CloudWithAbhi | MetadataExplorer

Metadata Explorer - Technical Design Document

By- Abhishek Sharma (CloudWithAbhi)



CloudWithAbhi | MetadataExplorer

Table of Contents

Contents
MetadataExplorer - Technical Design Document........c.ocoveneneenseessensessessenne. 1
Table Of CONTENES ...vueeceeeeeceesrerresre s sss s ssens 2
RVZ20 5 10} O] 4 U (o) PPN 5
B0 o Uo (0 T0 10 U 0 0 ) o PO PPN 6
1.1 Document PUIPOSE ... ssssssens 6
1.2 DeSIGN GOQALS ..eueerererrerreeretseeseeseeeeeese s s ssss s ssessesssssssssssssssnses 6
1.3 Technology StacCK....o s ssssssssssseens 6
1.4 DesSign CONSIIAINTS ..o sessessess s ssessssssssssessessesssssssens 6
2. SYSteM ATCRILECTUTE ..ottt 7
2.1 Architectural Pattern ... ssssesssssessssssessssssesees 7
2.2 Component ArchiteCtUIe. ... ssseans 7
2.3 Data FIOW ArChIiteCtUTe......cveereeeereessereeseeses s ssssessessessssssesees 8
2.3.1 Initialization FIOW...... e seesesessessessessessessssseens 8
2.3.2 PDF EXPOIT FIOW ..ot sssssssssssssssssens 8
2.4 Design Patterns USEd.......oeneereenerneeneesenessessessesssssssssssessessessessessssssssssssssees 9
3. Component DeSigN ... 9
3.1 Backend Design (Apex CONIIOLLET) .erereereeneereereeeeeeeesessessessessesseseenes 9
3.1.1 ClasS SEIUCTUTE ..coueueeerreeeesreeeesseessesses s s ssssssssssesssssssssens 9
3.1.2 Query Design Pattern......oncreeenesesesesessessesesssessesesssessenens 10
3.1.3 Return Structure DeSigh ... 10
3.1.4 Test Data Injection DeSign ......coenrenenerensensenesesesesessessesssessenens 11
3.2 Frontend Design (Lightning Web Component) .........counemenrerseeneennens 11
3.2.1 COMPONENT STTUCLUTE ...t ssesssssssens 11
3.2.2 State Management DeSigh......cnnnnnsesssssessesssssesens 12



CloudWithAbhi | MetadataExplorer

3.2.3 Event Handling DeSign .....cconnnnnensinssneessesssssssessesssssssessessssssssnens 13
3.2.4 PDF Generation DesSign.......sssssssssesens 13

3.3 Ul Design (FIEXIPAGE) ..ccvvreorenereererissinsisesesesssssssessssssssessessesssssssesssssssssssens 14
3.3.1 Layout DesSigN ... sssssssssssssssssens 14
3.3.2 ViSUAl DESIGN...ccriiiriierrerisissiressesissssessesss s sssssesssssssssssssesssssssssens 15

3.4 Static Resource DeSign......nneeisessssssssssssssssssssssssssssssssssns 15
3.4.1 LIbrary SeleCtion ......nenesinsnesnesssssssssessessssssssssessssssssssssessssssssssens 15
3.4.2 Loading Strate@y .....ccoenemmensemsersessessesssssessessessssssssssssssssssssssssssssesns 16

4. Data Model & QUEry DeSIgN.......ovnrenenrenreerresressessessessseeesesessessessessessssssseens 17
4.1 Metadata TyPe COVErAZEe.....cmmmrnmmmrnemsressesssessssssessssssessssssesssssssssssssessssssesns 17
4.2 Query Design by Metadata Type......ccneneneneensensesesessessessessessssssseenss 17
4.2.1 Simple QUErY Pattern ......onenerneeeiseeseesessesssssessesssessssssessssssesnas 17
4.2.2 Complex QUETrY PatterN.....unnenesinsinsssessssssssssessessssssssssessssssseses 18

