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Machine Learning and

Architecture
But what is Al?

Introduction to Machine Learning and this uses in the field of Architecture

LINK Arkitektur




Overview §
1. Introduction to Artificial Intelligence g,’
2. Natural Language Processing o
3. Image Processing 3
4. Applications in Practice %
5. Promoting the Reuse of Vacant buildings ]
6. LINK Kompass® &

7. Open Source and an outlook to the future

LINK Arkitektur

Joy Buneooapy ‘e@ainog uadQ 4o BuiyedoApy ‘| 03 uoloNpoU|



Introduction to
Artificial Intelligence
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Metropolise (1927), Maschinenmensc h



What is Machine Learning?
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Geometric Deep Learning: Grids, Groups, Graphs, Geodesics, and Gauges
Michael M. Bronstein, Joan Bruna, Taco Cohen, Petar Velickovi¢
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Neural Networks

A mostly complete chart of

H' Input Cell
© Backfed Input Cell
5 Noisy Input Cell

@ Hidden cell

. Probablistic Hidden Cell

Perceptron (P)

. Spiking Hidden Cell Recurrent Neural Network (RNN)
Qo Qo

. Capsule Cell

@ outputcell

. Match Input Output Cell

. Recurrent Cell Auto Encoder (AE)

. Memory Cell y

. Gated Memory Cell

~ Kernel
O Convolution or Pool

Markov Chain (MC) Hopfield Network (HN) ~ Boltzmann Machine (BM)
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Neural Networks

©2019 Fjodor van Veen & Stefan Leijnen  asimovinstitute.org

Feed Forward (FF)

Long/ Short Term Memory (LSTM)  Gated Recurrent Unit (GRU)
o Qo o Qo

Variational AE (VAE)

Radial Basis Network (RBF)
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Denoising AE (DAE)
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Generative Adversarial Network (GAN) Liquid State Machine (LSM) Extreme Learning Machine (ELM) Echo State Network (ESN)
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Neural Turing Machine (NTM)

5

Attention Network (AN)

Kohonen Network (KN) @
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Deep Residual Network (DRN) Differentiable Neural Computer (DNC)
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Capsule Network (CN)
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Looking under the hood
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Neural Networks, Dendrite vs. Node
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But then what is Machine learning

Polynomial least-squares regression
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It is “training” a function to output
some specific values

f&x) =y

f(x) =Ax*+Bx+C

Specifically:
hg (X) = 90X0 + lel + szz ann

Or simply just:
hO(x) = 0Tx



But then what is Machine learning
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Practical Example

- First, we need some training data. That is data for which we
have both the input as well as the result.

; . . X y
4 . . 1 2
N 2 4
2 ) 3 5

4 4
) 5 5
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Practical Example

— Simple Network of one Node

»
»

Input
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Result
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Practical Example

— Simple Network of one Node
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Practical Example

- We then input a value into our function

- And get a random result
x=1

f(1) =10

- That result we now compart to our correct value.

y =2
(10 — 2)%2 = 64

Mean Squared Error (MSE)
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Practical Example

— That gives us a value for how well our model performs.

loss = 64
Not that great

LINK Arkitektur
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Practical Example

54

0 4 6
Iteration 37, Loss: 0.81

Iteration 1, Loss: 46.87

Iteration 4, Loss: 22.46
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0 4 6
Iteration 13, Loss: 3.07

Iteratlon 16, Loss 1. 88
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0 4 6
Iteration 25, Loss: 0.93

Iteratlon 28, Loss 0. 86

S
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Iteratlon 40, Loss 0. 80

0/
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Iteration 7, Loss: 10.99

Iteration 10, Loss: 5.61

Iteratlon 19, Loss 1. 32

e ® o ° 5 e ® o °
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2 2

Iteratlon 22, Loss 1. 05

C/.

/

2
Iteratlon 31, Loss 0. 83

Iteratlon 34, Loss 0. 82

./

el

2
Iteratlon 43, Loss 0. 80

Iteratlon 46, Loss 0. 79

/

/

Next, we adjust some values in our
model and repeat the process (loss)
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Simplified

g So, for the function
o fx)=x*xp=y
200 - What is P ?
100 X Yy
50- 2 16
| 3 24
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Transformers
Attention is all you need

Positional Encoding

Index , ,
Saqu.euca OF token Makbrix with d=4, n=100
)
I i=0 i=0 i=1 i=1
Poo=sin(0) Po1=cos(0) Po2=sin(0) Pos=cos(0)
| —_— 0 o = O - .1 — 0 — 1
N P1o=sin(1/1) = P11=cos(1/1) P12=sin(1/10) P13=cos(1/10)

am |—»| 1 -0.84 = 054 = 010 - 10

P2o=sin(2/1) = P21=cos(2/1) P22=sin(2/10) P23=cos(2/10)
= 0.91 = -0.42 = 0.20 = 0.98

a —* 2

__, Pao=sin(3/1) = Pai=cos(3/1) | Pa2=sin(3/10) Pss=cos(3/10)
Robot —» | 3 - 014 = -0.99 - 0.30 - 0.96

Positional Encoding Matrix for the sequence ‘I am a robot’
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Transformers innovation over RNN’s and LSTM’s is
that the training can be parallelized rather than
processing a single word at the time.

