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The smarthome market is experiencing rapid growth, exceeding a compound annual growth rate of 20%.
However, previous research in this area has predominantly relied on patent-based approaches, resulting in a lag
in capturing the content and pace of technological change. This study aims to analyze the latest trends and
structures in smarthome technology, with a focus on the Matter standard, using GitHub data. 144 repositories
related to the Matter project are collected from GitHub. The developer coupling measure is used to measure the
connections between smart home projects, creating the smarthome technology network. Clustering the
technology network yields the six technology clusters of smarthome: Smarthome User Experience, Autonomic
Device Control, [oT Cloud Computing, Smarthome Network, IoT Platform, and Smarthome Development
Support. Using the metrics of ‘stars’ and ‘releases’ in Github, this study also proposes the technology matrix of
smarthome which categorize smarthome projects into four types: Trending Innovators, Established Standards,
Dynamic Evolvers, and Hidden Gems. The findings of this study are poised to inform decision making in
formulation and implementation of technology strategy for smarthome companies.
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Figure 1. Structure of Matter Project and Related Projects

Table 1. GitHub Attributes

Attribute Description

A tool designed for task and project management within a specific repository. It provides features to help project

Repository teams track, organize, and collaborate on their work.

An individual or a developer who has made contributions to a specific project or repository. Contributors are those
Contributor |who have actively participated in a project by submitting code, raising issues, contributing to discussions, creating
and improving documentation, and submitting pull requests.

The individual or organization that possesses and manages a specific repository. The owner, whether it be a GitHub
Owner user or an organization, is responsible for creating and maintaining the repository, managing its primary permissions
and settings, and overseeing activities such as reviewing and integrating code changes into the repository.

A marker that users can apply to a specific repository to express their interest or importance. It serves as a way
for users to bookmark repositories they find noteworthy or want to keep track of. When a user stars a repository,
it not only indicates their personal interest but also adds that repository to a list of starred repositories on their GitHub
profile for easy access later.

Star

A specific snapshot or version of a software project that is made available to users. It is a way for developers to
Release package a set of changes, improvements, new features, and bug fixes into a cohesive and stable release for distribution.
Releases are typically assigned version numbers (e.g., v1.0.0) to indicate their place in the project's version history.

Programming language primarily used in a specific repository. GitHub automatically detects and displays the dominant
Language |programming language(s) in a repository based on the file extensions and content within that repository. This information
is useful for users to quickly identify the technology stack of a project and understand the languages involved.
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Figure 2. Example of Developer Coupling
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Figure 3. Smarthome Technology Network



114

A5A - o A

oA - olgel

Table 2. Major Smarthome Projects In Terms of Degree Centrality

Rank Project Degree Centrality Name Description
{ nrfconnect 036 Nordic | Frequently updated is a chip data model for Autonomic Device Control
/sdk-connectedhomeip ' Semicon |: Matter SDK maintained by Nordic Semiconductor
Recently updated function is the flash memory sections, fix of OTA
Texas Instruments L . .
2 /matt 0.33 TI & Update lighting app for sensor/ chip/ device control : TI fork of
matter
the Connectivity Standards Alliance repository and maintain
. Mainly reflected is to add device (light switch example) to CI : Silicon
mykru
3 YRIUPP . 0.33 SiliconLabs | Labs fork of the Connectivity Standards Alliance connectedhomeip
/connectedhomeip-1 ) .
repository and maintain
The latest modification is to add code t t TCP Fast O
4 | zephyr-ttoslopenthread 0.25 Zephyr i .e ates m(.) ification 1s. o add code to suppor ast Open
without cookies for security purposes.
openthread Thread for networking protocol, OS and platform agnostic, Certified
5 0.25 Google
/openthread Component
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Table 3. Smarthome Technology Clusters

No

Tech cluster (Portion)

