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1 Introduction 

 
The database is a repository of information about members, volunteers, activities 
and artifacts. The purpose of the database is to manage and provide information 
to support the business processes1 of the museum. 

The data was originally stored in a single table containing 228 fields and 1340 
rows. The data was examined for relationships, categorical values and internal 
structure. As the nature of the data emerged, smaller tables were created and 
single-purpose code segments were written to extract the data and populate the 
new tables. The categorical values were extracted into lookup tables (see section 
2.4). Pattern-matching code was written to examine string values and extract ele-
ments of the ad hoc internal structure. 

The purpose of this report is to provide enough information to permit users to un-
derstand the capabilities and constraints of the database and also to understand 
how the design can or cannot be extended. In addition, the database enables 
and supports the automation of certain processes which, in turn, affects the very 
nature of those processes. 

A first-time reader will be most interested in sections 4 and 5, which illustrate the 
data-entry forms and printed reports provided by the database. Section 3, on ta-
bles and relationships, gives details on what data is stored and how it is related. 
Those familiar with the data and processes used by the museum will be inter-
ested in Section 6 on how the database supports those processes, suggestions 
for revision and what might be expected in the future. Section 2 provides techni-
cal information on relational databases in general and on this database in par-
ticular while section 7 gives examples of relational algebra particular to this de-
sign. 

The report has been designed for the “compleat reader”. Although some of the 
material presented here is normally found in senior-level university courses, it is 
hoped that an average person with above-average interest will be able to make 
use of it. To this end, the presentation is somewhat tutorial in nature. After dip-
ping into the sections of immediate interest, the reader is advised to read the re-
port from start to finish, with sections 2 and 7 acting as “technical bookends” for 
the material, the former being introductory and the latter being practical. 

The material described in this report has been implemented using MicrosoftTM 
Access 2000TM and deployed on a variety of Microsoft operating systems, 
namely WindowsTM 98, ME and XP. 

                                            
1 Note that “business”, here, does not mean cash-flow bookkeeping but rather the busy work of 
managing people and events that requires some automated support. 
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2 Design Principles 
The normalization rules of relational data base design [Kent 1983] were used to 
guide the decomposition of the data. Normalization is intended to reduce update 
anomalies and data inconsistencies. Typical usage is to split data into two tables 
where there is a 1:N (pronounced “one to en”) relationship between entities and 
attribute instances. Categorical attributes are stored as indexes into lookup ta-
bles where a 1:1 relationship exists between values and value-names. Where a 
collection of attributes may be considered as entities in their own right, and 
where N:M (pronounced “en to em”) relationships exist between two entities, as-
sociation tables are used.  

Data inconsistencies occur when redundant data — data stored in more than one 
place — is not kept synchronized. Update anomalies occur when a change to the 
data requires simultaneous changes to more than one table. Normalization helps 
to ameliorate these situations. 

2.1 Primary Entities 
A primary entity is a collection of attributes that applies to the same instance of 
an object and that does not depend on other data. 

In the museum database, a person is a primary entity but a registered ve-
hicle is not. Both have attributes; a person has an address and a phone 
number while a vehicle has a manufacturer and a model. However, each 
registered-vehicle record depends on, or is related to, a person record and 
cannot exist without the person. This is a design decision. Making a regis-
tered vehicle independent, or primary, implies that more than one person 
can be associated with the same vehicle, which is often true, but makes 
the data difficult to manage. 

2.2 Technical key 
A technical key is a special value associated with an entity that uniquely identifies 
the entity. A technical key contains a calculated unique number assigned by the 
database system. Technical keys are used to relate or link data in different ta-
bles. The value of a technical key is never published or used outside the data-
base application. 

For example, museum membership numbers change from year to year, 
but the technical key for a person entity is an internal value that is as-
signed when the record representing the entity is created. Although the 
museum membership number is unique within a given year, it cannot be 
used to identify a person because two different people might be given the 
same museum membership number in two different years. Thus the mu-
seum membership number is an attribute of a person and three pieces of 
information, encapsulated in a <person-key, membership-number, year> 
tuple, define the membership number assigned to a person in a given 
year. 
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Technical keys are never used to “look up” a person2. A person is identi-
fied by last name and first name and other information such as mailing 
address or birth date. 

2.3 1:N relationships 
A 1:N relationship occurs when an entity can have more than one occurrence of 
an attribute. The subsidiary attributes are stored as rows in a separate table. The 
entities in such a table are not primary, since their existence depends on the en-
tity with which they are associated. Each subsidiary attribute corresponding to 
the same primary entity contains a link to (the technical key of) that primary en-
tity.  

For example, a person can have more than one telephone number. Tele-
phone numbers are stored in a table that is separate from the person ta-
ble. Each telephone number is linked to the correct person by including 
the person’s technical key as an attribute of the telephone number. 

This is a source of redundancy. It is easy to conceive of a (home) tele-
phone number that can be used to contact two or more people. If both 
people move to a new town and change their shared telephone number, 
two updates have to be made to the data to keep it consistent. The only 
way to avoid this redundancy is to promote the notion of telephone num-
ber to a primary entity. 

2.4 Value lists and lookup tables 
When an attribute is one of a list of named values — a categorical attribute — the 
attribute is stored as a small integer and a lookup table is used to map the value 
to a name. Each row in the lookup table contains a numeric value and a name. 
This is often used where there are a finite number of types, categories, makes, 
etc. 

For example, telephone numbers can correspond to home phones, cell 
phones and fax numbers. Rather than store a string in the phone table 
that contains descriptive text, the text is factored out and stored in a 
phone-type table. The phone-type text string is given a unique key and 
that key is stored as an attribute in the phone table. The user never sees 
the key, just the phone-type text string. 

Lookup tables have several advantages 

1. The data is smaller, since the lookup key occupies less storage than the 
descriptive text 

2. The text that names a value can be changed in one place for all occur-
rences of the categorical value. 

                                            
2 Except internally. In this case, a special search utility is provided that allows the user to find a 
person by pattern matching against a substring prefix of the name. The search utility produces 
the required technical key. 
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3. Attributes with the same value are guaranteed to be labeled with the 
same string.  

In this design, lookup tables also contain an “order” column, which is used to 
control the order in which the names are displayed in a listbox. This is done as a 
convenience in the user interface and does not affect the tuple value of a lookup 
record. 

2.5 N:M relationships 
An association table is used when two primary entities are to be related. The as-
sociation contains a tuple consisting of the technical keys of each of the entities 
to be related. The tuple’s key value — the cross product of the key attributes of 
the tuple — must be unique. 

In the general case, more than one person can appear in the same photo-
graph, and there can be more than one photograph in which the same per-
son appears. Photographs are stand-alone entities attributed by data such 
as height, width, file type, file-system location, date, and perhaps a free-text 
description. 

A special form of association occurs when a photo exists for use on an ID 
card. In this case, there is only one person in the photo — although there 
may be many such photos — and the relation ship degenerates to 1:M. This 
is a special case included in the general case. 

