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Computers and the real world

Software today is mostly geared towards developing quick and cost efficient
solutions

The result is a focus on developing software languages that emphasize passing
commands to machines as expediently as possible

Less attention is given to teaching computers about the world they will be
operating in and more given to building programs



Computers and the real world

Why shouldn’t maximizing the efficiency of programming,
which is mostly a method for passing commands to computers,
be the only focus?

Why should we care about teaching computers about the real world
beyond traditional programming?



Command Oriented software development

Because passing commands to computers combined with describing
real world situations, makes us mix two different skills and toolsets

Yet, there are plenty of ways to teach computers the situations they will be
working in and to ensure they are designed to behave desirably now and in the

future

However we are still focusing on technology that makes modelling the world
harder and writing software easier



WHERE e.PrisonID IN ('D3A71B4C-52BF-40AA-A4B6-212C60DD88F8', '26A56662-
B431-4E61-B95F-8F61BE6379B2', 'B87F5C5D-173B-45F0-B8D0-9BB44D2B775E")

\_

Searching for Stored Information

Mr. President, what was
your experience in prison
after being arrested in

SELECT e.ID, e.prisonerlD, e.prisonID
FROM tblIPRlexperience e
INNER JOIN tbIPRIprisoner PR ON PR.ID = e.prisonerID
INNER JOIN tbIPRISON P ON P.ID = e.prisonID

AND e.PrisonerlID = '66C6E52D-3975-4EDE-946E-50C6A2285BES5’
AND e.StartDate > 1962

19627

How will either party know
which of millions of memory
retrievals actually answers
the unspoken questions:
“How did you feel? What
contributed to your resilience?
What gave you the strength?”



In their heads, people model all the time

When you enter a room and recognize an individual, you know whether
to greet them or not and what sort of greeting is appropriate

This is because people have a template or blueprint, known in psychology as a
schema, of what to expect, and what is expected of one in different situations

Furthermore, the schema is not static; changes and additions can and are
applied as we explore a situation further



You are modelling all the time

In other words, people make, maintain and expand models as they go along

Whether going to a restaurant, eating at home or at a work function, we have
a picture of what those scenarios are going to be like, what we and other
individuals need to do as well as what to anticipate from the situation



Comprehension of the real world

For example a person’s age has multiple uses in society, therefore this data needs
to inform the activities it is relevant to. How can this occur without knowing how the
age factor affects or modifies these activities?

If one is to assume that simplf)]/ knowing someone’s age can be utilized by anther
Party_wrghout a model in which this propagates, wouldn't young children know what
he significance of their age is? A question like “why are regular vision tests

relzguwed to renew drivers licenses after age 60?” would be answerable by 3 year
old.

However, children do not inherently know how age affects the world. They need to
build up a model of the world.



Understanding the world

Moreover, age is something that is required in many models; for example the
right to vote, got to school, join the military, engage in recreational activities,
drive without supervision, rightful inheritance and even what behavior society
deems appropriate. All are complex models involving biological, psychological,
and other factors affected by one’s age. This is why we teach children
particulars and how these factors and age are significant to many processes.

That we need to teach children such norms makes it clear that facts like age
need to be built into models of the world with cause and effect. In order for a
software system to infer what to say to whom and when, requires the compute
to have awareness of these same associations.



Understanding the world

However, there is a huge gulf between a computer understanding the world it
operates within and a computer understanding commands in day to day
software development

Of course, we have data models and rules that try to emulate the world.
However, the structure of data models such as UML, are primarily aimed at
making it easy for developers to program computers and avoid duplicated data.
Allot less work has gone into providing structures for describing the world, such
as ‘context



Describing the real world

Modelling the real world for computers can in certain scenarios approach the
complexity found in physics discovery
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However, usually it is much simpler and more akin to mathematical models
that expose relevance between things that exist, that are used, quantified
and qualified in the real world



Describing the real world

Archimedes and Newton were not software developers or experts in passing
commands to machines
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They were experts in discovering and describing the relevance between
phenomena in the real world: What are the components that make ‘that” happen?



