Appendix C CLASSES and INHERITANCE Tables

All devices are defined in the CLASSES table.  Any inheritance relationships are kept in the INHERITANCE table.  Figure C1 summarizes classes and inheritance relations.

Figure C1: Class lattice
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Listed below are the CLASSES and INHERITANCE tables and a listing of the CES core classes and reserved classes.

Table CLASSES

Description: This table describes all classes used for modeling. The classes defined may represent any objects in the system and are organized in a class hierarchy. Each object is assigned a handle constructed from a class number and a unique index within the class. 

Usage: ODService caches this table. The next_free_idx columns are incremented as new objects are created. The c_type column may identify an attribute table. 

References: See INHERITANCE table. This table is defined in ces_schema_ops.sql.

Notes: This is a key configuration table within the CES Operations Model. There are some required node class names and numbers, including 299, 900, 994, 995, 996, 998 and 999. 

Primary Key: c_numb 

	COLUMN NAME
	DATA TYPE
	SIZE
	DESCRIPTION
	VALUES

	C_NAME
	CHAR
	32
	Class name
	Single token alphanumeric string

	C_NUMB
	NUMBER
	22
	Class number
	16 bit integer, some numbers <1000 are reserved

	C_TYPE
	CHAR
	32
	Name of table which manages additional attributes based upon object type (class)
	Table name or null

	C_DESC
	CHAR
	32
	Class description
	any text string

	NEXT_FREE_IDX
	NUMBER
	22
	Next free handle index to be allocated, this is updated by ODS as objects are allocated
	>0

	LAST_FREE_IDX
	NUMBER
	22
	Last handle index that can be allocated
	>0


Table INHERITANCE
Description: This table defines the inheritance lattice for classes. Each row defines an is-a relationship. Each sub_class (child) and super_class (parent) is defined in the classes table. 

Usage: It is used by ODService. It is populated at configuration time. 

References: See CLASSES table. This table is defined in ces_schema_ops.sql. 

Notes: This is a key configuration table within the CES Operations Model.

Primary Keys:  superclass, sub_class

	COLUMN NAME
	DATA TYPE
	SIZE
	DESCRIPTION
	VALUES

	SUPER_CLASS
	CHAR
	32
	Super class
	Class name from classes table

	SUB_CLASS
	CHAR
	32
	Sub class
	Class name from classes table


Core Classes

CES core class and associated class numbers within the CES model that form the CES class lattice. Class numbers are used to form object handles. Each class may inherit from more than one parent class. 

	Class Name 
	Class Number 
	Parent Class(es) 
	Description

	null 
	0 
	  
	Null class

	background 
	1 
	  
	Background lines and annotations

	object 
	2 
	  
	Parent object class

	aggregate 
	3 
	electrical_branch 
	Parent for aggregate objects

	text 
	4 
	object 
	Text objects

	branch 
	5 
	object 
	Parent for branch objects

	node 
	6 
	object 
	Parent for node objects

	diagram_object 
	8 
	object 
	Diagram object

	electrical_object 
	10 
	object 
	Parent for electrical objects

	electrical_branch 
	11 
	electrical_object, branch 
	Parent for electrical branches

	electrical_node 
	12 
	electrical_object, node 
	Parent for electrical nodes

	electrical_text 
	13 
	electrical_object, text 
	Parent for electrical text

	background_text 
	15 
	background, text 
	Background text

	background_branch 
	17 
	background, branch 
	Background branch

	background_node 
	18 
	background, node 
	Background node

	switch 
	100 
	electrical_branch 
	Ancestor class for all switches 

	feeder_breaker_sw 
	120 
	switch 
	Feeder breaker switch

	1st_dev 
	160 
	switch 
	First stage device

	transformer 
	200 
	electrical_branch 
	Parent transformer class

	SRC 
	299 
	electrical_node 
	Source node

	load 
	300 
	electrical_node 
	Load

	conductor 
	400 
	electrical_branch 
	Parent conductor class

	BUS 
	501 
	electrical_node 
	Bus bar

	capacitor 
	600 
	electrical_node 
	Capacitor

	incident 
	801 
	condition 
	Incident condition

	outage 
	802 
	condition 
	Outage condition

	truck_location 
	803 
	condition 
	Truck location condition

	generic_node 
	900 
	electrical_node 
	Generic node

	GND 
	933 
	electrical_node 
	Ground node

	SND 
	994 
	electrical_node 
	Supply node

	MID 
	995 
	electrical_node 
	Mesh ID node

	FBD 
	996 
	electrical_node 
	Feeder boundary node

	FID 
	998 
	electrical_node 
	Feeder ID node

	BND 
	999 
	electrical_node 
	Boundary node

	sw_partition_corner 
	1001 
	object 
	Partition corner coordinate

	ne_partition_corner 
	1002 
	object 
	Partition corner coordinate

	map_polygon 
	1010 
	object 
	Border for irregular maps

	composite_object 
	3000 
	object 
	Parent class for composite objects

	condition 
	3200 
	object 
	Parent class for condition classes

	partition 
	4000 
	composite_object, location 
	Model partition

	map 
	4001 
	partition 
	GIS electrical map

	schematic 
	4002 
	partition 
	Feeder schematic

	overview 
	4003 
	partition 
	Geographic overview

	cadastral 
	4004 
	partition, background 
	GIS cadastral

	diagram 
	4005 
	partition 
	Substation diagram

	dxf 
	4006 
	partition, background 
	DXF background file

	schematic_bg 
	4007 
	partition, background 
	Schematic background

	overview_bg 
	4008 
	partition, background 
	Overview background

	diagram_bg 
	4009 
	partition, background 
	Substation diagram background

	schematic_dxf 
	4010 
	partition, background 
	Substation background graphics

	secondary 
	4011 
	partition 
	Secondary electrical maps

	secondary_bg 
	4012 
	partition, background 
	Secondary background maps

	secondary_dxf 
	4013 
	partition, background 
	Secondary background graphics

	location 
	5000 
	  
	Location


It should be notes that class numbers should be defined as 15 bit values. Of these classes, several are reserved, see below. Classes are typically added as needed for accurate model. Typically many subclasses will be defined for switch, conductor, transformer and condition. A noreduce class is used to identify those classes of objects, aside from switches, which should not be reduced from the reduced topology model. 

Reserved Classes

Reserved classes and associated class numbers within the CES model. These class numbers are reserved to permit improvements in the performance of topology processing. 

	Class Name 
	Class Number 
	Description

	switch 
	100 
	Ancestor class for all switches 

	Generic_node
	900 
	Generic node

	SRC 
	299 
	Source node

	GND 
	993 
	Ground node

	SND 
	994 
	Supply node

	MID 
	995 
	Mesh ID node

	FBD 
	996 
	Feeder boundary node

	FID 
	998 
	Feeder ID node

	BND 
	999 
	Boundary node
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