HOWTO: Build and Deploy the UMLS references
terminologies *DRAFT*

Introduction/Background

The VPR has a built in terminology run-time engine dubbed "TermEng" that utilizes standard reference terminologies
such as LOINC, SNOMED CT, RxNorm, etc.

TermEng is: TermEng is NOT:

® A lightweight interface/wrapper/bridge to one or more 1. A terminology server (like Apelon, 3M HDD, UMLS
terminology servers/services, called data sources. UTS, etc.)

® A simple java object model, used within the VPR, for 2. Intended to support content authoring.
getting term attributes and checking relationships in 3. Intended to replace any authoritative data sources

an efficient manner
* Intended to support a very high query volume via a
high performance caching layer.

Because TermEng can interface with multiple terminology services, a plugin must be developed (called an
TermDataSource) to interface with each system. We have experimented with a few different types of
TermDataSources but the one that is currently the most complete/useful is one that reads from a pre-compiled, UML
S Metathesaurus (a machine-readable vocabulary knowledge source, that is useful in a variety of settings) stored in
the popular H2 database file format, called the H2TermDataSource, and is the datasource that is currently
configured into the VPR platform and the most widely used.

H2TermDataSource combined with UMLS Metathesarus

Advantages Disadvantages

1. for development environments, it can be 1. Downloading and compiling UMLS is time
cumbersome to require a lot of extra 3rd party consuming (even though it only needs to be done
systems (like Apelon) once)

2. for production environments, relying on an external 2. Due to UMLS licencing, we are unsure if we are
server (like Apelon) creates a single point of failure permitted to re-distribute a pre-compiled UMLS
for the whole system database to simplify the deployment process which

3. having simple file-based databases like H2, make it would save a lot of time (and the need for this
simple to swap out old content with new content whole guide!)

4. The UMLS metathesarus already does the work of 3. It does require deploying a couple hundred extra
merging the structures of all the source megabytes of data to each VPR instance

vocabularies we don't have to develop separate
import mechanisms for each vocabulary.

Other TermDataSource ldeas/Proposals/Projects

Name Status Description


http://loinc.org/
http://www.ihtsdo.org/snomed-ct/
https://www.nlm.nih.gov/research/umls/rxnorm/
http://www.nlm.nih.gov/research/umls/
http://www.nlm.nih.gov/research/umls/
http://www.h2database.com

VETSTermDataSource

UMLSRRFDataSource

GOFDataSource

MongoTermDataSource

ApelonDataSource

HDDDataSource

Experimental

In Progress

Experimental

Experimental

Proposal

Proposal

This was one of the first
explorations, it used web services
to read from the VETS terminology
server developed by STS.

It does not work anymore, but we
can resurrect it when/if needed.

Realizing how complex it is to build
a UMLS database using the
mechanisms described below, this
is an attempt at simplifying the
process greatly by reading directly
from the UMLS .RRF files.

This eliminates the need for a
temporary relational database, its a
little difficult to work with the .RRF
files w/o having tons of memory, so
it needs more work.

This was a first attempt at
generated a Cache globals export
file (.GOF) for some experimental
work at incorporating some UMLS
content into JDS (specifically doing
a native JDS subsumption index)

This is being merged into
UMLSRRFDataSource

In the early days we were using
Mongo as an alternative JDS CDR.
This was an experiment at pushing
terminology content into MongoDB
to do subsumption queries. It
probably doesn't work anymore.

At some point, we should try
hooking Apelon and 3M HDD into
this as they are more stable data
sources, but similarly, we will need
to pre-compile their content into
faster datasources so that the entire
HMP platform does not fail if one of
these data sources fail.



VistADataSource Proposal
CTSDataSoruce Proposal
SPARQLDataSource Proposal

It might be interesting to pull some
terminology (master files for orders,
meds, etc.) from local VistA
accounts. We already have some of
it in other places, but it could be
interesting to merge it into TermEng
as well.

HL7's CTS is a standard for
querying terminology services.
Actually the VETSTermDataSoruce
was loosly based on CTS. Maybe
we could formalize the VETS
source into a CTS source for
consuming anything published that
way. It might also be a common
way to query Aphelon or 3M HDD.

As mentioned,s
RDF/SPARQL are emerging
standards for publishing and
consuming terminology services.
We might be able to skip the
intermediary (UMLS, Aphelon,
HDD, etc) and go straight to the
source (like IHSTDO) by crawling
RDF/SPARQL web-services.

Overview of how to generate a pre-compiled UMLS database:

1. Prerequisites/Warnings/Ramblings:

a. Be a java developer, with some decent SQL knowledge, because this isn't going to be easy..... sorry

i
-

b. Have a lot of time to wait for the various steps to complete (some take hours or more)
c. Accept my apologies in advance because its going to be a long day for you....
d. All of my engineering morals/principals told me not to document this completely, but to finish
up the UMLSRRFDataSource (mentioned above) which makes this 10x easier and 10x faster
i. Unfortunately, we don't have time at the moment to finish it (management decision), so this will

have to do for now.

e. |l also think we can ultimately distribute the finished .zip files (how does Aphelon/3M do it?) but that

decision needs to be vetted by someone else
2. Download the UMLS Knowledge Source Files

a. You will need to create an account first if you don't already have one.

b. This guide is being written based on UMLS version 2012AB
c. Time Required: The files total 3+ GB, so it may take a while

