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[Abstract]

In this study, we compare the performances of three JSON libraries commonly used for game data processing and management
in the Unity Engine: JsonUtility, LitJson, and Newtonsoft.Json. We focus on the key metrics of serialization and deserialization
speeds, constructing applications to measure them and evaluating the performance of each library on PC and smartphone platforms.
The experimental results show that the performance of each library varies proportionally with device performance, with JsonUtility
exhibiting 4 times faster performance on PCs and 5-6 times faster performance on smartphones. However, JsonUtility supports
only basic data types and requires additional work, offering only simple functionality, necessitating the selection of JSON libraries
based on specific task requirements. We hope that the findings from this study can serve as a valuable resource for efficient data

processing and management in game development.
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Table 1. JSON library features
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Table 2. The purposes of JSON commonly used in game

JSON library Item Specification development
Platform Unlty.G.ame Devel(?pmer]t _ Purpose Description
Features Specialized for Unity serialization
JsonUtility | Performance Fas_t and efficient within Unity Ut|l|ze§ JSON tq stolre and load game states,
environment Game Data Save player information, items, and map data
Dependency | Included with Unity Engine and Load during runtime, aiding in the permanent
License Subject to Unity License storage and retrieval of the game’s progress
Platform Cross—platform (Independent) Manages detailed game settings using JSON
Features Supports custom serialization Game Settings files, efficiently handling aspects such as
Suitable for small to medium—sized Management game difficulty, volume, language, and
Litdson Performance data allowing for easy modifications
Dependency Independgnt Iiprary, needs Stores data for quests, story events, and
_ separgte inclusion Quest and Story dialogues in JSON format, enabling
License MIT License Data developers to easily add or modify content
Platform Cross—platform (Independent) when introducing new elements to the game
Features Rich features and custom SUDD_OH Localization Saves multilingual string data in JSON files,
Newtonsoft. | Performance | G€nerally good performance with " facilitating efficient text management for
optimization options (Multiingual each language. This allows for eas
Json - Support) guage. X Yy
D Independent library, needs language changes and additions
ependency ) :
separate inclusion — — —
License MIT License Utilizes JSON for defining and modifying
animations, movement paths, and player
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Animation and

Action Data actions, providing enhanced flexibility in

defining and altering game character
movements

Stores Ul elements (buttons, menus, etc.) in
JSON files, streamlining the efficient
construction and modification of the game’s
user interface

User Interface (Ul)
Management

Manages game level or map data in JSON
format, allowing easy modifications and the
addition of new levels, simplifying the
process of adjusting or expanding game
environments

Level and Map
Design

2-4 Unity Engine
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Table 3. PC experimental environment

Device ltem Specification
CPU Core i7-10700K 3.8GHz
PC 1 Number of Core Octa—Core
(High) Memory DDR4 32GB
oS Windows 10 Pro
CPU Core i7-6700HQ 2.60GHz
PC 2 Number of Core Quad-Core
(Mid) Memory DDR4 24GB
(O] Windows 10 Pro
CPU Core i7-4790 3.60GHz
PC 3 Number of Core Quad-Core
(Low) Memory DDR4 16GB
(O] Windows 10 Pro
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Table 4. Smart phone experimental environment

Device ltem Specification
Model Galaxy Z Fold 2
cPU Qualcomm Snapdragon 865+
Smart SM8250-AB
P(h.igﬁf Memory 12 GB LPDDR5 SDRAM
(O] Android 13
Release date 2020. 9.18
Model Galaxy S9+
Smart CPU Exynos 9 Series (9810)
Phone 2 Memory 6 GB LPDDR4X SDRAM
(Mid) 0s Android 10
Release date 2018. 3.16
Model Galaxy A30
Smart CPU Exynos 7 Series (7904) Octa—Core
Phone 3 Memory 3/4 GB LPDDR4X SDRAM
(Low) 0s Android 11
Release date 2019. 5. 83
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[Serializablel
public struct Te

public int level:
public int hp:
public int mp:
public int exp;
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T
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int[] testCnt = new int[10]
{ 100, 300, 500, 1000, 2000, 3000, 5000, 10000, 30000, 50000 }:

|Enumerator TestFunc()

