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I.  Overview of the Department of Natural Resources(DNR)
The Department of Natural Resources manages all state-owned land, water and natural resources, except for fish and game.  When all land conveyances from the federal government are completed, the people of the state of Alaska, will own land and resources on 104 million acres.  Approximately 90 million acres have already been conveyed.  The state owns approximately 65 million acres of tidelands, shorelands, and submerged lands and manages 34,000 miles of coastline.
The Department of Natural Resources is broken into seven divisions.  I worked for the Division of Support Services.  The Support Services Land Administration System, status plats, and Geographic Information Systems mapping are the mainstay of both public and private managers and users of state land and resources.

The Division of Support Services is broken down into 4 sections.  I worked in the Land Records Information Section(LRIS).  The LRIS maintains the departments’ land records repository among other things.  It also provides public access to state land records including information on cases, customers, and land parcel information via plats, surveys, and maps.

The Division of Support Services is also broken down into the Business Programming Unit, Computer Information Center, Geographic Information Systems and the Status Graphics Unit.  My internship took place in the Status Graphics Unit(SGU).

II.  Project Overview
[image: image1.png]File Edit View Insert Selection Tools Window Help |
EE A RS
% A B4 | Coretucion [Fonzonal Bl B || o|® | Bdtsessionv e[ S B
4 #; 2 Show PLSS AddAQPs AddPolys [l =15 Il & B -2 Ciip [ WA v \ Set Selectable Layers  Selection Mode v Options.
~ | % |# - Tosk [CromeNewFeane < | Target |2 &) 2@ | LR Spstal Adjosment > [12 [+ 7 & B [ 2B

‘

i =
Q@
= Group 2210, WORK IN PROGRESS Q@
= Pque 14368 -
CondEaste # B
Mineral Exate )
Ouner
Sufoce Clsicaton g
Wala Esate @ Ay e
@
»E
ke
»
o
[ Reuest "
Request e [EIONDARY o B
RequestD [fa80 e

FieTope [35LS

File Number 0022006
CaseType [577

Case Sublype
Sublype Desciption

LI ST —

MTRSC

Rifresh Requests

Dispey | Source e Manoee o 512l ]

| Drawing ~ |k ) &@|O[+| A ~ 7= [[o)7= df J Bz u

I 12120 12.15 Inches




The SGU uses a three tiered system comprised of an Oracle database, ArcSDE and ArcGis.  The Oracle database contains the spatial data needed for creating the status plats.  ArcSDE manages and translates the spatial data.  ArcSDE tranforms the spatial data so ArcGis can use it.
The Status Graphics Unit consists of one supervisor, four cartographers, and three programmers.  The cartographers create and edit status plats that represent current state land interests.  The programmers consist of two state employees including my supervisor and myself, and one contracted programmer.  The software used to edit and create the status plats is called ArcMap and is made by ESRI.  ESRI designs and develops the geographic information system technology.
The version of AcrMap that the cartographers use was a basic framework which was custom tailored to the Status Graphic Units specifications.  Resource Data Incorporated(RDI) specializes in GIS software and was contracted to implement the specifications.  Once RDI finished the tailored version of ArcMap it was left in the hands of the SGU programmers.  The SGU programmers add functionality and fix bugs.  The cartographers are constantly finding bugs and requesting changes in the way ArcMap operates.

III.  Planning Process
Being that the ArcMap code we have access to contains more than 40,000 lines of code my supervisor has taken several training courses about ArcObjects.  ArcObjects is one of the largest development libraries in use today.  Before taking part in any programming I was assigned to read quite a bit of material concerning ArcObjects and Visual Basic 6.  

IV.  Description of Job 1
My first job consisted of ordering the list of map types.  Currently they were listed in the order they were encountered in the database.  The cartographers requested the map types by listed in alphabetical order for ease of use.  
My supervisor pointed me in the direction of which class was responsible for the list of map types and let me go to work.  The map types are Land Estate 2, Mineral 3, Ownership 4, Surface Class 5, and Water 6.  I don’t know why the maps start at 2.  I didn’t know what kind of data structure they were stored in and neither did my supervisor.  I basically read the code and tried to figure out how it worked.  After tracing many variables to determine their types and purposes I understood how the code worked and created an algorithm to search through the data structure in which the map types were stored.  All five map types are not always associated with a certain plat, so I had to take that into account when creating the algorithm.  Appendix A contains my code that solved the problem.

