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Who is Ted Roche?

• Independent Consultant
– Ted Roche & Associates, LLC
– Software development
– Mentoring, training

• Author
– Hacker's Guide, Essential SourceSafe
– FoxTalk 1.0 and 2.0
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Data Design
“Can a good application be created from a bad 

data design?”
• Terminology
• Normalization
• Naming Conventions
• Real-World Design
• Bonus: RI and the dimension of 

time
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Terminology

• Field / Column
• Record / Row
• Key: Primary, 

Candidate, 
Foreign

• Index

• Relation
• Cardinality
• Relational 

Integrity
• Logical vs. 

Physical Design
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Normalization

• First
• Second
• Third
• Fourth (“Boyce-Codd”)
“The Key, the whole Key, and 

nothing but the Key” -- C.J. Date
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First Normal 
Form (1NF)

Remove 
repeating 
groups
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Second Normal
 Form (2NF)

Fields depend 
on all parts of 
key(s)

The customer belongs to the order, not the 
order detail.
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Third Normal 
Form (3NF)

Fields not 
dependent on 
other fields 

The item description depends on the item number, 
not on anything specific to the order detail.



Essential Fox 2004

Boyce-Codd
Normal Form (BCNF)

Fields depend 
on all parts of 
candidate keys 
as well as 
primary keys

The order number and detail line number 
combine to form a “natural” primary key. 
As we say in 2NF, the customer depends 
on the order, but not on the detail line.



Essential Fox 2004

Naming Conventions

• Any standard better than no 
standard – write it down!
– single character datatype
– Keys end in “PK” or “FK”
– Keys have table name
– 10 characters
– NO plurals (or tables?)
– consistency – Num, No, Nr
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Real-World Designs

The Laury Group, Inc. 
Placement Data System II 
October 16, 1999
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iEmpPK:I

iEmpStatFK:I
iEmpRaceFK:I
iRefByFK:I
lEmpBonus:L
iEmpClasFK:I
iEmpRecrFK:I
cEmpCode:C(8)
cEmpNumber:C(10)
cEmpFirst:C(20)
cEmpMidIni:C(1)
cEmpLast:C(25)
cEmpAddr1:C(30)
cEmpAddr2:C(30)
cEmpCity:C(17)
cEmpState:C(2)
cEmpZip:C(10)
cEmpPhnAC:C(3)
cEmpPhone:C(8)
cEmpPhnExt:C(6)
cEmpAltAC:C(3)
cEmpAltPhn:C(8)
cEmpAltExt:C(6)
cEmpCellAC:C(3)
cEmpCellPh:C(8)
cEmpBeepAC:C(3)
cEmpBeeper:C(8)
cEmpEmail:C(50)
lEmpPermOK:L
mEmpNotes:M
cEmpPhoto:C(40)
cEmpResume:C(40)
dEmpResRec:D
dEmpInterv:D
cEmpGender:C(1)
cEmpSkills:C(1)
cEmpAtt:C(1)
cEmpPres:C(1)
cEmpSSN:C(11)
dEmpDOB:D
lEmpMedEl:L
lEmpMedCov:L
lEmpCautn:L
mEmpAvail:M
cEmpAvTerm:C(1)
dEmpAvStrt:D
dEmpAvEnd:D
dEmpLstSpk:D

Employee

Client

iClientPK:I
iIndustFK:I
iCliStatFK:I
iClCrStaFK:I
iCliEnviFK:I
iContactFK:I
iBillToFK:I
iAgendaFK:I
cClCode:C(10)
cCode:C(5)
cClName:C(30)
cClAddr1:C(25)
cClAddr2:C(25)
cClAddr3:C(25)
cClCrossSt:C(25)
cClCity:C(18)
cClState:C(2)
cClZip:C(10)
cClPhoneAC:C(3)
cClPhone:C(10)
cClPhnExt:C(6)
cClFaxAC:C(3)
cClFaxNo:C(13)
cClWebSite:C(40)
cClEmail:C(40)
cClContact:C(25)
cClCntTitl:C(25)
tClStart:T
tClEnd:T
iClNoOfEmp:I
cClBillCnct:C(25)
iClInvLevl:I
lClConsult:L
iClAgenFmt:I
iClAgenCnt:I
nClComm:N(6,2)
mClNotes:M
nClLastJob:N(4,0)

iSkillPK:I

cSkillCode:C(10)
cSkillDesc:C(40)
lSkillInac:L

SkilliEmpSkilPK:I

iEmpFK:I
iSkillFK:I
cESklLevel:C(1)
iESklScore:I
cESklDesc:C(30)
mESklNotes:M

EmpSkill

iContactPK:I

iClientFK:I
iRoleFK:I
cCntCode:C(2)
cContact:C(30)
cCntFirst:C(20)
cCntLast:C(20)
cCntAddr1:C(30)
cCntAddr2:C(30)
cCntCity:C(25)
cCntState:C(2)
cCntZip:C(10)
cCntPhnAC:C(3)
cCntPhone:C(13)
cCntPhnExt:C(6)
cCntFaxAC:C(3)
cCntFax:C(13)
cCntEmail:C(40)
dCntDOB:D
nCntInvLim:N(10,2)