£
//Repeat according to the set data amount
for (int i =0; i < testCnt.Length: i++)

TestdsonUtilAvg( testCnt[i])
yield return null:

TestLitJsonAva(testCnt[i]);
yield return null:

TestNewtonJsonAvg( testCntl[il):
yield return null;
¥
}
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Fig. 7. Test data structure
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JSON Library performance test
o

J:I 8. WindowsollA| M5 E|AE
Fig. 8. Performance test on windows
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Table 5. Serialization and deserialization results of JSON
libraries on PC

Device Amount of | JsonUtility Litdson NewtonJson
data S D S D S D
100 0 0 1 1 7 1
300 0 0 0 1 0 1
500 0 0 1 2 1 1
1000 0 0 2 5 2 3
PC 1 2000 0 1 4 10 4 7
(High) 3000 1 2 6 15 6 10
5000 1 3 10 26 10 17
10000 4 7 21 52 20 35
30000 15 22 63 158 62 104
50000 26 37 106 | 263 | 103 | 175
Device Amount of | JsonUtility LitJson NewtonJson
data S D S D S D
100 0 0 1 3 12 2
300 0 0 1 2 0 1
500 0 0 1 4 1 2
1000 0 1 3 8 3 5
pPC 2 2000 1 2 7 17 7 11
(Mid) 3000 2 3 11 26 10 17
5000 3 5 18 44 20 31
10000 7 11 36 89 35 57
30000 23 35 107 | 264 | 107 | 179
50000 40 59 183 432 164 284
Device Amount of | JsonUtility LitJson NewtonJson
data S D S D S D
100 0 0 4 6 18 5
300 0 0 2 6 2 3
500 0 0 5 10 4 7
1000 1 1 10 23 8 13
PC 3 2000 3 4 17 41 17 29
(Low) 3000 4 5 27 71 26 45
5000 7 12 50 121 47 85
10000 17 29 86 212 78 142
30000 55 69 253 | 656 | 243 | 435
50000 84 117 448 | 1140 | 457 814
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PC1 - JSON deserialization
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Fig. 11. Comparison of JSON library deserialization across PC devices
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Fig. 12. Comparison of JSON library serialization across android devices
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Fig. 13. Comparison of JSON library desrialization across android devices
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Table 6. Serialization and deserialization results of JSON
libraries on SmartPhone

. Amount | JsonUtility LitJson NewtonJson
Device
of data S D S D S D
100 0 0 4 8 28 5
300 0 1 5 11 3 7
500 0 1 5 11 5 7
1000 1 3 13 28 12 18
Smart 2000 4 3 25 56 24 35
Phone 1
(High) 3000 4 8 43 85 38 52
5000 11 12 73 | 133 | 51 74
10000 | 18 21 120 | 235 | 94 | 143
30000 | 45 60 | 330 | 610 | 255 | 402
50000 | 74 91 456 | 972 | 381 | 674
. Amount | JsonUtility LitJson NewtonJson
Device
of data S D S D S D
100 0 0 6 11 48 9
300 0 0 4 11 3 7
500 0 1 7 18 6 13
1000 1 3 14 35 13 26
Smart | 2000 | 4 | 6 | 28 | 71 | 27 | 54
Phone 2
(Mid) 3000 5 9 41 106 | 39 78
5000 9 15 70 | 179 | 66 | 130
10000 | 21 30 | 136 | 353 | 130 | 262
30000 | 72 | 101 | 413 | 1083 | 395 | 807
50000 | 122 | 166 | 703 | 1830 | 668 | 1401
. Amount | JsonUtility LitJson NewtonJson
Device
ofdata | g D S D S D
100 0 0 13 21 93 21
300 1 1 7 19 6 11
500 1 3 11 30 12 20
1000 5 24 59 21 38
Smart | 2000 9 | 48 | 118 | 42 | 78
Phone 3
(Low) 3000 12 15 71 178 | 63 | 117
5000 20 26 | 119 | 293 | 106 | 192
10000 | 41 49 | 229 | 576 | 203 | 383
30000 | 126 | 152 | 679 | 1707 | 610 | 1141
50000 | 212 | 253 | 1101 | 2851 | 1018 | 1950
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