LEXBIG BROWSER
QUICK START GUIDE

Version 1.0.1

@ NIATIONA
o L CANCER
; INSTITUTE

S
%% Center for Bioinformatics

December 5, 2006







INTRODUCTION

About LexBIG Support for caCORE

Throughout the time that the caCORE 3.2 release is in production, the NCI Center for
Biomedical Informatics and Information Technology (CBIIT) is offering the same
terminology data on two terminology servers. The production caCORE 3.2 relies on the
DTS/DTSRPC and Metaphrase terminology infrastructure, but in parallel, a “quasi-
production” version of caCORE 3.2 is also being made available for testing and
evaluation by caCORE API users. The production and quasi-production instances of
caCORE 3.2 support the same client-side API. The only difference is that the quasi-
production service calls LexBIG—not DTS/DTSRPC and Metaphrase—to satisfy calls
for terminology data.

Beginning with the release of caCORE after 3.2, CBITT anticipates deprecation of the
DTS/DTSRPC and Metaphrase infrastructure and adoption of the LexBIG infrastructure
on the production tier of caCORE. We therefore encourage all caCORE API users to
(1) regression test the terminology-related functionality of all existing applications
against the quasi-production version of caCORE, and (2) develop and QA new
applications against the quasi-production service as well as the production caCORE.
This will help us discover any problems with our LexBIG implementation before the
decision is made to use LexBIG to support the production tier of caCORE.
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About the LexBIG Browser

The LexBIG Browser tool is mainly intended for administrators of the LexBIG service.
It was written by the Mayo Clinic using the native LexBIG API. Although the
application’s graphical user interface (GUI) provides much functionality that is used
only by service administrators, it also provides other functionality that is useful for
application developers. This Quick Start Guide focuses on the developer functionality.

Since the LexBIG Browser was written using the native LexBIG API and not the
caCORE API, the Browser uses some conventions that are unfamiliar to caCORE API
users:

e Terminologies are called code systems.
e Search criteria are called restrictions.
e The subset of a terminology that satisfies search criteria is called a code set.

These differences in terminology are the result of architectural differences between
LexBIG and our current infrastructure. We encourage you to bear with the differences,
because the LexBIG architecture offers much functionality and many performance
benefits.

The LexBIG Browser enables you to determine—independent of the caCORE API—
which data in a code system satisfy the search criteria that you want to use. If you write
caCORE API code that you expect to return concepts from both the NCI Metathesaurus
and the MGED Ontology, you can use the LexBIG Browser to generate a set of
concepts from both code systems. You can then use this set of concepts to verify that
your caCORE API calls and the programming logic in your application are producing
the correct results.

Because the LexBIG Browser uses the native LexBIG API, you can use search
techniques that find Boolean products of multiple code sets. You can also perform other
operations that are not currently supported in caCORE 3.2, but which we plan to
support in the next caCORE release.

During the 3.2 production cycle, you can use the LexBIG Browser to generate test sets
and verify data returned by calls to the caCORE API. You can also experiment with the
new LexBIG service capabilities that will be supported in subsequent caCORE
releases.
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USING THE LEXBIG BROWSER

The LexBIG Browser provides a simple graphical user interface (GUI) for testing
LexBIG APl methods and quickly viewing the results. You can compare the results with
the results of your application. This tool supports nearly all of the public methods
defined by the LexBIG API.

In addition to its testing capabilities, the LexBIG Browser supports administrative
functions. Only users with specific permissions can perform those functions. If you are
an administrator, see Additional References on page 16 for links to pertinent
documentation.

Contents of This Guide

This guide provides an overview of the LexBIG Browser interface and the features that
can benefit application developers. It includes the following topics:

e Launching the LexBIG Browser on this page
e About the Main Browser Interface on page 4
e Selecting Code Sets and Graphs for Queries on page 6
e Building Queries on page 7

° Adding a Restriction for a Code Set on page 8

°  Setting Query Options for a Code Set on page 10

° Adding a Restriction for a Code Graph on page 12

°  Setting Query Options for a Code Graph on page 13
e Shortcuts for Working with Graphs on page 16

e Additional References on page 16

Launching the LexBIG Browser

Note:

This guide assumes that you have downloaded and installed the LexBIG Browser from
GForge at http://gforge.nci.nih.gov/?group-id=14.

