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introduction

fact or message with recognisable news in 
semantic context
(machinereadable) characters / numbers 
that may contain information
structured data which are interrelated 
(associated)

information

data

knowledge

knowledge

hardwarehuman being

software



5constructive development – complexity – example

practice theory

monolithic java application

hierarchical universe
toplevel container

systemknowledge separation
body and mind

universal translator pattern
human communication

physical dimensions

human thinking

structure for states and logic

doublehierarchy knowledge

introduction
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introduction

• bundling of attributes and methods – coupling, no flexibility

• reflective meta architectures – bidirectional dependencies

• bidirectional dependencies – complexity, circular references

• global / static data access – untraceable data manipulation

• container inheritance – falsified container content

problems – more in cybop book
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dog, dogs
old new

copy

dogs, dog, 

Hashtable
 put(Object key, Object value)

ExtendedHashtable
 put(Object key, Object value)

falsifying container inheritance [iaq, dr. norvig]

super.put(key, value);
super.put(key + “s”, value);

dogs, dogss

introduction
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+/

structure
procedure

class
inheritance

traditional
programming

new
concept

ideas

scientific
disciplines

statics & dynamics
knowledge schema

state & logic

cybop

introduction
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• software engineering = systems engineering
• system as a whole gains in importance
• biological / human   software system→
• physical brain: neural network
• logical mind: concepts

relation

introduction

• science of information and control
• in living things or machines (norbert wiener)

cybernetics (kybernetes = steersman)

• biological principles applied to
• study and design of engineering systems

bionics (biocybernetics)

interdisciplinary

interdisciplinary

CYBOP
CYBOP
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item
(human being)

discrimination

psychology
online thinking (1st order)
offline thinking (2nd order)

self Concept

thinking = association of:
 sensoric signals with
 terms of a language

 category
(living thing)

sub

super
is

a

categorisation

plato – aristotle – alexander
category

living thing
human, animal, plant

generalisation
specialisation

 

compound
(brain)wh

ol
e

pa
rthasa

composition

gottfried wilhelm leibnitz
monades

human being
eye, brain, arm

container
element

statics and dynamics
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statics and dynamics

Champus_coverage

handicapped_program_cd : CE
non_avail_cert_on_file_ind : BL
retirement_dttm : TS
station_id : II

Referral

authorized_visits_qty : REAL
desc : ED
reason_txt : ED

Healthcare_finances

Message_control

Acts (Services)

Appointments & 
scheduling

Roles

             HEALTH LEVEL 7
 REFERENCE INFORMATION MODEL
                  RIM_0099

released September, 2000 reflects RIM changes 
through Harmonization on 8/31/2000

Observation

value : ANY
derivation_expr : ST

Medication

form_cd : CD
route_cd : CD
dose_qty : PQ
strength_qty : PQ
rate_qty : PQ
dose_check_qty : PQ

Procedure

entry_site_cd : SET<CD>

Supply

qty : PQ

Diet

energy_qty : PQ
carbohydrate_qty : PQ

Condition_node

Consent

Enitites

Document_service

completion_cd : CV
set_id : II
storage_cd : CV
version_nbr : INT
copy_dttm : TS
origination_dttm : TS

Billboard produced by:
Rochester Outdoor Advertising

Healthcare_provider

specialty_cd : CV

Container

capacty_qty : PQ
height_qty : PQ
diameter_qty : PQ
barrier_delta_qty : PQ
bottom_delta_qty : PQ
seperator_type_cd : CD
cap_type_cd : CD

Access

gauge_qty : PQ
entry_site_cd : CD
body_site_cd : CD

Device_slot

Device_request

requested_qty : REAL
type_cd : CE

Device_group

id : II

0..*

0..1

requests 0..*

is_requested_by 0..1

Device

slot_size_increment_qty : PQ
manufacturer_model_nm : ST
last_calibration_dttm : TS

