelled/killed by administrator [session]
- Enable multi-node access for a single DB session
- Can be automatically cancelled based on timeout mechanisms idle connection timeout application statisticsserver

idle connection timeout application hdbstudio
idle connection timeout
connection history lifetime
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Connection information — SQL

EM SQL | | Result

select connection_id, transaction_id
, €lient_host, client_pid, connection_status, user_name
, start_time
, round(seconds_between (start_time, current_timestamp)/e8/68, 2) as connection_time_h, own
from m_connections
where port = 38883 and connection_type not like '¥Historyi'
order by connection_ status desc, start_time desc

COMMECTION_ID  TRAMSACTION_ID CLIENT_HOST CLIENT_PID COMMECTIOMN_STATUS USER_MAME START_TIME COMMECTION_TIME_ H OWN
1 219.227 251 WIEMB0239482A sap.corp 3328 RUNMNIMG 1028297 09.09.2015 14:14:15.910266 143 TRUE
2 219,300 256  WODFN00287523Asap.corp 16376 IDLE SYSTEM 09.09.2015 14:33:59.675323 11 FALS
3 219.297 260 WDFMO0287523 Asap.corp 16.376 IDLE SYSTEM 09.09.2013 14:33:44.520618 111 FALS
4 19.272 254 WODFMO0287523 Asap.corp 16.376 IDLE SYSTEM 09.09.2015 14:24:56.102833 125 FALS
5 219.246 258  WDFN00287523Asap.corp 16.376 IDLE SYSTEM 09.09.2015 14:17:49.634763 137 FALS
] 219.242 255  WDFMO0287523 Asap.corp 16.376 IDLE SYSTEM 09.09.2013 14:17:30.143633 138 FALS
7 219.221 241 WDFMO0287523A.5ap.corp 16,376 IDLE SYSTEM 09,09.2013 14:10:06.447062 15 FALS
a 219.216 250 WDFN00287523Asap.corp 16.376 IDLE SYSTEM 09.09.2015 14:09:258.48022 151 FALS
g 219.204 264 WDFMO0287523 Asap.corp 16.376 IDLE SYSTEM 09.09.2013 14:07:53.84067 154 FALS
10 219199 263 WODFN00287523Asap.corp 16376 IDLE SYSTEM 09.09.2015 14:07:28.413746 154 FALS
11 219.198 258 WDFMO0287523Asap.corp 16.376 IDLE SYSTEM 09.09.2013 14:07:28.037596 154 FALS
12 219197 257 WODFMO0287523 Asap.corp 16.376 IDLE SYSTEM 09.09.2013 14:07:27.987721 154 FALS
13 219.054 253 1071058 7940 IDLE SYSTEM 09.09.2015 13:46:07.664354 159 FALS
14 219.0862 248 WDFMN30002408 A.dhep.... 0172 1IDLE SYSTEM 09.09.2013 13:36:52.686686 205 FALS
15 219,060 248 WDFN30002408A.dhep..., 9172 IDLE SYSTEM 09,09.2013 13:36:52.433565 2,05 FALS
16 219.030 246 WDFN30002408A.dhep.... 89172 1IDLE SYSTEM 09.09.2015 13:36:44.515192 206 FALS
17 218,988 247 WDFN30002408A.dhep.... 0172 1IDLE SYSTEM 09.09.2013 13:26:48,799087 222 FALS
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Connection information — DBACockpit

Connections

(= Full Screen On/Off  £#]Refrash

O L% @& LI system co » & =T M b AP HP =@ .| 2 .||=B/.|| ||| |[[£]|| | Display Statement String
Bl system WRN “
Connections
SAP HANA database: Database Ad... Host Port Number ~ Connection ID Transaction ID Start Time Idle Time Connection Status Client Host Client IP Client PID User Name Conr
* Heap Usage A~ |d9s06 30.004 500.027 13 09.09.2013 17:08:15 0 IDLE 0 SYSTEM Loca ~
* Backup Catalog ¥ |dosoe 30.005 308.312 73 09.09.2013 18:00:41 90.979 IDLE dewdfgwpl0399 10.68.84.140 3.536 SAPWRN Remi v
: S F‘f:gsche Objects Id9506 30.005 308.296 12 09.09.2013 17:58:11 244,962 IDLE dewdfgwp00339 10.68.64.140 9.136 SAPWRN  Rem
_ Id9506 30.005 300.191 7 08.00.2013 21:22:41 0 IDLE 0 SYSTEM Loca
* [£= System Information
. 1d9506 30.003 220.507 225 (9.00.2013 18:00:06 129.754 IDLE VMW3217 10.66.146.84 5720 SYSTEM  Rem
- Connection Statistics Id9506 30.003 220.504 216 09.09.2013 18:00:06  130.105 IDLE VMW3217 10.66.146.84 4460 SYSTEM  Rem
- Transactions 1d9506 30.003 220.486 155 09.09.2013 17:59:08  68.550 IDLE dewdfgwp00399 10.68.84.140 3.536 SAPWRN  Rem
* Caches ! 1dosoe 30.003 220.483 18 09.09.2013 17:58:21  145.963 IDLE dewdfgwp00399 10.68.84.140 9.136 SAPWRN  Rem
* Large Tables _ Id9506 30.003 220.466 234 09.00.2013 17:50:36  699.745 IDLE dewdfgwp00399 10.68.84.140 1.644 SAPWRN  Rem
) g“é[”fﬁ;i‘fﬂ';?““t'”” and Usag ld9506 30.003 220.389 231 09.09.2013 17:44:32  921.070 IDLE /DFN00272876A.5ap.corp  10.87.86.234 9.832 SYSTEM  Rem
. License Id9506 30.003 220.377 24  09.00.2013 17:43:46 1.042.470 IDLE VDFN00272876A.5ap.corp | 10.87.86.234 9.832 SYSTEM  Rem
. Others 1d9506 30.003 220.329 228 09.00.2013 17:21:53 2.391.550 IDLE VIEN60239482A.5ap.corp  147.204.206.133  3.328 1028297  Rem
¥ [E= Documentation Id9506 30.003 220.316 23 09.09.2013 17:20:22 2.452.038 IDLE VIEN602309482A sap.corp  147.204.206.133  3.328 1028297  Rem
* SAP HANA database in SAP Libr Idos06 30.003 220.308 179 09.09.2013 17:19:40 2.408.476 IDLE VIEN60239482A.5ap.corp  147.204.206.133  3.328 1028297  Rem
* SAP HANA database in SDN Id9506 30.003 220.306 177 | 09.09.2013 17:19:38 2.426.900 IDLE VIEN60239482A.5ap.corp  147.204.206.133  3.328 1028297  Rem
> B System Landscape 48506 30.003 220.209 238  09.09.2013 17:04:29 0 IDLE 0 _SYS_AFL Loca
" System Configuration 9506 30.003 220.208 237 09.09.2013 17:04:29 0 IDLE 0 SYSTEM Loca ~
* Database Connections Lal
. central Calendar . Idosos 30.003 220.194 235 09.00.2013 17:00:54 0 IDLE 0 _SYS_AFL Loa ¥
P < 3 < > < >
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Connection information — SAP HANA Studio

AM *SQL Console 2 M *WR1 - 000002.=5ql I wra Em *WR1 - SQL Console 3 # WR1 - Shows a list of connections 23 = &

