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Legacy Software

CARL QUIT. HE'S THE
ONLY OMNE LWJHO KNOWIS
HOW TO PROGRAM THE

LEGACY SYSTEM.
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IT CANT BE THAT
HARD. GO FIGURE IT
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Legacy Software

Poor quality!

* A legacy software is a software where is
not possible to understand all the
fundamental concepts that shaped it as they
could be neither available nor existent for
understanding (Pressman, 2005).

moraga.max@gmail.com; yangyang.zhao@usn.no \www.incose.org/symp2018 3



Background
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Legacy Software as System component
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Legacy Software as System component

What are the
important parts of
legacy software
for the fit with the
system context?
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How to align legacy
software
maintenance and
development for the
fit with the entire
system
development?
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Legacy Software as System component

Software as a component posits new | | Existing techniques of software reverse

challenges in software reverse engineering. | | engineering, are covering it mostly for the single
discipline of software engineering

To resolve the fit between a legacy software | | Systems engineering and its associated systems
component and a complex system is to | | thinking are known to have the working methods
reverse engineer the reasoning in how the | | for resolving complex systems’ issues
software component was developed
according to the overall system needs for
satisfying the stakeholder’s requirements

For modeling and decomposing system and
software, ISO/IEC/IEEE 42010 (ISO/IEC/IEEE,
2011) is an international standard for the
description of systems and software engineering
architecture methods.
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CAFCR and ISO/IEC/IEEE 42010
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Solution
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Part 1: Decomposition, integatrion and reasoning reverse engineering

1.1

Decompose System using CAFCR
(Mixing of top-down and bottom-up)

1.2

Decompose Legacy Software using CAFCR Views
(Mostly Bottom-Up from legacy code)

The Steps in Part 1 aren't neccesarly
sequendal, nor top-down or bottom-up.

They should be applied recursively if needed
to improve identification of reasoning

The Main goal is to see across the system

nables

1.3

Identify Main System Quadlities

from different points of view until we can identify
the main gaps and links between legacy software

and its parent system

I'SIdenﬁfy System and Software Reasoning
using CAFCR Threads of reasoning
(Reverse engineer reasoning

Enable X -
behinds the software architecure
in connedion with system reasoning)
nables
nab\es
1.4
Enables

Integrate System and Software Via Qualities
with the use of CAFCR quality needles

-

Part 1 will allow the generation of a
work breakdown in Part 2.

enables

Part 2 aligns the maintenance of the legacy software with

the system needs over time.

validates

Part 1 represents snapshopts of the system life-cyde,

The needs of the system may change over time due to
countless factors(stakeholder needs, market, regualtions, etc),
therefore work breakdowns may have to be updated.

Part 1 will need to be applied severa times recursively

for keeping up with these changes.

The results from the system and software evolution in Part 2
should validate the decomposition of Part 1.

Part 2: Work breakdown and development

Allows
Define System Roadmap

2.1 2.2

N ; All
1 Define Software Roadmap in alignment with system -% Maintain System and Software Incrementally

2.3

Ie

S
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Case Analysis - Activity 1
decomposition

1. System

» Cafcr — Customer Objectives

Customer Key Derived Drivers

Stakeholders Requirements

Drivers

User Experience

Increase Automation

Material processing speed
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Case Analysis - Activity 1.1: System
decomposition

» cAfcr — Application View

Continuous Production

Poor
Software

Current Legacy Software

Quality Good Software _
but less capable Component previously
than System X’s provided by external
Software company. But most
featured software in the
market
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Case Analysis - Activity 1.1: System
decomposition

INPUTS

 caFcr — Functional View
Cinteraces |

Interfaces

* Languages

* File formats

« 3 Applications
* Facilities

moraga.max@gmail.com; yangyang.zhao@usn.no ww.

p2018

» Sheet Stackers P
Tools | Boxes, Displays,
| Signs

Designs(jobs) > The Case System X
Production | \ | Waste
Settings * Productivity

* Quality

* Versatility
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Case Analysis - Activity 1.1: System

decomposition

» cafCr — Conceptual View

Control HMI
Unit

ToolHead

Traverse

Feeding Unit tool

camera laser Milling

Conveyor Belt

Table
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Determine
Material
Position

