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Challengedor Requirements Models

A How can requirements engineering models provide the kind of
system monitoring desired by developers, manager,-esers, and
other common monitoring systems?

A Do RE models support rowtidp engineering?

A Can significant system changes be characterized in terms of
requirements changes?

A CanRE modeling tools support IS researchers in their model
building?



Agenda

wRIGIMis about requirements modeling

wMonitoring systems via RE models is a challenge

wDo RE models support routtidp engineering?

wCan system changes be characterized in terms of requirements chan%es‘

wCan RE modeling tools support IS researchers in their model building

wGitHub mining illustrating theory construction support J
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Robinson (2007)
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Robinson (2012)
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Terms In common?

ARIGIM2007-14

A Requirements, engineering, goal, model, analysis, process, information
domain

A Robinson 2007
A Requirementsmonitor, goal, system, engineering, software

A Robinsor2012

A Requirementsmonitoring, model, goalsystem, engineeringsoftware, email,
process
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Agenda

wRIGIMis about requirements modeling

wMonitoring systems via RE models is a challenge

wDo RE models support routtidp engineering?

wCan system changes be characterized in terms of requirements chan%es‘

wCan RE modeling tools support IS researchers in their model building

wGitHub mining illustrating theory construction support J
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Big Data

working towards Its processing

AVolume

A More data than handled well by standard database.
A asof 2012ranging from a few dozen terabytes meany petabyte®f data in a
single dataset (Wikipedia)
A{_ 2 f dz( A 2 Y MapRekugé .
A Velocity Velooity

A New data from source
every moment.

Big Data:;
Expanding on 3 fronts
at an increasing rate.

§ \\,‘ o
Qe e
¢ _{\\\\v.

e 30
A Walmart handles more te -
than 1 million customer Y laa.
transactionseveryhour Sen SALIALE
A Solution: NoSQL for fagtrites, o
IBM InfoSphereStreams o b s
AVariety Datd

Variety
A Messy data: structures vary,

Including unstructured data
A Solution: NoSQL for unstructured data
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About Knight Capital Group (KCG)

A An American Global Financial Services Firm

A Market Making

A Electronic Execution

A Institutional Sales and Trading ,
A Knight was founded in 1995 and went public 199¢
A Largest trader in U.S. equities.

A Agreed to acquired b@etcoLLC in December 2012.

Knight Capital Group - Timeline of Events




No Knight monitor

A Unmonitored Requirement
A (almost) Never buy high and sell low, within a day

ASubsecondVg | aKQ GNI RSa 6SNB SESOdz
A Buying high
A Sellinglow

A Although Knight was informed within 5 minutes it took 45 minutes
before any Knight executive issued the order to kill the program.

A Lost$440 million as a result of trades.

A Wasunable to reverse measures due to SEC regulations made after 20
Flash Crash

19



Dashboards display a monitored
measures model

20
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FedEx Custom Critical En-Route Tracklng
CEP Applied

T |- é e
‘ !
FedEx K |~
. of  FE e
; ~SE=7S
Vehicle Aircraft Traffic Flow Traffic Incident Weather
Event Stream Event Stream Event Stream Event Stream Event Stream

Drools Drools
Expert+ Fusion¥

Shipment
Inferred
Facts

Event Stream )
§ New
Facts
Reasoning | ‘

Knowledge Based Reasoning
CEP [Temporal Reasoning]

Knowledge Bases

N\

Spatial Reasoning

WORLD

JBoss World 2009 | FedEx Custom Critical - Adam Mollenkopf CHICAGO 2009
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Ul monitoring in home health

A Clients with cognitive impairments use a simpliﬁer
email client to assist in the Activities of Daily Livin
A Postclinical assistance
A Monitor usage of the email user interface (Ul)
A Determine when may need assistance or improved
A Data characteristics
A Volume =
A 3,695,086records (737 MB) for 1 client, 2 years i s
A Variety

A Track mouse movement, clicks,ddimmands, email
content .

A Velocity l
A Each day [0, 1000] records

A Other l

A Missing or damaged records } S ciap— i

Septenizer 20 (Tue)
Oazs, oyt
1 forpot 10 8 you Waen | 3w you NI Merming 83 you
Tecrenider to ke ot reed?