For completeness, there is a phantom degenerate form in which the photo 
contains the same person more than once. This case is phantom because 
we cannot conceive of such a photograph3. In this case, the relationship is 
N:1 and is also included in the general case.  

Associations may themselves be first-class entities with additional attributes. 
Most frequently such attributes are 1:1, but may also be categorical attributes or 
1:N attributes. 

For example, an association may be related to a number of attributes de-
scribing conditions under which the association was used, such as the 
dates on which it was printed. More likely, a work-flow scenario might re-
quire all photo-IDs be marked initially as unprinted, and later marked indi-
vidually as printed at some appropriate time. Attributes such as “unprinted” 
or “queued for printing” are 1:1 with the photo-person association4. 

                                            
3 A colleague pointed out that a photograph could contain the same person twice if there was a 
mirrored reflection in the photo. 
4 As a subtle point, all photo-IDs come from photos but not all photos in which a person appears 
are used for photo-IDs. Why, then, should the association between person and photo carry work-
flow information intended just for the photo-ID printing process? A more valid approach might be 
to factor the workflow information into another table, related to the association, with a 1:0-or-1 
constraint. This design — or rather, over-design — tension is resolved through balancing correct-
ness with simplicity. 
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2.6 Naming Conventions 
The objects in the database are tables, relationships, queries, forms and reports. 
A table is a matrix consisting of rows and columns of cells called fields. The rows 
are records — corresponding to entities — and the columns are attributes. A 
query is a virtual table whose contents are manufactured on demand from the 
contents of one or more related tables. Tables and queries underlie forms and 
reports. Forms and reports are backed by program code. 

As Table 1 shows, there are over 120 objects in the database5. In addition, there 
are 50 program modules comprising 3,456 lines of code in 327 separate func-
tions and subroutines. The sheer number of objects makes it difficult to keep 
track of them. A naming convention adds transparency to the design and serves 
to limit the ambiguity surrounding each object and its purpose. This section ex-
plains the naming convention. 

Object Count 
Table 34 
Query 13 
Form 46 
Report 30 

Table 1 Objects in the Database 

The attributes in each table are given a mnemonic6 prefix reminiscent of the table 
name. Mnemonics are created and assigned in such a way that each table has a 
unique prefix. 

For example, attributes in the person table have the prefix pers_  and 
those in the phone table have the prefix ph_, while attributes the phone-
type table has the prefix pt_. 

Technical keys are unique numbers assigned to each entity. The name of the 
field containing a technical key is the table’s prefix concatenated with the name 
“id”. 

For example, the technical key of the person table is pers_id . The techni-
cal key of the phone-type table is pt_id .  

By convention, when an entity is referenced from a subsidiary attribute table, the 
link in the attribute table is composed of the attribute-table prefix, the entity prefix, 
and the name “id”. More simply, the field in the attribute table is composed of the 
attribute-table prefix and the name of the entity-table technical key. 

For example, the field in the phone table that relates it to the person table 
is ph_pers_id. The field in the phone table that relates it to a phone type is 
ph_pt_id. 

                                            
5 Not including the original wide tables from which the relationships were extracted. 
6 Relating to, assisting, or intended to assist the memory 
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Where an association table is used, the name of the table is derived from the 
name of the separate entitles and the fields that make up the association tuple 
are derived similarly to the attribute-entity reference fields. 

For example, the association between person and image (photograph) is 
called the assocPersonImage table. Its prefix is pi_ and it contains fields 
pi_pers_id and pi_img_id. 

Naming rules also apply to tables, queries, forms and reports. 

Entity and attribute tables are prefixed with “tbl”. Association tables are prefixed 
with “assoc”. Lookup tables are prefixed with “L_”. 

Queries are prefixed with “qry”. Where a query is associated with a form or a re-
port, the prefix “qryFrm” or “qryRpt” is used. 

Forms are prefixed with “frm”. Where sub forms are used, the prefix has the form 
frmMasterSubDetail where “Master” is the main form and “Detail” is the subform. 

For example, the reunion registration form is called frmReReg and contains 
subforms frmReRegSubCamping, frmReRegSubCertification, etc. 

Where linked forms are used, the prefix “link” occurs in the form name. 

Reports are prefixed with “rpt”. Where sub reports are used, a scheme similar to 
that for subforms is used. 

For example, the reunion report is called rptReunion and contains subre-
ports rptReunionSubCamping, etc. 

Control objects in forms and reports are prefixed with “btn” for buttons, “text” for 
text boxes and “list” for list boxes. 
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2.7 Table locations 

Figure 1 Deployment 

The database is subdivided into two parts: data and program7. This is intended to 
facilitate future migration to an industrial-strength database server where such a 
subdivision is mandated by the implementation. The data portion contains the 
tables and relationships. The program portion contains forms, reports and sup-
porting program code. The data itself is further subdivided into shared and pri-
vate, labeled as production data and configuration data in Figure 1. 

Separating the program from the data also permits distinct implementations to 
exist simultaneously. Such implementations can be configured to operate on ei-
ther test or production data. Copies of code and data can be moved off site, 
where they become test code and test data. During maintenance, the production 
data is still actively used and may diverge in content from the test data. After 
maintenance, test code is copied back onsite and reconfigured to use the 
production data, which has possibly changed in the meantime. A copy of 
production code can also be used onsite, without reconfiguration, so that data-
preserving code changes — for example, report modification — can be 
developed and tested independently without affecting production users. 

Program code can exist on a local hard drive for performance while data can ex-
ist on a network folder for sharing. However, to avoid difficulty in deploying new 

                                            
7 Both are implemented as Access data bases. 
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production code to desktops, the program code can also be stored on a network 
folder. 

Configuration data is per-user data and must be stored locally. For example, 
window locations and sizes depend not just on a user’s preference but also on 
the physical capabilities of a user’s computer in terms of screen resolution. 

2.8 Migration 
The code database does not contain data directly. Rather, it contains links for 
each data table in the form  

\\machinename\database\AccessName.mdb  

In this design, a computer hosting data is expected to publish a shared folder 
with the public name “database”. 

Per-user configuration tables use links of the form  

c:\local\localAccessName.mdb 

In this design, a computer hosting code is expected to have a directory c:\local 
with a copy of the configuration data in it. 

The data can be migrated to a non-networked computer by copying the data por-
tion to any directory and renaming all of the links using a utility form called frm-
Migrate. Similarly, migration can be used to retarget for backup or historical pro-
duction data or to install test code into the production system. 

For this implementation, both data and code are stored as a Microsoft Access 
2000 database called “V&A Data.mdb” and “V&A Pgm.mdb”. The local configura-
tion data is stored in a database called “V&A Local.mdb.” 

2.9 Configuration Data 
In the configuration database, linked from the code database, table tblWindow-
Positions stores information about the location and size of selected forms on the 
screen. This is per-user information and must be stored locally. 

