Implementing a Database in MS
AcCcess




e Open Access
e Goto File ... New ... blank database
e Save as NPP.mdb




.Select “Tables” Microsoft Access
. . Filz Edit View Insert  Tools  ‘Window Help
in the Objects -

. D& H =™
column in the
Database
Window

nD

Cbjecks Creake table in Design wiew
@ ables Create table by using wizard
'Select Create ;uzlries Create bable bz enteg:ing data
table in Design —
VieW” by Reporks
double-clicking Fages

Macros

Modules

Favorites

Ready

-

Twpe a quesktion For
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Define the Location
table

eEnter variable names and

Microsoft Access - [Location : Table]

select the data types as shown File Edit ‘iew Insert  Tools  Window  Help
. . - dh
*Note that field size and other _ﬂ
. . Field MNare | Data Twpe | L
propertles can be Changed In "¢ |Location_ID AutoMurmber
the “Field Properties” area P | Site =]
YWeb Murnber

*Right click on the box to the ;'Etad Teat
left of Location_ID and select
Primary Key
*Go to File > Save and save the
table as Location Field Properties
*Close the table by clicking on General | Laokup |
the X in the upper right-hand Fizis sl =l

Forrmat
corner Input Mask

_aption

Ciefault Walue

Yalidation Rule

Yalidation Text

B eaiiired (Al




*Select “create table
in design view” from
the Database
window

*Enter the fields as
shown

*Make Visit_ID the
primary key

Save table as
“Visit” and close the
table

i€ Define Visit table

Microsoft Access - [visit : Table]

File Edit Wew Insert Tools ‘Window  Help
E- E % & B S =L
Field MName | Data Type | Descripkion
Autokurnber
Crew Text
Location_id Murnber
dakte Dakte/Time
Field Properties
G@eneral l Lookup ]
Field Size Long Integer
Mew Yalues Increment
Farmak
iZapkion A
Indexed Yes (Mo Duplicates) Ei;
[Ty
sp
F1
C




Import PlantSpecies
table

e Goto File ... Get External Data ... Import...

& Import Spreadsheet Wizard E| B Import Spreadsheet Wizard rg|
Your spreadsheet file contains more than one worksheet or range. Wwhich worksheet or range Microsoft Access can use your column headings as field names For your table, Does the first
wiould you ike? row specified contain column headings?

% Show Worksheets [ {First Row Contains Calumn Headings

" how Named Ranges

Sample data for worksheet 'PlantSpecies', species code [genus nawe |[species name life form |we
1 gpecies code [yenus name  [Fpecies name life form e « 1 |LAEFRZ lAbhronia fragrans H s
?ABFRE lAhronia fragrans H Iy ?ACHIO Achillea illefolium H 2l
?ACHIO lichilles illefolium H e ?ACNAE Acourtia nansa [H sy
TJLCNJLZ Aeourtia mana H s TJLCNE Acalypha meomexicana H s
?ACNE Realypha meomexicana H s ?ACRES Acroptilon pepens H s
EACRES Aeroptilon EFepens H naﬂ EAGGIE lAgrosti= igantea 1= naﬂ
1 j 1 ﬂ

Cancel | | Mext = | Finish ‘ Cance | < Back | Mext = | Finish |

0o Check ‘First Row Contains Colu
Headings’

0 Select ‘Next’
0 Next



table

&l Import Spreadsheet Wizard

‘fou can skore your data in a new table or in an existing table,

Where waould you like to stare vour data?

€ Tn an Existing Table: -]

species code |genus nawe |Species name life form |we
LJLBFRZ lWhronia fragrans [H i
LJLCHIO lichillea illefoliwn H (B!
ij-_cm_z lLeourtia hana H k=l
ijl.CNE lbcalypha neomexicana H k=t
iJLCRES licroptilon  [Fepens H I
iJLGGIZ lhgrostis Higantesa £ I
* O
Cancel ‘ < Back | Mext = | Finish

(X

e Select ‘In a New Table’
e Next

Import PlantSpecies

& Import Spreadsheet Wizard g

‘fou can specify information about each of the figlds wou are importing, Select fields in the
area below, You can then modify field information in the 'Figld Options' area.