Show Leg | Max rows: 5000 =

FH Raw Data m Distinct values

& 128 rows retrieved - 339 ms D Add filter = = -

IDLE_TIME CONMECTIOM_STATUS CLIENT_HOST CLIEMT_IP CLIEMT_PID LUSER_MAME CONMECTION_TYPE CWN I5 HISTORY | £
0 RUMMIMG YIEMB023945824 5ap.... 147.204.206.133 3328 SYSTEM Remote TRUE FALS
2.565.005 IDLE VIEMG02394824, 5ap....  147.204.206.133 3.328 1028297 Femote FALS FALS L
2548088 IDLE YIEMB02394824 sap....  147.204.206.133 3328 1028297 Remote FALS FALS 1
286283 IDLE YRW3217 10.66.146.84 5720  SYSTEM Remote FALS FALS
0 IDLE 0 _SYS_AFL Local FALS FALS
125625055 IDLE WOFM002875253A 53,  10.19.27.176 16376  SYSTEM Remote FALS FALS
0 IDLE 0 SYSTEM Local FALS FALS
0 IDLE 0 _SYS_AFL Local FALS FALS
0 IDLE 0 _SY5_AFL Local FALS FALS
85232668 IDLE YVIEMB02394824 sap.... 147.204.206.133 3328 SYSTEM Remote FALS FALS
13594780 IDLE WOFM002875253A 53,  10.19.27.176 16376  SYSTEM Remote FALS FALS
0 IDLE SYSTEM Local FALS FALS

| OO0 JITC

Ml

e Rstt =10

=]

AR =
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Lifetime of a SAP HANA session

DB Client SAP HANA DB Server
Application The “magic” happens here...
Query transformation

_ Network communication . .
HANA client software < » HANA client software Query optimization and

Session context plan generation (1. Part!)

Shared SQL pla~

Prepare query Parse query or fetch <
plan from cache
\ ’% Execution engines —
Handle nn nranarad nians

- With a session/connection ready, the application can send

command text to SAP HANA. =4 . Shared SQL plan cache keeps [sql]
- SQL commands really are DB program source code that needs to ret compiled and optimized plan cache size

be parsed, validated, optimized and compiled before it can be statements in memory and re-

executed. uses these for exact matching
- Similar to activation of ABAP reports i SQL commands
- This can take a lot of time and resources and need to be - Also provides execution statistics

executed for every SQL command — so caching the compiled for performance analysis

program is key for performance!
. Think of parameterized statements! / indexserver.ini /

© 2013 SAP AG or an SAP affiliate company. All rights reserved.




Shared SQL plan cache — SQL monitoring

EM SQL | | FH Result

select »
plan_id, statement string, execution count, avg execution time, . .
accessed_objects, parameter_count, reference_count, plan_memory_size, * Most ﬂeXI_bIe analysis approach
avg_preparation_time, total execution fetch time, preparation_count - System views M_SQL_PLAN_CACHE and
M_SQL_PLAN_CACHE_RESET provide lots of
R runtime statistics on statement level
"M_SQL_PLAN_CACHE" pc
join m_services s on
s.host = pec.host
and s.port = pc.port

where
s.service name ='indexserver'
and pc.is internal ='FALSE'

and pc.user_name='IB25297' i

PLAM_ID STATEMEMT_STRIMG EXECUTION_COUNT  AVG_EXECUTIOM_TIME ACCESSED OBJECTS PARAMETER_COUNMT =
1 3582  select connection_id, transaction_id |, client_host, client_pid, connection_status, user_na... 1 19297 131390(36) 0 |2
2 373 SELECT 'PIMG' FROM 5YS.DURMBY a7 88 131390(35) ] ]
3 6.524  =zelect® from 5Y5S.DUMBY 11 74 131390(38) a
4 6.523 SELECT VERSIOM, CURREMT_USER FROM 5¥5.M_DATABASE 11 84 a
5 0.525 select™ from "PUBLIC"."PM_FEATURES" where COMPOMENT_MAME="SMART DATA ACCESS' 1 136 ]
@ 6.528 SELECT "HOST","KEY","VALUE" FROM S¥S.M_HOST_INFORMATION WHERE UPPER("KEY™]... 3 343 131390(36) ]
7 6.522 =elect * from m_session_context where connection_id = current_connection 3 39,500  131390(36) a
8 8.531 { call 5YS.REPOSITORY_REST (3,7) } g 144,006 2
4 ©.530 SELECT * FROM M_CLIENT_VERSIOMS WHERE CLIEMT_TYPE='InformationModeler’ AND C... 1 55 ]
10 6.520 SELECT "HOST","PORT","SERVICE_MAME","ACTIVE_STATUS", "PROCESS_ID","COORDINAT... 3 409 131390(36) ]
14 = BT COICyT UACCWCTORARDTLTI CCAHTIIDDERIT 1ICCD 'DASETIN A MBATRDY COMKA ©WC Ml TR AR AW T [ =] il =T Ty =T =y | i
L I P
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Shared SQL plan cache — DBACockpit monitoring

SQL Plan Cache
F|Refresh - Easy filtering and sorting of the data
= - Straight forward workflow to find e.g. the long runner
B .| % |4 |g] . systemCo »  Host =] SQLgStatements 9 9
Bl system WRN 4 Port Number (=]
Statement String [<]
SAP HANA database: Database Admi... User Name <]
> [ current Status Scherma Name =] « Build-in navigation to EXPLAIN PLAN, SQL Editor
~ = Performance —— and PlanViz-File creation
- Statistics Server Sort by Total Execution Time hd
* Threads Max. No. of Hits 100
) EZpLepngpéeézit:mentS & =5 i hi:APERE HP S| LB L[=E L] | Dall [E]]|[& statement String | 22 ExpLAIN | 2B EXPLAIN (grapicaly) |55 Execution Trace |[7E Navigation to Editor
= OMS Versions Host Port Hurmbe Plan ID Statement String 1
* Procedure Statistics |d9s0e 30.003 232  select t.scherma_name, t.table _name from sys.tables as t where t.table_name like '/BIC/ A%AD' A
» [3 performance Warehouse ldgs0e 30.003 248 select SCHEMA_NAME || ' || TABLE_NAME || "' || CLIENT SCHEMA_TABLE_CLIENT,SCHEMA_MAME, TABLE_MAME,CLIENT,STATUS,REQUEST_ID,ERR v
> 3 configuration . Idasne 30.003 231 select count (¥) NOT_OK_COUNT from PUBLIC.M_EXTRACTORS where status |= "OK' |
> [0 1obs * 1d9s06 30.003 223 SELECT b.host, b.port, b.blocked_transaction_id AS blocked_transaction_id, b.blocked_update_transaction_id AS blocked_update_tra |
> [ Diagnostics _ ld9506 30.003 260  select "SCHEMA_MAME" || ' || "TABLE_MNAME" || *." || "PART_ID" "SCHEMA_TABLE_PART", "HOST", "PORT", "SCHEMA_NAME", "TABLE_MAME" |
’ S System I”fﬂr_”"atm” Id9506 30.003 224 select HOST || PORT || SERVICE_MAME INDEX, HOST, PORT, SERVICE_MAME, PROCESS_ID, LOGICAL MEMORY_SIZE, PHYSICAL MEMORY SIZE, CODE
: B Dncumentagnn |de506 30,003 222 select ((select count(*) from sys.m_blocked_transactions) / (select map(count(*), 0, 1, count{*)) from sys.m_transactions)} * 10 |
System Landscape o506 30.003 218 select HOST, ROUND(sum(USED SIZE)/sum(ALLOCATED SIZE)*100) VALUE from SYS.M_SHARED MEMORY where CATEGORY = 'TOPOLOGY' group by H
ldos0e 30.003 262 select HOST || ':' || PORT || ' || COMPONENT INDEX_COL, HOST, PORT, COMPONENT, USED_MEMORY_SIZE FROM SYS.M_SERVICE_COMPONENT_M
ldgs0e 30.003 352 select "SCHEMA_NAME" || '.' || "TABLE_MNAME" "SCHEMA_TABLE_NAME", "SCHEMA_MNAME", "TABLE_NAME", "RECORD_COUNT", "ALLOCATED_FIXED_ .
Idas06 30.003 219 SELECT TB.STATE_NAME, TF.SOURCE_ID, TF.HOST, TV.PORT, TF.SERVICE_TYPE_NAME FROM "PUBLIC"."M_BACKUP_CATALOG" TB, "PUBLIC"."M_BACK _
IAncne e Tulatalsl AT = O ITRA A RIARAC 1L "0 |1 "TamIir KIARATY "y IR A TAMI T KIARATY il ol Bl ¥ LY Kl A RAC T AR T RIARACY TTRAM CLIRA RACRAAOIN COTTE O TRL T T a0 e
£ > { >
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Shared SQL plan cache — SAP HANA Studio monitoring