The ordered list of map types can be seen in the top left corner of the following image.  This is a screen shot of ArcMap after my code was implemented.
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V.  Description of Job 2
ArcMap uses information from a database.  Before ArcMap can access this data the user’s computer must be connected to the database.  Each time a user logs off his computer the connection is lost and must be reconnected when he logs back in.  If a user does not reconnect to the database ArcMap will enter an infinite loop and needs to be forcefully terminated.  During this infinite loop a confusing error message is produced.

My job was to find where this error was occurring, to stop ArcMap from entering the infinite loop, and to create an understandable error message that tells the user to connect to the database.
While tracing types and locations of many variables and trying to find one that caused the error I discovered I did not have access to all of ArcMaps code.  Due to the magnitude of ArcMap and for legal reasons I did not have access to all of the code and could not complete this assignment.
The following picture is a screen shot of the error message that was produced by the error.
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VI.  Description of Job 3
The positioning of features in the plats was not correct.  I had to use ArcCatalog to change the feature positions and their font.  After making every change I had to run ArcMap and configure a plot which took several minutes.  Learning how the ArcMap front end worked took me a while to figure out.  The process of checking my changes was much more time consuming than making the changes themselves.  To adjust the positioning of the features was a matter of adding or editing the html in ArcCatalog.  These plats can be viewed in the following scales, 15840, 4800, 2400, and 1200.  Plats can are broken down into smaller parts such as sections, quarter sections, and quarter quarter sections.  I had to fix the quarter and quarter quarter sections.

The following image shows the improper positioning of the features.  The text should be centered vertically and horizontally inside the gridlines.
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VII.  Description of Job 4
There was a problem with the http://plats.landrecords.info/ website.  The website is supposed to bring up specified plats but does not.  Only a blank screen is shown when a map search is done from the website.  My job was to research and check the SQL queries that were supposed to bring up the maps.  This wasn’t a Status Graphics Unit problem and has nothing to do with ArcMap but it was passed onto us and onto me.

[image: image5.emf]
I use Oracle 9i to explore the views and tables that were queried and did it with much difficulty.  For debugging purposes my computer was using Oracle 9i while the other two programmers were using Oracle 10g.  This proved to complicate matters because several of the views and tables that were to be accessed by the queries, did not exist or contained no information in the 9i database.  This delayed my progress with this assignment because I had to wait until these tables and views were created or filled with data.  Eventually it was decided that my computer would be changed over to Oracle 10g.  After the conversion I was able to work on my assignment with out further issues.

I studied the queries and figured out what data they were accessing.  I ran parts of the queries to make sure every subquery was working properly.  After running all the smaller parts separately and discovering they were in proper working order, I ran the single large query.  It turned out the queries were working correctly and were returning the appropriate maps.  It was decided that the problem lied within the code that belonged to another department and was passed on.

The queries that I worked with on this assignment can be found in Appendix B.

VIII.  Description of Job 5

I am suppose to find a way to populate the Load Edit Layers button with the Base Layers.  I had two choices on how to go about doing this.  I could write code in Visual Basic that accessed the database and assigned the values using the objects or I could skip the Visual Basic code and make a query that performed that same task.  Writing the Visual Basic code looked like the easier route to take.  
I researched using ADODB.Connection to connect to the database. I researched ADODB.recordset to access data from the database.  I also researched Dictionary.Scripting which was used for storing the data from the database.  I wrote some code that opened two separate connections to the database and made two separate queries to two views stored in the database.  The queries that created the views can be found in appendix C.  My code made objects from the data queried by the V_LAYERS_REQUEST view and if that object contained any Base Layers, the appropriate Base Layers were appended to the object.  When I finished the code, I ran into a problem.  For some reason I was not able to have two open connections to the database.  After discussing the problem with my supervisor, it was decided that I should change my plan of attack for this job.  I commented out my code and I am currently working on a query that will do the same thing as my code.  It has been rather difficult due to the large number of tables in the database and trying to find a relation between the tables I need to get data from.
[image: image6.emf]
IX.  Description of Job 6
There is a problem with the Generate Many Plats button in ArcMap.  When it is clicked, an error message comes up and nothing happens.  My job is to figure out what is wrong with the button.  My supervisor said that this would not be an easy fix and would be a great learning experience.  I am supposed to trace through all the classes and try to find out why the error message is coming up and why the plats are not being generated.  I have been instructed [image: image7.emf]to get a just single plat generated for now.  
XI.  Conclusion

