syscall Synchronization: :ReadWriteLock: :timedWaitLockSharedLL(Execution::Context&, unsign..

l Synchronizat.. Synchronization: :ReadWriteLock::lockShared(Execution::Context&, unsigned long)
Synchronizat.. DataAccess::SavepointLock::lockShared(unsigned long, DataAccess::ReorgScopelLockMo..
DataAccess::.. S DataAccess::SavepointSPI::lockSavepoint(unsigned long&, unsigned long, bool, Data..
DataAccess::.. % DataAccess::PersistenceSession::txStartSubtransactionCallback()

1 | DataAccess::.. | TR TransactionManager::PersistenceSessionSubTransCallback: :start(TransactionManager:..
TransactionM.. o TransactionManager: :PersistenceSessionSubTransCallback: :execute(TransactionManage..
TransactionM.. p.. pt.. TransactionManager::TransactionBase: :executeAndProcessCallbackError(TransactionMa..
TransactionM.. ptime:.. TransactionManager::TransactionBase::processCallback(TransactionManager::Transact..
TransactionM.. ptime::Q.. TransactionManager::SubTransaction::start()

TransactionM.. ptime::R.. ptime::Transaction::startPersistenceSessionSubtrans(bool)
ptime::Trans.. ptime::Statement::execute_(Execution::Context&, bool, bool, bool, bool)
ptime::Statem.. ptime::PreparedStatement::execute(Execution::Context&, bool, bool, bool, bool, ptime::Statement..

I
I syscall
|
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.
Example: HANA Runtime Dump

A SAP HANA runtime dump is a text file that provides various information about the current state of the SAP
HANA database. Runtime dumps are essential for SAP support to understand the SAP HANA behavior in a
problem situation.

A runtime dump can be created manually or automatically and per default it is created in the SAP HANA trace
directory /usr/sap/<sid>/HDB<inst>/<host>/trace.

Standard runtime dump that can be created in different situations:
Manually via "runtimedump dump" in hdbcons (SAP Note 2222218)
Manually via SQL (MANAGEMENT_CONSOLE_PROC)
Manually via SAP HANA Studio -> "Administration” -> "Diagnosis Files" -> "Diagnosis Information" -> "Collect"
Implicitly as part of a full system info dump (SAP Note 1732157)
Automatically via SAP HANAS:i tter (SAP Note 2399979)

The runtime dumps of following name convention will be created
<service>_<host>.<port>.rtedump.<timestamp>.trc
<service> <host> <port>_runtimedump_<timestamp>.trc

There are also Memory/Savepoint/Page corruption runtime dumps, more details can be found in
SAP Note 2400007 - FAQ: SAP HANA Runtime Dumps

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public 2



https://css.wdf.sap.corp/sap/support/notes/2222218
https://css.wdf.sap.corp/sap/support/notes/1732157
https://css.wdf.sap.corp/sap/support/notes/2399979
https://css.wdf.sap.corp/sap/support/notes/240007

Example: HANA Runtime Dump

One runtime dump looks like this...

untine dunp protocol For PID GBE1A
ndirector 5ap/HDB/HDB 80/

[BUILD] Build inform:
[SYSTEHTHFD]
[MODULES ]

HORT]
[CPUINFD]
[cp

[MEEP ]
LINIT i
[HOUKTINFO]  Hou
[SCHEBINFO]
[PROCSTAT]  Pro
STACK_FULL]

1

t infornation

ATISTICS] Statistic
[PROCESS_IHFO]
[XSENGINE]
[JAVRSCRIPT] Javascript stack
CUTOR] ext o

[DBLEONTE: DalContexts
1

[ENCRYPTION] "
[DATRRASE_WISTORY]
[SERUICE_THREAD_SAHPLES ]

[moc) tainer se
SAUEPOTHT

ating
_HEHORY_BOOKIHE]

[MEHORY_ACCOUNTING] Memory ai

[1PHH_HEHORY] TP information

[RE
[DISRSSENBLY ]
[REGISTER_UBJECTS |
[THREADS]  Runnim

BUILD] Buila informat

£59648
8z

at i
tance WDB/BA, 05 Linux HOSTHAME

-t | -text tnd Il
| 4x7693¢ a52c BB0] Bx7 FIFUSORZ1B] /us

h
7 002 000 | X7 F9FENBIF 006 | /u:
| ax7¢9renananen) mxz ol
| ax7Fattc11cor
| 87Fa01c12a000] 847 FaBici2cha8 |
| ax7¢anzaneaonn) uxrfa

520518

(z018-1-1
691289 (Fa/han.

401998 | /hana/shared/s

tnane
168 Local
39 785 Local
39 705 UTE

Scheduling infornatie

i

s on
Full call stacks of all threads

infornation
nf
crion

ME] sysbol cache statisties
AEK_0DJE

1 21:92:99 786 Local)

E geca-d.2.1

1003 F BbaNGad 0923017539

9 706 Lo

/1ibhdbads
e/1ibhdbndsndx .50
T e—

P/ SPR/NDEON/ Exe/KFDS /11D/11bkIDS 50,3
ib/1ibg "

ibhdbaF1sdk.s0

00| Bx7 FaB16126C7B] fusr /sap/SER/HDBONS ex

/SPR/HDEBO/ exe /krbS,
e/ 1 inuexo_

6:07 EDT 2016 x86_4

6C506481004F BbikBad 1922l 17529,

C6C59RE1 0 b17539/1ibhdbgonex
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.
Use SAP HANA dump analyzer to Analyze a HANA issue

SAP HANA dump analyzer has a easy to use interface: just drag and drop your runtime dump and click
Auto Analyzer Button!

il SAP HANA dump analyzer — | X a
Auto Analyzer Expert Mode E
File
(= Load HANA dump... Summary Info vDump Summary
1 dumps found:
Dump Name Dump was Generated at « Runtime Dump: Excercise_1_1/indexserver_runtimedump.trc
Excercise_1_1/indexsever_runtimedum...|2018-07-26 04:04:28 . HANA Workload Analysis « Runtime dump time: 2017-11-07 10:30:40 811 Local
Auto Open N « Generating Runtime Dump takes 105 seconds
« HANA Information
browser HANA CPU Load Analysis

DESCRIPTION VALUE

Drag and drop
SID
w Database Name SingleDB

Version 1.00.122.08
hléi.!! oo
Host

clelunglitse

~Issue Detected

I I1SSUE DETECTED DESCRIPTION

Al
’r I LIl Auto Analyzer High Workload to HANA | HANA job workers are all busy, request handling is slow or without progress

HANA Runtime Dump

Many_running threads it might be a potential issue to consume high CPU resources. Please check processor number manually.

SAP HANA dump

analyzer Analysis Report

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public 4



Environment Setup

JDK 8_0 |S reqUIred el SAP HANA dump analyzer — U X
rm‘ Expert Mode

Double click on HANADumpAnalyzer.jar { T

1 dumps found:

Dump Name Dump was Generated at
Excercise_1_1findexserver_runtimedum... |2018-07-26 04:04:25

Super Easy Interface: Drag drop and click!

Supported platform: Windows, Linux and MacOS.

L4l Auto Analyzer

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public



Further Info

The tool is introduced via SAP Knowledge Based Article 2498739 (How-To: Analyzing
Runtime Dumps with SAP HANA dump analyzer ).

SAP affiliate company. All rights reserved. | Public 6



A Glance at HANA Auto Analyzer Decision Tree

Server is overloaded by certain
expensive connections

OOM
= CPU Resource e ) Server is overloaded by many
bottleneck I : same application query
AN\
N > Server is overloaded by certain
AR el B e N\ N expensive code execution (i.e
Resource Bottleneck =~ P al
same call stacks)
\~ Wrong configuration

-

SAP HANA
dump analyzer

Savepoint Blocked

\
\

waitgraph

Many transactions
blocked

Undetected
Issue

- Many threads waiting
on acquire index
handle
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SAP HANA dump analyzer — OOM Analyzer

Runtime dump summary including:
Dump file name and exception time
HANA DB information

||T\|Tw

OOM Analysis ~Dump Sursmary

¢ Runtime Dump: indexserver.rtedump.com.trc

Runtime dump time: 2017-06-06 06:38:55 346 Local
Generating Runtime Dump takes 23 seconds.

Rundirectory: /usr/sap/HPO/HDBO0/hostname

Version : 1.00.102.05.1455873859 (fa/newdb100_maint_rel)

~Global Allocation Limit & Inter Process Memory Management (i.e. IPMM)
HANA run into OOM because all memory defined by parameter GLOBAL_ALLOCATION_LIMIT are used up.

IPMM Short Info

Global Allocation Limit &

GLOBAL_ALLOCATION_LIMIT (GAL) = 849.87gb (312546332872b), SHARED_MEMORY = 2 95gb (3172487168b). CODE_SIZE = 1.82gb (1962995712b), OOM_RESERVATION_ALLOCATOR_SIZE = 288 54mb

Inter process analysis (30256337280)

. . PID=21692 (hdbnameserver), PAL=973.68gb (1045485518848b), AB=3.87gb (4157349888b), UA=0, U=2.02gb (2171462508b), FSL=0

InCl ud I ng " PID=22253 (hdbcompileserve), PAL=973.68gb (1045485518848b), AB=2.57gb (2761281536b), UA=0, U=287.73mb (301712492b), FSL=0, Blocked=1.46gb (1575723008b)
. PID=22255 (hdbpreprocessor), PAL=973.68gb (1045485518848b), AB=1.13gb (1217724416b), UA=0, U=209.66mb (219847952b). FSL=0

(
E
PID=22286 (hdbxsengine), PAL=373.68gDb (1045485518848b), AB=2.71gb (2919374848b), UA=0, U=1.41gb (1522019212b), FSL=0
(
(

|PMM |nf0rmat|0n e g PID=22284 (hdbindexserver), PAL=973.68gb (1045485518846b), AB=832.78gb (894198341632b), UA=0, U=808.03gb (867621277458b), FSL=0
1 * " PID=23435 (hdbwebdispatche), PAL=973.68gb (1045485518848Db), AB=1.45gb (1564696576b), UA=0, U=497.35mb (521512816b), FSL=0

HANA (of0] nflgu red g |Oba| Total allocated memory= 849.32gb (911954251776b)

Total used memory = 817.22gb (877493315318b)
Sum AB = 906818768896

memory allocation limit, Sim s rasmrsosin
memory consumption

by different processes,

memory consumption

situation

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public



Memory consumption
analysis including:

Point out if issue is
cause by single big
query

Memory consumption
distribution on
connections visualized
with pie chart

Thread concurrency
flame graph with
memory consumption
visualization and
information

SAP HANA dump analyzer — OOM Analyzer

~Memory Consumption Distribution on Connections

HANA has used up all memory defined by parameter GLOBAL_ALLOCATION_LIMIT, it needs to be analyzed how the memory is consumed
OOM is often caused by the following two scenarios

« Scenario 1- One big query(i.e. one connection) consumes the majority of the memory:
« Scenario 2 Many smaller queries consume all the memory

Conclusion

query 35 dezcribed scenario 1. Pleass avoid to run the query before further optimzation or sst nt_memory_imit to terminate the query bafors it conzumes too much memory.

ent OOM is caused
Top Memory Consumer

| #n OOM issue is detectsd, The query from connection 300154 allocated 207,085 MB memeory, please chack the query:

exseuting SQL PROCEDURE_R#ste2$2016122111;

1305, SGIfser:"SABREA", ApplUser:*

Memory Consumption Pie Chart

The memory allocation distribution on different connections is visualized as Memory Pie Chart. The bigger and redder seclor consumes more memory.

Memory Consumption X

/i 300154

Concurrency Memory Flame

The parallelized OLAP load is visualized in the following concurrency flame graph. Additional information regarding memary consumption are provided on the tooltips of the boxes. The redder the box is, the more memory is consumed by its connection.
Indexserver.rtedump.oom.trc Search

OMB_(0%)_a.. OMB_{0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a..
OMB_(0%)_allocated, JobWorker, CID: 300154, LCID: 300154, thr=135522, SQLUser:"SAPABA", AppUse..
OMB_(0%)_allocated, JobWorker, CID: 300154, LCID: 300154, thr=18069, SQLUser:"SAPABA", AppUser..
OMB_(0%)_allocated, _JobWorker, CID: 300154, LCID: 300154, thr.

OMB_(0%)_allocated, JobWorker, CID: 300154, LCID: 300154, thr=84829, SQLUser:"SAPABA", AppUser. OMB_(0%)_a.. OMB_{0%)_a.. OMB_(0%)_a.. OMB_{0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a
OMB_(0%)_al.. OMB_( 3MB_(.. 633IMB_(0..  666MB_(0. 674MB_(0..  681MB_(0 692MB_(0..

all

Memory Allocator FlameGraph

The following Memory FlameGraph shows the memory consumption distribution from HANA allocators. The wider box consumes mare memory. Move the cursor onto the box to display the memory consumed by the allocator. Check for SAP Note 1999997 for allocator-specific recommendations

Indexserver.rtedump.oom.trc Search
Results
JECre.. JERequestedttributes S.. libhdbes.s0
| JoinEvaluator | Row. Serialized..

