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1. INTRODUCTION

1.1. SCOPE

The scope of the ImmPort contract is to provide advanced information technology support in
the production, analysis, archiving, and exchange of scientific data for a diverse community of
life science researchers.

1.2. PURPOSE

The Immunology Database and Analysis Portal (ImmPort) applications are being developed
by a Peraton-led team. Previous development was performed by the same team under
Northrop Grumman Information Systems (NGIS) with academic partners from the University
of California San Francisco in the current contract (phase 2 and 3) and the University of
Texas-Southwestern in the prior phase 1 contract. The ImmPort system is intended to serve as
a long-term, sustainable archive of data generated by investigators funded through the
Division of Allergy, Immunology, and Transplantation (DAIT) of the National Institute of
Allergy and Infectious Disease (NIAID), National Institutes of Health (NIH). The ImmPort
system consists of an extensive data warehouse containing an integration of experimental and
clinical data supplied by NIAID/DAIT-funded investigators. The ImmPort system is freely
accessible as a resource to all scientists in the research community.

This System Architecture and Software Design Specification (SASDS) defines the overall
ImmPort architecture and software design specification identified by the Peraton ImmPort
Team (hereinafter referred to as the ImmPort Team) for the ImmPort system developed for
NIAID/DAIT. The architecture and design described in this document focus on the
capabilities that are implemented in the ImmPort family of applications as of June 30, 2021.

1.3. BACKGROUND

The key objective of the SASDS version 6.0 is to provide an update to the hardware and
software specifications of the system. The ImmPort project has evolved, such that systems
are now hosted in a production or near-production mode at both the NIAID hosting facility as
well as Amazon Web Services (AWS) cloud environment. In general, the long-term goal,
which is in progress, is to provide hosting of data while it is private and being QC'ed and
curated in ImmPort related applications housed at the NIAID hosting facility. When data is
shared with the general scientific community, data would be transferred to AWS for easier
re-use of these data for analysis, or in short, to bring the data to the analysis tool. This
bifurcation of systems allows ImmPort and NIAID staff to maintain maximum control over
data while it is sensitive and private, and more flexibility for re-use and distribution when the
data is shared in AWS.

The ImmPort contract includes a shift in focus to lessen the level of effort spent on the
development, maintenance, and outreach for analysis tools and reference data capabilities.
The FLOCK flow analysis tool suite continued to have constant usage and increased interest
and publications related to tool usage and results, so the decision was made to continue
support of that application. As a result of these decisions, the retired tools and queries will not
appear in this design document.
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For the remaining features of ImmPort, it was recognized a general code refresh was
necessary given the overall age of the software and supporting stack of frameworks. As a
result, the ImmPort team progressed incrementally through the upgrade of features into a new
software architecture detailed in this document. For the purposes of this document, newer
code architecture is referred to as "ImmPort 3.0", while the prior architecture being gradually
replaced is referred to as "ImmPort 2.0". This document will detail the ImmPort 3.0
architecture for features that have been upgraded or will soon be upgraded and will keep the
existing documentation in place for ImmPort 2.0 features not yet upgraded in the production
environment. As features are completed, this document will be accordingly updated. The
functional requirements documents for features in progress for the upgrade will also be
available and referenced in this document.

Compared to prior versions of this document that detailed ImmPort 2.0 architecture, the
overall system architecture for ImmPort 3.0 is being simplified to have a less dense
middle-tier. As a result, the need to document detailed design packages in this SASDS is
reduced, since the same middle-tier approach is utilized across the features in a given
application and the EJB tier has been removed.

The database documentation has been moved online, so is no longer described in detail in
this document. References to the freely available online materials will be provided in this
document. Far more detail about the database fields, tables, and ERD diagrams are available
online than in prior versions of the SASDS, so the overall amount of information has
increased markedly. Additionally, since the SASDS document was released the entire
database in MySQL is available for anyone to download and re-use, making comprehension
of the database architecture much simpler.

This document is to be considered a “work in progress” and will evolve during the life of the
ImmPort effort as additional requirements are implemented, new requirements are identified,
and others are modified or deleted.

2. IMMPORT TOOLS ON AMAZON WEB SERVICES

The ImmPort tools deployed on Amazon Web Services (AWS) are designed primarily to

1. Identify studies of interest for users to evaluate for future analysis. The application
performing this feature is ImmPort Shared Data.

2. Download studies of interest. The application performing this feature is ImmPort Data
Browser.

3. Provide a unified platform for several ImmPort resources such as documentation,
tutorials, upload templates, example packages, blogs. The application performing this
feature is ImmPort Portal.

In addition to the above applications, the AWS infrastructure is utilized to develop Alpha and
Beta tools to obtain feedback on utility from the user community. Tools such as
ImmuneXpresso and the Cell Ontology browser fit into this category. Finally, the AWS
infrastructure is being used to host production applications developed by other research teams
funded by DAIT without the funding to support a federal system. ImmuneSpace is the first
example of this usage of ImmPort resources.
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2.1. DATABASE ARCHITECTURE
2.1.1. OVERVIEW

Currently ImmPort has 3 databases instantiated in the production environment, 2 use Aurora
MySQL databases, and the third (Ontology) uses a local MySQL installed on an Ubuntu
server. The plan is to move the Ontology database to the Aurora MySQL in the next year.

1. Shared Data - read-only, data that has been shared to the public
2. Metric - read/write metric from the various applications is logged to this database
3. Ontology - read-only, contains data to support the Cell Ontology browser

2.1.2. Shared Data

The Shared Data database contains all the data shared for public access as part of the Data
Release process. The Data Release process occurs approximately 4 to 6 times per year.
Between releases, data remains static and accessed primarily using read-only api. With each
release, we create a new database, named DRXX SHARED DATA, and at the time of the
Data Release, the connection string for the applications is updated to use the new version of
the Shared Data database.

2.1.2.1. Administrative

This diagram represents the tables used to capture Program and Contract information.
Several contracts can be linked to one Program and one or more studies can be linked to
each contract.

program contract_grant contract grant_2 study
P * program_id INTEGER P * contract_grant_id INTEGER PF * contract_grant_ id INTEGER
F * category VARCHAR2 (50) * category VARCHAR2 (50) ; PF * study_accession VARCHAR2 (15)
description VARCHAR2 (4000) description VARCHAR2 (4000)
end date DATE end_date DATE
link~ VARCHAR2 (2000) t * external_id VARCHAR2 (200)
* name VARCHAR2 (200) link VARCHAR2 (2000)
short_name VARCHAR2 (10) name VARCHAR?2 (1000)
start date DATE F * program_id INTEGER
- start_date DATE
program_ 2 personnel contract_grant_2 personnel
PF * program_id  INTEGER PF * contract_grant_id INTEGER
PF * personnel_id INTEGER PF * personnel_id INTEGER
F role_type VARCHAR2 (12) F role_type VARCHAR2 (12)
personnel
P * personnel_id INTEGER
email VARCHAR?2 (100)

* first_name VARCHAR2 (50)
* last_name VARCHAR2 (50)
* organization VARCHAR2 (125)
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2.1.2.2. Study

This diagram represents information for the overall design of the study. The arm_or_cohort table is used
to link studies to subjects using the arm_2_subject table. The study _file table is used to link various
types of files, uploaded by data providers, where the file contents may or may not be structured. Examples
of file types uploaded are Case Report forms, generic study data, lab results, assessments, etc. Some of
these files may be parsed and loaded into tables like assessment/assessment_component and

lab_test panel/lab_test. Assay result files are not normally loaded into the study_file table but are stored
in the file_info table and usually associated with an expsample record. The

study 2 condtion_or_disease table supports associating one or more conditions/diseases to a study. The
terms for the conditions/diseases are in the 1k_disease table, which uses the Disease Ontology and Human
Phenotype Ontology, as the source for the terms. The study_categorization table provides a method to
link a study to broad research focus areas. Examples of research focus areas are Immune Response,
Vaccine Response, Transplantation, etc.