3. Use the UMLS MetamorphoSys installation wizard to subset UMLS to the specific vocabularies of interest
a. We currently mainly use LOINC, SNOMED CT and drug database (NDF,NDF-RT,RxNorm)
b. CPT and others will be used down the road, and might have licencing issues

c. Time Required: ~30-60m

4. Load the UMLS subset into a temporary PostgreSQL database

a. This is an unfortunate intermediate step that will hopefully not be necessary in the near future.

b. Time Required: 1+ hours


http://www.hl7.org/implement/standards/product_brief.cfm?product_id=10
http://www.nlm.nih.gov/research/umls/licensedcontent/umlsknowledgesources.html
http://www.nlm.nih.gov/research/umls/implementation_resources/metamorphosys/index.html
http://www.nlm.nih.gov/databases/umls.html

5. Generate condensed JSON documents from the PostgreSQL database which are stored into an H2 database
a. Uses a custom java CLI program
b. The H2 database files are usually .zipped to conserve space
c. Time Required: 1-2 hours

6. Deploy the files to the VPR (/data) directory

Detailed Steps

Download and Subset UMLS

1. After downloading the files, move them all into a single directory (eg UMLS2012AB)
2. Extract mmsys.zip into the current directory
3. Launch MetamorphoSys via run.bat (windows), you should see something like this:

B Wakzmue io Motamorshstn [F=T= Tefanl
File Advanced [¥) Hedp

H National Library of Medicine

4.
5. Click Install UMLS, you only need to install Metathesarus:



10.

11.

Ed Install UMLS = EoR—==

() Help
INSTALL UMLS
Source C:\UserstbrianiDownloads\UMLS 201248 Browse. .

This directory contains UMLS files.

Destination |C:YWsers\brian'\Downloads{UMLS 201248 Browse..

Select where to create the topHevel UMLS directory.
The directory name will correspond to the UMLS release, e.g., 2012AB.

Install UMLS Knowledae Sources:
| Metathesaurus

SPECIALIST Lexicon & Lexical Tools

Ok || Cancel |

Select New Configuration, accept the licence agreement, choose any of the default subsets
The defaults should be fine for the most part, but under the "Output Options" tab:
a. deselect "build and sort browser index files (/indexes)" (this will save a lot of time)
Under the source list tab, CTRL-CLICK to ensure the follow are selected:
a. International Classification of Diseases, Ninth Revision, Clinic Modification 21013 (ICD9CM_2013)
b. LOINC, 240 (LNC240)
c. National Drug File, 2012_09_04 (NDFRT_2012_09_04)
d. RxNorm Vocabulary, 12AA_120904F
e. SNOMED Clinical Terms, 2012_07_31
f. Veterans Health Administration National Drug Flle, 2012_07_27
When choosing some of these sources, it will ask you if you want to include related sources, say yes
a. However, there may be licencing issues
b. For SNOMED CT it asks to include US extensions and Spanish language terms.
i. 1 only selected US extensions because Spanish is a large subset.
It should look something like this:



UMLS Metathesaurus Configuration 2012AB NLM Data File Format = =R
File Edit Options Reset Done (7) Help

| 1nput Options | Output Optians | Source List | precedence | Suppressibiity |

Indicate below to INCLUDE or EXCLUDE selected sources. SELECTED sources appear on a dark background, e.g., '
ARHELUM, 1993 8

To undo selections and return to default source list, select "Reset Source List” from Reset menu at top.

Flease Note: SNOMED CT is now encoded as Source Restriction Level (SRL) nine (9). The terms of the license agreement -

() Select sources to EXCLUDE from subset

(@) Select sources to INCLUDE in subset

Sources to Indud

... Full Source Name Source Abbreviation Source Family Lan... Level Concepts
International Classification of Diseases, 10th Edition, Clinical ... [ICD10CM_2012 ICD10CM ENG 4 98883 »
ICD 10, Dutch Translation, 200403 ICD10DUT_200403 [ICD10 DUT 3 10690
ICD-10-PCS, 2012 ICD10PCS_2012 ICD10PCS ENG a 178176
ICD10, 1998 ICD10_1998 1CD10 ENG 3 11542