0..*

1

is_scheduleable_unit_for

0..*

is_scheduled_by1

0..*

1

requests0..*

is_requested_by1

0..*

1..*

contains0..*

belongs_to1..*

Notary_public

notary_county_cd : CE
notary_state_cd : CE

Employee_Employer

addr : AD
hazard_exposure_txt : ED
job_class_cd : CV
job_title_nm : ST
telecom : TEL
protective_equipment_txt : ED
salary_qty : MO
salary_type_cd : CV
status_cd : SET<CS>
occupation_cd : CE
job_status_cd : CV

Sample

body_site_cd : CE
category_cd : CV
content_category_cd : CV
description_txt : ED

Living_subject

birth_dttm : TS
deceased_dttm : TS
deceased_ind : BL
eye_color_cd : CE
qty : REAL
diet_category_cd : CS Material_relationship

type_cd : CS
inversion_ind : BL
effective_tmr : IVL<TS>
position_nbr : LIST<INT>
qty : PQ

Material

form_cd : CV
danger_cd : CE
desc : ED
qty : SET<PQ>
status_cd : SET<CS>
effective_tmr : IVL<TS>
handling_cd : CE
category_cd : CE

0..* 1

has_source

0..* is_source_for 1

0..* 1

has_target

0..*

is_target_for

1

Patient_service_location_group

id : II

Patient_service_location_request

type_cd : CV

0..1

0..*

is_requested_by

0..1

requests
0..*

Patient_service_location_slot

Facility

mobility_ind : BL
addr : AD
desc : ED
licensed_bed_nbr : REAL
telecom : TEL
status_cd : SET<CS>
category_cd : CV
slot_size_increment_qty : PQ

1..*

0..*

belongs_to

1..*

contains

0..*

1

0..*

is_requested_by

1

requests
0..*

0..*

1

is_scheduleable_uni t_for 0..*

is_scheduled_by
1

Inpatient_encounter

length_of_stay_qty : PQ

Practitioner_provider

position_cd : CV
primary_care_ind : BL
slot_size_increment_qty : PQ

Practitioner_Certifier

board_certification_type_cd : CV
certification_dttm : TS
recertification_dttm : TS
residency_field_cd : CE

Military_person

military_branch_of_service_cd : CV
military_rank_nm : ST
military_status_cd : CV

Location

gps_txt : ST

Software_module

software_version_nm : ST

Logical_entity

logical_entity_type_cd : CS
definition : ED

Bad_debt_billing_account

bad_debt_recovery_qty : MO
bad_debt_transfer_qty : MO
transfer_to_bad_debt_dttm : TS
transfer_to_bad_debt_reason_cd : CV

Encounter_drg

approval_ind : BL
assigned_dttm : TS
confidential_ind : BL
cost_outlier_qty : MO
desc : ED
grouper_review_cd : CE
grouper_version_id : II
outlier_days_nbr : REAL
outlier_reimbursement_qty : MO
outlier_type_cd : CV

0..*

1

is_assigned_to0..*

is_assigned 1

Language_ability

mode_cd : CV
proficiency_level_cd : CV

Manufactured_material

expiration_dttm : TS
lot_nbr : ST

Health_chart

status_cd : SET<CS>

Health_chart_deficiency

assessment_dttm : TS
desc : ED
level_cd : CV
type_cd : CV

1

0..*

has_an_assessment_of

1

is_assessed_against

0..*

Bad_debt_collection_agency

0..*

1

is_assigned_to0..*

is_assigned

1

Diagnostic_related_group_definition

base_rate_qty : MO
capital_reimbursement_qty : MO
cost_weight_qty : MO
id : II
major_diagnostic_category_cd : CE
operating_reimbursement_qty : MO
reimbursement_qty : MO
standard_day_qty : PQ
standard_total_charge_qty : MO
trim_high_day_qty : PQ
trim_low_day_qty : PQ

1

0..*

defines 1

is_defined_by0..*

Guarantor

financial_class_cd : CE
household_annual_income_qty : MO
household_size_nbr : REAL