M *WR1 - 000001.sq Em *WR1 - 000002.5ql G wrl 2 =™ *WR1 - SQL Console 3 & WRL - Shows a list of connections = &

{5 WR1 (SYSTEM) WR1 - Warroom TES‘l‘S‘_\(S‘l‘EI‘I"I 149506, wdf.sap.corp 00 Last Update: 09.09.201317:40:01 v | [p Interval: |60 ~ | Seconds| = |

Overview |Landscape | Alerts | Performance | Volumes | Configuration | Systemn Information | Diagnosis Files | Trace Configuration | Conscole

Threads | Sessions | Blocked Transactions | 3QL Plan Cache | Expensive Staterments Trace | Job Progress | Load

Visible rows: 4376/4376 & Configure = Addfilter ~ [J] Saveasfile ~ g

A‘-.I’G_EKIE_C UTIOM_TIME EXECUTION_COUNT STATEMEMNT _STRING STATEMEMNT_HASH USER_MNAME SCHEMA_MAME IS VALID i
14.911.004 23 select "SCHEMA_MNAME" || ' || "TABLE_NA... fc2cB0017e051f04638a58f382bd0323 _SW5S_STATISTICE ATISTICS TRUE F
7.8090.447 88 select SCHEMA_MAME || "' || TABLE_NAME |... 67300bSfa8 4253408025191 21 o2 o EME_CTATILS T IO C TRUE f
7.698.302 176 select t.schema_name, t.table_namefrems.. 905dbaa93: « [Easy filtering and sorting of the data TRUE 1
7.608 654 88 select count (*) NOT_OK_COUNT from PUB... T73fd22elld « Straight forward workflow to find e.g. the long runner TRUE I
7117476 1 select "SCHEMA_MAME" || "' || "TABLE_MA... c3ced84eld SQL statements TRUE f
5.064.733 23 select HOST || %' || PORT || ' || COMPOMEN... T71991dbfiEvncapccoaszesseunssiy _3YI_BTATIINNGS O _3Y3_3TATISIICS TRUE I
4550187 23 select "SCHEMA_MAME" || ' || "TABLE_MA... fod34a3b24 7777700 mammmas T T TRUE f
3076183 23 select "SCHEMA_MNAME" || ' || "TABLE_MNA=z=2ll TRUE f
1747951 1 CALL"_SYS_AFL"."PALFORECASTWTHLOGL.. bfe2d0271c * Build-in navigation to Plan Visualization TRUE F
1.530.095 1 SELECT TOP 5001 "Server Host", "Server Por..  f000490ccc TRUE f
1.453.926 1 SELECT TOP 5001 "Server Host", "Server Por... 30d1e254bbbi8438f213a925eeeblbcd SYSTEM SYSTEM TRUE f
1.034.786 88 SELECT TE.STATE_MAME, TRSOURCEID, T... 062al18a73583797125c01e2871F7d4 _SYS_STATISTICS  _SYS_STATISTICS TRUE I

e Rt | 1 CCIEFET "RIABRAC" COMEA "TREOTD" 1ATLEDE "R [T T o s T W g 1 T 1 o o o [ ol B CADATDR] CADATDR] T IE
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Query plan information available after preparation

|
3 SQL Result
EXPLAIN PLAN FOR
Calumn Search _ v SELECT TOP 20
e at.article_label as "ARTICLE_LABEL LOCALE™,
sum( "MAR )
J_‘ sum( "AMO
[T sum( "QUA _SOLD™)
] FROM efashio op_facts f
w2 left outer join efashion.article_lookup al
on f.article_id = al.article_id
[ left outer join efashion.article_texts at
TOEn on al.article_id = at.article_id
A—r‘ and at.spras = session_context ("LOCALE_SAP')
el et oo 65 left outer join efashion.outlet_lookup ol
on f.shop_id = ol.shop_id
‘ — WHERE "FAMILY _NAME"™ IN ('City Trousers®, ‘City Skirts®)
] — GROUP BY
J at.article_label
foyegeten ORDER BY “AMOUNT_SOLD" desc
SO IR L A AT 510 3
= OPERATOR_NAME CPERATOR_DETALS EXECUTION_ENGINE SCHEMA_NAME TABLE_NAME TABLI
TL 1 COLUMN SEARCH AT.ARTICLE_LABEL, SUM(F.MARGIN), SUM(F.AMOUNT_SOLD), SUM(F.QUANTITY_SOLD COLUMN NULL NULL NULL
‘ LIMIT NUM RECORDS: 20 COLUMN NULL NuLL NULL
P TS ARG 1 AL 3 ORDER BY CoLUM? NULL NULL NULL
- 4 AGGREGATION coLume NULL NULL NULL
=il km:j... ] e = 5 JOIN COLUMN JULL NULL NULL
7 | 6 COLUMN TABLE oLUM? FASHION ARTICLE_L cow
Cobes Cohmm T Cobmen Teble
L.\.‘.K PR E o | ‘ 7 COLUMN TABLE coLume FASHION ARTICLE TE.. COLU
/ 3 COLUMN TABLE COLUM® FASHION SHOP_FACTS

:Ll/

Explain plan and it’s graphical representation represent the plan created and optimized by the SQL optimizer.

It's based on runtime information about the data (e.g. number of records, data distribution etc.) as well as table

statistics (if available).

Upon actual execution, additional optimizations are applied by the execution engines (e.g. column pruning in the

calculation engine, join ordering in the join engine, removal of superfluous joins, etc.)