ssification of Diseases, Ninth Revision, C 3 ICDSCH
International Classification of Functioning, Disability and He. ICF-CY_ ICF ENG 4 1666
International Classification of Functioning, Disability and Hea. .. [ICF_2008_12_19 ICF ENG 4 1435
International Classification for Mursing Practice, 2011 ICNP_2011 ICNP ENG 3 1155
International Classification of Primary Care 2nd Edition, Elect...|[ICPC2EDUT_200203 [ICPC2EENG DUT 3 685[—
International Classification of Primary Care 2nd Edition, Elect. .. [ICPC2EENG_200203 [ICPC2EENG ENG 3 2k
ICPC2-ICD10 Thesaurus, Dutch Translation, 200412 ICPC2ICD10DUT_2... ICPC2ICD10... |DUT 3 35459
ICPC2 - ICD10 Thesaurus, 200412 ICPC2ICDI0ENG_2... ICPC2ICD10... [ENG 3 38027
ICPC-2 PLUS ICPC2P_2005 ICPC2P ENG 3 7169 =
International Classification of Primary Care, 1993 ICPCa3 ICPC ENG 1] 748
ICPC, Basque Translation, 1993 [CPCBAQ_1993 ICPC BAQ 0 594
ICPC, Danish Translation, 1933 ICPCDAMN_1993 ICPC DAN a 722
ICPC, Dutch Translation, 1933 ICPCDUT_1993 ICPC DT 1] 72|
ICPC, Finnish Translation, 1993 ICPCFIN_1993 ICPC FIN 0 721
ICPC, French Translation, 1993 ICPCFRE_15993 ICPC FRE "] 722
ICPC, German Translation, 1993 ICPCGER _1993 ICPC GER. a 722
ICPC, Hebrew Translation, 1993 ICPCHEE_1993 ICPC HEE a 472
ICPC, Hungarian Translation, 1993 ICPCHUMN_1993 ICPC HUMN a 717
ICPC, Italian Translation, 1933 ICPCITA_1993 ICPC ITA a 722
ICPC, Norwegian Translation, 1933 ICPCMOR_1993 ICPC MOR 0 721
ICPC, Portuguese Translation, 1993 ICPCPOR_1993 ICPC FOR 0 722
ICPC, Spanish Translation, 1993 ICPCSPA_1993 ICPC SPA a 722
ICPC, Swedish Translation, 1993 ICPCSWE_1993 ICPC SWE a 722
Online Congenital Multiple AnomalyMental Retardation Synd. .. [JABL99 JABL ENG 1 743
Korean Standard Classification of Disease Version 5, 2008 KCD5_2008 KCDS KOR 3 10344
Library of Congress Subject Headings, 1990 0
0
AD8:Eight-tem Informant Interview to Differentiate Aging a... 3
Braden Scale for Predicting Py 3
fusion A: ent Method j] 3
CIT Measurement System - Functional Assessment of Chr... 3
Faces, Legs, Activity, Cry, and Consolability (FLACC) 3
Minimum Data Set, 2.0, 240_20 4
Minimum Data Set, 3.0 1 o

*indicates new or updated version of a source

12.
13. Choose "Done" -> Begin Subset (from the toolbar menu)

14. Wait.... Took 30+ minutes on my machine (with a fast SSD) you will see the progress dialog like this:



H MetamorphoSys Pro... E'@

Install UMLS
The following operations wil be performed:

Configure Metathesaurus Subset

Installing Metathesaurus

Initializing CUI List
[7] Subsetting Content
[ Subsetting History
[7] Subsetting Mappings
[] Subsetting Indexes

[ Final Processes

[ Done

Operation is 34% Complete,

[ Cancel

15.
16. When complete, you will get a status report, and you should have a ton of data (nearly 7+ gigs) in the

destination directory

MetamarphaSys Subset Log =

'0.‘ source: cau $2012AB i
L ¢ . C:Usersibri S 2012ABI2012ABIMETA

L1 E:11 1 C—— .Tue Feb 26 12:47:28 MST 2013
Initialize CUI List completed........Tue Feb 26 12:49:42 MST 2013
Subset Metathesaurus completed:......Tue Feb 26 13:14:08 MST 2013
‘Writing history completed.......Tue Feb 26 13:14:14 MST 2013
‘Writing map sets completed. Tue Feb 26 13:14:18 MST 2013
Subset Index Files complete ue Feb 26 13:17:13 MST 2013
Subset Index Files complete ue Feb 26 13:19:07 MST 2013
Subset Index Files completet ue Feb 26 13:19:52 MST 2013
.Tue Feb 26 13:20:17 MST 2013
..2886423
527083

‘Concepts in sour
Concepts in sub:
Map Sets.......
‘Concept history entries....
Lexical history entrie:
String history entries.
Atom history entries.

17.

Load the UMLS subset into temporary relational database

1. To load the UMLS subset, there is a java loader program in the /hmp/hmp-main/umls-import-tools/ project.
a. The UMLSLoader.bat script is the launching point.
2. linstalled PostgreSQL 9.1 initially to explore how UMLS was structured and what data elements were needed
by the VPR.
a. Other RDBMS's might work (Cache Relational, mySQL, etc.) but would likely need some hacking of the
loader program.



3. In my database, | have many different UMLS versions and schemas, but the following script should set a new
database up enough to get things ready for the loader program
a. this script creates a new schema, new user (with the same password) and a new tablespace (since its
a lot of data, | needed to put it on my other hard disk)
b. you need to create the target directory first (mine was d:\data\postgres\UMLS2012AB)
c. execute this as a pg script:

CREATE ROLE um s2012ab LOG N UNENCRYPTED PASSWORD ' um s2012ab' VALI D UNTI L
“infinity';
CREATE SCHEMA um s2012ab AUTHORI ZATI ON uml s2012ab;
GRANT USAGE ON SCHEMA unl s2012ab TO public;
CREATE TABLESPACE um s2012ab OMNER uml s2012ab LOCATI ON
E' d:\\data\\postgres\\un s2012ab' ;
SET ROLE unl s2012ab;
SET defaul t _t abl espace=um s2012ab;
d. Output looks like this:
42 Query - postgres on pastgres@localhosts432 * =5 EcE =<~

File Edit Query Favourites Macros View Help
S H| & > | PR | ¢ O postares on postares@ocalhost:5432 El

SQL Editor | Graphical Query Builder =

Previous queries | =] Delete Delete Al

1 CREATE ROLE umls2012ab LOGIN SUPERUSER UNENCRYPTED PASSWORD 'umls2012ab' VALID UNTIL 'infinity':

CREATE SCHEMA umls2012ab AUTHORIZATION umls2012ab;
GRANT USAGE CN SCHEMR umls2012ab TC public;

