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e Stand-alone System vs. Distributed System

e Mutable vs. Immutable

* Streaming process + Process Call
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« Workflow spec contains:

Client AP| Gateway Orchestrator

< workflow specification > r—
{ "runtypes™:[{"id":1,"periodic":"ONCE"}], }

"engines":[ scheduling*
{ "id":1,"prevld":0,
"engineNickName":"DataEngine",
“controller”:...

“reader”: ..., — engine composing*

“writer”: ...,

“operator”: ...,

“runner”: ... ],

"batch":true, € = ey type
ksbVersion":"v0.8.2", } version binding

"msgVersion":"v0.8.2",
"verbose":true} € log-level
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KsB 21 S K| s Zef YIS W2 A[EBl = == U= docker image FEH 2| S=ALf 24 9| 2 0ff B
Tgot0] dAlg = e HolH 2| 2X] SAS MSELO

KSB S8tA
(docker image) HI2717] »
KSB 21325 Z2|del2
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Related Doc: package writer

display packages only
o focus
ksb.csle.component.pipe.controller
@ OnDemandGenericController
@ StreamingGenericController
hide_focus » Linear Supertypes
ksb.csle.component.pipe.controller.act

class Filepi iter extends ipeWriter( treamingQuery, StreamPipeWriterInfo, 1

I

: ApplicationDeveloperApi ::
Wiiter that saves DataFrame to a file.

o]
o
g
5
4
g

‘@ OnDemandRestfulControlActor a o
e focus Ordering ‘Alphabetic By Inheritance
ksb.csle.component.pipe.query.operatd
G ContextAggregatePipeOperator Inherited pel et icPipeOper BaseDoer | (Logging | (‘Seriaizable (‘Serializable  AnyRef
© O KafkaContextQueryPipeOperator e
@ RestfulContextQueryPipeperator
s Hide Al (Show All
ksb.cele.component.pipe.query.parser
G MyDLParser

@ MyMLParser Instance Constructors
hide focu
nner

I

I

Visibility Public Al

2
i
g8

csle.component v new Fil sessions
@ Bindsening
@ ReloadSening o Object that contains message ksb. t0.0 FiloPipeWi P contains followed
@ SenvingMaster attributes:
@ SenvingPipeRunner o filelnfo: Filelnfo contains aftributes as follows:
@ StartSening o filePath: Fle path where wrtes records (required)
o fileType: File type (optional)

(o) i) o delimiter: Delimiter of each field (optional)

hide_focus o field: Schema of input record (optional)

ksb.csle.component pipe.stream.opel

o header: True if has a header line (optional
@ FilterOperator

mode: Write mode such as append, update, and complete

@ GroupByOperator o trigger: triggering interval
©  SeleciColumns o chechpointLocation: checkpoint file path
@ SelectColumnsPipeOperator
@ SparkMLPredictPipeOperator FilePipeWriterinfo
@ StreamAllJoinOperator
tream.oinOperator message FilePipeWriterInfo
@ StreamJoiny
Al neanopermion required FileInfo fileInfo = 1;

"append”];

e ocation = 4 [default=""/checkpoint/file"];

©Q KafkaContextQueryPipeReader
Q KafkaPipeReader

hide focus Filelnfo
ksb.csle.component pipe.stream.writer|

API 1 = oy
— I }

@ ConsolePipeWriter I
Q@ FilePipeWriter repeated string filePat!
@ HBasePipeWriter optional FileType filefype = 2 [default = JSON];

3 [default = ","];
G KafkaPipeWiter E !

4;
optional bool header = 5 [default = false];
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WorkFlow Editor

Monitoring
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Enum Component ~ Message Component ~ Engine Component Ul Component ~ Revision
cC w Component Version KSB Verison escription
4« 082 082 -
# O 038 081 ranch 0.8.1
Current Version
Component Version KSB Verison Description
082 082 branch 0.8.2
Working Version
Component Version KSB Verison Description
082 082 branch 0.8.2
7
(
\
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Workflow Name : Noname . = © & om Workflow Instances
s B, Btem. Gene Onbema. Onbema. OnDems. Steam.  Stean
Components Work v [a ]

BatchDummyEngine

q

aggClustering_20180105

Streamtobat
S I i 1
& Reader (5) BatchDummyEn = aggClusteing 201206
FileReader DataEngine

Reader = aggClustering_201806

|
|
HitoServerRerder |
| t:StreamtobatchEnging
|
|
|

MongodbRerder
PhoenisReader

¢

aggClustering_201306
1:StreamtobatchEnging
aggClustering_201306

Table Reader
2 Wiiter (5)

