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Abstract:

The Technological progress that began with the industrial revolution during the 18" century
was “the modern design epoch (1890:1850)”, that has had a direct impact on schools of
architectural design, down to the contemporary digital age of the 1980 to the present.
Computational/ Digital Design is an application of computational strategies for the design
process. While the designer relies on intuition and considerable experience in solving design
problems, so digital design aims to reinforce that the process by encoding the designer's
decisions using the language of computing. So The Digital design is a far-reaching term that
starts from a design creation process to a design automation process, so using a suitable visual
programming tool serves as a common line between design and execution, given the ability to
simulate a design and performance by providing a means for evaluating a design to similar
standards for a design environment.

As the trend towards complex buildings increased, the form creation strategy was considered to
be one of the most important strategies for finding suitable solutions for the design of these
structures, so the construction systems had to be developed based on analogue instruments for
simulating the mono constant influence of gravity. These tools then allowed the manipulation
of parameter equations to develop these strategies for models influenced by several different
and heterogeneous variables such as geometry, dynamic forces, environment and social
conditions.

So the Research Problem is: deducing the effect of computing and digital programming on
the design process and implementation technology. This role did not stop with the design
process, but continued with the production, manufacturing, and digital implementation process,
but eventually came to merge the design, production, manufacturing, and implementation
process.
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Introduction:

As the trend towards complex buildings increased, the form creation strategy was regarded as
one of the most important strategies for finding suitable solutions for the design of these
structures, the construction systems had to be developed based on analogue instruments for
simulating the mono constant influence of gravity. These tools then allowed the manipulation
of parameters to develop these strategies to create models influenced by several different and
heterogeneous variables such as geometry, dynamics, environment and social requirements.
The concept of improving results and achieving optimization was introduced to the architecture
world as a tool for achieving better performance with the highest efficiency and lowest possible
cost by studying the performance of buildings through a variety of characteristics (structural
factors, acoustics, lighting, energy, Spaces, etc.). The genetic algorithm addressed some of the
architectural problems and building performance standards by reviewing a number of suggested
solutions for selecting the best results using the parameters to be achieved to solve, improve or
research the problems. Design and structural improvements to buildings were used to reduce
overall weight and load, thereby reducing the cost of building materials. "You can add other
parameters like manufacturing methods and lots of other parameters. There should be a
distinction between shapes while maintaining consistency of formations. This distinction can
also be intelligent. It can be adapted to achieve certain determinants to be followed, such as
project mass formation to avoid sunlight, leading to distinctions in masses, flats, and lines.
When confronted with the computational design term, we have a number of related terms, such
as a_Parametric design, Algorithmic design, and a Generative design.

The Problem of the Research:

- The extent to which computerization and digital programming affect the design process and
implementation technology.

- How do we blend the design, production, manufacturing, and implementation processes
together?

The importance of the research:

- To raise awareness of the importance of computerization and digital programming in the
evolution of design and implementation technology.

- The importance of understanding the characteristics and rules of forms and curves so as to
facilitate digital representations in the design and operational process.

Research objectives:

- To raise awareness of the importance of using and utilizing digital programming in the
development of materials and technology to keep pace with developments in design and global
implementation.

- Identification of some materials and interactive systems used in interior design and
architecture field.
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Figure (1) the steps to assemble the panels through permutations and matches using architectural
Programming and giving alternatives to the designer.

Phase of implementation of the gugenheim museum in Spain using steel. Figure (2)
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Figure (3) evolution in the use of reinforced concrete in architecture at the holocaust memorial in Ottawa,
Canada, and the conflynns lake park.

Figure (4) The pavilion of Japan at the Hannover fair in Germany Wa designed by ligero pan as a
cardboard port.

Figure (5) The origami perfoated structure of Mosaic covered Resonant chamber rvtr rooms and
optimized panel arrangement.
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Figure (6) The floppy anti-flare interface at a distance from the outside of the building was fitted to a
separate frame.

Search Results:

1- Technology and digital programming significantly affected the design process in architecture
and interior design from the outset to the implementation phase.

2- Computational and digital programming play an important role in helping the architect and
the interior to produce the final form and speed of implementation that limits the creativity of
the designer.

3- A review of some of the materials and systems used in their design and implementation for
digital programming and their applicability in architectural and internal design, to name a few.

Research Recommendations:

This paper recommends the need and importance of perfecting digital programming programs
such as (3ds Max- Maya- Rhino — Dynamo- Grasshopper- Marionette- Flux), and using them
locally to produce innovative and technologically advanced digital designs in interior design
and architecture.

References:

Arabic references:

1 Farid, Ebtisam, Nazaryat AlEmara 2, Bahs Mokadam ela Mawkea issuu, 2015, P2:3
https://issuu.com/ebtissammohamedfarid/docs/late_modern_architecture

2 Al Arshal, Yara Barakat Ebrahim: Semat Ebtkaryah le tasmeem dakhely moaser men wahy
Etgah Al parametrcism, Resalat Majester, Kolyat Al fnon Al Tatbekya, Gameat Domyat, Masr,
2019, P13.

3 prof. Hassan, Saied: Anzemat Al Tasmeem Al Tatawory fi Al Emara Al Hadesa, Bahs
Mokadam Lemagalat Al Emara wa Alfnoon Al adad AlHady Ashr, Egypt, 2017, P823.