That means, the explain plan can not tell us, where time is spent during execution!
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Lifetime of a SAP HANA session

DB Client SAP HANA DB Server

Application

_ Network communication _
HANA client software <« - » HANA client software
Session context

Shared SQL plan

cache
Prepare query Parse query or fetch 2

plan from cache

—> Execution engines —
Handle on prepared query
OLAP Calc..
> result cache engine engine
Join .
Execute plan and engine SQL engine
return result set(s)
As a result of the parsing process the application gets a handle for Column store RELE
the parsed statement |
With this handle the application can access the parsed statement . SAP NetWeavers’ database - ABAP developers automatically
directly and thereby save time (no text parsing required anymore interface (DBIF) keeps track of up  benefit from this feature
to find the statement in the shared SQL plan cache) to 1000 handles per work process

© 2013 SAP AG or an SAP affiliate company. All rights reserved.



Lifetime of a SAP HANA session

DB Client SAP HANA DB Server
« SAP HANA uses multiple execution engines - Joins of column store tables = Join Engine (JE-
POPs)
« All of them run upon the basic data structures: « OLAP query support = OLAP Engine (OE, BW-
column store tables or row store tables POPs)
- Complex calculations = Calculation engine
(CE-POPs)
- Rest is handled by SQL engine ) : Execution engines |
Handle on prepared query ——
OLAP Calc..
> result cache engine engine
Join "
Call query/open cursor Execute plan and ‘ engine SQL engine
Providing parameter values return result set(s)
Column store Row store

-

: : : : ... *‘Prepare once - execute often” only - Massive time savings possible as
- calling/opening/running a cursor =» provide parameter values and »

execute a prepared quer possible with parameterized no parsing required for similar
brep query statements (or by asking the same queries with different filter condition
guestion over and over again)! values.

.
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Parameterized Statements...?!

select id, name from employees
where id = 1;

select id, name from employees
where id = 2;

2 similar, but different statements

2 X parsing, optimizing

2 x storing and keeping the execution
plan in memory

Can be executed only for the hard
coded ID number.

select id, name from employees
where id = ?;

Just 1 statement with a parameter

1 x parsing, optimizing

1 x storing and keeping the execution plan
In memory

Can be re-used indefinitely

/@M SQL| Em Prepared SQL
1= select id, name from employees
2 where id = ?

\ F" SQL | EX Prepared SQL \

Parameter 1 (INTEGER) 7

Execute [F8]
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How to know what iIs really executed?

ated [8,438] | Executed [35 ms] &2 .
/( \ Execution Plan
I o s s

. ] Visualization
The execution engines perform
additional optimizations when the G
parameter values are known.
This can change the actual execution
tremendously. |
Plan Visualization - Execute shows
actual operation order, intermediate e ‘\\\\\\;\L Execution Plan
result set size, parallelism, biggest — “ . =
runtime contributors, etc. \ 1o s,

- Ko™ =

© 2013 SAP AG or an SAP affiliate company. All rights reserved.



Lifetime of SAP HANA session

Fetch results

Close result set/close cursor

Close prep. statement handle

Close connection
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How does that look in the real world?

/ Connection connection = myHANAconnection.getConnection(); \
4 ClientInfo myClientInfos = new ClientInfo (connection);
___— Prepare
6 PreparedStatement prepstmt = connection.preparesStatement /
7 ("select * from EFASHION.SHOP FACTS where shop facts id= 2") :/ Open
5 Hfor (int 1 = 1; i1 <= LOOPCNT; i++) {
10 prepstmt.setInt(l, 1i); / FetCh
11
12 ResultSet resultSet = prepstmt.executeQuery() ; Close
13 /
14 © while (resultSet.isAfterLast()
15 resultSet.next () ;
e }
17 resultSet.close() ;
18
e
BN )
21
22 prepstmt.close() ;

23 connection.close() ;
k System.exit(0) ; /

vanilla JAVA code

Program Mame Object name Opefatiopn Curs Array £  Recs. RC Conn Statement
SAPLPA_PACKAGE_SERVICES TDEVC PREPARE 486 ] ] 0 R/3 SELECT WHERE "DEVCLASS" = ?
SAPLPA_PACKAGE_SERVICES TDEVC op 486 ] ] 0 R/3  SELECT WHERE "DEVCLASS" = 'SM&P"
SAPLPA_PACKAGE_SERVICES TDEVC FETCH 486 1 1 0 R/3

SAP NetWeaver SQL trace (STO05)
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Performance Analysis Tools

What tools to you use when...



Trace options in SAP HANA Studio

Default settings
for traces

Actual system
wide trace
settings

Actual user
specific trace
settings

Setup for
NetWeaver E2E-
traces via SAP
PASSPORT

© 2013 SAP AG or an SAP affiliate com

Global Database Trace &

Configuraticn: Default

The glebal database trace configuration overrides the default
coenfiguration for the database traces.

Mote: Only database traces with the default configuration are
overridden. If a particular database trace is configured, this
configuration will be used for that database trace.

Database Trace &

Configuraticn: Default

If the database trace is configured, the traces for the trace
components (for example, INDEXSERVER and MAMESERVER) of the
systerm are written to files named <servicename= trc. Some of
these traces are always activated by default.

User-Specific Trace

]
H

Configuraticn: Mot Specified

If the user trace is specified, the traces for the trace components
(for exarmnple, INDEXSERVER and MAMESERVER) for a specific
database or application user are written to files named

< EEnvicCEname> _<servername> _«<contextname:= .trc.

End-to-End Traces

The predefined end-to-end traces are used by applications to
record the steps through all the available trace components (for
example, INDEXSERVER and MNAMESERVER) in a configuration.
When an end-to-end trace is used, the traces for the trace
components are written to files named
“senvicenames>_<servername=> _<end-to-end_trace_name=> .trc.

& sap_passport_high
Configuration: Default

& sap_passport_medium

Configuration: Default

. All rights reserved.

Owerview | Landscape | Alerts | Performance | Volumes | Configuration | Systern Information | Diagnesis Files | Trace Configuration

S5QL Trace &
Status: Inactive
If the SOL trace is active, the database calls for the specified

database or application users are traced. The trace data is stored in
files starting with sqltrace_<servernames.

Performance Trace &
Status: Inactive

If the performance trace is running, the systermn performance is
traced. The trace data is saved to the file specified.

Expensive Statements Trace &
Status: A& Active

If the expensive staterments trace is active, all staterments that last
longer than the specified threshold are traced. ¥You can analyze the
results on the Performance tab under Expensive Staterments Trace.