Description

Major Projects Major Organization

Smarthome User

Smart home status search and control, automated

home-assistant/core,

. . . . home-assistant/frontend, Google, Facebook,
1 Experience man- agement, and integrated con- figuration i
o . Facebook/watchman, Esspressif
(26.4%) technology for ma- ximize customer convenience ) . .
espressif/esp-iot-solution
nrfconnect
. . Comprehensive technologies for devices to /sdk-connectedhomeip, Nordic Semi, TI,
Autonomic Device . . o
2 Control (25.7%) autonomously sense environmental changes with TexasInstruments/matter, Silicon Labs,
e low power and perform high-performance control | mykrupp/connectedhomeip-1, NestLabs
nestlabs/nlio
Technology that supports data storage, computing Azure/iotedge, MicroSoft
3 Iot Cloud Computing | po- wer/resource provision, and service distribution aws/amazon-freertos, AMAZON7
(16.0%) to proce- ss large amounts of informa- tion obtained |  apache/mynewt-nimble, N
. ) ) ASF, Espressif Sys.
from devices espressif/esp-idf
NW layer solution, which is a related technology . ectortos/west Zephyrproject
zephyrproject-rtos/west, .
Smarthome Network | to ach- ieve connectivity,which is an essential PIYIPTO) (Linux Found),
4 . openthread/openthread,
(16.0%) requirement for s- mart homes (ex) Bluetooth stack, Openthread,
penweave/openweave-core
etc. Openweave
Smart home standard that ensures compatibilit
g . : 4 . patipitty ARMmbed/mbed-os, ARM,
5 |lot Platform (13.2%)| between various heterogene- ous devices and .
. Samsung/TizenRT Samsung
services
Smarthome Technology that supports developers’ ) .
. . . steinwurf/cpuid, .
6 |Development Support|coding/debugging ex CPU capabilities, buffer, hex . . Steinwurf ApS
steinwurf/endian
(2.10%) dump
71es0 Mg B2 HlFE AAdTgE AL o] 7lEES 7k Computing®|th. &7]dl& Tufo] 22 HH I55 &= T 4
oA sk oke] T 7R FAlolUY AlojYf xFS0l  HE AYsy] A dolH 2EA 2 AFE 3ej/gis
S3tE GA o o) ¢ HNT] Hzol AE, Az sz A 7)go] 2oET. AU B0l 2n}
T WA Autonomic Device Control ## 7]€2 25.7%E 2k  EE, AvfENY, AntEEA9} 2 AU AtE 370
Asta ol o, thuto] 27k 84 WigE AdYGow A& Al 2 st viAe FES AEUHUH S A
A4 3, DAFOE Al AR AW 16 EFHT Y /129 B2 TP g Ak FY AFH FHE o]

£HOE 0|39 UL BUHYHL FAFE 2L

Wl%j Aol 71®o 2 FQ3H, I1H¢ 717] ID(identi-

fication) 5 AA4FHOE 0]7]F &I
YA 2 Ao} & Bk A2 E 29
d2 ol gl B2 IDE B T EEE N

2 5EHT gk o] Hop F8 TRAEL L 2Y HEA 9

T
n

nrfconnect/sdk-connectedhomeip®] ™ 7] | A= A& A A
olE A& A dlole] EdS J)dstal, Matter SDK(software
development kit)ol| A= ut 7| ALEo] HA A AlojE &

IS A

TexasInstruments/matter=
A AR AR Aol ZEAEo|t}, Autonomic device control©]

FWAs ge nFe
PEF B4 Ao Ei
29 21 71%

At Stk gAals JAAEFHE A 4?40}3
ZYA v AM, 0TA &4 4

A8 AL AnLE gufo| 259 A
4919 A &2 F2 Ao7} AvtE
o]7] W&o}, o] 714 AutE tjulo] 29
A& Aoy o} tiuto] ~3te] ARG AAS

A HAE 16.0%9] HF5E

Vs

A 8= E28] 2~E ¢ Tot Cloud

g A28 AA 2L AEAEY Auj s 7 FRFos
S/ AR qAHEE AFE 9 2EYA gires B
A tht = dolH AEE F3E e 4Fo] At o= 24
HOE AEFUEHI ZE, At F A= AH2 A4, :LE]
T ANA AY A6 E 7“4 T Atk weA HZUE

g7 9 z2agds B3 159 24 Fgbc LﬂE
7 oHEAE ARLE ﬂﬁoﬂ*‘] AT AHEQTEIYL A H 2
40w o8, Aty HAsd Qe AU &
A o] th(Barcelo et al., 2016). ©] O} €A A B A5 A F3l=
F4Q 22 ofup &} vpo] AR AZELIH], o
Zt AWS(Amazon web service)t AzureE 48] 23}
7% 49 H2o FoA o] oA YA, o
A A zgE 9 T e 232 3 H
It T3 o] 2AE2 159 IFY g E sl 4 A
AE THEI JTE ol E AT

Y HAE 16.0%2 BlF& A4 8= Smarthome Network©]
o o] ZFYzEE AEEY I 879 AYEHE

o N 2 Hu rulru
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(connectivity)E E43t7] g Lﬂ EQA gol
(network layer solution)o] 1T B8 4 9l oM
EF 52 28 (Bluetooth stack)©] AT} 7H A EZ
Eol‘ji HY st 7]z ol ];7} 39 A& S,

HA3 T fal e A 7S i EdT HHE s
ZA 0 2 852 3L o] A (Linux foundation)ol| A &%
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2
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Table 4. Project Distributions in the Smarthome Technology Matrix

Technol st Trending Innovators Established Standards Dynamic Evolvers Hidden Gems
ecnnolo clusters
& project portion project portion project portion project portion
Tot Platform 67 44.4% 15 9.9% 66 43.7% 3 2.0%
Smarth
;1:: ;i‘e 0 0.0% 0 0.0% 20 19.8% 81 80.2%
WOT'!
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lot Cloud
C‘;mp (;L;g 27 15.8% 0 0.0% 88 51.5% 56 32.7%
u
Smarthome U
m;rpzrl?;ceser 94 66.2% 0 0.0% 25 17.6% 2 16.2%
X
Development
Supor 0 0.0% 0 0.0% 1 78.6% 3 21.4%
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