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KGS IT / Data Infrastructure:

=
« Database Records:
Over 16 million records - populated since ~1970’s
Relational Database (SQL)
* Publications
 Oiland gas
 Coal
* Groundwater
* Minerals
*  Geotechnical
* Geologic mapping
* Research project data
* Document Scanning and Archiving:
* Oil and gas documents: 770,000+ scanned (page-sized and elogs)
* Publications: 7000+ scanned documents
* Past research documents (field notes, data sheets)
« Water well and spring documents™: ~800,000 documents
*from KY Division of Water - no KGS scanning
see b|ue“‘_ Background | Data Structure | Building a database | Populating a database | Conclusion EII(E gggi[ggilggl SurEy


Notes
Emphasize this is a relational database



KGS Website: =

* Via KGS website: static and dynamic web pages and services
* Since 1996: KGS has had a website - one of most popular at UK
* Since 2001: started development of dynamic and internet map services

seeblue.

 Access to KGS database records and GIS data
 Access to scanned documents
* All data and map services provided at no cost to users

Geologic information:

Rocks and minerals ... Fossils .. General KY Geology .. Geoscience Education Resources .. Geologic Mapping .. Coal Research ... Oil
and Natural Gas Research .. Carbon Sequestration .. Karst Information .. Groundwater Research .. Earthquakes .. Landslides ..
Foundation Engineering

Data services:

Publications and maps catalog .. Oil and gas well records .. Water wells and springs records .. Groundwater quality ... Coal
borehole .. Coal thickness and quality measurements ... Well sample and core holdings .. KYTC geotechnical data .. KGS photos
and images ... Geologic descriptions .. Coordinate conversion .. GIS map services and downloads

Map Services:

Geologic Map Service (Oil and gas wells..Water wells and springs..Coal data..Sinkholes..Landslides..Non-coal minerals and quarries..Core
holdings..Outcrops) ... Water Wells and Springs ... Groundwater Quality ... Coal Resource Information ... Minerals Information ...
Kentucky Arches .. Oil and Gas Permits ... Class | and Class Il Wells ... Kentucky Energy Infrastructure .. Landslide Information ...
Story Map Tours
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Sticky Note
And then, providing that data to the public primarily through web services. 
Since 1996 – had website – then added dynamic searching of our databases in 2001
Reduced need to see records here – esp as efforts to digitize and archive data continued and more data was added:
Geologic map data
Oil and gas data


Data Structure
2 basic types - both are valid as databases

Flat File Database Relational Database
* Single table of data  Multiple tables
e Contains files, records, fields * Records cross-referenced between

tables (related)

Data File:

T

Kentucky
Geological Survey
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Sticky Note
Flat file – a spreadsheet of data


Data Structure
Flat File vs Relational Database

A

SitelD

SiteName

C D E

F G

‘Sampled_fmm‘ Fieldnotes ‘ north_latitude ‘ west_longitude quadrangle name

H

county name ‘ EventDate ‘ EventType

105 Lawton Quarry/mine
105 Lawton Quarry/mine
105 Lawton Quarry/mine
105 Lawton Quarry/mine
113 Carter Quarry

113 Carter Quarry

113 Carter Quarry

113 |Carter Quarry

115 Valley Stone No.1

115 Valley Stone No.1

Sheetl Sheet2

38.262356

38.262356

38.262356

38.262356

38.439686

38.439686

38.439686

38.439686

38.316405

38.316405

-83.220174 Olive Hill

-83.220174 Olive Hill

-83.220174 Olive Hill

-83.220174 Olive Hill

-83.168844 Wesleyville

-83.168844 Wesleyville

-83.168844 Wesleyville

-83.168844 Wesleyville

-83.13586 Clive Hill

-83.13586 Olive Hill

Carter

Carter

Carter

Carter

Carter

Carter

Carter

Carter

Carter

Carter

26-Jul-49 increment sampling

12-Apr-46 physical testing

24-Jun-49 physical testing

25-5ep-53 ledge description

08-0ct-46 physical testing

04-May-49 physical testing

15-Nov-50 physical testing

26-Aug-53 increment sampling

16-May-49 physical testing

09-Aug-54 increment sampling

| Data Structure | Building a database | Populating a database | Conclusion E[_I:E Kentuqky
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Data Structure
Flat File vs Relational Database

Benefits: Considerations:
* Simple design * Duplicate data
* Simple format (no interpreter * Many fields

software required) * Prone to data inconsistencies

* Easy to populate » Merging data difficult

* Easy to transport (email, etc) » Searching / analysis can be difficult

 Easy to read

* Can be useful for very large
unstructured datasets (lots
of records)

) | Data Structure | Building a database | Populating a database | Conclusion E{_’E Kentuc_ky
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Sticky Note
Flat file – a spreadsheet of data.
Disadvantage of flat file is that an attribute must be changed throughout table. Flat files may be useful for sensor data or raw data storage - data not requiring modification.



Data Structure
Flat File vs Relational Database

seeblue.

