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Automatically Analyze HANA Issues with 
SAP HANA dump analyzer
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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 HANASitter (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

Example: HANA Runtime Dump

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


3© 2019 SAP SE or an SAP affiliate company. All rights reserved.  ǀ Public

One runtime dump looks like this…

Example: HANA Runtime Dump



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

Use SAP HANA dump analyzer to Analyze a HANA issue

HANA Runtime Dump

SAP HANA dump 

analyzer
Analysis Report

Drag and drop 

Auto open in 

browser

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

Auto Analyzer Button!
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Environment Setup

▪ JDK 8.0 is required

▪ Double click on HANADumpAnalyzer.jar

▪ Super Easy Interface: Drag drop and click! 

▪ Supported platform: Windows, Linux and MacOS.
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Further Info

• The tool is introduced via SAP Knowledge Based Article 2498739 (How-To: Analyzing 

Runtime Dumps with SAP HANA dump analyzer ).



7© 2019 SAP SE or an SAP affiliate company. All rights reserved.  ǀ Public

A Glance at HANA Auto Analyzer Decision Tree 

Crash Issue

HANA Job Worker 

Resource BottleneckResource 

Exhaustion

Lock Situation

SAP HANA 

dump analyzer

OOM

CPU  Resource 

bottleneck 

Savepoint Blocked

Many transactions 

blocked

Many threads waiting 

on acquire index 

handle

Server is overloaded by certain 

expensive connections

Server is overloaded by many 

same application query

Wrong configuration

Server is overloaded by certain 

expensive code execution (i.e. 

same call stacks)

start

Undetected 

Issue

waitgraph
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SAP HANA dump analyzer – OOM Analyzer

Runtime dump summary including:

• Dump file name and exception time

• HANA DB information  

Global Allocation Limit & 

Inter process analysis 

including:

• IPMM information, e.g. 

HANA configured global 

memory allocation limit, 

memory consumption 

by different processes, 

memory consumption 

situation
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SAP HANA dump analyzer – OOM Analyzer

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

• Memory allocator 

flamegraph to show the 

memory distribution via 

different HANA allocator
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SAP HANA dump analyzer – Crash Analyzer

Runtime dump summary including:

• Dump file name and exception time

• HANA DB information  

Crash Analysis including:

• Crash Short information

• Crash call stack. In 

case it’s crashed on 

signal 11 on HANA 

code, it will be 

highlighted.
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SAP HANA dump analyzer – Summary Info

Summary Info tab 

show:

• Dump information

• Issue detected

Runtime dump summary including:

• Dump file name

• Time and duration of Dump generation 

• HANA DB information  

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
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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

Detailed information including:

• Concurrency flame graph 

visualize how (mainly) 

OLAP load are using 

threads resources
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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

• Full Stack Flame is provided for reference in case it’s needed see the big 

picture or search for certain thread

e.g. many threads are running 

the same call stacks. This might 

be a suspicious expensive code 

path ( on a pre-requisite this is 

not waiting on synchronization)



14© 2019 SAP SE or an SAP affiliate company. All rights reserved.  ǀ Public

SAP HANA dump analyzer – HANA Workload Analyzer

Jobworker statistics based on system 

view M_JOBEXECUTORS_. In case 

MAX_CONCURRENCY is configured too 

small or too big, it will directly be detected

Detailed information 

including:

• OLAP workload 

concurrency flame 

graph

• Pie chart visualization 

of connection number 

per Application & 

statement.

e.g. if many threads are executing the same  statement, it will 

be directly highlighted in the reddest and biggest sector
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SAP HANA dump analyzer – HANA Workload Analyzer

As all job workers are busy, please 

check the big picture what HANA is 

busy from the threads flame graph:

• 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, highlighted in blue.
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SAP HANA dump analyzer – HANA Workload Analyzer

• 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. 
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SAP HANA dump analyzer – Savepoint Analyzer

Since savepoint blocker is captured, it 

needs to be further understood for the 

behavior of the savepoint blocker, e.g. 

whether this is an expensive operation 

which running for long? There are 

many savepoint blockers and they 

need to take time till they are be all 

finished? In order to show more 

information or provide the end user 

capability to search more information, 

stack flame graph is provided with 

savepoint blocker highlighted in purple 

by default.
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SAP HANA dump analyzer – Savepoint Analyzer

• The waiting savepoint will block all subsequent 

shared and exclusive requests for 

ConsistentChangeLock and many threads can 

queue up. The queued up threads blocked by 

savepoint are highlighted in blue in the reverse 

stack flame graph

• The savepoint thread is highlighted in green.
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SAP HANA dump analyzer – WaitGraph 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. 
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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 
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SAP HANA dump analyzer – IndexHandle State Analyzer

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.