Kernel Profiler P
Status: Inactive

The kernel profiler helps you to analyze perfformance issues with
systems on which third-party software cannot be installed. It is also
a useful tool for investigating issues with customer systemns, as it
allows you to analyze issues in parts of the SAP HAMNA database
where perfermance trace and function profiler tools are not
available,

system wide or
user specific
SQL trace

SAP internal
perfarmance
trace & profiler

Expensive
statement trace

SAPInternal

sampling profiler




Trace options in SAP HANA Studio

SQLTRACE (PYTHON TRACE)

PERFORMANCE TRACE + FUNCTION PROFILER
KERNEL PROFILER

OPTIMIZER TRACES

LOAD GRAPH

STATISTICS SERVER

EXPENSIVE STATEMENTS TRACE

SQL PLAN CACHE

EXPLAIN PLAN

PLAN VISUALIZATION
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SQLTRACE (PYTHON TRACE)

Incomprehensible w/o SAP HANA development knowledge
Is like “taking a sledgehammer to crack a nut"

Doesn't provide what happens during the execution (rather input = output trace)
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PERFORMANCE TRACE + FUNCTION PROFILER

TREX heritage

unsupported for non-SAP-Development usage
requires HANA server access + X11-Window client
requires special privileges

doesn't cover row store activity

tool is barely documented and complex

function profiler is useless w/o source code
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KERNEL PROFILER

stack code sampling

profiler tells you how often a specific part of the SAP HANA code was executed and how long that
took (approx.)

again, useless w/o source code
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OPTIMIZER TRACES

sglopttime (runtime information for the query optimization phase)
sqloptStep (single query optimization/transformation steps)

trex_qgo (TREX query optimizer - column store plans)
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Trace options in SAP HANA Studio

pretty useless for mere mortals like us...

LOAD GRAPH
STATISTICS SERVER

EXPENSIVE STATEMENTS TRACE
SQL PLAN CACHE

EXPLAIN PLAN

PLAN VISUALIZATION
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LOAD GRAPH

Nameserver data (nameserver_history.trc)

TREX heritage

Highly aggregated data - cannot (easily) be mapped to a specific user action
Yet, give a "feeling" of how workload "looks like"

Could be used to give a rough baseline

No function to compare to time frames side-by-side or by overlay

MIN/MAX/AVG numbers are highly volatile and fully depend on the chosen time frame
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LOAD GRAPH = Screenshot

X-5cale - Tirne Frame Begin: Set End | Set || Clear | |Expurt| |Ir‘r1pnrt|
+—p -+
5 min. 1 min.

CPU spikes ca. every 15 min. ?
Spot the pattern?

0 00 1 O

13:10 1315 13:20 13:25 13:30 13:35 13:40 13:45 13:50 13:55 14:00
01.04.201:
4 1 2
Host Tirme Begin Tirne End KPI St_',.rlel Y-5Scale Unit Max Average Sum Descri| =
7 vml3012 21.03.2013 03:01 01.042013] a L= Host E
CPU — 10,100 % 93 1 - CPUw
4 Memaory Size — 10000 /1. MEB 64.564 64.564 - Phiysic
Disk Used —0/0 GE 1.105 110 - Disk Lk
Disk Size —0/0 GB 1.258 1.258 - Disk 5i
Metwork In 0/0 MB/.. 146 0,2 26656 Bytesr
Metwork Cut 0/0 MB/.. 18 0 799 Bytesy =
L] 1l 3 K 1} b
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STATISTICS SERVER

_SYS_STATISTICS schema

Lots of data, gathered by automatic snapshots

Are purged automatically

Is used as the data source for solution manager (performance warehouse)

Provide alerts for SAP HANA
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STATISTICS SERVER

Tk wrt 52

© 2013 SAP AG

5 WR1 (SYSTEM) WR1 - Warroom Testsystem

Last check: 06.06.2013 02:04:35 Show: | all alerts
i Mo filter is set.

-~
Time Description

b Last 15 min (0/1,/0)
> Last 30 min (0/1/0)
4 Last hour (1/1/2)
06.06.13 01:06
06.06.13 01:06
06.06.13 01:06
06.06.13 02:00
4 Last 2 hours (2/1/4)
06.06.13 00:06
06.06.13 00:06
]

¥ Check Information

=

Filter:

[l

1d9506. wdf.sap.corp 00

BIG_DATA.Z_FACTS contains 1770337637 records.
BIG_DATA.Z_FACTS partition 0 contains 1770337637 records, A table partition cannot contain mere than 2,000,000,000 (2
There are currently 152 diagnosis files. This might indicate a problemn with trace file rotation, a high number of crashes, g
The last data backup is 9 days old. This will increase downtime in a recovery situation,

BIG_DATA.Z_FACTS contains 1770337637 records.
BIG_DATA.Z_FACTS partition 0 contains 1770337637 records. A table partition cannot contain mere than 2,000,000,000 (2

Last update: 06.00.2013 02:04:29 122

Overview | Landscape | Alerts | Performance | Volumes | Configuration | Systemn Information | Diagnosis Files | Trace Configuration

[ Interval:

60

- seconds|

D Check

Internal statistics server problem

Haost physical memory usage

Disk usage

Inactive services

Restarted services

Host CPU Usage

10 Delta merge (mergedog) configuration
12 Memory usage of name server

16 Lock wait timeout configuration

4 n

Mazx Priority

Last Run

<not available>
06.06.2013 02:04:35
06.06.2013 02:01:34
06.06.2013 02:04:35
06.06.2013 02:04:35
06.06.2013 02:04:35
06.06.2013 01:06:54
06.06.2013 02:04:35
06.06.2013 01:06:54

Mext Run

<not avail
06.06.2013
06.06.2013
06.06.2013
06.06.2013
06.06.2013
06.06.2013
06.06.2013
06.06.2013

SAP affiliate comp

. All rights reserved.

a3

SYS_STATISTICS

= Column Views

. =+ Functions

. = Indexes

+ =+ Procedures
» = Sequences

» = Synonyms

4 [ Tables

i GLOBAL_COLUMN_TABLES_SIZE
ffl GLOBAL_CPU_STATISTICS
il GLOBAL_DEC EXTRACTOR_STATUS
ff GLOBAL_DISKS
f GLOBAL_INTERNAL_DISKFULL_EVENTS
i GLOBAL_INTERNAL_EVENTS
fH GLOBAL_MEMORY_STATISTICS
ffl GLOBAL_PERSISTENCE_STATISTICS
fH GLOBAL_ROWSTORE_TABLES_SIZE
il GLOBAL_TABLES SIZE
ffl GLOBAL_TABLE_PERSISTENCE_STATISTICS
i HOST_BLOCKED_TRANSACTIONS
f HOST_COLUMN_TABLES_PART_SIZE
fH HOST_CONNECTIONS
fH HOST_CONNECTION_STATISTICS
fH HOST_CS_UNLOADS
fH HOST_DATA_VOLUME_PAGE_STATISTICS
ffl HOST_DATA_VOLUME_SUPERBLOCK_STATISTICS
ff HOST_DELTA_MERGE_STATISTICS
fH HOST_HEAP_ALLOCATORS
ffl HOST_LONG_IDLE_CURSOR
HOST OB, RUNBING_SEATEM




EXPENSIVE STATEMENTS TRACE

Provides information about runtimes of single statement executions
Captures the parameter values for parameterized statements

Can be easily configured to focus on the real long running statements
What long running statements are, clearly depends on your use case.