arm_or _cohort
P * arm_accession VARCHAR2 (15)
description VARCHAR2 (4000)
name VARCHAR2 (126)
F * study_accession VARCHAR2 (15)
VARCHAR?2 (20)
INTEGER

type
F * workspace_id

i

= study_personnel study study 2 condition or di
P % PEIGEN FEEEEEEn VARG () P * study_accession VARCHAR?2 (15) PF * study_accession  VARCHAR2 (15)
site_name VARCHAR2 (100) actual_completion_date DATE [*—SP * condition_reported VARCHAR2 (550)
smail NG (o) actual_enrollment INTEGER F condition_preferred VARCHAR2 (250)
first_name VARCHAR2 (40) actual start date DATE -
honorific VARCHAR2 (20) age e VARCHAR2 (25)
josHrme VEARGRA (EI0) brief_description VARCHAR2 (4000) study glossary
ored . JARCHARZ (10090 by brief title VARG (Ae)) PF * study accession VARCHAR2 (15)
Sraznization VAR (23 * clinical_trial VARCHAR2 (1) + definion VARCHAR? (500)
P, QG aeEy VAN () condition_studied VARCHAR2 (1000)  |e—dp  term VARCHAR2 (125)
F stuqy_accesslon VARCHAR2 (15) * del_id INTEGER F * workspace id INTEGER
suffixes VARCHAR?2 (40) description CLOB Racel
title_in_study VARCHAR2 (100) il VARCHAR2 (250)
* workspace_id INTEGER endpoints CLOB
gender_included VARCHAR2 (50)
hypothesis VARCHAR2 (4000) study categorization
initial_data_release_date DATE P * study_categorization_id INTEGER
study_2_protocol initial_data_release_version VARCHAR2 (10) [—<UF * research_focus VARCHAR2 (50)
PF * study_accession VARCHAR2 (15) 8 intervention_agent VARCHAR2 (1000) UF * study_ac?:ession VARCHAR?2 (15)
PF * protocol_accession VARCHAR2 (15) latest data_release_date DATE
latest_data_release_version VARCHAR2 (10)
maximum_age VARCHAR?2 (40)
minimum_age VARCHAR2 (40) study file
objectives CLOB "JP * study_file_accession VARCHARZ (15)
* description VARCHAR2 (4000)
* file_name VARCHAR2 (250)
study pubmed F * study_accession VARCHAR?2 (15)
PF * study accession VARCHAR2 (15) F o e s [3e VEGICIRAE ()
P+ pubmed_id VARCHAR?Z (16) workspace_id INTEGER
authors VARCHAR?2 (4000) 1
doi VARCHAR2 (100) q a a q
issue VARCHAR2 (20) inclusion_exclusion study_link
journal VARCHAR2 (250) P * criterion_accession VARCHAR2 (15) P * study_link_id INTEGER
month VARCHAR2 (12) vl criterion VARCHAR2 (750) hame VARCHAR2 (500)
F criterion_category VARCHAR2 (40) F * study_accession VARCHAR2 (15)
F * study_accession VARCHAR? (15) type VARCHAR2 (50)
F * workspace_id INTEGER value VARCHAR2 (2000)
* workspace_id INTEGER
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These tables contain subject-level information. A subject may be linked to one or more studies via the
arm_2 subject table. The arm_2_subject allows the data model to capture the age of the subject at the

time of each study. This is important when individual studies are part of a larger longitudinal study and
the time frame can span several years. The biosample table represents the material obtained from the

subject at a specific point in time. For example, if the protocol called for obtaining a blood sample on
Dayl1, Day 7, and Day28, there would be 3 biosample records for each subject.

immune exposure

P
F

F

F

* exposure_accession

** arm_accession
disease_ontology_id
disease_preferred
disease_reported
disease_stage_preferred
disease_stage_reported
exposure_material_id

exposure_material_preferred

*

exposure_material_reported
exposure_process_preferred
exposure_process_reported
subject_accession

*

ment component

o

=

Bl

Rl

=

=

* assessment_component_accession VARCHAR2 (15)

age_at_onset_preferred
age_at_onset_reported
age_at_onset_unit_preferred
age_at_onset_unit_reported

* assessment_panel_accession
is_clinically_significant
location_of_finding_preferred
location_of_finding_reported
name_preferred

* name_reported

organ_or_body_system_preferred
organ_or_body_system_reported

* planned_visit_accession
reference_range_accession
result_unit_preferred
result_unit_reported
result_value_category
result_value_preferred
result_value_reported
study_day

* subject_accession
subject_position_preferred
subject_position_reported
time_of_day
verbatim_question
who_is_assessed

* workspace_id

arm_2 subject
PF * arm_accession VARCHAR?2 (15)
VARCHAR2 (15) PF * subject_accession VARCHAR2 (15)
VARCHAR2 (15) F * age_event VARCHAR?2 (50)
VARCHAR2 (100) age_event_specify VARCHAR2 (50)
VARCHAR2 (250) PF="""F * age_unit VARCHAR? (50)
VARCHAR2 (550) max_subject_age REAL
VARCHAR2 (50) min_subject_age REAL
xﬁ:g:ﬁ:g 888; subject_phenotype VARCHAR2 (200)
VARCHAR2 (200) 14
VARCHAR?2 (200) f
VARCHAR2 (100) 3 - S.UbJeCt
VARCHAR2 (100) bf———— P sub]ect_accesslon_ VARCHAR2 (15)
VARCHAR2 (15) ancestral_population VARCHAR2 (100)
description VARCHAR2 (4000)
F ethnicity VARCHAR2 (50)
F * gender VARCHAR?2 (20)
F race VARCHAR2 (50)
race_specify VARCHAR2 (1000)

EAL F * species VARCHAR?2 (50)
VARCHAR2 (100) strain VARCHAR2 (50)
VARCHAR2 (40) strain_characteristics VARCHAR2 (500)
xﬁ;g:ﬁ;g gg; F * workspace_id INTEGER
VARCHAR2 (1)

VARCHAR2 (256) %
VARCHAR2 (256) adverse_event
xﬁ;g:ﬁ;g 8?8; P * adverse_event_accession VARCHAR2 (15)
VARCHAR?2 (100) causality VARCHAR2 (250)
VARCHAR2 (100) description VARCHAR?2 (4000)
VARCHARZ (15) end_s_tudy_day REAL
VARCHAR2 (15) end_f_:lme _ VARCHAR?2 (40)
VARCHAR?2 (40) location_of_reaction_preferred VARCHAR2 (126)
VARCHAR? (40) location_of_reaction_reported VARCHAR2 (126)
VARCHAR?2 (40) name_preferred VARCHAR?2 (126)
REAL name_reported VARCHAR2 (126)
VARCHAR2 (250) organ_or_body_system_preferred/ARCHAR2 (126)
REAL organ_or_body_system_reportedVARCHAR2 (126)
VARCHAR2 (15) other_action_taken VARCHAR2 (250)
VARCHAR?2 (40) outcome_preferred VARCHAR?2 (40)
VARCHARZ (40) outcome_reported VARCHAR2 (40)
VARCHAR? (40) relation_to_nonstudy_treatment VARCHAR2 (250)
VARCHAR2 (250) relation_to_study_treatment VARCHAR2 (250)
VARCHAR?2 (40) F sever!ty_preferred VARCHAR?2 (60)
INTEGER * severity_reported VARCHAR?2 (60)
start_study_day REAL
start_time VARCHAR2 (40)
F * study_accession VARCHAR?2 (15)
study_treatment_action_taken VARCHAR2 (250)
F * subject accession VARCHAR?2 (15)
F * workspace_id INTEGER

biosample
P * biosample_accession VARCHAR2 (15)
description VARCHAR2 (4000)
name VARCHAR2 (200)
F planned_visit_accession VARCHAR?2 (15)
F study_accession VARCHAR?2 (15)
study_time_collected REAL
F * study_time_collected_unit VARCHAR2 (25)
F * study_time_t0_event VARCHAR? (50)
study_time_t0_event_specify VARCHAR2 (50)
F * subject_accession VARCHAR?2 (15)
subtype VARCHAR? (50)
F o type VARCHAR2 (50)
F * workspace_id INTEGER
intervention
P * intervention_accession VARCHAR2 (15)
compound_name_reported VARCHAR2 (250)
F * compound_role VARCHAR?2 (40)
dose REAL
dose_freq_per_interval VARCHAR2 (40)
dose_reported VARCHAR2 (150)
dose_units VARCHAR2 (40)
duration VARCHAR?2 (40)
duration_unit VARCHAR2 (10)
end_day VARCHAR? (40)
end_time VARCHAR2 (40)
formulation VARCHAR2 (125)
is_ongoing VARCHAR?2 (40)
name_preferred VARCHAR2 (40)
* name_reported VARCHAR2 (125)
reported_indication VARCHAR?2 (255)
route_of_admin_preferred VARCHAR2 (40)
route_of admin_reported VARCHAR2 (40)
start_day VARCHAR2 (40)
start_time VARCHAR2 (40)
status VARCHAR2Z (40)
F * study_accession VARCHAR2 (15)
F * subject_accession VARCHAR?2 (15)
F * workspace_id INTEGER
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2.1.2.4. Assessment

