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 MAF/TIGER Introduction

* Oracle Spatial as a solution
* Processing Constraints

* Future needs

* Oracle Spatial on Exadata
 Benefits realized so far
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Master Address File

* An inventory of all known living

quarters in the US _
. Contains  Topologically Integrated

- Mailing Address, if one exists Geographu: Encoding and
- Descriptive Address, when no city- Referencing System

style address exists « Adigital map of US, Puerto Rico
» Census Geographic Location & Island Areas
* Source and History data « Contains

* Roads (Streets), Rail, Hydro

» Geographic Entity Boundaries

* Housing Unit Locations

» Address Ranges and Zip codes
» Key Geographic Locations
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 Oracle Spatial Topology Data Model

* Persistent topology

 Oracle TopoMap > MTTopoMap

* Business Rules

 Delayed Calculations

» Continuous updates (interactive & batch)

* Map Viewer

* Benchmarks & MAF Updates (DSF Refresh, Geocoding)
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MAF/TIGER Update Applications ]

v

Security Implementation - Access Roles, System Protections

Global Metadata
Session Object
(MID, Quality Factor,

Primitives (Nodes, Edges, Faces)

Operation, etc.) Standardization
Update Update __ | _,—) Standardize
Retrieve fMetadata Feature Management
= Addresses
Modify Remove| - | Link = Get/
History Metadata I arvi IDe‘e‘e Attributes | To | From |Mer9e[ SPR | 75| Fnd [ oo Feature Names
Table - Delete | Modiy | Get Spatial and Non-Spatial Features
History History History issi (Includes Elemental Features, Geography, Address Ranges, ocodi =
Addresses, MAFUNITS, Census Primitives) = ST
@ Match
w‘zdﬂ | Geocode EEEE
Census Topology Management Cchect o4
mt.topology.mttopomap / g § A Adcmmases
Business [ Modify Feature
Manages primitive attributes 2 i S 5
ag TG Check Rules Rules Engine (Manag_es_r_eiauomhnp
to primitives)
Add. | Remove.| Move C&ze addLinear Check Legal Values- (mt_sdo_feature_map)
Primitive | Primitive | Prmitive| "o | Geometry P e
From
Search Spatial Features
Rules
MAF/TIGER Utilities (mt_util)
Group/Chain v
Oracle Topology Management mt_uti_topo  |OSt Near(fst) ;2=:‘-:s Detayed
topomap mt_util_geom |Get Containing Noges - alc:lyation Currency
Change t_util Get Bounding Points / Package f<— 'I’smc:ung =E ST c‘xscsysls Toro
Add | Remove | Move Edge Get Related Features ysiem Ml-‘ c1§ sv§ OID
Coords _Sdo_ = Topo Layer eSS
feature_map |Calculate Intersection
Primitives (Nodes, Edges, Faces) o
Assign OID's/External ID's

Oracle Utilities Supplied Census
— = G Tace Soft Software
Intenm| Geometry andary|
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Geographic Acquis-Based Topological Q
Real-time Editing System (GATRES) o

Production Version 3.1.1 - PRODTRAN

Data Source: |PRODTRAN ¢ Stored Geometry (" Calculate Geometry Quick Launch | Outline I Plot I Change Area I
?\?DZYI‘:““”“ = ST/COU FIPS Code: | Vintage: [0 - Current = |
State: | 11 - District of Columbia ~| County: [001 - District of Columbia |

our

& Window
" Recenter

v SOUTH v
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Version 3.1.1 - PROD
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/= TIGERweb (beta) - Windows Internet Explorer
NS ~
\ A s A [g http:/ftigerweb.geo.census.govjtigerwebjdefault.htm ZI *9 11X [Lr.»‘e Search Q-
File Edit View Favorites Tools Help & Convert ~ [P0 Select
TIGERweb (beta - - fmh v :rPage v (T -7
A S b (beta) - B - d= »p < Tools
-~
Business| Geography | Newsroom ] Subjects A to Z] Search@Census

People

U.S. Census Bureau

4 "IGERweb (beta)
P4V Geography Division
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1
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Launch TIGERweb Viewer (beta)

(Note: This link will open a new browser window.)