The LexBIG installation includes a gui folder, which includes an executable file for
launching the Browser. Table 1.1 lists the names of executable files for various
operating systems.

Operating System File Name
Linux Linux 64-1bGUI.shor Linux-1bGUI.sh
Mac OS X OSX-1bGUI.command
Windows Windows—-1bGUI.bat

Table 1.1 Executable files listed by operating system
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About the Main Browser Interface

The executable file launches a command-line window, followed by the Browser GUI
interface shown in Figure 1.1.

menu commands panel listing available code buttons for performing actions
systems and their metadata on a selected code system
(SEX]
Commands Help

Available Code Systems

Code System Mame Cade System Wers... | URN Tag Status Last Update Time Deactivate Time De izet Cade Set
gene_ontalogy UMASSIGNED urntlsid:bioontology.org:gene_ont...  PRODUCTION  active 9:11:03 AM on 10/12{2006 2
MCI MetaThesaurus Z2005AC urnioid:2,16,840,1,113883,3.26.1.2  PRODUCTION  active 9:11:08 AM on 10/12/2006 NC| | Get Code Graph
NCIfTAhesaurus 03.12a urnioid:2.16.640.1.113883.3.26.1.1 PRODUCTION  active 9:11:12 AM on 10/12/2006 NC
UMLSA® Semantic Metwork 3.2 urn:lsi:nlm, i, gow:semnet PRODUCTION  active 10:54:06 &M on 10/17/2006 Th [ Get History:
< >
Selected CodedNod s and CodedNodeGraphs Restrictions
0{C5) - HCI_Thesaurus 03,123 Coded Node Set 0 - NCI_Thesaurus 03.12a
1(CG) - NCI_Thesaurus 03.12a
2 {C5) - NCI MetaThesaurus 20054C

F{CE) - NCI MetaThesaurus 200SAC
4{C5) - 0 union 2

5{CS) - O intersection 2

& {C5) - 0 difference 2

[CJonly tnclude active Codes

[Set Sark Optmns] [Reso\ve Code Set]
list of code sets and buttons for performing panel for adding
code graphs for a actions on selected restrictions to selected
selected code system code sets and graphs codes sets and graphs

Figure 1.1 Main LexBIG Browser interface

Interface Terminology
code system

Equivalent to a vocabulary in the DTSRPC.
code set
A result set that can be restricted by properties.
code graph
A result set that can be restricted by roles or associations.

restriction

The property, role, or association that you want to use as a search term or for which
you want to restrict a result set.
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Table 1.2 lists and describes each main interface component.

Component

Description

Available Code Systems
(upper panel)

Shows all of the available code systems and their metadata.

Most of the functions in the upper panel are used by

administrators. As a developer, you can use this panel for the

following tasks:

e To select a code system so that you can perform specific
actions on related code sets and code graphs in the lower
panels

e To use specific menu commands discussed in the next
section, Menu Commands.

Selected CodedNodeSets
and CodedNodeGraphs

(lower left panel)

Enables you to perform the following tasks:
e Create queries on selected code sets and code graphs
e Add selected sets and graphs to the Restrictions panel.

Restrictions

Enables you to add, edit, and remove restrictions for selected
code sets and code graphs.

Table 1.2 Main LexBIG Browser interface components (all panels)

Menu Commands

LexBIG menu commands Table 1.3 lists and describes the menu commands available
on the upper panel. These commands are useful for application developers.

Command

Description

Commands menu

View Log File Opens the LexBIG Log window, which shows selected options:
LexGUI errors, LexGrid logging, LexGrid loading messages,
and SQL statements. Click the Configure button to set options.

Exit Closes the GUI and the command line window.

Help > About Currently shows an e-mail address for questions and bug

reports; a Help page is not yet available.

Table 1.3 LexBIG menu commands
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Selecting Code Sets and Graphs for Queries

The top four buttons on the right side of the upper panel are used for working with data.
Select a code system in the upper panel, then use the four buttons listed in Table 1.4 to
create queries, view history information for thesaurus data, or refresh the available
code systems.

Button Name Description

Get Code Set Adds the selected code system to the lower left panel as a code set.
Each set is preceded by a number and the prefix CS. The list
numbers start at zero. (See Figure 1.2 on page 7.)