Sometimes this means milliseconds, sometimes it's minutes
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EXPENSIVE STATEMENTS TRACE - Setup Screen

R = B
5 WR1 (SYSTEM) WR1 - Warroom Testsystem 1d9..00  Last update: 06.06.2013 0212:47 & | [ Interval: |60 - 5ec0r1|:|5| = |
Overview | Landscape | Alerts | Performance | Volumes | Configuration | System Information | Diagnosis Files | Trace Configuration

Threads | Sessions | 5QL Plan Cache | Expensive Statements Trace | Job Progress | Load

i Visible rows: 500/500 Mot all rows are selected. & Configure 2 Addfilter ~ [2)] Saveasfile = Fg
COMNMECTION_ID STATEMENT_ID DBE_USER. APP_USER STATEMEMT_STRING DURATIOM_MICRI =
232183 997218825607674 SYSTEM 1028297 SELECT "THREADS"."HOST","TH... 60t
232915 1000362368870435 _SYS_STATISTL.. select HOST || PORT || SERVICE_... 84i
232915 1000362321656404 _SYS_STATISTI.. select HOST, ROUND (sum({USED... 81,
232914 1000359220064382 CWS STATISTI celert HOWST I PORT || SERWICE B4
232914 1000359359955960 | & Trace Configuration = X T
232912 10003508555785915 &0¢
232912 1000349977262057 | | EXpensive Statements Trace 73t
232911 1000346372483504 Y¥ou can configure an Expensive Statements Trace by specifying threshold 84:
332011 1000346029947957 duration for SQL statements execution 77
232909 1000337129935564 Trace Status: Inactive @ Active 8
232909 1000336744086561 808
232.908 1000333938465779 | | Threshold Duration (s): 500000 83;
232908 1000332261656446 _—— Tdi
232.906 1000324602749189 Restore Defaults 9.65;
232904 1000316445543360 50:
232906 1000325234641888 9,94
232904 1000315995220495 4.43¢
232904 1000315995220495 '/?l < Bac Mext = | [ Finish ] | Cancel 4.43!
232904 1000316262756514 112
232904 1000316527966304 TSYS_STATISTL. SE[ECt reason, Countl ] as numo... 1.21¢
232904 1000315538118792 _SYS_STATISTL.. select "SCHEMA_MAME" || ' || " 3.24:
232904 1000315538118792 SYS STATISTL.. select "SCHEMA MAME™ ([ [1 "... 32367
Fi T 3
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EXPENSIVE STATEMENTS TRACE — Navigation

Owerview | Landscape | Alerts | Performance | Yeolumes | Configuration | System Information | Diagnosis Files | Trace Configuration

Threads | Sessions | Blocked Transactions | SQL Plan Cache | Expensive Statements Trace | Job Progress | Load

i Visible rows: 1800/1800 & Configure @ Addfilter ~ [ Saveasfile ~ fg Column filters

NT_ID DB_USER APP_USER START_TIME DURATION... “NAME STATEMENT_STRING + | DB_USER (17/18) - NotEqual ¥ X
162 BACKUP_AD... 20.06.2013 22:15:02 148374 i ACKUP DATA ALL USING FILE ('/usr/sap/ - Ul
13 BACKUP_AD.. 22.06.2013 22:15:01 1. 656 double click o Mgxup pata AL USING FILE (usr/ssps ~ _SYS_STATISTICS

i BACKUP_AD... STATEMENT STRING |E| 0 BA P DATA ALL USIMG FILE (*/usr/sap/
32 BACKUP_AD.. 0 BACKUP D/ T ALL USING FILE ('/usr/sap/
70 1815462 R R L e R Tl i 365 SELECT' o _<'FIELDB’, "KEYDATE", SU
70 1815462 m15ag]fll B¥6-DATA-Z FACTSGROUP BY "FIELDA’, “FIELDE", "KEVDATE 32 SELECT "F.cfMA’,"FIELDB", "KEYDATE", SU right click
77 SYSTEM d0316 - 0 { call SYS.REPOSITORY_REST (271} J
70 SAPWRN DDIC _ 1 SELECT * FROM "TSP0, - Quick filter on [SELECT "FIELDA","FIELDE"...]
34 SYSTEM d0316 & Copy || [l savess.. [ Close 0 { call SYSREPOSITORY] 5z  Dist
o istinct values for [STATEMEMNT_STRIMG]
05 1815462 181546 - S —————— S ——— 0 {call SYSREPOSITORY] (oo o0 o
70 SYSTEM d031643 20.06.2013 17:04:22 45489971 SYS.REPOSITORY_REST 0 { call 5YS.REPOSITORY| Lk
46 SYSTEM d020788 21.06.2013 14:00:18 42109.527 0 grant "DATA_ADMIN.| ikl
18 SYSTEM d020788 21.06.2013 13:59:28 41.329.651 0 grant "CONTENT_ADMIN" to "D020788"
M5  SYSTEM d031643 20.06.2013 17:03:39 40374016 SYS.REPOSITORY_REST 0 { call SYS.REPOSITORY_REST (2,7) }
54 1833916 20.06.2013 15:51:02 37.069.820 SYS.REPOSITORY_REST 0 { call SYS.REPOSITORY_REST (2,7) }
95  SYSTEM d031643 20.06.2013 17:08:37 36.684.323 SYS.REPOSITORY_REST 0 { call 5YS.REPOSITORY_REST (2,7) }
E SYSTEM 1028297 24.06.2013 15:35:49 34.747.379 -1 alter systern reclaim log
79 IB15462 1815462 20.06.2013 17:41:36 335624550 SYS.REPOSITORY_REST 0 { call SYS.REPOSITORY_REST (2,7) } il
F] 10l I
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SQL PLAN CACHE

Contains two kind of information:
1. parsed statements
2. call and runtime statistics for these statements

Can answer guestions like:
"How much time was spent on actually executing the statement?"
"Can my statement be reused or does it need to be optimized over and over again?"

Depending on the use case, the default cache size can be much to small
We're gaining experience with that right now

© 2013 SAP AG or an SAP affiliate company. All rights reserved.




Trace options in SAP HANA Studio

LOAD GRAPH

STATISTICS SERVER

EXPENSIVE STATEMENTS TRACE
SQL PLAN CACHE

EXPLAIN PLAN

PLAN VISUALIZATION

System wide monitoring — the

BIG picture
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EXPLAIN PLAN

Can't look "into" modeled views!
Raw formatting
Focusses on "costs" and estimated cardinalities (no. of rows)

First information on which engine is used

© 2013 SAP AG or an SAP affiliate company. All rights reserved.




EXPLAIN PLAN - Demo 1

SELECT TOP
"ARTICLE LABEL LOCALE",
sum ("MARGIN") AS "MARGIN",
sum ("AMOUNT SOLD") AS "AMOUNT SOLD",
sum ("QUANTITY SOLD") AS "QUANTITY SOLD"

FROM " SYS BIC"."i1028297.demo/AN SALES"
WHERE "FAMILY NAME"™ IN ('City Trousers', 'City Skirts')
GROUP BY

"ARTICLE LABEL LOCALE"
ORDER BY "AMOUNT SOLD" desc;

ARTICLE LABEL LOCALE MARGIN AMOUNT SOLD QTY SOLD
Side Slit Long Skirt , ,

Lycra Trousers ’ ’

Corduroy Shorts , ,

© 2013 SAP AG or an SAP affiliate company. All rights reserved.