Individual assessment_component records can be grouped together as a unit, using the
assessment_panel record. For example, an assessment_panel record may represent a questionnaire
filled out by a subject, and each of the 20 questions on the questionnaire is represented by 20
assessment_component records. Subject records are linked directly to assessment_component
records, which is different from biosample records which are linked to lab_test records. The reason
subject records are linked directly to an assessment is an assessment can occur without a biological
specimen being collected, for example when filling out a questionnaire. Assessment_component
records are linked to a planned_visit record, and the planned_visit record captures the temporal
aspects of when the assessments were made.

ment component subject

P * assessment_component_accession VARCHAR2 (15) P * subject_accession VARCHAR? (15)
:g:-:g.g:::g_fgsgergd S.EQI(EHARZ (100) ancestral_population VARCHAR2 (100)

F age_at onset unit_preferred VARCHAR?2 (40) F gte:rcﬂr‘l:?t!;on xﬁgg:ﬁ:g :?,8?0)
age_at onset_unit_reported VARCHAR2 (25) F * gender VARCHAR2 (20)

F * assessment_panel_accession VARCHAR2 (15) F race VARCHAR?2 (50)
is_clinically_significant VARCHAR2 (1) race_specify VARCHAR2 (1000)
location_of finding_preferred VARCHAR2 (256) F * spec_ies VARCHAR2 (50)
location_of_finding_reported VARCHAR2 (256) strain VARCHAR? (50)

N Egmz_fézgizfdd xﬁgg:ﬁs% ﬁgg; strain_characteristics VARCHAR2 (500)

- ;
organ_or_body_system_preferred  VARCHAR2 (100) ;o meEpeE INTEGER
organ_or_body_system_reported VARCHAR2 (100) —

* plannad _visit_accession VARCHAR2 (15) planned visit

F  reference_range_accession VARCHAR2 (15) P * planned_visit_accession VARCHAR2 (15)

F result_unit_preferred VARCHAR?2 (40) end_rule VARCHAR2 (256)
result_unit_reported VARCHAR?2 (40) max_start_day REAL
result_value_category VARCHAR2 (40) min_start_day REAL
result_value_preferred REAL name VARCHAR2 (125)
result_value_reported VARCHAR2 (250) * order_number INTEGER
study_day REAL F  period_accession VARCHAR2 (15)

F * subject_accession VARCHAR?2 (15) start_rule VARCHAR?2 (256)
subject_position_preferred VARCHAR?2 (40) F study_accession VARCHAR?2 (15)
subject_position_reported VARCHAR2 (40) F * workspace_id INTEGER
time_of_day VARCHAR? (40)
verbatim_question VARCHAR2 (250) 4
who_is_assessed VARCHAR2 (40) v

F * workspace_id INTEGER study

% P * study accession VARCHAR2 (15)
nent panel actual_completion_date DATE
P * assessment_panel_accession VARCHAR2 (15) aetualieniolinent INIEGER
assessment._type VARCHAR2 (125) CYETRE] Gl G oA
— F age_unit VARCHAR2 (25)
name_preferred VARCHAR2 (125) A -
brief_description VARCHAR2 (4000)
name_reported VARCHAR2 (125) brief title VARCHAR? (250)
F * result_schema VARCHAR2 (50) ol S, .
clinical_trial VARCHAR2 (1)
status VARCHARZ (40) condition_studied VARCHAR2 (1000)
F * study_accession VARCHAR2 (15) Fordelid INTEGER
F * workspace_id INTEGER description CLOB
% doi VARCHAR2 (250)
3 a endpoints CLOB
assessment_2 file_info gender included VARCHAR? (50)
PF * assessment_panel_accession VARCHARZ2 (15) hypothgsis VARCHAR?2 (4000)

PF * file_info_id

INTEGER initial_data_release_date DATE
F * result_schema X L X

VARCHAR2 (50) initial_data_release_version VARCHAR2 (10)
I intervention_agent VARCHAR2 (1000)

. latest_data_release_date DATE
file_info latest_data_release_version VARCHAR2 (10)
P * file_info_id INTEGER maximum_age VARCHAR2 (40)
F * detail VARCHAR2 (100) minimum_age VARCHAR2 (40)
* filesize_bytes INTEGER objectives CLOB
* name VARCHAR2 (250) official_title VARCHAR2 (500)
* original_file_name VARCHAR2 (250) sponsoring_organization VARCHAR2 (250)
F * workspace_id INTEGER target_enroliment INTEGER
F * workspace id INTEGER
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2.1.2.5. Lab Test

Individual lab_test records can be grouped as a unit using the lab_test_panel record. For example, a
lab_test_panel record may represent a group of chemistry tests made on a single blood sample and
each of the 10 tests that make up the chemistry test panel are represented by 10 lab_test records.
Biosample records are linked directly to lab_test records. The biosample records are also linked to a
planned_visit record, and the planned_visit record captures the temporal aspects of when the
biosample was obtained and when lab tests were performed.

initial_data_release_version
intervention_agent
latest_data_release_date

VARCHAR2 (10)
VARCHAR?2 (1000)
DATE

max_start_day
min_start_day
name

lab test panel study
P lab_test_panel_accession VARCHAR2 (15) P * study_accession VARCHARZ (15)
name_preferred VARCHAR2 (125) actual_completion_date DATE
name_reported VARCHAR?2 (125) actual_enrollment INTEGER
F  study_accession VARCHAR2 (15) P~~~  actual_start _date DATE
F * workspace_id INTEGER F age_unit VARCHAR2 (25)
- brief_description VARCHAR2 (4000)
brief_title VARCHAR?2 (250)
* clinical_trial VARCHAR2 (1)
condition_studied VARCHAR2 (1000)
F * dcl_id INTEGER
1 description CLOB
doi VARCHAR?2 (250)
lab_test panel 2 protocol endpoints CLOB —
PF * lab_test_panel_accession VARCHAR2 (15) gender_included VARCHAR2 (50) planned visit
PF * protocol_accession VARCHAR2 (15) hypothesis VARCHAR2 (4000) P * planned_visit_accession VARCHAR2 (15)
initial_data_release_date DATE end_rule VARCHAR2 (256)

REAL
REAL
VARCHAR?2 (125)

latest_data_release_version VARCHAR2 (10) le -1 * order_number INTEGER
maximum_age VARCHAR2 (40) F  period_accession VARCHAR2 (15)
minimum_age VARCHAR2 (40) start_rule VARCHAR2 (256)
objectives CLOB F study_accession VARCHAR?2 (15)
i official_title VARCHAR2 (500) F * workspace_id INTEGER
lab test sponsoring_organization VARCHAR2 (250)
P * lab_test_accession VARCHARZ (15) L TEeeR
F biosample_accession VARCHAR?2 (15) paces P
F * lab_test panel_accession = VARCHAR2 (15) 3 s
F name_preferred VARCHAR?2 (40) | g
name_reported VARCHAR2 (125) ¥ 27
reference_range_accession VARCHAR2 (15) biosample
F result_unit_preferred VARCHAR2 (40) P * biosample_accession VARCHAR?2 (15)
result_unit_reported VARCHAR?2 (40) description_ VARCHAR? (4000)
result_value_preferred REAL - hame VARCHAR? (200)
result_value_reported VARCHAR2 (250) F  planned_visit_accession VARCHAR? (15)
F* workspace_id INTEGER F  study accession VARCHAR? (15)
study_time_collected REAL

VARCHAR? (25
VARCHAR?2 (50

F * study_time:collected_unit )
_ )
VARCHAR2 (50)
)
)
)