W ompote Thewa Firtuse e
Talemsunts CompossMuill yent L/ K00 13000
taleavints NeadM b vant /12000 1100
1l mmnts CompoveMailEvent 12006 1180
Tl mw s KeadM st vant 112000 1190
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Project monitoring in software development

A Developers use repositoflyased tools (e.gGitHub to coordinate
and track their software development
A Project management assistance
A Monitor repository event stream
A Determine when may need intervention

A Data characteristics
A Volume
A 4.4 TB fo® millionrepositories; 350 million (NoSQL) objects, ~12k ea.
A Variety
A 1ssues, comments, code, watch, star, follow, etc.
A Velocity
A Each month [0, 1M] (e.g., Linux 800k 8/2014)

A Other
A Missing or damaged records

26



Financial transaction monitoring

A Consumers use storeghlue cards for payments

A Fraud detection by transaction processing firi
A Monitor card event stream
A Determine when fraud occurs

A Data characteristics

A Volume
A 75,000 retail locations; 1 day more than ~2G event data
A Variety

A 75 products (card variations) having
A Paymentactivation deactivation redemption, recharge, reporting (various)

A Velocity
A Each day 1 store ~500k from [1k, 500k] events
A Each day, all stores about [2M,10M] million events

27



Common analysis problem

A Input
A Sequence of observed events
A0=Q, 0,02 0OX
A Output
AfO)Y inference
A'Y Ul _trouble Y SWD troubleY Card_fraud

A Big Data Issue

A Voluminous, volume, and variety observedevents

A Cannot analyze all the data at once
A Algorithmic Limitations of time and space
A Desire result (even if imperfect) rather than wait
A Sequence of windowed data

AW=0, Q. Qi X Oy

28



Challenge: model monitoring

A How can requirements engineering models provide the kind of
system monitoring desired by developers, manager,-esers, and
other common monitoring systems?

A Basic monitoring systems are typically extend by-asers (self service
systems, Burnayet al. 2014))

A Requirements are NFRs or qualities, which may be difficult to express ¢
understand o

E' Software Enginaering
A
| Software Enginesring

ﬂ]@ ® ® ® 3| @

SELF SYSTEMS Traditional System
Software Engineerin
© = ®
“—." Seif System
N — — TIME
v

TB @@@@@, .
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Agenda

wRIGIMis about requirements modeling

wMonitoring systems via RE models is a challenge

wDo RE models support routtidp engineering?

J

wCan system changes be characterized in terms of requirements chan%es‘

wCan RE modeling tools support IS researchers in their model building

wGitHub mining illustrating theory construction support J

) £ € € < < ¢
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UML roundHrip engineering

A UML class diagram

A UML to code

A Code to UML class diagram

1= UML Lab Shop Example
™ src
i com.yattasolutions.umilab.¢
4] Addressjava
3] Company java
Customer java
Employee java
Human java
Person java
Product jave
ProductCategory jove
ShoppingCartjava
4] Webshop java
B JRE System Library |4
= Referenced Libraries
= generated
i libs
) UML Lab Shop Exsmple.umi
B¢ UML Lab Shop Eample.umicd

5

EEeEEEE

2 0ge;int a.»

4 gender: String «..»
4 nome: Sting «..»

Person 1
$ . > ———
name 7]
sgeiint .
% gender:Stnng «..»
«Table JPAIStyledElement TechnicalSupplements
Customer
% customerld: long «,.»
<ustomers
«Overmides Table JPALStyledEl
Empl
3 employeeld:long «,.»
e & onVacation: Boolean «..»
phashCode(): nte.=

31 wonk Chaues - Intpase) o 5
'

* import javax.persiscence AttribuceOverrside;[]

8MappedSuperclass
public class Ferson implements Human (
private Address address;

private String name:
private int age:

private String gender;

ded
uteQverride (name = "pama”, column = §Column(
public Address getAddress() |(
return this.address;
)

public int getaAge() |
return this.age;
)

publiec Scring getGendex() {
return this.gender:

}

public String gecName() {
return this.name:
'

public void setiAddress(Address address) {
this.address = address:
}

3 public void setiAge(int value) {
‘! L J r
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Requirement of spine under load

Never round the back, under load.
Deadlift (good form) Deadlift (bad form)

5'
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Model of spine under load

A Model elements are both prescriptive adescriptive,
forward and reverse engineering

Deadlift (good form) Deadlift (bad form)
3 Static models of
2s forces
T 0
28
£2
22
]
& e
E g Spine Joint Shear Limits S SR s
o &
% T P E—— Shear force (NM) woee [ o
2 _Injury possible
S E . «« I« When above line
55
=
@y
S£8 P 33
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