Table tblConfiguration is also per-user information that contains global data as-
sociated with a variable name (cfg_name and cfg_value). Information in this table 
is utilized by both form and report code. Although it can be accessed by the 
Dlookup function, module DBUtil contains a convenience function GetCfg that 
requires just the name of the variable. 

Variable Typical Value Usage 

ImageFolder C:\My Documents\Database\Pictures Photos and images queued 
for import 

DatabaseImages \\machinename\database\DatabaseImages Shared directory location for 
imported images 

CurrentYear 2003 Current year 

Table 2 Configuration Data 
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3 Tables and Relationships 

3.1 tblPeople 
Fields pers_id, pers_member, pers_last, pers_first, 

pers_familynames, pers_email, pers_address, 
pers_town, pers_prov, pers_postal, pers_notes, 
pers_lifetime, pers_newsletter, pers_deceased, 
pers_hasfamily 

Rows in this table constitute primary entities. 

pers_family_names is used for mailing newsletters. If pers_-
hasfamily contains “true”, the contents of pers_familynames is 
appended to the last and first names when formatting the mail-
ing label. To reduce redundant mailings, a person that ap-
pears in another person’s pers_familynames should have a 
“false” value in pers_newsletter. 

pers_member contains the membership number if one has been issued for the 
current year. Workflow usage is to remove all membership numbers and then as-
sign numbers, as they appear on membership cards8. 

Assumption: a person has one mailing address and one email address. 

3.2 tblPhone 

 
Fields ph_pt_id, ph_pers_id, ph_number, ph_default 

ph_pt_id selects a value from L_PhoneType. ph_pers_id relates this phone num-
ber to a person. ph_default is used to indicate if this is the preferred number for 
phone lists when multiple numbers exist. 

Assumption: a person can have more than one phone. 

                                            
8 This is a hack. Membership numbers should either be assigned permanently, like student num-
bers, or there should be a separate attribute table relating membership number and year to per-
son. In fact, there is such a table but its use was subverted. 



Tables and Relationships TblReunion 

 10 

3.2.1 L_PhoneType 

Fields  pt_id, pt_name, pt_order 

This is a lookup table. pt_id is selected from the ph_pt_id field of tblPhone. 
pt_name is a string value. pt_order is used when drop-down or combo list boxes 
require other than either natural or alphabetic order. 

pt_id pt_name 

3 Cellular 
1 Home 
2 Home FAX 
4 Work 
5 Work FAX 

3.3 TblReunion 

 
Fields  reun_id, reun_pers_id, reun_sec_id, reun_subsec_id, reun_year, 

reun_default 

This table captures the idea of a person working within a section and subsection 
at the reunion. It is actually a three-way association between a person and two 
lookup tables, instanced by year. The section-subsection categorization is the 
central organizing attribute of a volunteer. 

reun_pers_id relates this tuple to a person (tblPeople). reun_sec_id relates it to a 
section name in L_Section and reun_subsec_id relates it to a subsection name in 
L_SubSection. reun_default specifies the section name to be used on the photo 
ID card. 

3.3.1 L_Section 

Fields   sec_id, sec_name, sec_order, sec_head_pers_id 

This is a lookup table with a twist. sec_id and sec_name define the lookup, 
sec_order is used in list boxes. The twist is that sec_head_pers_id relates this 
section to a person, the section leader. This link supports the idea that all sec-
tions have exactly one section leader. 
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The data in this table was developed from ad hoc assignments and should be 
reviewed. 

sec_id sec_name 
5 award trophy for best dressed 

Steam 
6 awards best Steam plaque- 2 free 

passes 
7 Bingo 
8 Blacksmith 
9 Campground 
10 CCFF 
11 Child 
12 Clydesdale 
13 Contract 
14 Courtesy cart 
15 Dining Hall 
55 Entertainment 
56 Exhibitor 
16 Expo 
17 Gas 
18 Grandstand 
19 Heritage Association 
20 Heritage Association 
21 Horse power 
22 Horse Power;Threshing 
23 Horsepower 
58 Infield Activity 
24 Information Booth 
25 MARM 
26 Miniature Land 
27 Music 
28 Parade 
29 Photography 
57 Plowing 
30 President 
31 Raffle Tickets 

sec_id sec_name 
32 Reunion Admin 
33 Reunion Chair 
34 RLA 
35 Rodeo 
36 Sawmill 
37 Security 
38 Security-entrance 
39 Security-gate 
54 shingle 
40 Shuttle 
41 Souvenirs 
42 Stationary Gas 
43 Stationary-Gas 
44 Steam 
2 Tea Garden 
45 Tea Garden 
46 Threshing 
47 Tractor Raffle 
48 Unknown 
1 Unknown 
49 Village 
50 Vintage vehicle 
3 Vintage Vehicles - Exhibitors 
51 VIP 
52 Volunteer registration 
59 Wagon Train 
53 Water 
4 Water 

3.3.2 L_SubSection 

Fields subsec_id, subsec_name, subsec_sec_id, subsec_default 

This is a lookup table that defines the subsections within a section. subsec_id is 
used in tblReunion to select a subsection. Recall that tblReunion is a 4-tuple that 
includes section and subsection. subsec_name is the name of the subsection. 
subsec_default is used to define a distinguished subsection for each section. 

The idea of sub lookup tables is used in data entry forms to select a set of items 
for a subordinate list box as determined by the item selected in a superior list 
box. 
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Subsection data only makes sense in conjunction with section data9. The follow-
ing query displays subsection within section and was used to generate the data 
displayed in the table. 

SELECT  L_Section.sec_id, L_Section.sec_name, 
 L_SubSection.subsec_id, L_SubSection.subsec_name, 
 L_SubSection.subsec_default 
FROM  L_Section INNER JOIN L_SubSection  
 ON L_Section.sec_id = L_SubSection.subsec_sec_id 
ORDER BY L_Section.sec_name, L_SubSection.subsec_na me 

sec_id sec_name subsec_id subsec_name subsec_default 
7 Bingo 48 Bingo Yes 
9 Campground 49 Campground Yes 
10 CCFF 54 Fiddle Festival Yes 
12 Clydesdale 83 Clydesdale Yes 
14 Courtesy cart 50 Courtesy Cart Yes 
15 Dining Hall 51 Dining Hall-MLA Yes 
55 Entertainment 1 Centennial Building No 
55 Entertainment 52 Entertainment Yes 
55 Entertainment 2 Gazebo No 
56 Exhibitor 3 Clydesdales No 
56 Exhibitor 53 Exhibitor Yes 
56 Exhibitor 4 Expo Feature No 
56 Exhibitor 5 Gas No 
56 Exhibitor 6 Horse power No 
56 Exhibitor 7 Miniatureland No 
56 Exhibitor 8 Steam No 
56 Exhibitor 9 Threshing-gas steam No 
56 Exhibitor 10 Vintage Vehicles No 
56 Exhibitor 11 Wagon Train No 
16 Expo 84 Expo Yes 
17 Gas 81 Gas Yes 
17 Gas 82 Vintage Vehicle No 
18 Grandstand 56 Grandstand Yes 
18 Grandstand 12 Ticket Collector No 
18 Grandstand 13 Ticket Sales No 
19 Heritage Association 57 Heritage Association Yes 
21 Horse power 85 Horsepower Yes 
58 Infield Activity 64 Dyno No 
58 Infield Activity 63 Edger No 
58 Infield Activity 67 Horsepower No 
58 Infield Activity 68 Infield Activity Yes 
58 Infield Activity 62 Planer No 
58 Infield Activity 60 Plowing No 
58 Infield Activity 61 Sawmill No 