“

| Filewriter

o ebiter _ FileReader | BatchDummyEn. +:DataEngine
Mon m. — ‘ _ = aggClustering_201806
TableReader :

# Controller (1)
SparkSessioStreamContr.
Runner (3)
parkRundenef
leSparkRunner

Wi

Properties

Workflow Properties

Name

BatchDummyEn...
TensorflowRenner

Reader Description

2 Operator (7)

parkMLOper: ol sBatch True

ionTreeRegressor
LinearRegressionRegressor
NaiveBayesClassifier

Operators

AutoSpar. DecisionTr. LinearReg...
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V@ > ksb-parent_2.11 [ksb-csle feature/oss-branch-0.9]

mM'5
> E;g > ksb-component-custom_2.11 [ksb-csle feature/oss-branch-0.9] —|Core —|0rchestmmr
P %77 ksb-component-pipe_2.11 [ksb-csle feature/oss-branch-0.9] = -
'S + BaseDoer + Rest
> 57 ksb-components_2.11 [ksb-csle feature/oss-branch-0.9] 3 + Workflow 7 + Workflow
» {5 ksb-core-digest [ksb-csle feature/oss-branch-0.9] 3 + Engine
> {5 ksb-didentification_2.11 [ksb-csle feature/oss-branch-0.9] g + gont"i”er
5 +
b 1% ksb-examples_2.11 [ksb-csle feature/oss-branch-0.9] B P:g; o
> ESE" > ksb-parent_2.11 [ksb-csle feature/oss-branch-0.9] £3 + Pipe <" wser
7 + Reader
£ + Result
£3 + Runner
£3 + Writer
7 R

) [
«abstraction»
1

1
Component Component-Pipe

\ «abstraction»
\

3 + controller 3 + controller
[ Operator 7 + Reader

7 + Reader £ + Runner

7 + Runner £ + writer

3 + Writer B+ Operator
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LHE ( Qf M C22E35 KSB Z2|l93 QEAAE ScalalDEE 0835101 T2 EES A0 ksb-core-digest_2.11 :
HHHAEE Protocol Buffer HA|X| b (112, ksb-core-digest_2.11 2 =2 QTS Mt 2 S3s17| 2I8t Hu{HdESO| ul2tHEIE Fel§t Prc
XhA DEeiLict)

4157 Clo[E] X2| HHHE (QuE20[E]) 2
7l

=

of Of|®| 2 =}44 & ColumnSelectWithFileOperator 2Hz2{|O|E{= table YEH2| dataframe?| TE & EF =

Xt 5= ZEYWES nlEiHE| 2 2= chdl 0)2] sl & REYE Folsh utd S 2lo] sig ZEpk MElS
T HEHEE AZE FE Y HIO|E A2| HHES otE7| Q5 & M= CH23 ZH5LICH ksb.csle.common.proto T7|X| LHo|| Yl= stream_operator_proto.proto It AH0q of2l2} 20| Select
Mg

=

o HYHAESE Protocol Buffer HIM|X| 4

° 5_0.' AHE HEIE syntax = "proto2";

o A HEHE AZiEt AC XY package ksb.csle.common.proto;

HIHHE BlC gl mg|elel3 HiiE
o FUidE 2E S ZeI HE message SelectColumnsWithFileInfo {
required string columnIdPath = 1;

offioll= A+t HYHAES JHest 0 =2 i9(=0)| s =50 Axf| A b
3 o i Zsh= 2tFE LY L QlstM column se

=445t Protocol Buffer HIM| X7} AER] 2|22 AR E 0| HO0|2 2 StreamOperatorinfo LHO| oneof o
SelectColumnsWithFileInfo R& 2| selectColumnsWithFile Z=2 SS&L|Ct.

