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® “Resolving performance-related
problems in ABL applications is very
difficult, especially when it comes to
memory consumption.”

® How do we know that?

® Analysis of technical support tickets
related to resource consumption

®  Community interactions

® We have performance profiling capability,
but the CPU is only part of the problem
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To Address the Proble

® Historically, OpenEdge added tools
for Memory Use analysis of
OpenEdge Apps
- Dynamic Object Logging
- PAS for OpenEdge, OE JMX
« Pulse Monitoring Tool

®
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Memory Use in an ABL App
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Memory Use In An ABL App

Platform Memory

* Examples:

-Bt — Temp-table Buffer Pool

-Ss — Runtime Stack

-mmax — R-Code Memory

-D — Directory Entries

-reusableObjects — OO Cache

* Some Control by Startup
Parameters

Progress’

Application Memory

.p Procedures

OOABL Objects & .NET
Built-in OO Objects

Database Connections
Dynamic Temp-tables, Buffers,
Datasets, Queries, etc.
Dynamic Ul Widgets

Memptrs, Longchars

Servers, Sockets, Async Objects,...
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The Unanswered Questions About Memory

* Whereis my Application Leaking Memory?

*  Where is all the Memory going? In other words,...
° What got allocated?
°*  Where was it allocated?
°*  When was it allocated?

°* How big is it?

For all of this, you need Data..._0ts of Data

Progress’
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What Data Is Needed?

For Every Single Application Object your App Creates...
.p Procedures
OOABL Objects & .NET
Database Connections
Dynamic Temp-tables, Buffers, Datasets, Queries, etc.
The AVM needs to collect what Objects are Alive at any time, and...
« What each Object is (its name, type)
« How much memory it's using
 When it was created
* Where it was created (Call-Stack)
 Where the Object is Scoped (if it is scoped)

Progress’
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Memory Profiling Overview
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ABL Memory Profiling Overview

OpenEdge AVM Processes

_progres AVM
prowin AVM

I _progres Batch
Mode AVM

Multi-Session

Session Manager AVM Agent
TomCat - ABL Session 1 .
Web Application 1 ABL Session

Server

- ABL Session Ns
Application Na
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Types of Application Objects and Their Scope

ABL Session
Unnamed Named
Session Persistent
Widget Widget
Pool Pools

Dynamic Ul Widgets
\ (Windows, Buttons, Menus,
etc.)

Dynamic Data Widgets

Key:

ic Wi Scoped | ’ (Dyn temp-tables, datasets,
Everything Eloe Scoped To: ' Widget record buffers, queries, etc.)

Unnamed

Everything Else Scoped To: ——, Pool
00

o
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Memory Use In Your App Changes Over
Time...Your Memory Profile Is Time Series Data

A Stream of Data Telling the Story A Series of Snapshots
of the App’s Allocations and at Regular Time Intervals
Deallocations

» Progress’


https://www.progress.com/
https://www.progress.com/

\\
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Memory Profiling Configuration

® Startup parameter

® Configuration file

® Language extension
® Snapshot File

14


https://www.progress.com/




ﬁ PI'OQI'GSS" © 2024 Progress Software Corporation a




ABL Memory Profiling Architecture

OpenEdge AVM Processes

_progres AVM

prowin AVM
I _progres Batch
Mode AVM

J/ Multi-Session
Session Manager _progres Batch K AVM Agent
TomCat l Mode AVM [ AB| Session 1
\
\ -

Web Application 1

Server
| ABL Session Ns

Application Na

Agent Processes associated w/one _progres Batch
another by the common Application Mode AVM

they serve

ABL Memory Profiler Ul Tool

|

Consumer URL ¢ ‘

App: OE Profiler App: OE Profiler
Report Consumer Data Viewer

» Progress’
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ABL Memory Profiling Architecture

OpenEdge AVM Processes

_progres AVM

ABL Memory Profiler Ul Tool

Consumer URL

—m P

Active (Live) Operation Mode
Memory Tool Notifies AVM
— _progres Batch
(Voo [CWANVAYY - Memory Profiling Reports Written