Insurance_certification_contact

participation_type_cd : CE

Healthcare_benefit_product_purchaser

Act_collection

name : ST
desc : ED
effective_tmr : IVL<TS>

Organization

org_nm : SET<ON>
standard_industry_class_cd : CE
addr : SET<AD>
telecom : SET<TEL>

0..1

1

is_a_role_of0..1

takes_on_role_of 1

1..1

0..*

establ ishes

1..1

is_establ ished_by

0..*

Billing_information_item

condition_cd : CE
occurrence_cd : CE
occurrence_dttm : TS
occurrence_span_cd : CE
occurrence_span_from_dttm : TS
occurrence_span_thru_dttm : TS
quantity_nbr : REAL
quantity_type_cd : CV
value_amt
value_cd : CE

Guarantor_contract

billing_hold_ind : BL
billing_media_cd : CE
charge_adjustment_cd : CE
contract_duration_cd : CE
contract_type_cd : CE
effective_tmr : IVL<TS>
interest_rate_nbr : REAL
periodic_payment_qty : MO
priority_ranking_cd : CV

1

1..*

guarantees_payment_under

1

has_payment_guaranteed_by

1..*

Patient_Provider

Act_relationship

type_cd : CS
inversion_ind : BL
sequence_nbr : INT
priority_nbr : INT
pause_qty : PQ
checkpoint_cd : CS
split_cd : CS
join_cd : CS
negation_ind : BL
conjunction_cd : CS

Act_act_collection_relationship

sequence_nbr : REAL
priority_nbr : REAL
note_txt : ED

1

0..*

has_parts

1

is_part_of

0..*

Patient_billing_account

account_id : II
adjustment_cd : CV
authorization_information_txt : ED
billing_status_cd : CV
certification_required_ind : BL
current_unpaid_balance_qty : MO
delete_dttm : TS
deleted_account_reason_cd : CV
expected_insurance_plan_qty : REAL
expected_payment_source_cd : CV
notice_of_admission_dttm : TS
notice_of_admission_ind : BL
patient_financial_class_cd : CV
price_schedule_id : II
purge_status_cd : CV
purge_status_dttm : TS
report_of_eligibility_dttm : TS
retention_ind : BL
signature_on_file_dttm : TS
special_program_cd : CV
stoploss_limit_ind : BL
suspend_charges_ind : BL
total_adjustment_qty : MO
total_charge_qty : MO
total_payment_qty : MO
separate_bill_ind : BL

0..*

1
pertains_to

0..* has

1

0..1

0..1

is_the_prior_account_for

0..1

has_as_a_prior_account

0..1

0..*

0..*

has_payme nt_guaranteed_by0..*

provides_payme nt_guarantee_for

0..*

0..*

1belongs_to

0..*

has 1

Act

id : SET<II>
mood_cd : CS
service_cd : CD
txt : ED
status_cd : SET<CS>
activity_time : GTS
critical_time : GTS
method_cd : SET<CV>
body_site_cd : SET<CD>
interpretation_cd : SET<CS>
confidentiality_cd : SET<CV>
max_repeat_nmr : IVL<INT>
interruptible_ind : BL
substitution_cd : CV
priority_cd : SET<CV>
orderable_ind : BL
availability_dttm : TS

0..* 1

has_source

0..*

is_source_for

1

0..*
1

has_target

0..*
i s_target_for 1

10..*

is_collected_by

1

col lects

0..*

0..*

0..1

is_charged_to

0..*

has_charges_for

0..1

Participation

type_cd : CS
tmr : IVL<TS>
note_text : ED
signature_cd : CV
function_cd : CD
awareness_cd : CV

0..*

1

for0..*

has
1

Role_role_relationship

type_cd : CS
effective_tmr : IVL<TS>
id : SET<II>
status_cd : SET<CS>
responsibility_cd : CS

1..1

0..*

is_root_for

1..1

is_leaf_of

0..*

Transportation

Encounter_facility_association

accommodation_cd : CV
effective_tmr : IVL<TS>
status_cd : SET<CS>
transfer_reason_cd : CV