“Primary key”: unique identifiers

dbo_Limestone_sites

% dbo_LimestoneSiteEvents

V¥ sitelD %

QuarrylD ‘Y EventlD
ProfilelD SitelD
CoreHoldings EventCode

SiteName dbo_gecgraphic_location

EventYear
EventDate
Location_index ¥ location_index EventType
Fieldnotes north_latitude EventAgency
sampleHoldings west_longitude EventPerson
ChemiGraph north_fatikded3 EventRemark

Petrology west longitudeds EventMumber

SiteCode *

“Foreign key”: relates to PK - can have duplicates

| Data Structure | Building a database | Populating a database | Conclusion

%
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Sticky Note
Relational database:
Tables relate to each other through “primary keys”.
Data are stored once for each entity: 
One site. One location. One event.



Data Structure
Flat File vs Relational Database
Benefits:

* Efficient / less redundant
data storage

 Can index records

* Robust / powerful querying

 Easier to manage inserts,
updates, deletes

* Server access: higher security

* Network access

Considerations:
* Complex design
* Takes planning - build a model

* Software needed (SQL, Oracle,
MySQL, Access, etc)

* Careful data population

* Must maintain primary/foreign key
relationships

see b|ue“‘_ Background | Data Structure | Building a database | Populating a database | Conclusion EII(E Kentucky
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Sticky Note
Benefits/Considerations – Relational databases:
Must maintain relationships. If a record is deleted. All the related data must be deleted.
Software is required to maintain relational database.


Design and build a database structure (schema/model).. &
* Need database software/service - pick a flavor

ORACLE %

Microsoft®

PostgreSQL

SQL Server

mongoDB

| Building a database | Populating a database | Conclusion
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Sticky Note
Database software –  some are free, some are not.
Lots of options – enterprise and expensive, free and open, web services (some databases offer auto management and services to clients), and cloud services.



Building a data structure: Ol
flat data to relational database: example with KGS limestone sites database

A C D E F G H I

SitelD SiteName ‘Sampled_fmm‘ Fieldnotes ‘ north_latitude ‘ west_longitude ‘ quadrangle_name county_name ‘ EventDate ‘ EventType

105 Lawton Quarry/mine -1 38.262356 -83.220174 Olive Hill Carter 26-Jul-49 increment sampling

105 Lawton Quarry/mine -1 ANALYSIS OF LIMESTONE SAMPLES 12-Apr-46 physical testing

e — — Merifee e Av 9 14 1953 | 24-Jun-49 physical testing

510, Fes05 | AL0 CaqPa0g | OalC 0 T ipti
4 2 °% 3 §> %P‘z o e "‘2 3 ¥ o ‘I 25-5ep-53 ledge description

Jizgd). 38 .50 7).+ 1.19| 7| 2381
2.0 =) .l P50 ¥3| 999
4.14| 26 .79 F24| 122 97.¢
L5y J8Y A 2 71| 925
56| 4o 73.4 | 2L

——r -

08-Oct-46 physical testing

04-May-49 physical testing

sl Seblav-50 physical testing

PAOL|-BEAVER BENDS

= 2-53 increment sampling
@ v-19 physical testing
i 14 S 254 increment sampling

| Building a database | Populating a database | Conclusion E[_I:E Kentugky
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Sticky Note
Example using the KGS limestone database of sites and sampling events to migrate data into a relational database.
This is an example to illustrate the utility of a relational database over a flat file – not suggesting this is how it would actually be done – because it could get complicated!
These sites visited over 65 years around Kentucky – quarries, mines, and outcrops – to characterize stratigraphy of rocks, take chemistry samples, etc. Sites have events (e.g., sampling/visiting events).



Flat data to relational database... a journey

A C D E F G

SitelD ‘ SiteName ‘Sampled_fmm‘ Fieldnotes ‘ north_latitude ‘ west_longitude ‘ quadrangle_name county_name EventDate EventType

7

105 Lawton Quarry/mine -1 38.262356 -83.220174 Olive Hill Carter 26-Jul-49 | increment sampling

105 Lawton Quarry/mine 38.262356 -83.220174 Clive Hill Carter 12-Apr-46 physical testing
105 Lawton Quarry/mine 38.262356 -83.220174 Olive Hill Carter 24-Jun-49 physical testing
105 Lawton Quarry/mine 38.262356 -83.220174 Olive Hill Carter 25-Sep-53 ledee description
113 Carter Quarry 38.439686 -83.168844 Wesleyville Carter 08-0Oct-46 physical testing
113 Carter Quarry 38.439686 -83.168844 Wesleyville Carter 04-May-49 physical testing

113 Carter Quarry 38.439686 -83.168844 Wesleyville Carter 15-Nov-50 physical testing

113 Carter Quarry 38.439686 -83.168844 Wesleyville Carter 26-Aug-53 | increment sampling

115 Valley Stone No.1 38.316405 -83.13586 Olive Hill Carter 16-May-49 physical testing

115 Valley Stone No.1 38.316405 -83.13586 Olive Hill Carter 09-Aug-54 increment sampling

Sheetl Sheet?