4.3 Query Optimization DeSigN ... rnenensenseresesessesessesessssessessesssessenes 19
4.4 Data Transformation DeSigN ......coemneneeneemesnesserseessessssssessssssesssesseens 19
5. User Interface DeSIZN .....coereeneeneeneensesesesessessessessesssssssesessessessesssssssssssssases 19
5.1 Interaction DeSIGN ... ssesssssssssssssessees 19
5.1.1 Checkbox Selection Pattern.......neneneensessesnesesessessessessesseseens 19
5.1.2 Loading State DeSiGN .....c.oumeenienernersesssssessessessessssssesssssessssssssssssseens 20

5.2 RESPONSIVE DESIGN ..ccueeercereereereereeserseeeeseesesessessessss s sssessessessssssssssssssssanes 20
5.2.1 Breakpoint Strate@y .....cmnenrneneensessssessesssessessssssessssssessssssesssssseens 20
5.2.2 Component RESPONSIVENESS .....ccurreninsneesenssnssesssssssssessessssssssssens 21

6. SECUTILY DESIZIN c.vieirirrrcriris s 21
6.1 SECUTItY ATChItECTUTE .ot 21
6.2 SECUTILY CONLIOLS ..euieceeeeeerseeet et sesses s sasesees 21
6.2.1 Input Validation ... ssssssssssssseans 21
6.2.2 Data ProteCtion ... ssessssesssessssessenes 22



CloudWithAbhi | MetadataExplorer

6.2.3 Access CONtrol DeSi@n......cnnnnenninsnssnesessssssesessssssssssesssssssssenns 22

7. Performance DeSIGN ... ssssssssssssssssessssssesnas 23
7.1 Performance Targets ... nnsneessenssssssesesssssssssessssssssssssssssssssssssens 23
7.2 CAChiNG Strate@Y ..o ssss s sssessssssssens 23
7.2.1 Lightning Data Service Caching ........comnnnenessnssnssnenessensesssnens 23
7.2.2 Client-Side Caching ......ccoomenenrneneessesesesesssesessesssesssessessssseens 24

AR 2T 0100 ol U w1 U= 1 (o) o OO PPN 24
7.3.1 Governor Limits DeSigh ... 24
7.3.2 Client-Side ReSource USAZE ......ccouerneeneeneeseeseessesessessessessessessssssseens 25

8. TeStING DESIZN ..o 25
8.1 TSt SEIAtEEY .ceceeecerererrerrerrer s s sesses s snens 25
8.2 TeSt Class DeSIZN ... ssssessssssssesssssssssssesns 25
8.3 MOCK Data DeSIZN.....crereereereereereeseiceeesesessessessesses s ssessessessessesssssssssssssssssens 26
8.3.1 Mock Data Injection Pattern......nnnnnsnessnssssesessssssnenns 26
8.3.2 Test Coverage Strategy ... 27
Appendix A: DeSign DeCISIONS. ...ccoererererressersesseessssssssessesesessessessesssssssssssssssssees 27
A.1 Key Architectural DECISIONS ......cocrereeeerserernsensessessessessessessesssssessesssesnes 27
A.2 Technology Selection Criferia.....eseenseneensessessesessessessessessessssssssees 28
Appendix B: Technical Specifications SUMMAry ........cccvemeneenreeseesseessesennes 29



CloudWithAbhi | MetadataExplorer

Document Control

Description

Details

Intended Audience

Current Version

This document defines:
1. Technical Architect of MetadataExplorer

Package: MetadataExplorer

Version: 0.1.0

Namespace: metaexp

Author: Abhishek Sharma @ CloudWithAbhi
Last Updated: November 2024

All

1.0




CloudWithAbhi | MetadataExplorer

1. Introduction

1.1 Document Purpose

This document describes the technical design and architecture of the
MetadataExplorer package, a Lightning Web Component-based solution

for exploring and exporting Salesforce metadata.

