MYL Scheduler Database Design
Existing Schedule Structure and Proposed Constraint-Based Architecture
This document explains the current schedule-related database structure, the limitations that arise when additional scheduling rules are introduced, and a proposed generalized constraint layer. All examples below use sample data for visual explanation.
1. Solution Overview
The proposed solution keeps the existing business data and scheduling tables. It does not replace Resources, Teams, Officials, Games, or Schedules with a single EAV table.
A generalized layer is added specifically for scheduling constraints, because different types of data can have different rules.
EXISTING MASTER DATA
Resource / Team / Official / Coach
            +
NEW CONSTRAINT SYSTEM
Availability / Max Games / Minimum Rest / etc.
            ↓
SCHEDULER
            ↓
EXISTING GAME + SCHEDULE DATA
2. Current Database Structure
The current scheduling structure already contains important scheduling data. The following examples are filled with sample values to make the relationships easier to understand.
2.1 Existing resource Table
	rsc_id
	rsc_name
	rsc_capacity
	site_id
	active

	1
	Ground A
	1
	10
	1

	2
	Ground B
	1
	10
	1



RESOURCE
┌────────┬──────────┐
│ ID     │ Name     │
├────────┼──────────┤
│ 1      │ Ground A │
│ 2      │ Ground B │
└────────┴──────────┘
The resource table already stores the actual resources. Ground A and Ground B do not need to be duplicated into a new generic master-data table.
2.2 Existing timeslot Table
	ts_id
	rsc_id
	ts_day
	ts_starttime
	ts_endtime

	101
	1
	Sunday
	08:00
	10:00

	102
	1
	Sunday
	10:00
	12:00

	103
	1
	Sunday
	12:00
	14:00

	104
	2
	Sunday
	08:00
	10:00



Ground A (rsc_id = 1)
        │
        ├── Timeslot 101 → Sunday 08:00–10:00
        ├── Timeslot 102 → Sunday 10:00–12:00
        └── Timeslot 103 → Sunday 12:00–14:00

Ground B (rsc_id = 2)
        │
        └── Timeslot 104 → Sunday 08:00–10:00
The current timeslot table already provides resource-related time information.
2.3 Example Team Data
	team_id
	team_name
	division

	11
	Tigers
	U12

	12
	Lions
	U12

	13
	Eagles
	U12

	14
	Sharks
	U12



Teams are existing business records and should remain in their own team table.
2.4 Existing game Table
	id
	home_team
	away_team
	idlevel
	status

	501
	11 - Tigers
	12 - Lions
	U12
	0

	502
	13 - Eagles
	14 - Sharks
	U12
	0



GAME 501
Tigers  VS  Lions

GAME 502
Eagles  VS  Sharks
The game table represents the sporting matchup: who is playing whom.
2.5 Existing schedule Table
	idschedule
	relationshipid
	rsc_id
	ts_id
	rscs_date

	9001
	501
	1
	101
	2026-09-06

	9002
	502
	1
	102
	2026-09-06



GAME 501: Tigers vs Lions
        │
        ▼
SCHEDULE 9001
        ├── Resource: Ground A
        ├── Date: Sunday 2026-09-06
        └── Timeslot: 08:00–10:00
3. Visual Representation of the Current Flow
GAME
Tigers vs Lions
      │
      ▼
SCHEDULE
      │
      ├──────────────► RESOURCE
      │                 Ground A
      │
      └──────────────► TIMESLOT
                        Sunday 08:00–10:00
The existing structure can store the final result of scheduling effectively: the matchup, resource, time slot, and date.
4. Why a Generalized Constraint Layer is Useful
As scheduling rules increase, different objects can require different types of rules.
	Object
	Example Rules

	Ground A
	Available Sunday 08:00–14:00; unavailable on a specific date

	Tigers
	Maximum 2 games per day

	Lions
	Cannot play before 10:00

	Official John
	Available Sunday 08:00–12:00; maximum 2 games/day; 60-minute minimum rest



Without a generalized approach, separate tables may continue to be added for every new rule:
resource_availability
resource_unavailability
team_availability
team_max_games
official_availability
official_max_games
official_rest_time
...
The proposed solution provides one common structure for defining and storing different scheduling constraints.
5. Core Concept
WHAT TYPE OF OBJECT IS IT?
            ↓
WHAT RULE CAN APPLY?
            ↓
WHAT IS THE ACTUAL VALUE OF THAT RULE?
	Object Type
	Constraint
	Actual Value

	Resource
	Availability
	Sunday 08:00–14:00

	Team
	Max Games Per Day
	2

	Official
	Availability
	Sunday 08:00–12:00

	Official
	Minimum Rest
	60 minutes



6. Proposed New Tables
6.1 scheduler_master_types
This table defines categories of objects used by the scheduler. It stores types, not the actual records.
	master_type_id
	name