Directly to AppServer
J/ Multi-Session
Session Manager Multi-Session M AVM Agent
TomCat - l A M ABL Session 1
. Web Application 1 )
Server !

| ABL Session Ns

Application Na
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App: OE Profiler
Report Consumer

App: OE Profiler
Data Viewer
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ABL Memory Profiling Architecture

OpenEdge AVM Processes

Passive Operation Mode
AVM Starts with startup
_progres AVM parameter —profileMemory

oo

- Memory Profiling Reports
Written to Disk

App: OE Profiler
Report Consumer

App: OE Profiler
Data Viewer

I _progres Batch
Mode AVM
J/ Multi-Session
Session Manager Multi-Session M AVM Agent
TomCat l g M ABL Session 1
\
\

"\

Web Application 1
Server

Memory
Profiler
Report
Reader

(OE Batch)

| ABL Session Ns

Application Na
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Memory Profiler Tool
Product Vision o
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Profiler Product Vision

Purpose

® Identify memory leaks
® Benchmarking

o

Review application architecture

Persona

® Developer

Scope

® Development

\\
N o

® Production (recording only)

®
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ABL Memory Profiling Architecture

OpenEdge AVM Processes

_progres AVM

ABL Memory Profiler Ul Tool

Consumer URL

—m P

Active (Live) Operation Mode
Memory Tool Notifies AVM
— _progres Batch
(Voo [CWANVAYY - Memory Profiling Reports Written

Directly to AppServer
J/ Multi-Session
Session Manager Multi-Session M AVM Agent
TomCat - l A M ABL Session 1
. Web Application 1 )
Server !

| ABL Session Ns

Application Na
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App: OE Profiler
Report Consumer

App: OE Profiler
Data Viewer

22
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Profiler Product Vision

??IProgress' dge Profiler

-
Ways to Profile Home
/ﬁ‘ Home
° A ttaCh '[0 a P A S for Choose the application you want to profile Tutorial Video
tVii Live Telemetry @® Applicationi/Local Client App Detach
PID: 1234 PROCESS NAME: AVM Process1
O pen Ed ge ABL Ap p or a M sogeview ® Applicationz/Local Clent App pttach Get started with OpenEdge Profiler
B PID: 1235 PROCESS NAME: AVM_Process2
H m Comparison View @ Application3/NetworkA Client App Attach
S an a O n e O r IVe PID: 1236 PROCESS NAME: AVM_Process3
@ ABL_Application4/NetworkB PASOE ABL App Attach
rofil in AGENT COUNT: 4 TOTAL SESSION COUNT: 50
p g @ Web_Application5/NetworkB PASOE ABL App Attach
AGENT COUNT: 2 TOTAL SESSION COUNT: 20 ﬁ PI'O'greSS' OpeﬂEdge Profiler
. - - ® Web_Application6/NetworkC PASOE ABL App Attach
Start/Sto PP rofilin g throu g h
@® Web_Application7/NetworkC PASOE ABL App Attach
CLI Or ABL Code AGENT COUNT: 4 TOTAL SESSION COUNT: 40
[ ] Web_Application8/NetworkD PASOE ABL App Attach
AGENT COUNT: 2 TOTAL SESSION COUNT: 50
Features Included
. L - [ J Web_Application9/NetworkD PASOE ABL App Attach
I l I l po rt a p rOfI | I n g SeSS I O n AGENT COUNT: § TOTAL SESSION COUNT: 60 You are in control Supports your Modernisation
Web_Application10/Net kD PASOE ABL A Attach
. ® .e N .pp cation © wu.r o PP ac * Modern Web based Management * Cloud Ready Design
Sto red to d IS k AGENT COUNT: 2 TOTAL SESSION COUNT: €0 Console - Automated Configuration Manager
@ Web_Application11/NetworkE PASOE ABL App Attach * Resilient Agent Design with small * Accessibility through iPad/Tablet
AGENT COUNT: 4 TOTAL SESSION COUNT: 40 foot pl’iﬂl Devices
+ Auto Update for OECC Agents + OpenEdge 12.x Resource Discovery
+ Load Balancer support for High + Open Standard REST APIs
Availability + PASOE Management On-Premise,
4 Add Network (& Detach All