                                            
9 Gazebo is a subsection of Entertainment, but Clydesdale is not. Clydesdale should not, there-
fore, appear in the subsection listbox when the adjacent section listbox contains Entertainment. 
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sec_id sec_name subsec_id subsec_name subsec_default 
58 Infield Activity 65 Shingle Maker No 
58 Infield Activity 66 Threshing No 
24 Information Booth 58 Information Booth Yes 
25 MARM 47 Amateur Radio Yes 
26 Miniature Land 86 Miniature Land Yes 
29 Photography 59 Photography Yes 
31 Raffle Tickets 55 Ford Raffle Yes 
32 Reunion Admin 78 Reunion Admin Yes 
34 RLA 14 Booth No 
34 RLA 15 Clay Oven No 
34 RLA 16 Demonstrations No 
34 RLA 17 Fashion Show No 
34 RLA 18 Petting Zoo No 
34 RLA 69 RLA Yes 
35 Rodeo 19 Arena No 
35 Rodeo 20 Grand Entry No 
35 Rodeo 21 Programs No 
35 Rodeo 70 Rodeo Yes 
35 Rodeo 22 Stock No 
37 Security 23 Grounds No 
37 Security 24 Pedestrian Entrance No 
37 Security 71 Security Yes 
37 Security 25 Vehicle Entrance No 
40 Shuttle 72 Shuttle Driver Yes 
41 Souvenirs 73 Souvenirs Yes 
44 Steam 87 Steam Yes 
2 Tea Garden 74 Tea Garden Yes 
46 Threshing 79 Threshing Competition Yes 
49 Village 26 Arizona Church No 
49 Village 27 Ayr School No 
49 Village 28 Barber Shop No 
49 Village 29 Blacksmith No 
49 Village 30 Carrothers House No 
49 Village 31 Centennial Building No 
49 Village 32 Centerville School No 
49 Village 33 General Store No 
49 Village 34 Grain Elevator No 
49 Village 35 Grist Mill No 
49 Village 36 Law Office No 
49 Village 37 Livery Feed Stable No 
49 Village 38 Masonic Lodge No 
49 Village 39 Mekiwin Manor No 
49 Village 40 Muir Log House No 
49 Village 41 Muirhead House No 
49 Village 42 Post Office No 
49 Village 43 Print Shop No 
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sec_id sec_name subsec_id subsec_name subsec_default 
49 Village 44 Shoe and Harness Repair No 
49 Village 45 St. Savior's Church No 
49 Village 46 Train Station No 
49 Village 80 Village Yes 
50 Vintage vehicle 88 Vintage Vehicle No 
51 VIP 75 VIP Committee Yes 
52 Volunteer registration 76 Volunteer Registration Yes 
59 Wagon Train 89 Wagon Train Yes 
53 Water 77 Water Truck Yes 

3.4 tblPass 
Fields pas_pers_id, pas_pt_id, pas_count, pas_year 

This table describes the number and type of passes to be given to a person in a 
particular year. 

3.4.1 L_PassType 

 
Fields pt_id, pt_name, pt_order 

This is a lookup table that names the passes. Vehicle and camping passes are 
not specified here. 

pt_id pt_name 
1 Wednesday 
2 Thursday 
3 Friday 
4 Saturday 
5 Reunion week 
6 Volunteer Camping 
7 Exhibitor Camping 
8 Meal 
13 Day 
14 Media 
15 Expo 
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3.5 tblCamping 

 
Fields camp_id, camp_pers_id, camp_cs_id, camp_year, camp_paid 

This table describes the number and type of camping passes to be given to a 
person in a particular year. camp_cs_id selects an entry in a lookup table to 
name the section. camp_paid is a workflow field indicating whether a fee for 
camping has been collected. 

3.5.1 L_CampingSection 

Fields cs_id, cs_name, cs_order 

This is a lookup table that names the camping sections.  

The data in this table was developed from ad hoc assignments and should be 
reviewed. The lettering scheme is insufficient to locate a campsite without a map. 
The table could be extended to include a description in addition to or in place of 
the lettering scheme. 

cs_id cs_name 
22  
1 A 
2 C 
3 C w/ parents 
4 D 
5 E 
6 E;w/electric 
7 F 
8 G 
9 H 
10 H w/ hydro 
11 handicap 
12 I 
13 I OR C 
14 J 
15 meadow 
16 Meadow F 
17 new 
18 w/ gordon 
19 w/ parents 
20 west of art's 
21 yes 
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3.6 tblMembership 

 
Fields mem_id, mem_pers_id, mem_year 

This table tracks membership information for a person.  

mem_id is an automatic field that will yield a unique membership number. 
However, this may not be what is wanted. There is one member who has 
used an artifact of the manual system to acquire, through early application 
and as a matter of personal pride, membership #1 in each year. 

3.7 tblCertification 

 
Fields  cert_id, cert_pers_id, cert_cert_id 

This table associates certifications with a person.  

This data concept needs more work. It could, perhaps, be extended to include a 
certificate number as well as initial and expiry dates. 

3.7.1 L_CertificationType 

Fields  cert_id, cert_name 

This is a lookup table that names the certification types.  

This data concept needs more work. It could, perhaps, be extended to include 
the institution that provided the certification. 

cert_id cert_name 

1 Steam Ticket 
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3.8 tblImage 

 
Fields img_id, img_note, img_ext 

An image is a primary entity. 

This table provides a proxy for images stored in the file system. The location of 
such images is given in tblConfiguration as the value associated with the name 
“DatabaseImages”, normally \\machinename\database\databaseimages. Images 
are stored in this directory in files whose name is constructed by concatenating 
img_id and img_ext, e.g., 1.jpg, 2.gif, etc.  

img_note is for ad hoc information and contains, on import, the original name of 
the file, which is, by convention, lastname, firstname.jpg. 

3.9 assocPersonImage 
Fields pi_id, pi_pers_id, pi_img_id, pi_default, pi_printed, pi_printing 

This table associates a person with a photograph. pi_pers_id is a link into tblPer-
son and pi_img_id is a link into tblImage. pi_default indicates whether this is the 
image that should be used on the photo ID. pi_printed and pi_printing are work-
flow fields. 

