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Background

The overall idea of this architecture is to decompose the CAN prediction module. It ensures that the load
distribution can happen at lowest (individual sequence) level that helps CAN prediction module to overcome the
current limitation of cause based division. This architecture also enables each micro-service to scale horizontally
and thereby, increase the capacity as required. These smaller micro-services focus on a set of loosely coupled
actions on a well-defined dataset and provide a clean way to expose prediction functionality towards the external
consumer applications.

For this purpose, CAN prediction is decomposed into three components, namely:

1. Consumer: Responsible for the generation of prediction input.
2. Controller: Responsible for collecting the prediction input and calling the worker service in batch mode.
3. Worker: Responsible for performing atomic prediction.

[ g — > @ . o

| Creates prediction input | [ Call worker API in batch | Performs instantaneous prediction |

Consumer - CAN

|
Controlier ‘ ‘
[ Worker

[ Post prediction activities | [ Aggregates prediction output | [ Retums prediction output |

0 - 0 - o
o /

Figure 1 - Overview of Prediction flow with micro-services

This decomposed architecture allows each of the above components to perform its tasks independently and
allows components to remain completely autonomous and unaware of each other.

Prediction Controller
Prediction Controller REST API Template

{
"swagger": "2.0",
"info": {
"description": "Avanseus CAN Controller application is responsible for performing batch prediction by interact-
ing with CAN worker application.",
"version": "0.0.1-SNAPSHOT",
"title": "Avanseus Prediction Controller”,
"contact": {
"name": "Avanseus Technologies pvt Itd",
"url"; "http://www.avanseus.com",
"email": "support@avanseus.com"
3
"license": {
"name"; "Avanseus Software License Agreement",
"url": "http://www.avanseus.com/legal/"

}

host": "allbackend",
"basePath": "/PredictionController”,
"tags™ [
{
"name": "PredictionController",
"description": "REST API for running batch prediction"

}

}

Page |3
Copyright © 2023 Avanseus Holdings Pte. Ltd. All rights reserved.




—
avanseus N

]1
"paths": {
"lalarm/predict": {
"post": {
"tags"™: [
"PredictionController"
]

"summary": "API to run batch Alarm prediction",
"operationld": "processAlarminputFileUsingPOST",
"consumes"; [

"multipart/form-data"
]

1produlces": [

n*/*u

]

parameters": [

{
"name": "inputFile",
"in": "formData”",
"description": "inputFile",
"required": true,
"type": “file"

"name": "predictioninterval”,
"in": "query",

"required": true,

"type": "integer",

"format": "int32"

"name": "advancePrediction”,
llinll: "query"'

"required": true,

"type": "boolean”

"name"; "skipDays",
"in": "query",
"required": true,
"type": "integer",
"format"; "int32"

}

responses": {

"200": {
"description": "The request got processed successfully.",
"schema": {

"type": "string"
}
h
"400"; {
"description"; "Bad request. Please check the parameters."
}

"403"; {
"description"; "Accessing the resource you were trying to reach is forbidden."
}

404" {

]
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"description": "The server has not found anything matching
I3
"500": {

"description": "Internal server error. Please contact admin.”

}

}
}

kpi/predict": {
"post": {
"tags": [
"PredictionController"
]

}

summary": "API to run batch KPI prediction”,
"operationld": "processKpilnputFileUsingPOST",
"consumes": [

"multipart/form-data"
]

]oroduces": [
n*/*u

]

parameters": [

{
"name": "inputFile",
"in": "formData",
"description”: "inputFile",
"required": true,
"type": "file"

"name": "predictionType",
"in": "query",
"required": true,
"type": "string",
"enum": [
"ALARM",
"KPI",
"SUPERPOSED",
"TICKET"

"name"; "predictioninterval”,
"in": "query",

"required": true,

"type": "integer”,

"format": "int32"

}

responses™: {

"200": {
"description"; "The request got processed successfully.",
"schema": {

"type": "string"
}
|3
"400"; {
"description": "Bad request. Please check the parameters."

]

the Request-URI."
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}

403" {

"description": "Accessing the resource you were trying to reach is forbidden."

}

’ 04" {

"description": "The server has not found anything matching the Request-URI."