» Progress’

E Documentation

© 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.
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Profiler Product Vision

?ﬁ Progress’ OpenEdge Profiler

Live Telemetry

Connect Only (Live)

Application/Local (ClientApp) v Live graph update C | — since the beginning —

Once connected to an

Application1

application, you can see some (8 wesrprn | [0 et | © ¢Jm[3] [&]=-[a
. . . Memory Usage @ #oplication Memary

basic graphs showing the live

memory allocations

° Here you can see the Fﬁh/v
memory occupied by a

standalone ABL client over
time, divided into
application and platform
memory

PrOg reSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved. 24
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Profiler Product Vision

Connect Only (Live)

Home

° Here you can see the
memory occupied over time
by a session of a PAS for
OpenEdge ABL app

Live Telemetry
Single View

Comparison View

* Another graph added to the
dashboard has only some
filtered elements of ABL
application

¢ Profiler Settings
L) Profiler History
E Documentation

Progress’

?h Progress’ OpenEtdge Profiler

Live Telemetry

Agent Count: 4

ABL_Applicationd/NetworkB (PASOE ABL App)

Total Session Count

ession:

#006

S

ssssss

S

S

ession:

ession;

#009

S

eeeeeee

Live graph update c — Since the beginning —

Application1 > Agent1 > Session#001

I A Take Snapshot l | Bt Record

]o £ Pan ) @ Zoom Q

Memory Usage

BAKE

48KB

32KB

16KB

. Classes Loaded =

64KB

48KB

32KB

16KB.

© 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.

. Application Memory

OpenEdge Platform Memory

. Ul Application Objects =

108 205 255 305 EES 405 455 505 555 60s

Add Graph

25
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Profiler Product Vision

3 Progress’ Openkdge Profiler
Single View

Summary View

Profiles

Recording_Build2.1.1 Session#001 L < >
M 1 SNAPSHOTS
Recordings will have a
Live Telemetry . o
summary view to provide an Single iew . = CHARERRR RN R R RN RN NN R
Snapshat2 H
@ ABLAppicationd/Networkl
H m Comparison View Staé: 20ME L f I Ittt rrrrTLERNULERIRIULUYIrRIERIRILRNLRILOTL O
overview P
@ 7BL Applcationd/Network
e 30MB Tad 0p.m . I
[ ] Here you Can See the Snapshot_Build2.1.1 2 h %08 a0 008
@ ABL Applicat
Stze: 10ME vesterday Summary Application Object Types Widget Pools Garbage Collected Objects Unmanaged Memory
S u m m ary Of m e m O ry RECORDINGS Live Objects Application Memory OpenEdge Platform Memory Unmanaged Memory
i 1 Recording Build2, 9000 objects 8000 abjects 1000 objects 1000 objects
allocation for a window of
. . Recording_Build2.1.0 H
tl m e fram e Se I eCted I n a () Ly s Largest Objects Classes with most instances
recording coss+ - cossx
¢ Profiler Settings
Class D _ 1.16MB Class A _ 80
g F‘FgfllerHlﬂgr:\’ Class E - 1.00MB Class B - 50

E Documentation

PrOg reSS“ © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved. 26
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Profiler Product Vision

