O - NE -
The Future of Software |\ %
Engineering in Australia | | \ Y e,

TECHNOLOGY

.. JE—_———
B B A N g p

Prof John Grundy FASE FIEAust

Dean, Software & Electrical
Engineering

1V kd Swinburne

> think




Swinburne I

Outline

- Motivation: some examples & key lessons

- SE Research in Australia
- Some of our work to address

- SE Teaching in Australia
- Some of our work to address

- SE Practice in Australia
- Some of our work to address

- Where to from here?
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Need for SE — Example #1

- Two excellent final year BE(Software) students & their
capstone team project

- Personal health care planning app for mobile (this was
mid-2000’s!)

- Totally sold on concept of Agile and heavily adopted Test-first

development approach...
End of semester!!

Stuff code
To
do

time
[ Note Phillipe Kruchen'’s observations on refactoring-out-of-control!! ]
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Need for SE — Example #2

- Consulting for start-up developing in-memory database technolgies

- Migrate business systems to using innovative approach to process
automation, data analytics, dashboards etc [ this was year 2000/1 !]

- Nicely speced, prototyped, demonstrated novel system intergation /
in-memory database-based product

- Desktop-based client ; shared enterprise server

- No take up / no further development — clients wanted web-based
ERPs, functionality vs speed, ACID vs non-ACID transactions, ...

[ | note many large organisations e.g. SAP now have such product suites
for exact same market... ]

SCIENCE | TECHNOLOGY | INNOVATION | BUSINESS | DESIGN



Swinburne I
Need for SE — Example #3

- Built a sophisticated ERP system
- Delivered to range of local government users
- Got rung up about major database corruption problem
- After discussion needed to do full restore from backup
- But...

« Daily tape corrupted

« Weekly tape = daily tape (!)

* Monthly tape = weekly = daily tape (!
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Lessons

- Example #1 — the students & their chosen approach

- Do it right — choose right technology, process ; do it
accurately, on-time, on-budget, etc

- Example #2 — the in-memory database product

- Do the right thing — solution didn’t meet customer
needs / requirements

- Example #3 — the client’s (lack of) backup system

- End users need to do right/do right thing too — real
people use real systems — user do needs to be right/

right thing too!
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So how do we ensure these are learned from?

- SE Research — theoretical/conceptual, experimental,
applied

- SE Education — by itself and with other disciplines

- SE Practice — engagement with practitioners, learn from
practice

- I'll briefly review these, their Australian context, some
research we are doing to (try and) address aspects of
each...
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SE Research in Australia

- The ERA2012 round and attempts to propose an SE-
oriented Centre of Excellent suggest SE research is
relatively weak in Australia

- Many unis have no or maybe 1 person doing SE research
(and publishing in high repute venues like TSE, ICSE etc)

- Swinburne has by far the largest concentration ©

- Given industry demand for SE skills — why is this”? Does it
matter?
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SE Research in Australia

| think it does

- We limit our ability to contribute to SE research world-
wide

- We limit our ability to work more closely with industry

- We limit our ability to provide students — CS and not just
SE — with leading-edge research outcomes

- We limit our ability to inform our curriculum and
engagement with these outcomes

- We limit our ability to leverage SE expertise in other areas
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Why this limited research effort

- Much focused on Computer Science technology or theory
contributions e.g. ERA 0801 (Al & Vision) very strong ;
ERA 0806 (“Information Systems”) over 30 Units of

Evaluation

- Some overlap e.g. SE & software applications in general
& distributed systems

- We don’t always work as well as we should with other
areas — in CS and more broadly

- SE student numbers (I'll come back to this) — where most
$ comes from — dramatically fallen vs ICT in general
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Some areas NEEDING solid SE contributions

- (Software) Security engineering

- Mobile device applications

- Information Visualization applications
- “Big data” management and analytics

- End user computing
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Example #1 - Model-driven Security Engineering @ Run-time

Describe system [ Enforce Security j
° ® Do it right

SystegaEngineer Security Ehgineer|j

System Descrintion Models Kl (&%

Develop

ecuricy Testing m |

"/

Live Systeni Live Security
Interceptors Specification
Document Deocument
e — ——
!F-‘ﬂ

Security Enforcement Point E

N i

System Container [4

System

Security Services

- enerate secured
requirements

system elements
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Example #2 — Generating mobile app prototypes

App

1

| l

Feature screen <detailT> (details, "Event Details")

[T a— resource(eventbrite, GET, objectT, "/discc
view(viewId) {

show-fields: [picture<pictureT>, title

startEndDate<stringT>, 1

address<stringT>, distar

shortDescription<stringl

Link link(mapT, "Map", [latitude<stringT>,1

link(getTickets, "Get Tickets™)

link(description, "Description™)
}
}

back: true

}
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Tomorrow Never Comes feat
PLEASUREKRAFT & DOORLY

Do right
thing

year with so many chart to

B 00 |

°?