}

00": {
"description": "Internal server error. Please contact admin.”
}
}
}

ticket/predict™: {
"post": {
"tags": [
"PredictionController"
|

}

summary": "API to run batch Ticket correlation prediction”,
"operationld": "processTicketCorrelationlnputFileUsingPOST",
"consumes": [

"multipart/form-data”
]

,produces": [

n*/*u

]

parameters": [

{
"name": "inputFile",
"in"; "formData",
"description™: "inputFile",
"required": true,

"type": "file"

"name": "predictionType",
"in": "query",
"required": true,
"type": "string",
"enum": [
"ALARM",
"KPI",
"SUPERPOSED",
"TICKET"

"name": "predictioninterval”,
"in": "query",

"required": true,

"type": "integer”,
"format": "int32"

"name"; "skipDays",
"in": llqueryII’
"required": true,
"type": "integer",
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"format": "int32"

}

responses": {
"200": {
"description": "The request got processed successfully.",
"schema: {
"type": "string"
}
|3
"400": {
"description"; "Bad request. Please check the parameters."
}

"403"; {
"description": "Accessing the resource you were trying to reach is forbidden."
}

II, 04": {
"description™: "The server has not found anything matching the Request-URI."
}

"500": {
"description": "Internal server error. Please contact admin.”
}
}
}
}

: efinitions": {
"InputStream": {

"type": "object"
}

]

}

Resource": {
"type": "object",
"properties": {

"description™: {

"type": "string"
3
"file": {
"type": "file"
3
"filename": {
"type": "string"
}

nputStream™: {
"$ref": "#/definitions/InputStream”

|3
"open": {
"type": "boolean”
h
"readable": {
"type": "boolean”
h
"uri"; {
"$ref": "#/definitions/URI"
|3
"url™: {
"$ref": "#/definitions/URL"
}
}
Page |7
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h
"File": {
"type": "object”,
"properties": {
"absolute": {
"type": "boolean”
}

"absoluteFile": {
lltypell: Ilfilell
}

bsolutePath": {
"type": "string"

}1

"canonicalFile": {
"type": Ilfilell

}

: anonicalPath™: {
"type": "string"
}

: irectory": {
"type": "boolean”
}1
"file": {

"type": "boolean”
}1
"freeSpace": {
"type": "integer",
"format"; "int64"
}1
"hidden": {

"type": "boolean”
3
"name™: {
"type": "string"
}

: arent”: {
"type": "string"
}

: arentFile": {
"type": "file"
}1
"path™: {

"type": "string"
}1
"totalSpace": {
"type": “integer",
"format": "int64"

}

"usableSpace™: {
"type": "integer",
"format": "int64"

}
}
3
"URI" {
"type": "object”,
"properties": {
"absolute": {
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"type": "boolean”

}

: uthority": {
"type": "string"
}

’ragment": {
"type": "string"
}1
"host": {

"type": "string"
}1
"opaque": {
"type": "boolean"”
}1
"path™: {
"type": "string"

"type": "integer",
"format": "int32"

}1
"query™: {
"type": "string"

}

,rawAuthority": {
"type": "string"
}

’rawFragment": {
"type": "string"

}1

"rawPath": {
"type": "string"

3

"rawQuery": {
"type": "string"

}

rawSchemeSpecificPart": {
"type": "string"
}

’rawUserInfo": {
"type": "string"
}

’ cheme": {
"type": "string"
}

: chemeSpecificPart": {
"type": "string"
}

serinfo™: {
"type": "string"
}
}
3
"URL": {
"type": "object”,
"properties": {

"authority": {
"type": "string"
Page |9
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}

ontent": {
"type": "object"
3
"defaultPort": {

"type": "integer",

"format": "int32"
2
"file": {

"type": "string"
}

",host": {
"type": "string"
}

"oath": {
"type": "string"

"type": "integer",
"format": "int32"

2
"protocol: {
"type": "string"
2
"query": {
"type": "string"
3
"ref"; {
"type": "string"
b
"userinfo": {
"type": "string"
}
}
}
}
1
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Prediction Controller Testing from Swagger Ul

oogle Chrome ~

localhosk:: x Http Basic x C bl @ swagger | Bl Bestusor x | BB PDFtoDC x | 8% Mail-Man x [l BestJsc

€& - C @ localhost:5052/swagger-ui.html#/PredictionController Y
t)| swagger Explore

Avanseus Prediction Controller

Avanseus CAN Prediction Controller application is responsible for performing batch prediction by interacting with CAN worker application.