Figld Options
Field Mame: kpecies codl | J

Indexed: |‘|’es {Mo Duplicates) j [ Do nat impart Ffeld {Skip)

Fpecies code |genus nawe |Species name life form |vg
fragrans H s -
illefolium H &=
mamna H otz
neomexicana H My
Eepens H ot=]
pigantea = o= v|

2

Cancel | < Back | Mext = | Finishy ‘

= For species_code you
can specify Indexed with
no duplicates, because,




K

B Import Spreadsheet Wizard

&

Microsaft Access recammends that vou define a primary key Far
= wiour new kable, & primary key is used to uniquely identify each
record in wour table, It allows vou to retrieve data more quickly,

| REFH R HH]
2 HEH HHE HER
g R = Lek Access add primary key,
4

WHE REH RRR
WHH REH RER

(¥ iChoose my own primary key,  ispecies_code j

" .Ng primary ke,

Zpecies name life form |vg
fragrans H iz -
illefolium H I
mana H iok=]
neomexicana H iok=]
Fepens H igk=]
Digantea 1= naj

2l
< Back, | Mext = |

Cancel | Einish |

Finish Importing
PlantSpecies Table

B Import Spreadsheet Wizard §|

That's all the infarmation the wizard needs to impart your data,

Import to Table:

[ Display Help after the wizard is finished.

Cancel | < Back, ‘ ‘ Einish |

0 Select “choose my own
primary key” and choose
species_code from the drop-
down list

O Next

e Accept the name
PlantSpecies for the
table

e Select ‘Finish’




E i Define Observation
@y - [able

Select “Create TR A A
table in Design T

View” from the w
database window e
Enter the fields as
shown

Make o e
observation_id the ms
prlmary key Yes (Mo Duplicates)
Save the table and
name it
Observation

Microsoft Access

Type a question for help =

=& a3 B

= =52 1
- S |

4

Design view, F& = Switch panes, F1 = Help.




pen Observation Table In
esigh View

Microsoft Access
P OFile Edit  Wiew Insert Tooks  window  Help Type a question for help

HERANS Wi W= MR =N RN RN A A Y=

Microsoft Access

!Bl Edit  Wiew Insert  Tools  window  Help
A=A s = NN A NS I AR A= R S RN s W=

B Observations : Table
Field MName Daka Type Description
visit ] Turmbeer
species_code Mumber
obervation Texk
height Murnber
cover Turmbeer
count Turmbeer
phenology Texk
comments Memao
observation_id AutoMumber

5 npp : Paiabaze (Access 2000 file format)

pen % Design |

Ohl?ﬂ?—— Create table in Design wigw
Create table by using wizard

Create kable by entering data

I:ﬂﬂ
=]

Tables

Queties
Location
Farms

Repatts 1 PlantSpecies
Field Properties

Pages 4 Wisik

General | Lockup |

Field Size Long Inkeger
Farmat
Decimal Places Auto
Input Mask
Caption
Default Yalue
Walidation Rule
Walidation Text
Required Mo

Indexed ‘es (Duplicates OK)
Smark Tags

Macros

E 0 gh 8 @G|

Modules

Groups

& Favorites

Design wiew, F& = Switch panes, F1 = Help.

Ready

e Highlight the Observation
table, and then click on
‘Design’




Constrain entries in Species_code
fleld to the species codes listed In
the PlantSpecies table

Microsoft Access - [observation : Table] |_'. _||_'I:I |r5_(|
. File Edit ‘iew Insert  Tools  Window  Help -8 X
e Select Lookup Wizard |e-&s y y 5e »
Field Name |  DataTvpe | Diescription [l
under Data Type for -
P |species_code et - =
. observation Text
species code
_— Cover Murnber
count Ciate Time
phenology CUrrency
carnents AukoMumber
7 | ohservation_id YesiNo
OLE Cbject 3
Hypetlink, -

Lookup Wizard. ..

Genetal \ Lockup ]

Field Size 50
Format

Input Mask,

Zapkion

Default Yalie

Yalidation Rule

Yalidation Text

Required Mo

Allows Zero Length Yes

Indexed Yes (Duplicates OK)
IUnicode Compression Yes

IME Mode Mo Control

IME Sentence Mode hone

Design view. F& = Swikct




Lookup Wizard

This wizard creates a lookup column, which displays a list of values
woll can choose from, How do you want vour loakup column ko get

] i 7
r— . its walues?