Get Code Graph Adds the selected code system to the lower left panel as a code
graph. The graph is preceded by a number and the prefix CG. The
list numbers start at zero. (See Figure 1.2 on page 7.)

Get History Opens a History Viewer window that enables you to view the history

for a selected code system. The window includes the following tabs:

e Baselines: Displays baseline metadata by date range, from
earliest to latest; also displays the Release URN.

e Descendants/Ancestors/Creation: Displays descendants,
ancestors, creation version, and change versions for a specified
concept.

e Edit Actions: Displays edit histories for specified concepts.

Note: Currently, you can view history information only for the NCI
Thesaurus.

Refresh Refreshes the available terminologies and their metadata. Use this
feature when you are viewing a LexBIG environment that is being
modified by another process.

Table 1.4 Buttons in upper panel

The rest of this guide focuses on the two lower panels of the LexBIG Browser.
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Building Queries

Code sets or code graphs that you select in the upper panel appear in the list box of the
lower left panel, as shown in Figure 1.2. The availability of the buttons on the right
depends on what you select on the left.

Selected CodedModeSets and CodedModeGraphs

0 (C5) - NCI_Thesaurus 03,12a

1 {iCE) - MCI_Thesaurus 03.12a

2 (C5) - NCI MetaThesaurus Z005AC
3 (CE) - MCI MetaThesaurus 2005AC
4 (C3) - 0 union 2

5 (C5) - 0 inkersection 2

& (C5) - 0 difference 2

Remove

Figure 1.2 Lower left panel with selected code sets and code graphs

Table 1.5 describes the buttons on the right of the panel and explains how your
selections affect their availability.

Button Name Description and Availability

Union Enabled when two code sets or two code graphs are selected,;
creates a virtual code set or code graph representing the Boolean
union of the two items. Restrictions applied to either item remain
in effect.

Intersection Enabled when two code sets or two code graphs are selected,;
creates a virtual code set or code graph representing the Boolean
intersection of the two items. Restrictions applied to either item
remain in effect.

Difference Enabled when two code sets or two code graphs are selected,;
creates a virtual code set or code graph representing the Boolean
difference of the two items. Restrictions applied to either item
remain in effect.

Restrict to Codes Enabled if both a code set and a code graph are selected; creates
a virtual code graph that is restricted to concept codes belonging
to the selected code set.

Table 1.5 Buttons for building queries
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Button Name

Description and Availability (Continued)

Rst to Source Codes

Enabled if both a code set and a code graph are selected; creates
a virtual code graph that is restricted to source codes belonging to
the selected code set.

Rst to Target Codes Enabled if both a code set and a code graph are selected; creates
a virtual code graph that is restricted to target codes belonging to
the selected code set.

Remove Enabled if one code set or code graph is selected; removes the

selected item.

Table 1.5 Buttons for building queries (Continued)

Adding a Restriction for a Code Set

When you select a code set in the lower left panel, the name of the selected set
appears in the Restrictions panel on the right, as shown in Figure 1.3. Use the upper
half of the panel to apply restrictions, and use the lower half to set query options and

resolve queries.

For more information on setting query options, see Setting Query Options for a Code

Set on page 10.

code set name

buttons for applying restrictions

Restrictions

Coded Mode Sek 0 - NCI_Thesaurus 03,12a

[Jonly Include Active Codes

i

Set Sort Options ] [Resu:ulve Code Set

controls for setting query options

Figure 1.3 Restrictions panel showing selected code set
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To add a restriction, follow these steps:
1. Click the Add button.

2. In the Configure Restriction window (shown in Figure 1.4), select restriction
options: restriction type, text pattern, and algorithm.

Note: English is the only available language

3. (Optional) Check the Preferred Only box to use the preferred term and restrict
the size of the result set.

4. Click OK to add the restriction.

I Configure Restriction

Restriction Twpe | Restrict to Matching Designations | »

Makch Texk
Makch Algorithm | LuceneCuery w
Makch Language w

Preferred only [ ]

[ Ok ] [ Cancel

Figure 1.4 Configure Restriction window

Added restrictions appear in the upper half of the panel, as shown in Figure 1.5.
When you select a restriction, the Edit and Remove buttons are enabled.

° Click the Edit button to change an existing restriction.

