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SmartCLIDE Main Concepts &>

* Service-Oriented Systems

Modern applications compose available web services to build new software
products. In this context, service-oriented systems' main tasks can fall into four

steps:
1. Identifying system requirements

2. Finding and discovering service registries and providing a pool of services

3. Classifying the discovered services to identify a list of candidate services
with the same functionality for particular tasks

4. Ranking selected services with the same functionality

03.03.2022

SmartCLIDE

% Integrated Development Environment(IDE)

IDEs could have more automation and intelligence to help developers. These features can
be obtained by using Artificial Intelligence (Al) and Machine Learning techniques. Most
IDEs include several tools to cover most aspects of software development like analyzing,
designing, implementing, testing, documenting, and maintaining .

To increase intelligence, these IDEs have embedded training models into modern versions.

This task can fall into two methods:

1. Improving current functionalities(e.g,Code/Item suggestion)
2.  Adding new functionalities(Al-Based code generation)
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SmartCLIDE DLE Models
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DLE Models

1. Service Classification

2. Code Generation

3. Code Repository Suggestions

4. BPMN Items Suggestions

5. Acceptance Test Suggestions

6. Deployment Environment Sugg

7.Predictive model tool AP

Step 1

Step 2

Step 3

Step 4

Step 5

Collecting Web
services from open-
source registries

Automatic Collected
Services Classification

Service Discovery

1,4,7

2,3,7

Classify Service Based
on functionality

Analysis /Design

Implementation

Testing

Deployment/Maintenance
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DLE Algorithms/Datasets

Al-based Text Processing

BERT,GPT3

ML Models

Clove, W2vec Contextual word embedding

BT

Key-word Based

Text data feature engineering
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DLE Top Datasets
Dataset Rows Sources
Programableweb 24456 [1]
BPMN Dataset 300+ -

GitHub Java Corpus 14875 [2]

CodeSearchNet 496688 [3]
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Services Discovery
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Data reperesentation
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Service Specification

NLP Techniques

i

BOW

Static Word Embedding

Transformer

Machine Learning
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Web Service Stack
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Service Messaging Protocols

(SOAF)

Common Network Protocol

(HTTP, HTTPS)
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Service Specification &ED
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Review Functional and None- Functional Service Features

Senee Domain/tirbuies I BT T

Specification
Functional Service Description Service Name ] i o — <o Name e
Service Type: Rest or SOAP services o

Service Operations List
Service keywords deon deaiiten descrption Bescription description Descts
Service dependency Requirements
License path

path_with_namespace
default_branch
web_url

link URL Address URL Service URL

Important Features /Rest APIs | End Point

HTTP Method (e.g.POST, GET, PUT) ssh_url_to_repo ;
Operation List + Required parameters /responses for each e github e e Reposiion Repostiory
operation ¥
Important Features /WSDL | Service URL
services WSDL Address ; i
anguage - language language language
Service Data Model Data representation (e.g. JSON, XML,)
Data storage technologies
Service Interaction Message exchange pattern (SOAP/HTTP) tag list, koot type carery ety
Service Request APl Order (e.g.Transactions step) Lt oo
Service Input/output for each function :
i Relation of the service to other services forks_count el it e B Mone Rinctional
Service Access Service Address i official? Eals Astribute (Score)

Service Repository Access
Service Ports
Service Accountability

Programmableweb Services Types

Web/Internet  —
; i
| g
t

Service request limitation
Service Deployment Service Capsule Ability 8000
State build 6000
Version
Non-Functional Service Performance Processing time 4000
Response time 2000
Service Reliability Number of downloads
Followers Ouhomr\labz—'r:!mo'orw:!’:‘-c'c’*_:
Stars sivgzT2R3532-8-383£88
Last update ‘ S 52_3258325¢8335838228¢8¢
Number of Issues, commits = SS5. 2382 ¢ goz¢es5=
Downtimes for maintenance £235 838 E god g g
Service Security Encryption 2z5 %2 £ T Rrge =
Service Accountability g & 5 3 2
Financial details Accounting method (e.g. Open source, Freemium) 3 %
Price of the IT Service for the client % __5_"
O

n
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DLE Component
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Diagram

