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WHO AM |?

Worked at Ericsson since 1992. Primarily in
software and system roles.

Have been very active in the Ericsson modelling
community through the years, though recently
less so.

Hold a position as “Expert in Software
Architecture”

Primarily working on software research activities
to support next generation radio networks.
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DISCLAIMER

 These are my personal
reflections and options.

* The presentation captures my

personal journey in MDD.

 Lots of stuff | won’t mention : For
example - Model Driven Test.
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IPR and standards for system
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Devices
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THE STORY LI I\I'

W (%

19906- “The Early Days” : Experimentation with MDD
26T

Large Scale System Development . . (Q

2001-
. ) &N TN
. e . ;?5
DSL’s Start to Dominate ?)

2009-
Y 0 LN &

J \, Agile and Open Source
\>/\ : LY R
201 7_ \)6\ New Opportunities in MDD
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WRHY MODeL DRIVEN Di

» We build complex systems with lots of ‘
dependencies.

» Complexity has a technological
aspects and a human aspect.

» MDD is a tool to help fight this

much more autonomous
responsibility.

complexity
THE GOVERNMENT | . (S % ™M
» Com P lex syste m and software A,f g%‘%?g %3 ESTISJ‘J ‘;’ CIVILIZATIONTS | iy
J | t will ti DRONE ATTACKS ON % IN OUR HANDS. - ;
evelopment will continue. THE HOMELAND. : :
» Next generation systems will have 5
: f|
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RATIONAL ROSE AND JDI Z

.\/I/' Logical View Implementation \ﬁ:v:/.l./.
. . . . [ e )-;,—M e o [ Analysts/Designers Enduserm Prog
JDI (Joint development Initiative) was first large scale e N | L et A

cooperation between Rational and Ericsson. s b pom mwg
Much effort on integrating RUP and 4+1 view on our | s
legacy Ericsson processes. Integrating with | L ~D
requirements view =
1.;':»:.1:1;;——-__—___— d ' b
[We went a bit crazy drawing sequence diagrams. ] A . W ——
And were generally left with an unsatisfactory feeling ¢ | e

rrrrrrrrrrrrrr

that something was missin
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OBJECTIME : MAKING THE MODEL

DO STUFF

Objectime was a revelation when we first discovered
it! We could finally make our models do stuff!

ROOM was a simple DSL that was easy to learn and
matched our embedded telecom domain very well.

The build environment and run-time system hid much
of the initial platform complexity.

But there was something missing.....The tool was
poor at handling the system view.
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RATIONAL ROSE REAL-TIME —

& Rational Rose RealTime - (untitied) - [Structure Diagram: SendReceive / Top] Q Transition Specification for Initial 2%
Co 6 gt Pas yow frowse Bud Bot Jods fédim findow beb Generl | Tigpes AcSons | Hes | Fles |
DEE & 'RE v 2337 DOB ol
Objectime and Rational Rose integrated. Important - o | Py "
. . =4 lx.eCmM = Q - d - (cofis lg‘okyaci_c-luss -0
as it combined the best of both tools. [ gl - s
+ o[ RTCseses o frase. incarnate(Sepl’
I Dg‘::z o ,.--""%mng:?{rmdc)o.
g;jaﬂ ; ) :ll:avv-:R 7 %E?,j;,m?{ﬁia?”’ ) 0,
m};’/éV .l/ .’/// e~ ‘ a
2 E/;;‘}‘/@.q [iScows] | Ko mssw|

Provided the base for large scale MDD for many i =
years. Still very much in use today = — §

— e —l "
Jrgiemert st class lnwm o
Eventually migrated into an Eclipse plugin as RSA- e
RT. A process which took far too....long!
AddLogical Theeod . | Ramove Logcsl Theead . |
-
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Iy\cAI\IVVI—I ILe = SHLAER-MELLOR AND —
EXECUTABLE UML |
EXECUTABLE UML
Some of the first “large” MDD experiments actually A FOUNDATION FOR
used the S-M method. Both Kennedy-Carter and RSB
Bridgepoint toolsets. -im ‘E

1996-1997 there was a very ambitious effort to use
S-M for parts of AXE based BSC (Base Station
Controller).

Many other efforts continued through the years but
ultimately the strangeness off S-M notation and the
domination of UML lead to sidelining this approach.

We did very much like the idea of an implementation
iIndependent action language.
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WHAT DID WE LEARN?

= The importance of covering all views and flows in one tool.

= MDD tools are complex and difficult to learn.

= UML is large and not always easy to apply.

= But that MDD did help us to combat complexity.
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MDD BECOMES A KeY PHILOSOPRHY <
IN WCDMA, LTe AND 5G SYSTeEMS -

Model Based System
Engineering at WCDMA
RAN

Radio
Access

Software Design and (('E')) (<' )
Implementation of WCDMA
RBS and RNC Control and

User Plane.

Software Design and D
Implementation of LTE RBS E
Control Plane.

Node B

eNode B

Software Design and

Implementation of LTE RBS WCDMA RAN LTE RAN
User Plane using DSL's.