F * study time_tO_event
study_time_t0_event_specify
F * subject_accession
subtype
F * type
F * workspace_id

VARCHAR2 (15
VARCHAR?2 (50
VARCHAR?2 (50
INTEGER
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2.1.2.6. Experiment

The experiment table represents assays performed using multiple expsample records. Types of assay

methods (measurement_techique) are ELISA, ELISPOT, PCR, Flow Cytometry, etc. The expsample

record is obtained from the biosample record, in some experiments, the original biosample may have
been divided into multiple expsamples, with each expsample used for a different assay method. If the
original assay result file has been uploaded by the data provider, the expsample record is linked to the
record in the file_info table, via the expsample_2 file_info table.

study biosample biosample 2 treatment treatment
P * study_accession VARCHAR?2 (15) P * biosample_accession VARCHAR2 (15) ¢ dPF * biosample_accession VARCHAR2 (15) 5 P * treatment_accession VARCHAR2 (15)
actual_completion_date  DATE description VARCHAR2 (4000) | b * treatment accession VARCHAR2 (15) F amount_unit VARCHAR2 (50)
actual_enroliment INTEGER name VARCHAR2 (200) - amount_value VARCHAR?2 (50)
actual_start_date DATE F planned_visit_accession VARCHAR2 (15) comments VARCHAR?2 (500)
F  age_unit VARCHAR?2 (25) F study_accession VARCHAR?2 (15) F  duration_unit VARCHAR?2 (50)
brief_description VARCHAR2 (4000 __ | study_time_collected REAL | expsample 2 treatment | duration_value VARCHAR2 (200)
brief_title VARCHAR2 (250) F* study_time_collected_unit VARCHAR2 (25) PF * expsample_accession VARCHAR2 (15) p—» name VARCHAR2 (100)
* clinical_trial VARCHAR?2 (1) F * study_time_t0_event VARCHAR?2 (50) PF * treatment_accession VARCHAR2 (15) F  temperature_unit VARCHAR2 (50)
condition_studied VARCHAR2 (1000 study_time_t0_event_specify VARCHAR2 (50) temperature_value  VARCHAR2 (50)
F * dcl_id INTEGER F * subject_accession VARCHAR2 (15) F * workspace_id INTEGER
description cLoB subtype VARCHAR2 (50)
doi VARCHAR2 (250) F * type VARCHAR2 (50)
endpoints CLOB F * workspace_id INTEGER
gender_included VARCHAR2 (50)
hypothesis VARCHAR2 (4000 )L reagent
initial_data_release_date DATE P * reagent_accession VARCHAR2 (15)
initial_data_release_version VARCHAR2 (10) expsample_2_biosample F  analyte_accession  VARCHAR2 (15)
intervention_agent VARCHAR2 (1000 PF * biosample_accession VARCHAR2 (15) analyte_preferred  VARCHAR2 (100)
latest_data_release_date DATE PF * expsample_accession VARCHAR2 (15) expsample_2 reagent analyte_reported VARCHAR?2 (200)
latest_data_release_version VARCHAR2 (10) PF * expsample_accession VARCHAR2 (15) antibody_registry_id VARCHAR2 (250)
maximum_age VARCHAR? (40) PF * reagent_accession  VARCHAR2 (15) P catalog_number VARCHAR2 (250)
minimum_age VARCHAR2 (40) clone_name VARCHAR?2 (200)
objectives CLOB / contact VARCHAR2 (1000)
official_title VARCHAR2 (500) description VARCHAR2 (4000)
sponsoring_organization VARCHAR2 (250) " is_set VARCHAR2 (1)
target_enroliment INTEGER 5 oG :fe{%"p\::mmz 5 expsample 2 file info Iot_number VARCHAR2 (250)
F * workspace_id INTEGER o = PF * expsample_accession VARCHAR2 (15) manufacturer VARCHAR2 (100)
- description VARCHAR? (4000) PF * file_info_id INTEGER name VARCHAR2 (200)
¥ F * experiment_accession VARCHAR2 (15) F % resalt schema VARCHAR2 (50)
| 2 reporter_name VARCHAR2 (200)
% name VARCHAR2 (200) F type VARCHAR2 (50)
n F * result_schema VARCHAR2 (50) "
experiment weblink VARCHAR?2 (250)
= 2 upload_result_status ~VARCHAR2 (20) B o onraees ] INTEGER
P * experiment_accession VARCHAR2 (15) l«——<F * workspace_id INTEGER e
description VARCHAR2 (4000) -
F + measurement_technique VARCHAR2 (50) file info
Dame) VARCHARA(500) P file_info_id INTEGER|
F study_accession VARCHAR2 (15) * ‘a -
F + workspace_id INTEGER protocol Fo ?ifet:i'zle bytes YNAT'}%Pé‘;RZ 200
P * protocol_accession VARCHAR2 (15) * name VARCHAR2 (250)
description VARCHAR2 (4000) * original_file_name VARCHAR2 (250)
* file_name VARCHAR2 (250) F * workspace id INTEGER
* name VARCHAR2 (250) =
experiment 2 protocol * original_file_name VARCHAR2 (250)
PF * experiment_accession VARCHAR2 (15) b ,ff *type . VARCHAR?2 (100)
PF * protocol_accession VARCHAR?2 (15) F * workspace_id INTEGER

2.1.2.7. Assay Results

For common assay methods where result formats are fairly standardized the results are parsed into the
result table for that assay method is supplied by the data provider. In the Shared_Data schema, when
this information is extracted from the production operational database, several properties are
denormalized into these tables to make them easier to use in downstream analysis. In the production
database, the base table normally has only the experiment_accession and expsample accession.
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fcs_analyzed resuit study L mass spectrometry result

P % result_id INTEGER > : « <P * result_id INTEGER

F arm_accession VARCHAR2 (15) P * study_accession VARCHAR2 (15) F arm accession VARCHAR?2 (15)

F i\)ﬁeﬂn’;ﬁi_accessmn xﬁsg:ﬁ:g Egéé) /ﬁn \\\ \T F  biosample_accession VARCHAR2 (15)

F* experiment_accession VARCHAR2 (15) /, “ \ \f\ F * :irpner:emnet:t accession xi;gnigé Eig?)

F * expsample_accession VARCHAR?2 (15) L /yu- \\ F * expsample_accession VARCHAR2 (15)

F parent_population_preferred VARCHAR2 (150) e u"‘ W * intensity - REAL
parent_population_reported VARCHAR2 (150) ‘ il \X Lo retention time REAL
popu:a:ion_geznitiOﬂ_prefe:rzd xﬁsg:ﬁgg gggi arm_or cohort ] F  retention_time_unit VARCHAR? (25)
SELXIERE CH AR (S - P *arm_ accession VARCHARZ (15 k-« mazratio REAL

F pupuIat!nninameipreferred VARCHAR2 (150) F * study accession VARCHAR2 {15; z charge VARCHAR?2 (50)
population_name_reported VARCHAR2 (150) - database_id_reported VARCHAR2 (50)

F  population_stat_unit_preferred VARCHAR2 (100) K i R B T F database_id_preferred VARCHAR2 (25)
population_stat_unit_reported VARCHAR2 (100) K ,-\'/ . ‘\ N F * mass spe_ctr_ometry type VARCHAR?2 (50)
population_statistic preferred  REAL , A ‘.‘ " metabolite_name_reported VARCHAR2 (255)
E:F:):Sliatzz;:;ngsct:;ssti!:;reported xﬁgg:ﬁ:g Egg; /’ /,/: \‘ . \ \ \\ N mezapulite_name_prtefderred xﬁzg:ﬁ:; gg;}

A , i N rotein_name_reporte:

F repository_name VARCHAR2 (50) L : Nl I zroteininameiprzferred VARCHAR2 (255)

F  study_accession VARCHAR2 (15) B arm_2 subject . repository_accession VARCHAR2 (20)
study_time_collected REAL "~/ PF * arm_accession VARCHAR2 (15) * F  repository_name VARCHAR? (50)

L Stubdv_sme_coHected_umt xﬁ&g:ﬁg gg; *PF * subject_accession VARCHAR2 (15) F  study accession VARCHAR2 (15)
subject accession L study_time_collected REAL

F workspace_file_info_id INTEGER / M A RN N study_time_collected_unit ~ VARCHAR2 (25)