3‘ Progress’ OpenEdge Profiler

Recordings Single View

Home

Profiles ' Recording Build2,1.1 | Session#001 L ]2

SNAPSHOTS

View of the Application Object
Types at this time in the
recording

Snapshot3

Today, 200p.m

52000ms 52100ms 52200ms 52300ms 52400ms
day, 200p. ] 1
* Here you can see a window ’
® A8LApplicat s
size: 10MB e Summary Application Object Types Widget Pools Garbage Collected Objects Unmanaged Memory
——————————

of time interval selected for

a record|ng | he view OBJECT TYPE NAME INSTANCES MEMORY
.
Procedure Selectabc. p 100 67.000 KB
Recording_Build2.1.0
below shows the memory
@ ABL_Applicationd/NetworkC
SE3EiiD AT (BE T OOABL sampleTestClass.cls 30 50.234 KB
allocation for the filtered
OOABL Test1.cls 60 40.345 KB
ABL types within that time
y p ¢ Profiler Settings O0ABL Test3.cls 66 30456 kB
. 0QOABL Testd.cls 75 25.000 KB
interv al D) rofie History
. Procedure SelectTest.p 23 19.010 KB
E Documentation Procedure Selectxyze.p 45 181010 KB
OO0ABL Test2.cls 40 19.010 KB

PrOg reSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved. 27
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Profiler Product Vision

31 Progress' OpenEdge Profiler

Single View
Snapshots
Home i
ome Profiles Snapshot3
SNAPSHOTS Summary

Snapshots are like a picture that

Snapshot3

Live Telemetry

captures the memory allocation

OBJECT TYPE
1 1 Comparison View Today, Za0p.m Proced
at a moment in time | o
@ ABL Application3MetworkB — o
®* Here you can see some . om
R 0OABL
. .
filtered list of ABL types
RECORDINGS 00ABL
d b . Recording_Build2.1.1 H 0OABL
sorted by memory in a
Sizg 1200472022, 230p 0 Procedure
Recording_Bulld2.1.0 H
snap shot procedure
00ABL
OO0ABL
Pracedure
Procedure

¢ Profiler Setti
'. ' Profiler History
E Documentation

PrOg reSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.

Application Object Types Widget Pools

Object Type: Procedure X Object Type: OOABL X

NAME
Selectabc.p
Windowabc.cls
sampleTestClass.cls
Sampletest.cls
Testl.cls
Test2.cls
Test3.cls
Testd.cls
SelectTest.p
Selectxyzc.p
Test2.cls
Test3.cls
Testxyz.p

Testefg.p

Garbage Collected Objects Unmanaged Memory

INSTANCES MEMORY

67.000 KB

55.900 KB

50.234 KB

45,345 KB

40.345 KB

35.987 KB

30,456 KB

25,000 KB

18.010 KB

18.010 KB

18:010 KB

19:010 KB

19:010 KB

19:010 KB

28
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Profiler Product Vision

ﬁProgress'
Drill Down Further

For any particular ABL type you

can drill down to get more M v
information on it

® Here you can see an
interactive view that opens
when clicking on the instances
to show details of the
instances. For every instance
you can view its Call-Stack

