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Receive a description of a multi-tiered edge 400
topology with a plurality of nodes and hardware
specifications for each of the nodes.

A 4

Receive a multimedia stream analytics composition that

is executed on the plurality of nodes, where the 402

multimedia stream analytics composition has tasks, and
where one or more of the tasks uses analytic models.

A 4

Receive test data that is later used to test the tasks of
the multimedia stream analytics composition, where the |— 404
tasks are distributed in the multi-tiered edge topology.

A 4

Receive performance objectives, such as accuracy, | _ 406
precision, recall, and throughput.

A 4

Optimize the analytic models 408
using multiple techniques and precisions.

FIG. 4A
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P

Perform benchmark testing of the optimized analytic
models using the test data and the nodes in the multi- }— 410
tiered edge topology.

A 4

Cluster the optimized analytic models based on
results of the benchmark testing to form one — 412
or more clusters.

A 4

Perform additional optimization by selecting a
representative optimized analytic model from L— 414
each of the clusters of optimized analytic models.

A 4

Determine a configuration recommendation that
indicates deployment of the tasks and of each selected | __ 416
representative optimized analytic model on the plurality

of nodes to meet the performance objectives.

A 4

Generate one or more workflows from the configuration
recommendation to execute the tasks of the multimedia
stream analytics composition on different tiers of the | _ 479
multi-tiered edge topology, in whole or in part, where
images and metadata are transmitted between nodes of
the tiers at different transmission speeds.

A 4

Execute the one or more workflows on the | 490
nodes in the multi-tiered edge topology.

FIG. 4B
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Select an optimization technique of multiple 500
optimization techniques and a precision of
multiple precisions, starting with a first unique
pair of optimization technique and precision.

\ 4

Generate an optimized analytic model based onthe | __ 550
selected optimization technique and the precision.

\ 4

Add the optimized analytic model to a list of optimized | 504
analytic models for use in benchmarking and clustering.

All
unique pairs
of optimization technique
and precision
selected?

No

FIG. 5
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Run different benchmark tests using same test 600
data on various optimized analytic models.

A 4

Cluster the optimized analytic models
in multi-dimensional space to form clusters that each |— 602
include one or more optimized analytic models.

A 4

Select a representative optimized analytic model 604
for each of the clusters.

A 4

Generate a multi-dimensional graph with each selected | _ 606
representative optimized analytic model.

FIG. 6
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For each node in the multi-tiered edge 800
topology, define an objective function based on
performance objectives, using a combination of

accuracy, precision, recall, and throughput.

A 4

For each node, define a cumulative objective function
based on a cumulative accuracy, a cumulative precision, |— 802
a cumulative recall, and a cumulative throughput.

A 4

Create an overall objective function for the multi-tiered
edge topology based on the cumulative objective ~ |— 804
function of each node.

v

Translate the overall objective function into equations. }— 806

v

Maximize the overall objective function 308
in accordance with the performance objectives.

A 4

Perform fine-tuning by trying different representative | _ g1
optimized analytic models from each of the clusters.

FIG. 8
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For each edge tier, generate a workflow that 1000
implements the multimedia stream analytics
composition at the nodes of that edge tier.

A 4

Execute the workflows 1002
to generate output.

FIG. 10



PCT/1IB2021/053514

WO 2021/229345

12/22

IT 9l

sageLwl Juanbasqns uo ejepe}sw Aue 3981109
‘U01}981109 B)epe)aLu pagiawu 10} sagewl snolnald puasay

181} SnoiAaid 0] SU0I}981109 puss
‘eJepe}aL pagiaw ay) Ul punoj sIoLa J|

B]EpR)SL PU0IAS 8lf) pUB BepR)aWl 1S} alf) agIa

Blepe}awl puodas a)elauas
0] uoyisoduwiod sanfjeue wesss elpawiynw Jo Jed
Suluiewsal ysnoJyy Jasqns ay} LwoJy agewul Yyoes uny

(pajos)ap ale $)99[qo usym saseLul alow puas “3-9)
Blepe)awl pa}aa]|0d ayj uo Sulpuadap Aiea few ajel awel]
Jal) xau 0] sdj f 10 8)el 1B sageLwl Jo }asqns puag

Jal} 1xau 0] a3ewI YIea 10J LIRpEISU 1S11) AU PIEMIO

181} 1Xau 0} 83w YIea 10} B}RPR)ALL 1SII} By} PUSS

BJepe}aw JsI1} 8)esausd 03 uorisodwod sankjeue
Weal]s eIpawnuw Jo ey 18 ysnosyy aSew K1ana uny

17 uoneao) e

€ninln (E € nZnl
OO e [ 200

SN TN BN sdj I} ‘saBew e oy Ty | EloLeD
Janas waid-ug  sjapopy ankfeuy S|8pojy JnAjeuy
peziuindo peziundg

(T BJaLIRI) UOINIaXT UoRISodLu? Sankjeuy WeaLS BIpaLIN|y palal]

0011 -




PCT/1IB2021/053514

WO 2021/229345

13/22

ARE

elepels|y
T
SSEI 199190 | oy
BIBPEIAN [ 1919
s108lq0 mo_m%
pa1dsja( .