It does this through adding Position Encoding and
they added the concept of Attention.

e Attention
+ Self Attention
e Causal self attention

20



Transformer

g
b

Boot time

este
primeiro
livro

que
[END]

this
the
first
book

did

[END]

Boot fiffié is SUpersfast around anywhere from 35 positive

seconds to 1minute, but quite unreasonably priced

priced Boot time is super-fast,around anywhere from 35 negative
seconds to 1minute, but quite URFEasoRably priced

menu The fMénd is limitéd but almost all of negative
the dishes are excellent

dish The menu is limited but almost all of positive
the dishes
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s Decoder

Fig 19: Flow of input and output through transformer model
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Tokens

Archive (2020), George Almore & J3
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Tokens

GPT-3 Codex 'g
[¢)
-
Many words map to one token, but some don't: indivisible. >
_|
)
Unicode characters like emojis may be split into many tokens containing g
the underlying bytes: @ <
=
c
Sequences of characters commonly found next to each other may be grouped g;
together: 1234567890 c'_“g
s
Clear
Tokens Characters

64 252

Many words map to one token, but some don’'t: indivisible.

Unicode characters like emojis may be split into many tokens containing
the underlying bytes: ¢e€ede¢

Sequences of characters commonly found next to each other may be grouped
together: 1234567898

TEXT

LINK Arkitektur E 24



Tokens

GPT-3 Codex

Many words map to one token, but some don't: indivisible.

Unicode characters like emojis may be split into many tokens containing
the underlying bytes: #

Sequences of characters commonly found next to each other may be grouped
together: 1234567896

JaziensiA uayo] |yuadp

Clear

Tokens Characters

64 252

[7685, 2456, 3975, 284, 538, 11241, 11, 475, 617, 836, 478, 25, 773, 452,
12843, 13, 198, 198, 3118, 291, 1898, 3435, 588, 795, 13218, 271, 743,
3687, 6626, 656, 867, 16326, 7268, 262, 16238, 9881, 25, 12528, 97, 248,
8582, 237, 122, 198, 198, 44815, 30087, 286, 3435, 8811, 1843, 1366, 284,
1123, 584, 743, 3087, 32824, 1978, 25, 17831, 2231, 36924, 3829]

TOKEMN IDS

LINK Arkitektur E 25



Embedding
Multidimensional meaning space
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Embedding

TSNE Visualization of Book Embeddings

60

20 +

TSNE 2
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The Wonderful Wizard.of Oz «»

. ® . ]

2 The Discontinuity Guide
L. “ﬁa ity

=20 0 20 40 60
TSNE 1

Genre

Crime novel

Science fiction novel

Fantasy

Fantasy novel

Children's novel

Historical novel

Fiction

Non-fiction

Novel

Science fiction
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Embedding

Man
’\Q Woman
King
..\‘ Queen
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Embedding

Person

rown

King
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GPT Model

Output

Transformer Block
Layer L
Transformer Block

Layer
Transformer Block
Layer 1

Paositional
?
Input
Embedding

Input
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Transformer Block Quptut

Linear

[}
( Gelu ]
[

Linear

[ Matmul ] [ Matmul ] [ Matmul ]

[Dropout] [Drnpout] [Dropout]

[] [) [)
[Softmax]| [Softmax]| [Softmax]

[ Mask ] [ Mask ] [ Mask ]
[} [} [}

[ Matmul ] [ Matmul ] [ Matmul ]
[ ) [ 3 ) [I )

P‘!aad -
Linear

LayerNorm

Transformer Block Input
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Latent Diffusion - Auto Encoder

N

25
A e R DGR

Input Image

7
1

28 28 KIS / 2 dimension

Encoder
Hidden layer 2 :
300 neurons
Encoder

Hidden layer 1 :
500 neurons

Input layer :
784 neurons
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Decoder
Hidden layer 2 :
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Reconstruct layer :
784 neurons
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Latent Diffusion - Kernel Convolution