° Click the Remove button to remove an existing restriction.

Resktrictions
Coded Mode Set 0 - NCI_Thesaurus 03.12a

Designations Matching 'benign breast neoplasm’

Edit

Rermone

[]only Include Active Cades

[Set Sork Opkions ] [Resnlve Code Set

Figure 1.5 Added restriction for a code set
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Setting Query Options for a Code Set

After adding a restriction, follow these steps to set query options and resolve the query:

10

1.

3.
4.

(Optional) To exclude inactive codes, check the Only Include Active Codes
check box.

(Optional) Click the Set Sort Options button to open the Set Sort Options
window, shown in Figure 1.6.

To select options and establish a sort order, follow these steps:

a. Inthe Available Sort Options area, select an algorithm from the drop-down
list.

b. Select the Ascending or Descending option.

c. Click the Add button. The sort option appears in the Current Sort Order
field.

d. Repeat steps (a) through (c) to add more algorithms. To re-order the list,
click the Move Up or Move Down buttons.

e. Click OK.

_1Set Sort Options

Current Sork Order
matchTaQuery - Ascending

Available Sort Options

<

code3ystem

Algorithm Description:  Sork the results according to the code svstem

(%) Ascending () Descending

[ Ok ] [ Cancel

Figure 1.6 Set Sort Options window

Click the Resolve Code Set button to execute the query.
In the Result Browser window, click an item in the left pane.
° Metadata for the selected item appears in the upper right pane.

° A graph for the selected item appears in the lower right pane.
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Figure 1.7 shows the Result Browser window with a list of returned concepts.
When you select a concept code on the left, the upper right pane shows a full
description of the concept. The lower right pane shows a graph view of
neighboring concepts.

CE Result Browser E]@

12486 - Plasma Cell # || [Coding Scheme: NCI_Thesaurus - urnioid:2.16.540.1.113883.3.26.1.1 ~
3161 - Leukemia Concept Code: C12519

(7340 - Hematopoietic and Lymphoid Meoplasm (Ankig Entity Description: Peripheral Blood Cell

C15838 - Prevent Transmission of HIY/Safety Blood S Is Active: true

C32213 - Blood Wessel Tissue Presentation PODO01: Peripheral Blood Cell

(C32212 - Blood Capillary Is Preferred: true

(C33643 - MNegative Bone Marrow and Peripher al Blood Data Type: string

C33647 - Prolymphocytes Exceed 55 Percent of Lympt Representational Form: Preferred_MName

61009 - Blood Type Presentation PO003: Blood Cell

38643 - Extensive Bone Marrow and Blood Involeeme Is Preferred: false

C12519 - Peripheral Blood Cell Data Type: string

(C55977 - CTCAE Grade 5 Other Blood and Bone Matra Representational Form: PT

C12679 - Blood Vessel Source: CTRM v

(23363 - Murine Peripheral Elood Lymphocyte
(C35331 - Blast Cells Present in Peripheral Blood

35524 - wWhite Blood Cell Count Increased C12520

15430 - Peripheral Blood Stem Cell Transplantation

23469 - Murine Lymphacytes Platelet

C23467 - Muring Neutrophils C12529

23466 - Murine Eosinophils

C23465 - Muring Basophils Leukocyte

23464 - Murine Granulocytes

23463 - Muring Leukocytes hasSubtype C12946
23462 - Murine Reticulocytes periphera| Blood Stem Cell
15192 - Blood Transfusion hasSubtype

C23461 - Murine Erythroblasts hassdih C12521

C15191 - Pheresis asuaipe

C41067 - whole Blood C12519 i aaie Erythrocyte

55966 - CTCAE Grade 4 Other Blood and Bone Marro i

38792 - Blood Group Glyoolipid Biosynthesis - Meolact perlpheral Blood Cell IsPhysicalPatOf C12434

(35791 - Blood Group Glycolipid Biosynthesis - Lact Se ResultAnatomyOf Blood

C15580 - Intra-Operative Blood Salvage

51226 - Punctured Blood Vessel Gene_Product_Expressed_In_ C 166 74

C23456 - Murine Abnormal Red Blood Cell Py

CZ3455 - Murine Erythrocytes is& Hematopoiesis

C35471 - Nudleated Red Blood Cells Present

C23454 - Murine Blood Platelets C18283 .

