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our approach:

the Digital Curation of Built
Environment related data is

a shared responsibility of all
Its stakeholders across the
entire data lifecycle (sheer
curation) and it must insure
perpetual relation with the
actual space it is related to.

IMAGE: DCC Curation Lifecycle Model
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Renewed Methodologies and Processes In
Architecture Depending on the ICT
applications

theme 1: The Architectural Product

. Product Lifecycle Management (PLM) in Architecture — BIM

. Generative Modelling —the process is the product

theme 2: Digital Fabrication

. Expanding Small Scale CNC Manufacturing applications



PLM in Architecture - BIM
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BIM - Industry Foundation Classes (IFC)
IFC4 (ISO 16739:2013)

“The data schema comprises information covering the many
disciplines that contribute to a building throughout its lifecycle:
from conception, through design, construction and operation to
refurbishment or demolition.” (buildingSMART)

IMAGE: buildingSMART family of corresponding
standards — IFC/IFD/IDM

ISO 16739 (IFC)

theme 1: The Architectural Product - PLM




BIM - collaboration in concurrent design

... from the Electronic Document Management System (EDMS)
to the Model Server (BIM Hub or BIM in the Cloud) ...

Maturity

Collaboration scenarios

CPIC

AVANTI
CAD BS 1192 ZQDT

User Guides CI'IC , Avanti, BSI

. Unified building model

. Separated models +
aggregated model

. Separated models

Drawings , lines arcs text etc Models, objects , collaboration

IMAGE: staged BIM implementation by BIM Task
Group of the UK Cabinet Office

theme 1: The Architectural Product - PLM



Characterisation of scenarios

Redundancy Redundant model data is systematically produced within
the collaboration scenario

Integrity/Consistency Integrity refers to the accuracy or correctness of data.
Consistency refers to their logical coherence.

Accessibility The aggregated model data can be accessed by different
users or clients according to their privileges and tasks.

Versioning The scenario allows for multiple design solutions'
documentation.
Responsibility Responsibilities over data are clearly identified and

recorded for the collaboration management.

Ownership Data ownership is declared at the sub-model level and
IPR are detailed.

Performance Performance refers in this context to the use of resources
for creation and maintenance of data, both on the long
and on the short term.

theme 1: The Architectural Product - PLM




Scenarios Characteristics Resulting from
these Collaboration Strategies:

Unified Building

Model
Redundancy X
Integrity/Consistency V
Accessibility V
Versioning X
Responsibility Shared (through
contract)
Ownership Shared (through
contract)
Performance High

theme 1: The Architectural Product - PLM

Separated models + Separated models
an aggregated

model
V V
V X
V X
V V

Shared + individual
(through contract)

Shared (through
contract)

Individual (through
contract)

Individual (through
contract)

Average Low




The openBlm collaboratlon case
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Roof sub model

sub model

Consultants: Energy, Structural, MEP

Spaces sub model
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Relative IFC4 shortcomings:

IFC is static — still lacking a parametric tier (future extension);

IFC inconsistently records authorship at the objects level allowing for
transferrable ownership at a single level of history record,;

IFC cannot explicitly record access privileges;

weakness in the IFC import/export process in existing software products are
often reported — in particular, the elements GUID is often inconsistent between
data 'drops'.

theme 1: The Architectural Product - PLM




Consequences for Preservation of the
openBIM workflow

Unified
Building
Model

Separated
models + an
aggregated

model

Separated
models

Legal
management of
IPR
(Ownership) is
based on
external
documents.

The same
preservation
iIssue is
aggravated by
the redundancy
of files.

The IPR legal
management is
simplified but
still dependent
on external
documents

Onerous
preservation
strategy (multiple
digital surrogates
of the original file
and extended
curatorial
intervention).

The same
preservation issue
IS aggravated by
the redundancy of
files.

A less onerous
preservation
strategy is
demanded.
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External
references for
libraries and
documents might
be maintained
also through local
copies of the
sources.

The same
preservation
Issue is
aggravated by
the redundancy
of files.

The same
preservation
issue stated
above.

Authorship and
responsibilities
might be
documented
through external
documents.

The same
preservation
ISsue is
aggravated by
the redundancy
of files.

Authorship and
responsibilities
over data are
more transparent.




Partial Conclusions — Collaborative
Procedures through openBIM
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Generative modelling — Preservation Issues

. Inthe most popular cases dependencies are numerous and often involving
different proprietary systems, such as software, software components and OS.

. The most popular Visual Programming Languages are embedded within
CAD packages which have more than one update released per year, as a result
scripts are exposed to rapid obsolescence of formats and libraries.

. Because of the predominantly graphic manipulation of program elements
these scripts tend to be poorly documented.

= Pariicl Conclusions;
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Digital Fabrication - Expan
CNC Manufacturing applic

File-to-Factory envisaged revolution

Architects and fabricators are even more
separated by the increasing specialization
going along with the use of modern
fabrication technology.

Tools and Languages

G-code (I1SO 6983/RS274D) numerical
control programming language is particularly
diffused across the machines adopted in
these practices. Other CNC programs files
used in these applications are: PRG files
(LRA bending), MB4 (MELFA-BASIC files) and
POS (Teach point files).

STEP-NC (1SO 10303-238) as device

iIndependent communication format between _ :
CAM and CNC machines. IMAGE: Pike Loop by Gramazio & Kohler

theme 2: Expanding Small Scale CNC Manufacturing applications
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Digital Fabrication —

. From G-code to STEP-NC
(difficulty to migrate g-code
scripts to STEP-NC for legacy
data reuse.

STEP-NC does not define any
monitoring or traceability
capability.

IMAGEPuppetiilhesiresby MOS

Partial Conclusions:

« Since the conversion from G-code programs into STEP-NC files implies
inferences based on contextual information (i.e. knowledge base on specific
machine operations), the migration of legacy G-code files depends on the retention
of rich contextual information.

« To monitor the production events, manufacturers usually recur to customised or
idiosyncratic solutions. The adoption of STEP-NC will not resolve the need for
retaining external documentation.

theme 2: Expanding Small Scale CNC Manufacturing applications
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Thank you for your attention!

For more information on DEDICATE, please, visit its website

http://architecturedigitalcuration.blogspot.co.uk

Oor contact me at

Ruggero.Lancia@glasgow.ac.uk
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