AN

(-1x2)+(0x4)+(1x1) =-3

(-1x3)+(0x0)+(1x1)+
(-2x2)+(0x6)+(2x2)+

Source pixel

A

33
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Latent Diffusion — Common Kernel Examples

Operation Kernel w Image result
a(x.y)
0 -1 0
Ridge or edge detection -1 4 -1
0 -1 0
0 -1 0
Sharpen -1 5 —1]
0 -1 0
Box blur q b LA
(normalized) 9 b
—_— 1 1 1
Gaussian blur 3 x 3 1 F i %]
(approximation) 16 1 2 1
LINK Arkitektur E
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https://en.wikipedia.org/wiki/Ridge_detection
https://en.wikipedia.org/wiki/Edge_detection
https://en.wikipedia.org/wiki/Box_blur
https://en.wikipedia.org/wiki/Normalization_(image_processing)
https://en.wikipedia.org/wiki/Gaussian_blur

Latent Diffusion - Kernel Convolution on MNIST Dataset

Convolutional Layer 2 Fully-Connected

Filter-Weights Layer Output
. (5x5 pixels) — Layer Class
Convolutional Layer 1 - -
: X B - —
Input Image Filter-Weights > ET__ E g % E > % E
(28x28 pixels) i(5x5 pixels) (14x14 pixels) % E % g g (7x7 pixels:l_ B — E >
. HEDE 7 @ 2 FHEEEE EZEEE [ m 3
' o W E | 7 77 Z ™ Teortnee.. BARZEDTE | g 4
FReW 7777 snpees| 25222 | Gl e
ERER <777 GERses| ZIZEEE L LS
(16 channels) B BN E N R (36 channels) Bl ool g
= B R T 0.0 9
=T EEE — —
{128 features) (10 features)
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Latent Diffusion — Concept

abewi ue uadieys Ajaaissaibolid o) pauled) S| |opowl

t=0 t=1 t=2 t= t=n
noise noise noise noise
L ——Al L ——A L ——A | ———A
sharpen sharpen sharpen sharpen
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Latent Diffusion - Stable Diffusion Model

Conditionina

emanti
Ma

Text

Repres
entations
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Latent Diffusion - Stable Diffusion Model

4 & Latent Space )

6onditionina
. — Diffusion Process | '

Denoising U-Net €g

\I?ixel Spacg)
denoising step crossattention  switch  skip connection concat - 4
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ControlNet

The Terminator (1984), Terminator

41
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Ismail Seleit — ControlNet + Stable Diffusion

LINK Arkitektur

Introduction of ControlINet to help steer the image
generation
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ControlNet

28
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Applications in Practice

LINK Arkitektur
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Finch (2021), Finch Weinberg & Dewey



Dreamstudio by stability.ai
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Mindjourney

The Pope Drip u/trippy_art_special, r/midjourney
https://www.reddit.com/r/midjourney/comments/120vhdc/the_pope_drip/

—
P
—
—_
—_—
-

46
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Mindjourney & Architecture

Hassan Ragab, images created with midjourney
https://www.instagram.com/hsnrgb/

47
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Mindjourney & Architecture

Edward Crump, images created with midjourney

48
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Ambrosinus-Toolkit
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ArkoAl

£, Arkob) - 140

Canegory - archimecture
Style | Modern

Prompt Importance | Difference from original § Image Quality §
as 26
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Blockade Labs — 3D sketching

LINK Arkitektur
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Adobe Photoshop — New Al tool

I Describe what you would like to generate

: ’

LINK Arkitektur

Layers

(s Generate
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Finch 3D

CREATE

TOOLS

UwITs

SELECTION TAGS

LINK Arkitektur
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LLM’ as Humane to Machine Interface

LINK Arkitektur

1duog Jaddoyssels) xa|dwoo |elued

One potential use case of LLM might be as human to
machine interfaces.

» |n correcting out error prone inputs.

veg
vagyg
concrete 300mm

= wall

« By translating intent into code
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Yao Chen — ChatGPT in Revit

nm L:‘"B " . -OR R E-S0A G2 :‘l[B. B rachasicsampleprojectnat - 30 View: (301 mi'ﬂwl' )

m Architecture  Struciure  Stesl Precast  Systems  Insert  Annotate  Apalyze  Mamsing & Site  Collaborate  View  Manage Add-Ins  Modify ==

Properties X ) ADOT - Title Sheet e (3D} x E
e 30 View -
)
30 View: {301 £ Edit Type
Graphics &
View Scale I 1:100 |
Detail Level Medium
Parts Visibility Show Original
Visibility/Graphics Overrides Edit..
Graphic Display Options Edit...
Discipline Architectural
Show Hidden Lines By Discipline
Default Analysis Display Style None
Show Grids Edit