Tomorrow Never Comes feat
PLEASUREKRAFT & DOORLY

Foo 17 Jan 2014 at 22:00 - Sat 18 Jan 2014
at 8:00

A

Brown Alley Nightclub

RS Lonsdale Street. Melbourne, VIC 2000
35 km
Pleasurekraft could argualby call 2013 their
ng tracks and a
ng. Turntablist Doorly has

massive year tour
AUS$23

Map
Get Tickets

Description
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Example #3 — Big Data visualisaiton - Example

- Various states with different Survey — S

instruments and categorisation L P

—
v

- Harmonise into a canonical DB [ ==

v _—/

VIC Data

- Project includes data wrangling, —

mapping, and visual analytics e :' _

——————

Travel purpose inconsistency samples

VIC NSW Harmonised NSW AGG WA
Default
Miss’\ilr/é Missing N(A .
Missing
Buy Something | Shopping Buy Something Shopping Buy Something
Ed . Education . Education
ucation Education

Childcare Childcare
Work related business
Return to other job

Work Related | Return to main job Work Related Work Related Business Work Purposes

Go to other job

Go to main job
Social Social

Social
Recreational | Recreation Recreational Recreational
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Sample Visualisations of Harmonised Data
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Big Data Visualisation for Traffic Management

- Vicroads Collects traffic data (SCATS)

- Data is transferred to Swinburne’s local DB \J vicroads
daily. SCATS
Data
- Project:
- Visualisation for collected data. Swinburne
- Users can interact with visualisations to see ITS DB
different aspects of the data and help traffic
management. Visualisel

P Visualisation
“ View 7, —
Interact | | "% [ l —
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Sample Visualisations Traffic Data

Congestion in Melbourne CBD

12:15PM
Do right
thing

Slide to alter visualization :

ﬂ
|
Congestion in Melbourne CBD
12:45PM

Slide to alter visualization :
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SE Education in Australia

- Late 90s, early 2000s — many new BE(SE) degrees
introduced / many CS degrees enhanced with SE content

- Last 5-10 years

- Many BE(SE) degrees discontinued (Swinburne one
“re-booted” in 2012...)

- Many CS degrees introduced new content but
(relatively) little SE focus

- Demand for SE expertise in industry has significantly
increased e.g. @ University of Auckland — producing
30-60 BE(SE) grads a year but (way) more demanded

SCIENCE | TECHNOLOGY | INNOVATION | BUSINESS | DESIGN



Swinburne I

Some SE education contributions needed

- Processes e.g. Agile development methods

- More “authentic” and engaging assessment approaches e.g.
portfolio, peer review

- Industry-readiness via capstones and other projects e.qg.
industry-based projects, internships

- Incorporating new and emerging technologies / approaches:
mobile apps, security engineering, cloud computing, end user
computing, big data analytics, sensor networks and ubiquitous
computing systems

- Exposing more students to SE theories, practices during their
programmes
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Example #1 — Constructive Alignment & Portfolio Assessment

- Andrew Cain’s PhD

- Idea of the constructively aligned curriculum
- Portfolio-based assessment practices

- Initially applied to programming units

- Applying to other SE units e.g. mobile app development,
games programming, software deployment & evolution

- Improved engagement, pass rates, retention
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Example: Doubtfire tool

@ Target Completion Projected Completion @ Actual Com;{
41.00

Do it right J

30.00

20.00

Task Units Remaining (t)

10.00

0.00
0

Week (w)
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Example #2 —Open Learner Model/ePortfolios

- Check Law’s PhD

- ldea of surfacing compentencies / learning outcomes and
progress towards

- Idea of evidencing via ePortfolios

- Idea of charting individual, team, class progress ;
proactive interventions ; visualisation of progress metrics

- Applying to programming, mathematics, design,
deployment & evolution units
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Example — progress against Engineering competencies

-  F A S A {Enduserdo}
= e % &
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SE practice in Australia

- Many SMEs ; arguably most innovation/potential in this space
-  More and more SE need from non-SE/ICT companies

- We do pretty well — but how do we do BETTER?