Simulating the real world

Archimedes and Newton did not rely on commands to develop their models.
They described the world of new concepts and how these concepts interact with
existing ones

Loading..

They developed models for this in Physics and Mathematics to communicate this
to domain experts. Modeling relationships in the real world is not the same as
passing commands to a machine. Doing both together makes it hard for the domain
expert and the software expert



Describing the real world

Do we hear of physicists using UML to describe physical phenomena?
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Challenges in modelling the world

When creating a model, one needs to take multiple parameters into account

However, these parameters may not all be known when a model is begun, nor
how they are related to each other and enterprise goals

Therefore further relevance connections or attributes can be discovered in due
course.

Trying to do too much at the design stage by way of attribute relationships
severely restricts accurate simulation of an environment, sustainability and
extensibility of systems



Machine Learning

So neither the designers nor the end users can get an intuitive grasp of what
the computer has been taught via the data models and rules

Machine learning is the first attempt to address this. However by focusing on
correlation it is often missing the rich contribution to understanding that cause

and effect offers




When do you need modelling?

Whenever you are designing something; architects, mechanical and electrical
engineers always use models

When you need to remember how you defined a set of relationships




When do you need models most?

When there are many exceptions to rules

When there are variations in processes

When there is a need to predict behavior in a variety of situations
When you need a lot of logic to be easily scrutinized by stakeholders
When complex logic needs to be maintained

When complex logic needs to be extended regularly



What type of models are there in general?

Existing modelling technologies
These models typically require conventional software to execute

Models for writing code more easily with less programming expertise (low code)
as well as models to facilitate the understanding of relational databases and
the querying of databases by end users

Conceptual models for managing complex real world issues such as software
requirements and complex interactions such as prediction logic



What type of models are there in general?

Emerging modelling technologies:

Conceptual models that include the execution code
Conceptual models that can be converted to code automatically

Future expected technologies:

Conceptual models that can be read by a computer as written. This goal has
been pursued since the inception of computerization, however it is possible
that the challenges far outweigh the value



Interrogation by stakeholders: Logic needing to be scrutinized by many
stakeholders

Imagine a self-driving car making decisions. How many stakeholders are
affected?




Predicting behavior: Secure data needing to be protected from unauthorized
access
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security diagram.png

ot of logic; Scheduling repairs in the marine business

Search [NODE: RESOURCE AVAILABLE FOR THE FULL DURATION - RAFTFD - {contex: £5, A} - (status: YeslNo}
E-[C]GENERIC SCHEDULAR ] i
=+[]SCHEDULE using System;
- []SCHEDULE ITERATOR using System Collections Generic;
using Ulysses. Overlay v4. Scripting;

=] DSCHEDULE PREDICT COMMENCEMENT AND DUR“T\ON OF PROCESSES AND ISNTANTIATION OF SUBSEQUENT COMMENCEMENTS
ILD SUB-JOB SCHEDULE - V55 - &

public class RESOURCEAVAILABLEFORTHEFULLDURATICN : INodeValidation

[FIVALIDATE SUB~JOB INTERACTION CONSTRAINTS
-] SUB-JOB SATISFY CONCURRENT PROCESS INTERACTION CONSTRAINT - SSCPIC - fcontext: £5. £PC. RG] - ftatus: SATISFIEDI NOT SATISFIED} | )
- [F1SUB-JOB SATISFY SEQUENTIAL PROCESS INTERACTION CONSTRAINT - SSSFIC - {context: #5J, #PC, BRG] - {status: SATISFIED| NOT SATISFIED) public: void Validate(|OverlayArgument args)
-] SUBIOB SATISFY HAZZARDS PROCESS INTERACTION CONSTRAINT - SSHPIC - {oontext: #5J, #PC, #RG) - {status: SATISFIED| NOT SATISFIED)
SUB-JOB SATISFIES RESOURCE GROUP AVAILABILITY CONSTRAINT - SSRGAC - foortext: #5J, 57} - {status: SATISFIED| NOT SATISFIED) NodeValidationArg arg = (NodeValidationArg)args,
RESOURCE AVAILABLE FOR THE FULL DURATION - RAFTFD - {context: #5J. B - fstatus: YesINo}| baolIsOccupied;
£[C1PROPOSED END DATE FOR PROCESS - PEDFF - {context: £3., A} - {status: Proposed End Date for Progsss) ) )