E Documenta

Instances of Windowabc.cls

Single View Take Snapshot ‘ | Start Re
Profiles Import File Recordil
© SNAPSHOTS . OBJECT ID Memory Size Age Where Created Line number
Snapshot3 : 234567 11.00KB 21:54:10.34 00Samples.DataManager.DataReader() ClassABC.cls 156
@ ABL Application3NetworkB o
e o Today, 200pm s 345679 9.78KB 21:45:05.56 00Samples1.DataManager.DataReader() Class098.cls 100
A i ;m_ 345674 9.23K8 21:25:09.67 00Samples.EmployeeManager.Employee() Class876.cls 80
@ ABL Application3/NetworkB
Size: 20MB Today, 200pm - 456789 8.97KB 21:10:04.89 00samples.EmployeeManager.EmployeeClien... Class234.cls 120
hott
Seesic i 098876 8.01KB 20:58:45.00 00Samples.EM.EmployeeClient() ClassABC.cls 45
@ ABL Application3/NetwarkB
SR U e 876532 7.80KB 22:09:45.50 00Ssamples.EM.EmployeeClient() Class098.cls 78
Snapshot_Build2.1.1 5
@ ABL ApplcationiNetmarkC 234567 7.65KB 20:45:56.06 00Samples.EM.EmployeeClient() ClassEFG.cls 90
Size: 10MB Vesterd
- o Sl 1 245689 6.42K8 20:00:00,04 00Samples.EM EmployeeClient() ClassABC.cls 86
* RECORDINGS Clear Q Call Stack Reference Object
OBJECT TY
NAME LINE NUMBER SOURCE FILE
Procedure
Recording_Bulld2.1.0 H ooanl Application.OOABLClass.Execute.Run() 156 \Source\OOSample\EmployeelList.cls
@ ABL Applicationd/NetworkC
Sloe: 8OMB 12/04/2022, 10308 m OOABL Application. OOABLClass.Instance.Run() 80 \Source\OOSample\Employee.p
OOABL Application.OOABLClass.Render.Instance() 30 \Source\OOSamples123\Employees.p
OOMBL Application.O0ABLClass.Render1.Instance() 450 \Source\OOSample\EmployeelList.cls
OOABL Application. OOABLClass.Instance.Run() 450 \Source\OOSample\EmployeeList.cls
OOABL Application. OOABLClass.Instance.Run() 450 \Source\OOSample\EmployeelList.cls
OOABL
Procedure
Procedure
OOABL
29
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Profiler Product Vision

3‘ Progress’ OpenEdge Profiler

Compare Snapshots

Profiles

@

Snapshot3 A\ select another profile from the left to compare

SNAPSHOTS

Compare snapshots taken at

EEnapshary Application Object Ty Widget Pools Garbage Collected Objects Unmanaged Memory
O ABL Application3Metwarks
diff ttim
lrerent tmes ™ — ;
@ ABL Application3/Networkg
m Size: 2018 . OBJECT TYPE NAME INSTANCES COUNT (BASELINE) INSTANCES COUNT (DIFFERENCE) MEMORY (BASELINE) MEMORY (DIFFERENCE)
. .
* From a list of available IR : :
® 5L Applicationa/metvrks
Size: 30MB. OOABL Windowabc.cls 50 0 S0KB 0
snapshots, you can select ] [ ° “
] @ 5L Applicationd/Netuarke
Size: 10MB Yesterday OOABL Sampletest.cls 45 0 45KB 0
any two for Comparison and o e - ’ o i
RECORDINGS v 0OABL Test2.cls 75 0 35KB 0
= - Recording Build2.1.1 H OOABL Test3.cls 66 0 30KB 0
INspec e alrrerences JP——
e 00 [ 00ABL Testd.cls 75 0 20KB 0
Recording Build2.1.0 H Procedure SelectTest.p 23 0 23KB 0
@ 5L Applicationd/Netuarke
ize: 80MB 200412022, 10:308m Procedure Selectxyze.p a5 0 17K8 0
0OABL Test2.cls 40 0 17KB 0
OOABL Test3.cls 40 0 9KB 0
Procedure Testxyz.p 40 0 7KB 0
Procedure Testefg.p 40 0 6KB 0

m< &

PrOg reSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved. 30
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Profiler Product Vision