23© 2019 SAP SE or an SAP affiliate company. All rights reserved.  ǀ Public

SAP HANA dump analyzer Tips and Tricks

▪ Click on Flame to zoom in
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SAP HANA dump analyzer Tips and Tricks

▪ Zoom via browser means with CTRL+, CRTL-

▪ Flame Graph Search with regular expressions

Click Search

Search results 

highlighted in 

purple

Search with regular 

expression
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References& Acknowledgements

• Most ideas and generation of Flame Graph are inspired by Brendan Gregg on 
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http://www.brendangregg.com/flamegraphs.html


Thank you.

Contact information:

Nina Li nina.li01@sap.com

SAP MCC Business Down Management Team



Appendix 1
SAP HANA dump analyzer Expert 

Mode
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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

SAP HANA dump analyzer – Expert Mode
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HANA Stack Flame Graph:

Use SAP HANA dump analyzer to generate Stack Flame Graph

HANA Runtime Dump

SAP HANA dump analyzer
HANA Stack Flame Graph

Drag and drop 

Create Flame Graph

Auto open in 

browser

▪ SAP HANA dump analyzer has a easy to use interface:  just drag and drop your runtime dump!
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HANA Stack Flame Graph: Example 1

Use SAP HANA dump analyzer to generate Stack Flame Graph

Overall, There are 

149 thread stack 

samples

Job Worker to execute the 

real work

Mouse move over 

can show more 

details. Top stack 

shows more detail 

about the thread 

information

SQL Executor threads receives requests,  spawning 

Job Work threads to do the work, wait on 

BinarySemaphore till job worker finish the work
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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. IO) 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
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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.
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 

lock)

Auto open in 

browser

1

2

3
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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. 
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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

sample count 

(Stack 2) = 3

sample count (Stack 3) = 7

sample count (Stack 2) = 9

sample count 

(Stack 3) = 2

sample count 

(Stack 1) = 2



35© 2019 SAP SE or an SAP affiliate company. All rights reserved.  ǀ Public

HANA Stack Diff Flame Graph

▪ Stack Diff = For each stack (stack sample count in dump2.trc – stack sample count in dump1.trc) 

▪ If Stack Diff = 0: The stack samples exist both on dump1.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 dump1.trc and dump2.trc  
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HANA Stack Diff Flame Graph

▪ Stack Diff = For each stack (stack sample count in dump2.trc – stack sample count in dump1.trc) 

▪ If Stack Diff = 0: The stack samples exist both on dump1.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 dump1.trc. The newly created stack samples are 

highlighted in green

Stack Diff (stack 2) > 0

The 6 newly added stack samples are 

highlighted in green
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HANA Stack Diff Flame Graph

▪ Stack Diff = For each stack (stack sample count in dump2.trc – stack sample count in dump1.trc) 

▪ If Stack Diff = 0: The stack samples exist both on dump1.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 dump1.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 dump1.trc. The disappeared stack 

samples are highlighted in red

Stack Diff (stack 3) <0

The 5 disappeared stack 

samples are highlighted in red
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HANA Stack Diff Flame Graph:

Use SAP HANA dump analyzer to generate Stack Diff Flame Graph

HANA Runtime Dump

SAP HANA dump analyzer

HANA Stack Diff Flame Graph

Drag and drop 

Diff Stack Flame Graph

Auto open in 

browser

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

using HANA Dump analyzer

Select the second 

runtime dump to compare
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HANA Stack Diff Flame Graph: Example 4

Use SAP HANA dump analyzer to Generate Stack Diff Flame Graph

Lots of SQL Executors threads 

are created, they are spawning 

Job worker to do the real work

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

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 per thread 
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HANA Stack Diff Flame Graph: Example 5

Use SAP HANA dump analyzer to Generate Stack Diff Flame Graph

Lots of Job workers used to wait for network 

response are making progress (i.e. these threads 

vanished in runtime dump 2)

Runtime dump 1 -> runtime dump 2

Lots of SQL 

Executors are making 

progress ( these 

threads disappeared 

in runtime dump 2) 

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

HANA Runtime Dump

SAP HANA dump analyzer

HANA Thread Concurrency Flame Graph

Drag and drop 

Auto open in 

browser

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

Thread Hierarchy CSV export 

Auto open in 

browser

Auto open in 

excel

Mixed HANA Thread Concurrency Flame Graph
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HANA Thread Concurrency Flame Graph

Mouse move over can 

show the current SQL 

executed by this thread

A column of rectangles stand for the thread currency 

opened for one connection

Search function is 

enabled to highlight 

interesting string

▪ 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)
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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 SqlExecutor on connection 

418069 has a duration of 165632s already.
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HANA Mixed Concurrency Flame Graph

Mouse move over on 

concurrency stack: this 

directly shows the thread call 

stack from the same thread in 

stack flame graph. In case 

certain connection is stuck 

and related thread’s call stack 

needs to be checked, this can 

be done within one step.
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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 

connection 300154 

allocated 99% 

memory, i.e. around 

297,065 MB. This is 

the query causing 

HANA indexserver

OOM
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