TIGERweb WMS

TIGER data on the web is released following the Open Geospatial Consortium, Inc. (OGC) Web Map Service (WMS) standard. Users that have a client that
supports the WMS standard may access the TIGERweb senvice using the following URL:

/ltigerweb.geo.census.gov/ArcGlS/services/tigerWMS/Map Server/WMS Server
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Queune Name | Status lJob Count
|ACS12_CQR_RELEASE| HOLD

2012
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* Multiple simultaneous batch runs B

CQRPCS_JOBS | HOLD | 1

 Designated a branch for workflow control R M

|DAALMAFU_HOURLY |QUEUEHOLD | 1

 Spatial locking enables multiple updates R e T

* Nightly runs for DTD S T LT
* Linux Batch nodes (Java, Perl, Shell, C, etc.)
 Job scheduler (Cronacle)

| NEEDALON | QUEUED | 23

6 | NEEDALON RUNNING | 60

| VINTAGE41 |[SCHEDULED | 2
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Old Servers I New Servers

oo 38 12— srvenz GAB

PUMA Updat

es
8. 1908 ety —srenz. GAB

Assign Tab Block ACT
Codes using Fall DSF
78y 2102 - 323z APSB

School District
Updates

o833} svervs — 3z GAB

Processing and QC of
DAAL ATUFs

ia_130t 3z3n1z. LFB

AR ZIP Code Edit

12_smy 20201 - 312 SUSB/LFB

S
ZIP Move AR Updates

(ZARU)

in_10) w11 —wannz. SUSBILFB

MTDB/PDB
Restructure
sPsB

Update Cycles Max
from BAS12
sPsB

New and Updated
Business Rules

(CQR county)

Remove Near Vertice
su
)

sn22012

ACS12 Pre-Benchmark Processing v1.1

I CQR Post-Benchmark ]
Processing
[ Load National Load & QC | ‘Loacll & QC
Benchmark | __| National PDB || National
1 CcDB
DM2, GR28 QGR3B, P28, CUSB cre
ACS 1:
Lock Current County
ot SLEELE s Load National NL(tJ'ad 8; l?l.(‘):B
> | Nationa
Current iract Alignment Benchmark  |— :
GRSB M, oran OR28, 2P2E, CUE

Non-Essential Deletion

(Reset Ext Type, Edge,. Node, Hanging Cul-de-sacs.

Non-Existent Local Featurs )
SUSB

Validate Topology
cuss

County Based Delayed Calculations

Have alt 2010 Tad

BRICS/Final Legal Values Check

Validate Geometry

Geographic Area Validation,
Geographic Area Reconciliation
GRSB

NOTES:

1. County and all its adjacents must complete MTDB update before locking.

2. Removing county lock and release for update: After Create Vintage for ACS and EC
and Merge in CQR bench (CQR County) are completed.

. Failures in BRICS/GAVGAR require unlock and reset at Current Tract Alignment.

. Failures in PDTABBLOCK require uniock and reset at Curmrent Tract Alignment.

. Drop on ion server after both Merge complete.

. Remove Near Vertices will run only one cycle.

ing and Ad
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« Complex Spatial Database, quite large, mission critical
« Growing at 10-15% annually

* Demands from user community for spatial and temporal
accuracy and quality

 Stringent processing deadlines remain, so GEO is processing
more data in shorter time

 Oracle database on >100 nodes, scores of applications
 Cache fusion
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 |T Expectation

* Consolidation

» Databases
» Servers

Virtualization

Elasticity, Agility

Service Oriented Architecture
Reduction in storage
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 GSS Initiative

* Ability to handle larger loads on systems
« Data Visualization
« Data Caching now a default expectation
« Change Detection
* Quality assessments before update
* Frequent data exchange with partners
« Conflation
« Services including those for Corporate Listing Device
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* Ability to handle larger loads on systems (address related)
» Geocoding

Address Matching

Address Standardization

Unduplication

Address Extracts

MAF Structure Points

Uploads of Address Lists from partners
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 Twice a year product generation to be converted to immediate
availability after updates as desired and appropriate

 Eliminate months of MAF related large table processing

* Interactive (GATRES) users desire to see the benefit of a
better performing database

 Elimination/reduction of cache fusion, our production
bottleneck



Oracle Spatial

reEads  Oracle Spatial on Exadata - POC

2012

ORACLE"

GEO’s Exadata Testing
e Oracle coordinated about a week’s access

» Access to Exadata X2-8 and a batch node
« Dedicated Oracle Spatial expert, DBA, architect
 Daily status meetings with Census staff

« 2 ADC areas, 5 branches involved at Census
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 Data for Testing
« GEO prepared a spatial dataset on an 11g RAC
« Maryland and Virginia
« Scrubbed Title 13
« Simulated MSPs
» Topologically valid, complex geometries
« Data delivered on DVD
 Disk sanitized at the end of testing
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 Applications for Testing
« GEO chose CPU intense, I/O intense applications
« Spatial, Topological, Relational
* Very large queries to large number of queries
 Reads and updates, Oracle cache and JVM
« Parallel processing, concurrent execution
« DBA related activities (backup, exports, imports)
« Workflow control, tracking, logging, job status
 VALGEO, VALTOPO, DTD, TOLCHECK, LISRDS
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* Installation and Configuration

 All Census applications could be installed and configured quickly
Minor modifications to the drivers to use JDBC on their batch node
Their DBA loaded the data into Exadata
Driver scripts in PERL and Java libraries bundled
Data refreshed from master copy to start fresh
Performed same actions at Census
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« Execution per a test plan

* |dentified tests for every day
Jobs submitted on Oracle and Census servers
Jobs captured results into a control table
Overnight runs
Daily evaluation of results
Additional ad hoc queries during day
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* Test Results

* Functional testing had no issues, all applications and DBA
activities performed as expected.