HHRHHHRRRHHS
P iv I want the lookup column ko look up the values in a table or
iquery. ‘

T Twill bype in the values that T wartk,

Cancel | | Mext = | |

0 The lookup column will use
records in the table
PlantSpecies

Lookup Wizard

which kable or query should provide the walues For wour lookup
colurmn?

| Table: Location

: PlantSpecies
Table: wisit

Wiew
t« Tables " Queries " Both

Cancel = Back I Mext = I




i€ Using the lookup wizard

Lookup Wizard Lookup Wizard

Ll il bt vebics S0 et inclut:_led iyt ooy which fields contain the values you want included in your lookup

e ED:LIITII'I? The fields you select become columns in your lookup column? The figlds wou seleck become columns in vour lookup
colunn, 3

N R B e e calumn,

E HREHRE RN AR

R W R R NER
I HHRERE "I I v, vI
Available Fields: Selected Fields: #vailable Fields: Selected Figlds:

i |10
| species_code life_farm
genus_name | variety_subspedies
Species_name | author
life_Farm
variety_subspecies
author

species_code
! QENUS_Name

'Familv

l Cancel l l < Back I Mext = ] ’ Cancel ] ’ < Back, [ Mext =

0 Select species_code, 0 Next

genus_name, and
species_name




y Lookup Wizard
Lookup Wizard

Haow wide would vou like the columns in wour lookup column?

wehat sort order do vou want for your list?

To adjust the width of a colurnn, drag its right edge to the width wou want, or double-click the

You can sort recards by up ta four fields, in either tight edge of the column heading ta get the best fit,

ascending or descending order,

L

Hide key column {recommended)

; ‘ species_code genus_narme species_name
- | vl I LEFR.Z Abrania fragrans
Achillza mill=folium
5 | | Lsrending Acourkia nana
Acalypha MEOMmexicana
4 | | Acroptilon rEpEns
Aagrostis gigankea
Ageratina herbacea
[ Cancel J [ < Back. l_ Mext = ] l Finish

[ Cancel ] [ < Back [ Nexk = ]

0 Select ascending order on O If Species_code is not
species_code visible, uncheck the Hide
Key Column box




Lookup Wizard

HHHHEE HHE R
HHHHEE HHE R
HHHHEE HHE R

—

I HHNHRR 'I

When vou select a row in the lookup column, vou can store a value
fram that row in your database, or vou can use the value later to
perform an action. Choose a field that uniquely identifies the row,
which column i wour lookup column contains the value you want ko
store or use in your database?

Awailable Fields:

genus_name

species_narme

Cancel ] [ < Back. ] et = ]’ Einish

0 Accept species _code
as the value to be
stored in the database

0 Next

i€ Using the lookup wizard

Lookup Wizard

What label would wou like For wour lookup calumn?

|PIantSpecies|

Those are all the answers the wizard needs to create your lookup
colurin,

[ Display Help on customizing the lookup calurmn.

Cancel | < Back | | Einish |

0 Accept PlantSpecies as the default
name for the lookup column

o Click Finish




Switch between design
and table view

Microsoft Access - [observation : Table]

[EB[=1[e3]

Microsoft Access - [observation : Table]

Field Properties

Design wiews, F& = Switch panes. F1 = Help.

General I Lookup |
Field Size Long Integer .
Faormak An;::!:
Decimal Places Auto can be
Input Mask up o 64
Caption characte
Default Walue [u] r= long,
Validation Ruls including
alidakion Texk Spaces.
Required [ L=] pF";s'_slellzpl
Indexed Ywes (Duplicates GE) on Field
names.
Record: 14 | A ” 1 > I ] |P*| of 1

4 Datasheet Yiew

Eile Edik Wiy Inserk Tools Wind o Help - F X Eile Edit Wieww Inserk Format Eecords Tools iindow Help
r ) e Al =
=H = & B =+ | g T g E - EH s & A 2l 2l | ¥ B
Field Mame | DataType | ~ [ wisit_id | species_code | obszervation | height
Mumber = ] I 'I
species_code Text b =
observation Text Abr':_'ma fre!gran_s
height Murmber Achillea millefolium
cowver Mumber Acourtia nana
count Murnber Acalypha neomexicans
phenology Text A til
comments Mermo Crop ' o I’E'..pEnS
ohservation_id Autolurnber Agrostis gigantea
Ageratina herbacea
Agastache micrantha