CREATE TABLESPACE umls2012ab OWNER umls2012ab LOCATION 'd:\\data\\postgres\\umls2012ab' ;

SET ROLE umls2012ab;
SET default_tablespace=umls2012ab;

[ER I T R TN

Output pane x

DataOutput | Explain | Messages | History 4

[WARNING ] CREATE ROLE umls2012ab LOGIN SUPERUSER UNENCRYFTED FASSWORD 'umls2012ab' VALID UNTIL 'infinity'
ERROR: role "umls2012ab” already exista

[WARNING ] CREATE SCHEMA umls2012ab AUTHORIZATION umls2012ab
ERROR: schema "umls2012ab™ already exists

[QUERY ] GRANT USAGE ON SCHEMA umls2012ab TO public

[QUERY ] CREATE TABLESPACE umls2012ab OWNER umls2012ab LOCATION 'd:\data\postgres\umls2012ab’

[QUERY ] SET ROLE umls20l2ab

[QUERY ] SET default tablespace=umls2012ab

poSaipt completed. Unix  Ln'9, Col 35, Ch 341 125ms

e.
4. Now you are ready to load UMLS into your database. Modify the
/hmp/hmp-main/umls-import-tools/UMLSLoader.bat script with your new schema name, username and
password.
a. also ensure that its pointing to the correct RRF file locations (which were generated by the UMLS
MetaMorphosys subsetting process)
b. UPDATE: Remove the file reference to MRHIER.rrf from the script, it is not needed by later steps and
will save you 20+ minutes of loading....



5. Run the UMLSLoader.bat, Wait.... Took over an hour for me....
a. The loader program will generate a schema, load all the specified files, generate indexes and
analyze/optimize the tables.
b. The output will look something like this:

W Command Prompt - UMLSLoader.bat | = ” =] |@

SQL=COMMENT ON COLUMN umls2#@12ab.MRCONSO.CODE I8 ‘Unigque Identifier or code for

=tring in source’

SQL=ALTER TABLE umls2@12abh.MRCONS0 ADD COLUMN STR uarchar(3BBB) MOT MNULL

SQL=COMMENT ON COLUMN umls2@12ab.MRCONSO.ETR IS ’‘String

SQL=ALTER TABLE umls2812ahb.MRCONS0O ADD COLUMN SRL 1nteger NOT MNULL

SQL=COMMENT ON COLUMH umls2812ab.MRCONS0O.SRL IS8 'Source Restriction Level’

SQL=ALTER TABLE umls2812ab.MRCONSOQ ADD COLUMN SUPPRESS char(1l> NOT NULL

SQL OMMENT ON COLUMN umls2812ab.MRCONSO.SUPPRESS IS ’Suppressible flag’
LTER TABLE umls2@12abh.MRCONSO ADD COLUMN CUF integer

SQL COMMENT ON COLUMN umls2B12ab.MRCONSO.CUF IS ‘Content view flag'’

Loading MRCONSO.RRF. (2984622 of 2984622 records complete) 188:x

Done .
SQL=CREATE INDEX X_MRCONSO_CUI ON umls2@12ah.MRCOMSO (CUI> TABLESPACE umls2@12ah|
SQL=CREATE INDEX X_MRCONSO_AUI ON umls2@12ah.MRCONSO <AUI> TABLESPACE umls2812ah|

Sgg:gREHTE INDEX ¥_MRCOMSO_idxl OM umlz2812abh.MRCONS0 <(code. sah> TABLESPACE uml
s E
SQL=UACUUM ANALYZE umls2@12ah.MRCONSO
ROP TABLE IF ERISTS umls2B812ah.MRREL
REATE TABLE umls2@12ab.MRREL <> TABLESPACE umls2@1Zab
LTER TABLE umls2812ab.MRREL OWNER TO umls2812ab
SQL COMMENT ON TABLE uml=z281Zah.MRREL IS ‘Related Concepts’
SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN CUI1 chaP(S) NOT MWULL
SQL=COMMENT ON COLUMN umls2812ab.MRREL.CUI1 IS ‘Unigue identifier for first conc
ept”’
SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN AUI1 wvarchar<?> NOT MNULL
?QL=COHHENT ON COLUMN umls2812ab.MRREL.AUI1 I8 ‘Unigue identifier for first atom

SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN STYPE1 wvarchar(58> NOT NULL
SQL=COMMENT ON COLUMN umls2812ab.MRREL.STYPE1 I& 'The name of the column in MRCO|
MS0_RRF that contains the first identifier to which the velationzhip is attached
]

SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN REL wvarchar{4> NOT NULL

SQL=COMMENT ON COLUMN umls2#812ab.MRREL.REL IS 'Relationship label’

SQL=ALTER TABLE umls2@12ab.MRREL ADD GCOLUMN CUI2 char(8» NOT NULL

SQL=COMMENT ON COLUMN umls2@12ab.MRREL.CUI2Z IS ‘Unigque identifier for second con

pt’
SQL=ALTER TABLE umls2@12ab.MRREL ADD GCOLUMN AUI2 warchar{%?> NOT MNULL
SQL=COMMENT ON COLUMN umls2812ab.MRREL.AUI2 IS ‘Unigque identifier for second ato
n’

SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN STYPE2 warchar(5@8> NOT NULL
SQL=COMMENT ON COLUMN umls2812ab.MRREL.STYPE2 IS ‘The name of the column in MRCO|
MS0.RRF that contains the second identifier to which the relationship is attache

SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN RELA varchar<{188>

SQL=COMMENT ON COLUMN umls2@12ab.MRREL.RELA IS ‘fAdditional relationship lahel’
SQL=ALTER TABLE umls2812ab.MRREL ADD COLUMN RUI wvarchar(1B8) NOT MNULL

SQL—GOHHENT ON COLUMN umls2812ab_MRREL_RUI IS ‘Unigque identifier for relationszhi)

SQL ALTER TABLE umls2812abh.MRREL ADD COLUMN SRUI warchar(58>
4 gHHEvT ON COLUMN umls2812ab_MRREL_SRUI IS *Source attributed relationship i
ier
LTER TABLE umls2812ab.MRREL ADD COLUMN SAB varchar(ZB) NOT MNWULL
OMMENT ON COLUMN umls2812ab.MRREL.SAB IS 'Source abbreviation’
SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN SL varchar(2@> NOT MULL
SQL=COMMENT ON COLUMN umls2@12ab.MRREL.SL IS 'Source of relationship lahels’
SQL=ALTER TABLE umls2812ab.MRREL ADD COLUMN RG varchar(18>
OMMENT ON COLUMN uml=2812ab_.MRREL_RG IS ‘Relationship group’
LTER TABLE umls2BiZah.MRREL ADD COLUMN DIR warchar(i>
OMMENT ON COLUMN umls=2812ab.MRREL.DIR If ’Source asserted directionality f1

g
SQL=ALTER TABLE umls2@12ab.MRREL ADD COLUMN SUPPRESS char{1l> HOT HULL
SQL=COMMENT ON COLUMN umls2@12ab.MRREL.SUPPRESS IS ’Suppressible flag’
SQL=ALTER TABLE uml=2@12ah_MRREL ADD COLUMH CUF integer

SQL=COMMENT ON COLUMN umls2@12ab.MRREL.CUF IS ‘Content view flag’
Loading MRREL.RRF. <38280H@ of 9389454 records complete) 32x

c.
6. Create one extra index:

a. This index is needed for the next step but does not get generated automatically:
b. CREATE | NDEX x_nrel _idx2

ON um s2012ab. nrr el

USI NG btree

(aui 2 COLLATE pg_catal og. "default" )

TABLESPACE um s2012ab;

It will take a few minutes to generate the index




7. Verify:
a. | have a lot of extra schema's, but this is what my PostgreSQL database looks like after its done
loading:

¥ pgAdmin I =N E=R [

File Edit Plugins View Tools Help

i — — T

2 @!] [{saL) @a) Cs)
PO LN BEEIw|® ¢
Object browser x N S N -
[ Properties ] Statistics ] Dependencies ] Dependents -

BQ Servers (1) || || Statistic Value
B2 |] PostaresqL 9.1 (ocalhost: 5432) “=|Sequential Scans 17
E""l-_—J D_atabases &Y Sequential Tuples Read 8953866
EH—:J postgres Index Scans 1]
% Cam"’gs @ Index Tuples Fetched 1]
#-443p Extensions (2) Tuples Inserted 2984622
Schemas (5) =
& public = Tuples Updated 1]
& umls2011ab Tuples Deleted 1]
@ ums2011abfill TS e
@ umls2012aa ==|Live Tuples 2984526
=€ umls2012ab :=/Dead Tuples 0
--J3] Collations (0) Heap Blocks Read 366186
- fi#s Domains (0) Heap Blocks Hit 3212480
gy FTS Configurations (0) = Index Blocks Read 36879
[l FTS Dictionaries (0) Index Blocks Hit 0
& FTS Parsers (0) | Toast Blocks Read 0
i FTS Templates (0) F Toast Blocks Hit 0
% ;uncﬁons (?J} “=|Toast Index Blocks Read 0
g Sequences Toast Index Blocks Hit 0
& Iﬁ Last Vacuum 2013-02-26 16:07:50.547-07
= Last Autovacuum
= Last Analyze 2013-02-26 16:07:52.741-07
Last Autoanalyze 2013-02-26 16:05:00.192-07
5 Vacuum counter 1
% Trigger Functions (0) *= Autovacuum counter 0
"_El Views (0) = Analyze counter 1
184 Slony Replication (0) Autoanalyze counter 2
[_]J% Tablespaces (5) :=|Table Size 507 MB
i) pg_default :=|Toast Table Size 8192 bytes
= pag_global :=|Indexes Size 288 MB
= umls2011ab
175 umls2011abfull
[ umls2012aa |
Group Roles {0)
=4+ Login Roles (4)
8 postgres « Il « [l +
Refreshing tables... Done. 0.23 secs

b.
8. You no longer need the UMLS files or downloads, you may delete them if you want.