F workspace_id ‘NT‘E‘GER . P f\ DL \‘\\ N “_ F  subject_accession VARCHAR2 (15)

— - T F  workspace_id INTEGER
hai_result subject B e

P * result_id INTEGER & sub]ect accesslnn VARCHARZ 115) . )<: mbaa_result

F * arm_accession VARCHAR? (15) # IK\ T L7 P *result_id INTEGER

F * biosample_accession VARCHAR2 (15) / \ w\ \ \ A\ analyte_accession VARCHAR2 (15)
comments VARCHAR?2 (500) \‘}\ N \ analyte_preferred VARCHAR2 (100)

F * experiment_accession VARCHAR2 (15) \\\ ' \ analyte_reported VARCHAR2 (100)

F * expsample_accession VARCHAR2 (15) }\ \ arm_accession VARCHAR2 (15)
repository_accession VARCHAR2 (20) w\\ \ \ kA assay_group_id VARCHAR2 (100)

F  repository_name VARCHAR2 (50) ! \\ N i assay_id VARCHAR2 (100)

F study_accession VARCHAR? (15) Ly biosample_accession VARCHAR2 (15)
study_time_collected REAL | comments VARCHAR2 (500)
study_time_collected_unit VARCHAR2 (25) i " concentration_unit_reported VARCHAR2 (100)

F* subject_accession VARCHAR2 (15) W PR A concentration_unit_preferred  VARCHAR2 (50)

F unit_preferred VARCHAR?2 (50) ! biosample ‘[ concentration_value_reported VARCHAR2 (100)
unit_reported VARCHAR?2 (200) "\ = \ concentration_value_preferred REAL
value_preferred REAL ! 1\{ g’t'ag;_eadc—:;';—ca:cess‘“" gﬁgg:ﬁgg EE) W F * experiment_accession VARCHAR2 (15)
value_reported VARCHAR? (50) \/’ 7 IF * subject accession VARCHAR2 (15) | mfi VARCHAR2 (100)

F virus_strain_preferred VARCHAR2 (200) / = I mfi_coordinate VARCHAR2 (100)
virus_strain_reported VARCHAR? (200) 7 T >(‘\ repository_accession VARCHAR?2 (20)

F * workspace_id INTEGER ' / ~ repository_name VARCHAR2 (50)

\ * source_accession VARCHAR2 (15)
P e e \ \F * source_type VARCHAR2 (30)
per_result N \\ / \ F study_alccesslon VARCHAR2Z (15)

P * result_id INTEGER expsample 2 blosample \ Szugy—:!’"e—w::ecieg % \R;IE';EHARZ %

F* arm_accession VARCHAR2 (15) PF * biosample_accession VARCHAR2 (15) F :uL:: ;’Et”::c-;:s;ﬁ ed_unt VARCHAR 2 Els%

F * biosample_accession VARCHAR2 (15) PF * expsample_accession VARCHAR2 (15) \‘ Fox Jk e id INTEGER
comments VARCHAR2 (500) workspace. !

F * experiment_accession VARCHAR2 (15) - - -

F * expsample_accession VARCHAR2 (15) elispot result
gene_id VARCHAR2 (10) P = result_id INTEGER
gene_name VARCHAR2 (4000) o analyte_accession VARCHAR2 (15)

F  analyte_accession VARCHAR2 (15) ’l analyte_preferred VARCHAR2 (100)
gene_symbol_preferred VARCHAR2 (100) / * analyte_reported VARCHAR?2 (100)
gene_symbol_reported VARCHAR2 (100) / arm accession VARCHAR2 (15)
other_gene_accession VARCHAR2 (250) / | biesample_accession VARCHAR?2 (15)
repository_accession VARCHAR2 (20) S expsample I e —— REAL

" VN expsample_accession VARCHARZ2 (15) e _numper_preterre
repository_name VARCHAR2 (50) 7 - ! cell_number_reported VARCHAR?2 (50)

F * study_accession VARCHAR2 (15) J ‘ F experiment_accession VARCHARZ (15) \ comments VARCHAR2 (500)
study_time_collected REAL o/ \ F * experiment_accession VARCHAR2 (15
study_time_collected_unit VARCHAR2 (25) N \ \\ F * exgsamp\a;accessian VARCHAR?2 :15{

F* subject_accession VARCHAR2 (15) ! \ repository_accession VARCHAR2Z (20)

F umt,praferredd xﬁ:g::;g (ggg; I F  repository_name VARCHAR?2 (50)
unit_reporte ( ! spot_number_preferred REAL
value_preferred REAL / | szot:number:feported VARCHAR2 (50)
value_reported VARCHAR2 (50) ! \ F study_accession VARCHAR?2 (15)

F* workspace_id INTEGER \\ \ study_time_collected REAL

\ < \ study_time_collected_unit VARCHAR2 (25)
FA A a7 7 experiment F subject_accession VARCHAR2 (15)
elisa result P * experiment_accession VARCHAR?2 (15) F% workspac:iidm i INTEGER

b * result id INTEGER study_accession VARCHARZ (15) |« "

F analyte_accession VARCHAR2 (15) * result Id hla_typing ﬁﬁ?:étER
analyte_preferred VARCHAR2 (100) allele 1 VARCHAR2 (250)

=S analyte_repgrted VARCHAR2 (100) allele 2 VARCHAR2 (250)

F arm_accession YARCHARZ (13) ancestral_population VARCHAR? (250)

ft o=amplelacceszlon xﬁ;g:ﬁ;g E;g[’)) * arm_accession VARCHAR2 (15)
comments * hinss ;

F * experiment_accession VARCHAR2 (15) Riosamplelaceession VARCHARZI(15)

F * expsample. “accession VARCHAR2 (15) I i ARGHARYL00)
e TS e e VARCHAR? (20) * experiment_accession VARCHAR2 (15)

F repository_name VARCHAR2 (50) ) f:c‘f::';‘meéaccesm" xﬁ;g:ﬁ;g :;g{

F study_accession VARCHAR2 (15) - ‘

::zs::zg:;—ﬁ:f:m S
study_time_collected_unit VARCHAR2 (25) 3 =
e =50 = result_set id INTEGER

F subject_accession VARCHAR2 (15) K studyiaccgsslon VARCHAR2 (15)

F  unit_preferred VARCHAR2 (50) study_time_collected REAL
s e WG A (D) study time _collected_unit VARCHAR2 (25)
paluelpiefered REAL F * subject_accession VARCHAR2 (15)

L ‘v’vao':’:;g:":g’f;d IVNATPE%’E‘:{RZ (20 F workspace_id INTEGER

VL) e, i— \‘v \‘\ \KSR;&\T\
neut_ab titer result ' Kir tylping T

P e INTEGER P+ result_id INTEGER

F * arm_accession VARCHARZ (15) allele 1 VARCHAR2 (250)

F * biosample_accession VARCHAR2 (15) allele 2 VARCHARZ (250)
Cormments ME L (L), F *arm_accession VARCHAR2 (15)

F * experiment_accession VARCHAR2 (15) F o bios;xmp\e e VARCHAR2 (15)

F * expsample_a:ces;iun VARCHAR2 (15) comments VARCHAR2 (500)
repository_accession VARCHAR2 (20) Fox t accession VARCHAR2 (15)
repository_name VARCHAR2 (50) , Sxpeniment_

F  study_accession VARCHAR2 (15) P ¥ CEEmE R ey VARCHARZ (15)
study_t\me collected REAL kAbaplotvpe " WEGIRENRER (2=10))
study time_collected_unit VARCHAR2 (25) fepositoyiaceession WL ()

F *subject_accession  VARCHAR2 (15) BTy T MLdieLl i)

F  unit preferred VARCHAR? (50) F * study_accession VARCHAR2 (15)
unit_reported VARCHAR2 (200) iy flncEdloEnd - [E
value_preferred REAL study_tlme_co\_lected_umt VARCHAR?2 (25)
value_reported VARCHAR?2 (50) Fo* subject_accgsslon VARCHAR2 (15)

F  virus strain_preferred VARCHAR2 (200} Eictkspacelid INTECER
virus_strain_reported VARCHAR2 (200)

F workspace_id INTEGER
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2.1.2.8. Lookup Tables - Part 1