1.2 Design Goals

Goal Description Priority
Scalability Handle 10,000+ High
metadata components
Performance Query response High
under 500ms
Maintainability Clean separation of High
concerns
Extensibility Easy to add new Medium
metadata types
User Experience Intuitive, responsive | High
interface
1.3 Technology Stack
Layer Technology Justification
Backend Apex (API 64.0) Native Salesforce,
secure, performant
Frontend Lightning Web Modern, reactive,
Component standards-based
Styling SLDS + Custom CSS Consistent Salesforce
look & feel
PDF Generation jsPDF + AutoTable Client-side
processing, zero
server load
Data Access Tooling API Direct metadata
access
1.4 Design Constraints
Constraint Impact Mitigation
Governor Limits Max 100 SOQL Use cacheable
queries methods, single query

per type
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Tooling API Not all metadata Support only

Limitations queryable queryable types (14
types)

Browser PDF Large datasets may be | Client-side

Generation slow generation, show
loading indicator

CustomField Requires nested Two-step query

Complexity queries pattern

2. System Architecture

2.1 Architectural Pattern
Pattern: Model-View-Controller (MVC) with Client-Side Rendering

Layer Responsibility Technology

View Ul Rendering LWC HTML Template
Controller Ul Logic & State LWC JavaScript
Model Data Access Apex Controller

Data Metadata Storage Salesforce Tooling

API

2.2 Component Architecture

Layer

Component

Responsibility

Presentation

metadataExplorer.html

Type selector
checkboxes,
export button,
loading spinner

Controller

metadataExplorer.js

State
management,
event handling,
PDF
orchestration

Business
Logic

META_MetadataExplorerController | Metadata

queries and data
transformation

Data Access

Salesforce Tooling API

ApexClass,
Profile,
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EntityDefinition,
etc.
2.3 Data Flow Architecture
2.3.1 Initialization Flow
Step Component Action Data Flow
1 User Opens app -
2 LWC Component -
loads
3 LWC Wire adapter — Apex
fetches org ID
4 Apex Returns - LWC
organization ID
5 LWC Wire adapter — Apex
fetches
metadata types
6 Apex Returns 14 - LWC
supported
types
7 LWC Renders Display
checkboxes
with types
2.3.2 PDF Export Flow
Step Component Action Processing
Location
1 User Clicks "Download Client
PDF"
2 LWC Load PDF libraries Client
(lazy)
3 LWC For each selected type | Client loop
4 LWC Call Client —»
fetchMetadataRecords | Server
5 Apex Query metadata from | Server
Tooling API
6 Apex Return standardized | Server —
results Client
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7 LWC Cache in Client
allMetadataRecords
8 LWC Generate PDF Client
document
9 LWC Add title, sections, Client
tables
10 LWC Generate filename Client
with org ID and date
11 Browser Download PDF to Client
device
2.4 Design Patterns Used
Pattern Implementation Benefit
Singleton Single Apex controller | Resource efficiency
instance
Factory Pattern Dynamic metadata Extensibility
query builder
Lazy Loading PDF libraries loaded | Faster initial load
on-demand
Cache-Aside LDS caching for Apex | Reduced server calls
methods
Observer Pattern Wire adapters for Reactive data binding
automatic updates
Strategy Pattern Different query Flexibility
strategies per
metadata type

3. Component Design

3.1 Backend Design (Apex Controller)

3.1.1 Class Structure
Class: META_MetadataExplorerController

Design Principles:

¢ Single Responsibility: Each method has one specific purpose

e Stateless: No instance variables, all methods static

e Cacheable: All methods support Lightning Data Service caching
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e Security-First: Enforces sharing rules via with sharing

Method Design:
Method Input | Output Complexi | Cacheab
ty le
fetchOrgld() None String 0(1) Yes
(Org ID)
fetchMetadataTypes() None Listof 14 | O(1) Yes
type
names
fetchMetadataRecords(S | Metada | List of O(n) Yes
tring) ta type |standardiz
name | ed maps

3.1.2 Query Design Pattern
Pattern: Conditional Query Builder

Approach: Uses if-else chain to route to appropriate metadata query

Design Rationale:

e Pros: Simple, explicit, easy to understand and debug

e Cons: Not DRY (Don't Repeat Yourself), harder to extend

e Alternative Considered: Dynamic SOQL with Schema.describe() -
rejected due to complexity and maintainability concerns