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public

Memory allocator
flamegraph to show the
memory distribution via
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SAP HANA dump analyzer — Crash Analyzer

Runtime dump summary including:
Dump file name and exception time
HANA DB information

il

Crash Analysis vDump §ummary

Runtime Dump: Excercise_6_2/indexserver. 30044 crashdump.20140408-200432. 041349 trc
Exception time: 2014-04-08 20:04:32 000 Local

Generating Runtime Dump takes 4 seconds

Rundirectory: /usr/sap/HWD/HDBQ0/ushdc8569

Version : 1.00.69.03.388114 (NewDB100_REL)

DY

~Crash Analysis

P\ crash issue is detected, please find the crash info below.

[CRASH_SHORTINFO] exception shortinfo: (2014-04-08 20:04:32 739 Local)
SIGNAL 11 (SIGSEGV) caught, thread: 67485[thr=41551]' Request, addr: 0x0000000000000038, time: 2014-04-08 20:04:32 000 Local
Instance HWD/00, OS Linux ushdc8569 2 6 32 24-0 2-default #1 SMP 2010-10-29 16:39:49 +0200 x86_64

[STACK_SHORT] Stacktrace of crash
I} 0: ptime::SparsePagePool: :Partition: :remove (ptime: :d Ref<ptime:: , int, ptime: 0l::Partition: :PAGE TYPE) + Oxad
ptime::SparsePageFool: iremove (ptime::d Ref<ptime::Pagefizader>) + 0x6%
ime::Transaction::delete_container(int, bool, bool, bool) + 0xSTa
QuezyExecutor::post_drop_in memory teble (ptime::Iransactions, ptime::Droplablelnfos, bool) + 0xSc
::DistIDL ler: able (Trexllet: ) + 0x3d5
::DistDDLRequestiandler: :handle (Trexliet: :Requesta) + 0xd46
: :TREXIndexServer: :handle (Treslet: :Requests, TrexService::HandlerContexts) + Ox3ae0
: WorkerThread::run(void*) + 0986

Crash Analysis including:
i N : TrexThreads::PoolThread: irun() + Oxda7
Crash Short Informatlon 1;:12:23233 oolThread: :runfvoid¥s) + 0xl8

hread::staticMainImp (void**) + 0x5d8
11: Execution::Thread::staticMain(veid*) + Ox3d

Crash Ca” StaCk- I n [CRASH_STACK] stackirace of crash: (2014-04-08 20:04:32 741 Local)

—= Symbolic stack backirace <—

el
case It S CraShed on gy?rl\lt:!?,frwapum:w D sePager moVeEN 54 RefiNS - >‘:”"me = ﬂjQF’AGE;I’?f‘I;gUE”r ETYPE) = Drad

0
. SFrame: IP: 0400007 4bede5050d (040000 2d) FP: 0x0000 SP:0x0000 RP: 0x0000
Si nal ll on HANA Params: 0; 0, 0x0, 0x0, 0: , 0X34000

Regs: rax=0x0, rbx=0x7f4a69f4a100, rox=0x0, rdx=0x0, r: rdi=0) 0, rbp=0: 0, rsp=0: 8=0; 00, r9=0x3ff4000, r10=0x4/68d 766694, r11=0x3b9acadia, r12=0x7f4a694a0f0, r13=0x7F495dbSbad0, r14=0x229002fc}

r15=0x7f495db8bcE0

COde, |t Wl” be Source mm,nager.veoaf:[r‘:::w

w

Module P 0
hlghllghted 1: ptime::SparsePagePool: 2:d_Ref<pi PageHeader=) + 0x6f
. Symbol: _ZN&ptime14Sp. g noveENS_5d_RefllNS_10Pag
SFrame: IP: 0x00007f4bede5a0cf (0x0000 f) FP: 0x00007 SP: 0x0000 RP: 0x00007f4bedf8683a
Params: ?, ?, 0x23ff4000
Regs: rox=0x7f4a69f4a100, rax=0x23ff4000, rop=0x7f495db8baa0, rsp=0x7f495db8bas0, r12=0x40a, r13=0x; , 114=0; , 115=0x7f48! 60

Source: mm_sparsepagepool.cc:381
WModule: /usrisapHWDHDBO0/exefibhdbrskemel.so

2: plime: Transaction: delete_container(int, bool, bool, bool) + 0x57a

Symbol: _ZNSptime 11Transaction16delete_containerEibbb

SFrame: IP: 0x00007f4becf8683a (0x0000714bedf362c0+0x57a) FP: 0x00007f4950b8bd00 SP: 0x000071495db8bab0 RP: 0x00007fbed1365¢e
Params: 2, ?, 07149234000

Regs: rbx=0x14a60f4a 100, rdx=0x714323M4000, rop= , 15p=D 2= , M3=0:714923M14000, r1 , 11521
Source: fransact.cc: 1805
WModule: p/HWE/HDBO! 0

3: ptime::QueryExecutor: post_drep_in_memory_table(ptime: Transaction&, ptime::DropTablelnfo&, bool) + 0x5c
Symbol: _ZN5ptime 13QueryExecutor25past_drop_in_memary,

! _ 11T _13Drop
SFrame: IP: 0x00007f4bed1365cc (0x00007f4bed136570+0x5¢) FP: 0x00007f495db8bfE0 SP: 0x00007f495db8bd00 RP: 0x00007f4beb329745
— — — - —
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SAP HANA dump analyzer — Summary Info

ninTw

Runtime dump summary including:

Dump file name
Time and duration of Dump generation
HANA DB information

Summary Info

HANA Workload Analysis
Summary Info tab

show:

Dump information HANA CPU Load Analysis

Issue detected

Detect issues:
Detected problems
Explanation of detected
problem, if the cause of the
problem is directly clear, it
will be displayed on the
summary info page

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public

~Dump Summary

Runtime Dump: Excercise_1_1/indexserver_runtimedump rc

« Runtime dump time: 2017-11-07 10:30:40 811 Local
« Generating Runtime Dump takes 105 seconds.

HANA Information

DESCRIPTION VALUE
SID
Database Name | HF3, SingleDE
Version 1.00.122.06
Host

~Issue Detected

ISSUE DETECTED

DESCRIPTION

High Workload to HANA

HAMNA job workers are all busy, request handling is slow or without progress

Many running_threads

it might be a potential issue fo consume high CPU resources. Please check processor number manually.

11



SAP HANA dump analyzer — CPU Load Analyzer

CPU load statistics including:
CPU logical processor number (as recorded in CPUINFO in runtimedump)
Thread count for threads which have a call stack executed currently as
recorded in STACK_SHORT section
Running thread count for threads which are not waiting, e.g. on
synchronization

um'w

Summary Info ~CPU Load Statistics

There are many running threads (i.e. threads which are not waiting on e.g. synchronization), this is expected to utilize CPU resource intensively.
HANA Workload Analysis

PROCESSOR_NUM 288

THREADS_COUNT (threads which have a call stack) 337
HANA CPU Load Analysis

RUNNING_THREADS_CQUNT (threads are not waiting on e.g. synchronization) | 230

10 Analysis ~Detailed Information

Concurrency FlameGraph

As system is under high load, please analyze the parallelized OLAP load from the concurrency flame graph

Deta”ed InfOI’matIOI’l |nC| Udlng « One OLAP request spawns multiple threads for execution via one connection, it's visualized as one column.
« If there are many columns on the bottom level, it means there are many requests executed at the same time
Concu rrency ﬂame graph « |fthere are large columns (i.e. all boxes from one connection occupies a large area), it means there are queries with huge parallelization. You can get to the bottom of the column (i.e. the sglexecutor) to
get the query information
VISU&|IZ€ hOW (ma| n |y) « The runtime of the thread is visualized in color, the redder connection runs for longer period
H Excercise_1_2/indexserver.30203.rtedump.20161219-091525.125463.trc Search
OLAP load are using -2/ g eard
th reads resources ,abwmoo.. - !ob‘.‘f” - I IJabero9.. Eb‘v\'n. Eab‘. IJ Eb\‘,‘rklsgs‘ cID:.. ﬂmknas, CID:.. Jo . I 'Job\‘)‘. ?mwkmss. CID.. 1
l l JobWrko09.. . l l JobWrki226.. Jo.. 1. JobWrk17.. JobWrki510, J.. JobWrki1492, CID:.. JobWrk0862, CID: 40. JobWrkD. JobWrk041.. JobWrk0406, CID:..
BIEERN SalExecu.. Jo.. JobWrk1753, CID: -1, LCL.. SqlExecut.. 5. 5. SglExecu.  SglExecutar.. S.. SglExecutor, CL. SqlExecutor, CID: .. SglExec.. SqlExecut.. SqlExecutor, CLL.
all

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public
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SAP HANA dump analyzer — CPU Load Analyzer

Detailed information including:
Running threads stack which may lead to high CPU utilization. This shows
what all the threads are executing. In case many threads are executing the
same call stacks they are merged to the same big box
/ﬂ Full Stack Flame is provided for reference in case it's needed see the big

picture or search for certain thread

Stack FlameGraph

Full Stack Flame Is provided as the following for your reference in case you want to see the big picture or search for certain thread.

indexserver_runtimedump.trc Search
]
]
]
]
[ ]
Bl
B
- | ]
e.g. many threads are running 3
. the same call stacks. This might &1
| : be a suspicious expensive code i
. path ( on a pre-requisite this is 8 -
g not waiting on synchronization) e
(Executor::X2.. ::TRexA..
syscall 8 | ExecutorsiPl. 2y ¥
| Synche, @ | SR / i:Searc..
K] e 0 | QueryMediato.. ] TREXviaDBSL
i [Executa) (@svs. | |QueryMediat.. [ :2Buitin...
| =0 ([ExesutE | Syn.. @) QueryMediat.. [} 2
[ B Executy  [EXENE | 1OlapEngifiesi 1 il ..
sl TRexUE.. i..  [EXeml .'I'RuAPIEfTPa,. A [ timeff i
gz ko Attribut.. [EXESN (0 TRexAPI::TRe.. ie B L] i iie.
' OlopEng.,” Auribute..  Exea  TrexColeul.. [ R | 1 poimes :
e s long, . = : Session:
‘Executor::X20ldLock::runPopTask(Executor: :X2:.. /(TR -t  OlapEngine::SortUniquelobz:eun() ptime: :SessionHandler::handl.
[Executor::X20ldLocks SunPoplob(EXEEUOFX2I6: ) TRexUtils: Parallel:: JobBase: :runEx() ptime: :SessionHandler: receiv.
Executor: :X20ldLockJob: run(Execution: JobOble.. ontexts, Execut P T RACR S oWk B
ptime: :TcpReceiver: :run(void*)
S.. TrexThreads: :PoolThread: :run()

S.. TrexThreads::PoolThread: :run(vo..

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public
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SAP HANA dump analyzer — HANA Workload Analyzer

Summary Info

HANA Workload Analysis

HANA CPU Load Analysis

Detailed information
including:
OLAP workload
concurrency flame
graph
Pie chart visualization
of connection number
per Application &
statement.

~JobWorker Statistics

HANA is busy and request handling is slow or without progress based on system view M_JOBEXECUTORS,
+ All job ::mkers :re busy, the :umuer of busy pb:nriers (i EUSY_;IDRKER_C[;UNT) reaches to m; limit of MAX_CONCURRENCY. J 0 bWO rke r Statl Stl CS based 0 n SySte m
e ey At ot e Bt ) view M JOBEXECUTORS . In case
« No processor number can be retrieved from [CPUINFO] section in runtime dump, please check processor number manually to see whether the configuration makes sense or not. y . - .
T MAX_CONCURRENCY is configured too
T small or too big, it will directly be detected

BUSY_WORKER_COUNT | 447

QuUEUED_JoBs 158

FREE_WORKER_COUNT | 0

TOTAL_WORKER_COUNT | 1345

PARKED_WORKER_COUNT | €08

SYSUAIT_WORKER_COUNT | 1

JOBWAIT_WORKER_GOUNT | 281

YIELDWAIT_WORKER_COUNT | 0

~Detailed Information

OLAP Workload Concurrency FlameGraph

Job workers are threads, which are responsible to process parallelized OLAP load and intemal actities like savepoints or garbage collection
As all job workers are busy, please analyze the parallelized OLAP load from the concurrency flame graph

+ One OLAP request spawns multiple threads for execution via one connection, its visualized as one column.
+ IFthere are many columns on the bottom level, it means there are many requests executed at the same time

« Ifthere are large columins (i.e. all boxes from one connection occupies a large area), it means there are big requests.
« The runtime of the thread is visualized in color, the redder connection runs for longer period

indexserver_runtimedump.trc Search

i
" JH oo U | J' jﬂ N momo I ' l. " mi | L N -
0.. . .
Wil 1mm JobW.. 1. J. 1. Jo..  Job.. .l N m
T TR SgE. S. S. S. Sa.  sal. s. s. S. s s.