: 7| RESOURCE NOT OCCUPIED FOR SRECIFIC PROCESS COMMENCEMENT DATE - RNOFSD - foontext: £5J, £R) - stetus: YesiNol DateTime ProcessEndDate = Convert. ToDateTime(arg. ValuesFromLinks ContainsKey("PROPOSEDENDDATEFORPROCESS")),

& DSYSTEM TO PRE ORGANISE SELECTED INTERELLATED PROCESSES SET DateTime ResourseCommencementDatg = Conver‘F,ToDateTlme(arg,ValuesFromL\nks,ContamsKey("AVAILABIL\TYOFRESOURSES"));
& I FINE GRAIN SCHEDULING (FINE GRAIN EVENT AND SCHEDULING) Int ResourseDuration = arg.ValuesFromLinks.ContainsKey("UPDATERESCOURCESAVAILABILITYDURATION-URAD"; /in days
&+[FICOARSE GRAIN SCHEDULING (COARSE GRAIN EVENT AND RESOURCES)

2 FICOARSE GRAIN [TERATORS Jicalculate the end date
¢ [F140B RESOURCE CREDENTIAL MATCHING (VIA ITERATOR) - JACM - fcortest: - #RG) - ftatus: ) DateTime PossibleEndDate = ResourseCommencementDate AddDays(ResourseDurat\on)i
[FICOMPUTE RESOURCE AVAILABILITY FOR MAIN PROCESS - CRAMP - {context: #DD, #R} - {Status: Yes\No} arg.NodeValue = (PossibleEndDate »= ProcessEndDate) ? "yes" :"'no
[FIMATCH DEMAND TO FEATURE TO RESOURCE AVAILABILITY A }

[C1RESCURCES BASED ON SUB JOB RESOURCE FEATURE CAPAIBILITY REQUIREMENT MATCH- RG - fcortest: #5J, #R} - {status: Feature Name}
[CIPERFORM JOB RESOURCE CREDENTIAL - REQUIREMENT MATCHING - ACTION NODE

DRESOURCE AVAILABILITY FOR MAIN PROCESS DATE AND DURATION - RAFMPDD - {context: #R, #DD} - {status: actor name)
VALIDATE RESOURCE AVAILABLE FOR THE WHOLE DURATION - VRA - {context: #R, 0D} - {status: Yes\Mo)

DPERFORM RESOURCES ABILITY BASED ON MAIN PROCESS DATE AND DURATION - PRABOPDD - {context: #DD)] - {status: - }
[CIDURATION OF PROCESS

[C]INITIATION OF PROCESS

[FlINTERACTIONS % CONFLICTS (NOT ALL CONFLICTS WILL APPLY TO GENERIC SCHEDULAR)

[CIPERFORM JOB RESOURCE CREDENTIAL - REGUIREMENT MATCHING

[C]DURATION OF PROCESS

[C]RERUN SCHEDULER MODULE BASED ON NEW BOUND RELATIONS

[CIoPTMISE RESOURCE UTILIZATION

= [CJRESQURCE CALANDER

[C]wRH RULES FULFILLED ON ALLOCATION OF WORK ON SPECIFIC DATE

[ UPDATE RESOURCES AVAILABILITY DURATION- URAD - {contexd: #R} - {Status: duration}

["1UPDATE RESCURCES AVAILABILITY DATE- URADT - lcontext: #R) - {Status: date}

[C]Cortext Management Area Cluster
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Executing models versus non executing models;
What’s the difference in technical terms;

Conventional Coding With the Overlay

SELECT e.ID, e.Status, p.Id, r.id, ptb.BuildingID, e.EventTypeID

FROM tblEvents e . .
INNER JOIN tblPersons p on p.Id = o.UssrID Each node retrieves its value