e CLOSE the observation table

e Click on View button in upper left-hand corner to switch from
“design view” to “datasheet view”

e Click in the species_code field to see the drop-down list




Define relationships
between tables

=K

Microsoft Access - [NPP2 : Database (Access 2000 file format]]

e Click on

Fle  Edit

- BX

Yiew Insert  Tools  window  Help .8 X
th (44 | t' h' 3 O = ﬁ%@.? c%- Eﬂ' EE T E‘g"@.
e reliauonsni . —
p Qpen ﬁgesign 5 Mew X Eg e ::::
iIcon In the bt Nane oesrption | i | reate
| Tables ‘ Create table ...
[T
s ,,,_l Create table b, ..
atapase H] crosstaeb..
Forms Location 1/2/2005 34146 PP 1/2(2005 1:44:0
WI n d OW B reports 1/2{2005 3:42:46 PM 1/2/2005 1:45:]
E Pages PlantSpecies Species table 1/2{2005 213929 PM  1/2§2005 1:4%(
2 Macros wisik 1/2i2005 24146 PM - 1/202005 11461
% Modules
Graups
@ Favarites

Ready

Kl




L— L

PlantSpecies and
Observation are
already shown in the
relationships window
because a relationship
was defined with the
Lookup wizard

Right click in the
window and choose
“Show table” to add
the Location and Visit
tables

Close the “Show Table”
window

(% Define relationships: add tables
S 10 the relationships window

Microsoft Access - [Relationships] |;||E|E|
nﬁ' Fle Edt ‘iew Relationships  Tools  Window  Help

DEeEH B X Ba 0,

ntSecies

spedes codefiy)
QEnUS_name
SPECies_Name
life_farrm

variety_subsp %




Create relationship between
Location and visit tables

= —_ K

e |eft-click and Y — LB
qOId on BR Fie Edt View Relationships Tools Window Help . .8 X
_ocation_ID el tFE X Ba 0. A
In the 3
Location i o
table and e
drag the
icon overtop
of .,
Location_ID a0 y

INn the visit
table




e Enforce referential
Integrity (this means that
you won’t be able to
delete a record in the
Location table if there is
a related table in the
Visit table)

e Note that the
relationship being
created is One-to-Many

e Click on “Create™

i Edit relationships

Edit Relationships
TableQuery: Related Table Query: Creste
_ . Cancel
Location [0 | Location_id A
Join Type..
— |(reate figw.,
v Enforce Referential Inteqrity T

| Cascade Update Related Filds
| Cascade Delete Related Records

Relationship Type:  One-Ta-Many }




e |eft click on
Visit_ID in Visit
table and drag
the icon overtop
of Visit_ID in the
Observation table;
enforce referential
iIntegrity

e Close the
relationships
window:; save
changes if
prompted

Microsoft Access - [Relationships]
D€ File  Edit Yiew Relationships  Tools  Window  Help

e E® @ B X Ba- .

Type a question for help

- . 0 X

observation

wisit_id
species_code
observation
height

cover

count
phenalogy
comments
observation_id

Location_id

|

PlantSpecies =

gQenUs_name
species_name
[iFe_Form
wariety_subspecies
author

Farnily




Now create a data entry
K form similar to this one:

Microsoft Access - [Location]

File: Edit Wisw Inserk Formak Records Tools wtindous Help
MS Sans Serif - & ~-|lm o =E==5-A- ﬁvv.:.vv

B-EH | & e O 2l 2l | = B L B = |- @ .
» | site D [ ey

Site |

Wweh [ 0o

Plok |

Quad Iiﬂ

wisik

¥ | wisit_ID [ ButeMumben

Crew |
site_id [ 0o
date Ii
obzervation

12| oot —
species |
cover Iiﬂ
height [ 1o
obszervation Ii

phenology |

comments

observation_id | [Autob urnber]

Record: 14 1 ) of 1
Record: 14 | | 1 |>I | |0F 1

Record: 14 1 4] of 1 -

Form Yiew




e Click on Forms in the
database window

e Then click on
“Create form by
using wizard”

Microsoft Access - [NPP2 : Database [(Access 2000 file format]]

Fil=  Edit  Miew Insert Tools  window  Help

NS HB/8RY & ® 58 - | 9 o0 i of £
G open b Desion ‘New X | %o T i [H]
Ohbjects Mame | Description | I
Tables Create Form in Design view
@ld—crests Form by ushg wizars,
Queries #1 reate Farm by using wizard
1
| Pl obseryation L/
B Reports wisit 1.
E Pages
2 Macros
W% Modules
Eroups
@ Favorites



Choose fields from the Location
K table to display in the form

.
Form Wizard

‘Which Fields do vwou want on your Form?
‘Which Fields do vou want an vour Form? ?% p—

e
?% e % e You can choose From mare than one table or query.