EXPLAIN PLAN - Demo 2

EM SQL | | Result

| ®SELECT TOF 30 - - <7 Undo Typing Cir+Z |
2 "ARTICLE_LABEL_LOCALE", rlght click Revert File
3 sum{ "MARGIN") AS "MARGIN", k L|:1.I Cave Ctrl+5
4 sum{ "AMOUNT SOLD") AS "AMOUNT SOLD", =
5 sum({"QUANTITY SOLD") AS "QUANTITY SOLD" l=]  Save As...
6  FROM " _SYS BIC"."ie23297.democ/AN_SALES" .
7 WHERE "FAMILY_NAME" IN ('City Trousers', 'City Skirts') ShowIn Alt+Shift+W ¥
&  GROUP BY N o
"ARTICLE_LABEL LOCALE" Cut Ctrl+X
12 ORDER BY "AMOUNT_SOLD" desc; Copy Ctrl+C
o Paste Ctrl+V
Open File...
Preferences...
@  Execute Fa
Prepare Statement Ctrl+5Shift+P
Explain Plan Ctrl+5Shift+Z
Visualize Plan Ctrl+ Shift+V
B, Choose Connection
Clear F2
Close All Results
Format Ctrl+Shift+0
Show Definition
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EXPLAIN PLAN - Demo 3

EM SQL | L Result

EXPLAIN PLAN FOR -

SELECT TOP 28
"ARTICLE_LABEL_LOCALE",
sum( "MARGIN") AS "MARGIN",

—

OPERATOR_MAME OFERATOR_DETAILS EXECUTION_ENGIME S5CHEMA_NAME TAELE_NAME TAELE_TYFE TABLE_5IF

1 COLUMN SEARCH 1028297.demo/AN_SALES. ARTICLE_LABEL_LOCALE, SuM{i028297.d... COLUMN NULL MNULL MULL NULI
2 LIMIT NUM RECORDS: 20 COLUMN NULL MULL MULL MULI
3 ORDER BY SUM(1028297.demo/AN_SALES. AMOUNT_SOLD) DESC COLUMN NULL NULL MNULL MULI
4 AGGR... GROUPING: 1028297.demo/AN_SALES.ARTICLE_LABEL_LOCALE, AGG... COLUMN MULL NULL NULL MULI
5 CO... FILTER CONDITION: i028297.demo/AN_SALES.FAMILY_NAME = "Ci... COLUMN _SYS_BIC i028297... OLAP VIEW 89.17:

Which Engines are used to process
the query?
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EXPLAIN PLAN - Demo 4

OPERATOR NAME OPERATOR DETAILS
COLUMN SEARCH 1028297.demo/AN_SALES.ARTICLE LABEL LOCALE,
SUM(1028297.demo/AN SALES.MARGIN),
SUM(1028297.demo/AN SALES.AMOUNT SOLD),
SUM (1028297 .demo/AN SALES.QUANTITY SOLD)
(LATE MATERIALIZATION)
LIMIT NUM RECORDS:
ORDER BY SUM (1028297 .demo/AN SALES.AMOUNT SOLD) DESC
AGGREGATION  GROUPING:
1028297.demo/AN SALES.ARTICLE LABEL LOCALE,
AGGREGATION:
SUM(1028297.demo/AN SALES.MARGIN),
SUM (1028297 .demo/AN_ SALES.AMOUNT SOLD),
SUM(1028297.demo/AN SALES.QUANTITY SOLD)
COLUMN VIEW FILTER CONDITION:

i028297.demo/AN_SALES.FAMILY_NAME = 'City Trousers'
OR
1028297. demo/AN_SALES . FAMILY_NAME = 'City Skirts'
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EXPLAIN PLAN - Demo 5

OPERATOR_NAME EXEC_ENGINE SCHEMA NAME TABLE NAME TABLE TYPE
COLUMN SEARCH

LIMIT COLUMN NULL NULL NULL

ORDER BY COLUMN NULL NULL NULL

AGGREGATION COLUMN NULL NULL NULL

COLUMN VIEW COLUMN NULL NULL NULL
COLUMN _SYS BIC 1028297.demo/AN SALES OLAP VIEW
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PLAN VISUALIZATION

Relatively easy to use

Graphical tool, build into SAP HANA studio

Provides estimation and actual runtime statistics for memory, CPU time, parallelism and total runtime.
Can be access via SQL Editor, SQL statement cache view, Expensive statement view

Can be saved (XML file) and reviewed later on

THE TOOL OF CHOICE!

© 2013 SAP AG or an SAP affiliate company. All rights reserved.



Plan Visualization (PlanViz)

Em SQL | | F8 Result

) SELECT ToP 38 . - <>~ Undo Typing Ctrl+£ b
2 "ARTICLE LABEL_ LOCALE™, rlght C“Ck Rewvert File
3 sumi "MARGIN") AS "MARGIN™, k L|:|_I Fereg Cirl+5
a sum({ "AMOUNT _SOLD") AS “AMOUNT SOLD", -
5 sum{ "QUANTITY SOLD™) AS "QUANTITY SOLD" = Sawve As...
5 FROM "_sS¥YsS _BIC"."i@253297.demo/AN_SALES™ .
7 WHERE "FAMILY NAME™ IM ('City Trousers', "City Skirts') Show In Alt+Shift+W »
8 GROUP BY - o
9 "ARTICLE_LABEL_LOCALE" Cut Ctrl+X
1@ ORDER BY "AMOUNT_SOLD" desc; Copy Ctrl+C
o Paste Ctrl+WV
Open File...
Preferences...
£ Execute F&
Prepare Staternent Ctrl+5Shift+ P
Explain Plan Ctrl+Shift+ £
Wisualize Plan Ctrl+Shift+W
E,. Choose Connection
Clear F2
Close All Results
Format Ctrl+Shift+ O
Show Definition
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PlanViz

Estimated [2,795] | Executed [36 ms] &3

Column Search
BwPopBuildResultParallcl
Y Samllel =asnhap w e

Name: BwPopBuildResultParallel

1 | 1D: plan12684 149506 30003 pop2
rd Summary: converting ParallelHashMap to InternalTable
r | Execution Time (Self): 0,644 ms 3
[ BuPopSorParallel . Execution Time (Inclusive): 18,45 ms
T .| Execution Start Time: 32 ms
= Execution End Time: 32 ms
column processed: ARTICLE_LABEL_LOCALE (Group By)
number of minitasks: 1659
max. CONCUrrency span: 3 —
] Timeline 5 R
4 I 2
: Move cursor on tooltip for more details
Project | T !
* Column 5. ||
F join [ 1
BwPop... | I ——
BwPops...
BwPop... | |
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PlanViz — display timelines (pre-SPS 06)

e = — = = 1
& PlanViz - Graph Editor - SAP HANA Studio il I =HEC X
File Edit Mavigate Search Project Help
N =] - - 1 New Window Quick Access o | % Administration Console |5 Resource %a Modeler /= SAP HANA Development
Mew Editor
?(J SAP HAMA Systems &3 Hide Toolbar experf_pseudodso.sql E™ WR1 - SQL Consclel M *WER1 - 000002.5ql Bl *WR1 - SQL Console 4 2WRL (1) 22 = B8
@ ap- [ Executed [29 ms] 22
Open Perspective » SRt =]
» = Other ~
. (= S5 Testing Show View » Other... Alt+Shift+0, Q E] S
. ECT &
+ (= TechEd2012 Madrid Custornize Perspective... 297.dema/AN_SALES.ARTICLE ...
4 [ = Warrcom S _ tion Time: 0.24
AR I ave Perspective As... ption lime: U, 24 ms
- (B WRI (A)V . - [= EMF Compare »
X D> WR1 (B) WRL - Wa Reset Perspective... [ & Help
=
- (B WR1 (DEVMASTER) WR1 - W4 Close Perspective - = Java
- [ WR1 [028297) WRJ'_' Warrool Close All Perspectives 12620 rows - [= Java Browsing
» [ WR1 (SYSTEM) WR1 - Warrod — . = JavaScript
Mavigation 3 L Scarch > . B> Modeler
s 4 = Plan Visualizer