>>

Visual Paradigm Online R=<camponent>> €|
DLE
<<component>> =\ <<component>>
Service Classification gl = —( J) Service Discovery
Service Class
<<component>> €| A <
Template based agent = @ Service Creation
Code Generation BPMN & Composition
<<component>>
Predictive Model ]| = O)
Tool Assistant I Dataret
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SmartAssistant
<<component>> <<component>> <<component>>
Code Coneration. & ——E]—@— One Line Code Generation g £ @ SmartCLIDE =l
Auto-complete Model I snippets IDE Editor
<<component>> g) <<component>> ] I 3\
Code Repository []—@— Code Repo ion ) O ~
Suggestions Model I Com: n‘dt/('i: —
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File changed <<component>> 2]
Context Handling
<<component>> 2] A N <<component>> g] N\ =
ploy envir 4 Envir
Suggestions Model =4 =/
Resource used
Start Deploy
fl' <ctol‘nponent> > €| AR S | <<component>> a I L =\
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Suggestions Model = I I . ==
Gherkin templates used
with BPMN
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BPMN Context
<<component>> 2] nmunenlS D al <<component>> =]
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DLE Models Development )
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Example Model:Service Classification

Service Classification Architecture

Code repositories

Clustered dataset

Cleaning Data |y °°”E‘emx;:g'm"z°"’
Web registeries
’ 4l Service Sequence Contextual Word
Service Data Classification Model Processing Model Embeding

v

Synonym Data

A
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Service Data

Augmentation

Benchmark Dataset vs Training Dataset

Programmableweb top 50 Category Datase

:Commerce Training Dataset
Weather -m—— C
Video {— ——
TFavel JE—
nsportation -EE—— A
Tols
TElephony —— ools
Storage -j—
Stocks -jemm—— Sorage
Sports JEEE—— S
i J—
Social .
Shipping e— Social
Security —— Shipping
Search {—— Security
Stience {—
Search
Reference {I—
Real Estate -jmm— =_Analytics
anagement fe—— Reference
Photos -j— Real Estate
Payments
Cther -—
s Services -fm—
Music -— Other JI—
1usic_Video
Medical umm—
Media -jmmm— Medical
Marketing e
Mapping - e— s Services
:tof Things -em— Mapping
Images um— :t of Things
tos_Images
Games {e— i
Financial
“ile Sharing -e— nes_Sports
Events ummm— al_Banking
ertainment -j— ile_Sharing
Events I
Email {e— X
Education -— X
Domains - Email
Database -j— i
{—
Data Domains
Cloud -j— i
Chat -e— Ll
Bitcoin — stocurrency
Banking -je— Cloud
Backend -j— Chat
svelopment -— -
Analytics
Backend -
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Service Classification Validation &

SmartCLIDE

Model Metrics Approach Performance vs. Experts Confidence

100%
—#- Correct class ficatian
14 e 3
epoch | Training Loss WValid. Loss WValid. Accur. =9 inkotrect classification
12 - B80% Accuracy
1 1.87 1.18 0.72 §10_
Z F60% =
2 0.98 0.97 0.77 -:_; 8 g
5 b=t
3 0.74 0.91 0.78 &= Raialis
2 4
4 0.58 0.89 0.79 . 20%
) 0.48 0.88 0.79 04 5
[1-2 5] (253 (3-25) (35-4) (4-5)

Average confidence leve

Training Service Desc vs Real-world data

aaaaaaaaaa
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erving Al Models Via REST API 5

SmartCLIDE

SmartCLIDE DLE API®

[ Base URL: /smartclide/vl ]