Background | Data Structure | Building a database | Populating a database | Conclusion EII(E Kentuqky
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Sticky Note
Examine this table of sites and locations and events – start to break it out and notice a few things:
- Data repeats – so if needed to change one location, site name, etc. - have to change many values by searching through database to make changes.



|dentify “data segments” in flat data (or unstructured data)

A

SitelD ‘ SiteName

C D

‘Sampled_fmm‘ Fieldnotes |

orth_latitude ‘ west_longitude ‘ quadrangle_name

county _name

EventDate EventType

105 Lawton Quarry/mine
105 Lawton Quarry/mine

105 Lawton Quarry/mine

113 Carter Quarry
115 Valley Stone No.1

115 Valley Stone No.1

Sheet1 Sheet2

38.262356

38.262356

38.202356

38.262356

38.439686

38.439686

38.439686

38.439686

38.316405

38.316405

| Building a database | Populating a database | Conclusion

-83.220174 | Clive Hill

-83.220174 | Olive Hill

-83.220174 | Olive /4

-83.22004

- Wesleyville

#3.168844 Wesleyville

-83.168844 Wesleyville

-83.13586 Olive Hill

-83.13586 Olive Hill

Carter

Carter

Carter

Carter

Carter

Carter

Carter

Carter

Carter

Carter

26-Jul-49 increment sampling

12-Apr-46 physical testing

24-Jun-49 physical testiz

25-5ep-53 ledz

-50 physical testing

26-Aug-33 increment sampling

16-May-49 physical testing

09-Aug-54 increment sampling

LEEI'I:E Kentucky
Geological Survey


Sticky Note
Break out the data into entities that could be stored in different tables and related to each other and other associated data.


Design and build a database structure (schema/model)..

* Need database software - pick a flavor
* Design and build table schemas with primary and foreign keys

seeblue.

dbo_Limestone_sites

¥ sitelD

Luarrylly
ProfilelD
CoreHoldings
SiteMame

Location_index
Fielanotes
SampleHoldings
ChemiGraph
Petrology

dbo_gecgraphic_location

¥ location_index

Moo _raooade
west_longitude
north_latitudeds

west_longitudeds

dbo_Limestonesitebvents

% EventlD

SitelD
EventCode
EventYear
EventDate
EventType
EventAgency
EventPerson
EventRemark
EventMumber

| Building a database | Populating a database | Conclusion E[_I:E
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Sticky Note
Describe a relational database:
Tables relate to each other through “primary keys”
Store data once for each entity: 
One site. One location. One event.



Migrate data from flat tables / populate tables in the relational database &
**maintain relationships with primary - to - foreign keys!

— S o i

EventDate | EventType

SiteName |Sampled from | Fieldnotes | latitude |  west_longitude quadrangle_name| county name

105 Lawton Quarry/mine B 38.262356 -83.220174 Olive Hill Carter . 26-Jul-49 increment sampling

105/ Lawton Quarry/mine 38.262356 -83.220174 Olive Hill Carter 12-Apr-46 physical testing

105 Lawton Quarry/mine 38.262356 -83.220174 Olive % Carter 24-Jun-49 physical test?
38.262356 Carter . 25-Sep-53 leds

38.439F" 4 . Carter

. I . location_index -~ i rth_latitude -~ west longitude - quad

SitelD -t ’:nréﬁuldinga - SiteName - SiteCode - Location_index - 38.4 36.505219 -84.398472 Winfigh a~ {testing ‘
1C 139 CG&E GST-1 col CBC 257325 35.516694 -841.026024 lellicd EventiD -+ SitelD -t rentCode - EventYea

36.52216 -84.08266 Jellicg i 26 B R
299137 CG&E GST-3 G CGE 84431 36.528478 -84.014462 Jellicg 26 F IR

AC-215 Cominco CA-57 CMC 257212 36.568589 -84.239353 Jellicg 260 SHR
4 C-105 Cities Service E COC 2575827 = 36.584432 -83.754768 Fork R 26 BHR

36.585119 -83.779268 Fork 26 BHR
3 USGS-KGS Core EFC w087 36.586629 -83.82484 Fork 26 BHR

6 C-130 ASARCO CK-2 C FAY 257528 : 10 36.586767 -83.905408 Eagan 26 BHR
7 Indian Creek cc ICC 603784 | 36.588415 -83.899299 Eagan 26 BHR

g 2-A ISC 603775 - 12 36.589102 -84.423648 Winfi 27 BIR

13 36.5902 -83.763963 Fork R 27 BIR
9 C-245 Elkhorn Stone PES1 257466 14 36591024 -84.471435 Winfi B
10 C-246 Elkhorn Stone '« PES2 257467 15 36.591436 -83.744657 Middl 27 BIR

11 C-247 Elkhorn Stone  PES3 257465 16 36.592347 -83.805449 Fork A 27 BIR

12 C-464 Blankenship Nt WAC 178863 v 36993771 -83. 748879 Middl 27 BIR

18 36.294046 -83.815666 Fork H
15 36.594595 -83.817518 Fork H

Background | Data Structure | Building a database | Populating a database | Conclusion EII(E Kentuqky
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Sticky Note
Migrate that data into relational tables:
this is not easy to do from a flat table – this is just illustrating the difference in data structures
If you did it this way, would need to write a code to parse out (Python) to iterate over the records, assign primary keys, etc. This conversion process would need to be planned out, to populate the tables. 



