Chapter 3

The Event:  Part 1

Data, Information and Knowledge (DIK) systems are part of our existence.  We are living systems (Miller, Beniger).  We are DIK systems.  Such systems are part of our moment-to-moment living.  Organic (living) DIK systems are limited in their capacity (sensor, neural, motor) to deal with the vast ranges of stimulations, decisions and problems that confront all living creatures.  In the process of living however, organisms develop ways (tools) that extend (augment) their native capacities.  There are wide ranges of tools (technologies) that enable species to sense, think and give to others (transfer; communicate) what they wish others to have, for whatever reasons.  The tools that augment our native capacities can be traced to the early-recorded accounts of homo sapiens in dealing with the environment.  The role of pebbles, smoke and other aspects of the environment have been used to sense, probe and communicate to others.  From a more contemporary perspective, the printing press, wireless, power generation (electricity), radar-sonar, the abacus, calculator (and now the computer) have significantly altered the human ability to deal with the physical and social environment.

One important tool that humans have invented, to a rather sophisticated degree, is language – the use of symbols organized by rules.  Language provides the tool to convey and derive meaning and insight to human purpose and action.  Language is a significant tool in our ability to understand events, situations and conditions (Barwise and Perry).  There are several terms that are important to our understanding of language and it’s role in the analysis and design of ADIK systems.  These terms are event, situation and condition.

Dictionary definitions provide on perspective:

Event:  “a happening, experience, incident, occurrence, outcome”.

Situation:  “a place of an object in relationship to its surroundings; location; position; the combination of circumstances at any given moment…”

Condition:  “a manner or state of being; anything essential to the existence of occurrence of something else”.

Events, situations and conditions are states that govern the analysis of Data, Information and Knowledge Systems.  Whether the question that faces the development of an ADIK system concerns computer downtime (reliability), or, the perceived requirement for a new system to deal with market competitiveness, a crisis an understanding of the event is an important first step in the analysis of the ADIK system.

There are two sources for insights in dealing with events that are part of the analysis and design function.  The linguistic approach establishes the framework for critically examining the use of symbols (words) to account for states of events, conditions in space and time.  Computer science provides the algorithms that enable the processing of language (symbols; programming) that are both explicit and implicit in the event, condition, and situation.

Barwise and Perry provide the linguistic perspective.  The meaning of symbols that is part of language underlies their position.

B & P pose the question:  “How many different ways do we have of characterizing similarities and differences among the courses of events (coe)?”  Events have difference properties (types) at different times.  We can consider a type as representing certain uniformities that lead to an event – each of which has different entities (parts).  The identification of event type provides us with the means for classifying event (object, relation, location).

Coad and Yeardon are computer scientists.  Their objective is to provide a framework by which databases can be conceived and structured.  In the process, they provide a concept of events, situations and conditions that are not disparate from those presented by Barwise and Perry.  Coad/Yeardon have only one reference to “event” in their treatment of object oriented analysis (OOA):


“Event is those occurrences that happen in the outside world that a planned-response system must respond to”

Coad/Yeardon considered that the event was part of a message-based interaction, central to data flow analysis.  This data flow analysis was part of a structured analysis concept where critical points in the data flow were identified.  These points were referred to as “bubbles”.


“Each event corresponds to a bubble:  for a system with 150 events, draw 150 bubbles.  Name each bubble by deciding what the system does in response to the event” (p. 23).

Object is defined:


“….a package of information and a description of its manipulation” (p. 57)

And Object Oriented Analysis:


“An object is an encapsulation and an abstraction:  an encapsulation of Attributes and exclusive services on these attributes:  an abstraction of problem space, representing one or more occurrences of something in problem space” (p. 57)

Coad and Yeardon consider “Problem space” as those states and conditions of the environment in which they function.


“…consider a business system that maintains information about automobile reservations and titles; and analyst working in such system would need to study and assimilate all sorts of details – and many exceptions to the rules, resulting from special interest groups demands and the statutes that follow” (p. 10).

Contrast this position on “problem space” to that offered by Newell and Simon, psychologists (abstracted):


“a set of elements; operators; initial state of knowledge; problem; total knowledge available (temporary dynamic information; the knowledge state itself; access information; path information; access information to other knowledge sources; reference information)” (Human Problem Solving, p. 810).

Coad and Yeardon define object-oriented analysis within the scope of System Analysis Methods referring to the following definition of the process:


“Analysis is the study of the problem, prior to taking some action” (De Marko, 1978)

and:


“Systems analysis usually begins with a textual requirements document, a series of discussions with client, or both” (p. 17).

In contrast, Stair and Reynolds state:


“Systems Analysis starts by clarifying the overall goals of the organization and determining how the existing or proposed information helps meet them” (p. 547)

Of what practical significance are these distinctions in our study of information system analysis and design?  The three positions clearly state that analysis starts with a problem.  Indeed, information system analysis and design does start with a problem.  But “problem” in relation to what?