Created by Avanseus Technologies pvt Itd
See more at http://www.avanseus.com
Contact the developer

Avanseus Software License Agreement

PredictionController : REST API for running batch prediction show/Hide  List Operations | Expand Operations
/falarm/predict API to run batch Alarm prediction
/kpi/predict API to run batch KPI prediction

el /ticket/predict API to run batch Ticket correlation prediction

ap1 version: 0.0.1-SNAPSHOT ]

le Chrome ~ Feb 27 15:3

localhost HEtp Bas|

[CRSIELLEAN S () Best SOl x | B PDFtoDC x | 8% Mail-Man: x [ BestJSOr x | + © - o x

& —> € @ localhost:5052/swagger-ui.html#!/PredictionController/processAlarminputFileUsingPOST * = a

1) sSwagger

Avanseus Prediction Controller

Avanseus CAN Prediction Cantroller application is responsible for performing batch prediction by interacting with CAN worker application.

Created by Avanseus Technologies pvt Itd
See more at http://www.avanseus.com
Contact the developer

Avanseus Software License Agreement

PredictionController : REST API for running batch prediction Show/Hide | List Operations | Expand Operations

Ll /alarm/predict API to run batch Alarm prediction
Response Class (Status 200)

Response Content Type

Parameters
Parameter
Parameter Value Description Type Data Type
foputEsle | choose file | No file chosen | inputFile formbata file
predictionInterval |(required) | query integer
advancePrediction query boolean
skipDays [(required) ] query integer
Response Messages
HTTP Status Code Reason Response Model Headers -

Prediction Worker

Page |11
Copyright © 2023 Avanseus Holdings Pte. Ltd. All rights reserved.



avanseusﬁ

Prediction Worker REST API Template

{
"swagger": "2.0",
"info": {
"description": "Avanseus Worker application is responsible for performing instantaneous prediction.",
"version": "0.0.1-SNAPSHOT",
"title": "Avanseus Prediction Worker",
"contact": {
"name": "Avanseus Technologies Pvt. Ltd.",
"url"; "http://www.avanseus.com",
"email": "support@avanseus.com"
3
"license": {
"name"; "Avanseus Software License Agreement",
"url"; "http://www.avanseus.com/legal/"
}
3
"host": "allbackend",
"basePath": "/PredictionWorker",
"tags": [

"name": "PredictionWorker",
"description™: "REST API for running instantaneous prediction”

}

paths": {
"lalarm"; {
"post": {
"tags": [
"PredictionWorker"
]

]

summary": "API to run instantaneous Alarm prediction”,
"operationld": "runPredictionForGivenLineUsingPOST",
"consumes": [

"application/json"
|

produces™: [
n*/*u

]

parameters": [
{
"in": "body",
"name": "alarmPredictionInputParam”,
"description": "alarmPredictionInputParam",
"required": true,
"schema": {
"$ref": "#/definitions/PredictionInputParam"
}
}
1,
"responses™: {
"200": {
"description": "The request got processed successfully.",
"schema": {
"type": "string"
}
3
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"400": {
"description": "Bad request. Please check the parameters."
13
"403"; {
"description": "Accessing the resource you were trying to reach is forbidden."
h
"404"; {
"description"; "The server has not found anything matching the Request-URI."
13
"500": {
"description"; "Internal server error. Please contact admin.”
}
}
}
3
"Ikpi": {
"post": {
"tags": [
"PredictionWorker"
|

"summary": "API to run instantaneous KPI prediction”,
"operationld": "runPredictionForGivenKpiLineUsingPOST",
"consumes"; [

"application/json"
|

"broduces": [
n*/*u
|

"parameters": [
{
"in": "body",
"name": "kpiPredictionInputParam”,
"description™: "kpiPredictionlnputParam”,
"required": true,
"schema": {
"$ref": "#/definitions/PredictionIinputParam"
}
}
1,
"responses": {
"200": {
"description"; "The request got processed successfully.",
"schema": {
"type": "string"
}
13
"400": {
"description™: "Bad request. Please check the parameters."
}

"403"; {
"description": "Accessing the resource you were trying to reach is forbidden.”
}

04" {
"description"; "The server has not found anything matching the Request-URI."
}

n OOII: {
"description"; "Internal server error. Please contact admin.”

}

Page |13
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}
}
3
"fticket": {
"post": {
"tags"™: [
"PredictionWorker"

],

"summary": "API to run instantaneous ticket correlation prediction",
"operationld": "runPredictionForGivenTicketCorrelationLineUsingPOST",
"consumes"; [

"application/json"
|

broduces": [

u*/*u

]

parameters": [
{
"in": "body",
"name": "ticketCorrelationPredictionlnputParam®”,
"description": "ticketCorrelationPredictionlnputParam®,
"required™: true,
"schema": {
"$ref": "#/definitions/PredictionInputParam"
}
}

responses": {

"200": {
"description"; "The request got processed successfully.",
"schema": {

"type": "string"
}
2
"400": {
"description": "Bad request. Please check the parameters."
}