#T{IEL Protocol Buffer HAIX| % O eauired aniss 14 = 15

required int32 prevId = 2;
required string clsName = 4;
oneof oneof_operators {
FilterInfo filter = 10;
MissingValueImputationInfo missingValueImputation= 11;
GroupbyInfo groupby = 12;
ReshapeWithConcatInfo reshapeWithConcat = 13;
PivotInfo pivot = 14;
AddTimeIndexColumnInfo addTimeIndexColumn = 15;

// for ColumnSelectWithfileOperator.
SelectColumnsWithFileInfo selectColumnsWithFile = 800; >
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message MySelectColumnsWithFileInfo {
required string columnIdPath = 1; stream_operator_proto.proto

@1) Proto Message 24 SOSCON 2018

}

message StreamOperatorInfo {
required int32 id = 1;
required int32 previd = 2;
required string clsName = 4;

oneof oneof_operators {
FilterInfo filter = 10;
MissingValueImputationInfo missingValueImputation= 11; strearn_ccnqgtro[_proto,proto
GroupbyInfo groupby = 12;
ReshapeWithConcatInfo reshapeWithConcat = 13;
PivotInfo pivot = 14;
AddTimeIndexColumnInfo addTimeIndexColumn = 15;

// for MyColumnSelectWithFileOperator.
< MySelectColumnsWithFileInfo mySelectColumnsWithFile = 1000; }
}
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Hu'HES Protocol Buffer HAIX| sl

A cab

Ay

_ Akg2E710|=
30| M2 YESH|

ezt 7to|=

- B B v [ ksb-csle Toda
HuHE UE gl T2y 3 uj= 3rd_Party_Libraries.txt oct”
API3 '2IA 3.rd_Party_Library_Licer\ses,!xt Oct”
> [ bin Oct*
» [ codelnspection-ruleSets Oct*
» [ component-custom Toda
L > " components Toda
[ ] > [ conf Oct’
. n contributors.txt Oct*
Choose File stream_control_proto.proto 3 > pr— Oct*
Choose File | Stream_operator_proto.proto & u ( ) > didentification Oct *
. L 4 n » [ examples Toda
* HE Choose File  NO file chosen ’ - N InsightSwitch Oct-
Choose File No file chosen & > Mjars Oct”
choose Fie No file chosen ( 2 )0 v » [ ksb-core Toda
»> ksblib Toda
L
@ ksb-component-pipe_2.11-0.9-SNAPSHOT jar )ct .
my@email.co
‘ 2 ksb-core_2.11-0.9-...ith-dependencies.jar ~ Oct "
(4) 2 ksb-core_2.11-0.9-SNAPSHOT.jar Oct”
= ksb-didentification_...-0.9-SNAPSHOT.jar ~ Oct "
= ksb-orchestrator_2.11-0.9-SNAPSHOT.jar ~ Oct "
2 ksb-tools_2.11-0.9-...ith-dependencies.jar ~ Oct "
2 ksb-tools_2.11-0.9-SNAPSHOT.jar Oct*
LICENSE.txt Oct*
Notice.txt Oct*
> archestrator Oct*
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HUAlE | csle.manager@gmail.com w2 e | o0

e | ol

HS | [KSB 225 Zaele|] 28k FHAH jar HQiLict

/= /%
0 A3 - DHAMB) 1 RS

3 ksb-core_2.11-0.8.1-SNAPSHOT (4MB)

(@)

g stAl 2,

2784 A2Y jar %9 S ARSI
AR b 3, P2 BEA jar 2 WA FA L.

Jar $
4 X
R QI'X;(

A2 jar 33 -& 93] B FA] proto HAIA & o2 o ZEU ).

### stream_control_proto.proto ###

syntax = "proto2";
package ksb.csle.common.proto;

import "ksb/csle/common/proto/stream_operator_proto.proto";
import "ksb/csle/common/proto/stream_dident_proto.proto";
import "ksb/csle/common/proto/ondemand_operator_proto.proto";

message StreamOperatorInfo {
required int32 id = 1;

required int32 prevId = 2;
required string clsName = 4;

oneof oneof operators {

v

|| ksb-csle
3rd_Party_Libraries.txt
3rd_Party_Library_Licenses.txt
[ bin
| codelnspection-ruleSets
.| component-custom
| component-pipe
.| components
B conf
contributors.txt

vVvVvyvVvyyvyy

| core
| didentification
| examples

| InsightSwitch

| jars

| ksb-core

1 ksblib

vVVvVvVvyVvyYvVvyYvyy

2 ksb-components_2.11-0.9-SNAPSHOT.jar
2 ksb-core_2.11-0.9-...ith-dependencies.jar
2 ksb-core_2.11-0.9-SNAPSHOT.jar

2 ksb-didentification_...-0.9-SNAPSHOT.jar
= ksb-orchestrator_2.11-0.9-SNAPSHOT.jar
= ksb-tools_2.11-0.9-...ith-dependencies.jar
= ksb-tools_2.11-0.9-SNAPSHOT.jar
LICENSE.txt