1

0..*

is_si te_for

1

is_sited_at

0..*

Person_Language

0..*

1

speci fies_abi lity_in 0..*

i s_speci fied_by
1

Person_name

effective_tmr : IVL<TS>
nm : PN
type_cd : CV

Patient_appointment_request

Patient_slot

Financial_transaction

alternate_desc : ED
desc : ED
extended_qty : MO
fee_schedule_cd : CE
insurance_qty : MO
posting_dttm : TS
qty : MO
transaction_batch_id : II
transaction_cd : CE
transaction_dttm : TS
transaction_id : II
transaction_type_cd : CE
unit_qty : MO
unit_cost_qty : MO

0..1

0..*

categorizes

0..1

is_categorized_by0..*0..*

1

is_associated_wi th 0..*

has 1
0..*

1

pertains_to

0..*

i s_associated_wi th

1

Healthcare_benefit_coverage_item

service_category_cd : CV
service_cd : CE
service_modifier_cd : CE
authorization_ind : BL
network_ind : BL
assertion_cd : CE
covered_parties_cd : CE
qty : REAL
quantity_qualifier_cd : CE
time_period_qualifier_cd : CE
range_low_qty : PQ
range_high_qty : PQ
range_units_cd : CV
assertion_effective_tmr : IVL<TS>
eligibility_cd : CE
policy_source_cd : CE
eligibility_source_cd : CE
copay_limit_ind : BL

0..1

0..*

has_as_components

0..1

is_a_component_of

0..*

1..*

0..*

i s_covered_by

1..*

provides_coverage_for

0..*

Resource_slot

offset_qty : PQ
allocated_qty : REAL
resource_type_cd : CV
status_cd : SET<CS>
start_dttm : TS

Schedule

id : II
10..*

manages

1is_managed_by0..*

Patient_encounter

discharge_disposition_cd : CV
acuity_level_cd : CV
administrative_outcome_txt : ED
birth_encounter_ind : BL
cancellation_reason_cd : CV
classification_cd : CV
encounter_classification_cd : CV
first_similar_illness_dttm : TS
follow_up_type_cd : CV
practice_setting_cd : CV
valuables_desc : ED
pre_admit_test_ind : BL
publicity_constraint_cd : CV
readmission_ind : BL
reason_cd : CV
source_cd : CV
referral_cd : CV
special_courtesies_cd : CV
status_cd : SET<CS>
triage_classification_cd : CV
urgency_cd : CV
valuables_location_desc : ED

0..*

1

is_util ized_during
0..*

util izes

1

0..*

1

is_used_by 0..*

uses
1

Person

disability_cd : CE
ethnic_group_cd : CE
race_cd : CE
administrative_gender_cd : CE
ambulatory_status_cd : CV
birth_order_nbr : INT
education_level_cd : CV
living_arrangement_cd : CV
marital_status_cd : CV
multiple_birth_ind : BL
organ_donor_ind : BL
religious_affiliation_cd : CV
student_cd : CV
status_cd : SET<CS>
credit_rating_cd : CV
addr : SET<AD>
telecom : SET<TEL>
special_accommodation_cd : SET<CV>

1

0..*

com municates_in

1

is_communicated_by

0..*

1

0..*

has1

is_for

0..*

1

0..*

is_requested_by

1

requests 0..*

0..*

1

is_a_scheduleable_uni t_for

0..*

is_scheduled_by

1

0..* 1is_entered_by0..* enters 1

1

0..*

has

1

pertains_to0..*

Resource_request

allowable_substitutions_cd : CV
duration_qty : PQ
start_dttm : TS
start_offset_qty : PQ
status_cd : SET<CS>

Service_scheduling_request

allowable_substitutions_cd : CV
duration_qty : PQ
start_dttm : TS
start_offset_qty : PQ
status_cd : SET<CS>

Appointment

appointment_duration_qty : PQ
notification_reason_cd : CV
expected_service_desc : ED
scheduled_time : GTS
id : II
status_cd : SET<CS>
urgency_cd : CE