-
-
|

all

Application & Statement WorkLoad Analysis

The running connections are executing diferent queries and different applications. The workload distribution on diferent applications and diferent statements are visualized as the following.
WMore threads are running with the same application/query on the bigger sector. You can move the cursor onto the sector to get more details.

Conclusion

System is overlosded by s single query fi.. over 50% of the threads are running the same query) with SQL: [call Schems. STORED_PROCEDURE_A(7. 2,2, 2, %, 2. 2.2, 7

Application WorkLoad Statement WorkLoad

e.g. if many threads are executing the same statement, it will
‘ be directly highlighted in the reddest and biggest sector

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public
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SAP HANA dump analyzer — HANA Workload Analyzer

Tifeads Stack FlameGraph As all job workers are busy, please
As all job workers are busy, please check the big picture what HANA is busy from the threads flame graph CheCk the b|g pICtU re Wh at HANA |S

s SQL executors are threads, which are responsible for normal SQL request processing, highlighted in green .
« Job workers are threads, which are responsible to process parallelized OLAP load and internal activities like savepoints or garbage collection, highlithed in blue. bUSy from the th reads ﬂame graph .
SQL executors are threads, which

e o e e gt 2 searen are responsible for normal SQL
request processing, highlighted in
green.

| a .
: P Job workers are threads, which are
: e ——— responsible to process parallelized

OLAP load and internal activities
like savepoints or garbage
collection, highlighted in blue.

JumEva\uatur JoinEvalu.. _ex. |

B JoinEvalu.. TRex.|

JoinEvalu.. Join.. |
JoinEvalu.. Join.. | |
EStep2::e.. Join.. | |
|
|

syscall
Synchronization: : BinarySemaphore: timedWait(unsign..

JoinEvalustor: :JEPlanOperation:..
int Exacutor: :PlanExecutor: :doC..
SRS R
JoinEvaluator: sJeinAPI: exanmgﬁ
TRexAPLTRexkpiSearch:isearc.

|| JoinEvalua.. TRexAPI: TKExApGear(h sear(h[TK..

[EcecitorPlsnExseutor iealeulateX2(TREXCommBROBI: | | TRexAPT: JoinSearchml: rexeruteSearch(Bxec..

e R R S PR || TR exAPL:
_ TRexAPL: h +FatchAll(| ion: :Cont | TRexARL:;TRexApiSearch: 1searchOnOnTheFlyCalcS.. [
TrexC: i i £ | ptime::TrexOl hi ion: :Cont: || stime: o
| Trexcs i i . | ptime:Trex_oltp_sesrch::do_open(ptima: :Operato.. OpC mpl(] (It
| ptime::Table: :open(ptime: :Enve, ptime::QEParams,. OpC (
| i ji s i pt.. tor: aval( _handle(..
| :1Table::open{ptime: :EnvE, ptime::QEParams, .. | 1 tor I ially(ltt: ismar..
| :Queryi:result_t::open(ptime::Query: :Plan*,.. I i tor: teval( _handle(..
| || TRexAPI::TRexApiSearch: idoSearch{TRexAPI: i TRexAp.. 1iResultSetiiopen_(bool, bool, bool, boal, b.. 1] sqlscnpt iSeExecutableiiexecutelmpl(ptime::Enve, . ]
| || TRexAPI: :TRexApiSearch: isearch(TRexAPL: : TRexADIS.. Query_{ ion::Contesx.. | ecutable: sexecute(ptime: : .. ]
I [ pal & ¥ i [l
I I | ColumnEngineSearch_execute_C: ion_C ingP.. || pti pai i ,‘hnnl, boal.. I -
| i Pl Q |
| it types:illangManagedinvokaisinveke() _ I ::Query: :exscute(ptime: :Transactiont. char co..
TrexC: ine: iceLjitPop: PopLl.. salseript::SePraparedStatementProxy: iexecutaQue.. .. | statemem sexacute (Execution: :Contextt, bool..
TraxC: i i pl " sqlser Query(EAPI::Pre.. - | :Cont
Joi.. Trexc: i ine: icaPlanOparati TraxCi i i pln.. p.. | teQ = “ontesxts, pti..
| ion: :Conteste.
ion::Contex..

TR..

. TR.. TRexUtils::P.. :TcpReceiver: dnmrk[Exe(ulmn Contexth, ptime::

‘Exscutor::X20ldLock: irunPopTask(Exscutor: iX2: iPopTaskinfol. intd. ttiallocators, lttuallocators)
R O R T e
(R I e X e - i
| Execution:idebObjectimpliiun(Bxecution:dobWerker®)
1 T, << T hreads: :Poal Thread: srun()
) =< Threads: :Pool Thread ::nun(void *&)
(Bxecution:iThreadustaticMainImp(void®*)
e i
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SAP HANA dump analyzer — HANA Workload Analyzer

Running Threads Stack FlameGraph

e Usually if all job workers are occupied and busy, either there is a higher load to the system or HANA is not processing the requests fast enough.
» To understand how HANA is processing the request, please check the running threads (i e threads that are not waiting on e g. synchronization) below:

runtimedump.trc Search
SglExecutor highlighted in GREEN / JobWorker highlighted in BLUE

e
Vo

A.
TR. JoinEvaluator: s TableAccess: jeRea.
TR.. JoinEvaluator: :JEUtils: ;jeReadIndex.. JoinEvaluator: sNTuple..  __oxa_free_ex..
A TR.. i 11]EStep2: rreadIndex(Join.. Joi or:TupleL.. il
JoinEvalu.. TR.. i 1:JEStep2: ly ducerRe.. Joi or: :JEUl..
JoinEvalu..  Je.. _oc. Joi +1]EStep2: :applyReducer(Jo.. i :1JESke..,

JoinEvaluz..  Jo..
JoinEvalust..  Jo..
JoinEvalust..  Jo..
JoinEvaluator::..

PopConst(ltt_sdpi rvec

doSearch(TRexAPI:  TRexApiSearchTableResults)

t:search{TRexAP] exApiSearchTableResults) ]
Contexth, TRexAPI: :PreparedQuery consth, TRexAPL.
1 TRexAPI:: 1: sextr ion: ;Context, TRexAP::Search: iRonProjectors®, TRexAPL::
TRexAPI: :SearchAPI: ifetchAll(Execution: :Contextt, bool)
N (gt rexOltpSearch: :search(Execution: :Contextl, bool, bool) (|
1 ot rex_oltp_search::do_open(pti i ., int) const
pir rable: i +EnvR, pti ., int) const
pti Project: :do_open|ptime: :OperatorEnvk, ptime::QEParams, int) const |
0 | pti rable: ime: (EnvE, pti ., int) const 01
pti uery:iresult_t: iopen(ptime: :Query: :Plan*, bool, bool, ptime::Statement*, bool, bool) TN
pti ecultSet: iopen_(bool, bool, bool, bool, bool) 1
| ptime:iStatement:: executeQuery_(Execution: iCantextl, boal, boal, boal, boal, beal, baal) 1
[l TS pai executeQuery( ion: :Context®, bool, bool, bool, bool, bool, ptime: :Statemen.. ]
[] ] [ pti 1PreparedStatament::executeQuery(bool, bool, bool, bool, bool, ptime: :Statement: :BatchProcassingStat.. |
lj | ptime::Prepa executeQuery( ion: :Contexts, EAPT perty constg] | |
A, . EAPL:PreperedStatementHandle::executeQuery(Execution: Contexts, EAPsiStatementProperty consts) I i
& sqlscript: :SePraparadStatemantProsxy: texecutaQuery(EAPT : :PraparedStatementHand|e®, Exacution::ContextE, .. ]
& ipt::SeFac: ExecuteQuery(EAPI: :Prepa Handle*, Execution::Contextl, EAPL: :State.. oo ]
& i i R _adp: svector(Exac . Itkssinkeg.. ]
I

TRexUti 1=
P TRexUt. TRexUtils: :ParallelRadixSort::T.. pt..

| Exeeution i lobObjactTmpliimun(Exeeutiont dabWorker™) o
| Execution JobWorkerssrunlobltts smartplr_handle(Bxecution:sJobObjectForkandle)s) T

int Executor: :PlanExecutor: :doCalculateSingleThreaded (Executor: :CalculateSingleThreadedTracing) (TR exCommonObjects: : TRexApiErrork, Itt_adp: svector(int, It iintegral_constant{bool, true) ) constg, Executor: :ExecutionInfof, Executor: :Calcul:

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public

Usually if all job workers are
occupied and busy, either there is a
higher load to the system or HANA
is not processing the requests fast
enough.

To understand how HANA is
processing the request, the call
stacks of running threads are
visualized in the running thread
flame graph
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SAP HANA dump analyzer — Savepoint Analyzer

If the savepoint is blocked over certain defined threshold, the
savepoint analyzer will receive the thread blocks savepoint and

/ print in the savepoint blocker section.

As Savepoint is blocked, The key question is to find out the one blocks the savepoint.
The Savepoint has to wait for an exclusive ConsistentChangelLock while preparing to enter the critical phase. The ConsistentChangelock is owned by the following thread(s):

nm]w

Summary Info ~Savepoint Blocker

Savepoint Blocked Analysis

67563[thr=63702]: JobWrk0019, TID: 8814, UTID: 7591174856, CID: 318948, LCID: 318948, parent: 64661, SQLUserName: "SAP_ARCHIVE", AppUserName: "CaiTH", AppName: "HDBStudio", ConnCtx: 318948 {LDBID: 2, LCID: 318848}, StmtCtx: (1)
WaitGraph Analysis 1369875433359431 {Parent: 318948, MemoryLimit: 512, ObjHdI: 139075432672256, User: "SAP_ARCHIVE", Schema: "SAP_ARCHIVE, SesCtx: {ObjHdl: 139112808425472, CID: 318948, LCID: 318948, User: "SAP_ARCHIVE", Schema: "SAP_ARCHIVE,

Ver: 8, CtxID: 18935}}, type: "JobWorker", method: ", detail: ™", command: "' at 0x0000721365¢3acc in void UnifiedTable:simpl::convertvalueToString(char const*&, unsigned long&, char const*, unsigned long, Unified Table::PersDataTypeDescriptor const*,
UnifiedTable::ConvertBuffer&)+0xec at Convert.cpp:468 (libhdbunifiedtypes.so)

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public
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SAP HANA dump analyzer — Savepoint Analyzer

Stack FlameGraph
Please find the savepoint blocker call stack and thread information via the stack flame. The savepoint blocker is highlighted in purple:

indexserver_.rtedump.20170404-152752.060829.savepoint_blocked.trc Reset Search

syscall

Since savepoint blocker is captured, it Synehvoniati.

Synchronizatio..

needs to be further understood for the -
behavior of the savepoint blocker, e.g. Tersactontan.. At
whether this is an expensive operation Tarsctionvan. AL

. . TransactionMana.. 0.
which running for long? There are g I
many savepoint blockers and they e S 85 [

. . ac ptlme::TahIeLock.Sync::walt(pllmer.. PreparedStateme.. q.

need to take time till they are be all e T o R 1 st
finished? In order to show more e oo o R BIBEED . hronoatins RcadWite ol lockshered fxmtrtont - omeott, anagned ongy . e lond: boo)
information or prov|de the end user et ekl T DataAccess::SavepointSPLilockSavepoint(unsigned longg, unsigned long, bool, DataAccess::ReorgScopeLockMode)

TRe.. DataAccess::PersistenceSession: bxStanSubtransactionCalback()
ptime: :Connection: : handleValidConnectA. . sqlscript: : TRe.. TransactionManager:: PersistenceSessionSubTransCallback: : start(TransactionManager: : TransactionBase*)

ptime: :Connection::postAuthenticate(A.. sqlscript: : pti.. TransactionManager: : PersistenceSessionSubTransCallback: :execute(TransactionManager: : TransactionBase™*)

ptime: :Connection: :authenticate(Authent.. ptime::Proc_cal.. pti..  TransactionManager::TransactionBase: :executeAndProcessCallbackError(TransactionManager: : TransactionCallback&, TransactionManager::T..

