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McKinsey Quarterly

A generative Al resetc Rewiring to

https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/a-generative-ai-reset-rewiring-to-turn-potential-into-value-in-2024




Taker

Usuario de
herramientas
disponibles, via
APIs y servicios
de suscripcion

Shaper

Integrador de
modelos
disponibles con
data propietaria

Maker

Constructor de
Modelos de
Lenguaje de Gran
Tamano (LLMs)

Mayor Valor




Principales Conclusiones

1. Laindustria avanza por delante del mundo académico.
2. Saturacion de rendimiento en los benchmarks tradicionales.

3. LaIA ayuday perjudica al medio ambiente al

mismo tiempo.

4. El mejor cientifico emergente del mundo... ¢la IA?

. 5. Elnumero de incidentes relacionados con el uso indebido de la

Artificial e IA esta aumentando rapidamente.. .

| steen 6. La demanda de habilidades profesionales relacionadas con la
IA estda aumentando en practicamente todos los sectores
: industriales.
2023 3§ 7. Por primera vez en la Ultima década, la inversién privada
- i interanual en IA disminuyé.

g ' 8. Sibien la proporcion de empresas que adoptan IA se ha
estancado, las empresas que la han adoptado siguen
avanzando.

9. Elinterés de los responsables politicos en la IA esta
aumentando.

10. Los ciudadanos chinos se encuentran entre aquellos que tienen
una opinidon mas positiva sobre los productos y servicios de
inteligencia artificial. Los estadounidenses... no tanto.

Intelligence
Index Report

https://aiindex.stanford.edu/wp-content/uploads/2023/04/HAI_Al-Index-Report_2023.pdf
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Escalabilidad Tecnologica

Modelos de Lenguaje de Gran Tamano (LLMs)

GPT-4 1.8 trillions
Llama 3.1 405 billions

Mixtral 8x22B 141 billions

Megatron-Turing NLG 5308, costo
entrenarlo alrededor de $11 millones
de dolares*

*Artificial Intelligence Index Report 2023, Stanford Univeristy Human-Centered Artificial Intelligence
https://arxiv.org/pdf/2310.03715







Casi todos los datos publicos disponibles Menos del 1% de todos los datos empresariales
ahora estan representados en modelos. estan representados en modelos.




Confianza en lo que interactuamos

— El modelo base debe ser — Porque al agregar tus — La combinacion
transparente para que sepas datos, necesitas saber con resultante es lo que
cual es su contenido. que los estas mezclando. consumira tu empresay tu.







IBM Granite
Code models

Base
Granite-34B-Code-Base
Granite-20B-Code-Base
Granite-8B-Code-Base
Granite-3B-Code-Base

Instruction-tuned
Granite-34B-Code-Instruct
Granite-20B-Code-Instruct
Granite-8B-Code-Instruct
Granite-3B-Code-Instruct

18 modelos fundacionales

IBM Granite
Time Series models

Granite-TimeSeries-TTM
Granite-TimeSeries-PatchTSMixer
Granite-TimeSeries-PatchTST

IBM Granite
Language models

English Base
Granite-7B-Base

English Instruction-tuned
Granite-7B-Instruct

IBM Granite
Geospatial models

Earth*
Granite-EarthObservation-HLS-Biomass
Granite-EarthObservation-HLS-CanopyHeight
Granite-EarthObservation-HLS-Landslide

Weather and climate
Granite-WeatherClimate-Precip-Downscaling
Granite-WeatherClimate-WindForecasting






COBOL a Java con métodos
existentes

— 9 meses
— 14 iteraciones

COBOL a Java con
InstructLab

— 1 semana Code generation score A 20%
— 1 iteracion
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Granite Code Models:
A Family of Open
Foundation Models
for Code Intelligence