Prediction e i ot

Flask restx API for serving SmartCLIDE DLE models

@ R e C O m m e n d a t H O n dle Provides the DLE funcionality (Deep Learning Engine) predictions A
%:E ‘ /dle/acceptance Provides the reccomended Gherkin acceptance test in relation with a concrete BMPN file Y ‘
Iﬁ ‘ /dle/bpmnitemrecommendation Provides the reccomended item in a BPMN diagram using NLP techniques < ‘
L AutoML APls o % rovies R e %)
/S
‘ /dle/coderepo Performs reccomendations for the developer in order to commit in the repository's regular rithm v ‘
‘ /dle/environment !t makes recommendations of the amount of minimum requirements for a machine depending on the service to be executed in matter of CPU, RAM memory, disk, etc v ‘
\ /dle/predictivemodeltoolassistant Provides predicive model tool assistant predictions v
‘ /dle/serviceclassification Provides ions on service classificati v ‘
‘ /dle/templat Provides code ion via template v ‘
iamodeler General methods intended for programmers/maintainers v
iamodeler/sources source-related methods v
iamodeler/plot Piotreiated methods <
iamodeler/supervised create and use supervised learing methods (classification and regression) v
iamodeler/unsupervised Create and use unsupervised learning methods (clustering, association rules, outlier detection, ...) N/

|
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Serving AI Models Via REST API &D

()

<

3

03.03.2022

SmartCLIDE

Service Classification
BPMN Items suggestions
Acceptance test suggestions =

aaaaaa

Deployment environment suggestions =

G Wﬁ /dle/serviceclassification Provides recommendations on service cassification

Try it out

is a public RESTful API which dllows developers to access real-time vehicle tracking information and incorporate this dota into t

Parameter content type

Responses Response contenttype | application/json ~

Invalid parameters

Data not found

Unhandled errors

n
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Serving AI Models Via REST API &D

SmartCLIDE

iamodeler/supervised Create and use supervised leaming methods (classification and regression) ~
‘m /iamodeler/supervised Crestea pervised madel (reg S ‘
‘ m /iamodeler/supervised/classification Create  new classification modet v ‘

Iﬁ ‘ m /iamodeler/supervised/classification/bayes Create anew classifier using a gaussian naive Bayes v ‘
-@ } \u t o M L A P I S ‘m /iamodeler/supervised/classification/extra-trees Create 2 new classifier using a Extremely randomized trees v‘

‘ m /iamodeler/supervised/classification/forest Createanew classifier using a random forest v ’
. . . ‘ m /iamodeler/supervised/classification/gradient Create anew classifier using a gradient boosting ~ ‘
ThIS Schomponent UtllIZEd the aUtomated maChIne ‘m /iamodeler/supervised/classification/logistic Creatsanew cassiler using a ogitc regression v‘

learning (AutoML) concept, allowing users to define e e e T e e e )

ML actions sequences via an interface. These [BESIN iswoseter/supervised/classification/neishbors Cose s vl

Seq uences Contaln the Predictive model t00| APIS’ ‘m /iamodeler/supervised/classification/sv Create anew classifier using 2 support vector \,‘
h . h . I d . ‘m /iamodeler/supervised/classification/tree Create & new classifier using a decision e v‘
W IC I n c u e 4 p rl ma ry Ste ps ' ‘m /iamodeler/supervised/regression Createanew regressicn model v’

1 . I m pO rti ng d ata ‘m /iamodeler/supervised/regression/extra-trees Create anew regressor using a Extremely randonized trees. v‘

2- Creating a Su pervised model based On ‘m /iamodeler/supervised/regression/forest Create a new regressor using & random forest v‘

regression Or. ClaSSification M Odel ‘m /iamodeler/supervised/regression/gradient Createanew regressor using a gradient boosting v’

. .. . 53 /iamodeler/supervised/ regression/linear Creste s newregressor using s inear S

3. Performing Prediction based on user input | ‘
‘m /iamodeler/supervised/regression/mlp Create a new regressor using a multiiayer perceptron v‘

4' ProViding Validation matric reSUItS that can use ‘m /iamodeler/supervised/regression/neighbors Create anew regressor using a k-nearest neighbors v‘

for Visua | ization ‘m /iamodeler/supervised/regression/sv Create anew regressor using & support vector v‘

‘m /iamodeler/supervised/regression/tree Create anew regressor using a decision ree v‘
m /iamodeler/supervised/{id} Delete an existing model vl
‘m /iamodeler/supervised/{id} Getinformation of an existing model v’
‘m /iamodeler/supervised/{id}/batch-predict Make predictions using an existing model v‘
‘m /iamodeler/supervised/{id}/evaluate Getthe metrics evaluating a trained model v‘

|
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SmartCLIDE

Thank you!
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