I have learned a great deal about Visual Basic 6, ArcMap and Visual Studio.  I gained real world experience working with professionally created software that contained many lines of code.  It’s funny that code created by professionals can have so many bugs.
Being an intern I had to learn many usernames and passwords.  I was given usernames with limited permissions so I couldn’t “hurt” anything.  I was constantly entering passwords because every time I edited code I had to close out the code and log into ArcMap and run it.  When I needed to edit the code, I had to close ArcMap and open the code.  It was a wonderful cycle of logging in and logging out.
I worked with many other programmers and worked with code they were debugging.  I had to run some code another programmer had been working with.  For debugging reasons he had created many message boxes, so every time I ran the code I would have to close around 15 message boxes.  Being an intern I didn’t want to comment out his message box code so I just dealt with the message boxes.  
Sometimes I had to stop working with ArcMap so a programmer from another department could make changes to the database.  I would have to stop working on my project and sit and wait until the other programmer had completed what he was doing.  
I had to deal with complications created by updating software.  As previously stated, my computer was the last one to use Oracle 9i. Due to complications with using both Oracle 9i and 10g and other issues with the database my workload was limited.
I also learned that professionally created software doesn’t always have the best support.  Due to ArcMaps lack of adequate support, online forums were helpful source of information in working with the ArcMap software.

My experience as an intern programmer at the Department of Natural Resources opened my eyes to how programmers are used in many aspects of business.  I gained real world experience working side by side with other programmers and working with very complex software and an extensive database.
Appendix A

       Dim storageIndex As Long    'long because Count is long and they are compared

        Dim wantedMapId As Integer

        Dim storageSize As Integer

        Dim numPlacedNodes As Long  'long because Count is long and they are compared

        wantedMapId = 0

        storageIndex = 1

        While numPlacedNodes < v_pRequest.Count

            If v_pRequest.Item(storageIndex) = wantedMapId Then

                'put it in the tree

                Set v_pNode = v_pTree.Nodes.Add(v_intIndex(2), tvwChild)



'v_intIndex(3) = v_pNode.Index

                'Set v_pHelper = New MapTypeHelper

                'Call v_pHelper.Init(v_pMapType, v_pNode.Index)

                'Set v_pNode.Tag = v_pHelper

                'v_pNode.Sorted = True

                'Call v_pHelper.UpdateNode

                numPlacedNodes 1

                wantedMappID 1

                storageIndex = 1

            ElseIf storageIndex = v_pRequest.Count Then   'count is a long

                wantedMapId 1

            Else

                storageIndex 1

            End If

Appendix B
select a.objectid,

       substr(a.grid_nw_plss,1,9) as MTR,

       trim(b.map_type_name) as map_type_name,

       decode(

        trim(c.map_size_description),

        31680,'Township',

        15840,'Quarter Township',

        4800,'Section',

        2400,'Quarter Section',

        1200,'Quarter Quarter Section',

        'N/A')

       || ' ' || trim(substr(a.grid_nw_plss,10)) as map_size_description,

       '/gis/raster/dnr/plats/lrapp' as

map_imagefile_path,

       a.map_imagefile,

       e.pims_user as QC_TECH

from   lrapp.v_map_inventory a,

       lrapp.map_type b,

       lrapp.map_size_type c,

       lrapp.map_inventory_transaction d,

       pims.request_status_transaction e

where  a.map_imagefile is not null

  and  b.map_type_id = a.map_type_id

  and  c.map_size_id = a.map_size_id

  and  d.map_inventory_oid = a.objectid

  and  e.group_id(+) = d.group_id

  and  e.status_to = 'COMPLETE'