0..* 0..*is_reserved_by0..* reserves0..*

1..* 0..*

books

1..* is_booked_in0..*

0..1

0..*

is_parent_of

0..1

is_child_of 0..*

0..1

0..1

is_scheduled_by

0..1

schedules

0..1

Entering_person

0..*

1

is_entered_by0..*

enters

1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

Scheduling_parameter

type_cd : CV
nm : ST
value : ANY

Appointment_request

reason_cd : CE
administrative_type_cd : CE
id : II
priority_cd : CV
change_reason_cd : CE
duration_qty : PQ
requested_time : GTS
appointment_rqst_category_cd : CE
status_cd : SET<CS>
dttm : TS

0..*1 is_requested_by 0..*requests1

1

0..*

requests1

is_requested_by 0..*

0..1

0..*

requests

0..1

is_requested_by0..*

0..1

0..*

enters0..1

is_entered_by0..*

0..*

1

parameterizes 0..*

has_as_parameter
1

Query_response_message_type

Tabular_row_data

FileorBatch

control_id : II
name : ST
creation_dttm : TS
reference_control_id : II
sending_application_id : II
receiving_application_id : II
security : ST
file_batch_count : INT
file_comment : SET<ST>

Application_response_message_type

Query_ack

query_tag : II
query_status_cd : CV
message_query_name : CV
hit_count_total : INT
hit_count_current : INT
hit_count_remaining : INT

1

0..*

has_response

1

is_response_with0..*

1

0..*

has_response

1

is_response_wi th
0..*

Response_control

quantity_limited : PQ
response_modality : CV

Response_field

field_id : ST
data_type : CV
length : INT

TBL_response_control

0..*

1

returns_to 0..*

has 1

TBL_sort_control

name : ST
direction : CV

1

0..*

has1

is_for0..*

Element_sort_control

element_name : ST
direction : CV

Element_response_control

name : SET<CV>

0..*

1

is_for
0..*

has1

Query_by_parameter

Query_spec_message_type

1

1

contains1

appl ies_to1

Non_Person_living_subject

taxonomic_classification_cd : CE
breed_txt : ED
strain_txt : ED
coat_or_feather_coloring_txt : ED
euthanasia_ind : BL
production_class_cd : CE
gender_status_cd : CE

MESSAGE CONTROL

Role

type_cd : CS
effective_tmr : IVL<TS>
addr : SET<AD>
telecom : SET<TEL>

0..*

0..1

has_as_participant0..*

parti cipates_in

0..1

0..*

1

has_as_target
0..*

is_target_for1

1

0..*

is_source_of

1

has_as_source
0..*

Entity_relationship

relationship_cd : CS

Attention_line

key_word_txt : ST
value : ST

Batch

control_id : II
name : ST
creation_dttm : TS
reference_control_id : II
sending_application_id : II
receiving_application_id : II
security : ST
message_count : INT
batch_totals : SET<INT>
batch_comment : SET<ST>

0..10..*

contains

0..1

is_contained_by

0..*

TC_defined_message_type

Acknowledgement

type_cd : CV
note_txt : ED
error_detail_cd : CV
expected_sequence_nbr : INT

1

0..1

occurs_wi th 1

has

0..1
1

0..1

has

1

occurs_with0..1

Query

message_query_name : CV
query_tag : II
priority : CV
modify_indicator : CV
execution_and_delivery_time : TS

1

1

has

1

is_for 1

Message

sending_application_id : II
id : SET<II>
creation_dttm : TS
interaction_id : II
event_dttm : TS
version_id : ST
profile_id : SET<OID>
processing_cd : CV
sequence_nbr : INT
reply_to_com : TEL
receiving_application_id : SET<II>

0..*1

can_accompany

0..*

can_include

1

0..1

0..* contains

0..1is_contained_by

0..*

0..1

1

occurs_with
0..1

has
1

1..*

1

acknowledges1..*

has 1

0..1

1

occurs_with
0..1

has
1

0..1

1 occurs_with

0..1has

1

Entity

id : SET<II>
type_cd : CS
primary_nm : ST
determiner_cd : CS
primary_name_type_cd : CE
importance_status_txt : ED