S

- Bschasciampléprojectn *
0, Views (all)
Floor Plans
B Levei
W Level 2
B site
3D Views
LJ Approach
LI From Yard
LI Kitchen
Ll Living Room
L) Section Perspective
B Solar Analysis
L1 (30)
Elevations (Building Elevation)
B East
LJ North
B south
Ty

GPAT Project Browser - rachasicsamplepro

Walls : Basic Wall : Foundation - 300 27
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Promoting the'reuse of vacant
buildings using machine learning
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War Games (1983), David
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Recycle
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Remanufacture
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scanning

LINK Arkitektur
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segmentation

mapping

assessing

presenting
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Point cloud to object-based model

65
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data

LINK Arkitektur

structure

colors

rationalized
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RGB-D Image Semantic Segmentation and
Point Cloud Reconstruction

Confidence Depth Segmentation

Intrinsic Matrix

PinholeCameralntrinsic with width = 256 and height = 192. Point Cloud Segmentation Mask

Access intrinsics with intrinsic_matrix.

Extrinsic Matrix

12052873 -0.89548501 0.4284617 0.25570811]

9441382 0.02994955 0.32818605 -0.00481559]

30671793 -0.4440829 -0.84185182 0.34062063]
0. 0. 1 11

[[ 0.
[-0.
[-0.
[O.

LINK Arkitektur
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RGB-D images can be used to
generate a segmented point cloud,
if images segmentation were to be
applied prior to the projecting, it into
3D space.
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Motivation or why should we as architects care

LINK Arkitektur
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Greg Lynn Mario Carpo

Proportion Forces Animation NURBS

Ul =
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m

J(6) = % Z[—U(i)l()g(he(m(i)}) — (1= yD)log(1 — he(z™))]

i=1
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LINK Kompass®

LINK Arkitektur
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LINK Kompass®

LINK Arkitektur
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LINK Kompass®
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LINK Kompass®
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BREEEEH Hvordan ser visjonen ut for dette prosjektet? Her er tiden for de store tankene!
« Vionsker & bygge fantastiske boliger pa klodens Beskriv ved & legge til tekst og bilder pa lerretet nedenfor.
premisser.
+ Her madet veere mulig & bo uten 4 eie bil. Tekst og bilder som beskriver visjonen

Prosjektet skal vaere CO2-naytralt.
A bo her skal feles som & veere i et feriehus.
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Beerekraftscreening med LINK Kompass® 20.05.2023 Prosjektinformasjon
[Fyll ut relevant prosjektinformasjon
Prosjekt Seminar
Kunde [Inavn pa kundell EW?E“"M
yghes
1. Om notatet Prosjektnummer: null
Detie notatet inneholder resultater fra beerekraftscreening av prosjektet Seminar gjennomfert den EIED_WDE
20.05 2023 22 Screeningen ble utfart som en workshop der LINK Kompass ble brukt som . Areal]
dilogverklay av prosjekiets sentrale milje- g Formalet med var & Organisering av miljearbeidet i prosiektet
[Sett inn formdl med workshop] [Fyil ut om av i prosjektst dersom akiuelf]
LINK Arkitektur sin strategi for besrekraflig prosjeklering innebezrer & la et overordnet grep for Ledelse og appfalging
beeroiatt ra forsto sirek. LINK Kompassa o bruk i viorkshopen som o dalogverkiay for 4 Det skal utarbeides en samiet miljokvalitets og oppfalgning plan for prosiekiet, kort betegnelse
diskutere og idenifisere @ ‘o0 filtak for prosjeklet Seminar «MOP. skal ularbeides oppdateres giennom n e
Tidligiase arbeidsmeto-dikk med LINK Kompass® skal involvere og engasiere alle prosiekiets byggeprosessen. Prosjeklet skal i hele og utpeke
interessenter for 4 fa frem konkrete besrekrafige l2sninger som skal vazre styrende for prosjektets for prosjektet. Miljaansvar kan vare-tas at forskjellig personer i prosjeklets faser, o ot s
design Del er vikiy at valgens o omfarent og diskutert med alls sentrale interessentor | prosieklst, tilknyttet ansvarlig miligansvariig i alle faser,
0 se=ilig at de samsvarer md de kvaliteter som bygghere ensker af prosjekiet skal ljennes for- Miligansvarlig skal vezre ansvarlig for at prosiektet mijomél lepende felges. Status for miljearbeidet
Kompasset inneholder 14 besrekraftlema med en rekke undertema. Samlet dekkcer de 14 tema en rappor-ieres som del av den ordinzere rapporteringen og milja tas opp som tema pa alle meter,
sereening av prosjektets sosiale- og profil. Alle temaer ble herunder.
diskutert under work-shopen. Notat farst forslag ti og samiet - Bygghememater
resultat fra beerekrafiscreeningen som kan/ bar veere farende for byggets beerekraftambisjoner. - Prosjekteringsmater
Deretter gis det forslag fil mal og tillak for hvert enkell tema som ble diskutert, Temaex sam ble - Bvagemater
d under. Konsekvenser av eventuelle avvik fra Mmapmgrammet underveis | prosjeklet skal forelegges og
godkjennes av byggherre sin millaansy;
Y 3. Forslag til plan og videre prosess.
- -] Detie nofatet sendes fil dellakere | workshop for kommentering for supplering, og rettelse av
eventuelle mis-forstielser. Farslag fil videre prosess er som falger.
[Felgende forslag fl tekst sleftes eller suppleres ved behov:]
Ly (9] 1
o ) v |F= Trinn 1 (uke xx)
. - we— Etter utarbeides det a og konkrete fittak for byggets
il S berekraftkvaliteter.
Trinn 2 {uke xx)
Det utarbeides forslag til for prosjektet. Forslag til
byggherre, og gas igjennom og diskuteres pa 61 folgende mate uke 47 Overondneds. g
delmalsetinger, fitak og krav besluties
Trinn 3 (uke xx)
og legges inn MOP. Krav fi
nnkumemas]nn av kvaliteter legges inn | MOP. For dokumentasjon av kvalitster brukes det BREEAM-
NOR kiterier der dette er mulig. MOP fremsendes il byggherre for kommentering
Trinn 4 {uke xx)
Mate med giennomgang av siste versjon av MOP.
T3words [R  Morwegian [Bokml} BB T Accessibility: Investigate O Focus
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LINK Kompass®