3.1.3 Return Structure Design
Standardized Map Structure:

Key Data Type | Always Purpose
Present

name String Yes Display name of
component

id String Yes Salesforce unique
identifier

type String Yes Custom/Standard/Object
classification

version String Yes API version or 'N/A'

Design Rationale:

10
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e Consistent structure across all 14 metadata types

e Easy to iterate and display in LWC

e Suitable for PDF table generation with uniform columns
e Minimal data transfer (only 4 fields per record)

3.1.4 Test Data Injection Design
Pattern: Runtime Test Detection

Mechanism: Uses Test.isRunningTest() to detect test context

Approach: Injects mock data for metadata types that may not exist in
test orgs

Design Rationale:

e Enables org-independent testing

e Avoids dependency on test org metadata configuration
e Maintains required 75%+ code coverage

¢ No test data factories needed

3.2 Frontend Design (Lightning Web Component)

3.2.1 Component Structure
Component: metadataExplorer

File Purpose Lines of | Complexity
Code
metadataExplorer.html | Template/View | ~60 Low
with checkboxes
and button
metadataExplorer.js Controller/Logic | ~200 Medium
for state and
PDF
metadataExplorer.css | Custom styling | ~80 Low
for modern look
metadataExplorer.js- Component ~15 Low
meta.xml configuration

11



CloudWithAbhi | MetadataExplorer

3.2.2 State Management Design

State Properties:

Property Type Reactiv | Purpose Initializatio
e n
orgld String | Yes Organizatio | Via wire
(tracked | nidentifier |adapter
)
isLoading Boolea |Yes Loading false
n (tracked | state
) indicator
metadataTypes Array | Yes All 14 Via wire
(tracked | available adapter
) types
selectedTypes Array | Yes User Empty array
(tracked | selections
)
allMetadataRecord | Object |Yes Cached Empty object
S (tracked | query
) results
jsPdflnitialized Boolea | No PDF library | false
n status
State Transition Diagram:
Current State | User Action Next State Side Effects
Initial Component Loading Wire adapters
loads fire
Loading Data received Ready Checkboxes
rendered
Ready Select type Ready selectedTypes
updated
Ready Click Export Exporting isLoading =
true, fetch
records
Exporting Records fetched | Generating PDF | jsPDF creates
document
Generating PDF | PDF complete | Ready isLoading =
false, download

12
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3.2.3 Event Handling Design

User Action | Event Handler State Change | Server
Call

Select handleTypeChange() Add to No
metadata selectedTypes
type
Deselect handleTypeChange() Remove from | No
metadata selectedTypes
type
Click "Select | handleSelectAllChange() | selectedTypes | No
All" = all types
Click handleSelectAllChange() | selectedTypes | No
"Deselect All" = empty
Click downloadAsPDF() isLoading = Yes (per
"Download true type)
PDF"

3.2.4 PDF Generation Design

Architecture: Client-Side Generation
Aspect Decision Justification

Processing Location

Client-side (browser)

Zero server CPU
usage, no governor
limit impact

Library Choice jsPDF + AutoTable MIT license, mature,
widely used,
Salesforce compatible

Loading Strategy Lazy (on first export) | Faster initial page

load

Table Generation Automatic via Handles pagination,

AutoTable text wrapping
automatically
PDF Structure Design:

Section Content Styling

Header Title: "Salesforce Font: 18pt, Bold, Navy
Metadata Explorer”

Sections One per selected Font: 14pt, Bold,
metadata type numbered

13
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Tables Records in 4-column | Font: 10pt, Courier
format

Columns SNo, Name, Type, Widths: 15pt, Auto,
Version 30pt, 30pt

Page Breaks Automatic when table | Handled by
exceeds page AutoTable

Filename Design Pattern:
Selected_Metadata_Components_[Orgld]_[YYYYMMDD].pdf

Comp |Value/Format Example
onent
Prefix | "Selected_Metadata | Selected_Metadata_Components_
_Components_"
OrgID | 15 or 18 character | 00D5g000006h2HQ
Salesforce org
identifier
Date YYYYMMDD 20241115
Extens | .pdf Selected_Metadata_Components_00D5
ion g000006h2HQ _20241115.pdf