Methods for populating a relational database

o KENTUCKY -GEOLOGTCAL SURVEY
=" Quarry Report /uo.?

County: Property Owner: Operator: Date Sampled:
Location: Date Recelved:
Sampled By: Analyzed By: Date Reported:

z : t Sample Ledge ick: R,

ron 'Alumina'Total' Level No. ness GRAPHY

2 1 oxide! ! (Feet) (Feet) i
' A

T
'
'
'
'
'
'

9

dbo_Limes

SitelD
QuamylD ? EventiD
ProfilelD SitelD
CoreHoldings EventCode
SiteName ° Eventyear

o
'
'
'
o
'
'
’
'
ot
1
'
T
]
i
'
'
'
7
'
P
'

KGS Limestone Resultsxdsi - Excel T E - 0O

HOME PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT Curl, Douglas ~
SiteCode EventDate

General - Conditional Formatting = = Insert = 2 = 4
$-% o Format as Table = FxDelete ~ [T~ #~
”
e A~ s

A L Cell Styles - & Format~ & -

Location_index location_index EventType

Fieldnotes north_latitude EventAgency
SampleHoldings west_longitude EventPerson
ChemiGraph north_latitudes3 EventRemark

Calibri ML

Clipboard 1= 5 Alignment & Number Styles Cells Editing

Petrology west_longitudes3 EventNumber

N9328

'
'
'
'
'
1
'
'
'
'
1
'
T
1
'
'
"
1
4
'
u
{]
'
'
'
'
'
1
'
'
'
'
'
'
'
'

Suite_ID Lab_ID From i Al203 Fe203

3148
4084
4085
4086
4087
4088
4089

AllData | Graph | Q_loc

| | | Populating a database | Conclusion E[_]E Kentugky
Geological Survey
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Populating a relational database

Spreadsheet conversion: somewhat “brute” force
- deal with existing data
- one-time processing

HOME INSERT

PAGE LAYOUT

|r [=] Connections fl Y

Get External Refresh
Data = All-

Connections

J

A

El Sort

Filter

FORMULAS

Y_;‘ Advanced

Sort & Filter

105

C

D

DATA REVIEW

¥
E=
Text to

VIEW

Data Tools

E

H‘H Remove Duplicates E‘P -

Columns ={ Data Validation ~

ACROBAT

fo =8 Group ~

E@ Subtotal
Outline

F G

Curl, Douglas ~

i -
Y : |

28 Ungroup ~ ]

MNew Group

H

SitelD SiteName

Sampled Fieldnote north_latitude

west_longitude

quadrangle_name

county _name

105 Lawton Quarry/mine
105 Lawton Quarry/mine
105 Lawton Quarry/mine
105 Lawton Quarry/mine
113 Carter Quarry

113 Carter Quarry

113 Carter Quarry

113 Carter Quarry

115 Valley Stone No.1
115 Valley Stone No.1
119 Casey Stone

119 Casey Stone

119 Casey Stone

119 Casey Stone

119 Casey Stone

119 Casey Stone

2
3
4
5
6
7
8
9

M mmmmmmEmE®R@®BR®WN®DBDDmWW

Master Sheetd

seeblue.

GeographiclLoc;

U'-BN--RIE B R R R TR

Y [ ) P R [ ey
NN B wW N -

38.262356
38.262356
38.262356.

-83.220174 Olive Hill
-83.220174 Olive Hill
-83.220174 Olive Hill

38.28 Remove Duplicates

38.43

- To delete duplicate values, select one or more columns that contain duplicates,

38.43
B

Carter
Carter
Carter

?

C D E

H ©-
HOME INSERT PAGEL FORM DATA REVIE

Ta® w23 Y 3]

Refresh

E

Get External
Data -

SitelD

G H

SitelD SiteName

Sampled Fieldnote north_latitude

west_longitude

guadrangle name

county name

105 |Lawton Quarry/mine
113 Carter Quarry

115 Valley Stone No.1
119 Casey Stone

B

B
B
B

38.262356
38.439686
38.316405

37.25071

. Microsoft Excel

-83.220174 Olive Hill
-83.168844 Wesleyvi
-83.13586 Olive Hill

-84.767135 Yosemite

Carter
lle Carter
Carter
Casey

bes

o 12 duplicate values found and removed; 4 unigue values remain.

Was this information helpful?