::DriverManager : :getConnection(Au.. ptime::Proc_cal..  pti.. TransactionManager: :TransactionBase: : processCallback(TransactionManager: : TransactionCallback: : Location)

ptime: :CatalogAuthMgr: :authorizedConne.. sqlscript::

capability to search more information,
stack flame graph is provided with

CT T T 1T
b}
E
7

ptime: :EAPIUtIls: :getConnection(Authen.. ptime::Quel pti.. TransactionManager::SubTransaction::start()
H I k h hl' h d H | ptime: :Session: :openSession(ptime: :Act.. ptime: :Quer pti..  ptime::Transaction: :startPersistenceSessionSubtrans(bool)
savepoint blocker highlighted in purple e :
[ ptime: :SessionCodecNewdb::dVendorMessa..  ptime::Callabl..  ptime::PreparedStatement::execute(Execution::Context&, bool, bool, bool, bool, ptime: :Statement: :BatchProcessingState, bool, bool, bool) ]
by default ptime: :SessionCodec::decodeMessage(Exec..  ptime::Session: :executeQuery(Execution: :Context&, ptime::Action&)
" i d ptime::SessionHandler: :handleEvent(Execution: :Context&, ptime::AppEvent*)

ptime:: {andler: :doD

fandler: :recei ge(Execution::Context&, ptime: :CommEvent*)

TrexThreads un()
TrexThreads::PoolThread: :run(void*&)

Matched (0.7%)

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public 18



.
SAP HANA dump analyzer — Savepoint Analyzer

Reverse Stack FlameGraph

The waiting savepoint will block all subsequent shared and exclusive requests for ConsistentChangelLock and many threads can queue up. The following Reverse Stack Flame highlights the queued

Up threads blocked by savepoint in biue The waiting savepoint will block all subsequent
indexserver.30003.rtedump.20170404-152752.060829.savepoint_blocked.trc Search Shared and eXC|USIVG requests for
e : : o : »~—. ConsistentChangeLock and many threads can

N At Synchronization::CondVariable:: Synchr iteLock L :Contextf, unsigned long, unsigned long, boal)
0 v I W TransactionManager:: WaitQueue: 2 ”
o e L gueue up. The queued up threads blocked by

A ptim,

iTableLockitem: :lock_ex{p!
::TableLock: :slockTable(ptime:..

TbleLock: doeTaHaES . ortanager: - ol sarTansactonanagers TansactonGese) savepoint are highlighted in blue in the reverse

+10bjectL i ] i llbacks: :exacuta( i h i ]

’18:}Z§rmtimm:.o:ik‘(z.,uu___ e S —— e p—— ' stack flame graph
nnection: :handlevalidConn.. ime: i Transaction: istartParsistenceSassionSubtrans{bool) The Savep0|nt thread is highllghted in green.

nnection: :postAuthentica.. renecute_( i ontexts, bocl, bool, boel, bool)
i henti Execution: :Contaxtd, bool, bool. bool, boal, pti i bool, boal, bool)

ession:iexecuteQuery{Execution:: Contextd, ptime: :Action&)

e Execution::Cantexts, )
iSessi i :Context, ptims::CommEvent®)
: :TepReceiver: :doWork({Execution: :Contextl, ptime: :CommMgr=)
ptime: iTepReceiver: trun(void*)
TrexThreads::PoolThread: rrun(}
TraxThraads::PoolThread: irun(vaid*s)

:DriverManager: :getConnectio..
11 EAPTUL] ion{A.. Pr me..
::Session: :openSession(ptima:..
::SessionCodechawdb: ideConnac..
1:SessionCodecNewdb: :dVendorM..
lecodeMessage..
DecodeMes..
raceivaMass..
doWork(Executi..
coReceiverisrun(vaid*)
TrexThreads::PoolThraad: i run()
TrexThreads::PoolThraad: :run{veid=a)

[
llsa‘swswwwsswsﬂgss

ptime: iTcpRecel..
TrexThreads::Po..
TrexThread:
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SAP HANA dump analyzer — WaitGraph Analyzer

|Tllw

Summary Info

Savepoint Blocked Analysis

If the savepoint is blocked over certain defined threshold, the
savepoint analyzer will receive the thread blocks savepoint and

WaitGraph Analysis

/ print in the savepoint blocker section.
~WaitGraph Analysis

WaitGraph
A wait situation has been detected, please check the WaitGraph. The blocker of the wait situation is located on the bottom of the WaitGraph

Open waitGraph

20
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SAP HANA dump analyzer — Blocked Transaction Analyzer

If a transactional (record and object) lock wait situation is detected and recorded in
system view M_BLOCKED_TRANSACTIONS , the blocked transactions will be
automatically analyzed by SAP HANA dump analyzer. The wait situation is
visualized in the following blocked transaction wait graph. The lock holder is
located on the bottom of the graph and leads to the wait situation

W

RS

Summary Info ~Blocked Transaction Analysis

A transactional (record and object) lock wait situation is detected and recorded in system view M_BLOCKED_TRANSACTIONS_. Please check who is causing the lock wait. The wait situation is visualized in the following blocked transaction wait
Blocked Transactions graph. The lock holder is located on the bottom of the graph and leads to the wait situation.

BlockedTransaction waitGraph

10 Analysis

updateTransaction: 248

Connection: 4641
Connection Status: RI

updateTransaction: 2485172759 SateTrans 2485172702
Connection: 464663 AB: i vpdatelransaction: 2453172702
Connection Status: RUNNING From DB User: SAPABA Connection: 100
Threadld: 2 SQL: UPDATE USR02 SETBCODE =", GLTGV =7 . GLTGB =" USTYP = cm’n?“‘;,h‘“:;fff,‘fsg{:‘f' ™o
Transaction 2, CLASS=2,LOCNT =7, UFLAG =7, ACCNT = 7, ANAME Teaneation D646
Client host: iISAPABAO2 Client pid: 31135 7 ERDAT =7, TRDAT =7, LTIME =7, OCOD1 =7, BCDAI vesaction 1o .
> e, : 5 ) Client host: appuser00 Client pid: 14538
From DB User. SAPABA =7,C0DVI=?.0C0D2 =7, BCDA2 =7, CODV2 =7 OCOD oS Lser: SAPABA
SQL: DELETE FROM ARFCRSTATE WHERE ARFCIPID = ? AND ARFCPID = 7 AN 327 BCDA3=?7,CODV3=7,0C0D4 =7, BCDA4="7,COD i . o e ., o
D ARFCTIME = ? AND ARFCTIDCNT = ? AND ARFCDEST = ? AND ARFC V4=7,0C0D5=7,BCDAS =7, CODVS =2, VERSN =1, CO saL: SEJL.EEC(:IT: F f‘?;l:?ngsgg% e {}:-\EEB‘TSE ,:-,',3;.\\;2 SUBeB
LUWCNT =2 DVN =2 TZONE =" ZBVMASTER =7 PASSCODE =7 . PWDCHG 'SQL hash: S6640eed o080 £
SQL hash: 190015 762780d9ca6o4clec26684b6a9 DATE =7, PWDSTATE = 7, RESERVED = ?, PWDHISTORY =7, P . fdfee

‘WDLGNDATE =7, PWDSETDATE = 7, PWDINITIAL = ? , PWDLOCKDA
TE = 7, PWDSALTEDHASH SECURITY_POLICY =7 WHERE MAND
ND BNAM
11cad214e9a7a5cec61932d270

SQL hash; 3

waits for . (RECORD_LOCK in EXCLUSIVE mode) }«\!.:B for . (RECORD_LOCK in EXCLUSIVE mode) waits for . (RECORD_LOCK in EXCLUSIVE mode)

updateTransaction: 2485172741
Conmection: 464638
Connection Status: RUNNING
Threadld: 28129

Transaction ID;

update Transaction: 2485172758 Client host: ISAPABAO2 Client pid: 31137 ‘updateTransaction: 2485172608
Connection: 464638 From DB User: SAPABA Connection: 4
Cormection Status: RUNNING sab t‘PD_'\'t USROZSET BCODE . ! o Connection Status: RUNNING
7, CL LOCNT =7, UFLA( AD R,
‘Threadld: 0 : i Threadld: 0

Transaction ID:248
Chent host: 1ISAPABAQ2 Chent psd: 31087
From DB User SAPABA
SQL hash

Transaction ID:420
Client host: 1SAPABAO1 Client pid- 23622
From DB User: SAPABA
SQL hash

DATE =7, PWDSTATE =
WDLGNDATE =7, PWDX
TE =7, PWDSALTEDHASH

SERVED =7, PWDHISTORY =7 _ P
ATE =7 PWDINITIAL =7 PWDLOCKDA
ECURITY_POLICY =? WHERE MAND
AND BNAME

SQL hash: 3e3b8e11cad214e9a7a5cec6193ad270
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SAP HANA dump analyzer — IndexHandle State Analyzer

un{w

Summary Info

-

If a wait situation linked with indexHandle is detected and affects many thread
waiting, this will be automatically analyzed by SAP HANA dump analyzer. The wait
situation will be visualized to the waitgraph, the blocker of the wait situation is
located on the bottom layer of the graph and leads to the wait situation.

IndexHandle States Analysis

~IndexHandle Internal states

A walit situation has been detected. The wait situation is I\rlv%ad to the index handle, a column store table level synchronization lock that is mainly used for delta merge synchronization. Please check the one causing the wait
situation. Typical known scenarios are described in SAP Note 2057046. The blocker of the wait situation is located on the bottom layer of the graph and leads to the wait situation

The blocker(s) are:

Blocker-

thr=31867

MextState: search_delta
Synchronization::BinarySemaphore: timedWait
Execution:-JobBarrier:wait
Execution::JobObjectimpl::wait
Execution::JobContextimpl:-wait
Execution:.JobContext: waitFinalize
TRexAPI-TableLoad loadLocal
TRexAPI-TableLoad:-handle

TRexAPI: SpeculativePreloadThread:run
TrexThreads:‘PoolThread::run
TrexThreads:-PoolThread::run
Execution::Thread: staticMainimp
Execution: Thread: staticMain

SaL: null

Open indexHandleStates

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public
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SAP HANA dump analyzer Tips and Tricks

Click on Flame to zoom in

indexserver.rtedump.trc

Syscall
syscall Synchroniza...
Synchro..

Executo..
Exeato..
Exeuto.. |
[Exeauto... |

s
s,

s.

EmEmm
indexserver.rtedump.trc

Resst Zoom
syscall

syscall
Synchronization: :ReadWriteLock::timed.. syseall

ptin
= ptime::Query::complle_parse_tree(ptim..
(pti..
_and_insert_
or._comple.
syscall syscall or,
ASh. <0
) ptime:.. ¢
ptime:: ) ool(ch.. ptime::.. ptime:
S , char 7 , char const*, int, int, bool, baol, bool, int, boo, baol)
roparty consta, char const¥)
T const*, EAPI::ConnectionProperty consts)

sglscript: {SeConnectionProxy: :prepareStatement| ptime::Connection®, Execution: :Contexts, char

sqiscript::SeFacade:: execEx:
PreparedStatement_execute.. ResultSet_next_Bool

Function: fjit: :dynamic/main-export-loop (24 Threads, 21.24%)

JobObjectForHandle})

icMainImp{void**)
aticMalin{vold®
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SAP HANA dump analyzer Tips and Tricks

Zoom via browser means with CTRL+, CRTL-

Flame Graph Search with regular expressions

Search results v
highlighted in Y
purple

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public

s

syscall  syscall+

Synchronization: :BinarySemaphore: :timedWa..

Execution::JobBarrier::wait(Execution::Co..
Execution::JobObjectImpl::wait(bool)
Execution::JobContextImpl::wait()

] AttributeEngine::
AttributeEngine::IndDocuments: :sparseSea
AttributeEngine::SpAttribute(TrexTypes: 5.
AttributeEngine: :SpAttribute(TrexType

] AttributeEngine::AttributeApi: :searchDocum..

go3::0ptimizerImpl::doSearch(qo3; :TraceCur.
[} qo3::0ptimizerimpl::doTerm(qo3::TraceCurso..

qo3::0ptimizerlmpl::evaluateTerm(qo3::Trac...
qo3::0ptimizerImpl::evaluate(qo3::TraceCur.
Optimizerlmpl::evaluate(qo3: TraceCur.

TSEarch: :Optimizer] T te(T..
ocalSearchImpl: : executeOptimiz
ocalSearchimpl: :doSearch(Executi
earchAPL::singlePartsearch(Execl
earchAP1:: extractResults(Executi..
::5earchAPL: fetchAll(Execution::Co..
ptime::TrexOltpSearch::search(Execution::C.
ptime::Trex_oltp_search::do_open(ptim;

ble::open(ptime::Enva, ptime

ptime: Table::open (ptim

ptime::TepReceiver::doWork(Execution: :Contexts,
ptime::TepReceiver: run(void™)
Execution::JobWor.. ds::PoolThread::ry
Execution::JobWor.,  TrexThreads::PoolThread::run(veid=&)
Execution::Thread::staticMainlmp (void=*)

Execution; :Thread::staticMain(void™)

Execution::JobY

ndDecuments: :scanwithou..