SELECT b.OBJECTID,b.MAP_TYPE_ID,b.MAP_SIZE_ID,b.MAP_IMAGEFILE,b.GRID_NW_PLSS,0 SDE_STATE_ID 

FROM LRAPP.MAP_INVENTORY b,(


SELECT SDE_DELETES_ROW_ID,SDE_STATE_ID 


FROM LRAPP.D3551 


WHERE SDE_STATE_ID = 0 


AND sde.version_util.in_current_lineage (DELETED_AT) > 0) d 

WHERE b.OBJECTID = d.SDE_DELETES_ROW_ID(+) 

AND d.SDE_STATE_ID IS NULL 

UNION ALL 

SELECT a.OBJECTID,a.MAP_TYPE_ID,a.MAP_SIZE_ID,a.MAP_IMAGEFILE,a.GRID_NW_PLSS,a.SDE_STATE_ID 

FROM LRAPP.A3551 a,(


SELECT SDE_DELETES_ROW_ID,SDE_STATE_ID 


FROM LRAPP.D3551


WHERE sde.version_util.in_current_lineage (DELETED_AT) > 0) d 

WHERE a.OBJECTID = d.SDE_DELETES_ROW_ID(+) 

AND a.SDE_STATE_ID = d.SDE_STATE_ID(+) 

AND sde.version_util.in_current_lineage (a.SDE_STATE_ID) > 0 

AND d.SDE_STATE_ID IS NULL
OUTPUT:

      3860    2    6 C004S007E_L.pdf    C004S007E    0

      8025    6    6 S017N002W_W.pdf    S017N002W    0

      8024    4    6 S017N002W_O.pdf    S017N002W    0

      6097    3    6 S017N002W_M.pdf    S017N002W    0

      4824    6    6 C059S079E_W.pdf    C059S079E    0

      8342    3    6 S028N047W_M.pdf    S028N047W    0

      8022    5    6 S017N002W_C.pdf    S017N002W    0

      8023    2    6 S017N002W_L.pdf    S017N002W    0

      8679    4    6 S002N012W_O.pdf    S002N012W    71115

      8675    2    6 S002N012W_L.pdf    S002N012W    71115

      8689    2    7 S002N012W_LNW.pdf  S002N012W NW 71115

      8690    2    8 S002N012W_L32.pdf  S002N012W 32 71115

      8676    6    6 S002N012W_W.pdf    S002N012W    71115

      8677    5    6 S002N012W_C.pdf    S002N012W    71115

      8678    3    6 S002N012W_M.pdf    S002N012W    71115

Appendix C
V_LAYERS_REQUEST – Returns 2000+ rows
SELECT DISTINCT P.REQUEST_ID, T.SDE_OBJECT_PY, T.SDE_OBJECT_LN, T.SDE_OBJECT_PT

FROM GIS.MAP_THEME_METADATA T, LRAPP.MAP_TYPE M, PIMS.REQUEST P

WHERE

UPPER(LTRIM(RTRIM(M.MAP_TYPE_NAME))) = UPPER(LTRIM(RTRIM(T.MAP_NAME)))

AND

UPPER(LTRIM(RTRIM(P.CASE_TYPE)))= UPPER(LTRIM(RTRIM(T.CASE_TYPE)))

AND

((NVL(P.CASE_SUB_TYPE,'999')= NVL(T.SPECIAL_CODE,'999'))

OR ((NVL(P.CASE_SUB_TYPE,'999')='999') AND NOT(NVL(T.SPECIAL_CODE,'999')='999'))

OR ((NVL(T.SPECIAL_CODE,'999')='999')  AND NOT(NVL(P.CASE_SUB_TYPE,'999')='999'))  )

order by REQUEST_ID
V_BASELAYERS_REQUEST – Returns 12 rows, which are the 12 Base Layers
SELECT T.SDE_OBJECT_PY, T.SDE_OBJECT_LN, T.SDE_OBJECT_PT

FROM GIS.MAP_THEME_METADATA T

WHERE

T.MAP_NAME = 'Base'
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