3.10 tblvehicle 
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Fields veh_id, veh_pers_id, veh_plate, veh_vt_id, veh_make, veh_model, 
veh_year, veh_colour, veh_note, veh_policy, veh_expiry, 
veh_order, veh_pt_id 

This table contains information about vehicles that are not exhibit items or are to 
be given vehicle passes. veh_plate is a license-plate number and veh_policy is 
some other form of insurance registration. veh_vt_id is an index into 
L_VehicleType and veh_pt_id is an index into L_VehiclePassType. 

Veh_pers_id relates a vehicle to a single person and its presence indicates that a 
vehicle is an attribute, not a primary entity. 

3.10.1 L_VehicleType 

Fields vt_id, vt_name, vt_order 

This is a lookup table for vehicle types. 

vt_id vt_name 
4 ATV 
1 Car 
3 Golf Cart 
5 RV 
8 SUV 
6 Travel Trailer 
2 Truck 
7 Van 

3.10.2 L_VehiclePassType 

Fields  vpt_id, vpt_name, vpt_order 

This is a lookup field for vehicle-pass types. 

vpt_id vpt_name 
9 VVP-Volunteer Vehicle 
10 VDP-Volunteer Day Parking 
11 Service Vehicle 
12 Restricted Vehicle 
16 No Pass 

 



Tables and Relationships tblExhibit 

 19 

3.11 tblExhibit 

 
Fields ex_id, ex_pers_id, ex_et_id, ex_ec_id, ex_museum, ex_private, 

ex_parade, ex_expo, ex_make, ex_model, ex_year, ex_note, 
ex_ex_year, ex_order 

This table contains information about display exhibits. As with vehicles, the de-
sign indicates that display exhibits are attributes of a person, not primary entities 
in themselves. 

ex_et_id is an exhibit type and ex_ec_id is an exhibit category. ex_museum indi-
cates whether the exhibit is owned by the museum, ex_private indicates private 
ownership10, ex_parade indicates whether the unit will be paraded, ex_expo indi-
cates whether it is an expo unit.  

ex_ex_year indicates the year in which the unit was exhibited. Museum exhibits 
are usually shown every year and may be expo exhibits in some years. Privately 
owned exhibits often show up for the first time as an expo unit and then become 
non-museum, non-expo, paradable units in subsequent years.  

3.11.1 L_ExhibitType 

Fields  et_id, et_name, et_order 

This is a lookup table for exhibit types. It is indexed by tblExhibit.ex_et_id. 

et_id et_name 
2 car 
4 implement 
7 other 
1 tractor 

                                            
10 ex_museum and ex_private should always be mutually exclusive, but what should be done in 
the case of joint ownership? 
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et_id et_name 
3 truck 

3.11.2 L_ExhibitCategory 

Fields ec_id, ec_name, ec_order 

This is a lookup table for exhibit category indexed by tblExhibit.ex_ec_id. 

ec_id ec_name 
8 Expo 
1 Gas 
3 Miniature 
4 Miniature Land 
7 Other 
6 Stationary 
2 Steam 
5 Vintage 

4 Forms 
Forms have three purposes: navigation, data entry, and report parameters.  

Navigation forms exist to guide the user through the forms and reports. Naviga-
tion forms contain buttons. Navigation-form code modules contain logic to display 
reports and other forms in response to button clicks in modal, non-modal, print-
preview or print-direct fashion.  

Data entry forms exist to provide specialized views of data for the purpose of in-
put and retrieval. Data entry forms also contain logic to enforce business rules or 
perform complex data-management operations. Data-entry forms may contain 
navigation. 

Reports exist to provide formatted and printable views of data. Although forms 
can be printed, reports provide more flexibility over how the data is presented. 

4.1 Navigation 
Navigation begins with the top-level “welcome” form and proceeds in a tree-
structured hierarchy. 

· Welcome (Navigation) 
o People  

(Data + Navigation) 
�� Person Chooser 
�� Committees 
�� Camping 
�� Exhibits 
�� Images 

· Image Viewer 
· Image Chooser 

�� Membership 

�� Passes 
�� Phone 
�� Reunion 
�� Vehicle 

o Images (Data + Navigation) 
�� Import Image Chooser 
�� Image Chooser 
�� Image Viewer 
�� Person Chooser 

o Reports (Navigation) 
�� Committees  
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· Report by Person 
· Report by Committee 

�� Phone List 
· Committee Chooser  

(Navigation) 
o By Person 

�� Photo ID Selector  
(Data + Navigation) 
· Photo ID Report 

�� Newsletter 
· Year Chooser  

(Data + Navigation) 
o Mailing Label Report 

�� Passes  
(Individual Reunion Report) 
· All Expo 
· All Volunteer 
· Reunion Person Chooser 

(Navigation) 
�� Membership 
�� Reunion Sections 

· By Person 
· By Section 

�� Camping Sections 
· By Person 
· By Camping Section 

�� Vehicles 
· By License 
· By Person 

�� Exhibits 
· All 
· Private 
· Museum 
· Expo 

o Configuration (Navigation) 
�� Camping Sections 
�� Committees 
�� Exhibit Categories 
�� Exhibit Types 
�� Passes 
�� Phone Types 
�� Sections 
�� Sub Sections 
�� Vehicle Passes 
�� Vehicle Types 
�� Certifications 
�� Globals 

o Reunion Registration  
(Data + Navigation) 
�� Person Chooser 
�� Individual Reunion Report 

Figure 2 Navigation for Forms and Reports 

4.2 Welcome Navigation Form 
Form Name frmWelcome  

This form provides a top-level dispatcher for all other forms and reports. The wel-
come form is a collection of buttons whose OnClick events simply open and dis-
play the required form. All forms displayed by frmWelcome are opened non-
modally. 
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4.3 Personnel Data 
Form Name frmPeopleMaster 

 
This form supports data entry for all fields in tblPeople. In addition, it is a naviga-
tion form, using linked subforms for each of nine related person-attribute tables. 

The linked subforms are controlled through toggle buttons on the master form. 
Clicking on a toggle button once depresses it and displays the linked form. Click-
ing on a depressed toggle button releases it and closes the form. 

4.3.1 Module Details 

The OnClick event for each toggle button calls a common subroutine toggleBut-
ton , passing the toggle button as a parameter. The common subroutine calls 
CloseChildForm  or OpenChildForm  depending on whether the form was open 
or closed. 

By convention, the names of the related tables’ link fields, e.g., ph_pers_id or re-
un_pers_id, are stored in each toggle buttons’ Tag property. Also by convention, 
the name property of each toggle button is set to the name of the desired linked 
form. The common toggleButton subroutine extracts the name of the linked form 
and the name of the linked field from its button parameter and passes them to 
OpenChildForm and CloseChildForm. 