?n Progress’ OpenEdge Profiler

Comparison View

Compare Snapshots

/ﬂ‘ Profiles
Snapshot3 (baseline) Snapshot2
C h t t k t SNAPSHOTS
O m p are S n apS 0 S a e n a s Edisnapshaty widget Pools Garbage Collected Objects Unmanaged Memory
different times ™
m OBJECT TYPE NAME INSTANCES COUNT (BASELINE) INSTANCES COUNT (DIFFERENCE) MEMORY (BASELINE) MEMORY (DIFFERENCE)
. .
® F ro m a I ISt Of aval I ab | e Snapshati H Procedure Selectabe.p 100 +40 70KB +20
:,,.AT[L‘,::M R ) O0ABL Windowabc.cls 50 +30 50KB #15
S n apS h Ots yo u C an S e I e Ct . f;ansjcl,ﬁn::l:?ﬂ-“u H OOABL SampleTestClass.cls 30 #15 45KB +25
’ sm.n'm::“ . Yesterday OOABL Sampletest.cls a5 10 45KB M1
any two for comparison and
RECORDINGS. 0QOABL Test2.cls 75 1 35KB -10
i n S h i r n Recording Build2.1.1 H OOABL Test3.cls 66 4 30KB 3
pect the differences : »
Size: 70MB 1200412022, 2:30p, OOABL Testd.cls 75 5 29KB -9
Recording Build2.1.0 H Procedure SelectTest.p 23 12 23KB 0.75
:,,‘_AZL‘,::M o N:th,.y.‘t._, 2,10:30a.m Procedure Selectxyze.p 45 13 17KB 2
OO0ABL Test2.cls 40 15 17KB )
0OABL Test3.cls 40 20 9KB -2
Procedure Testxyz.p 40 -15 7KB 1.6
Procedure Testefg.p 40 20 6KB 2

mo &
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Profiler Product Vision

.'n Progress' OpenEdge Profiler

Compare Recordings Comparison View

Profiles

o < >

Recording_Build2.1.1 | Sessian#001 i ] < > Recording_Build2.1.0 | Sessian#001 v

SNAPSHOTS

Compare part of recordings .. P “;

® L Applcation3/Netuorke

taken at different times - | o -
. - N ||| [[[[11L T T

From a li f ilabl
rom a list of available o o e s s o

Size: 30ME Today, 2:00p.m

7 I I 1 ’

recordings, you can select e )

Size: 10ME Yesterday

.
th e ran g e Of tl m e fo r any Application Object Types Widget Pools Garbage Collected Objects Unmanaged Memory
————————————

RECORDINGS

two to compare and inspect

OBJECT TYPE NAME INSTANCES COUNT (BASELINE) INSTANCES COUNT (DIFFERENCE) MEMORY (BASELINE) MEMORY (DIFFERENCE)
th e d iﬁe ren Ces Procedure Selectabc.p 100 +40 70KB +20
0QOABL Windowabe.cls 50 +30 50KB +15
OOABL SampleTestClass.cls 30 +15 45KB +25
OOABL Sampletest.cls 45 +10 45KB +11
OOABL Testl.cls 60 +9 37KB +7
¢ OOABL Test2.cls 75 -1 35KB -10
OOABL Test3.cls 66 -4 30KB -13
@ OOABL Testd.cls 75 5 29KB 9
E Procedure SelectTest.p 23 12 23KB -0.75
Procedure Selectxyzc.p 45 13 17KB 2

PI"OgreSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved. 32


https://www.progress.com/

Customer Validation
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Join the CVP!

OpenEdge Customer Validation Program

Actively influence the developer experience and future
enhancements of Progress OpenEdge!

Get Access to:

Roadmap surveys Virtual open houses
Usability reviews Quarterly objectives
Pre-release software Sprint reviews

progress.com/openedge/customer-validation-program

0
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Progress’

Questions
and a few FAQSs)



Questions? (And a few FAQS)

Q. Will the memory profiler work with any OpenEdge release?
A. No. It will only work starting with the release the capability is offered in.
Q. What is the overhead of using the memory profiler?

A. With what is built out so far, we found the overhead to be less than 9% CPU overhead and 7%
memory overhead.

Q. Will the profiler tool also have CPU profiling capability?

A. Yes, we intend to include CPU profiling but not in the initial release.
Q. Will the format of the memory profiling data be available publicly?

A. Yes

$ PI'OgreSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.
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Questions? (And a few FAQS)

Q. Will the memory profiler also profile memory allocations of the .NET ABL objects?

A. We will try to do this, but no promises. The AVM can monitor memory use by .NET, but it can’t
track it in the same way.

®
$ PI’OgI’GSS © 2024 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.
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Progress'OpenEdge

News You Can Use
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