Generate JSON extracts and store them into H2 DB files



1. Now that we have all the UMLS data in a queryable form, we need to convert each concept into a small-ish
JSON document that looks something like this:

a. Which looks like this (glucose.json)

| c\temp\glucose json - Notepads+

File Edit Search View Encoding Langusge Settings Macrs Run Plugins Window 2

Bl 4dhbDloe|mil s Eole =K2

RF | B MRRANKRRF | MRSAB.RRF | B MRSATRRF | B MRDOC RRF | B MRRELRRF | E new 4 | B MRRELRRF = gucosejson |

a3 Bz

]

ges json | [ MRFILES RRF | E M

code : 23457
aui: A12105516

olume] in Serum or

Normal text file

b- INS
2. Open gov.va.cpe.vpr.termeng.H2TermDataSource.java in Eclipse (or your java IDE of choice)

3. This class has a main(String[] args) method to launch the process, so right click on the class and select run as
-> Java Application.

a. It will probably throw an error the first time, we need to edit the run configuration to add 2 program
arguments:

length:2222 lines: 96 Lnil3 Col:25 Sel:i0 Dos\Windows  ANSI

— Run Configurations

Create, ge, and run config

Run a Java applicaticn | V>>
4 =
= Name: H2TermDataScurce

type filter text

@ Meain (9= Arguments

"f Generic Server(External Launch)
R Groovy Console

E_'k Groowvy Script

i Groovy Shell

5 HTTP Preview
B J2EE Preview
5 Java Applet
[T Java Application
[5] EHCacheDataSource
GOFDataSeurce
H2TermDataSource
New_configuration
PatientHibMapDAC
SVGBuilder
UMLSRRFDataSource
] VistAService
Ju JUnit
34 JUnit Plug-in Test
m2 Maven Build
& 05Gi Framework
§ SpringSource tc Server
Juy Task Context Test
&) VMware vFabric tc Server
¢ XSL

N

m

1ENE EEEE

Filter matched 72 of 78 items

=4 JRE| % Classpath| % Source | B§ Environment | =] Common
Program arguments:

umls2012aa SWOMEDCT

Variables..

VM arguments:

Variables...

Working directory:
@ Default: Siworkspace_locthmp}

*) Other:

5

b.

c. some of the configuration is still built into the source code, so if you need to change the postgres port
etc, you may need to change the code in the main() method a bit.

d.

The first argument says which postgreSQL schema to use: umis2012ab
. the second argument says which source abbreviations to read: SNOMEDCT



4. We are actually going to run this program 3 times to generate 3 different vocabulary database files:
a. H2TermDataSource umls2012aa SNOMEDCT to generate SNOMEDCT.zip
i. This contains just the SNOMEDCT source as its the largest vocabulary
ii. Took: about 1.5 hours for me
b. H2TermDataSource umls2012aa LNC to generate LOINC.zip
i. THis only contains LOINC codes
ii. Took: about 10 minutes for me
c. H2TermDataSource umls2012aa VANDF NDFRT RXNORM to generate DRUGS.zip
i. This includes the 3 main drug systems that we use in HMP: NDF, NDF-RT and RxNorm
ii. Took: about 20 minutes for me
d. Eventually, we will build a PROBLEMS.ZIP as well which will include ICD-9,10 and CPT codes
i. we don't actually have anything that uses it yet, and
ii. There are licencing issues with CPT, so
ii. Skip this for now....
e. These can take a while, you might want to start with LOINC as its the smallest
5. Here is what the output looks like while its running:

(3]
a CEEREN

B console ]
H2Te Java Application] C: 0 (Mar5, 2013 45713 PM)

Loading: LNC (count: 399622)

1.80% complete. (4800/399622 terms, 1000 conce pts)

1.99% complete
3.06% conplete
4.60% conplete
5.06% conplete
6.00% conplete.

(7972/399622 terms, 2000 conce pts)
(11972/399622 terms,
(15972/399622 terms,
(19972/399622 terms, )
(23972/399622 terms, 6608 concepts)
(27962/399622 terms, 7000 concepts)
(31962/399622 terms, 8600 conce pts)

3608 concepts)
488 concepts)
5608 concepts

7.00% complete.
5.00% complete

a. :
6. However, DO NOT run these 3 back to back, you need to move/compress the files in between:

a. Open hmp/hmp-main/data/db/
b. it will look like this, but with tons of .part files

=Bl =
L4 » Computer » CDrive (C:) » data » hmp » hmp-main » data » db - |+
L) p p P +
Eile Edit View Tools Help
Organize = Includein library ~ Share with = Burn MNew folder =~ [ E:@:Z'
docs g Name ° Date modified Type Size
hmp-main - )
%] termdb.h2.db 3/5/2013 Data Base File 16,384 KB
«settings )
|| termdb.h2.db.1.part PART File 16,384 KB
activemq-data . N
_— | termdb.h2.db.2.part PART File 16,384 KB
ui
- | termdb.h2.db.3.part PART File 6,384 KB
ata
|| termdb.h2.db.4.part PART File 384 KB
activemng-data . . 3
T | termdb.h2.db.5.part PART File 11,276 KB
|| termdb.h2.db.b.part PART File 0KB
ehcache ) R
|| termdb.h2.db.7.part PART File 0KB
sessions §
- %] termdb.lock.db Data Base File 1KB
o %] termdb trace.db Data Base File 1KB
termdb-1.umls2012aa.2012]
E termdb-1.umls2012aa.20121
= -
10 items M Computer

Qo

These files represent the entire database of LOINC,SNOMED,etc concepts.
e. Now that its been generated its read-only so we can compress these large files into one smaller .zip file
i. Add all the files in the DB directory (termdb.*) to a .zip file



iv.

V.

vi. now, delete all the termdb.* files (but not the .zip you just created) and run the next database

| use WinRar b/c | like it, and | think there are limitations to the built in windows stuff, but feel

free to .zip with your tool of choice.