% o *ou can choose from more than one kable or query,

Tables|Queries

Tables/Queries |Tab|e: Location |
|Ta|:||8: Lacation j Available Fields: Selected Fields:

fvailable Figlds: Selected Fields:

Zancel ‘ | Tt = | Finish

| et | Einish

e Click on >> to accept all fields




What layout would vou like For vour Form?

" Tabular
{~ Datasheet
" Justified
" PiyotTable
" PivokChart

o

Cancel | <« Back Next = Finish

e Choose
“columnar”

Choose form
appearance

wehat stbyle would vou like?

Label |Data

EBlends
Elueprink
Expedition
Industrial
International
Ricepaper
Sandstone

‘Standard
Stone
Surni Painking

< Back | Mext = | Einish

= Choose “standard™




w'hat title doyou want For yaour Form?

|Lu:u:atiu:un|

That's all the information the wizard needs to create vour
Forrm,

Do vou wank to open the Form or modify the Form's design?

™ Cpen the form bo view or enter information,

" Modify the Form's design,

[ Display Help an warking with the Farm?

Cancel | < Back | | Einish |

e Accept ‘Location’
for the name of the
table

e Click ‘Finish’

Microsoft Access - [Locationt]

Eile  Edit Wjew Insert Formak Records Tools  Window =]

Help
- 8 X
M3 Sans Serif -~ & - B JF U = ::-
- Hry &L 2Lil % HE T
* | Site_iD [
Site |
Wwieh 1]
Plot |
Quad liu

Record: I4 1 kl of 1

Farrn Wiew

e Your form will
look like this




i€ Create more forms

e Create forms for the
Visits table and the

Observations table

using the Form

. Tables/Queries
Wl Z a. I' d |Ta|:||e: Locatian] j

. . Table: Location
® P Ut al | f| e I d SN t h e Table: observation Selerted Fields:
Table: PlantSpecies
fO 'Mm S Table: visit
Web
Plok —

Quad
Cancel Mt » Finish ‘ }

Which fields da you wank on your Form?

L
e T

| e | Yo can choose from mare than one table or query,




&2 NPP3 : Database (Access 2000 file format)

« Now you will embed the Observations table
Inside the Visit table, and then embed the
Visit table inside the Location table




g Embed the Observation
B Table inside the Visit Table

|__||E”§| Microsoft Access - [visit : Form] |:||EH'X|

Insert  Format  Records Il:u:lll:l File Edit Wew Insert Format Tools  Window  Help -8 X
-8 X E- @1 8l il a B[R ® 2

»

View by clicking on the icon in the upper lef
hand corner i R



Resize Visit form by Clicking on

File Edit Wiew Insert Format Tools  Window  Help Twpe a question For help = _ & X

E- 28/ 8k B - @ B[R T 8 EN D e 3.




File Edit Wew Insert Tools ‘Window Help

Dy sy dBR| -

e Position design view of Visit form and database
window (with Forms selected) next to each other

e |eft-click and hold on Observation form in




~-

% microsoft Access - [visit : Form]

Type a question For help

& B e g EHENE:E- 0.