1
0..*

plays_a_role

1

is_played_by

0..*

0..*

1has_as_target

0..* i s_target_for

1

1

0..*

is_source_of

1
has_as_source

0..*

0..*

1..*

has_recipient
0..*

shall_receive

1..*

0..*

1..1

has_sender

0..*

sends

1..1

Query_by_selection

Selection_criteria

name : ST
relational_operator_cd : CV
value : ST
relational_conjunction_cd : CV

1

1..*

contains 1

appl ies_to 1..* 0..1

0..*

is_father_to0..1

is_son_of

0..*

Preauthorization

authorized_encounters_qty : REAL
authorized_period_begin_tmr : IVL<TS>
id : II
issued_dttm : TS
requested_dttm : TS
restriction_desc : ED
status_cd : SET<CS>
status_change_dttm : TS

1

0..1

is_authorized_by
1

authorizes

0..1

Insurance_certification

appeal_reason_cd : CE
certification_duration_qty : PQ
effective_tmr : IVL<TS>
id : II
insurance_verification_dttm : TS
modification_dttm : TS
non_concur_cd : CE
non_concur_effective_dttm : TS
penalty_qty : MO
report_of_eligibility_dttm : TS
report_of_eligibility_ind : BL

1

1..*

has_contact

1

is_contact_for 1..*

10..*

has_coverage_affirmed_by

1

affirms_insurance_coverage_for

0..*

0..*

1

provides_validation_for0..*

is_val idated_by1

Insurer1

0..*

issues
1

is_issued_by

0..*

1

0..*

issues

1

is_issued_by

0..*

Master_healthcare_benefit_product

assignment_of_benefits_ind : BL
benefit_product_desc : ED
id : II
benefit_product_nm : ST
benefit_product_type_cd : CE
benefits_coordination_ind : BL
cob_priority_nbr : REAL
combine_baby_bill_ind : BL
effective_tmr : IVL<TS>
group_benefit_ind : BL
mail_claim_party_cd : CE
release_information_cd : CE
status_cd : SET<CS>
coverage_type_cd : CE
agreement_type_cd : CE
policy_category_cd : CE
access_protocol_desc : ED 0..*

0..1

is_chi ld_of

0..*

i s_parent_of

0..1

1..1

0..*

is_the_purchaser_of 1..1

has_as_purchaser0..*

0..*

0..1

is_covered_by 0..*

cove rs
0..1

0..*

1

is_a_instance_of

0..*

is_instantiated_as1

0..*

0..*

insures
0..*

is_insured_by

0..*

1

0..*

offers

1

is_offered_by 0..*

Clinical_document_header

availability_status_cd : CV
change_reason_cd : CV
completion_status_cd : CV
confidentiality_status_cd : CV
content_presentation_cd : CV
document_creation_dttm : TS
file_nm : ST
last_edit_dttm : TS
reporting_priority_cd : CE
results_report_dttm : TS
storage_status_cd : CV
transcription_dttm : TS
document_change_cd : CV
version_nbr : INT
version_dttm : TS

Clinical_document

1

1

is_part_of
1

has_parts1

Individual_healthcare_practitioner_slot

Individual_healthcare_practitioner_pool

id : II

Individual_healthcare_practitioner_request

practitioner_type_cd : CE

0..1

0..*

is_requested_by 0..1

requests 0..*

Certification_additional_opinion

effective_dttm : TS
status_cd : SET<CS>

0..*

1

provides_opinion_on0..*

includes
1

Individual_healthcare_practitioner

fellowship_field_cd : CE
graduate_school_nm : ON
graduation_dttm : TS
board_certified_ind : BL
practitioner_type_cd : CE