Internal | 2016-09-05 | Page 14




MODeL BAS
- WUM (WCDMA UNI

MDD systems approach using a
process called “MBSE” (Model Based
System Engineering).

Move from highly document driven
process to repository “single source of
information” approach.

cD SYSTeM

Use Case Structure

~leD MODE

White-box

ENGINEERING

~

Capability Structure

_LING)

Objective: Significant reduction in
specifications faults.

UML-RT based with UML2 + SysML like
extensions.

Realizatio

Capability Realization Structure

apability Realizatiol
Group
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SOFTWARE DeESIGN AND IMPLEMENTATION USING

MDD WITH UML-RT

Objective: Battle design implementation
complexity using a subset of UML called UML-

RT.

Capsule and state-machine abstractions
provide very powerful abstractions for dealing

with reactive embedded systems.

C++ action language. Run-time system
abstraction to hide the underlying platform.
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MBSE -WUM - WHAT DID Wi

LEARN?
5

Semi-formal specification.

Great tool for system analysis.

Fantastic way to store system
knowledge.

Clear and useful connection to
requirements.
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Scalable configuration
management.

Lack of executability in the
model.

Impedance in changing mindse
Superimposing on legacy ways
of working.

Toolset lock-in.
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UML-RT IMPLEMENTATION - WHAT

DID WE LEARN?
&

Common unified design patterns.

Simple and concise abstractions
Capsule / States / Ports

Model is the code philosophy.

Very useful run-time layer.

Overuse (abuse) of UML-RT
constructs.

C++ actions language. Mixing
abstractions in model.

Complete lack of control of code
generation process.

lTooIset lock-in. >
lConfiguration management. >

~
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THE JOURNEY TO DSL' S

Prerequisite: Made the transition to Eclipse
based UML tools. But still by and large
proprietary.

WOW!: UML has a meta-model and we can
navigate and manipulate it!

But: Now we could tune surface syntax of
UML and code generate as we needed.
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AddedAttribute | | DeletedAttribute ChangedAttribute
Y
Classifier Attribute
+name :String | 1VPE +name : String |,
\upDatedElement AddedAssociation
pareng ‘*
Class e Association DeletedAssociation
upDatedElement +isAbstract : Boolean ﬂsCompositjon :Boolean
\farget +isAgaregation : Boolean
ChangedAssociation
DatedElement
ChangedClass | | AddedClass | [ DeletedClass UpLAIGEEme




TECHNOLOGY eNABLER

cCOSYSTEM

= Eclipse provided a lot of the A
fundamental building blocks for enabling

~

DSL development.
N J

= Tools for M2M transforms.
= Tools for M2T transforms.

= Tools for editor and syntax
development.

* Frameworks for generated target code
for c, java, etc.

= All integrated into one environment.
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DSL GIEN:RATII\IG AND DeEPLOYING
CODE FOR MASSIVELY MULTICORE
/SYSTIEIV\S .

\\

BlAdivatorx |
7 - = ~
 «HiveMapToActivity» start ) S cHiveActivator 0 AN
ActivatorX_done () i L] ActivatorC / \\
Jpo— g ActivatorC_newData !
T «HiveActivator» "4 ActivatorC_newFunction ()
“E' Mﬁv‘a'am’k” i _ £ ActivatorB i «HiveMapToActivity» start ()

e ) 5 b1Ads : ActivatorB_a3Ads

EgalAds  Achaloh a1AdS |y, .| Egb2Ads: ActivatorB_adAds

(53a2Ads : ActivatorA_a2Ads
#& ActivatorA_action' ()

£ «HiveMapToActivity» start ()
{3 ActivatorB_action3 ()

Qi :z::ﬁfy:fggy(’; start () 2 ActivatorB_actiond ()
;uo A:(i;it; |

|
P, ey ]

(«HiveActivabrcall» «HiveActivatorCall» «HiveActi\BtorCa"»W

«HiveActivatorCall»

(@) activatorA2 (&) activatorC1

(ActivatorA::start)

@)_ activatorB1 (@) activatorAl
(ActivatorB::start) (ActivatorA::start)

(ActivatorC ::ztart)

—— -~
[ HEuon» R . %E
s ‘ | £
\V_J
«  Extension of UML-RT for Structure * Model compiler « Deployment on many-

- Extension of Activities to describe parallelism framework core platform
* Action code in C

Ericsson Internal | 2016-09-05 | Page 22



OTHeER NON UML DSL
(EXPERIMENTAL) PROJECTS

=
>

- Data [[Int]) -> Data [[Int]] -> Data [[In]]

§

Where

Feldspar

Portable and Efficient Digital Signal Processing Algorithms T

Feldspar is a domain specific programming language that allows programmers to easily implement correct .
and portable high-performance signal processing algorithms for embedded systems. MOde“ng Language i Feldspar

Feldspar is a Haskell hosted DSL for DSP
algorithms.

Generates platform optimized C code. |
Intermediate Format

Open source. "Loop Optimized C Code
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AND We ATTEMPTED TO INT

AN ACTION LANGUAG

—GRATE =
INTO UML -

-

 We did like the idea of an action
language as part of UML.