Connections

115
115
119
119
119
119
119
119

Master

Background | Data Structure | Building a database | Populating a database | Conclusion

5 Bookl.xlsx [Last saved by user] - Excel T E - O X

El Sort

Sort & Filter

B
EventDate

VIEW ACRO
&8 .
S

Data QOutline —
¥ Tools~ - M

Curl, Dow... =

Filter

Mew Group

Jx

EventType
18105 increment sampling
16904 physical testing
18073 physical testing
19627 ledge description
17083 physical testing
18022 physical testing
18582 physical testing
19597 increment sampling
18034 physical testing
19945 increment sampling
20568 increment sampling
31212 ledge sampling
17790 physical testing
28173 lithology sampling
30946 ledge description
30958 field check

Sheetd | G ... (¥

H B

%

M o-——+

Kentucky
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Sticky Note
Populating – Spreadsheet conversion. Somewhat brute force method – can use tools in Excel to create Master / Child tables. Use remove duplicates tool and assign primary keys.



Populating a relational database =

Spreadsheet conversion: import into a software like Access - less brute force
- query table to build new tables
- deal with existing data _ ﬂ
1 - D_—‘ I:I +I iE'Zpdmb gsmmjrh h aljie=
- one-time processing View tunSolct Wk gt OO ey shows

- Table Setup~ Hide~
Results Query Type

QUERY TOOLS

HOME CREATE EXTERNAL DATA DATABASE TOOLS DESIGN Curl, Douglas -

» Query2

=l Import Spreadsheet Wizard

Your spreadsheet file contains more than one worksheet or range. Which worksheet or range would you like? Master Make Table

*

% b Make New Table
@ Show Worksheets n Table Name: |EyEREraEE

She SitelD
() Show Named Ranges GeographicLocation SiteMame (® Current Database

Sampled_from (O Another Databaze:
Fieldnotes

north_latitude

west_longitude

quadrangle_name

county_name

EventDate

EventType

ple data for worksheet ‘Master',

FiceID [SiteName Fampled from [Fieldnotes porth latitude pest longitude
105 Lawton Quarry/mine I38.262356 83.220174

105 Lawton Quarry/mine 32.262356 F23.220174

105 Lawton Quarry/mine I38.262356 83.220174

105 Lawton Quarry/mine 32.262356 F23.220174

113 Carter Quarry I38.439686 83.168844

113 Carter Quarry I38.439686 F83.168844

13 Carter Quarry I38.439686 F83.168844 Field: | SitelD EventDate EventType
13  farter Quarry 58.439686 l23.168844 Table: |Master Master Master
115 Valley Stone MNo.l [38.316405 F83.1358¢6 Showe
115 Valley Stone MNo.l I38.316405 F83.13586 Criteria:
] Casey Stone B7.25071 -84.76T7135 or
[L1g9 Casey Stone [B7.25071 ~84.767135
] Casey Stone B7.25071 -84.76T7135

Navigation Pane

OO OF OF 00 0 OF OF OF o0 OF 0O oF [

NUM LOCK QL

| Populating a database | Conclusion E[_I:E Kentucky
Geological Survey



Sticky Note
Populating – Spreadsheet conversion. Import spreadsheet - Use Access tools – made for making relational databases.
Remove duplicates tool. Assign primary keys.



Populating a relational database =

Spreadsheet conversion: write a program (Python, VB, etc) to parse table
- requires programming

= Can re_use C cMappingP sReplica.py arcqis et Dpt1 gicMappingPr...

File Edit Format Run Options Window Help

- could be efficient means for population e T

s (self, guery, field):
elf.token

ervice_info(self.fs_url, self.token)|
1f.get root name() + " "

north_latitude west_longitude quadrangle_name county_name

105 Lawton Quarry/mine 38.262356 -83.220174 Olive Hill it - 1. ts(root_name) :
ree (root_name)

- create_and set_dir(root_ name)
attachments = get ce info(self.l r url,
self.token) [
self.layer id achment
elf.find attachments (query, layers[int(self.layer id)], field)

105 Lawton Quarry/mine 38.262356 -83.220174 Olive Hill
T
@_uarrw'mine 38.262356 -83.220174 Olive Hill

@,Liarwflhine 38.262356 -83.220174 Olive Hill

layer layers:
rvice_info(add path(self.fs url, layer['id']},

Quarry 38.439686 -83.168844 Wesleyville

uar 38.439686 -83.168844 Wesleyville - -
puarry il os.chdir(service file)

query[’

Duarry 38.439686 -83.168844 Wesleyville layer, Field)

Buarry 38.439686 -83.168844 Wesleyville

1 self.token
replica_url add_path(self.fs
#MUST ADD THE TOKEN TO THE UR
arcpy.RddMessage (replica_url)
leet2 zip url = get_responsel (replica_url, query)['r 1 +self.token
arcpy.hddtes

Stone No.1 38.316405 -83.13586 Olive Hill

Stone No.1 38.316405 -83.13586 Clive Hill

_tao = self.get_root name(), self.destination,
unzip_to_local (zip_name,self.destination)

_zervice info(self.fs url, self.token)|
if self.layer_id:
y 1 zelf.layer id
self.replicate (query

layer i

Ln:1 Cok0

seeblue. | | | Populating a database | Conclusion E[_I:E Kentucky
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Sticky Note
Populating – table conversion – Python, Model builder in ArcGIS.