— arXiv:2405.04324

Granite Code Model 1M
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Granite Code Models: A Family of Open
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Abstract
Large l‘W Models (LLMs) trained on codcm revolutionizing the Fiptommy e oy Cbe
software process. code LLMs are bd:g‘smle-
mﬂmmmmmmpnnfunpmduc A
mwummmwumm agents are beginning to
show promie foe . Realizing iho full
Figure 1: C ison of Granise-SB-Code (Base,/ Instruct] with other
e m‘“"“’"‘ Lo :;”_? gm‘;‘“xm E‘n‘:'d“! mcummm_i':‘"g LMsof mé?ﬂt’;',':‘;'. HusmanEvalPack (A'(L-nrn;mr al, 0y,
deeoduvl.l‘y models for code generative tasks, trained with code =8 C P e Ser TRt I ot tedls
wnminln:zngumm‘hn guages. The Granite Code models family
consists of l:mle oo hum 3 10 33 billion parameters, suitable
for apy ging tasks o size from M§Iedlsn biltions of parameters (e.g. Liama-; 7B(Tnm ron et AL, A23), Gemma.
& y use canes. 7B (Gamim-Team v al, 2024), ¢1c.) %o hundeeds of billions: DBRX. (Databricks), Actic
m e nm;mcu odels ok i. reaches (Seow llm.-), Grok, Mixtral Bx228 (Mistral Al), (ommllnd R {Cobere), and vary in the
amony aval open-source code L mm generality of intended use, with some models aimi l)mvﬂlmn
Granite Code: family was optisnized code, while others foaus primarily on mdl\rmhlodn‘mh (.- Star
opmmt wockflows and pulomu well across a mwed fsks (e Lizhkov et al, 2024), CodeGen (Nijlamp et al., 2023), CodelJama lkmu e et al, X u)A
oodi: generation, explanatice), making ..mf CodeGemma (CodeComma
code model, We :‘S.n Grani éodnmdcb > e 31--))~
s ke siovivor) mnw"o However, there remain & 1t gaps in the current field of LLMs for code. especially in
Iicenee for bolk resemich and comvmercal s theconent ofenereecotware deselcpment. st il very e, gencrlis LLMs can
xtia \bi-grani " eu:wm ngpemm 7 stze makes them expensive to v, Seal
@ betpe//gishab madala code-focused models (Li et al, m‘\g}hv_lnm etal, 2024 Nighanp et al, 2023, Rozire ot .l
A03; CodeCemma Team e al. 2024) can ac!
1 Introduction Fe- ;mﬁg:::u more numcparup. bt p in :o&r§ tasks bey
Over the last several decades, software has b«n woven into the fabric of aspect ‘" many ‘"‘"P"" contexts, m" LM “"’P""" can by '""h'" iy
of out saciety. As damand for software deve) g 3 e syicaY Han eer pevformance ofthe modkls. Forinstane, cven o
fo increase software development mny. and LLM; provide promising path for plagu(d by a ma transparency aboul the data sources ai g dota processing methods
W:'hmn progammers. uucasuhvu.Mslnsd‘wm that went Into model, which can erode trist in models in mission critical and regulated
P y anit test contexty. Furthermore, Ticense terms in today’s open LLMs can encumber and complicate
Inerability detection, code an enterpeise’s ability to use s model,
“"‘"“““"‘"""‘ |mmpmncmncwmdd».nmomz|,camaul.zz«umw
Recont vears have soon re % cross & wide range of coding tas ranite Code
vt el sl O e s o Toodols has two main variants that we release in four differet sizes (36, 86, 208, and MB)
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Construccion de un Modelo Fundacional de IA para el

Tiempo & Clima
NASA & IBM

Prediccion Clima

6 dias / 2024 2023

Modelo
Geospacial

Satélite Harmonized

5 dias / 2014

de NASA

« Imagenes de EEUU
+ 1 anodeinformacion

Landsat Sentinel-2 (HLS)

2024

Modelo Prithvi
WxC

Modern-Era Retrospective
Analysis for Research and
Applications, Version 2 (MERRA-
2)

*  Mundo entero

e 40 anos de informacién

e Entrenamiento continuo

/ OPEN ACCESS FOR OPEN SCIENCE

,.;x( EARTHDATA

Earthdata Learn  Earthdata Blog

NASA and IBM Research Apply Al to Weather and

Climate

The collaborative development of a weather and climate artificial intelligence (Al)
foundation model supports a broad range of public safety and science
applications.

Josh Blumenfeld

A collaboration involving NASA and IBM Research has led to the development of a
new artificial intelligence (Al) foundation model for weather and climate: Prithvi-
weather-climate (Prithvi is the Sanskrit name for Earth). The model is pre-trained on
40 years of weather and climate data from NASA's Modern-Era Retrospective analysis
for Research and Applications, Version 2 (MERRA-2), and fills a need to infuse Al and
machine learning (ML) methods into weather and climate applications, such as storm
tracking, forecasting, and historical analysis.

In keeping with NASA's open science policies, Prithvi-weather-climate is openly
available on Hugging Face.” Hugging Face is a public repository for open-source ML
models.