OpenChildForm uses the name of the toggleButton to set it to a depressed state, 
opens the child form, sets its filter and sets its window position. The filter is con-
structed from the name of the linked field and the primary key for tblPeople, 
namely pers_id. For example, the filter for form linkCommittee is “ct_pers_id = 
nnn” where nnn is the technical key of the currently selected person. 
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Button Button Name and linked 
sub form name 

Button Tag used as re-
lated table link field 

Linked sub form record 
source 

Committees linkCommittee ct_pers_id tblCommittee 

Camping linkCamping camp_pers_id tblCamping 

Exhibits linkExhibits ex_pers_id tblExhibit 

Images linkImages pi_pers_id assocPersonImage 

Membership linkMembership mem_pers_id tblMembership 

Passes linkPass pas_pers_id tblPass 

Phone linkPhone ph_pers_id tblPhone 

Reunion linkReunion reun_pers_id tblRenion 

Vehicles linkVehicle veh_pers_id tblVehicle 

Table 3 Linked Subforms 

The conventions in Table 3 are also used at form close time. The name of the 
button is used to both close the form and reset the toggled state of the button. 

When the currently selected person is changed, either through the person 
chooser or through record navigation controls, each toggle button is inspected to 
see if its linked sub form is open. If so, the filter for the linked subform is changed 
to reflect the new pers_id. 

When the form is closed, the positions of all open forms are saved. As well, each 
toggle button is inspected to see if its linked sub form is open. If so, the sub form 
is closed. 

Before any linked sub form is closed, positions of all open sub forms are saved in 
tblWindowPosition by FormUtil.SaveWindowPositions. tblWindowPosition is 
linked to the local-configuration database, not the shared data base. Hence, win-
dow positions are per-user rather than system wide. 

SaveWindowPositions checks for each form listed in tblWindowPosition. If a form 
is open, its window position and size are saved in the table11. 

4.3.2 Linked Subforms 

Form name linkXXX 

The linked subforms are all similar in behaviour and construction. They all use 
“continous forms” to display related records. They all have frmPeopleMaster 
hardcoded as their parent form. This information is used at form-open time to de-
press the toggle button and at form-unload time to release the toggle button in 
the parent. 

The parent form is also used to acquire the technical key of the currently selected 
person from the parent form’s globally visible pers_id control. This permits up-

                                            
11 This entire mechanism needs to be rethought. 
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dates, deletes and appends. (While pers_id is globally visible in the code, the 
control’s visibility property is set to false, hiding it from the user. The distinction 
lies in name-space visibility versus user-interface control visibility.) 

4.3.3 Person Chooser 

Form name frmChoosePerson 

The person chooser is displayed modally from frmPeopleMaster. However, like 
all the chooser forms, it is designed to report selections back to its parent form 
without having a reference to a parent form hard coded in the chooser module. 
To accomplish this, the name of the parent form is always passed when the par-
ent opens the chooser, is available in OpenArgs in the formOpen event and is 
stored in a local module variable. When the user has finished making a selection, 
the technical key of the selected person is placed in the globally visible pers-
ChooseID variable of the parent form. The formOpen event in the chooser al-
ways sets this variable to –1 so that a cancelled search is easy to detect in the 
parent.  

Because the personChooser is (and must be) always opened modally, it behaves 
as a subroutine to the parent. The parent inspects its persChooseID after the 
person chooser closes to see if a successful search occurred and navigates to 
the requested record if so. 

4.4 Pictures 
Form Name frmImage 

This form is an image browser and importer. It imports images, links them to peo-
ple, and chooses images for display. 

4.4.1 Importing Images 

Form Name frmImageImportChooser  

To import an image, the import-image chooser is called modally to acquire the 
name of a picture file. A proxy for the image is created in tblImage, the file is 
moved into the database-images folder and renamed to reflect the technical key 
of the proxy.  

· The file is not stored in the database; it is stored in the file system and the 
name of the file is stored in the database. 

· Both the name of the import folder and the database-images folder are 
taken from tblConfiguration.  

· As a work-flow convenience, the file is moved instead of copied: many pic-
tures can be placed in the import folder and then imported and linked to 
people one by one because as they are imported, the next file will move to 
the top of the list in the image-import chooser. 
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4.4.2 Image Chooser 

Form name frmChooseImage 

The image-proxy table tblImage contains a field for keywords. These are free 
form and unrestricted in length. The table can be searched for a substring of the 
keywords using the image chooser, which operates along the same lines as the 
person chooser. It is called modally and sets a global imageChooseID in its par-
ent. 

4.4.3 Image Viewer 

Form Name frmImageViewer 

The image view displays a picture in a larger window than the thumbnail size pro-
vided elsewhere. It is passed an image-file name in OpenArgs and uses it to 
display a file in the database-images folder. 

4.4.4 Link to Person and Photo Ids 

An image is associated with a person via the assocPersonImage table. There is 
a constraint that an image can be associated with a person at most once (but an 
image can be associated with more than one person and a person can be asso-
ciated with more than one image.) If the image is to be used for a photo ID, a 
field in the association is marked to indicate this. 

Photo Ids should be preprocessed to be exactly 1.5” X 2.02”. 
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4.5 Reports 
Form name frmReportDispatch 

 
This is a navigation form. Clicking a button produces a report preview, ready for 
printing. Buttons whose labels end in … that indicate an intermediate form will be 
displayed to refine the parameters on which a report will be based.  

Reports are described in Section 5. 

4.6 Configuration 
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Form name frmConfiguration 

This is a navigation form. Clicking on a button produces a spread-sheet-like form 
for managing the contents of a lookup table. 

4.7 Reunion Registration 
Form Name frmReunion 

The reunion registration form provides data entry and maintenance for the follow-
ing tables. 

· TblPerson 
o tblPhone 

�� L_PhoneType 
o tblReunion 

�� L_Section 
�� L_SubSection 

o tblPass 
�� L_PassType 

o tblCamping 
�� L_CampingSection 

o tblMembership 
o tblCertification 

�� L_CertificationType 
o assocPersonImage 
o tblVehicle 

�� L_VehicleType 
�� L_VehiclePassType 

o tblExhibit 
�� L_ExhibitCategory 
�� L_ExhibitType 

The form makes use of 9 sub forms, all of which are related by a link through 
pers_id. 

The form is a replacement for much of the personnel-data form (section 4.3). 
However, non-reunion related information, such as committee membership, is 
not available here. 
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The use of sub forms puts a great deal of information on the screen. The volun-
teer history of the person can be easily seen by looking at the year fields in the 
subforms. Drop-down list boxes correspond to lookup-table attributes and check 
boxes correspond to yes/no attributes. However, there are several drawbacks. 

· The scrollbars in the sub forms mean that additional data is present, but 
this is easily overlooked during data entry. This is a data-entry training is-
sue. 

· While the presence of years in each subsidiary attribute table provides his-
tory, it complicates data entry. The idea is that recent history can be 
brought forward by entering the same data with a new year. This is tedi-
ous but can be automated on either a per-subtable or per-person basis. 