23453 - Murine Blood Cells VAV Protein

Z21361 - CDZ Gene

C15773 - Leukocyte Banking = C32725
(i55954 - CTCAE Grade 3 Other Blood and Bone Mar;o Hematopoietic and Lymphoid Cell

Figure 1.7 Result Browser window for code set

5. To close the Result Browser window, use the convention for your operating
system.

For example, if you are using Windows, click the Close button :

11
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Adding a Restriction for a Code Graph

When you select a code graph in the lower left panel, the name of the selected graph
appears in the Restrictions panel on the right, as shown in Figure 1.8. Use the upper
half of the panel to apply restrictions.

code graph name buttons for applying restrictions

Restrictions
Zoded Mode Graph 1 - NCI_Thesaurus 03,124

Relation Conkainer v
Focus Code

Focus Code System w
Max Fesolve Depth | -1 Resolve Forward [ | Resolve Backward

Set Sort Options ] [Resu:ulve as Set ] [Resu:ulve as Graph

controls for setting query options

Figure 1.8 Restrictions panel showing selected code graph

To add a restriction, follow these steps:
1. Click the Add button.

2. In the Configure LexBIG window, select restriction options: restriction type,
association names, and association qualifiers.

— Configure LexBIG

Restriction Tyvpe | Restrick ko Associations w

Association Mames | allele_fbsent_From_Wild-type_Chromosomal_Loc| A
Allele_associated_with_Disease
Allele_Ceases_Function_In_Pathway
Allele_Has_abnormalicy
Allele_Has_Activity
Allele_In_Chromosomal _Location
Allele_Is_Cancer_Related_Type
Allele_tok_aAssociabed_With_abnormality p—

£ *

Association Qualifiers | 5llvaluesFrom
somed aluesFram

Figure 1.9 Configure LexBIG window

12
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3. Click OK to add the restriction.

Added restrictions appear in the upper half of the panel. When you select a
restriction, the Edit and Remove buttons are enabled.

° Click the Edit button to change an existing restriction.
° Click the Remove button to remove an existing restriction.

Figure 1.10 shows the panel with an added restriction.

Restrictions
Zoded Mode Graph 1 - NCI_Thesaurus 03,124

Matching Associations ‘Allele_Associated With_Disease’

Edit

Remove

Relation Conkainer v
Focus Code

Focus Code System w
Max Fesolve Depth | -1 Resolve Forward [ | Resolve Backward

[Set Sort Options ] [Resu:ulve as Set ] [Resu:ulve as Graph

Figure 1.10 Added restriction for a code graph

Setting Query Options for a Code Graph

When you select a code graph, the lower half of the Restrictions panel provides an
expanded set of options, as shown in Figure 1.10 on page 13. These options enable
you to set additional variables for resolving a code graph.

Follow these steps to set query options and resolve the query:

1. Set options as described in Table 1.6.

Option Description
Relation Container (Optional) Shows the name of the CodingScheme Relations
container to be queried. Select an option from the drop-
down list.

Note: EVS currently uses only one relation container per
vocabulary. The ability to split relationships into types might
be used in the future.

Focus Code (Optional) Provides the code used as a starting point for
resolving graph relations. This value may be required for
some queries, depending on the requested associations.

Table 1.6 Query options for a graph set

13



LexBIG Browser Quick Start Guide

Option Description (Continued)

Focus Code System (Optional) Shows the names of available code systems that
contain the focus code. Select a name from the drop-down
list.

Note: Relationships can be defined between concepts in
different code systems. EVS does not currently do this.

Max Resolve Depth Sets the depth (number of levels) at which the graph should
be resolved. The default value of -1 does not limit the depth.

Resolve Forward Populates codes downstream from the focus node, based
on the directionality defined by each association. Check the
box to turn on this option.

Resolve Backward Populates codes upstream from the focus node, based on
the directionality defined by each association. Check the
box to turn on this option.

Table 1.6 Query options for a graph set (Continued)

2. (Optional) Click the Set Sort Options button to open the Set Sort Options
window, shown in Figure 1.6 on page 10. To select options and establish a sort
order, follow these steps:

a. Inthe Available Sort Options area, select an algorithm from the drop-down
list.

b. Select the Ascending or Descending option.

c. Click the Add button. The sort option appears in the Current Sort Order
field.

d. Repeat steps (a) through (c) to add more algorithms. To re-order the list,
click the Move Up or Move Down buttons.

e. Click OK.