Graclas a la Inteligencia Artificial se descubren mas de
300 geoglifos en Nazca, Pert

Universidad de Yamagata & IBM Research

1940s

112 figuras
39 figuras de linea
73 figuras de alto relieve

10 anos

2004 - 2020

318 figuras
11 figuras de linea
307 figuras de alto relieve

16 anos

2024

303 figuras

303 figuras de
alto relieve

6 meses

rg by IBM RESEARCH DIVISION LIBRARY TJ WATSON RESEARCH CENTER on October 1, 2024 from (P sddress 12941 86,3

ANTHROPOLOGY

PNAS .o

o' OPEN ACCESS
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Al-accelerated Nazca survey nearly doubles the number of known
figurative geoglyphs and sheds light on their purpose

Wasato Sakaf*', Alkihis:

Edied by joyce Marcus, University of Michigan, Ann Arbor. Mt rece

It took nearly a century to discover a total of 430 figurative Nazca geoglyphs, which
offer significant insights into the ancient cultures at the Nazca Pampa. Here, we report
the deployment of an Al system to the entire Nazca region, a UNESCO World Heritage
site, leading to the discovery of 303 new figurative geoglyphs within only 6 mo of field
survey, nearly doubling the number of known figurative geoglyphs. Even with limited
training examples, the developed Al approach is demonstrated to be effective in derect-
ing the smaller relicf-type geoglyphs, which unlike the giant line-type geoglyphs are
very difficult to discern. The improved account of figurative geoglyphs enables us to
analyze their motifs and distribution across the Nazca Pampa. We find thar relief-type
posb'phs d:pm mainly human motifs or motifs of things modified by humans, such as

animals and decap d heads (81.6%). They are typically located within
viewing distance (on average 43 m) of ancient trails that crisscross the Nazca Pampa
and were most likely built and viewed at the individual or small-group level. On the
other hand, the giant line-type figurative geoglyphs mainly depict wild animals (64%).
They are found an average of 34 m from the claborate lincar/trapezoidal network of
geoglyphs, which suggests that they were probably built and used on 2 community level
for ritual activitics,

Nasca | geoglyphs | machine learning | archaeology | remote sensing

Geoglyphs are motifs created on the ground by manipulating surface stones or gravel and
are found throughour the Nazca Pampa. They provide archacologists with 1 unique window
info the cultuses and belicfs of the ancient people who started to use them at least 2000 y
ago. Located 50 km inland from the south coast of Peru, on a desert tableland about
500 m above sea level, these geoglyphs have persisted for millennia because they were
constructed in an area not casily affected by llooding and not suitable for agriculure. They
were rediscovered in the carly 20th century (1, 2).

Fig. 1 summarizes and classifies the types of geoglyphs and walking routes found on
the Nazca Pampa. Geoglyphs are divided into geometric and figurative. Each of these
types can be further divided into stylistic subtypes (SI Appendix, Geoglyph Construction).
For example, the several-kilometer-long Nazca lines are pare of the linear style of geomertric
geoglyphs, whereas che giant mpcxmds are part of the areal style of geometric geoglyphs
(3). Known fi hs depict h ids, animals (bird, monkey, fox, spider,
lizard, klllcrwha]r whale, fish, feline, and camelid), plants (Bower, scaweed, ‘thizome, and
tree), and tools (necdle, loom, pin, fan, and musical inssrument) (4-10). Figurative geo-
glyphs were also built in two distince styles, the line-type and the relief-type style. Line-type
figurative geoglyphs are large, with an average length of 90 m (11}, Our ficld survey, in
which we have walked near the geoglyphs for ground truthing, has revealed that there are
50 examples of this type of geoglyphs, of which 64% depict wild animals. On the ather
hand, 380 relief-type figurative geoglyphs are known to exist on the Nazea Pampa and

Siyuan L', Jorge Ofano®, Conrad M. Albrecht @, Hendrik £. Hamann',

and Marcus Freitag"'

July 30. 2024

Significance

This paper demonstrates how Al
accelerates discoveries in
archaeology, even in a reglon as.
well known as the United Nations
Educational, Scientific and
Cultural Organization (UNESCO)
World Heritage site of Nazca. Our
vastly improved account of
relief-type figurative geoglyphs
reveals that they differ from
line-type figurative geoglyphs
beyond thelr style and size. The
line type and relief type also
differ in the motifs they depict,
their distribution, and their
relation to the meshwork of
winding trails and the ceremonial
network of linear/trapezoidal
geoglyphs. Taken together, this
makes a compelling case for
different nature and purposes of
relief-type and line-type figurative
geoglyphs: the former sharing
information about human
activities with individuals or small
groups and the latter built and
used by the community for
ceremonial purposes.