sagew|
Passadnly
-8ld

19peay (eI3We)
108532014 weans
) sagew| | 9|14 weans ainyde) weang
o1q oge| ewpawniy [\ | pypaunyy

sda)s Aeuiwijald

(T eJaWeI Je) Uorsodwo? SanAjeuy WesliS eIpaLIYN|y palal|

0021 -




PCT/1IB2021/053514

WO 2021/229345

14/22

€1 91

T RIAWED
o}
9AI309Y

ejepelaiy
spelqQ
pasay

Jaddoug ageuw|

Blepels|\
$}98lq0
paddoi)

JaIjisse[9
anquuy
10300

BJepe1ajy
$198q0
paljisse|)

Jayoel] 199lqQ

eJepea|y
s398lqQ
payoel]

JETVEN
[e1u8)
0} puag

(1 uoneao| Je Janas waid-uo Je) uorisodwos SaNA|euy Weans BIPAWN{N palal]

00e1




PCT/1IB2021/053514

WO 2021/229345

15/22

7T 914

1 uonesot je
18M8S [erepelsiy aseqele
waid | s198[qQ ul M_ow%
-Uo Woy | payoey .
31929y

(13MJ3S [R1JU89 18) uoiyisoduwo sankjeuy Weans eIpawn palal]

0oy -




PCT/1IB2021/053514

WO 2021/229345

16/22

GT 9l

131} X3U 0} e)epe)aw pagia ay) piemio]

BJePE}aW YLIN0) L) pue elepelaw paiy) ay) as1ap

0} Jayoel) 108qo ysnoiyy asewl paniagal yaes uny

elepejsw yunoj ajessuss

sdj €4 Je 1a1} Jxau 0} eJepejow
piILy 8y} pue aBew) joq puas ‘pajosjap s11081g0 UayM

Blepejaw pJiy) 8)eiauas o) Jaljisse|o
ainguye 199(qo pue 101a8)ap 19alqo ysnoly) agewi Yyaes uny

¢1 uoneao| 1
JaM9S wald-uQ

1ayoe1} 1981q0 = Epy
JaIIsSe2 anqupe 198lqo = S|y
10193)ap 198(qo = :>_

€.n = 2l
_s_mmmasww m < FIEPEIOI + 8_3@%&%
. N EN sdj mv:m sadew| . Iy € Blowe)
|apojy dnhjeuy S|apoy dnhjeuy
paziwndg paziwndg

(€ eJBWEI) UORNIBXF UoIISodwon sanAjeuy WeanS BIPSWIIN|A Palsl]

0051 —




PCT/1IB2021/053514

WO 2021/229345

17/22

91 914

sl elepelsiy elepelsiy 191)ISSe|) | ejepelay

:_ $103[q0 Y Jaddouy aBew | $198[00 ainquny $199(q0
SSERR0 | pasayy paddory /| 1oelgp | pewisser
Blepels|\ sagew| 19peay (e18wed)
RE])) _wwﬂwo passadnly ._%_mmwmmﬂ sagew| | 9|14 weans m_ﬁmsm__% ainydeq weans
popoaieg | * g | ewpownpy [\ PO epgiupyny

sda)s Aeuiwijald

(€ eJaWed Je) uoiysodwion SanAjeuy WessiS RIPAWIYN|\ paial]

0091




PCT/1IB2021/053514

WO 2021/229345

18/22

LT 94

€ elawed | ejepels|y elepelaly \ | Janas
wouy [ s198lqg0 Y Jayoesp 198lqp | S108I0 IAER
9MI303Y | paljisse|) payoel /| 03 puag

(47 uoneao| Je Januas waid-uo Je) uorisodwos SaNA|euy Weans eIPAWN{n palal]

00/1 -~




PCT/1IB2021/053514

WO 2021/229345

19/22

8T 94

N._ uoinean le
18M8S [erepelsiy aseqele
waid | s198[qQ ul M_ow%
-Uo Woy | payoey .
aAI1893Y

(13MJ3S [R1JU89 18) uoiyisoduwo sankjeuy Weans eIpawn palal]

0081 —




PCT/1IB2021/053514

WO 2021/229345

20/22

(S)391A8(]

6T Il [pusepg
A /
viel
J91depy yomjaN (S)oorpiap |,
i o/l
/
0261 1 \
bl
__ AT Cvbl €61 —~ 8161
~0v6T \ v
»|  3YJE) Hun
3U1SS82014
[ Wy \
] 9161
6l fiowsayy 0€61
ww,ﬂ apop Jandwo)
\
061~ 2161

A 4

fejdsiq

61




WO 2021/229345

2054N

2054C
\

N\“

2050

21/22

2054A

Fm

PCT/1IB2021/053514

9

FIG. 20



PCT/1B2021/053514

WO 2021/229345

22/22

[¢ 9l 81eM1J0S pUB 3IempIey

1912 91z 1912
8912 1912 0IZ o T £912

0 @& &< ([ (T

Uoljezi[enpiA

SLle :,a e/17 21T 1112

=l E= .

Juswaseue|y
\.omﬁm

/L///]