	1
	Resource

	2
	Team

	3
	Official

	4
	Coach



scheduler_master_types
┌────┬──────────┐
│ ID │ Type     │
├────┼──────────┤
│ 1  │ Resource │
│ 2  │ Team     │
│ 3  │ Official │
│ 4  │ Coach    │
└────┴──────────┘
Ground A, Tigers, and John are not stored here. They continue to exist in their original tables.
6.2 scheduler_constraint_types
This table defines the kinds of rules supported by the scheduler.
	constraint_type_id
	name
	value_type

	1
	Availability
	Time/Date Range

	2
	Unavailability
	Time/Date Range

	3
	Max Games Per Day
	Number

	4
	Minimum Rest
	Duration

	5
	Preferred Time
	Time Range



6.3 scheduler_master_constraint_types
This table defines which constraints are allowed for each object type.
	id
	master_type
	constraint_type

	1
	Resource
	Availability

	2
	Resource
	Unavailability

	3
	Team
	Availability

	4
	Team
	Max Games Per Day

	5
	Official
	Availability

	6
	Official
	Max Games Per Day

	7
	Official
	Minimum Rest



RESOURCE
   ├── Availability
   └── Unavailability

TEAM
   ├── Availability
   └── Max Games Per Day

OFFICIAL
   ├── Availability
   ├── Max Games Per Day
   └── Minimum Rest
6.4 scheduler_constraints
This table assigns a particular rule to a particular existing record.
	id
	master_type
	master_record_id
	constraint

	1001
	Resource
	1
	Availability

	1002
	Team
	11
	Max Games Per Day

	1003
	Official
	21
	Availability

	1004
	Official
	21
	Minimum Rest



Constraint 1001
      │
      ├── Object Type: Resource
      ├── Existing Record ID: 1
      └── Rule: Availability
              │
              ▼
           Ground A
6.5 scheduler_constraint_values
This table stores the actual value or details of the assigned rule.
	id
	constraint_id
	attribute
	value

	1
	1001
	day
	Sunday

	2
	1001
	start_time
	08:00

	3
	1001
	end_time
	14:00

	4
	1002
	max_games
	2

	5
	1003
	day
	Sunday

	6
	1003
	start_time
	08:00

	7
	1003
	end_time
	12:00

	8
	1004
	minutes
	60



Ground A
    │
    ▼
Availability
    ├── Day        = Sunday
    ├── Start Time = 08:00
    └── End Time   = 14:00

Tigers
    │
    ▼
Max Games Per Day = 2

Official John
    ├── Availability = Sunday 08:00–12:00
    └── Minimum Rest = 60 minutes
7. Complete Relationship: Existing Tables + New Tables
EXISTING DATA
────────────────────────────────────────
resource: 1 → Ground A
team:     11 → Tigers
official: 21 → John
                │
                ▼
scheduler_master_types
Resource / Team / Official
                │
                ▼
scheduler_master_constraint_types
Which rules apply to which object type?
                │
                ▼
scheduler_constraints
Assign rule to actual record
                │
                ▼
scheduler_constraint_values
Store actual rule details
8. Example of the Complete Scheduling Process
Step 1: Load Existing Data
	Type
	Data

	Team
	Tigers

	Team
	Lions

	Resource
	Ground A

	Official
	John



Step 2: Load Constraints
	Record
	Constraint
	Value

	Ground A
	Availability
	Sunday 08:00–14:00

	Tigers
	Max Games Per Day
	2

	John
	Availability
	Sunday 08:00–12:00

	John
	Minimum Rest
	60 minutes



Step 3: Try a Candidate Assignment
Tigers vs Lions
Sunday
08:00–10:00
Ground A
Official John
Step 4: Validate
✓ Ground A available? YES
✓ Tigers within game limit? YES
✓ Lions available? YES
✓ John available? YES
✓ John's minimum rest rule satisfied? YES

RESULT: VALID
Step 5: Store Final Result in Existing Schedule Structures
	game.id
	home_team
	away_team

	501
	11 - Tigers
	12 - Lions



	idschedule
	relationshipid
	rsc_id
	ts_id
	rscs_date

	9001
	501
	1
	101
	2026-09-06



GAME 501
Tigers vs Lions
        │
        ▼
SCHEDULE 9001
        ├── Ground A
        ├── Sunday 2026-09-06
        └── 08:00–10:00
9. Relationship with the Existing timeslot Table
The existing timeslot table already stores resource-related time information. Therefore, the new constraint layer should not automatically duplicate the same availability data.
The proposed implementation can preserve timeslot as the resource-time source while using the generalized constraint layer for rules that do not fit naturally into the current structure, such as team limits, official limits, rest periods, preferences, and future scheduling rules.
Resource
    │
    ├── Existing timeslot
    │     Sunday 08:00–10:00
    │     Sunday 10:00–12:00
    │
    └── Additional Constraints
          Unavailable on specific date
          Other future rules
10. Why This Is Not a Full EAV Conversion
The proposed design applies generalization only where flexibility is needed.
	Data
	Recommended Storage