Optimizerimpl::evaluate(go3::CachedMe..
Optimizer::evaluate(FuzzySearchParams..
Optimizer::evaluate(FuzzySearchParams..

p..
QEP.
ptime::ItabUnion::do_open(ptime: :OperatorE..
ptime::Table::open(ptime::Env&, ptime::QEParams, int) c.. ptime::Tre..
p.. ptime::Project_copy::do_open(ptime::OperatorEnv&, ptime..  ptime::Tre.. Exeq
p. Env&, ptime::QEParams, int) const Py
p.. ptime::Query::result_t::open(ptime::Query::Plan®, boal, bool, ptime::Statem
p.. ptime::ResultSet::open_(bool, bool, bool, bool, bool)
p.. ptime::Statement::execute_(Execution::Contexts, bool, boel, bool, bos
p.. ptime::PreparedStatement: :execute(Execution::Context&, bool, b
p.. ptime::Session::executeQuery(Execution:: Context&, ptime: :A
p.. ptime::SessionHandler::handleEvent(Execution:: Context
ptime::SessionHandler: :receiveMessage(Execution:: Cont;

Diff indexserver.rtedump1.trc -> indexserver.rtedump2.tre

sy.. syscall+
synchroniz.
Execution
Execution:.
Execution
AttributeE..
AttributeE..
AttributeE..
AttributeE..
AttributeE..
Q03::0ptim
qo3::0ptim..
Qo3::0ptim..
qo3::0ptim..
qo3::0ptim..
qo3::0ptim..
qo3::0ptim..

syscall

20ldLock: :calculate(Executor: : X25tatisticsa)

fe::TrexExecutor: :calculate(ptime: :Query: :result_t=)
=, bool, bool)

)
Tme::AppEvent™)
 ptime::CommEvent™)
“:CommMgr™)

ool, bool, ptime::Statement: :BatchProcessingState, bool, bool, bool)

scall+
Synchronization: :BinarySemaphore: stimedwait(unsigned long, Execution:: Contexta)

Click Search

Reset Search

Search with regular
expression

Ltmer a search term (regexp allowed, eg: “exi4_)

calculateX2|

cane

lanExecutor: :calculate(TRexCommonObjects: : TRexApiErrors, Executor::X2Statistics&)
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Appendix 1

SAP HANA dump analyzer Expert
Mode

SAP



.
SAP HANA dump analyzer — Expert Mode

In case Issue is not detected automatically. The end user will be redirect to the expert mode to
analyze the issue manually. You could also change to the "export mode" tab in case you want to

carry out some analysis manually

il SAP HANA dump analyzer — ] X
Auto Analyzer Expert Mode
Flame Graph
r Stack

[Ll| Create Stack Flame ] Diff... “/ Options...
rConcurrency

Thread Concurrency as Flame Graph -

r Memory

[Li| OOM Flame Graph =1 Memory Leak Detection (Diff)...
rLock Analysis

IndexHandle Waits

r Wait Graph
r Dot Graph
?;,9 Create Dot Graph Show thread information
r Statistics
DATABASE_STATISTICS - |_.=g| Export

28

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public



HANA Stack Flame Graph:
Use SAP HANA dump analyzer to generate Stack Flame Graph

SAP HANA dump analyzer has a easy to use interface: just drag and drop your runtime dump!

@ - a

[ @ Mozilla Firefox
U 4+ A 0@

n | =

i file:///C:/Users/i077080/AppData/Local/ Temp/flame.svg &% O Sear wa

Indexserver.rtedumpl..trc

wl SAP HANA dump analyzer - 0 X [

Create Flame Graph — s, S
[ ] [Exscution::JobObjectimpl..  Attributs.,
I ] | Execulomuobcontemmp.  Ambute. 5.
| ill Create Stack Flame! = Diff. ‘ 4| Options... ‘ 11 [ m"‘”‘“ S .
i e
Concurrency . Y- -
Drag and drOp [ ‘ GﬁThreadConcnrrencyas ||F\ame(}rapn |v‘ ‘ AUto open In E ; =
SAP emory browser :
[ ‘ il OOM Flame Graph H ] Memory Leak Detection (Diff)... | ‘
1'_ L S EE— Lock Analysis E
B i
(Eteluinnlghie — Pm o . T S e seaansgnr st osnss o o oo
i < W e ek manceanr MmO T e
ot e e e ]
Dot Graph ; - ; — == = - mh-ﬂ..... bool,
ptme: . ot boal, boal)
. phime: b baal, bool, bool, bocl, Bool, bool, baci)
HANA Runtime Dump 0 Shom et B B E T
i T e eomessve ot o o, e o)
Do RO arresoe oot vesdirinl
DATABASE_STATISTICS ~| [ Export [ExSCRion::JbWaE, || TraxThreads: -PaoiThread: irun{void &)

SAP HANA dump analyzer
HANA Stack Flame Graph
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HANA Stack Flame Graph: Example 1
Use SAP HANA dump analyzer to generate Stack Flame Graph

SQL Executor threads receives requests, spawning
Job Work threads to do the work, wait on

Worker X h : o o
Job Worker to execute the BinarySemaphore till job worker finish the work
real work
indexserver.rtedump1.trc Search
A
4 h
Thread: SqlExecutor, CID: 306658, LCID: 306658, "Job Exec Waiting”, ", thr=57658,

S| uration:7s, SQLUser:"SAPHDB", executing SQL: SELECT table_t0.PK FROM TABLE_Ps

Synchronization::Binarys.. able_t0 WHERE ( table_t0.field1 =?) AND (table_t0.field2 IN (?,2,2,2,2,2,2,222,2,2,2?) AND

ExEeUSOnTISESMERSRI AL | 1.1\ (), field3 IN (7,7,7,2.7))) ) UNION ALL SELECT table_t0.PK FROM TABLE_M

at [table_t0 WHERE ( table_t0.field1 =?) AND (table_t0.field2=? AND ( table_t0.fi... (1

AttributeEngine::Attrib..

qo3::Optimizerimpl::doS.. [

qo3::Optimizerimpl::doT..

qo3::Optimizerlmpl::eva..

qo3::OptimizerImpl::eva..

qo3::Optimizerimpl::eva..

::OptimizerImpl::..
i - ~N Overall, There are
[ ] -
o Il
Mouse move over . . i e::0pe - o ;‘;ic;‘lmmzatmn::BlnarySemaphure::tlmedWalt(uns\gned long, Execution: :Context&) 149 thread StaCk
. Aime: Table: ] i samples

can show more
details. Top stack
shows more detail

calculate(ptime: :Query::result_t*)
tement™®, bool, bool)

pen_(bool, bool,
o -

::Context&, bool, baal, boal, bool)
i ontext&, boal, bool, boal, boal,

bool, boal, boal)

u:execute(

‘Executor. Handler::handleEvent(Execution::Context&, ptime::AppEvent™)
about the thread - pime:Sesiorandlr eceheMessagelErecuion: Contas, pine: Comneant’)
[ Executor. | TRe.. ptime::TcpReceiver::doWork(Execution::Contexté, ptime::CommMgr=)

Information —ptime::Tcheceiver::mn(vnid‘)o

""" , thr=57658, duration:7s, SQLUser: "SAPHDB", executing SQL: SEl |2 _t0.PK FROM TABLE_Ps table_t0 WHERE ( table_t0.field1 =?) AND (table_t0.field 02,2,2,2,2,2,2,2,2,7,
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HANA Stack Flame Graph: Example 2
Use SAP HANA dump analyzer to generate Reverse Stack Flame Graph

If the majority of the threads are waiting for the same lock or resources (e.g. 10) however they are on the
very different call stacks, it might be the stack flame graph does not show the problem at all: i.e. there is no

obvious bigger block on the stack flame graph.

Threads which are
waiting for the
Savepoint on
Consistent change
lock

EEEEEm
EEEEEREERREREERRL L
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HANA Stack Flame Graph: Example 2
Use SAP HANA dump analyzer to generate Reverse Stack Flame Graph

A reverse stack flame graph is available to align and sort the call stack samples on the top stack flame (i.e.
standard flame graph aligns and sorts based on bottom stack frame). In case the different threads on
different call stacks are waiting for same resources or locks, the issue would be more visible in reverse stack

flame graph.

il SAP HANA dump gnalyzer
Auto Analyzer “Mod
Flame Graph — 3

|
Stack: 1
[ I ill Create Stack Flame I I ....... I

|
[ ‘ fTh ad Col ||F\ameGraph |V‘ ‘
Memory
[ ‘ ill oOM Flame Graph H =] Memory Leak Detection (Diff)... | ‘
Lock Analysi
[ |
Wait Graph
Dot Graph

7;7 Create Dot Graph [] Show thread information

’VDATABASE_STAT\ STICS ~| [ Export

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public

Auto open in
browser

P
i (5

there are 66 threads waiting for consistent change lock (i.e. when the savepoint
enters the blocking phase, it will block all others who need the consistent change

itelock: :timedWaitLockShar dLL(Execut C ntextd, .. Sync.
iteL ock: :lockShared(Execution::Contexts, unsigned lon g)-s
- 1

Fian

—n

|
1
(] Data DataAccess:SavepointLock:lockShared(unsigned long,
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] [ D. Da. iiTab..
10 W D Da. ([ TRexAPL:DML.. Transac.. pti
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] IEmro.. 1 TRe.. TRe.
m Ro. [ TRe. TRe.
(N Ro.. TRe.. TRe..
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[} i pti.. p.. pti.  ptim..
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. [ = Exec. |

-
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HANA Stack Flame Graph: Example 3
Use SAP HANA dump analyzer to generate Stack Flame Graph

= If the exceptions are shown in certain stack frames, they are by default highlighted in purple.

indexserver.30003.crashdump.20170607-000002.013263.trc Search

il

Sy..

=1573055, name=ihm, type=pool,
=1754019264097 (1 Threads, 2.04%)

E ception 15: Allocation failed ,
||||| » count=1115039, alloc td

Exception 15: Allocation failed , size=1573055, name=ihm, type=pool, inuse_count=1115039, allocated_size=1754019264097 (1 Threads, 2.04%)
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HANA Stack Diff Flame Graph

To explain the Stack Diff, a small example is shown in the following.

sample count

/ (Stack 1) =2

syscall
Synchronizatior

dump1.trc

/ sample count (Stack 3) = 7

gl

sample count
/ (Stack 2) = 3

se_icc_|

ptime::ResultSet::open_(bool, bool, bool, bool, boal)

i long, Execution::Contexts) \

ptime::TrexPlanO se_icc_|

texecute_| 1::Context&, bool, bool, bool, boel)

I - ::Prep;

ontext&, bool, bool, bool, bool, ptime::Statement...

Query(Execution::Context&, ptime: :Action&)

::Context&, ptime: )

‘ontext&, ptime::C )

time:: TcpReceiver: :run(void®)
rexThreads::PoolThread: run()
rexThreads::PoolThread: :run(void=&)

ontext&, ptime::CommMar=)

Function: Execution::Thread::staticMainImp(void*=) (12 Threads, 100.00%)

Execution:Thread:staticMainlmp(void**) (12 Threads, 100.00%) ‘
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sample count
/ (Stack 1) =2

dump?2.trc

syscall
Synchronization::Binary..

JoinEvaluator
JoinEvaluator::
JoinEvaluator::
JoinEvaluator::
JoinEvaluator
JoinEvaluator: :JEStep2:..
JoinEvaluator::JEPIanOp..
int Execut lanExec

JoinEvaluator::JoinAPI:
inSearchImpl..
earchAPT: jext.

TRexAPT o
TRexAPI::SearchAPI: :fet..

/ sample count (Stack 2) =9

sample count

(Stack 3) =2

ptime::TrexOltpSearch::..
ptime::Trex_oltp_search..

ptime: :TrexPlanOp:;:exec..
ptime::TrexPlanOp::exec..

::mgetSearchi_SSE4(unsigned long, unsigned long, unsigned int, unsigned int,

bParallelMgetSearch::run()
arallel: :JobBase: :runEx{)

ion::Context&, Execution::JobObject&)

long, long, int,

int,

int, VeectorWrapperlfcg, u..
VectorWrapperlfc&, unsign..

ResultSet::open_.

rexThreads::PoolThread..

Function: Execution: :Thread::staticaimuord ) (13 TN eaas, 100.0055)

Executicn:;?hread::st ticMain(void*) (13 ?hreads, 100.00%) ‘
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HANA Stack Diff Flame Graph

Stack Diff = For each stack (stack sample count in dump2.trc — stack sample count in dumpl.trc)

If Stack Diff = 0: The stack samples exist both on dumpl.trc and dump2.trc, the stack samples are shown in stack diff graph, no

highlight.

Stack Diff (stack 1) =0
/ The stack samples exist bot on dumpl.trc and dump2.trc

syscall
Synchronization::Binar..
Execution::JobWorke

Execution::JobContextl..
void AttributeEngine::..
AttributeEngine::Singl..
AttributeEngine: :Attri..