There are approximately 45 tables in the Shared Data schema that ImmPort identifies as lookup tables,
but others may refer to them as controlled vocabulary tables. These tables are used to harmonize data
from a study to study. For many of the base tables, ImmPort has both a reported name and a

preferred name with the preferred name mapped to one of the lookup tables. In addition, several lookup
tables are populated using terms from ontologies. Examples of the ontologies used are

Vaccine Ontology

Disease Ontology

Human Phenotype Ontology
Uberon Anatomy Ontology
Clinical Measurement Ontology
Cell Ontology

Protein Ontology

Gene Ontology
IPD-IMGT/HLA

10. NCBI Taxonomy

11. Ontology Biomedical Investigation

A PR AR
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Ik_adverse event_severity

Ik_data_completeness

Ik_gender

* table_name WARCHARZ? (30)

narme VARCHARZ (60) P o*id INTEGER P * name VARCHAR2 (20)
description VARCHARZ (1000) description WARCHAR? (1000) description  VARCHARZ (1000)
link VARCHAR2 (2000) link VARCHARZ (2000)

Ik age event Ik disease Ik _file_detail

" name VARCHARZ (40) P+ name VARCHAR? (250) P *name  VARCHARZ (100)

* description  VARCHAR2 (1000) * disease_ontology id VARCHARZ (50) description WVARCHARZ (1000)
link VARCHARZ (2000) * description VARCHARZ (1000) link VARCHAR? (2000)

link VARCHAR? (2000
(2000 Ik_hmdb
P *hmdb_id  VARCHARZ (15)

_ : lk_analyte Ik disease stage * name VARCHAR?Z (20)

* analyte_accession VARCHAR2 (15) R VARCHARZ (50) description VARCHAR2 (1000)
gene_symbol VARCHARZ (100) name link VARCHARZ (2000)
geneia\iases CcLOB * description WARCHARZ (1000)

e VARCHAR? (10) link WVARCHAR2 (2000) e —
geneacinnmenclatureiid WARCHAR?Z (100) b VARCHARZ (100
immunology_symbol VARCHARZ (100) _— name (argiey)
" = q Ik _ethnicity description VARCHARZ (250)
link VARCHARZ (2000) ;
officlal_gene_narme VARCHAR? (255) P *name  VARCHAR2 (50) ik VARGHAR2 (2000)
rotein ontology id VARCHARZ (15) description WVARCHARZ (1000)
Srntein’ontmng’name VARCHAR?2 (100) link VARCHAR?2 (2000) Ik_mass_spectrometry_type
protein_ontology synonyms  CLOB Ik h P *name VARCHARZ (50)
protein_ontology_short_label VARCHARZ (255) | Ik exp measurement tech | description  VARCHARZ2 (4000)
taxonomy_id VARCHARZ2 (10) P * name WARCHAR2 (50) link WVARCHARZ (2000)
uniprot_entry WARCHARZ (20) description  VARCHARZ (1000) —
uniprot_entry name VARCHAR? (255) link WVARCHARZ (2000) Ik_organization
I P *name VARCHARZ (125)
link  VARCHAR2 (2000}
Ik_ancestral_population 5 oomrs Ik _lab tesE/Ar;{a():HmA?Q =0

= |
e ey -ﬁgﬂﬁﬁﬁ g)o) cdisc_lab_test_code VARCHARZ (S0) Ik_personnel_role

* description VARCHARZ (4000) description VARCHARZ2 (1000) P * name VARCHARZ (40)
ik VARCHARZ (2000) lab_test_panel_name VARCHARZ (50) description VARCHAR2 (1000)

link VARCHAR2 (2000) link VARCHAR? (2000)
= Ik_lab_test_panel_name lk_protein_name
Ik_cell_population_marker P * name VARCHARZ (125) P * name VARCHAR? (255)

* name VARCHARZ (150) description WVARCHARZ2 (1000) * uniprot_id VARCHARZ (50)
description VARCHARZ (1000) link VARCHAR2 (2000) uniprot_gene name VARCHARZ2 (255)
link VARCHARZ (2000) " description WVARCHARZ (4000)

Ik_exposure_material link VARCHAR2 (2000)
™ 4 rol P+ name WVARCHARZ (200)
compound_role * exposure_material_id VARCHARZ (50) Ik_plate_type
name VARCHARZ (40) ¥ Qescrlptmn IV‘ARCHARQ (1000) P * name VARCHARZ (50)
ClEsEitn  YANOTERE (T link VARCHARZ (2000) description VARCHARZ (1000)
link VARCHAR2 (2000) s VARCHAR? (2000)
Ik_exposure _process
P P * name WVARCHAR? (100) Ik_protocol_type

= Ik_criterion_category * description VARCHARZ (1000) P *name VARCHAR? (100)

*name  VARCHARZ (40) link VARCHARZ (2000) description VARCHARZ (1000)
(ljescr\ptlon _\/ARCHARQ (1000) link VARCHAR? (2000)
fink VARCHARZ (2000) Ik expsample result schema = -

b * name VARCHARZ (50) Ik_public_repository
description WVARCHAR?2 (1000) P * name VARCHAR? (50)

description WVARCHARZ2 (1000)
link. VARCHARZ2 (2000)
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Ik_race
* name VARCHAR2 (50)
description VARCHAR2 (1000)
link VARCHAR2 (2000)

Ik study panel

Ik transcript type

Ik reagent type

* name VARCHAR2 (50)
description VARCHAR2 (1000)
link VARCHAR2 (2000)

* name VARCHAR2 (100)

collapsible VARCHAR2 (1)
description VARCHAR2 (1000)
display_name VARCHAR2 (100)
sort_order INTEGER

visible VARCHAR2 (1)

* hame VARCHAR?2 (50)
* description VARCHAR2 (1000)
link VARCHAR?2 (2000)

Ik_unit of measure

Ik _study file type

Ik_research_focus

* hame VARCHAR2 (50)
description VARCHAR2 (1000)
link VARCHAR2 (2000)

* name VARCHAR2 (50)
description VARCHAR2 (1000)
link VARCHAR2 (2000)

* type VARCHAR2 (50)

Ik user role type

Ik sample type

* name VARCHAR2 (50)
description VARCHAR2 (1000)
link VARCHAR2 (2000)

* name VARCHAR2 (2)
description VARCHAR2 (1000)

Ik source type

Ik _visibility category

* name VARCHAR2 (50)
description VARCHAR2 (1000)
link VARCHAR2 (2000)

Ik subject location

* name VARCHAR2 (50)

* description VARCHAR2 (1000)
link VARCHAR2 (2000)

Ik t0_event

* name VARCHAR2 (50)

* description VARCHAR2 (1000)
link VARCHAR2 (2000)

* hame VARCHAR2 (50)
description VARCHAR2 (1000)

Ik _virus_strain

* name VARCHAR2 (30)
description VARCHAR2 (1000)
link VARCHAR2 (2000)
Ik species
* name VARCHAR2 (30)
common_name VARCHAR?2 (100)
link VARCHAR2 (2000)
* taxonomy_id VARCHAR2 (10)
* taxonomy_id_subset VARCHAR2 (10)

Ik_time_unit

* name VARCHAR2 (25)
* description VARCHAR2 (1000)
link VARCHAR2Z (2000)

* name VARCHAR?2 (200)
center_id_name_season_list VARCHAR2 (500)
description VARCHAR2 (1000
link VARCHAR?2 (2000
season_list VARCHAR2 (100)

* taxonomy_id INTEGER
virus_name VARCHAR2 (10)
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metric prod

p *
*

* APPLICATION_NAME

* X

METRIC_ID
USERNAME

REMOTE_IP_ADDRESS

ORGANIZATION

END_POINT
CLASS_NAME
METHOD_NAME
START_TIME
END_TIME
QUERY_PARAMS
DURATION
DATE_CREATED
CREATED_BY

INTEGER

VARCHAR2
VARCHAR2
VARCHAR2

(255)
(255)
(255)
VARCHAR2 (255)
(255)
(255)
(255)

255

VARCHAR2
VARCHAR2
VARCHAR2
DATE
DATE
CLOB
INTEGER
DATE
VARCHAR2 (20)