	Ground A
	Existing resource table

	Tigers
	Existing team table

	John
	Existing official table

	Tigers vs Lions
	Existing game table

	Date / Ground / Timeslot assignment
	Existing schedule table

	What rules can apply
	New generalized constraint tables

	Actual values of those rules
	New constraint value storage



KEEP EXISTING BUSINESS DATA
            +
ADD GENERALIZED CONSTRAINT LAYER
            +
USE DURING SCHEDULE GENERATION
            +
STORE FINAL RESULT IN GAME + SCHEDULE
11. Final Architecture
┌───────────────────────────────────────────┐
│           EXISTING MASTER DATA            │
│ Resource / Team / Official / Coach        │
└────────────────────┬──────────────────────┘
                     │
                     ▼
┌───────────────────────────────────────────┐
│       GENERALIZED CONSTRAINT SYSTEM       │
│ Which rules apply to which object type?   │
└────────────────────┬──────────────────────┘
                     │
                     ▼
┌───────────────────────────────────────────┐
│        ACTUAL CONSTRAINT VALUES           │
│ Ground A → Sunday 08:00–14:00             │
│ Tigers → Max 2 games/day                  │
│ John → Minimum 60 min rest                │
└────────────────────┬──────────────────────┘
                     │
                     ▼
                SCHEDULER
                     │
               CHECK RULES
                     │
                     ▼
┌───────────────────────────────────────────┐
│       EXISTING GAME + SCHEDULE TABLES     │
│ Matchup + Resource + Date + Time          │
└───────────────────────────────────────────┘
12. Final Summary
The proposed architecture preserves the existing MYL scheduling data model and introduces a generalized constraint layer.
Existing tables continue to store the actual business records and final schedule:
resource + team + official + timeslot + game + schedule
The new tables provide flexibility for scheduling rules:
scheduler_master_types
scheduler_constraint_types
scheduler_master_constraint_types
scheduler_constraints
scheduler_constraint_values
Together, the flow is:
Existing Data
      ↓
Determine Applicable Rules
      ↓
Load Actual Constraint Values
      ↓
Validate Possible Schedule Assignments
      ↓
Generate Valid Schedule
      ↓
Store in Game + Schedule
13. Alternative: Full EAV — No Original Tables
This section describes an alternative in which resource, team, official, game, schedule, and timeslot are not kept as dedicated tables. Instead, master data and the relationships between records (games, schedules) are both generalized, alongside the constraint layer described in section 6.
Two layers replace the original six tables: a master data layer (any object, any attributes) and a relationship layer (any link between objects, with any number of participants and attributes).
13.1 Master data layer
Replaces resource, team, official, and timeslot.
scheduler_master_types — defines object categories.
	id
	name

	1
	Resource

	2
	Team

	3
	Official

	4
	Timeslot



scheduler_master_records — the actual entities, of any type.
	id
	master_type_id
	display_name

	1
	1 (Resource)
	Ground A

	11
	2 (Team)
	Tigers

	12
	2 (Team)
	Lions

	21
	3 (Official)
	John

	101
	4 (Timeslot)
	Sun 08:00–10:00



scheduler_master_attributes — every property of every record, as key/value rows.
	id
	record_id
	attribute
	value

	1
	1
	capacity
	1

	2
	1
	site_id
	10

	3
	11
	division
	U12

	4
	101
	day
	Sunday

	5
	101
	start_time
	08:00

	6
	101
	end_time
	10:00



13.2 Relationship layer
Replaces game and schedule. A relationship links two or more master records together, in named roles.
scheduler_relationship_types — defines kinds of relationships.
	id
	name

	1
	Game

	2
	Schedule



scheduler_relationships — one row per actual game or schedule instance.
	id
	relationship_type_id

	501
	1 (Game)

	9001
	2 (Schedule)



scheduler_relationship_participants — which records are involved, and in what role.
	id
	relationship_id
	record_id
	role

	1
	501
	11
	home_team

	2
	501
	12
	away_team

	3
	9001
	501
	game

	4
	9001
	1
	resource

	5
	9001
	101
	timeslot



scheduler_relationship_attributes — relationship-level fields such as status or date.
	id
	relationship_id
	attribute
	value