"403"; {
"description"; "Accessing the resource you were trying to reach is forbidden."
}

04": {
"description™: "The server has not found anything matching the Request-URI."
}

"500": {
"description": "Internal server error. Please contact admin.”
}
}
}

superposed™: {
"post": {
"tags": [
"PredictionWorker"
]

]

}

summary": "API to run instantaneous KPI prediction”,
"operationld": "runPredictionForGivenKpiLineUsingPOST",
"consumes"; [

"application/json"

Page |14
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]

broduces": [
n*/*u

]

parameters": [

{
"in": "body",
"name": "kpiPredictionInputParam”,
"description": "kpiPredictionInputParam”,
"required": true,
"schema": {

"$ref"; "#/definitions/PredictionInputParam"

}

}

responses": {

"200": {
"description”: "The request got processed successfully."”,
"schema": {

"type": "string"
}
h
"400"; {
"description"; "Bad request. Please check the parameters."
}

"403"; {
"description"; "Accessing the resource you were trying to reach is forbidden."
}

"404" {
"description™: "The server has not found anything matching the Request-URI."
}

"500"; {
"description": "Internal server error. Please contact admin.”
}
}
}
}
3
"definitions"; {
"PredictioninputParam"; {
"type": "object”,
"required": [
"predictioninterval",
"probabilityThreshold",
"sequence”,
"skipDays"

]

]

,properties": {

"advancedPrediction": {
"type": "boolean”

}1

"predictioninterval: {

"type": "integer"”,

"format": "int32"

}1

"probabilityThreshold": {
"type": "number",
"format"; "double"
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}

: equence": {
lltypell: Ilstringll
}

"skipDays": {
"type": “integer”,
"format": "int32"
}
}
}
}

}

Prediction Worker Testing from Swagger Ul

gle Chrome ~ Feb 27 14:46 @

localhost Http Basic x | @ localhost:® x [NGESUWELLESESE [ Best JsON x B PDFtoDC x | &% Mail-Man x [ BestJso

€& - C @ localhost:5052/swagger-ui.html#/PredictionWorker

1| swagger o

Avanseus Prediction Worker

Avanseus Worker application is responsible for performing instantaneous prediction

Created by Avanseus Technologies pvt Itd
See more at http://www.avanseus.com
Contact the developer

Avanseus Software License Agreement

PredictionWorker : REST API for running instantaneous prediction Show/Hide | List Operations | Expand Operations
el /alarm API to run batch Alarm prediction
fkpi API to run batch KPI prediction
/superposed API to run superposed prediction
o /ticket API to run batch Ticket correlation prediction

[ Base urL: /, ap1version: 0.0.1-SNAPSHOT ]
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) swagger

Avanseus Prediction Worker

Avanseus Worker application s respomible for performing instantaneous prediction

Created by Avanseus Technologies pvt itd
See more at Hitp/ s avanseus

Contact the developes

con
Avanseus Software License Agreement

PredictionWorker : REST API for running Instantaneous prediction

Response Class (Status 200)

Response Content Type *~ v
Parameters

" ) ¢ Pas arieter
o Sevoter v ade Descrigion -

Type
alarsfredictioninputParas | coquired) alarmPredictioninputParam body

Parameter CONMENt type: | ApPBCHBOnson v

Response Messages

HTTF Status Code Moaror N porne Model

Bad reguest. Mease theck the parametenrs

ALCRLENG e FEIOUICE YOu wers trysng 10

o —

b eparnt Oper atron

Maodel Schema

“sdvanceaPredlict ien”
“peedict leninterval
"probeti Ll ity Threshel
“soguence” | “string”
TahipDaynT i 8

)

s v 2o 0n s et wate

Hesdersy

Cluster Worker
Cluster Worker REST API Template

{
"swagger": "2.0",
"info": {
"description": "Avanseus Cluster Worker responsible for discovering clusters.",
"version": "0.0.1-SNAPSHOT",
"title": "Avanseus Cluster Worker",
"contact”: {
"name": "Avanseus Technologies pvt Itd",
"url"; "http://www.avanseus.com",
"email": "support@avanseus.com"
2
"license": {
"name": "Avanseus Software License Agreement”,
"url"; "http://www.avanseus.com/legal/"

}

’host": "allbackend",

"pasePath": "/ClusterWorker",
"tags™: [

}

"name": "ClusterWorker",

"description": "REST API to discover the clusters from the given vector list"
}
1,

"paths": {

"/topology": {
"post": {
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"tags": [

"ClusterWorker"

