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FIG. 2
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FIG. 3A
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FIG. 3B
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FIG. 3C
300

-t
Y
N

|

)
-t
.p.

¥
W
—
o

~

—
o
(=}

¥ v
3l
t'y
o)

A ALL

@
uty
N

(A
=
N

5/13




FI1G. 3D
100

120
/

122 Moniloring
Kibana

DataDog
E/%ﬁl ELB Required.
HTTP on Pori 8088

110

Map Tiles Maker
Auto-Scaling
Port 8087(GRPC) Port 8088 (HTTP)

W @ map-liles service

Map Tiles CloudFront

6/13



FIG.4 z
20 —_| 104 |
S——— | I——
e e ——— e e — E Eem——— L v
Z1 -y ~1 2 3 |ee| A | 20-73
R ey s PY sy U e _d
------ T, Ao enan e
22-3 g 1,2 1,3 f{ses| 1B ab
I —
...... | ————— S S
ZB"\,_
1,1,1 1,12 1,1,3 Jese| 1,1,C a,b,c
" whrrnn % _________ .I. ________________ I. .......................
------ T e, ettt
Z4-.“J (31X ] Z4
L,LLL || LLL2 [ 1,113 1,1,1,D a,b,c,d (abod)
B B A -
oY e R —— Yocnmemennasans
zsm; LLLLL || LLLL2 || LLLL3 [see| LLLLE| |abede|!
———————————————————————————————————— -[--v—-ww—-nwnnwu—-w—n—-u-u-u--—-n—————————'
402 )
map size > Yes
threshold? v ¥
/ Z5
No a,b,c.d,ef (ab.c.d.e)
h 4
Z6-Zn
(a,b.c.d.e.f)
A 4 Y
Z5-Zn Z5-Zn |,
(a,b.c.d.€) (abede) |
Z4-Zn |,
(abed) |
Z3-Zn (a,b,c)
y A 4
Z2-Zn (a,b) »  Z1-Zn(a) »  Z0-Zn

7113




500A

FIG. 5A
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FIG. 5B
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FIG. 5C
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FIG. 5D
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FIG. 6
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FIG. 7
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Selecting a processing unit of a plurality of processing units

94

The selected processing unit scheduling the generation of vector tiles
of the selected squared map area by determining tasks using a
directed acyclic task graph and providing the determined tasks to a
task database, wherein the directed acyclic task graph includes: a task
of providing map data including coordinates corresponding to the
selected squared map area, a representation of the selected squared
map area with a first resolution and a first detail level, and a
representation of the selected squared map area with a second
resolution higher than the first resolution and a second detail level,
the second detail level including a higher number of details than the
first detail level; the selected processing unit determining respective
coordinates of each of a predefined number of squared map subareas
by dividing the selected squared map area into the predefined number
of squared map subareas, and for each of the squared map subareas, a
task of obtaining map data representing the respective squared map
subarea with the second resolution and the second detail [evel using
the determined coordinates of the respective squared map subarea; a
task of generating a preliminary vector tile by rendering the map data
representing the selected squared map area with the first resolution
and the first detail level; for each of the squared map subareas, a task
of generating a vector sub-tile by rendering the respectively obtained
map data; and a task of generating a vector tile of the selected
squared map area by merging the preliminary vector tile and the

vector sub-tiles
5)6

Each of the plurality of processing units repeatedly: selecting a task
included in the task database, executing the selected task, and
providing data generated by the selected task to a memory

h 4
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