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Internal

Real
• Balance Sheet:

Asset or Liability
• Income    = Debit

Outgoing = Credit
Nominal
• Profit & Loss:

Revenue or Expense
Gain or Loss

• Expense, Loss  = Debit
Gain, Revenue = Credit

Personal
• Person or Organisation
• Debtor or Creditor
• Receiver = Debit

Giver      = Credit

• Internal-Internal
• Internal & External

Transaction (Movement):

External

Classifies

Is Stated As

TransactionType_Ext

Description
XactTypeCode_Ext

AccountType_Ext

Fee

XactTypeCode
AccountType_Ext

Description

AccountType
AccountType
Description

Classifies

Is Stated As

TransactionType_DE
XactTypeCode
Name

LedgerStatement

Date
LedgerNo

ClosingBalance

AccountStatement

Matched[ExtStatement]
TotalDebit
TotalCredit
ClosingBalance
Date
AccountNo

EntityType

Name
EntityType

Designates

Discriminates

Accumulates
Designates

Disburses

AccountPerson (Card)

CardNo            AK2

...
BirthCountry    AK1.7
BirthState      AK1.6
BirthPlace      AK1.5
BirthDate       AK1.4
Initial         AK1.3
FirstName       AK1.2
LastName        AK1.1

AccountNo

AccountProperty

Address
...

AccountNo
PropertyName       AKX

TransactionAccount

AccountNo        AK.1
XactTypeCode_Ext

LedgerNo

XactTypeCode
DateTime         AK.2

X

Limits

LedgerType
LedgerType
Description

LedgerIntermediate
LedgerNoComprises

X

Discriminates

TransactionType_Ledger
XactTypeCode_Ledger
Name

Discriminates

Accumulates

TransactionLedger
LedgerNo

LedgerNo_Dr      AK.1
DateTime         AK.2

Ledger

AccountType

LedgerNo_Parent  AK.1

...
Name             AK.2

LedgerType          D

LedgerNo

C LedgerNo_NI_Path_ck

Transaction

Amount
XactTypeCode_Ledger D
DateTime
LedgerNo

C IsExclusive_ck

C IsExclusive_ck

C IsValid_ck

C IsExclusive_ck

Account

...

EntityType          D
EstablishmentDate

AccountNo

C IsExclusive_ck

C IsExclusive_ck

C IsExclusive_ck

AccountBank

AccountType_Ext

AccountNo_Bank     AK
...

AccountNo

BankName

C IsExclusive_ck

LedgerAccount

Limit
CanDebit
CanCredit
LedgerNo

https://www.softwaregems.com.au/Documents/Documentary%20Examples/IDEF1X%20Introduction.pdf
https://stackoverflow.com/a/59465148/484814
https://stackoverflow.com/a/29713230/484814
https://stackoverflow.com/a/59857806/484814


Ledger • Double Entry
Data Model • Detail

Derek Ignatius Asirvadem • 19 Apr 24 Copyright © 2021-2024 Software Gems Pty Ltd [A3 Ld 100] Ledger • Double Entry • 2 of 3

Internal

Transaction (Movement):

External

Real
• Balance Sheet:

Asset or Liability
• Income    = Debit

Outgoing = Credit
Nominal
• Profit & Loss:

Revenue or Expense
Gain or Loss

• Expense, Loss  = Debit
Gain, Revenue = 
Credit

Personal
• Person or Organisation
• Debtor or Creditor
• Receiver = Debit

Giver      = Credit

• Internal-Internal
• Internal & External

Classifies

Is Stated As

AccountType_Ext

Fee

XactTypeCode
AccountType_Ext

Description

AccountType
AccountType
Description

Classifies

Designates

Discriminates

Accumulates
Designates

Disburses

AccountPerson (Card)

CardNo            AK2

...
BirthCountry    AK1.7
BirthState      AK1.6
BirthPlace      AK1.5
BirthDate       AK1.4
Initial         AK1.3
FirstName       AK1.2
LastName        AK1.1

AccountNo

AccountProperty

Address
...

