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Documentation is important, but usually of bad quality TUT

= APIs have become so essential to businesses that = Documentation quickly becomes stale and
85% consider web APIs and API-based integration out-of-date. When it does, users fail to derive value
fundamental to their business strategy and from it and, worse yet, lose trust in the company.
continued success. [1] [1]

= |deally, [companies] should use open, = A growing body of evidence shows that many APIs
well-documented services to accelerate time to are difficult to use [3]

prototype. Expecting constant change and speedy

execution is part of the shift to the APl economy.[2]
= Clear, easy-to-access, and easy-to-grasp

documentation is a prerequisite for API success. [1]
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Reference documentation for Web APls is important, but needs to be improved T

= Programmers spend significant time learning new

APlIs [1]
= Most of the time in the Documentation is spent on
Reference Documentation and Examples [1] API Documentation for Web APIs
Average time spent in AP| Reference: 39,6%
Average time spent in Examples: 40,5% AP Examples | | Concepts || Guides || SDKs
o . Reference
= Publishing Usage Information and Examples
based can be based on Tests to ensure that the
information is verified [2]
= "[A]bout 49% of the endpoints have some
mismatch between OASs from the documentation 5’%
and the calling response.” [3] OpenAPI Specification

= 4 major categories [3]:
= Undocumented keys
=  Dynamic keys
=  Unreturned keys
= Types mismatched

[2] Cerit, A "Improving the Developer Experience of APl Consumers using Usage Scenarios and Examples"
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Specification-driven API Lifecycle TUT

= 0 t What are your biggest obstacles to providing up-to-
r .
perate date APl documentation?
Lacking time and/or resources due to workload 55%
Increasing demands for speed of delivery 49%
. . Lacking tools or technologies 27%
Feedback SImPIIﬁed Feedback Experience or skills 26%
API LlfeCYCIQ Lack of internal knowledge 24%
Complexity of existing tools 22%
. Lack of team collaboration 20%
|mp|ement \. DeSIgn Managing expectations of different stakeholders 20%
A
E Lack of integration between tools/systems/teams 17%
Separate Activities LR 12%
(Design, Implement, Feedback Other (please specify) [ 2%

Test, Document) _
lead to incorrect Deprecation not
specifications shown

SmartBear — State of the APl 2019

For more information visit https://smartbear.de/resources/ebooks/the-state-of-api-2019-report/
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Design Science
Environment

Business Problems

- Need for Documentation

- Documentation expensive to
maintain (especially unstable
Documentation)

- Separate Activities lead to
duplicated effort and increase
potential for mistakes

People
- Technical Writers
-  API Designers
- Developers

Technology
- OAS (Design, Operation)
- Documentation tooling based
on OAS (Technical Writers)
- Type System (Dev)
- Framework Code (Dev)

|

Relevance

Business Needs

IS-Research

Develop/Build

Requirements for Web API
Reference Documentation

Approach to generate OAS for
Reference Documentation for Web
APls

OpenAPl-aware Web Framework

& o
<
\/
Case Study
Community Feedback
Analysis

Justify/Evaluate (RQ3)

Rigor

abpajimouy| ajqeolddy

T

Knowledge Base

Foundations
- APl Documentation
research
- Documentation Generation
research

Methodologies
- Knowledge Extraction
- Knowledge Augmentation

Application in the Appropriate Environment
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Additions to Knowledge Base

© sebis 6



Research Questions Tum

What are elements of APl Reference Documentation for Web APIs?

What are possible approaches to generate accurate, correct, complete and
up-to-date APl Reference Documentation of Web APIs?

Would developers use a OpenAPI driven framework?
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RQ1: What are elements of APl Reference Documentation for Web APIs:
Approach TUT

SEEELE Wi e gﬁgg\i/riensions that 31 Sub-Dimensions of
34 Sub-Dimensions of API > —_— .
Documentation [1] are not relevant for Web API Documentation
Web APls
Debugging,

Installation Instructions
Remove stable
FAQs, Sub-Dimensions of
Getting Started Guide, = Web API
Step-by-step tutorials Documentation

Method Name = Path
Parameter = Query, Header, Path

17 relevant, 3 partially

Overview of the requirements Translate to HTTP | t SUb-Di .

for APl Reference -+ and OpenAPI ] ;? 3\\//:8 APL: R;eflg]rzgileo e

Documentation of Web APls Terminology DleelrEmEian Action
Entity
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Step 3: Translate to HTTP / OpenAPI| terminology TUTI

Usage Description Domain Concepts
= Low-level reference manual: Method, Path, = Component descriptions and References
Query, Body, Status, Header = Definitions of domain-terminology and concepts,
= Overview of the Component Schemas of the API with synonyms if applicable

= Endpoint descriptions

= Executable Example Requests (with comments)
= Links between Endpoints

= Example Responses

= An exhaustive list of all major components

= Error Response definitions

Documentation Presentation

Searchable knowledge base

Description Links

Structured navigational style (e.g., breadcrumbs).
Visualised map of navigational paths to certain API
components

Consistent look and feel of documentation.




