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2S5 EERNFRERIN 2023 =2k CRERNERE
1972-

tset limmiton ST s s e e Systems Engineering that supports bidding on projects and positioning. It solves large-scale routing and is saving more than $98.6 million/year with a total past
M Finalists Selected for the World's Leading Operations Research and Analytics Award: 2023 INFORMS
o

Franz Edelman Award Competition Elevates Research...

DHL Supply Chain. A new software system, “The Transport Network Optimizer,” has been developed with The Ohio State University Department of Integrated

<an

savings of $116.5 million.

:
G it Huawei Cloud. To minimize bandwidth cost while ensuring high-quality B2B live-streaming services in 60 countries, Huawei Cloud developed the GSCO system,
= integrating forecasting, network planning and sequential offline-online traffic allocation. GSCO has helped reduce 30% in bandwidth cost, or $49.6 million, while
, ; ) 2 ;
M Fina lists Selected for the World's Leading Operations Research  supportinga tenfold increase in traffic volume within two years.
and Analytics Award: 2023 INFORMS Franz Edelman Award
Com petlt 1on Eleva'[eS Resea rCh that IS SaV| ﬂg L|VeS ’ SaV| ng JD.com, Inc. China’s leading e-retailer operates a vast in-house logistics network of approximately 1,400 warehouses. They have developed three novel
M on ey a nd SO |V| ng PrOblemS technologies: end-to-end optimization, intelligent risk management and C2M (consumer-to-manufacturer). These technologies facilitate JD.com to achieve

three levels of superior performances, including daily operational excellence, resiliency under disruption and value creation for the ecosystem.

Lyft, Inc. During the height of the COVID-19 pandemic, Lyft changed the algorithm that matches passengers and drivers. The new approach uses online
reinforcement learning to constantly self-improve, allowing drivers to serve millions of additional rides each year. The innovation benefited drivers, passengers

and the platform, and generated more than $30 million in incremental annual revenue.

E E a“ Eﬂ ﬁg;k% \jZ A” Meituan. As a tech-driven retail company, they have a strategic focus on “Retail + Technology.” Every day. more than 60 million on-demand orders are delivered

through its leading minute-level delivery network. This relies on assigning massive orders to appropriate couriers in seconds. An intelligent dispatch system is

built to continuously improve the assignment quality for couriers and consumers.

Walmart. The world's leading retailer used advanced optimization models to build a transformation roadmap for long-term supply chain capital investments as
well as an application supporting daily decisions of truck routing and loading. The application avoided 72 million pounds of CO2 and resulted in a savings of $75

million during fiscal year 2023.
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istribution
represent
digms th
ing atten)
Distribute
allows for]
production, ofter
the end user.

large
ing. Massively dlslnbmcd manufacturing
(MDM), which combines these paradigms,
is performed on demand by a large net-
work of people located anywhere. Rather
than reh on mass production i m cemrahzed
fa S jscs

e e : -
3Diligent, Fast Radius, and Xometry, have
sprouted. Xometry, for example, enables
its customers to access the manufacturing
capacity of a network of >5000 carefully

oS
Uber and Lyft have achieved with trans-
portation. The latent potential of MDM
was evident during the early days of the
COVID-19 pandemic, when personal pro-

sy

personalized products...”

The First, Second, and Third Industri
Runlulum\ (ln\ul by mechanization, ele

coordinator has enabled Folding at Home

Cyber-physical-operational systems will thus allow the
collaboration of large, autonomous, heterogeneous, and
geographically dispersed networks of manufacturers to
rapidly respond to production demands and disruptions
with agility and flexibility, while ensuring the high quality,
productivity, and cost effectiveness of MDM.

to production demands and disruptions
with agility and flexibility, while ensuring
the high quality, productivity, and cost ef-
fectiveness of MDM.
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Science, 2021, 372(6540): 341-342.

Expanding
cell-to-cell
interactions

A new single-cell sequencing
approach reveals astrocyte
and microglia cross-talk
during inflammation

By Aymeric Silvin* and Florent Ginhoux**4

igh-dimensional single-cell technolo-
gies have revolutionized the study of
cell biology by unraveling the cel-
lular heterogeneity and molecular
complexity that underlies human
health and disease. Most recent
ese techniques have been used to answer
triguing questions about the cells of the
pntral nervor 'm (CNS). For exam-
e, this approach was used to describe a
rotective type of microglia present in the
fains of patients with Alzheimer’s dis-
i astrocyte population that
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tive antioxidant and anti-

natory mouse model and
rosis (MS) patients (2). On
issue, Clark et al. (3) take
el technologies to the next
ng cell-to-cell cross-talk in
yond.
e of the immune system in
sen taken to unprecedented
e of single-cell approaches,
ingle-cell RNA-sequencing,
ngs have generated their
nd challenges. Among the
the need to precisely map
between newly
in vivo in real time and to
r relative locations within
homeostatic and disease
ing these key phenomena
level will be critical to our
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or disruptions, it lacks flexibility, agility,
and resilience and cannot readily provide
consumers with personalized products in

—
.

small quantities (mass ) (D).
Moreover, its environmental footprint is
large, mainly because it often requires raw
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controllers are being developed to improve
the quality and productivity of the ma-
chines (74). These advances in technology
and automation can converge into a cloud-
based CPOS for MDM.

An inspiration for CPOSs is the central
coordinator used in distributed computing
to the ation and i
of large-scale computing tasks on distrib-
uted networks of computers. The central
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Gao KZ,..., & Wang L. A review of energy-efficient scheduling in intelligent production systems. Complex &
Intelligent Systems (2020) 6:237-249. (ESI)
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A many splendored thing!
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