AccountNo
PropertyName       AKX

X

Limits

LedgerType
LedgerType
Description

LedgerIntermediate
LedgerNoComprises

X

Discriminates

Discriminates

Accumulates

Ledger

AccountType

LedgerNo_Parent  AK.1

...
Name             AK.2

LedgerType          D

LedgerNo

C LedgerNo_NI_Path_ck

C IsExclusive_ck

Account

...

EntityType          D
EstablishmentDate

AccountNo

C IsExclusive_ck

C IsExclusive_ck

C IsExclusive_ck

AccountBank

AccountType_Ext

AccountNo_Bank     AK
...

AccountNo

BankName

C IsExclusive_ck

Is Stated As

LedgerAccount

Limit
CanDebit
CanCredit
LedgerNo

TransactionType_DE
XactTypeCode
Name

Cr Credit
Dr Debit

TransactionType_Ledger
XactTypeCode_Ledger
Name

LedgerStatement

Date
LedgerNo

ClosingBalance

EntityType

Name
EntityType

AccountStatement

Matched[ExtStatement]
TotalDebit
TotalCredit
ClosingBalance
Date
AccountNo

TransactionType_Ext

Description
XactTypeCode_Ext

TransactionAccount

AccountNo        AK.1
XactTypeCode_Ext

LedgerNo

XactTypeCode
DateTime         AK.2

C IsExclusive_ck

TransactionLedger
LedgerNo

LedgerNo_Dr      AK.1
DateTime         AK.2

C IsExclusive_ck

C IsValid_ckTransaction

Amount
XactTypeCode_Ledger D
DateTime
LedgerNo

External Account 
123 P Property Albany
124 B Property Albany CitiGroup    321-123
125 C Property Albany Best Buy
234 P Property Manhattan
235 B Property Manhattan BA        432-234
345 P Property Rochester
345 B Property Rochester UnionBank 543-345

C AccountProperty.IsExclusive_ck
CHECK ( Account_IsExclusive_fn( AccountNo, "p" ) = 1 )

• One row per LedgerNo per week
• Date is 1st day of week

• The Ledger is a single-parent hierarchy
• The Ledger is arranged by AccountType
• Only the leaf level LedgerAccount may be transacted against
• The intermediate level LedgerIntermediate is for 

summarising the tree below it

• One row per AccountNo per month
• Date is 1st day of month

IDEF1X Notation

PrimaryKey
AlternateKey

Internal
PrimaryKey
AlternateKey

External
Attribute
AttributeLedger (Internal)

Transaction
Account (External)

Table Type

C LedgerNo_NI_Path_ck
CHECK LedgerNo NOT IN Ledger_Path_fn( LedgerNo_Parent )

C LedgerIntermediate.IsExclusive_ck
CHECK ( Ledger_IsExclusive_fn( LedgerNo, "I" ) = 1 )

C LedgerAccount.IsExclusive_ck
CHECK ( Ledger_IsExclusive_fn( LedgerNo, "A" ) = 1 )

C TransactionLedger.IsExclusive_ck
CHECK ( Transaction_IsExclusive_fn( LedgerNo, "L" ) = 1 )

C TransactionAccount.IsExclusive_ck
CHECK ( Transaction_IsExclusive_fn( LedgerNo, "A" ) = 1 )

C AccountPerson.IsExclusive_ck
CHECK ( Account_IsExclusive_fn( AccountNo, "P" ) = 1 )

C TransactionLedger.IsValid_ck
CHECK ( TransactionLedger_IsValid_fn( LedgerNo, LedgerNo_Dr ) = 1 )
-- check LedgerNo NE LedgerNo_Dr
-- check LedgerNo & LedgerNo_Dr are valid re CanCredit/CanDebit