	1
	501
	status
	0

	2
	9001
	rscs_date
	2026-09-06



13.3 Constraint layer (unchanged in concept)
scheduler_constraint_types, scheduler_master_constraint_types, scheduler_constraints, and scheduler_constraint_values work exactly as in section 6, except scheduler_constraints now points directly at scheduler_master_records.id, since the record already carries its type.
	id
	record_id
	constraint_type_id

	1001
	1
	1 (Availability)

	1002
	11
	3 (Max Games Per Day)

	1003
	21
	1 (Availability)

	1004
	21
	4 (Minimum Rest)



13.4 Worked example: Tigers vs Lions, Ground A, Sunday 08:00–10:00
Ground A, Tigers, Lions, and John are all rows in scheduler_master_records. The matchup and its schedule are both rows in scheduler_relationships, linked to those records through scheduler_relationship_participants:
master_records:      (1, Resource, "Ground A")
                      (11, Team, "Tigers")
                      (12, Team, "Lions")
                      (21, Official, "John")
                      (101, Timeslot, "Sun 08:00-10:00")

relationships:        (501, Game)
                      (9001, Schedule)

relationship_participants:
                      (501, 11, home_team)
                      (501, 12, away_team)
                      (9001, 501, game)
                      (9001, 1, resource)
                      (9001, 101, timeslot)

relationship_attributes:
                      (9001, rscs_date, "2026-09-06")
The entire prior six-table structure (resource, team, official, game, schedule, timeslot) is represented here, with none of it existing as its own dedicated table.
13.5 CREATE TABLE statements
CREATE TABLE scheduler_master_types (
    id              INT PRIMARY KEY,
    name            VARCHAR(50) NOT NULL
);

CREATE TABLE scheduler_master_records (
    id              INT PRIMARY KEY,
    master_type_id  INT NOT NULL REFERENCES scheduler_master_types(id),
    display_name    VARCHAR(150) NOT NULL
);

CREATE TABLE scheduler_master_attributes (
    id              INT PRIMARY KEY,
    record_id       INT NOT NULL REFERENCES scheduler_master_records(id),
    attribute       VARCHAR(50) NOT NULL,
    value           VARCHAR(255) NOT NULL
);

CREATE TABLE scheduler_relationship_types (
    id              INT PRIMARY KEY,
    name            VARCHAR(50) NOT NULL
);

CREATE TABLE scheduler_relationships (
    id                     INT PRIMARY KEY,
    relationship_type_id   INT NOT NULL REFERENCES scheduler_relationship_types(id)
);

CREATE TABLE scheduler_relationship_participants (
    id                 INT PRIMARY KEY,
    relationship_id    INT NOT NULL REFERENCES scheduler_relationships(id),
    record_id          INT NOT NULL REFERENCES scheduler_master_records(id),
    role                VARCHAR(50) NOT NULL
);

CREATE TABLE scheduler_relationship_attributes (
    id                 INT PRIMARY KEY,
    relationship_id    INT NOT NULL REFERENCES scheduler_relationships(id),
    attribute          VARCHAR(50) NOT NULL,
    value              VARCHAR(255) NOT NULL
);

CREATE TABLE scheduler_constraint_types (
    id              INT PRIMARY KEY,
    name            VARCHAR(50) NOT NULL,
    value_type      VARCHAR(50) NOT NULL
);

CREATE TABLE scheduler_master_constraint_types (
    id                     INT PRIMARY KEY,
    master_type_id         INT NOT NULL REFERENCES scheduler_master_types(id),
    constraint_type_id     INT NOT NULL REFERENCES scheduler_constraint_types(id)
);

CREATE TABLE scheduler_constraints (
    id                     INT PRIMARY KEY,
    record_id              INT NOT NULL REFERENCES scheduler_master_records(id),
    constraint_type_id     INT NOT NULL REFERENCES scheduler_constraint_types(id)
);

CREATE TABLE scheduler_constraint_values (
    id              INT PRIMARY KEY,
    constraint_id   INT NOT NULL REFERENCES scheduler_constraints(id),
    attribute       VARCHAR(50) NOT NULL,
    value           VARCHAR(255) NOT NULL
);
13.6 Trade-offs versus keeping the original tables
Every query needs pivoting: reading Ground A's capacity and site becomes a self-join on scheduler_master_attributes instead of two columns.
“Who is playing whom” requires two joins through scheduler_relationship_participants (home_team, away_team) instead of two columns on game.
No native typing: value columns are text, so the database cannot enforce that capacity is numeric or that a date is valid — validation moves into application code.
Weaker referential integrity: record_id and relationship_id cannot be a single clean foreign key to one table, since they point at rows of mixed types.
Harder indexing and performance at scale, and reporting or BI tools built for normal relational columns need a translation layer.
The gain: no migration is needed to add a new object type (e.g. Venue) or a new relationship type (e.g. Tournament) — it is a new row, not a new column or table.