255
255

metric
P * metric_id INTEGER
application_name VARCHAR2 (255)
class_name VARCHAR2 (255)
created_by VARCHAR2 (255)
date_created DATE
duration INTEGER
end_point VARCHAR2 (255)
end_time DATE
method_name VARCHAR2 (255)
organization VARCHAR2 (255)
query_params CLOB
remote_ip_address VARCHARZ2 (255)
start_time DATE
username VARCHAR2 (255)
metric log
P * metric_id INTEGER
application_name VARCHARZ2 (255)
created_by VARCHAR2 (255)
date_created DATE
end_point VARCHAR2 (255)
metric_type VARCHAR2 (255)
ng_user VARCHAR2 (255)
organization VARCHAR2 (255)
parameters CLOB
remote_ip_address VARCHAR2 (255)
start_time DATE
username VARCHAR2 (255)

2.1.4. Cell Ontology

user session log
P * USER_SESSION_ID INTEGER
CLASS_NAME VARCHAR2 (255)
DURATION INTEGER
END_TIME DATE
METHOD_NAME VARCHAR2 (255)
QUERY_PARAMS CLOB

REMOTE_IP
SESSION_ACTIVITY_CODE
SESSION_DATE
START TiME
USER_LOGIN_NAME
DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST UPDATED_BY
ORGANIZATION
NG_USER

VARCHAR2 (255)
VARCHAR2 (255)
DATE

DATE
VARCHAR2 (255)
DATE
VARCHAR2 (255)
DATE
VARCHAR2 (255)
VARCHAR2 (255)
VARCHAR2 (10)

The three tables in this database represent information parsed from the cl.obo file. The cell_term table

captures base information for all cell terms. The cell_synonym table contains names used for a cell

term. The information in cell_term and cell_synomym are merged and the content is indexed using
ElasticSearch to support the search capability in the application and is displayed in cell detail pop-ups
on hover in the application. The cell_graph table supports the generation of the force-directed graph
displayed in the application which shows the relationship between cell terms.

cell term

cell graph _path
P *id INTEGER
term1_id VARCHAR2 (50)
term2_id VARCHAR2 (50)
relationship_type_id INTEGER
distance INTEGER
relation_distance INTEGER

P *id

name
acc

VARCHAR2 (50)
VARCHAR2 (255)
VARCHAR2 (50)

definition VARCHAR2 (4000)
comment VARCHAR2 (4000)

cell synonym

P *id INTEGER
* term_id  VARCHAR2 (20)
* synonym VARCHAR2 (255)

* preferred INTEGER
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2.2. HOSTED APPLICATIONS

2.2.1. ImmPort Shared Data

ImmPort Shared Data is the application utilized by researchers to identify studies of interest
for further exploration and analysis. As of December 31, 2020, 462 studies have been shared
and cataloged in ImmPort Shared Data. Currently, no row-level results are viewable from
within ImmPort Shared Data with the advantage that no user authorization is required.
Viewing row-level data would require authorization/user login. ImmPort Shared Data
utilizes a standard suite of Linux-based AWS servers and components described below and a
Spring/Java and Angular web application architecture.

2.2.1.1. Feature Summary

Table 2.4.1.1-1 below summarizes the major functionality of ImmPort Shared Data.

Table 2.4.1.1-1: Summary of ImmPort Capabilities and Features

# Capabilities/Features
1 Search for Studies

Capability/Feature Description

Allows users to perform a “Google-like” search to identify shared studies of interest. Text
entered by the user is searched against an index of the entire set of metadata stored in the
ImmPort database.

2 View/Filter Query Results

After an initial search, users are presented with a list of studies, summary information about
each study, and the search hits. From here users may use facets on the left-hand panel to further
filter studies returned by categories of data such as assay method, species, sample type, etc.

3 View Study Details

Once a study of interest is identified, users are able to view extensive metadata and
summary data about the study.

4 Visualize Summary Data

For selected aspects of the study data such as demographics, users are can filter and visualize
data in standard plots such as bar charts by factors such as gender, ethnicity, and arm

5 Link to download data

For a given study, users can click to download the raw study data and are redirected to log in to
the Data Browser application at NIAID.

6 View Reference and Static
content

Static content such as tutorials, curated cytokine lists, system documentation, user
documentation and ImmPort project information are hosted on the ImmPort Shared Data
site.
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2.2.1.1.1. Feature 1: Home Page

The ImmPort Shared Data home page provides the entry-point into ImmPort Shared Data. Beyond being
an information page containing announcements and ImmPort background information, users can right
away begin searching and filtering for studies of interest. In addition, studies that may be of interest to
the user community are highlighted in the slider bar based on factors such as recent publications, the
popularity of the study based on views or downloads, and recent additions to the shared ImmPort content.

I MM P O RT « Browse for Studies of Interest Using Graphics ] Announcements
and Search Tools September 30, 2020 - ImmPort Data Release 36 is out
Y)\Y S h a red Data « Download Data (Login Required) with 10 new studies. Find more information in the Data

Ask ImmPort Questions Release Notes.

LU Search | e.g. influenza (minimum 3 characters) Bn

[ Data Summary: Release 36, September 2020 [ Bubble Summary: Research Focus by Assay Type
© Click on the counts with €% icon to visualize the count breakdown © Click on a bubble to zoom in & Research Focus by Assay Type v
Studies &% Subjects Z Diseases
62,296 ¢
L Experiments Total Results ¥ Lab Tests

25,933,719 1,208,133

[ Matrix Summary - Assay By Assay
o0 @O

sy By Assay Susy Count

f;’ 4 / e S/
Y/ fﬁwf/fr’i}’z’fﬁ}f//.{-f:‘aa{’f s

. ' 3
AN an

i
B T T Eals T Tal el ’ - s
. ranscriptio. iralizay
a0 f an i [as 1 profiling quency
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L e
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AN 0N sle alsls] [wlelelminla alals ELISA
i oM 2] [s] | 1 alefo]n 1 FLISPDT o
i 5 i i SNP
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2.2.1.1.2. Feature 2: Search Bar and Results
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Once the user has selected to view either all or a subset of studies a list of studies is presented as shown
below. The page layout is a familiar design with faceted search capabilities illustrated in the left-hand
panel, and a “Google-like” simple text search bar at the top. From this page, users may either select a
study to view more details, filter the study list further based on facets, click to view a larger version of
the study schematic graphic or click to download the study data. Clicking the Download button directs
the user to the Data Browser application in the directory for that study after authentication.

# Home EEEE) ©.g. influenza (minimum 3 characters)

= Study Facets @

2345»u10v

Assay Type A Biosample Type
‘ Zoom
Program Name A Research Focus
Zoom
© Found 445 studies in 219 ms
© Study & Title &

> Hsovisao k Effects of tissue localization on Natural Killer

(NK) cell phenotypic and functional diversity

> [AsDyisas & Sex differences in immune responses to SARS-

CoV-2 (Companion study to SDY1655)

> [£sSDY1434 & Steroid and Tacrolimus Avoidance Using
NULOJIX (Belatacept) in Renal Transplantation

(CTOT-16)

> #AsDyisao X T and B cell responses to SARS-CoV-2

coronavirus

> [AsDyieoz & Investigating the natural killer cell response to

acute dengue infection.
> [£sDyles4a &
> [ sDylezd &

Single-cell transcriptomics of human T cells

Charge-Altering Releasable Transporters Enable
Specific Phenotypic Manipulation Of Resting
Primarv Natural Killer Cells

v Clinical Trial e Condition/Disease e

4

A Species e Study Accession N

' Zoom
'lll Zoom
v [ Download Al Studies

Showing 1 to 10 of 445

6 columns selected

Latest Release Latest Release

Pubmed id % Research Focus %

Version Date =

32059780 DR36 2020-09-30
32577695 32846427  Infection Response DR36 2020-09-30
32558199 DR36 2020-09-30
32473127 Infection Response DR36 2020-09-30

Immune Response DR36 2020-09-30
31624246 DR36 2020-09-30
32898247 Cell Biology DR36 2020-09-30
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2.2.1.1.3. Feature 3: Study Detail Page

When a study is selected, the user is presented with a study detail page. Within this page, there are
multiple tabs presented with different aspects of study data based on what has been provided. The full set
of tabs that may be displayed include

e Summary: title, description, PI, type, arms/cohorts, study schematic

Study Design: study timeline, inclusion and exclusion criteria, schedule of events

Adverse Event: summary of adverse event data by severity, name, arm

Assessment: summary of assessments taken

Interventions: summary of interventions performed

Medications: concomitant medications taken

Demographics: summary information about gender, age, ethnicity

Lab Tests: summary of laboratory panels and tests

Mechanistic Assays: summary of assays performed, protocols, platforms, reagents, treatments
Study Files: catalog of study data files provided

SDY1630 - Effects of tissue localization on Natural Killer (NK) cell phenotypic and functional diversity =4 pewnicad

Design  Adverse Event  Assessment Interventions  Medications  Substance  Demographics LabTests  Mechanistic Assays  Study Files

+ -_—

¥ Summary

Accession SDY1630

Title Effects of tissue localization on Matural Killer (NK) cell phenotypic and functional diversity

Dol 10.21430/M3BFVNPEZC

Brief This study characterizes human Natural Killer (NK) cells across multiple lymphoid and mucosal tissues from individual organ donors using high-

Description dimensional flow cytometry and whole transcriptome analysis.