PROSJEKTVISJONER

Rona torv skal sette mennesket i sentrum. Hva skal Rona torv assosieres med? Rona torv skal sette mennesket i
sentrum for det som jobbes med. Det skal vaere et godt sted a bo, oppholde seg, vaere. Det vil ogsa vaere kommersi-
elt smart. Det skal oppleves godt & vaere menneske. Bydelssenter har en samfunnsmessig betydning. Vi ma tenke
helhet for omradet - hva kan prosjektet tilby Kr.sand og omradet rundt? Vi ma gjere omradet kommersielt mer attrak-
tivt for leietakere. Tomta egner seg godt for kontor/ naering, hvordan henger disse sammen med planlagt utbygging
rundt eks. Stremseya - hvordan kan vi utkonkurrere kontorene her? Funksjoner og mennesker Rona torv 50 ar frem i
tid: Flere eldre som skal bruke omradet frem i tid. Magteplassene ma kunne brukes av bade barn ungdom og eldre.
Mye drabantby som skal bygges rundt torget . Rona torg ma derfor bli et sted med identitet og sjel, se til eks Gruner-
lokka. For a fa til dette ma det komme nok folk til torget. Tetthet er suksessfaktor. Bra kommersielt, men ogsa for pro-
sjektet og stedets fremtid. Dekke behovene i dag og om 50 ar. Demografi - i dag og frem i tid - en bydel for alle | dag
ung befolkning. Rekkehus og spredt bebyggelse. Fremover i tid: flere eldre. Hvem skal bruke torget og hvem bor i
naerheten? Alternative boformer/ store nok leiligheter/ skiftes behovet for hvordan vi bor?

Rona torv skal tilby sambruk av arealer og ulike funksjoner til alle: Sirkulzere strategier og fleksibilitet: Hvordan
er Rona om 20-30 ar? Hvordan skal vi bygge for fremtiden? Hvordan legger vi til rette for fleksible planer/ funksjoner
sa bygget kan bli noe annet om 50 ar? Kommunen har leftet frem sambruk av arealer og ulike funksjoner til ulike typer
grupper, dette vil veere viktig a jobbe med i prosjektet. Dette har et ekonomisk perspektiv og er en viktig visjon for pro-
sjektet.