JoinEvaluator;:TableAc..
JoinEvaluater: :JEULIls..
JoinEvaluator::JEStep?2..
JoinEvaluator::JEStep2..
JoinEvaluator::JEStep2..
JoinEvaluator::JEStep2..
JoinEvaluator: :JEPlanO..
int Executor::PlanExec..
Executor::PlanExecutor..
JoinEvaluator: :JoinAPIL..
TRexAPI::JoinSearchImp..

X..

ptime::Trex_oltp_searc..
ptime::Table::openipti..
ptime::TrexPlanOp::exe..

Xe..

Execution::JobWorker::ru
Execution::JobWaorker::ru
Execution::
Execution

obObjectImpl:

Diff dump1.trc -> dump?2.trc

sse_icc_lib::mgetSearchi_SSE4impl{u..  sse_icc_lib::mgetSearchi_SSEdimpl{unsigned long&, unsigned long, unsigne..

sse_icc_lib::mgetSearchi_SSE4{unsigned long, unsigned long, unsigned int, unsigned int, VectorwrapperIfca, un..
TRexUtils::IndexVectorRef: :mgetSearch(unsigned long, unsigned long, unsigned int, unsigned int, Itt::vector(u..
TRexUtils::JobParallelMgetSearch: :run()

TRexUtils::Parallel::JobBase::runEx()

TRexUtils::Parallel::JobBase::run(Execution:: Context&, Execution::JobObject&)

run(Execution::JobWorker™)

ob(ltt::smartptr_handle(Execution::JobObjectForHandle) &)

woid*&)

linImp{void==)

pin(void™)
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syscall syscall-
Synchronization: :BinarySemaphore::timedwWait(unsigned long, Execution::Context&)
Executor:: X20ldLock: :calculate(Executor: : X2 Statistics&)

Executor::PlanExecutor::calculateX2({TRexCommonQbjects: : TRexApiError&, Executor:: X25t..
:calculate(TRexCommonObjects: : TRexApiError&, Executor:: X25tat..

Executor::PlanExecuto
ptime::TrexExecutor: :calculate(ptime::Query::result_t™)
ptime::Query::result_t::open(ptime::Query::Plan*, bool, bool, ptime::Statement™, boo..
ptime::ResultSet::open_(bool, bool, bool, bool, bool)

ptime::Statement: :execute_(Execution::Context&, bool, boal, bool, bool)
ptime::PreparedStatement:: execute(Execution:: Context&, boal, bool, boal, bool, ptime..
ptime::Session: :executeQuery(Execution: :Contexts, ptime: :Action&)
ptime::SessionHandler::handleEvent{Execution::Context&, ptime::AppEvent™)
ptime::SessionHandler::receiveMessage(Execution:: Contextd&, ptime::CommEvent™)
ptime::TcpReceiver: :doWork(Execution: :Context&, ptime:: CommMgr=)
ptime::TcpReceiver: :run{void™)

TrexThreads::PoolThread::run()

TrexThreads::PoolThread: :run({void=&)
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N
HANA Stack Diff Flame Graph

Stack Diff = For each stack (stack sample count in dump2.trc — stack sample count in dumpl.trc)

If Stack Diff = 0: The stack samples exist both on dumpl.trc and dump2.trc, the stack samples are shown in stack diff graph, no
highlight.

Else if Stack Diff > 0: The stack samples are more added in dump2.trc than dumpl.trc. The newly created stack samples are
highlighted in green

Diff dump1.trc -> dump2.trc
yscall
Synchronization::Binar..
Execution::JobWorker::..
Execution::JobBarrier:..
Execution::JobObjectIm..
Execution::JobContextl..
void AttributeEngine::..
AttributeEngine::Singl..
AttributeEngine: :Attri..
JoinEvaluator;:TableAc..
JoinEvaluater: :JEULIls..
JoinEvaluator::JEStep?2..
JoinEvaluator::JEStep2..
JoinEvaluator::JEStep2..
JoinEvaluator::JEStep2..
JoinEvaluator: :JEPlanO..
int Executor::PlanExec..
Executor::PlanExecutor..
JoinEvaluator: :JoinAPIL..
TRexAPI::JoinSearchImp..
TRexAPL::SearchAPI::ex..
TRexAPIL::SearchAPI::fe..
ptime::TrexOltpSearch:..
ptime::Trex_oltp_searc..

Stack Diff (stack 2) >0
The 6 newly added stack samples are

/‘ highlighted in green

syscall syscall-

Synchronization: :BinarySemaphore::timedwWait(unsigned long, Execution::Context&)
Executor:: X20ldLock: :calculate(Executor: : X2 Statistics&)
Executor::PlanExecutor::calculateX2({TRexCommonQbjects: : TRexApiError&, Executor:: X25t..
Executor::PlanExecutor::calculate(TRexCommonObjects: : TRexApiError&, Executor::¥25tat..
ptime::TrexExecutor: :calculate(ptime::Query::result_t™)
ptime::Query::result_t::open(ptime::Query::Plan*, bool, bool, ptime::Statement™, boo..
ptime::ResultSet::open_(bool, bool, bool, bool, bool)

ptime::Table::openipti.. ﬁ_l[}l:_hb: :mgetSearchi_SSE4impl{u..  sse_icc_lib::mgetSearchi_SSE4impl{unsigned long&, unsigned long, unsigne.. time::Statement::execute_(Execution::Context&, bool, bool, bool, bool)
ptime::TrexPlanOp::exe.. [sse_icc_lib::mgetSearchi_SSE4(unsigned long, unsigned long, unsigned int, unsigned int, VectorWrapperlIfc&, un.. time: :PreparedStatement:: execute(Execution:: Context&, boal, bool, bool, bool, ptime..
ptime::TrexPlanOp::exe.. | TRexUtils:: IndexVectorRef::mgetSearch{unsigned long, unsigned long, unsigned int, unsigned int, Itk :vector(u.. ime::Session: :executeQuery(Execution: :Contexta, ptime::Action&)

Executor::X20ldLock: .
Executor::X20ldLock: k.
Executor::X20ldLocklab..
Execution::JobObjectImpl:
Execution::JobWorker::run|
Execution::JobWaorker: :run|
Execution::Thread: :static!

TRexUtils::JobParallelMgetSearch: :run()

TRexUtils::Parallel::JobBase::runEx()
TRexUtils::Parallel::JobBase::run(Execution:: Context&, Execution::JobObject&)
un(Execution::JobWorker™=)
ob(ltt::smartptr_handle(Execution::JobObjectForHandle) &)

woid*&)

binImp(void™=)

Execution::Thread::staticl

woid*)

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | Public

ime::SessionHandler::handleEvent{Execution::Context&, ptime::AppEvent™)
ime::SessionHandler::receiveMessage(Execution:: Contextd&, ptime::CommEvent™)
ime::TcpReceiver: :doWork(Execution: : Context&, ptime:: CommMgr=)
ime::TcpReceiver: :run{void™)

exThreads::PoolThread::run()

exThreads::PoolThread::run{void*&,)
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HANA Stack Diff Flame Graph

Stack Diff = For each stack (stack sample count in dump2.trc — stack sample count in dumpl.trc)

If Stack Diff = 0: The stack samples exist both on dumpl.trc and dump2.trc, the stack samples are shown in stack diff graph, no

highlight.

Else if Stack Diff > 0: The stack samples are more added in dump2.trc than dumpl.trc. The newly created stack samples are

highlighted in green

Else Stack Diff < 0: The stack samples are (all/partly) disappeared in dump2.trc compared to dumpl.trc. The disappeared stack

samples are highlighted in red

yscall
Synchronization::Binar..
Execution::JobWorker::..
Execution::JobBarrier:..
Execution::JobObjectIm..
Execution::JobContextl..
void AttributeEngine::..
AttributeEngine::Singl..
AttributeEngine: :Attri..
JoinEvaluator;:TableAc..
JoinEvaluater: :JEULIls..
JoinEvaluator::JEStep?2..
JoinEvaluator::JEStep2..
JoinEvaluator::JEStep2..
JoinEvaluator::JEStep2..
JoinEvaluator: :JEPlanO..
int Executor::PlanExec..
Executor::PlanExecutor..
JoinEvaluator: :JoinAPIL..
TRexAPI::JoinSearchImp..
TRexAPL::SearchAPI::ex..
TRexAPIL::SearchAPI::fe..
ptime::TrexOltpSearch:..
ptime::Trex_oltp_searc..
ptime::Table::openipti..
ptime::TrexPlanOp::exe..
ptime::TrexPlanOp:exe
Executor::X20ldLo
Executor::X20ldLock:
Executor::X20ldLocklob.
Execution::JobObjectImpl:
Execution::JobWorker::run|
Execution::JobWaorker: :run|
Execution::Thread::static]
Execution::Thread::staticl

Diff dump1.trc -> dump?2.trc

sse_icc_lib::mgetSearchi_SSE4{unsigned long, unsigned long, unsigned int, unsigned int, VectorwrapperIfca, un..
TRexUtils::IndexVectorRef: :mgetSearch(unsigned long, unsigned long, unsigned int, unsigned int, Itt::vector(u..
TRexUtils::JobParallelMgetSearch: :run()

TRexUtils::Parallel::JobBase::runEx()

TRexUtils::Parallel::JobBase::run(Execution:: Context&, Execution::JobObject&)

un(Execution::JobWorker™=)

ob(ltt::smartptr_handle(Execution::JobObjectForHandle) &)

woid*&)

binImp(void™=)

woid*)

ﬁ_lcc_hb::mgetSearch\_SSEmmpl(u.. sse_icc_lib::mgetSearchi_SSEdimpl{unsigned long&, unsigned long, unsigne..

Stack Diff (stack 3) <0
The 5 disappeared stack
/ samples are highlighted in red

syscall-

chronization::BinarySemaphore: :timedWait{unsigned long, Execution:: Context&)
ecutor::¥20ldLock::calculate(Executor: : X2Statistics&)

ecutor::PlanExecutor: :calculateX2(TRexCommonObjects: : TRexApiError&, Executor:: X25t..
ecutor::PlanExecutor::calculate(TRexCommonObjects: : TRexApiError&, Executor:: X25tat..
ime::TrexExecutor: :calculate(ptime::Query::result_t™)
ime::Query::result_t::open(ptime::Query::Plan*, bool, bool, ptime::Statement™, boo..
ime::ResultSet::open_(bool, bool, bool, bool, bool)

ime::Statement: :execute_(Execution::Context&, bool, boal, bool, bool)
ime::PreparedStatement:: execute(Execution:: Context&, boal, bool, boal, bool, ptime..
ime::Session: :executeQuery(Execution: :Contexta, ptime::Action&)
ime::SessionHandler::handleEvent{Execution::Context&, ptime::AppEvent™)
ime::SessionHandler::receiveMessage(Execution:: Contextd&, ptime::CommEvent™)
ime::TcpReceiver::

oWork(Execution::Contexté&, ptime::CommMgr=)
ime::TcpReceiver: :run{void™)

exThreads::PoolThread::run()

exThreads::PoolThread::run{void*&,)

~
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ANA Stack Diff Flame Graph:
se SAP HANA dump analyzer to generate Stack Diff Flame Graph

To conclude the progress HANA is making between two runtime dump, the stack diff can be visualized
using HANA Dump analyzer

Drag and drop
SAR

indloismal?

UG

HANA Runtime Dump

runtime dump to compare
|

wl SAP HANA dump analyzer - O X

{D|ff Stack Flame Graph

‘ ]l Create Stack Flame. ‘I = pifi... || < options...

=
{ | & Thread Concurrency as HF\ameGraph [

1l 0OM Flame Graph [ =] Memory Leak Detection (Di | ‘

Lock Analysis—— | &8 Open X
Lookin: | Excercise_A_1 - |@| & 2883

rWait Graph

[ Excerct

_1.2ig]

Select the second

ull Select dump file

Statistics———————————————
DATABASE_STATISTICS Flletame:  Cicercize 4120 | Excercise A_1findexserver.riedump1.irc
s Excercise A liindexserver.rtedumpi.trc

xcercise A 1/indexserver.riedump2.irc

SAP HANA dump analyzer
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Auto open in
browser

@ Mozilla Firefox

i) filey///C:/Users/i077080/AppData/Local/Temp/diff.svg 6% €

T AGS Activity Monitor = ARCA wiki @ Backoffice & ICP &7 BCP

Executor::x20.
Executor,
Executor::X;

L
Execution: Jobobj,

Executio
Executior

Job

Execution: Thread:-staticM.
Execution:: Thraad::staticMain(void

r}

HBWatchList RCA Kernel HANA travel os java Netweaver

> indexserver.rtedump2.trc

Diff indexserver.rtedumpl.trc

sy.. syscalls
Synchroniz..

syscall  syscall+
Synchronizatson: BinarySemaphore: tmedWa.,  AttributeE
Exscution::JabBarrier: -wat{Execution: -Co. AtributeE

ArtributeE.