]

summary": "API to get clusters”,

"operationld": "processClusterlnputUsingPOST",

"consumes": [

"multipart/form-data”

]

,produces": [

n*/*u

]

parameters": [

{

"name"; "inputFile",
"in"; "formData",

"description™:

inputFile",

"required": true,

"type":
}

responses™: {

"200": {
"description":
"schema": {

file"

]

"The request got processed successfully.”,

"type": "string"

}
I3
"400": {
"description™:
}

II, 03": {
"description™:
}

04" {
"description™:
}

00": {
"description™:
}
}
}
}

efinitions": {
"InputStream": {

"type": "object"
}

}

Resource": {
"type": "object”,
"properties”: {
"description™: {
"type": "string"
}1
"file": {
"type": "file"
}1
"filename": {
"type": "string"

"Bad request. Please check the parameters."

"Accessing the resource you were trying to reach is forbidden."

"The server has not found anything matching the Request-URI."

"Internal server error. Please contact admin."”
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}

nputStream": {
"$ref': "#/definitions/InputStream"

}l
"open™: {
"type": "boolean”

}

readable": {
"type": "boolean”
2
"uri": {

"$ref"; "#/definitions/URI"
}

"url™: {
"$ref": "#/definitions/URL"
}
}
h
"File™: {
"type": "object”,
"properties": {
"absolute": {
"type": "boolean”
h
"absoluteFile": {
"type": "file"

2
"absolutePath": {
"type": "string"

h
"canonicalFile": {
"type": "file"

}

: anonicalPath™: {
"type": "string"
}

: irectory": {
"type": "boolean”
}1
"file": {

"type": "boolean”
}1
"freeSpace": {
"type": "integer",
"format": "int64"
3
"hidden": {

"type": "boolean”
}1
"name": {
"type": "string"
}

: arent”: {
"type": "string"
}

barentFiIe": {
lltypell: "file"
}1
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"path™: {

"type": "string"
|3
"totalSpace": {
"type": "integer",
"format": "int64"

}

sableSpace": {
"type": "integer”,
"format"; "int64"
}
}
3
"URI": {
"type": "object",
"properties": {
"absolute": {
"type": "boolean”
|3
"authority™: {
"type": "string"
}

’ragment": {
"type": "string"
}1
"host": {

"type": "string"
}1
"opaque": {
"type": "boolean”
}1
"path™: {

"type": "string"
}

"port": {
"type": “integer",
"format": "int32"

}

uery": {
"type": "string"
}

’raWAuthority": {
"type": "string"
}1
"rawFragment": {

"type": "string"
}

",raWPath": {
"type": "string"

}1

"rawQuery": {
"type": "string"

}

’rawSchemeSpecificPart": {
"type": "string"
}

’raWUserInfo": {
"type": "string"
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h
"scheme": {
"type": "string"
3
"schemeSpecificPart": {
"type": "string"
3
"userinfo”; {
"type": "string"
}
}
b
"URL": {

"type": "object",
"properties": {
"authority": {
"type": "string"
}

ontent™: {
"type": "object”
}

"defaultPort": {
"type": "integer”,
"format"; "int32"

|3

"file": {

"type": "string"

}

"’host": {
"type": "string"
}

ath™: {
"type": "string"
}

"port": {

"type": “integer",
"format": "int32"

2
"protocol"; {
"type": "string"
3
"query": {
"type": "string"
3
"ref": {
"type": "string"
h
"userinfo": {
"type": "string"
}
}
}
}
}
Page |21
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Cluster Worker Testing from Swagger Ul

oogle Chrome ~ 13:56

Http B:

@ Swagqger Ul [ Best JSON x | B PDFtoDOCx X | &% Mail-M
99

€& - C @ localhost:5052/swagger-ui.html#!/Clusterworker/processClusterinputUsingPOST w = A

& | Update :

1) swagger

Avanseus Cluster Worker

Avanseus Cluster Worker responsible for discovering clusters.

Created by Avanseus Technologies pvt Itd
See more at http://www.avanseus.com
Contact the developer

Avanseus Software License Agreement

ClusterWorker : REST API to discover the clusters from the vectors showsHide  List Operations | Expand Operations
/topology AP1 to get clusters

Response Class (Status 200)

Response Content Type

Parameters
Parameter Value Description Parameter Type Data Type
inputFile | Choose file | No file chosen inputFile formData file

Response Messages

HTTP Status Code Reason Response Model Headers
408 Bad request. Please check the parameters.
403 Accessing the resource you were trying to

reach is forbidden.

404 The server has not found anything matching -
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