Contact

BookDate

iBookDtPK:I
iBookingFK:I
dBDBkDate:D
lBDBooked:L
tBDArrive:T
tBDLeave:T
tBDActStrt:T
tBDActEnd:T
nBDLunch:N(3,0)

iJobCatPK:I

cJobCCode:C(10)
cJobCDesc:C(35)
lJobCInact:L

JobCateg

iBookingPK:I

iEmpFK:I
iJobFK:I
iCIBFK:I
iSupervFK:I
dBkWeekEnd:D
cBkDesc:C(80)
lBkSpcSchd:L
tBkStart:T
tBkEnd:T
lBkReturn:L
mBkNotes:M
nBkBillRate:N(6,2)
nBkPayRate:N(6,2)
lSunRate:L
cBkChkDist:C(1)
iBkChkNo:I
dExpADP:D
dExpInv:D
tBkEntry:T
tBkModify:T
cBkUser:C(10)

Booking

EmpStat

iEmpStatPK:I
cESCode:C(10)
cESDesc:C(40)
lESInact:L

iCliRatePK:I

iJobCatFK:I
iClientFK:I
nCRRate:N(6,2)

CliRate

iJobPK:I

iClientFK:I
iDeptFK:I
iJobCIBFK:I
iJobSuprFK:I
iJobBillFK:I
iJobCatFK:I
iJobStatFK:I
tJobStart:T
tJobEnd:T
cJobNum:C(10)
cJobRptToF:C(10)
cJobRptToL:C(15)
cJobRptAC:C(3)
cJobRptPhn:C(8)
cJobRptExt:C(6)
cJobDept:C(40)
cJobRptLoc:C(80)
mJobNotes:M
cJobWrkLd:C(1)
nJobPctPer:N(3,0)
nJobHrsWk:N(5,2)
cJobDesc:C(40)
cJobRptCmt:C(80)
lJobInvSep:L
tJobModify:T
cJobUser:C(10)

Job

iEmpClasPK:I

cECCode:C(10)
cECDesc:C(30)
lECInact:L

EmpClass

iIndustPK:I

cIndCode:C(10)
cIndDesc:C(30)
lIndInact:L

Industry

iJobSkilPK:I

iJobFK:I
iSkillFK:I
cJSLevel:C(1)

JobSkill

Duty

iDutyPK:I
cDutyCode:C(10)
cDutyDesc:C(30)
lDutyInact:L

Dept

iDeptPK:I
iClientFK:I
iContactFK:I
cDptCode:C(10)
cDptName:C(40)
cDptAddr1:C(20)
cDptAddr2:C(20)
cDptCity:C(20)
cDptState:C(2)
cDptZip:C(10)
cDptAC:C(3)
cDptPhone:C(8)
cDptPhnExt:C(6)

iJobDutyPK:I

iDutyFK:I
iJobFK:I
nJDPercent:N(3,0)

JobDuty

iEmpIndPK:I

iEmpFK:I
iIndustFK:I

EmpIndus

iRolePK:I

cRoleCode:C(10)
cRoleDesc:C(30)
lRoleInact:L

Role

iJobStatPK:I

cJobStCode:C(10)
cJobStDesc:C(25)
lJobStInac:L

JobStat

iTaskPk:I

cTaskCode:C(10)
cTaskDesc:C(25)
lTaskInact:L

Task

iJobTaskPK:I

iTaskFK:I
iJobFK:I

JobTask

iEmpAvPK:I

iEmpFK:I
dEADate:D
lEAAvail:L

EmpAvail

iCliStatPK:I

cCSCode:C(10)
cCSDesc:C(25)
lCSInact:L

CliStat

iEmpRacePK:I

cERCode:C(10)
cERDesc:C(20)
lERInact:L

EmpRace

iClCrStaPK:I

cCCCode:C(10)
cCCDesc:C(20)
lCCInact:L

ClCrStat

iEmpRecrPK:I

cEmpRCode:C(10)
cEmpRDesc:C(30)
lEmpRInact:L

EmpRecru

iClCommPK:I

iEmpFK:I
iClientFK:I
nClCommPct:N(6,2)

ClCommis

iCliEnviPK:I

cCECode:C(10)
cCEDesc:C(40)
lCEInact:L

CliEnvi
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Real-World
Design

• Contacts: phone, addresses
– FoxTalk KitBox, December 2002
– "Addressing, the Issues"

• Organizations, FT KB “Let'er Rip”
• Document structures
• Relation Integrity (RI)
• The Dimension of Time
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Summary

• Design up-front saves effort
• Normalization critical to success
• Naming conventions ease coding
• Data design problems are hard; 

consider them carefully
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DevEssentials
Web Update

www.devessentials.com

This session will not have web updates.
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Thank you!

Please remember to fill out 
your evaluation.