Rona torv skal bli et bydelssenter med trygge og gode uterom: Regional plan for bolig og mobilitet: Rona torv
skal bli et bydelssenter. Planen definerer hva et bydelssenter skal vaere. Omradet er et stort knutepunkt. Hvordan
organiseres trafikken? Hvordan unnga "kaos"? A strukturere trafikken vil bli viktig & arbeide med. Kommunikasjons-
knutepunktet skal dekke et stort omrade. Rona torg er starten pa et starre boligomrade Drangsvann som skal bygges
ut. Kommunen er klar for a satse pa tomta og er tydelige pa hvilke funksjoner - en rekke servicefunksjoner for barn og
voksne. Prosjektet er med pa a gjere omradet mer tilgjengelig, men hvordan legger vi til rette for grenn mobilitet i
fremtiden? Skal vi definere en overordnet visjon for hele omradet og/ eller visjoner for deler av prosjektene? Hvordan
reiser folk i 20507 Fzerre privatbiler, legge til rette for sykkel og gange, flere tettsteder. Hvordan kan p-plassene bru-
kes dersom det ikke lenger er behov for samme antall p-plasser?
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LINK Kompass®

Jan Buthke fredag 11:51
Teksten diskuterer den fremtidige visjonen for "Rona Torg,” et utviklingsprosjekt.

Menneske-sentrisk tilnserming: Rona Torg skal vaere et sted som setter mennesket i sentrum, et godt og attraktivt sted & bo
og oppholde seg, samtidig som det er kommersielt smart.

Fleksibilitet og sirkulzere strategier: Det legges vekt pa fremtidsrettet bygging, med fleksible planer som kan tilpasse
byggets funksjoner over tid, ogsa til noe annet om 50 ar.

Regional bolig- og mobilitetsplan: Rona Torg skal bli et bydelssenter, og det diskuteres hvordan trafikken kan organiseres
for & unngd kaos. Grenn mobilitet er ogsa et fokusomrade.

Storre boligomrade og kommunale planer: Rona Torg er starten pa et starre boligomrade, Drangsvann, som skal bygges ut.
Kommunen planlegger 3 tilby forskjellige tjenester for barn og voksne.

Demografi og boformer: Det diskuteres hvordan omradet skal tilpasse seg forventede demografiske endringer, med flere
eldre som vil bruke omradet. Diskusjonen inkluderer ogsa spgrsmal om alternative boformer og hvordan behovene for bolig
kan endre seqg.

Samfunnsmessig betydning: Rona Torg skal ikke bare vasre et bydelssenter, men ogsa ha en bredere betydning for
samfunnet rundt. Det er ogsa et mal 3 gjere omradet mer attraktivt for leietakere, med en god blanding av kontor/naering i
forhold til den planlagte utbyggingen rundt.
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@ invoke ai

Width Height Sampler

512 v 512 v k_ims
Advanced Options

Seed

Randomize Seed

Perlin Noise 0
Variations
Restore Face
Upscale
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Gimp — Stable Diffusion Integration

View Image Layer

o Duplicate

Slice Using Guides

Zealou

Merge Visible L
Flatten Image

Align Visible

Guides

figurs

Image Properties

Metadata

Stable-
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Filters

Ctrl+M

Alt+Return

>

>

ﬁ *[1663837489_0] (imported)-1.0 (RGE color 8-bit gamma integer, GIMP built-in sRGB, 1 layer) 512x512 - GIMP

£ tt2img

Sampling Method

e GFPGAN

Width

83



Open Source LLM’s

SW||

sdny

Language Model Release Date

Checkpoints

Paper/Blog Params (B)

Context Length

Licence

T5 2019/10

uL2 2022/10

Cerebras-GPT 2023/03

Open Assistant (Pythia family) 2023/03

Pythia 2023/04

Dolly 2023/04

DLite 2023/05

RWKV 2021/08

GPT-J-6B 2023/06

GPT-NeoX-20B 2022/04

Bloom 2022/11

StableLM-Alpha 2023/04

FastChat-T5 2023/04

h20GPT 2023/05

MPT-7B 2023/05

RedPajama-INCITE 2023/05

OpenLLaMA 2023/05

T5 & Flan-T5, Flan-T5-xxl (HF)

Exploring the Limits of Transfer
Learning with a Unified Text-to- 0.06 - 11

UL2 & Flan-UL2, Flan-UL2 (HF

Cerebras-GPT

OA-Pythia-12B-SFT-8, OA-Pythia- Democratizing Large Language

12B-SFT-4, OA-Pythia-12B-SFT-1

Text Transformer

UL2 20B: An Open Source Unified 2
Language Learner

Cerebras-GPT: A Family of Open

Compute-efficient, Large 0.111-13
Language Models (Paper)

0

Model Alignment 12

pythia 70M - 12B

dolly-v2-12b

dlite-v2-1_5b

RWKYV, ChatRWKV

GPT-J-6B, GPT4AIl-J

GPT-NEOX-20B

Bloom

StableLM-Alpha

fastchat-t5-3b-v1.0

h20GPT

MPT-7B, MPT-7B-Instruct

RedPajama-INCITE

OpenLLaMA-7b-preview-300bt

Pythia: A Suite for Analyzing Large

Language Models Across Training 0.07 - 12
and Scaling

Free Dolly: Introducing the World's

First Truly Open Instruction-Tuned 3,7, 12
LM

Announcing DLite V2: Lightweight.