“identification of problem”




“..textual requirement”




“..clarifying overall goals of an organization”

The information systems analyst and designer are sought to either:  1) fix a system that has not met field expectations due to failure or inefficiency; or 2) formulate a DIK environment (system) to meet new demands on the organization (system) posed by field.  The initiation of the system analysis and design function centered solely on a problem is necessary but not sufficient.  The problem needs to be centered on the acknowledgement of an event, a state and condition.  From this acknowledgement, the textual requirement, organizational goals can be focused and pursued.

If the focus of an information system is the object, then the questions asked are:  Is an information system an object, or a number of objects?  Does the information system analyst and designer consider the objects that are part of the system, or does the information analysts consider objects as specific identifiable entities (i.e. sensors, displays, computers, etc) that are the primary focus of an ADIK system? 

As stated previously, B & P consider objects as individuals, locations and relationships that are part of events.  Coad and Yeardon consider object citing the oxford dictionary as “a package of information and a description of its manipulation”  They offer:


“An object is an encapsulation and an abstraction:  an encapsulation of attributes and exclusive services on these attributes; an abstraction of problem space, representing one or more occurrences of something in the problem space” (p. 57)

This introduction to event serves as preliminary to the role of the event in the ADIK system development cycle.  In this direction we consider and contrast event analysis and critical analysis.

Event analysis is a critical part of the analysis of the ADIK system whose goal and objective is to meet the user’s needs and requirements.  Event analysis is complex investigatory process in which the various attributes and properties of an event (temporal, spatial, relational) are identified and documented.

Critical analysis is an essential part of the design process that follows or accompanies the analysis.  Critical analysis is the process of determining the most effective ways that various components of the ADIK system respond to the event based on the goals and objectives that the ADIK is to function and serve.

Event analysis includes the identification of objects and subjects within the scope of the event.  Dictionary defines “subject”:



“a person or thing being discussed or studied”

Coad and Yeardon discuss “subject”:



“subjects provide mechanisms for controlling how much of a model a reader (analyst, manager, or customer) is able to consider and comprehend at one time” (p. 93)

Event Analysis includes the identifying of subjects and their attributes.  An attribute is defined as:



“..data elements used to describe an instance of an object or classification structure” (p. 101)

Attributes are defined by applying the following steps:


Identification of the attribute


Position of the attributes


Identification and definition of instance connections


Revise objects


Specify the attributes and instance connection constraints.

Each of these aspects now discussed in Chapter 4.

Chapter 3

The Event:  Part 2

(Not edited)

A careful acknowledgement (identification) of attributes of events is important in the system analysis process.  The following are some of the reasons for this importance.

First, they provide details of an object(s) that are part of an event – details that are necessary in identifying the characteristics and function of the sensors (acquisition subsystem).


Example:  Event – Fire in SIS building*

Objective of the ADIK system: provide efficient discharge of faculty and students from SIS building.




Objects:  
Faculty and students




 

Stairs






Rooms






Smoke






Alarms

It should be understood that text definition of an object may differ.  In Object Oriented Analysis, an “object” is “an encapsulation of Attributes and excursive services:  an abstraction of something in the problem space, with some number of instances in the problem space” (C/Y, p. 31).  Stair and Reynolds define “object” as “data and the actions that can be performed on the data” (S&R, p. 172).  Booch states:  “…we have identified objects such as Master file and update and Add check sum, which derive directly from the vocabulary of the problem domain” (Object Oriented Analysis and design, p. 17).

Second, there is a filtering out process in the identification of attributes.


Example:  For each of the above objects, attributes are identified:





Faculty/students: gender/number/handicapped

Third, an even changes character (composition) as a function of time – revealing more attributes.  Acknowledging the changes in these attributes is an important part of the system analysis activity.

Example:  Fire as a major property of the even can change in attributes, namely, intensity, dispersion (movement from one location to another, etc.)

*Fire, by definition, is an object that is part of an event.  Pistol, knife is an object of a homicide (event).

Thus, it is desirable in detailing the attributes of an event that the analysis is pursed to an atomic (detail) level.  When this is done it is soon realized that classification of attributes, becomes possible. This means that in the classification process, details of the even that overlap can be grouped leading to more efficient detailing of critical attributes.


Example:  An attribute of fire is smoke.  But different objects that are on fire produce different characteristics (density, chemical composition, heat, etc.).  For each of these characteristics it may be possible to render the analysis to an atomic level.  When the analysis at the “atomic level” is completed, and the analysis is superimposed to the objective of the system, that the more critical aspects will emerge.  This will aid in determining the design characteristics of the sensor subsystem whose objective is to capture these salient attributes.