- How can we better innovate with Software Engineering
approaches, tools, methods etc?

- How do we leverage emerging areas of big data, cloud
computing, mobility in our application engineering?

- How do we more effectively work together (SE researchers,
practitioners, students)?
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Example #1 — What do testers do”? How improve?

- Studying what software testers in industry do ;[ Do it right J

iImprove development of testers

- Work log analysis
- Job descriptions
- Tasks and time spent on tasks

- Personality impact on SE testing — what makes a good
software tester?

- How to integrate into SE testing in our units ; how to
integrate into SE testing practices in industry...
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Example #2 — Software Requirements & Architecture

- Studying current SE requirements and architecture
practices

- Requirements capture techniques

- Requirements engineering processes

- Improved tools for RE

- Software architecture documentation approaches

- Software architecture design, analysis and improvement
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Example: GUITAR capture & analysis

Swinburne

Do right
thing

i » FFIFFG2 Allow users to gain experience {
IS secure » FFFFG3 Al ooy Aot e e ()
m has high pe » FFIEEG4 [ Artefact 22 r—— = =l = BIEY: +Lraph 83 g=0a® =0
rt multiple la = . L Quick Fix |
. » NP NPG1 type filter text ick Fi T
e reliable coil fRuncn ) Quick Fix
e N O . Select the fix for 'Inconsistency among artefacts are detected'. J
' » NP NPG1 -
Add New Artefact i::: :Egg Select a fix:
. . Del fact FSG30
@ Please provide the Artefact's Details FFIFFG6 D;::: :Z:fzzt FSC6
natu ral Iang Vl’f]‘NPG‘# elte rstric(in (e esitionof a FSG30
v RENFG2 ake other modificatin to the artefact hlight problematic artifacts
Artefact Type ‘ Eunctional Service Goal 7@1N5G1 Make other modification to the artefact FSG6 g g p
FSFSG20
Artefact ID  |FSG30 S FSG30 a list of resolution alternatives
» FF FFG9
Text <Users> shall be able to <|| WP NPGS b
- ‘oblems:
Descnpt'on Resource Location ‘W‘
. ™ @ SocialNetwork Unknown e
@ Problem Explanation
Structured Gge;:éHead(l)Jserq)) +|¥ie"!(’£ — [ Deselect All |
inti ead(Review) + Qualifier scrlption -
D Manntian/MNY 1 Tan-alfead| Problem: FSG30, FSG 5G30
Goal FSG30: Users sh
Goal FSG6: Users sha
¥Domain Knowledge
Activity 'CreateRev|
Activity 'CreateReV|
Place is disjoint wi
Description
T Properties | Probld [ Concel | (N =0
structured SpGlelca 1 error, 0 warnings, 0 others
Description 4 |Involved Artifacts Type
'ﬂ £ Inconsistency among artefacts are detected FSG30, FSG6  Logical Inconsistency Problem description
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Example #3: Generating InfoVis ... End User “SE” support

MapData> = CampaignData
{Description>Discription goes here</Description>

{Movements>Troop Movements</Movements> = Description e
</MapData> Figurative Map of successive Ic Z._“
<8tackPanel Orientatlon="Vertical' Height="290" Width="716"> tecord ’ "
<TextBlock Height="27" Textilignment='Center" Background="White'd Head 7
<TextBlock.Text linkto='Desc FirstCity of the map % -
</TextBlock. Text» 4 Lost
0 FirstCity :
{/TBXtBlDCk)’ S&Ondclty B Vi ol Ay | - : e
o Figurative Map of successive losses in men of the French army in Russian Campaign 1812 ~ 1813
.::_;ﬂ‘:r_\‘\_/‘\/(u:':m Kas P /Z\)V\ L Retwer W Kogep
.il :«\:«.\»\ 3 o / \4,1'»\_7 Volokelamsk = oo '-l- “ i v‘.'...- Mol
o Kuns o - okny [
o Panevezys New Kawno East /J\A - K/\/"\,—\‘R Ch]at d Moscou |
ithuania Neoses . Heecd, N3 Polatzk MV Mojaisk P o - Zuicorsk
' Wijz P o
' Kawno East |,
<Lise ? ] Witebsk
(E85 ) Fostavy Glou oe v ‘ 830} Vyazra Al
</ Kawn Safanove Malejaies West | Tarutino
Sy Wuna Smolensk T
310 \iln (1 Kashra
Kawno | Jds . Smolensk South
v 4 Kawno South s Crey| Orstha _
# ’L 153 - ni - BOtf fam—— o
2 : B U Ay /1 Molodexno )} Kepmyork
varena A h{la
s B Zoozing mad ‘:
> Oruskrinkai j 1 - e 'Yl’l""” Novemoskovsk
M da Frunzyenski, o vy o ca '.1a'|Ltm o — " Uzovayae cDensk
1 . Rayon® S0 v
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Example #4 - Enterprise Emulation Tool

