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Formerly the International Workshop on Requirements, Intentions and Goals in 
Conceptual Modeling (RIGiM) 
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Challenges for Requirements Models 

ÅHow can requirements engineering models provide the kind of 
system monitoring desired by developers, manager, end-users, and 
other common monitoring systems? 

ÅDo RE models support round-trip engineering? 

ÅCan significant system changes be characterized in terms of 
requirements changes? 

ÅCan RE modeling tools support IS researchers in their model 
building? 
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Agenda 

ωRIGiM is about requirements modeling 

ωMonitoring systems via RE models is a challenge 

ωDo RE models support round-trip engineering? 

ωCan system changes be characterized in terms of requirements changes? 

ωCan RE modeling tools support IS researchers in their model building? 

ωGitHub mining illustrating theory construction support 
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RIGiM 2007 



7 

RIGiM 2008 
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RIGiM 2009 
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RIGiM 2012 
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RIGiM 2013 
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RIGiM 2014 
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RIGiM 2007-14 
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Robinson (2007) 
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Robinson (2012) 



15 

Terms in common? 

ÅRIGiM 2007-14 

ÅRequirements, engineering, goal, model, analysis, process, information, 
domain 

ÅRobinson 2007 

ÅRequirements, monitor, goal, system, engineering, software 

ÅRobinson 2012 
ÅRequirements, monitoring, model, goals, system, engineering, software, email, 

process 
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Agenda 

ωRIGiM is about requirements modeling 

ωMonitoring systems via RE models is a challenge 

ωDo RE models support round-trip engineering? 

ωCan system changes be characterized in terms of requirements changes? 

ωCan RE modeling tools support IS researchers in their model building? 

ωGitHub mining illustrating theory construction support 
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Big Data 
working towards its processing 

ÅVolume 
ÅMore data than handled well by standard database. 
Åas of 2012 ranging from a few dozen terabytes to many petabytes of data in a 

single data set (Wikipedia) 

Å{ƻƭǳǘƛƻƴΥ IŀŘƻƻǇΩǎ MapReduce 

ÅVelocity 
ÅNew data from source 

every moment. 
ÅWalmart handles more  

than 1 million customer  
transactions every hour 

ÅSolution: NoSQL for fast writes, 
IBM InfoSphere Streams  

ÅVariety 
ÅMessy data: structures vary,  

including unstructured data 
ÅSolution: NoSQL for unstructured data 
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About Knight Capital Group (KCG) 
Å  An American Global Financial Services Firm  

ÅMarket Making 

ÅElectronic Execution 

ÅInstitutional Sales and Trading  

Å Knight was founded in 1995 and went public 1998 

Å Largest trader in U.S. equities.  

Å Agreed to acquired by Getco LLC in December 2012. 
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No Knight monitor 

ÅUnmonitored Requirement 

Å(almost) Never buy high and sell low, within a day 

ÅSub-second ΨǿŀǎƘΩ ǘǊŀŘŜǎ ǿŜǊŜ ŜȄŜŎǳǘŜŘ 

ÅBuying high 

ÅSelling low 

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

ÅLost $440 million as a result of trades.  

ÅWas unable to reverse measures due to SEC regulations made after 2010 
Flash Crash 
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Dashboards display a monitored 
measures model 
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Truck good temperature 

Temperature 
is good 
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Truck temperature increasing 

Temperature 
is bad 
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UI monitoring in home health 

ÅClients with cognitive impairments use a simplified 
email client to assist in the Activities of Daily Living 

ÅPost-clinical assistance 
ÅMonitor usage of the email user interface (UI) 

ÅDetermine when may need assistance or improved UI 

ÅData characteristics 
ÅVolume 
Å3,695,086 records  (737 MB) for 1 client, 2 years  

ÅVariety 
ÅTrack mouse movement, clicks, UI commands, email 

content 

ÅVelocity 
ÅEach day [0, 1000] records 

ÅOther 
ÅMissing or damaged records 
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Project monitoring in software development  

ÅDevelopers use repository-based tools (e.g., GitHub) to coordinate 
and track their software development  

ÅProject management assistance 

ÅMonitor repository event stream 

ÅDetermine when may need intervention 

ÅData characteristics 

ÅVolume 

Å4.4 TB for 9 million repositories; 350 million (NoSQL) objects, ~12k ea. 

ÅVariety 

ÅIssues, comments, code, watch, star, follow, etc. 

ÅVelocity 

ÅEach month [0, 1M] (e.g., Linux 800k 8/2014) 

ÅOther 

ÅMissing or damaged records 
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Financial transaction monitoring 

ÅConsumers use stored-value cards for payments 

ÅFraud detection by transaction processing firm 

ÅMonitor card event stream 

ÅDetermine when fraud occurs 

ÅData characteristics 

ÅVolume 

Å75,000 retail locations; 1 day  more than ~2G event data 

ÅVariety 

Å75 products (card variations) having 

ÅPayment, activation, deactivation, redemption, recharge, reporting (various) 

ÅVelocity 

ÅEach day 1 store ~500k from [1k, 500k] events 

ÅEach day, all stores about [2M,10M] million events  
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Common analysis problem 

ÅInput 

ÅSequence of observed events 

ÅO= O1, O2, O3Σ Χ OR 

ÅOutput 

Åf(O) Ý inference 

ÅÝ UI_trouble, Ý SWD_trouble, Ý Card_fraud 

ÅBig Data Issue 

ÅVoluminous, volume, and variety of observed events 

ÅCannot analyze all the data at once 

ÅAlgorithmic Limitations of time and space 

ÅDesire result (even if imperfect) rather than wait 

ÅSequence of windowed data  

ÅWk= Oi, Oi+1, Oi+2, Χ Oi+n 
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Challenge: model monitoring 

ÅHow can requirements engineering models provide the kind of 
system monitoring desired by developers, manager, end-users, and 
other common monitoring systems? 

ÅBasic monitoring systems are typically extend by end-users (self service 
systems, (Burnay et al. 2014)) 

ÅRequirements are NFRs or qualities, which may be difficult to express or 
understand 
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Agenda 

ωRIGiM is about requirements modeling 

ωMonitoring systems via RE models is a challenge 

ωDo RE models support round-trip engineering? 

ωCan system changes be characterized in terms of requirements changes? 

ωCan RE modeling tools support IS researchers in their model building? 

ωGitHub mining illustrating theory construction support 
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UML round-trip engineering 

ÅUML class diagram 

ÅUML to code 

ÅCode to UML class diagram 
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Requirement of spine under load 

Deadlift (good form) Deadlift (bad form) 

Never round the back, under load. 
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Model of spine under load 

Deadlift (good form) Deadlift (bad form) 
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Shear force (NM) 
Injury possible 
when above line 

Static models of 
forces 

ÅModel elements are both prescriptive and descriptive, 
forward and reverse engineering 
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ERD Prescriptive 