WEN_ and M5, anahzed data: and MS_ A5 51 0.
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Al for Sustainable Development Goals (Al4SDGs) Think Tank Home Observatory Submit Research Program  Cooperation Network  About Log in

1

fé%) fiddd

Al for Sustainable Development
Goals (Al4SDGs) Think Tank

A global collection of Al projects and proposals that impacts UN Sustainable Development
Goals, both positively and negatively. The goal is to promote the positive use of Al for
Sustainable Development, and to investigate on the negative impact of Al on Sustainable
Development. Detailed evaluation on each project is provided based on our rating scheme.
You are welcome to share your project to the world and get evaluated by submitting your
project or proposal information here.

BROWSE BY GOALS SHARE YOUR PROJECT

https://ai-for-sdgs.academy/
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¢Por qué computacion cuantica?

Problemas que no podemos
abordar adecuadamente hoy

Problemas que
esperamos abordar con
la computacion
cuanticay clasica

Problemas que

podemos abordar
hoy clasicamente

A pesar de lo sofisticada que se ha vuelto la informatica digital "clasica", hay muchos
problemas cientificos y comerciales para los que apenas tenemos respuesta.
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Quantum computing just might save th
planet _

May 19, 2022 | Article

By Peter Cooper, Philipp Ernst, Dieter Kiewell, and Dickon Pinner < @ N R

Share Print Download Save

Exponentially more powerful machines could make possible major
reductions in emissions, putting the goal of limiting global warming
within reach.

https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/quantum-computing-just-might-save-the-planet



Las aplicaciones cuanticas
abarcan tres areas generales

Sistemas Cuanticos Inteligencia Artificial

« Quimica cuantica » Mejor entrenamiento de Optimizacién de cartera
 Ciencia de Materiales modelos 0O Analisis de riesgo

« Fisica de alta energia « Reconocimiento de Préstamos y puntuacion de
patrones crédito
« Deteccion de fraude Aplicaciones tipo Monte
Carlo




Algoritmos Hibridos Cuanticos & Clasicos

Comportamiento de Clientes Algoritmo de Deteccion de Fraude en Pagos
0 Classical Compared to Quantum Probability of Exit - Test Set
° % Complementation of Classical + Quantum:
Oo o e ‘ & ®0
o ) ™ - W ® Classical Compared to Quantum Probability of Fraud - Test Set
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; s Classical Probability
Classical Probability

. . Puntos Rojos: Transacciones fraudulentas
Puntos Rojos: Clientes que se van

. Puntos Azules: Transacciones validas
Puntos Azules: Clientes que son leales






Development Roadmap IBM Quantum

2016-2019 @ 2020e 2021e 2022e 2023 e 2024 2025 2026 2027 2028 2029 2033+

Run quantum circuits Release multi- Enhancing quantum Brng dynamic Enbancing quantum Improving quantum Enhancing quantum Improving quantum Improving quantum Impraving quantum Improving quantum Beyond 2033, quantum-

on the 1BM Quantum Platform dimensional execution speed by circuits to unlock execution speed by circuit quality and execution speedand  circuit guality to circurt quality to circuit quality to circuit quality to centric supercomputers
roadmap publicly 100x with Qiskit more computations 5x with quantum speed to allow 5K paralielization with allow 7.5K gates allow 10K gates allow 15K gates allow 100M gates willinclude 1000's of
with Initial alm Runtime sarverless and gates with partitioning and logical qubits unlocking
focused on scaling Execution modes parametric circuits quantum medularity the full power of

quantum computing

Data Scientist

apping Collection Specific Libracles.  General puposs
Mapping Collect : : i eral purpose

Researchers

Resource
Managamej

Execution Modes : { 3 50 (5 7 f ) Starling (100M) Blue Jay (1B)

Error corection Ertor correction

- at Runtime
Quantum

Physicist

100M gates 18 gates
156 g ! 200 qubits. 2000 qubit=

:,.r : - n Q v Quantum modular Qua sdular ant: Error comrected Errar corrected
qubits  16.qu modularity

156x7 = 1092 qubits

Serverless  #  Alenhanced ¥  Resource ¥  Scalablecircuit

Software g < MRS ol €30 . alabl
Innavation ntum Saral modules Runtime fo quantum management knitting

: conoepts of Gircuit partitioning

abstract through with classical L

Prmitives
Hardware Starling

Innovation Demenstrate path o

5 qubits

improvid quality
|

Albat

@ Ececuted by IBM

@ On target
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