Open LLMs That Can 0.124-15
Run Anywhere

The RWKYV Language Model (and 01-14
my LM tricks) :
GPT-J-6B: 6B JAX-Based
Transformer

GPT-NeoX-20B: An Open-Source 20
Autoregressive Language Model

BLOOM: A 176B-Parameter Open-
Access Multilingual Language 176
Model

Stability Al Launches the First of its

StableLM Suite of Language 3-65
Models

6

We are excited to release
FastChat-T5: our compact and 3
commercial-friendly chatbot!

Building the World’s Best Open-

Source Large Language Model: 12-20
H20.ai’s Journey

Introducing MPT-7B: A New

Standard for Open-Source 7
Commercially Usable LLMs

Releasing 3B and 7B RedPajama-
INCITE family of models including 3.7
base, instruction-tuned & chat

models

OpenLLaMA: An Open 7
Reproduction of LLaMA

12

[

512, 2048

1024

infinity (RNN

2048

N

0:

[oc]

N

0:

Co

4096

256 - 2048

84k (ALiBi)

N
(=]
Co

2048

Apache 2.0

Apache 2.0

Apache 2.0

Apache 2.0

Apache 2.0

MIT

Apache 2.0

Apache 2.0

Apache 2.0

Apache 2.0

OpenRAIL-M v1

CC BY-SA-4.0

Apache 2.0

Apache 2.0

Apache 2.0, CC BY-SA-3.0

Apache 2.0

Apache 2.0
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https://github.com/google-research/t5x/blob/main/docs/models.md#flan-t5-checkpoints
https://huggingface.co/google/flan-t5-xxl
https://github.com/google-research/text-to-text-transfer-transformer#released-model-checkpoints
https://github.com/google-research/text-to-text-transfer-transformer#released-model-checkpoints
https://github.com/google-research/text-to-text-transfer-transformer#released-model-checkpoints
https://discuss.huggingface.co/t/does-t5-truncate-input-longer-than-512-internally/3602
https://github.com/google-research/google-research/tree/master/ul2#checkpoints
https://huggingface.co/google/flan-ul2
https://ai.googleblog.com/2022/10/ul2-20b-open-source-unified-language.html
https://ai.googleblog.com/2022/10/ul2-20b-open-source-unified-language.html
https://huggingface.co/google/flan-ul2#tldr
https://huggingface.co/cerebras
https://www.cerebras.net/blog/cerebras-gpt-a-family-of-open-compute-efficient-large-language-models/
https://www.cerebras.net/blog/cerebras-gpt-a-family-of-open-compute-efficient-large-language-models/
https://www.cerebras.net/blog/cerebras-gpt-a-family-of-open-compute-efficient-large-language-models/
https://arxiv.org/abs/2304.03208
https://huggingface.co/cerebras/Cerebras-GPT-13B#model-details
https://huggingface.co/OpenAssistant/pythia-12b-sft-v8-7k-steps
https://huggingface.co/OpenAssistant/oasst-sft-4-pythia-12b-epoch-3.5
https://huggingface.co/OpenAssistant/oasst-sft-4-pythia-12b-epoch-3.5
https://huggingface.co/OpenAssistant/oasst-sft-1-pythia-12b
https://arxiv.org/abs/2304.07327
https://arxiv.org/abs/2304.07327
https://github.com/EleutherAI/pythia
https://arxiv.org/abs/2304.01373
https://arxiv.org/abs/2304.01373
https://arxiv.org/abs/2304.01373
https://arxiv.org/pdf/2304.01373.pdf
https://huggingface.co/databricks/dolly-v2-12b
https://www.databricks.com/blog/2023/04/12/dolly-first-open-commercially-viable-instruction-tuned-llm
https://www.databricks.com/blog/2023/04/12/dolly-first-open-commercially-viable-instruction-tuned-llm
https://www.databricks.com/blog/2023/04/12/dolly-first-open-commercially-viable-instruction-tuned-llm
https://github.com/databrickslabs/dolly#dolly
https://huggingface.co/aisquared/dlite-v2-1_5b
https://medium.com/ai-squared/announcing-dlite-v2-lightweight-open-llms-that-can-run-anywhere-a852e5978c6e
https://medium.com/ai-squared/announcing-dlite-v2-lightweight-open-llms-that-can-run-anywhere-a852e5978c6e
https://medium.com/ai-squared/announcing-dlite-v2-lightweight-open-llms-that-can-run-anywhere-a852e5978c6e