» Biggest improvement was seen when jobs were submitted in parallel.
« VALGEO submitted as 84 counties at a time and it finished the whole

158 counties in 13:19 min. P 303
« Similarly VALTOPO finished in 24:09 min. 0
« TOLCHECK finished in 31:04 min. 100 5".%_@ 09 1‘)&.-:“
* Individual jobs were faster VALGEO

VALTOPO
TOLCHECK

B PRODTRAN H EXADATA

* Qutperformed PRODTRAN (10 node RAC).
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* Preparation for transition, installation, and implementation
* 11g Spatial database for testing, prototype environment
* 11g new features — Expert presentations
« Exadata presentations, technical discussions, solutions design
» Logistics, planning at data center, tools
 Training
« DEV, TEST and Production schedules
« Exadata as a component of Hardware Refresh & an Enterprise solution
* Integrated Exadata, Oracle spatial, GEO, IT team
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GEO's 11g PRODUCTION Environment
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/ prodFLOW

=XADATA i batchd web7
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J
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. ‘ EXADATA
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ORACLE HTTP Server(s
PRODTRAN
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\ cots-dbs
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 Delete old vintages, identify stable and volatile schemas
* ldentify patch sets based on testing (11.2.0.3)

» Identify candidates for compression

* All applications were re-released

e Minimized downtime

* GoldenGate POC

 Timeline of activities and assignment of responsibility
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Benefits Realized so far

MAF/TIGER Schema Refresh
(extract, staging, import, topology
registration, index rebuild)

Index Rebuilds

Table Rebuilds

Vintage Deletion

Table Compression

Index Compression

4 Days

2 Days

6-10 Hours for FEATMAFUNITREL (1.2

billion rows)

3 weeks (indexes were critical for
deletion)

NA

TABBLOKK_UK; Space Used: 2,377;
Space Allocated: 2,386

2 Days

<1 Day

1.5 Hours

< 1 Day, without indexes (able to delete 189,585,759 rows in
08:31:43.01 from 1.2 Billion row table)

OWNER SEGMENT_NAME Size in Gig

MAFTIGER TABBLOCK 63 -- no compression
SIM TABBLOCK_QL 24 Query Low
SIM TABBLOCK_AH 16 Archive High
SIM TABBLOCK_QH 16 Query High
SIM TABBLOCK_AL 15 Archive Low

TABBLOKK_UK; Space Used: 1,455; Space Allocated: 1,519
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 Qut of the box solution helped advance schedule by months
* One vendor, facilitated one comprehensive solution
 Larger queue sizes for batch jobs without cache fusion

* Reduction in overall calendar time for projects

* DSF Refresh: 98% completed in 6 days versus 3 weeks

« Benchmarking progressing at <50% legacy time
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5 7 4.35

3.80
4 - 3.56

3.17 3.08 3.35

1.71
1.00 1.21 1.15

[ N w

CHKCTS -
|

B

N

[

[0

N

EXTRACT
BGTRAD)
DTDUPD
EXTTYP
GEOEDIT
GEOMETRY
MERGE
NEED 1
VALTOPO
BLKSUF
DSFREF

B Improvement (x times)
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09/11/2011 00:00:00
09/10/2011 00:00:00
09/09/2011 00:00:00
09/08/2011 00:00:00
09/07/2011 00:00:00
09/06/2011 00:00:00
09/05/2011 00:00:00
09/04/2011 00:00:00
09/03/2011 00:00:00
09/02/2011 00:00:00
09/01/2011 00:00:00
08/31/2011 00:00:00
08/30/2011 00:00:00
08/29/2011 00:00:00
08/28/2011 00:00:00
08/27/2011 00:00:00
08/26/2011 00:00:00
08/25/2011 00:00:00
08/24/2011 00:00:00
08/23/2011 00:00:00
08/22/2011 00:00:00
08/21/2011 00:00:00
08/20/2011 00:00:00
08/19/2011 00:00:00
08/18/2011 00:00:00
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05/02/2012 00:00:00
05/01/2012 00:00:00
04/30/2012 00:00:00

04/29/2012 00:00:00

04/28/2012 00:00:00 -

04/27/2012 00:00:00 -

04/26/2012 00:00:00

04/25/2012 00:00:00
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Benefits Realized so far
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14:24:00

12:00:00

9:36:00

7:12:00

4:48:00

2:24:00

0:00:00
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===DTD Performance

1

0

5/1/2012 5/2/2012 5/3/2012 5/4/2012 5/5/2012 5/6/2012 5/7/2012 5/8/2012

Benefits Realized so far

DSF Refresh Progress