Note
1 A single Basetype-Subtype pair, although physically split, is a single logical row.
2 Blanks are not stored in the column.  Indentation is achieved in the SELECT code.
3 Transaction.DateTime is DATETIME, 3ms precision

Ledger (Account Hierarchy)
660 RR Fees
661 RR   FeeRegular
662 RR   FeeTransaction
663 RR   Penalty
666 RR   Adjustment
990 RE House
991 RE   HouseCash
992 RE   HouseReserve
994 RE     Property Purchase
980 RE InterBank
981 RE   InterBank Sent
982 RE     InterBank Sent Fee
985 RE   InterBank Received
986 RE     InterBank Rcvd Fee
           ...
300 RR Revenue
320 RR   Property Sale
         ...
400 RE Expense
401 RR   Monthly Payable
         ...
410 RE   Property Improvement
411 RE     Structure
412 RE       Material
413 RE       Labour
415 RE     Fitting
416 RE       Material
417 RE       Labour
419 RE     Furniture
430 RE   Regular
432 RE     Office Rent
433 RE     Office Supplies
432 RE     Office Electricity
500 AL Suspense/Expense Estimate
510 AL   Property Improvement
511 AL     Property Manhattan
512 AL     Property Rochester
513 AL     Property Albany
        ...

• One row 1 per Xact
• XactTypeCode applies to the LedgerNo
• Other side applies to the external AccountNo
• XactTypeCode_Ext is the effect on AccountNo

• One row 1 per Xact
• TransactionType_DE designates TransactionLedger

However, the Double-Entry sides are unambiguous:
• LedgerNo is Cr
• LedgerNo_Dr is Dr
therefore a Foreign Key referencing TransactionType_DE 
is not required

AC Adj Credit   +
AD Adj Debit    -
Dp Deposit      +
EC Estimate Cr  +
ED Estimate Dr  -
Wd Withdrawal   -

A Ledger&Account
L Ledger-Ledger

B Bank Account
C Card (Person)
P Property

Cq Cheque        Cr
Sv Saving        Cr
LC LineOfCredit  Dr
Mg Mortgage      Dr

A Account (Leaf)
I Intermediate

AA AL-Asset
AL AL-Liability
RR RE-Revenue
RE RE-Expense
GG GL-Gain
GL GL-Loss

C AccountBank.IsExclusive_ck
CHECK ( Account_IsExclusive_fn( AccountNo, "B" ) = 1 )

Context
• There are three levels of Q & A that are involved. Nevertheless, I have 

attempted to maintain the whole in three increments
• Following StackOverflow rules, each Answer is limited to the context of the 

Question.  Each Answer includes a data model 
1
2
3

This third level data model provides the full Accounting context:
• the Ledger is a fully expanded single-parent hierarchy

Refer to Hierarchy for a full definition of Relational Hierarchies
• Transaction is further Normalised
• Account is further Normalised
• All CONSTRAINTS are shown

Relational model for double entry accounting
Derived account balance vs stored account balance for a simple bank account

Relational model for double entry accounting with Job Costing

Hierarchy

https://www.softwaregems.com.au/Documents/Documentary%20Examples/IDEF1X%20Introduction.pdf
https://stackoverflow.com/a/59465148/484814
https://stackoverflow.com/a/29713230/484814
https://stackoverflow.com/a/59857806/484814
https://www.softwaregems.com.au/Documents/Article/Database/Relational%20Model/Hierarchy.pdf
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Internal

Transaction (Movement):

External

Real
• Balance Sheet:

Asset or Liability
• Income    = Debit

Outgoing = Credit
Nominal
• Profit & Loss:

Revenue or Expense
Gain or Loss

• Expense, Loss  = Debit
Gain, Revenue = 
Credit

Personal
• Person or Organisation
• Debtor or Creditor
• Receiver = Debit

Giver      = Credit

• Internal-Internal
• Internal & External

Classifies

Is Stated As

AccountType_Ext

Fee

XactTypeCode
AccountType_Ext

Description

AccountType
AccountType
Description

Classifies

Designates

Discriminates

Accumulates
Designates

Disburses

AccountPerson (Card)

CardNo            AK2

...
BirthCountry    AK1.7
BirthState      AK1.6
BirthPlace      AK1.5
BirthDate       AK1.4
Initial         AK1.3
FirstName       AK1.2
LastName        AK1.1

AccountNo

AccountProperty

Address
...