« Between 2007-2011 we worked
on standardising ALF.

---------------------

Action Language for Foundational UML (Alf)

Concrete Syntax for a UML Action Language

Version 1.0.1

 We worked with IBM to develop
an implementation of ALF called
UAL

 Part of RSA toolkit.

o

& UAL <Operation> genRandom () : int

—
—

Map & populate 4 )

@

il

i | | l)il

i U |

| ;_

%
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DSL’S - WHAT DID WE LEARN?

&

Streaming-lining UML makes sense

Actually easier to get buy-in for DSI
variants of UML.

Open source and Eclipse eco-
system has fantastic support for
DSL creation.

“Crappy” open source tools that we
can “look inside” are more useful
that locked proprietary tools.
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ALF action language was not really a
success. Not enough of interested
arties.

Debugging DSL generated systems i
not trivial.

The diversity of options in Eclipse wa
a headache.
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OPEN SOURCE TOOLS DOMINATI

& ; usedcustrn s ¢

mee production coIIaboratwnompm.,.qu'm"y 1T
2pr nmp]bq:»m input zFreew.,, apphed

01 1nl1blo i-’ E

Market for highly specialized modelling tools starts
to collapse.

1)
o
a

Tool vendor development investments shrinks or
stops. No velocity on new features.

%pensouré"e

S »; Wporoauhes;sm

o Y various BB
commuM B practic r : ‘_ CObt

[11 - 7 ‘
[ Work-in-progress” open source tools are favored. ]

n'otr' ods

Orac !IVf‘

s u
O lf-rm

s changes
@ Htrbubon Y“

' Guidolnes contrast

inritine 'mothor
endeavor 1 1V

centrahzedm

Definitio

Company strategy veers towards favoring open

decision

source tools.
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PAPYRUS AND POLARSYS

Ericsson has been investing in Papyrus Réﬁ"iew

e CO S yS te l I I ] —————————— The communications technology journal since 1924

Design, ar: b': s, and complex communication

Internally we have started to use to use systoraiiaSEnG th Rigsier pictare
Papyrus for many projects.

o eeeeion

Papyrus-RT:

----------

Long Term: We have high hope for
Papyrus eventually replacing

.....
'

proprietary tools.
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IN PASSING : eFFeCT O

OF WORKING

2012+ Ericsson started investing heavily in
an agile transformation for R&D.

Driven by marked feature velocity.

Push towards very light-weight system and
implementation tools.

In general UML centric MDD “in the large
scale” start to be questioned after this.
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- AGILE WAYS 2

WERE GOING TO
TRY SOMETHING
CALLED AGILE
PROGRAMMING.

www.dilbert.com scottadams®acl.com

THAT MEANS NO MORE
PLANNING AND NO MORE
DOCUMENTATION. JUST

START WRITING CODE

AND COMPLAINING.

126407 ©£2007 Scott Adams, Inc./Dist. by UFS, Inc.

‘M GLA THAT
ITHASA WAS YOUR

NAME. TRAINING.

® Unified Modeling Language
Program

amming Language

® Agile
Search term




OPEN SOURCE- WHAT HAVE WeE LEARNT 502
-rAR? -

It's all about community involvement! IF you are not active in

the community you can’t steer technology.
will Fully embrace &

Open source s good for me
Open source is good for me, Twill fuly emborace &

Convincing Ericsson policy makers about contribution to open Dpen source i good for me. Twil ully enbrace &

]
]
]
Y - s0ure i o Lwill fully .
source community is not trivial. Dpen ource good for me ]w‘ fu 'y'cmbmcct
Open source s go0d for me, T will fully enborace &
]

Open source i qood for me. Twill fully emb

Currently it is very clear that we will promote open source tools
as preferred.

Fact : 80% (+) of our software is currently open source.
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CHALLENGE #1: AUTONOMOUS SYST

* Autonomous communication systems

* Deriving optimal operation based on
massive data awareness.

« Challenge: Modelling these system.

S Understanding emergent behaviour.

Data Synthesis

)

: N

« Autonomous vehicles. Currently a very
active research area.

« Challenge: Modelling system stability
and security.

\l )
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CHALLENGE #2 : MISSION CRITICAL RAN —
SYSTEMS
\ SG JYJTCIV\C g
/ 5G radio access will support mission \ «f'_% N (3
critical systems. P — {3
= / 33
 This will require new system modelling - 3
techniques — | A
Massive MTC @:%%é%:mm Vewvﬁg::‘::‘:%ﬁi@ Critical MTC
« Challenge: How can we model mission & —
critical system over an inherently o EEEENES | (.| e
kunreliable medium / [ S e L
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CHALLENGE #3 : MACHINE LEARNING >
AND DATA DRIVEN ARCRHITE TURIEJ

mch focus on new data driven \
architectures.

 New machine learning technologies make
unravelling complex relationships in data
feasible.

 This leads to new insights and
possibilities.

Streamed Data]

—

» Challenge: How can we use model driven

approaches to empower data driven
architectures.
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