1

0..*

is_scheduled_by1

is_scheduleable_unit_for

0..*

1..*

0..*

belongs_to1..*

contains

0..*

1

0..*

i s_requested_by1

requests 0..*

0..*

1

is_provided_by0..*

provides

1

Role-role relationships

entity
role

rolerolerelation
finance service

messageschedulingHealth Level 7  RIM
Reference Information Model
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statics and dynamics

discrimination
categorisation
composition
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Living Subject

Person

 birthdate: Calendar
 set_birthdate(d: Calendar): void
 get_birthdate(): Calendar

 address: Address
 set_address(a: Address): void
 get_address(): Address

java.lang.Object

Address address;

void set_address(Address a) {

    this.address = a;

}

Address get_address() {

    return this.address;

}

code cover

parts: HashMap
set(n: String, o: Object): void
get(n: String): Object
remove(n: String): void

0..*

parts

Living Subject

Person

static birthdate: String

static address: String

Address a = (Address) get("address");

Address a = (Address) get(Person.address);

extract knowledge

statics and dynamics



15

statics and dynamics

system owns knowledge (also: biological cell + dna)
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propertiesproperties

state structurestate structure

change logicchange logicexternal conceptsexternal concepts

doublehierarchy knowledge

head, eyes, ears, hair

walk, run, limp

arms, legs

black, white

happy, sad, aggressive

food, book

shape, size

clothes, shoes, hat

smell
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doublehierarchy knowledge

legshuman being
part 0..*

parts make up a whole

size

minimum

property

constraint

0..*

0..*

another example:
hydrogen (H2) becomes
water (H2O) with a totally
different character,
when just one
oxygen (O) atom is added
per hydrogen molecule

properties:
position, size, colour, 
order, weight

constraints:
minimum, maximum, 
choice

meta information

double hierarchy – in space, time etc.
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human mind
structures world

into
discrete itemsitem

items may
belong to

a category

1..1

compound
model

0..* 0..*

details

abstraction

1..1

name compound
knows about

its parts

parts can be
compounds
or primitives

indicated by
abstraction

relationsrelations
unidirectionalunidirectional

item
+ category

+ compound
schema = schema= schema

doublehierarchy knowledge
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doublehierarchy knowledge

runtime
structure

program
structure

traditional

universal memory structure – flexibility

cybop
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presentation
client

database
server

application
server

read / write

interact

misleading tiers – inflexible software architecture

state and logic

configure

administer

read / write

read / write
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state and logic

remote
server

corba
soap

mouse
guihuman

user

database
server

jdbc

application
server

communication patterns

model view 
controller

data transfer
object

data
mapper



24remote process

system

database system

user

domain model

controller

view

data mapper

entity relationship model

assembler

data transfer object

domain model

state and logic

state

view

entity relationship model data transfer object

domain model

controller

data mapper assembler

logic
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state and logic

gui

hxp

domain

tui wui

gui_translator wui_translator

hxp_translator

tui_translator

xdt_translator

xdt

cda_translator

cda

starlike (not layerlike) translator architecture
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cybol language
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<model>
    <part name="title" channel=”inline” abstraction=”character” model="Res Medicinae">
        <property name=”size” channel=”inline” abstraction=”integer” model=”600,20,1”>
            <constraint name=”minimum” channel=”inline” abstraction=”integer” ... />
            <constraint name=”maximum” channel=”inline” abstraction=”integer” ... />
        </property>
        <property name=”position” channel=”inline” abstraction=”integer” model=”0,0,0”/>
        <propertyname="layout"channel="inline"abstraction="character"model="coordinate"/>
        <property name="colour" channel="inline" abstraction="character" model="blue"/>
    </part>
    <part name="menu_bar" ...
    <part name="tool_bar” ...
    <part name="content” ...
    <part name="status_bar” channel=”file” abstraction="compound" model="status.cybol”>
        <property name="layout" channel="inline"abstraction="character"model="compass"/>
        <property name="cell" channel="inline" abstraction="character" model="north"/>