This form also has a navigation component. Clicking on the “Search” button 
brings up a person-search dialog. Entering the first few letters of the last name 
displays a group of people and double clicking on the desired person closes the 
person-search dialog and displays information on the person in the reunion-regis-
tration form. 

Clicking on the “Preview …” button brings up the “Reunion Report” in preview 
mode (see Section 5.5). Clicking on the “Print” button bypasses preview mode 
and prints the reunion report directly to a preselected printer. 
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4.8 Migration 
Form Name frmMigrate 

This form is used to display and reconfigure the connection strings of the data-
base program when the locations of the database or program components 
change. See Section 2.7. 

The form displays the connection strings of all linked tables. The set of strings 
can be refined by providing a search string. The search strings can be modified 
by providing from-to pattern strings.  

In the example show below, the pattern strings will migrate the data from a 
network deployment to a local deployment when the "Replace” button is 
clicked. A connection string such as 

DATABASE=\\waterlooboy\database\V&A Data.mdb 

will be replaced by a string 

DATABASE=c:\database\V&A Data.mdb 

However, local-configuration tables, whose connection strings contain 
c:\local, will not be affected because they do not match the selection text. 
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5 Reports 
Section 4.5 details how to navigate to the reports. This section provides abbrevi-
ated examples of the reports that are available. 

5.1 Committees 

5.1.1 By Committee 

 



Reports Committees 

 31 

5.1.2 By Person 
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5.2 Phone List 
The phone list report is preceded by a committee-chooser 
form that permits the selection of a committee. 

The report prints the name of each committee member along 
with their preferred phone numbers and checkboxes to be 
used for workflow in a single committee-contact activity. 
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5.3 Photo ID 
The photo ID report is controlled by a photo ID chooser form. Workflow attributes 
pi_printed and pi_printing stored in the assocPersonImage table are used to con-
trol the printing of photo Ids 

The buttons perform the following actions. 

Button Action 

Select All For each eligible person-image association that is not marked 
as printed, mark the association as printing. 

Deselect All Mark all person-image association as not printing 

Select first 8 Mark the first eight unprinted person-image associations as 
printing. That its, select one page of photo Ids for printing 

Print Open the photo ID report in print preview mode. Only the per-
son-image associations marked for printing will appear in the 
report. 

Mark Selected 
as Printed 

Mark the person-image associations selected for printing as 
printed.  

Mark All 
 as Unprinted 

Unmark the printed and printing attributes of each person-
image association. 

  

Figure 3 Photo-ID Workflow States 

In addition, double clicking on an entry in any column is a shortcut to effect the 
state changes shown in Figure 3. 

unprinted printing printed 
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The form permits selection and deselection of individual photo IDs for printing. If 
an already-printed photo ID needs to be reprinted, it can be deselected from the 
printed state and reselected into the printing state. 

The Photo IDs selected above appear as below in the print-preview mode of the 
photo ID report. 

 

5.4 Newsletter Labels 
The newsletter-labels report is preceded by a year-selection form. 

 
The pers_family, pers_hasfamily and pers_newsletter attributes of tblPeople are 
used to control the data that appears. If the pers_hasfamily attribute is true, the 
pers_family is concated onto the name attributes to produce an extended first 
line on the mailing label. 
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pers_newsletter is used to select names for the mailing list. The actual query is a 
union query that selects non-deceased lifetime members who want a newsletter 
concatenated with non-deceased non-lifetime members who have a membership 
in the required year and who want a newsletter. 

SELECT * FROM tblPeople  
 WHERE (((tblPeople.pers_lifetime)=True)  
  AND ((tblPeople.pers_newsletter)=True)  
  AND ((tblPeople.pers_deceased)<>True))  
UNION SELECT* FROM tblPeople INNER JOIN tblMembersh ip  
 ON tblPeople.pers_id = tblMembership.mem_pers_id  
 WHERE ((Not (tblPeople.pers_deceased)=True)  
  AND ((tblMembership.mem_year)=[Membership Year])  
  AND (Not (tblPeople.pers_lifetime)=True)  
  AND ((tblPeople.pers_newsletter)=True)); 

5.5 Passes (“Reunion Report”) 
This report prepares the per-person information needed to complete reunion-
registration packages. The report can be selected for all expo registrants (which 
may include regular volunteers), all volunteers (who are not also expo regis-
trants) or individual persons. The latter are chosen using a selection form similar 
to that for photo IDs (section 5.3). In addition, an individual report can be created 
from the reunion registration form for the currently selected person displayed by 
that form (section 4.7). 

 
A sample of the report is shown below. The report is designed so that the 1:many 
relationships between a primary person entity its the dependent 1:N attributes 
have room to expand. Also, workflow information for disparate information such 
as passes, camping and payment status is grouped in adjacent areas. 

Information related to reunion registration include  

· section and subsection 

o personal vehicle and vehicle pass (see tblVehicle, L_VehicleType 
and L_VehiclePass, 3.10) 

· meal and gate passes (see tblPass and L_PassType, 3.4) 
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· Camping area and camping-payment workflow (see tblCamping and 
L_CampingSection, 3.5) 

· Membership number and payment (tblPeople, 3.1) 

· Photo ID existence and payment (assocPersonImage, 3.9) 

 

5.6 Membership 
This report provides historical membership information on all person entities. 
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5.7 Reunion 

5.7.1 Reunion Sections By Section 

 



Reports Reunion 

 39 

5.7.2 Reunion Sections By Name 
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5.7.3 Reunion Sections By Sub Section 
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5.8 Camping 

5.8.1 Camping By Camping Section 

 

5.8.2 Camping By Name 

 



Reports Vehicles 

 42 

5.9 Vehicles 

5.9.1 Vehicles By License Plate 

 

5.9.2 Vehicles By Person 

 

5.10 Exhibits 

5.10.1 General 

This report can be selected for all museum exhibits, private only, or museum 
only. 
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5.10.2 Expo 

This report is for the Expo organizers. It lists exhibits by person. 

Checkboxes indicate parade, private, museum 
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6 Recommendations for Future Development 

6.1 Instancing by year 
The history of a volunteer is stored in the subsidiary attributes of the person en-
tity. The historic information is used to update a volunteer profile for the current 
year. However, this is tedious and error prone, and also leads to complexity in 
the data design and queries. There are two ways of dealing with this: 

1. Provide a control to create new current-year records from the previous re-
cords, from the collection of all non-current-year records, or from a selec-
tion of both. 

2. Remove the many instances of year information from the subsidiary-
attribute tables and instance the database on a per-year basis. The migra-
tion form can be used for this after making a copy of the database for each 
year. History information can still be viewed, albeit with some difficulty, 
utilizing a second version of the program code linked to a former year.  

Neither of these alternatives are as good as the present design, requiring as it 
does a manual review of all information about each volunteer. However, the sec-
ond proposed change has the great advantage of reducing complexity for cur-
rent-year data maintenance with a trade off of increased complexity for historical 
data mining. 