Notice.txt

» [ archestratar
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class ColumnSelectWithFileOperator(
0: StreamOperatorInfo

HIHAES Protocol Buffer HIAIX| ) extends BaseDataOperator[StreamOperatorInfo, DataFrame](o) {
zhy
(2) (3) private val p: SelectColumnsWithFileInfo = o.getSelectColumnsWithFile
HOf M= WESH private val path = p.getColumnIdPath
AT HOHE AZtet S Ty ﬁ private var columnNames: Array[String] = null

private def selectColumns(df: DataFrame): DataFrame = {
(4) logger.debug(s"0pId ${o.getId} : SelectColumns")

if (columnNames == null) {
columnNames = df.sparkSession.sparkContext.textFile(path)
.map(_.split(",")).collect.flatten

}

val result = df.select(columnNames.head, columnNames.tail:_x)

logger.debug(result.show.toString)
logger.debug(result.printSchema.toString)

result
}
/%%
* Operates selectColumns.
*
* @param runner BaseRunner to run
* @param df Input dataframe
% @return DataFrame Output dataframe
*/

override def operate(df: DataFrame): DataFrame = selectColumns(df)

}
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=

i

R R (4) FHI{LE 4= Ol Tajjele iz

7! AI{HE 2E 3 =33 =
Hu'HES Protocol Buffer HAIX|
=4 MEZ =45t HIMH|QL QIEH|0|E7F ZEHE! HIO|LH2|E KSB Zal| =3 AlgHI0| 2|7} QU= IX|of| s = EHL|Ct. @|utR|E2|ol =7t tEslat
otz Beep SAlofl Ezo| M2ty glo] 22f0[MES| 28 A| KSB Z2|9l30) o5 SHo2 S2{AH Ao| oS0 HEEO ATIS YH5tD 2E5H=
M7 HHHE Az} Ac 2k ol ®g0| ElL|C})
HHES S S mdna M= B Zsioret KSB Z2i|9i=30| mi7|X|i= of2fet 20| = 7HO) jaroi| S ELICt.

¢ ksb-core_2.11-{version}.jar
-- MAHIMIX| Z&HEl core HIO|LHZ|2M core 2HE QEZIE 22 niY
¢ ksb-component-custom_2.11-{version}-jar-with-dependencies.jar
-- M2 245t A HE =5 ZEE0f|A Of2iQ ZH0] maven WH S Mgt 24 2|2 ksb-component-custom_2.11 ZETIAUS MY

g 2 AFHIL

\

cd custom-components
mvn package install -DskipTests -Drat.skip=true

“+
117,200 )

0>

Of710|E CIAMEE[0] SASHA HOF2M B =7} etz b= ELICH.

+7|-°-| HC gl 17 |X|E KSB =3 AojlA X|& st
HMOZ ${KSB_HOME}/jars/${ksb-vsersion} C|EIEEZ|E 7|2{IO= AIZEILICE

N2, OH710|E QIX|= B2 HFO| QiCHH LiE
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ob]ect ColumnSelectionWithFileExample extends Logging {
val appId: String = "Data-TrafficExample"

def main(args: Array[Stringl) {
val configArgs = ConfigArgs(appId = Option(appId))
val workflowlson = ProtoUtils.msgToJson(workflow.asInstanceOf [Messagel)

logger.info("configArgs:" + configArgs)
logger.info("workflow: " + workflowJson)

val client = new SimpleCsleClient("localhost", 19999)
client.submit(workflowJson)
client.close()

}

// ClientSDKE 0|88t 9IEEL Al ZY
private def workflow = {
val infileInfo = FileInfo.newBuilder()
.addFilePath(
s"file:///${System.getProperty(
"user.dir")}/input/input_columnSelection.csv"
.replaceATL("\\\\", "/"))
.setFileType(FileInfo.FileType.CSV)
.setDelimiter(",")
.setHeader(true)
.build
val reader = BatchReaderInfo.newBuilder()
.setId(1)
.setPrevId(0)
.setClsName("ksb.csle.component.reader.FileReader")
.setFileReader(infileInfo)

SOSCON 2018

// M2 it ColumnSelectWithFileOperatorE O|83%17| 2I5l01 proto HIMX| QAARHAZ M4Hs5t0 O|E ColumnSe

val selectedColumnsWithFileInfo = SelectColumnsWithFileInfo.newBuilder()
.setColumnIdPath(

s'"file:///${System.getProperty("user.dir")}/input/input_columnIds_columnSelection.csv")