Calculate
design layers

Calculate tools
trajectories

Produce Box

Control material
feeder

Control Camera

- Control Tool

Control
ToolHead

Control
Conveyor Belt

Control
Vacuum Zone
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Case Analysis - Activity 1.2: Software
Decomposition

 cafcR — Realization View

HMI Frontend | Processing Backend |

MainForm JobBar & | 1 _Engne Q\
T L/ ProductionManager

DL > PMWrapper D/
UpdateList ?
JobProducer

SetupTab

VisionData
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Case Analysis - Activity 1.2: Software
Decomposition

» cafCr — Conceptual View

Determine Calculate next Calculate tool
Configure layers

Pause production

Material Position copies paths

| !

Request Material
Feed

| Showcamera
dialog

Pass tool path to
Control unit

| Requestbelt
move

Activate Vacuum
zone
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Case Analysis - Activity 1.3: Identify Main ~ ©.. 5

Qualities
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Case Analysis - Activity 1.4: Integrate via
Qualities

Productivity
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* Processes automation
* Production Speed
* Reduction of waste

* To compete in
Continuos Production
Market is important
to produce fast and
at high quality,
for compiting with
die cut machines

* Material Recognition
* Waste separation

* Regmarks production
* Barcode production
* Sheet feeding

* Camera

* Picture processing

* Conveyor belt

* Multizone production
* Sheet feeder

* Robot Arm

* Material Edge
recognition

* Regmarks
position calculations

* Barcode reading

* Tool Path calculations

* Jobs longer than table
split ines calculations

* Feeding positions

* Belt movement
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Case Analysis - Activity 1.5: Identify Threads
Reasoning e [ [ e | ] [ e | [

Step 1 :Starting Point:
Deade where to start

discussng to find the System Requirements Functions

relationships between re legacy
wviews for a problem / M

of interest. System Context 1~
The thickness of c
blue nes denote the —_—

Software Conte: uce a

importance of the
relation. The read arrow S
identifies how the
reasoning i1s beng
identified, and the main
reasoning thread.

Step 2 :Create Insght:
Discuss to identify the Continuous Production
need of linking more
views The direction the
discusgon takes defines
the main thread

of reasoning.

It 15 possble to use

the quality needles

to recognize relations.

Productivity

Step 3 tDeepen Insight:
Indude functional views

Continuous Production
to identify more links 3

Productivity

jister productio
setfings
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Case Analysis - Activity 1.5: Identify Threads offr\
Reasoning

CAFCR FRAMEWORK | Customer Objectives

Application Functional Conceptual Realization

Step 4 :Broaden Insght :
Move the discussion up to
application and customer
views to extend
the reasoning

with the system
context views.

Productivity

Step 5 :Critical Thread :
Remove less important
relations to identify

the critical views for the
problem of intrerest and
main reasoning

behind them

Productivity
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Case Analysis - Activity 2.1-2.2: Roadmaps“*

Q3 - 2017 Q4 - 2017 Q1 - 2018 Q2 - 2018 Q3 - 2018 Q4 - 2018 ------
Versatility
Marke Production Speed (Not only cutting faster)
Waste Management
Laser Cutting
System Robot
ATA Stacker
Internet of things Flipside operation
ATA Laser Cutting
Software) | Redesign Production manager Robot Feeding Redesign i_cutForm (UI)
Nesting Maintain i_Engine Redesign Job_Tab Edge recognition Flipside

moraga.max@gmail.com; yangyang.zhao@usn.no \www.incose.org/symp2018

20

-



B
;o
!
§ 0

Results and Verification

* The case study verifies the application of the conceptual solution with
an industry problem and illustrates the usage details.

« Based on the expert assessment, it is found over an 80% of the
participants agrees or strongly agrees the solution can help the

company to solve the problem in the continuous development of the
legacy software.
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Q&A

Contacts: moraga.max@gmail.com
yangyang.zhao@usn.no
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