Populating a relational database
Direct data entry:

- can plan model and enter into datasheet views

- fast setup for data entry

- prone to data inconsistencies / errors & may not be very flexible for deployment

dbo_Limestone_sites

£

¥ SitelD
QuarrylD
ProfilelD
CoreHoldings

SiteMName dbo_gecgraphic_location

SiteCode *

% location_index
north_latitude
west_longitude
north_latituded3

west_longituded3

Location_index
Fieldnotes
SampleHoldings
ChemiGraph
Petrology

seeblue. | |

dbo_LimestoneSiteBvents
% EventlD
SitelD

B HS-
FILE HOME
b/. Y E'.LAscending

View Paste Filter

- 0 at Fa Vel e »ort

TABLE TOHOLS O

LimestoneData : Database- O:\Limestonelnformation\Limes... ? -

CREATE EXTERNAL DATA DATABASE TOOLS FIELDS

IEI =1 New
Refresh

TABLE Curl, Douglas ~

Z Totals e

:‘5 Spelling . e
Find

Delete - I:IMore' [* -

Records Find

T: Selection -

Tl Advanced -

Calibri
B I U

.3
A - 22

Text Formatting

|—=,E Save

E.L Descending

Toggle Filter All =

Views. Clipboard
b j Master

1D SitelD

Sort & Filter

SiteName ~ |Sampled_frc - | Fieldnotes - north_latitu - west_longitl - | quadrangle_ - county_nam - | EventDate - |+

13 - ; ) - 37.2507 -84.767135 Yosemite Casey 9/14/1948
14 9 y ) - 37.2507 -84.767135 Yosemite 2/17/1377
15 9 Cas ) - 3 7 -84 Yosemite 9/21/1984
16 9 ; ] - 37.25071 -84.767135 Yosemite 10/3/1984
17

(New)

Navigation Pane

Record: M 4 17 of 17 | » Mk

Datasheet View NUM LOCK =

LEEI'I:E Kentucky
Geological Survey
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Sticky Note
Populating – Spreadsheet conversion.
Import spreadsheet - Use Access tools – made for making relational databases.
Remove duplicates tool. Assign primary keys.



Populating a relational database =

Access (or similar) forms: easy to use front-end / requires setup

- long-term use, reduce data entry error, inexperienced users, less-flexible deployment
- incorporate other processes (this one converts and moves scanned images)

B Access 7T - 0O X

HOME CREATE EXTERNAL DATA DATABASE TOOLS

(Y @ e H fac

B B A
View Paste Filter .

Refresh — ¥ Find Sizeto  Switch Text
- All - I - Fit Form Windows - Formatting -
Sort & Filter Records Find Window

All Access Objects @ «

Tables ® &% DjVu2002 (SCANS_TO_P

1425 Microsoft Access Class (

Curl, Douglas ~

COPY TIFF file from
‘Withos2\0G_Scans\unprocessed_images
to
YWithos2Y0G_Scans\processed_images\[accordianRECNO]Y,

£ Microsoft Visual Basic for Applications - SCANS_TO_PDF_JREG_MOTHERCOPY - [Form_Process New Images (Code)]

Views Clipboard

B File Edit View lnset Debug Run Tools Add-lns Window Help

[B & - " b1 BRI EEFW 5@ ntcoll
Project - DjVu2002 ﬂ

[(Generan) ~| [toectarations)

’\:‘ dbo_scanlist

’\:‘ dbo_wellrecord_status
Forms

% Process New Images
Modules

&} Directory Utilities

¢  Image Size

Form View

seeblue.

Elag Entry -

Form_Process New
-4 Modules
&% Directory Utilities

Process the Scanned Images

noxdl Image Size

Scan Location:
[iMscanned imagesh

Operator: [operatr

Add Images §
ta D ataB as

Create PDF
and JPEG
Images

Click AFTER Creating CD:
TID325

Originalz: (02838 MEGs

STANDBY MODE

e

< >
Properties - Process New Imac ﬂ
Apphabetic | Categorized

lonLoad [Event Proced: ~
lOnLostrocus

False
|OrderByOnLoad True
(Orientation |0

a True

NUM LOCK =

*Rvalue = 7 digit
*Bvalue = 3 digit
RECnoPagens = Rvalue & Pvalue

*checks if is in scan_list already - if so, send a
*checks RECnoPageno - this catches both old and n
*will basically skip this document
*If DCount ("[status]”, "dbo_scanlist”, "[ImageName
If DCount ("[status]"”, "dbo_scanlist", "[RECnoPag=no]=
isMoved = False
Print #1, "ERROR: Image File: " & Rvalue & " Page: " & Pva
Else
'Set rstImages = dbs.OpenRecordset("dbo_sca:
*this adds the values to the database: ![Fi
With rstImages
. AddNew
IRECnoPageno = Rvalue & Fvalue
ICDnumber = "DISK" ' "DISK" for all images - wil
!whole_elog = is_Elog
!ImageName = Trim(ImageName) 'updates Wit
!'RECno = Rvalue
'Pageno = Pvalue
IType = dbType
!Status = "NEW" 'thi.

| Populating a database | Conclusion

Check if Elog TIFF And Elog JPEG exist in
\\ithos2W0G_Scans\processed_images\[a
ceordianRecno]l,

.