3.3 Ul Design (FlexiPage)

3.3.1 Layout Design

Page: Metadata_Explorer_App.flexipage-meta.xml

Template: flexipage:defaultAppHomeTemplate

Region Width Components Purpose

main 100% metadataExplorer | Full-width
single
component

Design Rationale:

Full screen utilization for better UX

Simple single-region layout reduces complexity

Responsive by default (no custom breakpoints needed)
Standard Lightning template ensures consistency

14
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3.3.2 Visual Design
Two-Column Layout Structure:

Column Width Content Interaction
Left 50% Type selection | Select/deselect,
checkboxes scrollable
Right 50% Export controls | Download
button, loading
spinner
Color Scheme:
Element Color Name Hex Code Usage
Title Text Navy Blue #22336b Primary
heading
Main Light Gray Blue | #f4f6fb Container
Background background
Card White #iff Box
Background backgrounds
Border Light Blue Gray | #e3eb6ee Subtle borders
Scrollbar Medium Gray #b3b3b3 Scrollbar
styling
3.4 Static Resource Design
3.4.1 Library Selection
jsPDF Library:
Criteria Rating Justification
Functionality Complete PDF
generation API
Performance Fast for typical use
cases (under 1000
records)
Size 182KB (acceptable
for client-side)
License MIT (free commercial
use)
Community Active development,
well-documented

15
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jsPDF-AutoTable Plugin:

Criteria Rating Justification

Table Formatting Automatic column
width and alignment

Text Wrapping Handles long text
gracefully

Pagination Automatic page
breaks

Customization Good styling options

Size 98KB (reasonable)

3.4.2 Loading Strategy
Event Action Rationale
Component Load Do NOT load PDF Faster initial page
libraries load (280KB savings)

First PDF Export Load jsPDF library Load only when
actually needed
First PDF Export Load jsPDF- Required dependency
AutoTable plugin

Subsequent Exports

Reuse cached
libraries

No re-downloading

Performance Impact:

Scenario Initial Load | First Subsequent | Benefit
Time Export Exports
Time
Without ~2.5 ~3 seconds | ~3 seconds
Lazy seconds
Loading
With Lazy ~1.5 ~4 seconds | ~3seconds |40% faster /
Loading seconds Acceptable
tradeoff

16
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4. Data Model & Query Design

4.1 Metadata Type Coverage

# Metadata Type | Salesforce Query Two-
Object Complexity | Step
Query
1 ApexClass ApexClass Simple No
2 ApexTrigger ApexTrigger Simple No
3 ApexPage ApexPage Simple No
4 ApexComponent | ApexComponent | Simple No
5 Profile Profile Simple No
6 PermissionSet PermissionSet Simple No
7 StaticResource | StaticResource | Simple No
8 Report Report Simple No
9 Dashboard Dashboard Simple No
10 EmailTemplate | EmailTemplate | Simple No
11 RecordType RecordType Simple No
12 TabDefinition TabDefinition Simple No
13 CustomObject EntityDefinition | Medium No
(WHERE
clause)
14 CustomField FieldDefinition | Complex Yes
+
EntityDefinition

4.2 Query Design by Metadata Type

4.2.1 Simple Query Pattern

Example: ApexClass, Profile, PermissionSet

Approach: Single direct query to Tooling API object

Fields Retrieved:

Metadata Type | Key Fields Classification Version Field
Field

ApexClass Name, Id NamespacePrefix | ApiVersion

ApexTrigger Name, Id NamespacePrefix | ApiVersion

Profile Name, Id UserType N/A

17
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‘ PermissionSet ‘ Name, Id ‘ N/A | N/A
Type Classification Logic:
Metadata Type Logic Result
ApexClass NamespacePrefix Custom/Standard
blank = Custom, else
Standard
Profile UserType = 'Standard' | Custom/Standard
— Standard, else
Custom
Others Not applicable N/A