3. Click the Resolve as Set button to resolve and display the query as a coded
node set; or

Click the Resolve as Graph button to resolve and display the graph results.
4. In the Result Browser window, click an item in the left pane.
° Metadata for the selected item appears in the upper right pane.

° A graph for the selected item appears in the lower right pane.

14
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Figure 1.11 shows the Result Browser window with a list of returned concepts.
When you select a concept code on the left, the upper right pane shows a full
description of the concept. The lower right pane shows a graph view of
neighboring concepts.

E Result Browser

M= X

7566 - Sporadic Breast Carcinom| . | (Coding Scheme: NCI_Thesaurus - urnioid: 2, 16.840.1,.113883.3.26.1.1 ~

7203 - CD4+ 056+ Hematoder
C7201 - Infrequent Meoplasm
6473 - Wascular Bone Meoplasm
54099 - Malignant Central MNerva
(C5025 - Benign Verrucous Lesion
(C5389 - Benign Atrial Meoplasm
8027 - Malignant Testicular Mon-
125024 - Proskate Carcinoid Turmor
Z5333 - Malignant Pulmonary wein
5380 - Malignant Pulmonary Arke
43371 - Allogeneic GM-CSF-5ecn
4295 - Mesonephric Meoplasm
4294 - Benign Mesonephroma
C17965 - BRCAL Gene

C4290 - Mixed Germ Cell Tumor
CA105 - Malignant Liveal Neoplasn
6104 - Benign Uveal Meoplasm
C50976 - SNCE wt allele

6103 - Metaskatic Malignant Meo
Z13257 - Breast Milk

C5379 - Malignant Superior Yena i
C5377 - Malignant Inferior Yena C
5375 - Malignant Aortic Meoplasr
5371 - Malignant Cardiac Germ C
7549 - Metastatic Malignant Meo
(5370 - Cardiac Myeloid Sarcoma
7543 - Malignant Renal Meoplasn
7547 - Malignant Penile Meoplasr
7546 - Metastatic Malignant Meo
7545 - Malignant Pharyngeal MNei

7544 - Metastatic Malignant Meol™

4 *

Concept Code: C5339
Entity Description: Benign Atrial Neoplasm
Is Active: brue
Presentation PO001: Eenign Atrial Meoplasm
Is Preferred: true
Data Type: skring
Representational Form: Preferred_Mame
Presentation PO003: Eenign Atrial Meoplasm
Is Preferred: false
Data Type: skring
Representational Form: PT
Source: NCI
Presentation PO004: Eenign Atrial Tumor
Is Preferred: false
Data Type: string

C5389

Benign Atrial Neoplasm FrimavansstemicSitCardiae Atrium

C3499
Atrial Myxoma

C12728

hasSubtype

izh

C360:
Benign Cardiac

Figure 1.11 Result Browser window for code graph

To close the Result Browser window, use the convention for your operating

system.

For example, if you are using Windows, click the Close button :

15
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Shortcuts for Working with Graphs

When viewing query results in the Result Browser, the bottom right pane displays a
graph (see Figure 1.11 on page 15). Graphs are adjustable and dynamic. They respond
to mouse clicks, dragging, and mouse/keyboard shortcut combinations.

Table 1.7 lists shortcuts for working with graphs.

Shortcut What it does
Click and drag within the lower right pane Moves the image around within the pane.
Right-click and move mouse up Zooms out.
Right-click and move mouse down Zooms in.
Right-click in the white space Resizes the view to fit within the pane.
CTRL + + (plus sign) Lengthens the graph connection lines.
CTRL + - (minus sign) Shortens the graph connection lines.
Ctrl + [Number] Changes the orientation of the graph.

Table 1.7 Keyboard shortcuts for working with graphs

Additional References

For more information on the LexGRID Vocabulary Services for caBIG™, see the
following references:

e Programmer Reference: LexBIG (Developer’s Technical Guide), v1.0.1
e Administrator Reference: LexBIG (Installation and Administration Guide), v1.0.1

You can download copies of these references from GForge at
https://gforge.nci.nih.gov/frs/?group_id=14.
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