Updats
Scanlist.5tatus = DUN
also:
ModifyDate = current date
QCPerson
OClevel = "INIT"
Updated = current date

for the page

LEEI'I:E Kentucky
Geological Survey


Sticky Note
Populating – Access forms:
Have to build, but great way to make foolproof data entry.
Backend can be complicated – but do it once, and can deploy to lots of users.
Can control the data entry to reduce issues.



Populating a relational database O

Web formes: easy to use front-end / may require extensive programming

- long-term use, reduce data entry error, inexperienced users, flexible deployment
- need to host on a server or via web services

“® Enter Core Holdings, Ke© X

&« C {} | @® kgs.uky.edu/kgs g try.asp g fooio)
“® Geology Description Sez X

< C )t | ® kos.uky.edu/kgs, Jadd_sourcel.asp

Enter a New Core Holdings
9 %o @B OB D

Back to Index Page Welcome, Curl, Doug, if you are not Curl, Doug, please dlick here to Sian in.

Call Number Available

e — Add A Geologic Description (From Publication)
Or Hole Number

General Location Location ID

“® Field Data Entry Tool x
< C ) | ® kgs.uky.edu/kgsmap/KGSFie! asp : Operator

‘@ Kentucky Geological Survey
Field Data Entry Tool

Current User: CURL, DOUG | Not this user? Please start over

. . ‘ Search the publication database By Keyword in Title
% 3 Shelf Number Core Series R >
[ Seater s n=§ 3 {1y ¥ Map Background Step 1: Submit

Back to Index Page Welcome, | if vou are not , please click here to Sign in

i TR / Eoieylon Enter these values only if there is no Location ID assigned. Which Publication Does this description source
Core Bottom Surface Elevation come from?

Number Boxes County Name
Quadrangle

Carter Section

Basemsp Transparency Date Received mm/dd, Carter Letter
/dd/yyyy Dw File Edit View Insert  Modify Formst Commands  Site  Window Help Default ~
Carter Number

NS_feet B untitted-1 % | Untitied-2* x |
¥ Upl ype Purpose v From eCommerceStyle.css
sk uioas s oot e buton 0 02d aiyponi fic o viwing EW feet = ‘
lcations and sss.gnment f profle 15 i Code |[ Spit || Live | =
0 From
inches(number only) L |
IncLinEtion _ | || Search by Name

L Search by Age

Topo Transparency
TSN TOR.O: -
S MILLERSTOWNS0: K magery 2010 1)

Imagery Transparency Skips

b Index Maps (carter and quadrangle grids)

Date Processed mm/dd/yyyy

- Define the data location:
* establish a NEVW location into the profles table

£ [ fieiffjunsaved_Document

- Profile Scribe: 1121 Upload a Waypaint File

Core Diameter

+ Profile Contribut =
rofile Contributor: Cur, Doug = Outcrops & Observations "

- Location of Clicked Point (on map interface): = Azimuth |
(¥ Single Zone (north,east): 3651459.1970377336, Al

“NAD.E3 Desmat 'update the DesciptionSource Table:

3
3 Decimal Degree (latlon): 37378283, -85.050821
State: Kentucky

ounty: Har
Guadrangle (tile code): Milerstoun (029)

- optional - Select Nearest Highway & Milemarker:
none chosen B2

- Profile Type: loutorop field cbservation | v
- Profile Confidentiality: [PUBLIC (default)
« ProfileDate:@ |/ 21 |/ 2017
- optional - Station ID:
- optional - Profile Name:
- optional - Profile Description:
- optional - Enter ONE Upper FMCODE:
+ Display Upper Fmeode Finder

- optional - Enter ONE Lower FMCODE:
+ Display Lower Fmcode Finder

SUBMIT THIS PROFILE (ONLY CLICK ONCE!) | | RESET FRAME

Background | Data Structure | Building a database | Populating a database | Conclusion

'only do if there was no error with the user profile:
If updateVer = TRUE then
dim updatesgl

updatesql = "INSERT INTO DescriptionSource (SourceType,SourceRank,SourceDescription,Fo

"VALUES ('Person',6,'"&src_name&"',"&pro_scribe&")
'Execute the statement
sglReturn = executeConnection(oConnUP,updatesql)
If sglReturn= E then

updateMsg updateMsg&"<strong>***A NEW ENTRY INTO THE DescriptionSource TABLE WAS

Else
updateMsg updateMsg&"<strong>**database update script stopped* str
updateMsg updateMsg&"<br»<{strong>**UPDATE OF THE DescriptionSource TABLE
updateMsg updateMsga&sqlReturn
updateVer ALSE
End If
End IF

"Mow reguery to check to get the description SourceID:
sqlUP = ™ T DescriptionSource.* FROM DescriptionSourc
sqlReturn oRsOpenFunction{oConnUP,oRs_up,sqlUP)
If sglReturn = Tl

oRs_up.