4.2.2 Complex Query Pattern
Example: CustomField (Two-Step Query)

Step 1: Get Custom Objects

Query Target | Filter Criteria Purpose Fields Retrieved

EntityDefinitio | IsCustomizable = | Only QualifiedApiName

n true; customizabl |, Durableld
QualifiedApiNam | e custom
e LIKE '"%_ ¢’ objects

Step 2: Get Custom Fields Per Object

Query Target | Filter Criteria Purpose Fields Retrieved

FieldDefinition | EntityDefinitionld | Fields for QualifiedApiName,
IN (from Step 1); | specific Durableld
QualifiedApiName | objects
LIKE '%_ c'

Composite Name Formation:

Componen | Source Example

t

Object EntityDefinition.QualifiedApiNa | Account

Name me

Separator | Hardcoded :

Field Name | FieldDefinition.QualifiedApiNam | CustomField__c

e
Result Concatenated Account.CustomField_

C

18
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4.3 Query Optimization Design

Optimization Implementation Benefit

Technique

Selective Fields Only query Name, Id, | Reduced data transfer
ApiVersion (bytes)

Indexed WHERE Use Id, Name in filters | Faster query

Clauses execution

Single Query Per Type | One SOQL per Governor limit
metadata type efficiency

No Nested Loops Except CustomField O(n) vs O(n?)
(unavoidable) complexity

Cacheable Results All methods Subsequent calls use
cacheable cache

4.4 Data Transformation Design

Input: Salesforce Tooling API objects (ApexClass, Profile, etc.)
Output: Standardized map structure

Input Field Output Key Transformation
Logic

Name or Title 'name’ Direct mapping

Id 'id’ String conversion

NamespacePrefix or | 'type’ Conditional logic

UserType (Custom/Standard)

ApiVersion 'version' String conversion or

N/A'

5. User Interface Design

5.1 Interaction Design

5.1.1 Checkbox Selection Pattern
Design: Multi-select with "Select All" option

Behavior Matrix:

User Action Current State | New State Ul Update
Check Not selected Selected Checkbox
individual type checked

19
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Uncheck Selected Not selected Checkbox
individual type unchecked
Click "Select Mixed selection | All selected All checkboxes
All" checked
Click "Deselect | All selected None selected | All checkboxes
All" unchecked
Check last N-1 selected All selected "Select All"
remaining type auto-checks
5.1.2 Loading State Design
Spinner Display Logic:
Operation Spinner Button User Can
Visible Disabled Interact
Initial page load | No No Yes
Fetching org ID | No (fast < No Yes
(wire) 100ms)
Fetching types | No (cached) No Yes
(wire)
PDF generation | Yes Yes No (except
in progress cancel
navigation)
PDF complete | No No Yes
Loading Message: "Generating PDF, please wait..."
5.2 Responsive Design
5.2.1 Breakpoint Strategy
Screen Layout | Columns | Left Right Optimizations
Size Column | Column
Desktop Two- Equal Full list Button | No scrolling
(>1024px) | column | 50/50 + needed
spinner
Tablet Two- Equal Scrollable | Button | Vertical scroll
(768- column | 50/50 list + only
1024px) spinner
Mobile Single- | Stacked | Full Full Larger touch
(<768px) | column width width targets
below

20
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5.2.2 Component Responsiveness

Component | Desktop Tablet Mobile Notes
Checkboxes | 2-column 2-column Single Better
grid grid column readability
on small
screens
Export Medium size | Medium Large size Easier to tap
Button size
Loading Medium Medium Large Better
Spinner visibility
Section Title | 1.25rem 1.25rem lrem Smaller on
mobile to
save space
6. Security Design
6.1 Security Architecture
Multi-Layer Security Model:
Security Layer Control Mechanism | Implementation
Authentication Salesforce Login Standard platform
Required authentication
Authorization Object-Level Apex Class
Permissions Permission
Sharing with sharing keyword | Enforces OWD +
sharing rules
Field Security Not applicable Metadata objects
have no FLS
CRUD Read-only queries Zero DML statements