- Part of ARC Linkage w CA Labs

- Want to emulate large-scale deployment environment —
possibly 000s systems e.g. for testing CA identify
manager system, PeopleSoft ERM system, Twitter server,
legacy mainframe clients, ...

- Record interaction “traces” e.g. LDAP binary protocol, PS
SOAP messages, Twitter JSON, Mainframe text msgs

- When get request message, use clustering/distance
functions/translation functions to synthesize response

- 3 patent applications to date
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Enterprise Modeled

System \

Executable
Interaction Model

System
Under Test

Pre-processing Stage:

aaad

S,
&)
A ———

Analysis Function

Emulator e ﬂ ___________
A —— Information
i Run-time Stage: -
Send Req 1 '
in 1
Rﬁg“e.s‘ - - Distance Function :
eq 1 .
! I
: |
I
: Reqin Regsm, Ressm |
1
! v ;
. I
Receive ReSou | 1 Translation Function [
Response | :
“Res” e e e e e o o o 3

SCIENCE | TECHNOLOGY | INNOVATION | BUSINESS | DESIGN



Swinburne I
Building Australia’s SE research / education / practice

- Support high-quality SE research

- More Industry engaged learning @ SUT (and elsewhere)

- Industry placements
- Capstone projects
- Industry-oriented exemplars in units

- NICTA/SUT Software Innovation Lab

- Applied R&D with software companies
- Joint investment in projects
- Industry-based PhDs, UG students, researchers
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Swinburne
Software
Innovation Lab

Software Innovation Lab - Various Projects

\Jvicroads Writer  DRepors 308

Congestion v ' '

¥ 85 bpm 133/85 B3 spo2 91 #1012 bpm
I Filters

Date Range

I 01-06- 2014 @ o
TQ Left Arm TQ Right Arm
Type Type | Granade
Time Range
Time Time | 09:59

Specific Sites, Areas or Zones

® o900

Met

TQ Leftleg TQ Right Leg WAiANo VT S
Do ri ht Type Type Congestion o~ I
e
r AR
g Time Time [ Pl o ‘\o’
Mdo,
- . - Signs & Patient:
Add Patient Dashboard | Mechanism Injuries \gns Treatments SHERE
Symptoms Information o
WANTIRAA S
k. |
DN e
o etcne ons sty Vo
90x20g Analysis Save Analysis
! : $2,0..
$15.. . » W Hand Stretch...
s .
g ' o e 12mm Buckl
90x20g Annual Carton Volume 3,352,691 & $10.. u v
Forme Code: W1S/SHI $500.. I Corner Prote...
Dimensions: 464 x 339 x 260mm Forecast 4023230 . 20 % N A 4
Cartons per Palet 60 0 90 180 270 360
) Weeks of Operation 2 Days of Yoar
Highest Volume Product:
;s:zz:ns Cheese &BacoBall/BurgerHoops L s0a0g
R —— Machine Tape - Clear (Natural Rubber) ... $21,327.06

[FLE

Fortnightly Hawsthe

Auburn Pe

Packing Tape - Brown 48mm x 75m nsaunis 70 e

e Piecesper carton: 2pices
Wastage percent: zu Shell Se
epsround et o Shell Se

Hand Stretch Wrap - Clear (Cast) 500mm... ~ $81.975.57

Pallet Top Cover 1680mm X 1680MM ... gosauns | 4 || x P-

L eopeptes e

Fortnightly

Hand Stretch Wrap - Clear (Cast).... retuns 20 R
Pl abog: 2o

. Palletstretch sample weight: 3508
e
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Summary

- We need to (continue to) enhance SE research, education and
practice in Australia

- We need to work together to do this
- Education, research and practice

- Some of our current approaches include

- Practical-oriented SE research e.g. mobile app generation,
software security engineering

- Industry engaged learning; new educational assessment
approaches incl. ePortfolios + Open Leaner models

- The Swinburne / NICTA Software Innovation Lab e.g.
various software R&D projects, practical processes, tools
done joint with SE industry
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