I changed the archive name to reflect the vocabulary (ex: LOINC.ZIP, SNOMEDCT.zip and

DRUGS.ZIP) and set the compression to max

@Ov\ v Computer » CDrive(C:) » data b hmp » hmp-main b data + db
File Edit View Tools Help
Organize v m= Open with... Burn Delete MNew folder = -
. hmp-main *  Name : Date medified Type Size
settings -
N | 2 termdb.h2.db e ase File 16,384 KB|
— | termdb.h2.db.1 part File 16,384 KB
J L ‘g [ termdb.h2.db.2.part ] e File 16,384 KB
date [ temdbhidbiper | B Addtodbrar’ File 16,384 KB
sctivemg-data T temdbhidbdpat | B Compressand emsil.. File 16,384 KB
do temdbh2dbSpat | = Compressto"dbrar” and email File 16,384 KB
sheache [ termdbih2.db6.part F— + |File 16,384 KB
sessions _| termdb. File 16,384 KB
solr =B oy :
] termdb.h2.db8 part File 16,384 KB
termdb-1.umls2012aa.20121 e | Copy .
_ termdb.h2.db.3.part File 16,384 KB
g Z:::i:::igi::ig [ termdb.h2.db.10.part Create shortcut File 16,384 KB
=D —— | termdb.h2.db.11.part Delete File 16,384 KB
E T T T TR _| termdb.h2.db.12.part Rename File 16,384 KB
| termdb.h2.db.13. part File 16,384 KB
B termdb-1.umis201232.20121 WeTEn T Properties = ERE
B termdb-L.umis201 222012 [ termdb.h2.db.15.part 352013503 PM  PART File 16,384 KB
s Z:get | termdb.h2.dbd6.part 3/5/2013503PM  PARTFile 16,384 KB
' ) (] termdb.h2.db.17.part 3/5/2013502PM  PART File 16,384 KB
¢ Irebel-plugin | termdb.h2.db.18.part 3/52013502PM  PART File 16,384 KB
: :JD'::':‘:D’:::::'IW __ termdb.h2.db.19.part 3/5/2013502PM  PART File 2,060 KB
%) termdb.lock.db 3/5/2013457PM_ Data Base File 1KB
: poSZ:;ZS'pE'a"t &) termdbtrace.db 3/5/2013459 PM  Data Base File 1KB
. tdoc
! utsapi2
Intel i
Add files to an archive. Additional options are allowed

@Qvl + Computer b CDrive(C) » data » hmp b hmp-main b data » db ~[+4]
File Edit View Tools Help
Organize [57] Open with... Bum Delete New folder @
hmp-main 4 Name ° Date modified Type Size -
settings = —
. ) termdb.h2.db 3/5/2013507PM  Data Base File 16,384 KB
cti -dat:
SEIR R 2 | termdbuh2.db L. part = . e oo
:utwld ‘E ‘ e B B Archive name and parameters .
ata
4 L1 [ termdb.h2.db3.part General | Advanced | Options | Files | Backup | Time | Comment|
cti -dat:
e [ termdb.h2.db 4.part
db Archive name
| termdb.h2.db.5.part
ehcache LOINC.zip -
| termdb.h2.db.6.part
Sesslons
| | termdb.h2.db.7.part Update mode
solr PO [ termab.12.d88 part Profies... ] [Addand repiace fies -
termdb-1.uml aa..
| termdb.h2.db3.part ! !
B termdb-1.umis201222.20121 AR dbmp - Archive format Archiving options
| termdb.h2.db.10.pa -
B termdb-1.umis201222.20121 e P - O RAR [ Delete files after archiving
| termdb.h2.db.11.pal Py
B termdb-1.umis2012a0.20121 P @z [l Create 5P archive
B termdb-1.umis201222.20121 L termdb.h2.db12 part Create solid archive
ermdb-1.umis2012aa.
= P —— __| termdb.h2.db.13.part Compression method Put authenticity verification
termdb-1, {
g ermdb l Um‘szm:a i || termdb.h2.db.14.part Put recovery record
termdb-1.um| aa.. .
| termdb.h2.db.15.part Split to volumes, size [T Test archived files
stc
| termdb.h2.db.16.part - Lock archive
target
;r? ‘ | termdb.h2.db17.part
jrebel-plugin
| termdb.h2.db.18.part
local-addr-senlet-filter 2 [ ok ][ cancel |[ Hep
P || termdb.h2.db.19.part
. g [ termdb.h2.db.20.part 3/5/2013507 PM  PART File 16,384 KB
- it
DPET_( : [ | termdb.h2.db 21 part 3/5/2013507PM  PART File 16,384 KB
- rzsa " | termdb.h2.db.22.part 3/5/2013507PM  PART File 16,384 KB
. tdoc
o [ termdb.h2.db.23.part 3/5/2013507PM  PART File 16,384 KB
. i ‘Sap‘ || termdb.h2.db.24.part 3/5/2013507PM  PART File 16,384 KB
ntel A% termdh h? dh 25 nart /572013 507 PRA DART Eil 1h 384 KRB ol
OB items selected | Computer

build




vii. In the end, you should have the 3 .zip files that look something like this:

[E= B =
@uvl + Computer » CDrive (C3) b data » hmp + hmp-main b data » db b ~ [ 4]
Eile Edit Miew Tools Help
Organize » Include in library Share with -+ Burn New folder ==« 01 (@1
hmp-main i Narme Date modified Type Size
St_ i » B DRUGSzip 3/5/2013525PM  WinRARZIP archive 17,080 KB
s ZE 'I‘;mq e B LomC.ip 3/5/2013510 M WinRARZIP archive 389,578 KB
. d”t‘ = sNOMEDCT zip 3/5/2013715PM  WinRARZIP archive 119,348 KB
] ata
. activemg-data
. db
ehcache
SEssSIoNS
solr (e [ 3
1 3 items & Computer

. After you create all 3 databases, we no longer need the postgreSQL database, you may remove it if you want.