AccountNo
PropertyName       AKX

X

Limits

LedgerType
LedgerType
Description

LedgerIntermediate
LedgerNoComprises

X

Discriminates

Discriminates

Accumulates

Ledger

AccountType

LedgerNo_Parent  AK.1

...
Name             AK.2

LedgerType          D

LedgerNo

C LedgerNo_NI_Path_ck

Transaction

DateTime_Batch   AK.2
Teller           AK.1

Amount
XactTypeCode_Ledger D

DateTime         AK.3
LedgerNo 

C IsExclusive_ck

Account

...

EntityType          D
EstablishmentDate

AccountNo

C IsExclusive_ck

C IsExclusive_ck

C IsExclusive_ck

AccountBank

AccountType_Ext

AccountNo_Bank     AK
...

AccountNo

BankName

C IsExclusive_ck

Is Stated As

LedgerAccount

Limit
CanDebit
CanCredit
LedgerNo

TransactionType_DE
XactTypeCode
Name

Cr Credit
Dr Debit

TransactionType_Ledger
XactTypeCode_Ledger
Name

LedgerStatement

Date
LedgerNo

ClosingBalance

EntityType

Name
EntityType

AccountStatement

Matched[ExtStatement]
TotalDebit
TotalCredit
ClosingBalance
Date
AccountNo

TransactionType_Ext

Description
XactTypeCode_Ext

TransactionAccount

AccountNo        AK.1
XactTypeCode_Ext

LedgerNo

XactTypeCode
DateTime         AK.2

C IsExclusive_ck

TransactionLedger
LedgerNo

LedgerNo_Dr      AK.1
DateTime         AK.2

C IsExclusive_ck

C IsValid_ck

Batch

NettAmount
DateTime
Teller

Comprises
External Account 

123 P Property Albany
124 B Property Albany CitiGroup    321-123
125 C Property Albany Best Buy
234 P Property Manhattan
235 B Property Manhattan BA        432-234
345 P Property Rochester
345 B Property Rochester UnionBank 543-345

C AccountProperty.IsExclusive_ck
CHECK ( Account_IsExclusive_fn( AccountNo, "p" ) = 1 )

• One row per LedgerNo per week
• Date is 1st day of week

• The Ledger is a single-parent hierarchy
• The Ledger is arranged by AccountType
• Only the leaf level LedgerAccount may be transacted against
• The intermediate level LedgerIntermediate is for 

summarising the tree below it

• One row per AccountNo per month
• Date is 1st day of month

IDEF1X Notation

PrimaryKey
AlternateKey

Internal
PrimaryKey
AlternateKey

External
Attribute
AttributeLedger (Internal)

Transaction
Account (External)

Table Type

C LedgerNo_NI_Path_ck
CHECK LedgerNo NOT IN Ledger_Path_fn( LedgerNo_Parent )

C LedgerIntermediate.IsExclusive_ck
CHECK ( Ledger_IsExclusive_fn( LedgerNo, "I" ) = 1 )

C LedgerAccount.IsExclusive_ck
CHECK ( Ledger_IsExclusive_fn( LedgerNo, "A" ) = 1 )

C TransactionLedger.IsExclusive_ck
CHECK ( Transaction_IsExclusive_fn( LedgerNo, "L" ) = 1 )

C TransactionAccount.IsExclusive_ck
CHECK ( Transaction_IsExclusive_fn( LedgerNo, "A" ) = 1 )