Execution: JobObjectimal:: i
Execution:;JabContextimpl:: wait

teapi;:searchDocum.
searchiges: Tracecur.
o TrageCurso..

i
‘qo3::Optimizerlmpl:: doTen

3::Optimizerlmpl: eval
:Optimizerlmol

5. qo3..
TRexAPL::L qo3.
Re:

TRexaPI::S, qo3.

BinarySemaphare
ilatelExecutor: X 25t

TRexApiErTork, Executor::X25tatisticss)
RexApIETars, Exscutor: X2Statisticss)

/ate(TRexCommonCbje
@z -Query: result_t*)

QEParams, int) const

o [
Query:Plan®, bool, bool, ptime: Statement™,

Query::result_t::open(
at::open_(

bool, boal, boal, boal
‘ontexth, bool, bool, bool, boal, ptime;: Statement::BatchPracessingState, bool, bool, bool)

HANA Stack Diff Flame Graph

wBa 9 % @

- m] bt
python | | COE »
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HANA Stack Diff Flame Graph: Example 4
Use SAP HANA dump analyzer to Generate Stack Diff Flame Graph

Job Workers are
not much created:
some Job workers = —_
sample stacks are
vanished, some Job
worker sample
stacks are newly
created, overall job
worker number is
not changed

)

ptime::Tr.

. ptime::Table::openiptime::Env&, ptime::QEParams, int) const
. ptime::Query::result_t::open(ptime::Query::Plan®, bool, bool, ptime::Statement=, bool, boal)

PP PPPP?P

Diff indexserver.rtedumpl.trc -> indexserver.rtedump?2.trc

syscall+

SY..
S\Q’Jmmz..
Exéwdtion:..
Execution:..

syscall  syscall+ Execution:...
Synchronization::BinarySemaphore: timedwa..  AttributeE..

Execution::JobB, ::wait(Execution::Co.. AttributeE..
Exeaution-JobObjectimpl twat(bool)  ARMbURGE. Lots of SQL Executors threads
Execution::JobContextImpl::wait() AttributeE..

AttributeEngine::IndDocuments::scanWithou..  AttributeE..
AttributeEngine::IndDocuments::sparseSear..  go3::0ptim..

are created, they are spawning

AttributeEngine::SpAttribute(TrexTypes::S.. qo3::0ptim..
AttributeE ::SpAttribute(TrexTypes::S.. 3::0ptim.. J b k d h | k
Attt Engine: AtrbuteAp: Searthbecum.. 03 Optm. ob worker to do the real wor

qo3::OptimizerImpl::doSearch(qo3::TraceCur.  qo3::0ptim..
ptimizerimpl::doTerm(qo3::TraceCurso..  qo3::0ptim..
ptimizerlmpl: :evaluateTerm(qo3::Trac..
ptimizerimpl::evaluate(qo3::TraceCur.
ptimizerlmpl: :evaluate(qo3:: TraceCur..
ptimizerimpl: :evaluate(qo3::CachedMe..
ptimizer::evaluate(FuzzySearchParams..
::0ptimizer: :evaluate(FuzzySearchParams..
TRexAPIL::Search::Optimizerimpl::evaluate(T..
TRexAPI::LocalSearchImpl: ;executeOptimizer..
TRexAPI::LocalSearchImpl::doSearch(Executi..
TRexAPI::SearchAPI::singlePartSearch(Execu..
TRexAPI::SearchAPI:extractResults(Executi..

S

TRexAPIL::SearchAPI: :fetchall Execution::Co
ptime: : TrexOltpSearch::search(Execution
ptime::Trex_oltp_search::do_open(ptime::0p..
ptime: : Table: :open(ptime: :Env&, ptime::QEP..

::ItabUnion::do_open(ptime: :OperatorE..
ble::open(ptime::Env&, ptime::QEParams, int)
oject_copy::do_open(ptime::OperatorEnv&, ptime..

r

syscall syscall+
Synchronization: :BinarySemaphore: stimedWait{unsigned long, Execution:: Contexts)
Executor::X20ldLock: :calculate(Executor: : X25tatistics &)
Executor::PlanExecutor: :calculateX2(TRexCommonObjects: - TRexApiError&, Executor::X2Statistics&)
Executor::PlanExecutor: calculate(TRexCommonObjects: : TRexApiErTor&, Executor: : X2Statistics&)
ptime::TrexExecutor: :calculate(ptime:: Query:iresult_t¥)

ptime::ResultSet: :open_(baol, bool, boal, baol, bool)

. ptime::Statement::execute_(Execution::Context&, bool, bool, baol, boel)

. ptime::PreparedStatement: :execute(Execution: : Context&, boal, bool, bool, bool, ptime: :Statement: :BatchProcessingState, bool, bool, bool)

. ptime::Session::executeQuery(Execution::Contextd, ptime::Actions&)
Executor::X20.. p..
Executor:X20.. T. ptime::SessionHandler::receiveMessage(Execution::Contexts, ptime::CommEvent™)
Executor::X20.. T. ptime::TcpReceiver::doWork(Execution::Contextd, ptime::CommMgr=)

Execution::JobObj..  ptime::TcpReceiver: :run{void=)

Execution::JobWor.  TrexThreads::PoolThread::run()

Execution::JobWor..  TrexThreads::PoolThread::run(void=&)

Execution::Thread: :staticMainImp(void==)

Execution::Thread: :staticMain(void™)

ptime: :SessionHandler::handleEvent(Execution::Contexts, ptime::AppEvent™)
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The Stack Diff Flame Graph shows the
following

The SQL Executors are continuing
receiving requests.

The SQL Executors spawns Job
workers to finish the work.

However Job workers are not
processing fast enough.

The requests are queueing up.
The HANA index server stands still.
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HANA Stack Diff Flame Graph: Example 4
Use SAP HANA dump analyzer to Generate Stack Diff Flame Graph

By default, stack diff is not considering each stack sample as a different one. i.e. in most of the case, whether the same call stacks
are coming from the same threads does not make a difference for seeing the diff of the call stacks.

In some of the cases, a stack diff view considering each stack sample as a different one might be important, e.g. to conclude whether
the threads are making progress or not. Thus there is an option available “Diff per thread” to achieve this.

If option “Diff per thread” option is checked, a stack diff flame graph with non/ very little thread stack samples highlighted in green or
red means HANA makes no/ little progress.

Diff indexserver.rtedumpl.trc -> indexserver.rtedump2.trc

syscal
Synchroniza
ﬁ Execution
tl Options X svscal I
Synchronizabon: :BinarySemaphore: :timh/
[[] Reverse Stack af““;:‘ -Thread:_SqlExecutor, CID:_311787,_LCID:_311787__thr=45135, executing SQL: SELECT
ol SAP HANA dump analvzer _ ] Derive color from method name o !tem_lU p_target .}-RUM categ?ryreferences|terjw_t<l categories
P Y =@ - — parsed item_t1.enumerationvaluesd? item_t2 WHERE (item_t2.PK = item_t0.p_referencetype
ow only running threads & = ir 1 P : - = i =
Auto Analyzer | Expert Mode Al E:::E:gnf :E: and item_t0.p_active =1 and item_t0.p_source = item_t1.PK and item_t1.p_code
= = [_] Show tnread information AttributeEngine: -Attrbu " “laptops’ and ( item_t2.Code = "UPSELLING' OR item t... (1 Threads, 0.18%; -0.18%)
i o3::Optimizertmpl::doS . o3 :0pEm 7
tack 1 Diffper thread | . qo3:: Optimizerlmpl::doTerm(go qo3::0ptim. i
z qo3::Optimizerimpl: evaluatelem(qo3::.  go3::Optimi.. A.
i croe sscxriams._| [ S om| s (T Srowexceptons Diff per thread wnovi- Y
— 3 TRexAPL::Se o3
E aluate(qo3::Cach..  TRexaPI::Lo.. qo3.
te(FuzzySearchPa..  TRexAPl::Lo o3..
& Thread Concurrencyas | [Flamecrapn [ | TRexiPL::Se. a3
L& ] v Test
TRexAPL:Se.. sy. qod
¥ . ptme:Trex. Sy. god.
— TRexAPL::SearchAPL: singlePartSearch(E.,  pbme::Trex. Ex. god.
‘ 1l ©OM Flame Graph H =) Memory Leak Detection (Diff). | TRexAPl::SearchdPl: iextractResults(Exe..  pbme:Tabl. Ex. TRe.
TRexAPT::SearchaPI: fetchall[Execution..  ptime::Itab. Ex. TRe.
Lock Analy ptime::TrexOhtpSearch::search(Executio..  pbme::Tabl. Joi. TRe.
i ptime::Trex_oltp ptime::Itab.. TRe.. TRe.. syscal
&R IndexHandle Waits E. ptime: :Table: ops ) ptime: Tabl.. TRexAPI:.. Synchronization::BinarySemaphore: timedwait{unsigned long, Execution: :Contexts)
2 ptime: ltabunior era.. ptme:Trex. TRexAPl:i. Executor::X20ldLock::calculate(Executor: X2Statisticss)
T ptime: :Table: :open(ptim QEParams, int. ptime:Tr. Executor: PlanExecutor: :calculateX2(TRexCommonObjects:: TRexAIETor&, Executor:: X25tatisticsa)
Wait Grapl T OperatorEnv8, pt..  ptime::Tr. Executs ecutor:;calculate(TRexCommonObjects: - TRexApiEmors, Executor::X25tatisticsd)
1. &, ptime::QEParams, int) const ptime:: TrexExecutor: calculate(ptime::Query::result_t*)
b D ptime:iQuery: result_t:;open(pbme::Query::Plan”, bool, bool, ptime::Statement*, boal, bool)
p.. pt. ptime: :ResultSet::open_(bool, bool, bool, bool, boal)
ptime:. ptime: Statement: execute_(Execution::Contexts, bool, boal, bool, bool)
Dot Grap! ptime: ptime::Preparedstatem ecute(Execution:: Contexts, bool, bool, bool, bool, pbme::Statement: BatchProcessingState, baol, bool, boal)
ptime ptime: Session: exequteQuery(Execution: :Contexta, pbme::Actions]
%¥ Create DotGraph | [] Showthread information Executor. plime: Sess +:ha {EXCUtioN:: CONtexts, pime: :App =)
Executor:. ptime::SessionHan eMessage(Execution::Contexts, ptime:: CommEvant™)
Executor... T. ptime:TcpReceiver: xecution: Context, ptime: :CommMgr=)
Exeaition:Jo.  ptime:TopReceiver: nur
= Exeation:lo.  TrexThreads::PoalThre
DATABASE_STATISTICS ~| U= Export Execution::Jo TrexThreads: :PoolThread::run(void*8)
Execution:: Thread: staticMainimp(void™~)

Execution:: Thread: staticMain(vaid™)

“Thread:_SalExecutor,_CID:_311787,_LCID:_311787_,_thr-45135, executing SQL: SELECT item_tD.p_target FROM categoryreferences item_t0, categories item_t1,enumerationvaluesd? item_t2 WHERE [ item_t2.PK = item_to.p_referencetype and item_
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HANA Stack Diff Flame Graph: Example 5
Use SAP HANA dump analyzer to Generate Stack Diff Flame Graph

Runtime dump 1 -> runtime dump 2

Lots of Job workers used to wait for network
response are making progress (i.e. these threads
vanished in runtime dump 2)

A

r

__GI__ poll-

System::UX::poll(pollfd*, unsigned long, int)
Stream::CompletionSet::pollImpl(int)
Stream::CompletionSet::poll(int)

Stream::NetworkChannel: :receiveBlocking(void™, unsigned long, int)
comm::read(void=, void=, int, int)

TrexNet::Channel::receive(void®, int, int&)

TrexNet::BufferedIO: fillBuffer(bool)
TrexNet::BufferedlO::peekBuffer()

TrexNet::BufferedNetInput::peek(boal)
TrexNet::Request::in() Ex..
Ex..

Executor::X20ldLock: :runCommJob(Executor:: X2::SendTaskInfo&, Executor::X2Job™)
Executor::X20ldLocklob: :run{Execution::JobObject&)
Execution::JobObjectImpl::run(Execution: :JobWorker=)
Execution::JobWorker: :runlob(ltt::smartptr_handle(Execution::JobObjectForHandle)&)
Execution::JobWorker::run(void*&)
Execution::Thread::staticMainImp(void==)
Execution::Thread::staticMain(void™=)
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Nam..