Incorporate the files into the HMP spring/maven configuration

. Now that you have generated the 3 database files, we need to plug them into TermEng before you can start
up HMP
. We use Spring XML configuration to do this
. Search for frame-config.xml (this is the spring resource.xml file that contains all the knowledge subset of
spring beans)
a. its located in hmp/src/main/webapp/WEB-INF/spring/
. find the termEng bean, it currently looks something like this:
a. <!-- Termnology Config -->
<bean id="ternkEng" class="gov.va.cpe.vpr.terneng. Ter mEng"
fact ory- net hod="cr eat el nst ance" >
<constructor-arg i ndex="0">
<array>
<bean cl ass="gov. va. cpe. vpr.terneng. H2Ter nDat aSour ce" c:jdbcurl ="] dbc: h2: spl
it:zip:${terndb.dir}/terndb-${terndb. version}-drugdb. zip!/terndb"/>
<bean cl ass="gov. va. cpe.vpr.ternmeng. H2Ter nDat aSour ce" c:j dbcurl ="jdbc: h2: spl
it:zip:${ternmdb.dir}/terndb-${terndb. versi on}-loincdb.zip!/terndb"/>
<bean cl ass="gov. va. cpe. vpr.ternmeng. H2Ter nDat aSour ce" c:jdbcurl ="]dbc: h2: spl
it:zip:${terndb.dir}/terndb-${terndb. version}-sctdb. zip!/terndb"/>
</ array>
</ constructor-arg>
</ bean>



http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/

5. Change it to point to the 3 files we just created:
a. ${termdb.dir} points to hmp/hmp-main/data/
b. <!'-- Termi nol ogy Config -->
<bean id="ternEng" class="gov.va. cpe.vpr.ternmeng. Ter ntEng"
factory-net hod="cr eat el nst ance" >
<constructor-arg i ndex="0">
<array>
<bean cl ass="gov. va. cpe. vpr.ternmeng. H2Ter nDat aSour ce" c:jdbcurl ="] dbc: h2: spl
it:zip:${terndb.dir}/db/DRUGS. zi p!/ternmdb"/ >
<bean cl ass="gov. va. cpe. vpr.terneng. H2Ter nDat aSour ce" c:jdbcurl ="] dbc: h2: spl
it:zip:${ternmdb.dir}/db/LANC. zip!/terndb"/>
<bean cl ass="gov. va. cpe. vpr.ternmeng. H2Ter nDat aSour ce" c:jdbcurl ="]j dbc: h2: spl
it:zip:${terndb.dir}/db/ SNOVEDCT. zi p!/ternmdb"/>
</ array>
</ constructor-arg>
</ bean>
6. Atthe VA, | then uploaded these 3 .zip files (with different names) to our nexus repository and then used mav
en to create an artifact reference



http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://jdbch2splitzip%24%7Btermdb.dir%7D/
http://www.sonatype.org/nexus/

. this is nice because:

iii.
. since not everyone has access to our internal nexus repository, you will probably need to remove those

maven automatically downloads the files and puts them in the correct spot the first time you start

up the system

i. 1 only ever had to generate these files once and upload them (thus the reason these instructions

are so complex)
we can version the database files like other libraries

references since:

you manually put the files in the data/ directory

the artifacts are not listed as optional, so maven probably is throwing errors

. To remove the references,

edit hmp/hmp-main/pom.xml
find this portion of XML and REMOVE it (or comment it out)

<I-- This ensures that the required vocabul ary databases are downl oaded

from nexus -->

<executi on>

<i d>copy-t er ndb- dat abases</i d>
<phase>pr ocess-resour ces</ phase>
<goal s>

<goal >copy</ goal >

</ goal s>

<confi guration>

<artifactltens>

<artifactltenp

<gr oupl d>gov. va. hnp</ gr oupl d>
<artifactld>terndb</artifactld>

<ver si on>${t er ndb. ver si on} </ ver si on>
<cl assi fi er >drugdb</cl assi fier>
<type>zi p</type>

<overWite>fal se</overWite>
<fartifactltenp

<artifactltenr

<gr oupl d>gov. va. hnp</ gr oupl d>
<artifactld>terndb</artifactld>

<ver si on>${t er ndb. ver si on} </ ver si on>
<cl assi fi er>l oi ncdb</cl assifier>
<type>zi p</type>

<overWite>fal se</overWite>
<lartifactltenp

<artifactltenp

<gr oupl d>gov. va. hnp</ gr oupl d>
<artifactld>terndb</artifactld>

<ver si on>${t er ndb. ver si on} </ ver si on>
<cl assi fi er>sctdb</cl assifier>
<type>zi p</type>

<over Wite>fal se</overWite>
</artifactltenp

<fartifactltens>

<out put Di rect or y>${basedi r}/ dat a</ out put Di r ect ory>
<over Wit eRel eases>f al se</ over Wit eRel eases>
<over Wit eSnapshot s>t rue</ over Wi t eSnapshot s>
</ configuration>

</ executi on>
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