6.2 Security Controls

6.2.1 Input Validation

Input Point Validation Protection Against
Mechanism

metadataType Whitelist check (14 Code injection,

parameter allowed types) unexpected behavior

21
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SOQL queries

Static queries (no
dynamic SOQL)

SOQL injection
attacks

User checkbox
selections

Client-side only, not
passed to server

N/A (no server
validation needed)

6.2.2 Data Protection

Risk Mitigation Strategy | Status
PII Exposure Only metadata Mitigated
queried, no

user/account data

Data Modification

Read-only queries,
zero DML

Mitigated

Unauthorized Access

Requires
authentication + Apex
Class access + "View
Setup"” permission

Mitigated

External API
Exposure

No @RemoteAction,
no public sites

Mitigated

Session Hijacking

Uses standard
Salesforce session
management

Mitigated

6.2.3 Access Control Design

Feature Required Permission Fallback
Behavior
Apex Class | Metaexp.META_MetadataExplorerController | Metadata
Access will not
appear on
the Ul for
download
View View Setup and Configuration Error
Metadata message
Types displayed
Query API Enabled Query fails
Metadata
Full View All Data (recommended) Limited
Metadata results
Access based on
sharing

22
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Export None (client-side) Works for
PDF all users
with app
access
7. Performance Design
7.1 Performance Targets
Metric Target Actual Status Measurement
Method
Initial <2 seconds | ~1.5 Met Chrome
Component seconds DevTools
Load Network tab
Metadata <500ms ~300ms Met Salesforce
Type Query Debug Logs
PDF <5 seconds | ~2 seconds Met JavaScript
Generation console.time()
(100
records)
PDF <15 ~10 Met JavaScript
Generation | seconds seconds console.time()
(1000
records)
Concurrent | 100+ Tested with | 4 Load testing in
Users 50 Estimated sandbox
7.2 Caching Strategy
7.2.1 Lightning Data Service Caching
Method Cacheabl | Cache Cache Invalidatio
e Scope Duratio | n Trigger
n
fetchOrgld() Yes User Until User logout
session | logout
fetchMetadataTypes() | Yes User Until User logout
session | logout

23
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fetchMetadataRecords | Yes Per Until User-
0 metadat | refresh | initiated
a type refresh or
logout
7.2.2 Client-Side Caching
Data Cache Location | Cache Purpose
Duration
PDF Libraries Browser Until page Avoid re-
memory reload downloading
280KB
Metadata JavaScript Until new Avoid
Records object export redundant
server calls
Selected Types | Component Until page Maintain user
state reload selections
7.3 Resource Utilization
7.3.1 Governor Limits Design
Resource | Salesforc | Per PDF | Per Safety Statu
e Limit Export Metadata Margin S
Type
SOQL 100 1-14 1 (except 86+
Queries (based CustomField | queries Safe
on : 1+N) remainin
selection g
)
CPU Time |10,000ms |<1,000m |<100ms 90%
S headroo | Safe
m
Heap Size | 6MB <500KB | <50KB 92%
headroo | Safe
m
DML 150 0 0 100%
Statement headroo | Safe
S m

24
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7.3.2 Client-Side Resource Usage

Resource Usage Per Impact Mitigation
Export
Browser 5-20MB Low-Medium Cleared after
Memory PDF download
CPU (PDF High for 2-10 Medium Show loading
Generation) seconds spinner, non-
blocking
Network 1-5KB per Low Minimal JSON
Bandwidth metadata type payload

8. Testing Design

8.1 Test Strategy

Approach: Org-Independent Unit Testing

Strategy Component | Implementation Coverage Target
Mock Data Injection Test.isRunningTest() | 100% of code
detection branches

Positive Testing All 14 metadata types | 100% of supported
types

Negative Testing Invalid metadata type | Exception handling
paths

Boundary Testing Empty result sets Edge cases (no
metadata found)