The fourth reason for a careful accounting of the attributes of an event is that the efficiency and effectiveness of software that will make possible the achievement of the ADIK system objective will depend on it.  The following example is taken directly from Booch (  ):

Consider the structure of a personnel record.  In C++ we might write:



 struct PersonnelRecord



 {




char
name[100]




int
socialSecurityNumber




char
department[10]




float
salary;

Here, we have nine distinct objects, each of which takes up some amount of space in memory. None of these objects shares it space with any other object, although each of them has the same properties, thus their states have a comment representation.

It is good engineering practice to encapsulate the state of an object rather than expose it as in the preceding declaration.  For example, we might rewrite the class declaration as follows:

 Class PersonnelRecord{

Public:


char*
employeeName() const;


int
employeeSocialSecurityNumber() const;


char*
employeeDepartment() const;

Protected


char
name[100]


int
socialsecurityNumber;


char
department[10]


float
salary;

};

Positioning of attributes

As we have learned attributes have properties.  These properties are now placed in relation to each other – in a form of some classification scheme.  Classification of attributes of events, aids in dealing with the important aspects of the event.  Studies have shown that the human organism can only handle a limited number of subjects in memory (Miller’s 7 + - 2).  Applying this concept to event analysis, classification reduces the number of critical categories to those that the system can handle.  This provision of  event analysis should correlate to the objective of the system and the criteria that is applied to the design of the system.  If the objective of the ADIK system is to provide human aid in dealing with a wide range of possible events that could be considered as catastrophic (bomb, fire, health epidemic, etc), then analysis includes an ordering of the properties that all of these events share.

Example:  Time and space may be an attribute of a catastrophic event.  For each of these dimensions, there is a need for classification that is pertinent to the objective of the system.  A fire, or bomb scare that occurs at night of course, would not have the same properties as that which occurred at noon.  A bomb scare announced at a sport event would have the same properties as that which included posting of the bomb in mail depositories.

Identifying Instance Connections

In a particular event, certain colliery events occur at different points in time and space.  In event analysis there is a mapping of one instance to another.  For example, in an automobile accident, the objects are vehicles; operators; passengers; road, etc.  Each of these elements is part of the accident (event).  As discussed, each has attributes.  The even is composed of objects, their attributes and their relationship to each other.  The rules are to identify the connections in time and space, insuring commonality of attributes.  Limit the connections between the objects to those that are absolutely necessary to meet the objectives of the system.  The possibility will exist where there are many to many instant connections.  For example, heavy rain may be one instance, in time, as part of the accident as an event.  In this case, examine carefully, as part of the analysis, redundancy in accounting for the attributes that make up the event.  Inasmuch as windshield wipers can be expected to be operational during the conditions that define the event, it may be necessary to consider the condition of the wipers and also the conditions of the tires.  The age of the windshield wipers and the tires would be a parameter of the analysis of the event while the make of the tire, or windshield wiper may not be.  The rule here is to limit the number of physical parameters to those that are consistent with the objectives and the established criteria for the system to be provided the user.

Methods and Tools Related to Event Analysis

Stair and Reynolds refer to review:  “event-driven review is triggered by a problem opportunity such as an error, a corporate merger, or a new market for products”.  For our current attention it is important that we acknowledge these distinctions that are applied to event analysis inasmuch they define the approach that is undertaken in the analysis and design of the ADIK system.  Although all of the definitions of event analysis cover essentially the same ground, they start from different perspectives.  This is indeed true, when the tools for event analysis are acknowledge and studied.

While Object Oriented Analysis is one of the methods that can be engaged in the analysis of an event, the intellectual/investigatory resources of several disciplines are available and can be applied to the work that is subsumed in the analysis of events.  Psychologists, for example, focus on the characteristics of the stimulus in attempts to understand human behavior.  In their analysis, statistical methods are used to determine the significance of their findings.  Likewise, sociologists apply the methods of the various social sciences and apply a wide spectrum of methods of their own in their attention to individuals in groups and social structures.  There are other investigatory methods that can be applied in the attempt to isolate the important properties of the event critical in the process of ADIK system analysis and design.  These methods apply to criminal investigative analysis, medical diagnosis and system failure.

Criminal Investigatory Analysis

Tracking specific characteristics or instances of an event (a crime) provides the analyst with an important source in defining the critical attributes of the event, as data, to be acquired.

“A recent example involved a serial rapist committing daytime sexual assaults in the business district of a major city.  The criminal personality profile in this case indicated that he was the type of serial rapist that would strike every seven to 15 days, and he would continue to attack until apprehended.  He would follow lone women onto elevators in high-rise buildings and force them off the elevator to secluded stairways before beginning the sexual assault.  Of his eight attacks, three had occurred in the same building.  All of the incidents, over a three year period, were within a two block area in six different buildings.” (p.28-8) (James J. Horan IN: J.J. Grau [1993] Criminal and Civil Investigation Handbook]

Reconstruction of an event is a method used in criminal investigatory procedures and can serve as an aid in the ADIK analysis process.  Parts of an event (crime) are identified and then placed in juxtaposition to each other thus, providing a hypothesis as to the underlying factors that constitute the event.  Reconstruction is referred to as simulation by systems theorists and practitioners.  Simulation is a common method in event analysis in ADIK system analysis and design.  Another term that is applicable is prototyping (see S & R, page  533).  Simulation and Prototyping will be discussed later in this text.