INNER JOIN tblRoles r on r.Id = e.RoleID from a file and does not require
INNER JOIN tblPersonsToBuildin tb on ptb.PersonlID = p.Id a retrieval query that would need

2 ; 3 gk ok S Juely ; Node Cluster
WHERE p.id = 1 EA-90ES-1 DO983B6A torunat runtime
AND e.Status = 'TE_DEC

Tables
1
; Ew, |
)
= e
1
State in the form of context: Using node clusters,
3 which building, whichrole, which person etc., the model describes
accompany each node, and each node has a status value. everything
So node status and node stae are visible in the model
2 accompanied by adjacent code in the link between nodes,
allowing traceabilty and cause and effect,
1 and therefore, relevance
,-s"'{;:'_ . _—-::‘\,
Through an SQL query

we are able to retrieve records from the RDBMS,
which includes non-contextualized information.
This information is manipulated through algorithms
implementing business logic (code) depending on the
desired process (user action).

Lot NODE TO NODE
Bl': PROPAGATION LOGIC
el
Person
Code & Data Point User Action N2 Code on Link

(Lock Door) 7" | (Door Status) (Lock Door)




xecuting models versus non executing models;
hat’s the difference in technical terms;

NUUE 1U NU Ut
PROPAGATION LOGIC

Code & Data Point "Eve 5 Code on Link
(Lock Door) 7" | (Door Status)
ﬁ‘mriggtggm%rmﬂgﬂomgm s logic within non- T~ i i b gy e
odel " . arg.PathApproved = True
» Retrieve the required iﬂfomaﬂoﬂ arg.AffectedNadeS\:ate.Add(' ,Guid.NewGuid())
» Read data of retrieved information . aFg.At fectedNodeState.Add("Events ",1line)
» Assign data to algorithm variables S
» Execute corresponding code validation part
forthe particular use case
» Referto reusable Stored Procedure
for executing the event The link contains code that
However, code cannot identify the context of attributes, changes the status of the affected
since it is Impossible to attach context to selected node without needing to include any
datapoints location retrieval logic

Unlike storing an event with state when

el s S o the event needs other tables to describe how the event is
If ecoreLeTERvENT O o connected to the processes itbelongs, the Overlay does
pemse the following...

SET @BuildingId - @I0
END

ELSE IF GINTITIATEDEVENTID <> '00000000-0000-0000-0000-000030000000"
BE!

SELECT @6uildingID-BuildingID From thlPersons WHERE 1D - EUSERID
END
IF @8uildingID 20
BEGIN
INSERT INTO tblEvents(Id,EventTypeID, UserID,RoleID, DateTime, Status, InitiatedEventID
VALUES
610, BEVENTTYPELD, QUSERID, GROLEID, GDATETIME, @STATUS , @INTITIATEDEVENTID

END

Conventional code can join two attributes in one stage of propagation,

but cannot connect more than one stage of propagation because the code is
in two parts: data retrieval and propagation.

Neither conventional data retrieval nor propagation provide metadata soas to
distinguish a node’s state and thus relevance to other nodes.

More importantly neither the data model nor the data retrieval mechanism
provides sufficient state information to each node to allow the propagation

1d Status paths to be recognized by the system in the form of a cause and effect model.
éC3E2ES=4-ZD|7-4GSD~SH:3-6EEB4DD5EE2A | TE_DECLARECLASSROOMSECURE

stores an event with state




TASK ASSISTANT

Software that works

Ulysses

SYSTEMS

THANK YOU

Since 1996, Ulysses Systems is a leader in software innovation for the Maritime Industry, providing management solutions
to ship-owners and ship managers. Its award winning software, Task Assistant® enables both office and seagoing
personnel to work intuitively, efficiently and effectively. Class certified by DNV, Bureau Veritas and ClassNK, Task Assistant®
is designed to require minimal fraining. Managers should expect a fast return on total software lifecycle cost from reliable
and mature process optimization and minimization of information gaps.
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