File\ Edit Wiew Insert Format Tools  Window

Ed Microsoft Access - [visit]

# Form Header

¥ Detail

- || sz

 osEreEtian

# Form Header

I ——

# Detail

# Form Footer
- -
.| »

Eile Edit ¥iew Insert Format Records Tools Type a question for help
MS Sans Serif ~ 8 - B
- EHmE S 24 &4
¥ [ visiLin [ T
e [
Location_id |l
date [
observation
2 wisit_id |—
species i
ccccc 0
height 0o
obsarvation [
phenology i
nnnnnn s
observation_id [ [PutcHumben
Record: M| < [T 1 b [wl|ri]of 1
Record: M| < [T 1 _r |erfr]efa
Form View

Design YWiew

e Click on the View icon to see the completed Visit form with

the Observation form embedded within it
e Close and save changes to the Visit Form




£ Embed the Visit form within
@' the Location form

= Open the Location [ e e o wr
form in Design View [ ®9%® "8 mro e fn s s o
and resize it so there
IS room to embed

the Visit form




File Edit View Insert Tools ‘Window Help

D@Hﬁ%&@ $BER - - B

g8 NPP3 : Database (Access 2000 file format) = =1E3]

FFFFF

MMMMMM

e Position design view of Location form and database
window next to each other

e Left-click and hold on the visit form in the databasef
window and drag it onto the Location form +=h




The finished f
view

orm In desi

icrosoft Access - [Location : Form]

File Edt Wiew Insert Format  Tools  wWindow  Help

wisit v| v|| g

N [ 7 [ 8 ] [l
+ Form Header
# Detail

# Form Header
& Detail

g

1

;| [comments

& Form Footer

< |

Pl

Design Yiew

e Close and Save the form

n




e Open the Location form
e You can enter multiple

observations without
having to re-enter visitor |- —
location information —

- In the Location form: =
enter —
~ Site = CM, —
- Web =1, »
— Plot=N, S e ST
— Quad =2 e




In the Visit Form, enter
Crew = karen
Date = 6/25/2004

Note that visit_id and location_id are
automatically filled in, and that
Location_ID is the same in both
forms

In the Observation form, enter
Species = bogr2

Cover =10

Height = 13

Observation = 1

Phenology = fl

Use the right arrow on the bottom of

the observation form to advance to
a new record

Enter two more records in the
Observation table

o
K Micros
Eie

K- Ha &RV

oft Access - [Location]
Edit View Insert Format Records Tools
MS Sans Serif - 8

-8 X

»

Site
Web
Flat
Quad

Locatio

n D [ T
——
I
——
I

ccccc

[ButoNumber]
Record: 4 P L

N

Record Advance




¥-B8 SRV ni Y EY AR

Microsoft Access - [Location : Table]

File Edt Wiew Insert Format Records Tools  Window Help

K-8 &RV i &

Type & question far help ' -8 X

Fle Edit ‘iew Insert  Format  Records  Tools -ﬂindow Help -9 X
8l YR MoK A 1), Akaluestn

AT\ StelD | Ste | Weh | Pt | Quad
¢ 2 CM 1N
(Autallumber)

Recard: I'l| 1 || 1} |H|H¢| af 1

Datashest Yiew

Record: 4] ¢ T o 3

* Open the Location table and expand

the table to show linked data by
clicking on the ‘+’




Create a query to show all
the data at once

Eil= Edit  Wiew  Insert Tools  “Window  Help - 7 X
O o= 5] g

LfEiopen B Desian ) New o e |EE|E
Objecks Create query in Design wiew

Tables

 Choose Query from the
database objects list

 Choose “Create query in
Design View”

EIE=IE]

==

Add the tables Location,
Observation, and Visit to the
qguery

Close the ‘Show Table’ window



—

|( Define the query

Microsoft Access - [Query? : Select Query]

Eile Edit Wew Insert Query Tools  window  Help

CBX

- @ =

15

|

| >

able: | Location

| £

Ready

e Use the drop-down boxes to make your

window look like this
e Click on the ‘!’ to run your query




Microsoft Access - [Query3 : Select Query]

File

Edit Yiew Insert Format Records Tools  Window  Help Typeaquestionforhelp = - 8 X

E-BHH &LV 2 EYE Y A K B[O,
Location.| Site | Web | Plot | Quad| wisit wisit_id | crew |visit.site_il date |obsemationwisit | species | cover | height | abservation| phenalogy | comments | observation_id
4 4 CM 1M 1 2/ karen 2 B24/2005 2 boerd 1 2 1 M aryx frack |1
2 CM TN 1 2 karen 2 BR42005 2 bogr2 1 12 2 2
2 Ch TN 1 2 karen 2 BR2472005 2 asmim 3 12 16 ff 3
Murmber) SutoMurnber)

Record: H| 1 || 1/IRE |}I |H$| of 3

Datasheet Yiew A'

e Now you have an Excel-like format that can
be exported.
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