4 Aba Alkayl, Ebrahim Abd Ellah, al Emara al Parametryah-Emarat Zaha Hadid wa Patric
Shomakhar, Magalat AlBena, Nov2017.

5 Al Arnoos, Shereen Al Saied, Mada Tather Al Tatawr Al Rakamy leltasmeem al Parametry
ala tasmeem al wahadat Almemarya al Khazafyah, Warakah Bahsyah,Kolyat Alfnoon
Altatbekya, Gameat Helwan, Masr, 2018, P6.



http://www.u-dictionary.com/home/word/The%20floppy%20anti-flare%20interface%20at%20a%20distance%20from%20the%20outside%20of%20the%20building%20was%20fitted%20to%20a%20separate%20frame./from/en/to/hi
http://www.u-dictionary.com/home/word/The%20floppy%20anti-flare%20interface%20at%20a%20distance%20from%20the%20outside%20of%20the%20building%20was%20fitted%20to%20a%20separate%20frame./from/en/to/hi
https://issuu.com/ebtissammohamedfarid/docs/late_modern_architecture

Yory ke GOSN g AL daad) — agbad) Alaall — A5l a glall g (gl g 3 jlaadl Al

6 Al Arsal, Yara Barakat Ebrahim, Eshkalyat Al Tatbekat Al Parametryah Kamadkhal Letegah
Al Parametricism, Bahs Mokadam Le Magalet al Emara w al Fenoun w al Elom al Insania, Al
adad Al Thalith, Masr, 2018, P63 Betasarof.

7 Kora, Shaymaa Atif Mohamed Abd ElSalam, al Tawafok Alwazefy Bayn al Tasmeem al
Dakhly w al Emara almoaserah, Resalat Majestair, Kolyat Alfnoon Altatbekyah, Gameat
Helwan, Masr, 2015, P 240:241 betasarof.

8 Esmael, Ola Mohamed Samier, Al Emara Al zakyah wa atharha ala altasmeem Al Dakhly wa
Alkhargy, Resalat Doctorah, Kolyat Alfnoon Altatbekyah, Gameat Helwan, Masr, 2006, P200.
9 Al Hawary, Sara Mohamed Abd Elmaksood, al Tochnologyah al Motakademah wa alemarah
alrakamyah alhayawyah wa atharhma ala altasmeem al dakhly lelhayz al Edary belfondok,
Resalat Majestair, Kolyat alfnoon altatbekyah, Gameat 6 october, Masr, 2016, P 236.

English references:

10 Jeffries, Paul, what is Computational Design? Translated by Eman Amr. Ramboll Blog, 1
Des,2016. https://blog.ramboll.com/rcd/articles/what-is-computational-design.html

11 Kilkelly, Michael, 5 ways Computational Design will change the way you work, Translated
by Eman Amr, Arch Daily, 15 Apr,2016.
https://www.archdaily.com/785602/5-ways-computational-design-will-change-the-way-you-
work

12 Jabi, Wassim, Parametric design for Architecture. London, Laurence King Publishing, 2013,
Page 11.

13 Annette W, LeCuyer, Steel and Beyond, Birkhauser Verlag AG, 2003, Page 5.
https://www.livescience.com/38862-selective-laser-sintering.html3

14 Souza, Eduardo, Smart Facades: Building that Adapt to the Climate Through their Skin,
Arch Daily, Translated by Eman Amr, 2019.
https://www.archdaily.com/922537/smart-facades-buildings-that-adapt-to-the-climate-
through-their-skin

15 Compagno, Andrea, Energy- Optimized construction with smart facades, GEZE Website,
Translated by Eman Amr, 2012.

https://www.geze.com/en/discover/topics/smart-facade

16 Gerfen, Katie, Lightweight Facade Systems, Architect A Journal, Translated by Eman Amr,
2007.

https://www.architectmagazine.com/awards/r-d-awards/lightweight-facade-systems_o

17 Furuto, Alison, Resonant Chamber/ rvtr, Arch daily, Translated by Eman Amr, 2012.
https://www.archdaily.com/227233/resonant-chamber-rvtr

18 Karanouh, Abdulmajid & Kerber, Ethan, Innovation in dynamic architecture, 10S Press
Content Library. Translated by Eman Amr, 2015. https://content.iospress.com/articles/journal-
of-facade-design-and-engineering/fde0040

19 Byod, Drew, Innovation Sighting- Smart Floors. Innovation Excellence, 2017.
https://innovationexcellence.com/blog/2009/11/13/innovation-sighting-smart-floors/



https://blog.ramboll.com/rcd/articles/what-is-computational-design.html
https://www.archdaily.com/785602/5-ways-computational-design-will-change-the-way-you-work
https://www.archdaily.com/785602/5-ways-computational-design-will-change-the-way-you-work
https://www.livescience.com/38862-selective-laser-sintering.html
https://www.archdaily.com/author/eduardo-souza
https://www.archdaily.com/922537/smart-facades-buildings-that-adapt-to-the-climate-through-their-skin
https://www.archdaily.com/922537/smart-facades-buildings-that-adapt-to-the-climate-through-their-skin
https://www.geze.com/en/discover/topics/smart-facade
https://www.architectmagazine.com/awards/r-d-awards/lightweight-facade-systems_o
https://www.archdaily.com/227233/resonant-chamber-rvtr
https://content.iospress.com/articles/journal-of-facade-design-and-engineering/fde0040
https://content.iospress.com/articles/journal-of-facade-design-and-engineering/fde0040
https://innovationexcellence.com/blog/2009/11/13/innovation-sighting-smart-floors/