Lots of SQL

Executors are making

progress ( these
threads disappeared
in runtime dump 2)

—
syscall-
Synchr.
TrexTh..
NameSer.. A
ptime::s.. 1
ptime::M.. syscall-
ptime::T..  Synchronization::BinarySemaphore::ti..
ptime::G.. Executor::X20ldLock: :calculate(Execu..
ptime::T.. Executor::PlanExecutor::calculateX2(..
ptime::P.. Executor::PlanExecutor::calculate(TR..
ptime::T.. ptime::TrexExecutor::calculate(ptime..
ptime::Query::result_t::open(ptime::Query::Pla..
ptime::ResultSet::open_(bool, bool, bool, bool..
ptime::Statement::execute_(Execution::Contexts,..

ptime::PreparedStatement:: execute(Execution::Co..
ptime::Session::executeQuery(Execution:: Context..

h)

ptime::SessionHandler: :handleEvent(Execution:: Cont..
ptime::SessionHandler: :receiveMessage(Execution::C..

ptime: :TcpReceiver::doWork(Execution:: Context&, pt..
ptime::TcpReceiver: :run(void™)

TrexThreads::PoolThread::run()
TrexThreads::PoolThread: :run{void*&)

The Stack Diff Flame Graph shows the
following

The Job workers are making progress on
runtime dump 2 compared to runtime
dump 1: they are not all waiting for
network response any more.

The SQL Executor are also making
progress on runtime dump 2 compared to
runtime dump 1. The SQL Executors
which were all waiting for Job worker to
finish the work in runtime dump 1 are
making progress on runtime dump 2:
most likely because Job workers are not
blocked on network response anymore.

A blocking situation in runtime dump 1 is
resolved in runtime dump 2.
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HANA Thread Concurrency Flame Graph:
Use SAP HANA dump analyzer to Analyze Thread Concurrency

SAP HANA dump analyzer has a easy to use interface: just drag and drop your runtime dump!

Auto open in HANA Thread Concurrency Flame Graph
Jo.. Jo.. Jo.. Jo..
Jo.. Jo.. Jo.. Jo.. Jo.. Jo. Jo. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo.. Jo. Jo. Jo.. Jo.. Jo.. Jo.. Jo..
browser S -_—;:M;; J;J:-S%
Auto open in _
browser Mixed HANA Thread Concurrency Flame Graph
_h— = ———
Drag and drop [ | il Create stack Flame H = Dift... H e Dpuo..}[ | % - E%-_....:E
¢ 7 7 g2 ¢ B ==
w —————ee [ | &aneadcwncurrenwas | FFFFF g aaa ,// |v % =
— e ::::Flﬂm: GGGGG / gﬁ%
e SeveIR: [ oom e ran [ Emrs | .
@[ﬂy”]m Fuck,‘«..u:,m ‘\ ‘ %—"—

HANA Runtime Dump

Thread Hierarchy CSV export

- EET— peee——

o[ e Auto open in

- excel
SAP HANA dump analyzer
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HANA Thread Concurrency Flame Graph

HANA Thread Concurrency Flame Graph visualizes the thread concurrency on thread tree.

In case a single connection spawns lots of threads for execution, a block of concurrent threads will be
visualized.

Concurrency > 1 is visualized. (i.e. if one thread is executing one query, it's not shown in the Thread
Concurrency Flame Graph)

Search function is
A column of rectangles stand for the thread currency enabled to highlight

opened for one connection interesting string
indexserver.rtedump.trc ﬂ

P
[ ]
SR 0. -

S.. JobWrk8176.. 5. 5. SqlEx.

all
SqlExecutor, CID: 418069, LCID: 418069, "lob Exec Waiting”, ", thr=362711, duration: 1656325, SQLUse

Ab[ALICER! Anmllear ADDLICED! Avasting SOl T = Coon o ARLA MAADCI DL ) noe' = ('$5P_FORECAST_TYPE_IDS$S', '6
lExecutor, CID: 418069, LCID: 418069, "Job Exec Waiting”, ", thr=362711,
pration:165632s, SQLUser:"HANAUSER", AppUser:"APPUSER", executing SQL: SELECT *

ROM " SYS_BIC"."HANA_MODEL"(PLACEHOLDER' = ('$$P_FORECAST TYPE_ID$$', 61",
'PLACEHOLDER' = (‘'$$P_PANEL_DATE$S', '2017-05-31") SQL: EXECUTE PLANVIZ
STATEMENT ID '592E5BB56BCS5A58E10000000A02873D" (24 Threads, 48.98%)

Mouse move over can
show the current SQL
executed by this thread
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HANA Thread Concurrency Flame Graph

A connection with CID 418069 is spawning lots of threads executing on

stored procedure on a calculation view, the SglExecutor on connection
418069 has a duration of 165632s already.

indexserver.rtedump.trc Search

[
s o 1.
JobWrk8176.. S.. S.. SqlEx..
all

. thr=362711, duration: 1656325, SQLUSE) AWAALCER! Saallean AODLCCED:

i Pl o IR ol I ot s w0 e T Y ¥ NN ¥ o 1 & antalid B 10 N Y. T ¥t

SqlExecutor, CID: 418069, LCID: 418069, "Job Exec Waiting”, ", thr=362711,
duration:165632s, SQLUser:"HANAUSER", AppUser:"APPUSER", executing 5QL: SELECT *
FROM "_SYS_BIC"."HANA_MODEL"('PLACEHOLDER' = ("$$P_FORECAST TYPE_ID$$", '61Y,
'PLACEHOLDER' = ('$$P_PANEL_DATE$S", '2017-05-31%) SQL: EXECUTE PLANVIZ
STATEMENT ID '592E5BB56BC85A58E10000000A02873D" (24 Threads, 48.98%)

Wt B T T Yt o LA

< ('$5P_FORECAST_TYPE_ID3%', '6
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HANA Mixed Concurrency Flame Graph

indexserver.rtedump.trc

[ |
Jo.. J..

JobWrk8176000 S.. S.. SqlEx..

Mouse move over on
concurrency stack: this

SqlExecutor, CID: 418069, LCID: 418069, "Job Exec Waiting”, ™, thr=3¢ s 1E e tor CID: 418069, LCID: 418069, "Job Exec Waiting”, ™, thr=362711, * FROM "_SYS_BIC"."HANA_MODEL"('PLACEHOLDER’ = ("$$P_FORECAST TYPE_ID$$', '61'), 'l
duration:165632s, SQLUser:"HANAUSER", AppUser:"APPUSER", executing SQL: SELECT *

FROM "_SYS _BIC"."HANA MODEL"('PLACEHOLDER' = ('$SP_FORECAST TYPE_ID$$', '61"), 1
'PLACEHOLDER' = ('$$P_PANEL_DATE$S', '2017-05-317) SQL: EXECUTE PLANVIZ Search dlreCtIy ShOWS the thread Ca”
. . o .
STATEMENT ID '5392E5BB56BC85A58E10000000A028730" (24 Threads, 48.98%) Stack from the same thread N
syscall
Ban S stack flame graph. In case
Synchro.. TRexConfig.. . . .
Executo.. | TRexConfi.. certain connection is stuck
‘Executo.. TRexAPI:: y
E— and related thread'’s call stack
TrexCal.. 1
TexCal. 1 needs to be checked, this can
TrexCal.. syscall i T S . .
TrexCal. Synch.. meiidos.. (B be done within one step.
TrexCal.. Synch.. S.. [ ] i o .
TRexAP.. ptime.. S.. sys.. syscall ] i . [Ems.
ptime ks ptime.. p.. . Synchro.. [ ] i o_N.. [ELELT
sqlscri..  syscall o ptime.. s.. > o |Executo.. i  N.. | T. EEE
sqlscri Synchro.. [ .. ptime.. p.. pti.. . Executo.. i . T. 8
sqlscri. [EXeguB] = ime::Qu.. pii.. Syn. Executo.. i o T.ope
sqlscri..  [Executo. | :Qu.. pti.. |Executo.. i bo e
sqlscri..  [Executor s.  syscall syscall i . pti. pti. TrexCal.. i P
sqlscri ‘Executo.. syscall S.. Synchro.. i . TrexCal.. [ | i ba T. p..
sqlscri TrexCal Synchro.. T.. Synchro.. i : . TrexCal.. il oo p.. p.
ptime TrexCal.. e T. ime::Pl.  ptime::.. ime::Pr.. TrexCal.. i = s. B0
ptime TrexCal.. .. Executo.. » p-. ime:: ion::prepar .. syscall 5. TrexCal.. i 2 5.
ptime TrexCal.. .. i} bo .. p.. ime:: ion::prepar i.. Synchro.. S.. TRexAP. i Bo
ptime TrexCal.. . ime::.. - .. p.. sqlscript: :SeConnectionProxy: :p.. .. pti.. TRexCon.. s.. T. il . .
ptime TRexAP.. ime: : B . pe- p..  ljit::types::Connection_prep.. -TRexCon.. S.. [T i - - .
ptime - i .. .. p.. - ion_| r_Con.. L i T.. p-- . i - - ‘Executo.. |
ptime ot ime.. ime.. pti.  [jiEzdynamic/main-exportloop T ptimert. L. p. i - =
| [ callabl..  ColumnE.. i .. ime.. T.. ime.. - i B i e E ime::..
|| TrexCalculationE.. . ime.. ptime::Table::open(.. i . pe- p.. i oo . il »
TrexCalculationEn.. sqlscnpt ptime: :TrexPlanOp::execu.. ime:i..  p.. p.. il bo .. 2iPr. oo
. TrexCalculationEn.. SN ptime: :TrexPlanOp: :execu.. i . pti. p.. i = ™
 Executors:X2OldLocki: runPopTask(Executor: X2::PopTasknfos, in._ OlapEngine:sporalleforkerlobiiun) - pameii g B i . ptimes:Sessionttandl..  p..
i ptime: :SessionHandler::receiveMe.. .
7| i i iver: :doWork(Execution..
S0 oW . .. ptime::TepReceiver:run(void*) 75
ist.. TrexThreads :PoolThread () Synchronization: :Co..
ist..  TrexThreads::PoolThread i ptime: :PostCommitEx..
[Bxecution::Thread::staticMainImp(void=*)
[Execution::Thread:istaticMain(void®)

all
Thread: SglExecutor, CID: 418069, LCID: 418069, "Job Exec Waiting”, ", thr=362711, duration:165632s, SQLUser:"HANAUSER", AppUser:"APPUSER", executing SQL: SELECT * FROM "_SYS_BIC"."HANA_MODEL"('PLACEHOLDER' = ('$$P_FORECAST_TYPE_ID$$
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HANA OOM Flame Graph

HANA Memory Flame Graph visualizes the memory consumption from HANA allocators

In case M_ACTIVE_STATEMENTS is available, memory consumption from the connection is visualized
via red color on Concurrency Flame Graph. The transparency of the red color visualized on
concurrency flame boxes stands for the memory distribution per thread

Memory Diff Flame Graph is also available in SAP HANA dump analyzer

Allocator Pool/JoinEvaluator/JERequestedAttributes/Results is contributing most to the memory consumption.
This allocator is using 641GB memory

One big query on (sutes i
. JECre.. JERequestedAttributes S.. libhdbes.so
connection 300154 JoinEvalflator |Resu\ts (263,488 MB, 73.77%) Row.. Serialized.. malloc
ol
\

allocated 99% al
memory, I.e. around
297,065 MB. This is
the guery Causing indexserver.rtedump.oom.trc Search
HANA indexserver AMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_(0%)_a..

OMB_(0%)_allocated,_JobWorker, CID: 300154, LCID: 300154, thr=135522, SQLUser:"SAPABA", AppUse..
OOM 0MB_(0%)_allocated, JobWorker, CID: 300154, LCID: 300154, thr=18069, SQLUser:"SAPABA", AppUser..

0MB_(0%)_allocated,_JobWorker, CID: 300154, LCID: 300154, thr..

(0%)_allocated, _JobWerker, CID: 300154, LCID: 300154, thr=84829, SQLUser:"SAPABA", AppUser.. MB_(0%)_a.. OMB_(0%)_a.. OMB_{0%)_a.. OMB_(0%)_a.. OMB_(0%)_a.. OMB_{0%)_a.. OMB_(0%)_a.. OMB_(0%)_a..
MB_(0%) al.. OMB_(.. 3MB_(.. 633MB_(0.. 666MB_(0.. 674MB_(0.. 681MB_(0..  692MB_(0..
297,065MB_(98%)_allocated, _SqlExecutor, CID: 300154, LCID: 300154, thr=11305, SQL| 297,065MB_(98%)_allocated, SqlExecutor, CID: 300154, LCID: 300154, thr=11305, 161221112751" (8 Threads, 50.00%)

SQLUser:"SAPABA", AppUser:"APPUSER", executing SQL: CALL
"STORED_PROCEDURE_A#sth2#20161221112751" (8 Threads, 50.00%)

Legend: Memory Distribution (percentage of biggest allocation)

0% B [
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