- exerution Time: 28,7358 ms 2 Meighbo
=1 Source

[ Timeline
> [ Plug-in Development
- = SAP HANA Studic
- = Team I
- = Xtext
- = Other =

m

QK ] | Cancel

4 I 2
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PlanViz — display timelines

[ PlanViz - Graph Editor - SAP HANA Studio (=] B [t
File Edit Mavigate Search Project Window Help
= 'qm A 7 *to o 7 a Quick Access B | % Administration Console [y Resource %3' Modeler )_=,.l' SAP HAMA Development
Ta SAP HANA Systems i3 = B8 &2 WRL (1) 22 = B8
@ g~ BEE ¥ Estimated [2,795] | Executed [29 ms] &3 =
7 Other Column Search v -
= 5P55 Testing
= TechEd2012 Madrid -
a = Warroom
- [EH WR1 (A) WRL - Warroon
. [B3 WRL (B) WR1 - Warroom )
- D) WR1 (DEVMASTER) WR1 - Warrcom Testsystem
- [B5 WR1 (1028297) WRL - Warroom Testsystem 12 rows £
.y E’J WR1 (SYSTEM) WR1 - Warroom Testsystem
BwPopBuildResultParallel
converting ParallelHashMap to Inte...
Execution Time: 0,661 ms
12 rows
| BwPopSortParallel -
=] Timeline &2 @ — O
Project = i — ;
» Column5S... || | ! ! ! | ! Open
b join  E— Fetch
BwPop... [ 1 cl
BwPop5... L 1 p %8
BwPopE... op
4 mn [ 4 [
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PlanViz — display timelines (SPS 06)

[ Adrinistration Cansale - SAP HANA Studio == =

File Edit Navigate Project Window Help

e
= 0

HN-ER&isn-id- - | = Quick Access £ | [§ Administration Console | /* PlanViz T Modeler =/ SAP HANA Development
= 0
=
2% < _ —
= WR1 (1028297) 1d9506.wdf sap.corp 00 | @B~ |BE
I SQL S
1 SELECT TOP 28
2 at.article label as "ARTICLE_LABEL_LOCAL
3 sum("MARGIN"™) AS "MARGIN",
4 sum("AMOUNT_SOLD") AS "AMOUNT_SOLD",
5 sum( "QUANTITY_SOLD") AS "QUANTITY_SOLD"
6 FROM efashion.shop facts T
7 left outer join efashion.article_lockup al
3 on f.article id - al.article id

Yar SAP HANA Systems 53
= -

B “WRI - simple_anview_sql_equivalent.sql &%

Book
TechEd2012 Madrid
(= Warroom

JfS: Confirm Perspective Switch S

[

This kind of project is assaciated with the PlanViz Perspective.
De you want to switch to this perspective now?

Remember my decision.

Started: 2013-89-18 13:54:27
statement 'delete from sys.explain_plan_table where statement_name =

'e3ee6d@e-7028-48c9-9192-be2df7a56fF7" "
successfully executed in 26 ms 963 ps

(server processing time: 9 ms 238 us) - Rows Affected: 8

Writable

jdbe:sap://1d9506.w...d9506:30015:1028297 Smart Insert 18:1
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File Edit MNavigate Search Project Window Help
=] &0 7 - AR =R =R 'l a| Quick Access = | 9% Administration Console | ° PlanViz %E'Mude\er =T SAP HANA Development
%o SAP HANA Systems 52 = O || Em *WRL - simple_anview_sql_equivalent.sql FLWRL (@) 22 =8 5
[E e HBEE Estimated [8,438] | Executed [30 ms] i3 a
Book I H
TechEd2012 Madrid Project s New PlanViz F
AT ARTICLE UABEL, SUMIF WARGM) UM A0, 3
Warroom . E
Gistutian Tine 087 ms Perspectlve -
1M
ColumnSearch v 3
Colum n Search |
reult s ambl s
b Hing rematt e it £ nades)
ARTICLE DTS, Tem parary Tanker)
Diecutian Time L8322 ms
[P0 Datahttrdakpoe L 558 byt
| |JEﬂ~zu'¢um >
SUMPZUAKTITY S2LD) |2 dentical nades) -
=] Timeline 3 = 8
Project — - - 1 ~
= Column 5earch | | | | Open
~ Column Search | [ ] 1 Fetch
} join | — — a
¥ grouping [ ; ose
» JEAggregate = ap
b result assembly =
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Trace options in SAP HANA Studio

LOAD GRAPH

STATISTICS SERVER

EXPENSIVE STATEMENTS TRACE
SQL PLAN CACHE

EXPLAIN PLAN : :
Single statement analysis
PLAN VISUALIZATION
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Summary

Use SAP HANA database as a service, but not as a black box!
In case of performance problems, think about where the problem could occur.

Use the proper tools to measure if the problem really is where you think it is.
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Further Information

SAP Public Web

SCN:
SAP In-Memory computing: http://scn.sap.com/community/hana-in-memory
SAP HANA Developer center: http://scn.sap.com/community/developer-center/hana

Further important information sources:
Public HANA community: http://www.saphana.com/
Public documentation: http://help.sap.com/hana_platform

SAP Education and Certification Opportunities

SAP HANA Training Curriculum
https://training.sap.com/us/en/curriculum/hana-g-en

Watch SAP TechEd Online

www.sapteched.com/online
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SAP TechEd Virtual Hands-on Workshops and SAP TechEd Online
Continue your SAP TechEd education after the event!

SAP TechEd Virtual Hands-on Workshops SAP TechEd Online
Access hands-on workshops post-event Access replays of keynotes, Demo Jam, SAP TechEd
Available January — March 2014 LIVE interviews, select lecture sessions, and more!
Complementary with your SAP TechEd registration View content only available online
http://saptechedhandson.sap.com/ http://sapteched.com/online

SAP TechEd Online

Content Archive of SAP TechEd|

phcation Lifecylcs Management - Run SAP Like » Facts

AW Using Buniness Process Change dastyzec for Chy
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Feedback

Please complete your session evaluation for RDP302.
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No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of SAP AG.
The information contained herein may be changed without prior notice.

Some software products marketed by SAP AG and its distributors contain proprietary software components of other software vendors.
National product specifications may vary.

These materials are provided by SAP AG and its affiliated companies ("SAP Group") for informational purposes only, without representation or warranty of any kind, and
SAP Group shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP Group products and services are those that are set forth
in the express warranty statements accompanying such products and services, if any. Nothing herein should be construed as constituting an additional warranty.

SAP and other SAP products and services mentioned herein as well as their respective logos are trademarks or registered trademarks of SAP AG in Germany and
other countries.

Please see http://www.sap.com/corporate-en/legal/copyright/index.epx#trademark for additional trademark information and notices.
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