Enter Geologic Data

3 ®. msxi57+

Kentucky
Geological Survey



Sticky Note
Populating – Web Forms:
Have to build, but great way to make foolproof data entry.
Backend can be complicated – but do it once, and can deploy to lots of users.
Can control the data entry to reduce issues.



Populating a relational database

Cloud web services: relatively new frontier - lots of options

- launch relatively quickly, no hardware/software maintenance

- data maintenance / entry tools available, long term use (just pay the feel), flexible deployment
- depending on service - may not be clear on how data is stored - but, do you care?

e

ResourceSpace Features Pricing Sectors Case Studies White Papers Resources Blog Contact Try it now

- c©
60

Search
Upload resources
% pload settings and the default values for the metadata of the resources you are about
sace open source digital asg

o) ¢ is the simple, fast, & free way

digital assets ) : ! :
d advisory groups at the international, 7

‘mapping

v Resource metadata

Actions:

seeblue. | | | Populating a database | Conclusion EI!:E Kentucky
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Why build a relational database?
* Organize and sustain your related data

 Typically server-based: centralize and serve to organization / public
Bonus: can secure your data

 Can export data into “flat tables” using queries
» Can make “views” to simplify data visualization

But:

* Careful planning / knowing your data is essential

* Helpful skills:
programming (SQL, Python, VB, etc)
server hardware / software knowledge
spreadsheet wrangling

: Kentuck
seeblue. | | ' Conclusion LEEI'I:E Ggglgéic}gl Survey



KGS IT / Data Infrastructure:

* In-house data storage:
* SQL server 2014 (virtualized Win Server 2012) - relational database
* File server (virtualized Win Server 2012)

e Data Management:

Microsoft Suite (Excel, Access, etc)

Adobe Suite (Acrobat, Photoshop, lllustrator)

ArcGlIS

ResourceSpace (newbies)

* ArcGlIS Server / ArcGlIS Online org account

* Web Presence:

lIS (virtualized Win Server 2008)

Backend: ASP classic / PHP

Frontend: HTML 5 (Javascript/HTML/CSS / Dojo, JQuery, Highcharts, etc)
ESRI Javascript APl (map services)

Kentucky

Background | Data Structure | Building a database | Populating a database | Conclusion EII(E .
seeblue. g : g . Geological Survey



Biggest benefit for KGS: Data Dissemination

“® KY Limestone Resources

€ ® kgs.uky.edu/kyli

%

University of Kentucky
Kentucky Geological Survey
N

Nl X

yy
N »
B ok N0
Loufsvi T .‘\’:f,’ Matthews
»

Prankforts
Wighview

®

¥
’(l:..x\l...‘:n.& ¥
® XX i

0¥

Portland
iville

hoodl ettsvill &
Hendersonville

»
J onwt.’ :
® R aoX

Limestone and Dolomite Resources of Kentucky

(O more info (@ overview

4 10f26 D

WPA Quarry &
limestone quarry

o County: Powe

® Quadrangle: Stanton

® Site ID: 359

e Lat, Lon: 37.83066,-83.840752

Site was sampled: [Eq 57 samples (open report)
Site has 57 chemical analyses (view samples report)
Related Publication(s) (display info)

Field Notes (PDF)

1 Bristok
Kingsport

John son City

x4+

& |0y Limestone and Dolomit

@  kgs.uky.edu/kylimestone/siteReport.htmi?site_

wBe 9 3 A& |-

Limestone and Dolomite Resources of Kentucky

Site Report

(D) info / definitions

Univ
Kentucky Geological Survey

Site report for:

WPA Quarry

limestone quarry
» County: Powell
» Quadrangle: Stanton
e Site ID: 359

+ Site Events (D

~ Ledge Chemistry @

Increment Sample Average
Site sampled from the bottom. O

<p export to CSV

CaCO3 MgCO3 Al203

Bottom Top (ft) No. of
(ft) Samples
Paint 66 68 2
Creek

Limeston:

Paint 45

Creek

Limeston:

Renault 40

Limeston:

Renault 30

Limeston:

Renault 23

Section Ledge Unit
I @

@

1 1 97.46 0.92 0

Sources; Esri, UééS, NOAAI Source: USGS, NGA, NASA, CGIAR, GEBCO,N Robinson NCEAS NLS,0S NMA Geodatastyrelsen and the GIS User Community | Kentucky Geologic... Powered by Esri

| Conclusion

Lithelogy Descripti

Kentucky
Geological Survey
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Sticky Note
The data in this service are all related in a SQL database on the backend – disseminated to the public with the Javascript API, ASP, etc – very easy to do with a relational database.