8.2 Test Class Design

Class: META_MetadataExplorerControllerTest

Test Method | Coverage Target Description

Category | Count

Org ID 1 fetchOrgld() Validates org ID

Test retrieval

Metadata |1 fetchMetadataTypes() | Validates 14 types
Types returned

Test

Individual | 14 Each metadata type One test per supported
Type type

Tests

25
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Exception |1

Handling

Invalid type

Tests

AuraHandledException

8.3 Mock Data Design

8.3.1 Mock Data Injection Pattern
Trigger: Test.isRunningTest() returns true

Injection Points: Metadata types that may not exist in test orgs

Mock Data Structure:

Metadata Mock Name Mock ID Format | Why
Type Mocked
ApexTrigger | TestTrigger 01gxx0000000001 | May not
AAA exist in
test org
ApexPage TestPage 066xx0000000001 | May not
AAA exist in
test org
ApexCompon | TestComponent 099xx0000000001 | May not
ent AAA exist in
test org
StaticResour | TestStaticResource | 081xx0000000001 | May not
ce AAA exist in
test org
Report TestReport 000xx000000000 | May not
1AAA exist in
test org
Dashboard TestDashboard 01Zxx0000000001 | May not
AAA exist in
test org
EmailTempla | TestEmailTemplate | 00Xxx0000000001 | May not
te AAA existin
test org
RecordType | TestRecordType 012xx0000000001 | May not
AAA exist in
test org

26
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TabDefinitio | TestTab 01rxx0000000001 | TabDefinit
n AAA ion not
test-safe
CustomObjec | TestObject_c 01Ixx0000000001 | May not
t AAA existin
test org
CustomField | TestObject_c.TestFi | 00Nxx000000000 | Dependent
eld_c 1AAA on custom
object
8.3.2 Test Coverage Strategy
Code Path Test Method Expected Assertion
ApexClass query | testApexClass() Results contain at least
1 record (test class
itself)
Empty results testApexTrigger() Results contain mock
data (injected)
Two-step query | testCustomField() Results contain
composite name
format
Exception testinvalidMetadataType() | AuraHandledException
handling thrown

Appendix A: Design Decisions

A.1 Key Architectural Decisions

Decision Alternatives Chosen Rationale
Considered Solution
Frontend Aura Lightning Web Modern,
Framework Components vs | Component performant,
LWC standards-
based (Web
Components)
PDF Generation | Server-side vs | Client-side Zero server
Location Client-side (jsPDF) load, no
governor limits,
immediate
download
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PDF Library jsPDF vs jsPDF + Best Salesforce
PDFMake vs AutoTable compatibility,
pdfkit MIT license,

active
community

Caching No caching vs LDS caching Improved

Strategy LDS caching (cacheable=true) | performance,

reduced server
calls

Query Pattern | Dynamic SOQL | Conditional if- Simpler, more
vs Conditional | else maintainable,
queries easier to debug

Layout Single-column | Two-column Better use of
vs Two-column screen space,

modern Ul

Static Resource | Eager loading | Lazy loading Faster initial

Loading vs Lazy loading page load

(280KB
savings)
A.2 Technology Selection Criteria

Technology Selection Weight Score
Criteria

Lightning Web | Performance, High 9/10

Component Developer
Experience,

Future-proof

jsPDF Licensing, High 8/10
Community
Support,

Feature Set

SLDS Consistency, Medium 10/10
Accessibility,

Maintenance

Tooling API Metadata High 7/10 (limited to
Access, Query queryable
Flexibility types)
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Appendix B: Technical Specifications Summary

Specification Value Notes
API Version 64.0 Latest stable at
development time
Apex Lines of Code ~250 Controller only
JavaScript Lines of ~200 LWC controller
Code
CSS Lines of Code ~80 Custom styling
Static Resource Size ~280KB jsPDF + AutoTable
combined
Total Package Size <2MB Including all
components
Metadata Types 14 Tooling API
Supported queryable types
Code Coverage 78%+ Exceeds 75%
requirement
Browser Chrome 90+, Firefox | Modern browsers
Compatibility 88+, Safari 14+, Edge
90+
Mobile Support iOS 14+, Android 8+ | Salesforce Mobile App
recommended
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