<model>
    <part
        <property
            <constraint

<model>
    <part name="title" channel=”inline” abstraction=”character” model="Res Medicinae">
        <property name=”size” channel=”inline” abstraction=”integer” model=”600,20,1”>
            <constraint

cybol language

cybol tags + attributes, abstraction principles

<model>
    <part name="title" channel=”inline” abstraction=”character” model="Res Medicinae">
        <property name=”size” channel=”inline” abstraction=”integer” model=”600,20,1”>
            <constraint name=”minimum” channel=”inline” abstraction=”integer” ... />
            <constraint name=”maximum” channel=”inline” abstraction=”integer” ... />
        </property>
        <property name=”position” channel=”inline” abstraction=”integer” model=”0,0,0”/>
        <propertyname="layout"channel="inline"abstraction="character"model="coordinate"/>
        <property name="colour" channel="inline" abstraction="character" model="blue"/>
    </part>
    <part name="menu_bar" ...
    <part name="tool_bar” ...
    <part name="content” ...
    <part name="status_bar” channel=”file” abstraction="compound" model="status.cybol”>
        <property name="layout" channel="inline"abstraction="character"model="compass"/>
        <property name="cell" channel="inline" abstraction="character" model="north"/>
    </part>
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cybol language

 abstraction
 character
 compound

 model
 Res Medicine
 /resmedicinae/gui/menu_bar.cybol

 channel name
 inline
 file

 compound  /resmedicinae/gui/tool_bar.cybol file
 compound  /resmedicinae/gui/panel.cybol file
 compound  /resmedicinae/gui/status_bar.cybol file

title

+ menu_bar

& panel

tool_bar+

 status_bar

dialogue&

template editor with double hierarchy and triple click

wholepart relation& button

label

meta information size

colour&

minimum
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 knowledge

 control software

 hardware

 cybol

 cyboi

 operating system

 computer

cyboi interpreter
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criterion java world cybop world

theory

language

interpreter

oop
(object oriented 
programming)

java

jvm
(java virtual 
machine)

cybop
(cybernetics oriented 
programming)

cybol
(cybernetics oriented 
language)

cyboi
(cybernetics oriented 
interpreter)

cyboi interpreter
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 controller

 applicator memoriser

cyboi interpreter

cyboi checker

handler

manager

cyboi control flowcyboi control flow
cyboi part dependenciescyboi part dependencies
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http://www.resmedicinae.orghttp://www.resmedicinae.org

Res MedicinaeRes Medicinae

(Free Software)(Free Software)

electronic
health
record

Revue

Residenz

Reagenz

Roentgen

Reform

Record

res medicinae
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res medicinae
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res medicinae

knowledge

domain

partdomain

partdomain

knowledge

residenz.view.partviewresidenz.view.partview

residenz.domain.partdomainresidenz.domain.partdomain

logic partlogic

partlogic

knowledge view partview

partview

residenz

runtime model hierarchy
with logic accessing states
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summary and future

knowledge triumvirate

template schema model
statics

cybol language
design time

domain expert /
application developer

structure
cybop concepts

analysis time
knowledge architect /
information scientist

dynamics
cyboi interpreter

runtime
systems developer

influence
instantiation

influence
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software engineering process

analysis design implementation

1a 1b 2
1

abstraction gaps

requirements
document

architecture
diagrams

source
code

feature
model

summary and future

state knowledge
logic knowledge

common knowledge abstraction
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summary and future

models suffer from complexity

strong coupling / dependencies

inflexible

difficult to maintain

one schema as memory structure

directed acyclic graph (tree)

easily extensible

longlife software system

traditional cybop

limits: only standard, no realtime applications
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summary and future

future works
call for developers

• x windows, linux console, tcp sockets

• database access via sql, graphics with OpenGL/ Mesa 3D

• signalling mechanism, threading, mutexes

• port to ms windows using cygwin

• parser/ serialiser to convert different file formats

• debian package, autoconf/ automake > official GNU

• cybol knowledge templates for various domains
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thank you!

http://www.cybop.net

hardcover: 536 pages

1st edition (January 19, 2007)

language: english

license: gnu fdl

50,00 EUR