Identification of crime (event) characteristics enables the ADIK system analyst to anchor the various properties of an object in the event.  For example, studying the various aspects of child molestation and kidnapping will assist law enforcement to identifying perpetrators entails identifying the properties, both implicit and explicit that are part of the crime (event).  Identifying the various characteristics of passenger vehicles will enable designers to attend to them in improved design.  The same data could be applied in investigations causal factors in vehicular accidents.

Historical Reference refers to the repetitiveness of the even as a function of time and space.  Crimes do not occur in isolation of other crimes.  Certain criminal events can occur with a certain degree of frequency.  Tornadoes occur in some locations more than other locations.  Establishing the history of events is part of the ADIK system analysis function.

Determination of the frequency of the event and its attributes is a part of criminal investigatory procedure.  An attribute of an event keeps on reoccurring.  This acknowledgement could aid or deter criminal investigatory procedure in proving false assumptions as to the nature of the event.

Diagnosis

Diagnosis is a general term that refers to the method that is applied in the identification of states and conditions (symptoms) of an entity  (organic/inorganic).  Diagnosis scan be considered to be part of the investigatory process.  Generally, diagnosis is prominently discussed and applied to the identification of causes related to symptoms varying kind and complexity.  Its relevance to event analysis centers on the methods that are use din the diagnostic process.  The process entails the generation of a hypothesis about an attribute of an event and its relation to other attributes that have been accounted.  It is a matter of noticing the effect of one attribute on another, generating assumptions about the states and confirming a particular hypothesis about the attribute in the event.  Newell and Simon caution us when we consider frequency of occurrences in events [protocols]) that by isolating these occurrences in bits, we may have actually destroyed their important role as part of the whole (N & S, Human Problem Solving, p. 497).

System Failure

When organisms die, some of their parts fail.  Organisms are Data, Information and Knowledge systems.  Systems that augment the organism basic functions also fail (see Horton, Lewis, Wise and Debons, p. 148-149, particularly in reference to Scriven).  Thus, the autopsy is a method of investigating system failure.  Applied to a wider frame of reference, the identification of causes relating to system failure is forensic science.  The subject of forensic science covers a broad ground, only part can be considered here.  Forensic science could have also been included under our discussion of criminal investigatory methods.  The center of forensic investigation is the (probable) cause of a state (event).  The method entails the identification of all possible processes (conditions, forces, etc) that led to the event in questions (In the autopsy, what caused the death [failure]).  This demands careful attention to evidence “that might provide telltale signs indicating step by step ways in which each of the alternative causes is most likely to operate” (Wise/Debons: Information System Failure, p. 149).  An example, specific to event analysis can aid in the understanding of this point.

Years ago the third larges retail company in the United States faced bankruptcy.  An analysis of the events leading to the bankruptcy (Nahaoiaraii) revealed the influence of changing accounting credit procedures for its customers.  Sales declined (event) sharply but did not receive the attention (acquisition) they merited and demanded.  Thus, credit accounting policies were not amended to correct for what was apparent a dysfunction in organizational procedures and attention.  Lacking any options in meeting the organizational status, the company declared bankruptcy.  As part of this process, they initiated a liquidation hoping the program would alleviate their burdens and recommend a different class of bankruptcy.  This would provide reorganization of the company and enable it to recover financial standing to its creditors.  The Company’s board of directors met in session following the liquidation to determine if there were sufficient resources on hand to consider reorganization of the company based on federal established statutes.  The board decided to declare bankruptcy under a provision what would excluded the possibility of recovery.  This was done despite the fact that the liquidation sales did net sufficient revenue to enable them to qualify for another more favorable bankruptcy statute!

This is only one of a number of illustration that can be included that would demonstrate the system failures can provide insightful understanding of the events and how they can be analyzed and systems designed accordingly.  At this point we are ready to ask the question:  How are the result of the event analysis applied to the analysis of the ADIK system components?  More direct to our present attention:  What are the important attributes to be captured by the system after they have been identified and understood?

We start our study by considering the Acquisition component of the ADIK (EATPUTr_ system.  At this point in our study, we should keep in mind that we are attempting to provide an Information system to the user – a system that increases awareness – answers questions of what, where, when and who, directed to eh specific objectives indicated in the RFP.  These documented objectives were to be realized and conform to specific criteria provided by the user of the system.