https://github.com/BlinkDL/RWKV-LM#rwkv-parallelizable-rnn-with-transformer-level-llm-performance-pronounced-as-rwakuv-from-4-major-params-r-w-k-v
https://github.com/BlinkDL/RWKV-LM
https://github.com/BlinkDL/RWKV-LM
https://github.com/BlinkDL/RWKV-LM#rwkv-parallelizable-rnn-with-transformer-level-llm-performance-pronounced-as-rwakuv-from-4-major-params-r-w-k-v
https://github.com/kingoflolz/mesh-transformer-jax/#gpt-j-6b
https://github.com/nomic-ai/gpt4all#raw-model
https://arankomatsuzaki.wordpress.com/2021/06/04/gpt-j/
https://arankomatsuzaki.wordpress.com/2021/06/04/gpt-j/
https://github.com/kingoflolz/mesh-transformer-jax/#gpt-j-6b
https://huggingface.co/EleutherAI/gpt-neox-20b
https://arxiv.org/abs/2304.04165
https://arxiv.org/abs/2304.04165
https://huggingface.co/EleutherAI/gpt-neox-20b
https://huggingface.co/bigscience/bloom
https://arxiv.org/abs/2211.05100
https://arxiv.org/abs/2211.05100
https://arxiv.org/abs/2211.05100
https://huggingface.co/bigscience/bloom
https://huggingface.co/spaces/bigcode/bigcode-model-license-agreement
https://github.com/Stability-AI/StableLM#stablelm-alpha
https://stability.ai/blog/stability-ai-launches-the-first-of-its-stablelm-suite-of-language-models
https://stability.ai/blog/stability-ai-launches-the-first-of-its-stablelm-suite-of-language-models
https://stability.ai/blog/stability-ai-launches-the-first-of-its-stablelm-suite-of-language-models
https://github.com/Stability-AI/StableLM#stablelm-alpha
https://huggingface.co/lmsys/fastchat-t5-3b-v1.0
https://twitter.com/lmsysorg/status/1652037026705985537?s=20
https://twitter.com/lmsysorg/status/1652037026705985537?s=20
https://twitter.com/lmsysorg/status/1652037026705985537?s=20
https://github.com/h2oai/h2ogpt
https://h2o.ai/blog/building-the-worlds-best-open-source-large-language-model-h2o-ais-journey/
https://h2o.ai/blog/building-the-worlds-best-open-source-large-language-model-h2o-ais-journey/
https://h2o.ai/blog/building-the-worlds-best-open-source-large-language-model-h2o-ais-journey/
https://huggingface.co/h2oai
https://huggingface.co/mosaicml/mpt-7b
https://huggingface.co/mosaicml/mpt-7b-instruct
https://www.mosaicml.com/blog/mpt-7b
https://www.mosaicml.com/blog/mpt-7b
https://www.mosaicml.com/blog/mpt-7b
https://huggingface.co/mosaicml/mpt-7b#how-is-this-model-different
https://huggingface.co/togethercomputer
https://www.together.xyz/blog/redpajama-models-v1
https://www.together.xyz/blog/redpajama-models-v1
https://www.together.xyz/blog/redpajama-models-v1
https://www.together.xyz/blog/redpajama-models-v1
https://huggingface.co/togethercomputer/RedPajama-INCITE-Instruct-7B-v0.1/blob/157bf3174feebb67f37e131ea68f84dee007c687/config.json#L13
https://huggingface.co/openlm-research/open_llama_7b_preview_300bt
https://github.com/openlm-research/open_llama
https://github.com/openlm-research/open_llama
https://huggingface.co/h2oai

Benchmarking of LLM’s

Open Source

Average Win Rate

Model
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Google "We Have No Moat, And Neither Does Open Al“

100%
90%
80%
70%
60%
50%

76%

100%
93%

week apart

LLaMA-13B Alpaca-13B Vicuna-13B Bard ChatGPT

LINK Arkitektur

*GPT-4 grades LLM outputs. Source: https://vicuna.Imsys.org/
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Architects and Data

Open ended questions:

 How can we start using the data
we have as architects.

Maybe we need a library/tool that
let us programmatically query our
models and extract structured
data from them. While forgoing
heaving solutions such as Reuvit.

» Is data really ours, if we require a
license to read it.

LINK Arkitektur




Driftig by Intention Online, 24.05.2023

Povl Filip Sonne-Frederiksen
PhD Fellow

+45 61 93 61 44
pfs@linkarkitektur.dk
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