C AccountPerson.IsExclusive_ck
CHECK ( Account_IsExclusive_fn( AccountNo, "P" ) = 1 )

C TransactionLedger.IsValid_ck
CHECK ( TransactionLedger_IsValid_fn( LedgerNo, LedgerNo_Dr ) = 1 )
-- check LedgerNo NE LedgerNo_Dr
-- check LedgerNo & LedgerNo_Dr are valid re CanCredit/CanDebit

Note
1 A single Basetype-Subtype pair, although physically split, is a single logical row.
2 Blanks are not stored in the column.  Indentation is achieved in the SELECT code.
3 Transaction.DateTime is DATETIME, 3ms precision
4 Batch.DateTime is SMALLDATETIME, 1min precision

Ledger (Account Hierarchy)
660 RR Fees
661 RR   FeeRegular
662 RR   FeeTransaction
663 RR   Penalty
666 RR   Adjustment
990 RE House
991 RE   HouseCash
992 RE   HouseReserve
994 RE     Property Purchase
980 RE InterBank
981 RE   InterBank Sent
982 RE     InterBank Sent Fee
985 RE   InterBank Received
986 RE     InterBank Rcvd Fee
           ...
300 RR Revenue
320 RR   Property Sale
         ...
400 RE Expense
401 RR   Monthly Payable
         ...
410 RE   Property Improvement
411 RE     Structure
412 RE       Material
413 RE       Labour
415 RE     Fitting
416 RE       Material
417 RE       Labour
419 RE     Furniture
430 RE   Regular
432 RE     Office Rent
433 RE     Office Supplies
432 RE     Office Electricity
500 AL Suspense/Expense Estimate
510 AL   Property Improvement
511 AL     Property Manhattan
512 AL     Property Rochester
513 AL     Property Albany
        ...

• One row 1 per Xact
• XactTypeCode applies to the LedgerNo
• Other side applies to the external AccountNo
• XactTypeCode_Ext is the effect on AccountNo

• One row 1 per Xact
• TransactionType_DE designates TransactionLedger

However, the Double-Entry sides are unambiguous:
• LedgerNo is Cr
• LedgerNo_Dr is Dr
therefore a Foreign Key referencing TransactionType_DE 
is not required

AC Adj Credit   +
AD Adj Debit    -
Dp Deposit      +
EC Estimate Cr  +
ED Estimate Dr  -
Wd Withdrawal   -

A Ledger&Account
L Ledger-Ledger

B Bank Account
C Card (Person)
P Property

Cq Cheque        Cr
Sv Saving        Cr
LC LineOfCredit  Dr
Mg Mortgage      Dr

A Account (Leaf)
I Intermediate

AA AL-Asset
AL AL-Liability
RR RE-Revenue
RE RE-Expense
GG GL-Gain
GL GL-Loss

C AccountBank.IsExclusive_ck
CHECK ( Account_IsExclusive_fn( AccountNo, "B" ) = 1 )

Context
• There are three levels of Q & A that are involved. Nevertheless, I have 

attempted to maintain the whole in three increments
• Following StackOverflow rules, each Answer is limited to the context of the 

Question.  Each Answer includes a data model 
1
2
3

This third level data model provides the full Accounting context:
• the Ledger is a fully expanded single-parent hierarchy

Refer to Hierarchy for a full definition of Relational Hierarchies
• Transaction is further Normalised
• Account is further Normalised
• All CONSTRAINTS are shown

Relational model for double entry accounting
Derived account balance vs stored account balance for a simple bank account

Relational model for double entry accounting with Job Costing

Hierarchy

https://www.softwaregems.com.au/Documents/Documentary%20Examples/IDEF1X%20Introduction.pdf
https://stackoverflow.com/a/59465148/484814
https://stackoverflow.com/a/29713230/484814
https://stackoverflow.com/a/59857806/484814
https://www.softwaregems.com.au/Documents/Article/Database/Relational%20Model/Hierarchy.pdf
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