Removing the year from subsidiary attributes may reduce some 1:N relationships 
in the design to 1:1 relationships. In some cases, this may allow data that cur-
rently resides separate subsidiary-attribute tables to be migrated to the main per-
son entity table, resulting in a reduction in complexity. However, this has far-
reaching consequences in the maintenance of forms, queries and reports that 
depend on the current design. Moreover, the flexibility of the current design will 
be compromised.  

For example, although we cannot conceive of a person requiring more than 
one campsite pass now, the current design permits it.  

6.2 Data Capture 
To be effective, the database requires accurate information. Not all volunteers 
submit forms ahead of time. This requires that some ad hoc data collection take 
place at volunteer-registration time, an event which is already hectic. However, 
as this is the only time at which vehicle, exhibit, camping, pass, and personal in-
formation can be verified, it may become necessary to re-examine the registra-
tion process, weighing the value of the data against the exigencies of fast 
registration. 

6.3 Sections and Subsections 
The section table (3.3.1) and the subsection table (3.3.2) support a major orga-
nizing principle for the museum. These tables need to be reviewed extensively, 
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to assess and revise management of activities during the Threshermen’s Reun-
ion. 

6.4 Reunion Registration 
The reunion registration form (4.7) and report (5.5) need to be leveraged to pro-
vide similar registration information for other events such as the hands-on pro-
gram, Senior’s Day, Opening Day, work weekends and so forth. This will require 
modifications to the tables and relationships as well as the construction of new 
forms and reports.  This would appear to be a large task. 

6.5 Camping Passes 
The camping-pass table (3.5.1) needs to be reviewed. Assigning camp sections 
by letter requires a map in order to be interpreted correctly. Perhaps the lettering 
scheme could be replaced by a labeling scheme that carries more information. 
More importantly, indirect camping passes like “with parents” or “with person X” 
might be considered important and should be integrated in a less ad hoc manner 
with the data. 

6.6 Primary entities 
At present, there are only two primary entities in the database: person and im-
age. Subsidiary entities like vehicle, exhibit, and telephone number should be 
considered for promotion to primary entities because their real-world counter-
parts exist in an N:M relationship with person entities. 

This affects data entry, because search forms similar to the person chooser 
(4.3.3) and image chooser (4.4.2) will have to be provided for each new kind of 
primary entity. However, search forms only work for primary entities that already 
exist. To facilitate the data-entry task, the basic design of search forms must be 
extended to allow the creation of a primary entity when one is not found. 

For example, vehicles must be primary entities if the concept of multiple per-
sons per household with a single vehicle is to be supported. When associat-
ing a vehicle with a person, a vehicle lookup is required. If the vehicle does 
not exist, it must be created in another form; this causes an interruption in the 
workflow. To facilitate, the vehicle-lookup form could contain a control to in-
voke a create-vehicle form when the desired vehicle is not found. The modal 
nature of the lookup and creation forms guides the workflow, allowing the 
data-entry person to proceed efficiently without loosing her place in the proc-
ess. 

6.7 Artifacts, Exhibits and Projects 
Another organizing principle of the museum is that people are assigned respon-
sibility for maintaining and displaying artifacts and exhibits. At times, funds are 
allocated for restoration and repair. Assignments and activities are overseen by a 
section leader. The sheer size of the collection and volunteer membership cre-
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ates difficulties for both the section leader and museum management. Work on 
the database in this area might help relieve some of those difficulties 

6.8 Migration 
The database is supported by Microsoft AccessTM, which is intended for small 
applications and single users. The database has, with some difficulty, been de-
signed for use by multiple users in a network environment. However, the single-
user nature of Access in a multi-user configuration imposes severe performance 
penalties, caused mostly by a naïve implementation of record locking. 

The performance can be addressed by migrating the data portion to an industrial-
strength database system like Microsoft Sql ServerTM. This will in turn require mi-
grating the data-entry portion of the design to a different format, with an attendant 
revision of part of the code to replace Access-dependent data references with 
ODBC and DAO references. Part of the data-entry portion has designed with 
such a migration in mind. 

There are several advantages, in addition to solving the performance problem. 
User-level access rules can be imposed on tables and queries. Transactions — 
multiple updates and insertions treated as indivisible operations — are sup-
ported. Data corruption, a problem endemic with Access, particularly in a multi-
user environment, is significantly reduced with a database server.  

A database server would also permit the development of web-based access to 
selected parts of the data, such as historic and artifact data. This, in conjunction 
with an always-on high-speed Internet connection, would provide a more acces-
sible aspect for the Museum  

6.9 Summary 
The database goes beyond the requirements of the Threshermen’s Reunion. It 
can and should serve as a repository for data related to the operation of the mu-
seum as a whole, as well as for data related to the collection. Reviews of Reun-
ion procedures should take into account the more global requirements of the da-
tabase. 

7 Design Examples 
A join operation is frequently used in relational algebra to generate a table from 
two related tables. The examples given here illustrate the operation of joins. 

An inner join generates a table by selecting all records whose keys match and 
combining the attributes of matching records. In a relational database, the ele-
ments in a set represent a collection of technical keys. 

For example, the intersection of the set {1,2,3} with the set {2, 3, 4} pro-
duces the set {2, 3}.   

A key with its attributes is called a tuple. 
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For example, The inner join of the tuples {<1, a>, <2, b>, <3, c>} with the 
tuples {<2, x>, <3, y>, <4, z>} is the set of tuples {<2, b, 2, x>, <3, c, 3, y>}. 

7.1 Person-Telephone-PhoneType 
This example illustrates an entity (person) with a 1:N relationship with a subsidi-
ary attribute (phone number). The subsidiary attribute uses a categorical variable 
(phone type) supported by a lookup table. 

 
pers_id pers_last pers_first 

1 Smith Abercrombie 
2 Antonation Edward 
3 Curmudgeon Sally S 

Table 4 tblPerson 

ph_pers_id ph_pt_id ph_number 

1 1 123-4567 
1 2 321-7654 
2 3 567-1234 
3 1 432-5678 
2 2 876-5432 

Table 5 tblPhone 

pt_id pt_name 

1 Home 
2 FAX 
3 Cell 

Table 6 L_PhoneType 

Relations  

· tblPhone is joined to tblPerson on ph_pers_id = pers_id 

· L_PhoneType is joined to tblPhone on pt_id = ph_pt_id 

Example SQL 
SELECT pers_last, pers_first, ph_number, pt_name  
FROM  
 (tblPhone INNER JOIN L_PhoneType ON ph_pt_id = pt_ id)   
 INNER JOIN tblPeople ON tblPhone.ph_pers_id = tblP eople.pers_id; 

Example Output 

pers_last pers_first ph_number pt_name 
Smith Abercrombie 123-4567 Home 
Smith Abercrombie 321-7654 FAX 
Antonation Edward 567-1234 Cell 
Curmudgeon Sally S 432-5678 Home 
Antonation Edward 876-5432 FAX 
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