.build

val operator =
.setId(1)
.setPrevId(0)
.setClsName("ksb.csle.component.operator.reduction.ColumnSelectWithFileOperator")
.setSelectColumnsWithFile(selectedColumnsWithFileInfo)
build

StreamOperatorInfo.newBuilder()

val selectedColumnsWithFileInfo = SelectColumnsWithFileInfo.newBuilder()
.setColumnIdPath(

.build

val operator = StreamOperatorInfo.newBuilder()
.setId(1)
.setPrevId(0)

—

.setSelectColumnsWithFile(selectedColumnsWithFileInfo)
. build

s"file:///${System.getProperty("user.dir")}/input/input_columnIds_columnSelection.csv")

.setClsName("ksb.csle.component.operator. reduction.ColumnSelectWithFileOperator")

// M2 st ColumnSelectWithFileOperatorS 0|8517| 21510 proto HAIX| QAHAS M5t 0| ColumnSelectWithFijjeOf

val outfileInfo = FileInfo.newBuilder()
.addFilePath(

s"file:///${System.getProperty("user.dir")}/output/output_columnSelectWithFile.csv"
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Version Map
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C u rre nt C w Message Version KSB Verison Description
version ’D a] 08 08.1 branch 0.8
(] 0.7 08 branch 0.8 7]
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‘urrent Version <

Working
Message Version KSB Verison

version branch 08
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Description

Working Version
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FieldName

i ® QT ZiEf| o] L ofl oy 3}

Name 4
MsgComponent Help Enum Component Message Component Engine Component Revision
UlComponent (msg: 0.6, ksb: 0.8) = B+
9_| — I__I E = E UlComponent [ New 'UlIComponent' ] B+ MsgComponent € erinf [ AV- dle}
Message G| =S5
Type Reader O+ Class Name ksb.csle.component.p: re \der ePij
Nickname FilePipeReader Description ol AE2 Q37|
UlComponent Mapping .« Mapping Entries
UiComponent [Select ‘UiComponent'] iz MsgVersion Engine Type Nickname
27bE 04 A7t 22512 pFELC
Engine [Select ‘UIEngineComponent'] 2 HEASA -
Mapping Relations
MsgVersion UlComponent MsgComponent Engine Type Field

OfY HRIt 52| FGLCH
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Enum Component Message Component

Engine Component | Ul Component | Revision
UlComponent (msg: 0.6, ksb:0.8) & m
UlComponent [Reader | FilePipeReader e MsgComponent  FilePipeReaderinfo [Q ]
Type Reader Class Name ksb.csle.component.pipe.stream. reader.FilePipeReader
Nickname FilePipeReader Description I A 9|
UlComponent Mapping .« 3 D Mapping Entries 4 | R
UlComponent | [Reader ] FilePipeReader A EH seal [ 0
Engine StreamJoinEngine : = el 06 StreamicinEngine [Q ]
* 5 2 gf "% Workflow instances
Field Name MsgComponent ) 2. OnD BatchT..  OnDema. e [a ]
| filePipeReader FilePipeReaderinfo [ Q Components :: StreamJoin
BatchAutoML -
Field Name MsgComponent Msgvgs\QnEOf Eb ma:::p(irﬂmm, « Nickname 1: ExternalEngine .
kafkaPipeReader KafkaPipeReaderinfo [ Q 06 ‘ Description EnerayMLOLIoinSplitExample
filePipeReader FilePipeReaderinfo [ Q

c

onsolePipeWriter Properties
FilePipeWriter

HBasePipeWriter

N

StreamJoin::Reader
KafkaPipeWriter C

(

MemoryPipeWriter

ilePipeReader
Controller (1)

StreamingGenericControlle. 1d

(1

Runner (1)

SimpleSparkRunner
filePipeReader
Operator (9) .
ColumnOperationOperator

eType N P
ColumnsRenamer =
FilterOperator maxFilesPerTrigger

GroupByOperator

SelectColumnsPipeOperator

SparkMLPredictor

StreamAllJoinOperator

StreamJoinOperator eld
TimeAggregator
StreamJoin
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— Unified Data and Al manipulation
— real-time streaming to streaming predictive model serving with continuous model updates

. A8, A8 Held
— DIY Workflow Editor
— Develop and deploy in the same place
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— Accumulate SW component =2 IT technology accumulation
— Build Predictive APl using ML Model - ML/DL-based Predictive APl accumulation
— Converged API Fabric = Various domain Intelligent service
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