Please select the top 5 most important things you look

for in APl documentation.

Examples

Status and Errors

—————————————— Asherticaticn--

Error Messages
HTTP Requests

Parameters

Methods
Code samples
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Other (please specify) | 0.4%

70%
51%
50% - -
49%
44%
40%
37%
35%

SmartBear — State of the APl 2019

For more information visit htips://smartbear.de/resources/ebooks/the-state-of-api-2019-report/
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Step 3: Translate to HTTP / OpenAPI terminology TUTI

= HTTP Message specification

= JSON Data Format descriptions (JSON Schema)
» Reusable Components and Relationships

= Descriptions, Links, Examples
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Questions Tum

RQ2: What are possible approaches to generate accurate, correct, complete and up-to-date AP| Reference
Documentation of Web APIs?

= Knowledge Extraction [1]
=  Knowledge Augmentation™ [1]

RQ2: Approach

= Use Knowledge Extraction whenever possible as the source of truth for the specification
=  Ensure Augmented knowledge is correct
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RQ2: How can we extract knowledge from Source Code

@Route('/")
expont class LayerController extends BaseContnollen £
constaucton(pnrivate layenSenvice: LayerService) {:?

auth

viewId

body
notFoundResponie

@Post('views/{viewId}/layers’)

public async createlLayex(
@Headexr('Authorization’) auth: BearexrToken,
@Path() viewId: numbe~,
@Body() body: PostLayerRequest,

Promise<StatusResponse<DisplaylLayer>

200420 Wolfgang Hobmaier

@Res() unauthonizedResponse: Respose<Lfl, StatusOnlyResponse>
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RQ2: How can we extract knowledge from Source Code

@Route('/")
expont class LayerController extends BaseContnollen
constaucton(pnrivate layenSenvice: LayerService) {:?

JSDoc

@Path() viewId:

TR
@Res() unauthonizedResponse:| Respose<lfl, StatusOnlyRespon
Promise<StatusResponse<DisplaylLayer>

auth

viewId

body

notFoundResponie
@Post('views/{viewId}/layers’)
pubflic async createlLayex(

@Headexr('Authorization’') auth)] BearexrTokenj;
Z

Framework
Annotations
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Type System
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RQ2: How can we extract knowledge from Source Code

Sources
= Type System
=  Framework Annotations
= JSDoc

How can we extract that knowledge
= AST parsing
=  Working with the Type Checker
= Reflection

Goal

= Comparison Table
= [nitial results

200420 Wolfgang Hobmaier
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RQ2: How can we extract knowledge from Source Code

Type System

Annotations

JSDoc-Comment

JSON Schema v —_ X
HTTP Schema — v X
Relationships, Components v — —
Descriptions, Links, Examples X = V4
Type System Annotations JSDoc-Comment
AST Parsing — v V4
Type Checker v X X
Reflection — v A

= Only a combination of more than one approach can lead to the best results

200420 Wolfgang Hobmaier
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Questions

RQ3: Would developers use a OpenAPI| aware Framework?
= |ncentives for developers
= Effort

= Limitations

RQ3: Approach
= Create/Improve tooling
= Evaluate with developers

200420 Wolfgang Hobmaier
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RQ3: Implementation TUT

= |mprove an existing tool that leverages AST Parsing (https://github.com/lukeautry/tsoa)

Add working with the Type Checker for Advanced Types
Reusable Definitions (Type Aliases)
Higher Types (Partial, Required, Mapped/Conditional Types, Generic Type Aliases)

Typechecked alternative Responses (@Res() decorator)
@lIink support for Links
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RQ3: Evaluation Tum

Theoretical
= Reason how tsoa can enforce attributes of good documentation

= Lay out future work

Popularity
= GitHub stars
= Feedback from the community

Coding Assignment
= Implement a To-Do Application with 3 Tools: tsoa, reflection based tool (nestjs/swagger), swagger-jsdoc

= Compare correctness, time, developer experience
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Timeline TLTI
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Thank you! Questions?
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