Pl Donna Farber - Columbia University

Type

Condition

Studied

Start Date 2017-06-01

Detailed Immune responses in diverse tissue sites are critical for protective immunity and homeostasis. Here, we investigated how tissue localization regulates

Description the development and function of human Natural Killer (NK) cells, innate lymphocytes impartant for anti-viral and tumor immunity. Integrating high-
dimensional analysis of NK cells from blood, lymphoid organs, and mucosal tissue sites from 59 individuals, we identify tissue-specific patterns of NK
cell subset distribution, maturation and function across age and between diverse individuals. Mature and terminally differentiated NK cells with
enhanced effector function predominate in blood, bone marrow, spleen and lungs, exhibiting shared transcriptional programs across sites. By contrast,
precursor and immature NK cells with reduced effector capacity prevail in lymph nodes and intestines, exhibiting tissue-resident signatures and site-
specific adaptations. Together, our results reveal anatomic control of NK cell development and maintenance as tissue-resident populations, while
mature, terminally differentiated subsets mediate immunosurveillance through diverse peripheral sites.

Objectives Characterize tissue-specific compartmentalization and functional properties of NK cells
Hypothesis Tissue site shapes the phenotype, developmental state and functional potential of NK cell compartment.

Endpaints 1. Flow cytometry data characterizing NK cell phenotype in blood and multiple lymphoid and mucosal sites. 2. Cytokine production and degranulation
assays to probe NK cell function. 3. High-dimensional flow cytometry to characterize the functional maturation states of NK cellls in tissues. 4. whole
transcriptome profiling to reveal tissue-specific adaptations and residence properties of NK cells.

Gender Female, Male

Included

Subjects 78

Mumber

Download Study Download Packages
Packagesl

Contract/Grant Tissue compartmentalization of human lymphocytes
Program NIAID Investigator Initiated Program Project Applications (P01) PAR-16-413, PAR-13-254

Data 2 - Complete set of descriptive data and results, as ascertained by ImmPort.
Completeness
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2.2.1.2. Hardware and Software Architecture Components

Table 2.4.1.2-1 below describes the hardware components and software components that constitute
the architecture of ImmPort Shared Data.

Table 2.4.1.2-1: Hardware and Software Architecture Components

Component Name

JavaScript Object Notation
(JSON)

A lightweight, human-readable data-interchange format widely used in web
applications and web-based API’s.

Spring Boot Provides a ready to start Spring-based application deployment that utilizes best
practices for the configuration (http://projects.spring.io/spring-boot/)

Spring Web MVC Provides model-view-controller architecture (MVC) and components to develop flexible
and loosely coupled web applications in the Spring family of components

AWS Aurora A widely used open-source relational database system now owned by Oracle
corporation. www.mysql.com

Angular 8+ A popular environment with interactive components for developing dynamic web-based
applications using AJAX/JavaScript developed by Google but open source.
https://angularjs.org

AWS ElasticSearch Popular open source enterprise search platform built on Apache Lucene™ utilizing Apache
Tomcat as the servlet container (lucene.apache.org)

Google Analytics ‘Web monitoring tool framework provided by Google.

Amazon Web Services (AWS)

Amazon Web Services (AWS) provides cloud infrastructure and a wide array of server
capabilities for developers to build production applications. (aws.amazon.com)

Elastic Compute Cloud (EC2)

Amazon Elastic Compute Cloud (Amazon EC2) is a web service that provides resizable
compute capacity in the cloud, designed to make development easier through ease of
server creation, duplication, and shutdown along with providing a suite of configuration
options for hardware and software/OS specifications.

Virtual Private Cloud (VPC)

Allows administrators to provision a logically isolated section of the AWS cloud where AWS
resources can be created and launched in a customized virtual network

Simple Storage Service (S3)

Provides secure, durable, highly-scalable cloud storage.

Relational Database Service
(RDS)

Provides pre-configured database servers for Oracle, SQL Server, PostgreSQL, MySQL,
and MariaDB where AWS performs the database administration allowing the
development team to focus energies on application-specific details and development.

2.2.1.3. Data Architecture

Data used by the ImmPort Shared Data application is stored and retrieved using multiple technologies.
Primarily data is stored in an AWS Aurora MySQL database. The Shared Data schema maps closely to
the Oracle production operational database but has been partly de-normalized to optimize query
performance and to support the Data Query API. The database contains all information for all studies

shared for public access.

An AWS ElasticSearch index is used to support free text and faceted searching of study information and
to support site search. The content index is updated with each quarterly release. ImmPort also uses AWS
S3 buckets to host content generated as part of the Data Release process and remains static for each

release.

An overview of the ImmPort Shared Data model is available on the website on the Data Model page. The
table and column documentation is available on the website on the Relational Database page.


http://projects.spring.io/spring-boot/)
http://www.mysql.com/
https://immport.org/shared/dataModel
https://www.immport.org/shared/dataModelDocumentation?table=study

2.2.1.4. ImmPort Shared Data Server Architecture

System Architecture and Software Design
Specification

ImmPort Shared Data, on AWS, is separated into its own private network or VPC. The outward-facing
Tomcat web server is contained in a public subnet where the site www.immport.org is directed while data
servers are contained in a private subnet only available through the NAT EC2 server within the public
subnet. This separation limits exposure to security threats in the data tier of ImmPort Shared Data. The

configuration follows the AWS recommendations described at

http://docs.aws.amazon.com/AmazonVPC/latest/UserGuide/VPC_Scenario2.html

Public Subnet

ImmportProdApi (EC2)

immportProdS3Api
Lambda Function

Y

immport-prod
53 Bucket

L
—d I https: /i immport.org/shared/home Embedded Tomcat Server
— (Spring Boot)
r
ImmportProdShared (EC2)
> ImmPort Da_ta
Embedded Tomeat Server Query Api
(Spring Boot)
ImmPort Shared
> Data
Api Gateway (AWS)
ImmportProdiat (EC2) ImmPort 53 AP
(immport-s3-api-prod)
v
Private Subnet
¥ ¥ ¥
AWS Lambda AWS 53 AWS Aurora AWS ElasticSearch

*
+

<>

immportprodaurora

immportprodelastic



http://www.immport.org/
http://docs.aws.amazon.com/AmazonVPC/latest/UserGuide/VPC_Scenario2.html
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2.2.1.5. ImmPort Shared Data Software Architecture

ImmPort Shared Data is a standard Java Spring-based web application. The client layer utilizes
JavaScript AJAX frameworks such as JQuery and Angular to provide interactive graphical user
interfaces. The Model, View, and Controller uses Spring Web MVC with Tiles/JSP to layout the web
pages. Hibernate provides the data and persistence layer to the MySQL relational database via JDBC.
Queries against SOLR are run through the web service connecting to the SOLR Tomcat server.

ImmPort Shared Data
Embedded Tomcat Server in Spring
Boot
Front End (Angular)
Module Module o
component { } component { } " MetaData
Module Module
component { } component { }
O—|  Templates Directive
o— o el
o— <> {1
Prope
Injector Bin%irrg Event
Binding
' ,.r Senvice
' ty » @ Components
{1
Back End (Spring) m
Embeddad Zuul
Proxy Sernver
A
ImmPort Config ImmPaort Metric ImmPort Data ImmPort 53

Service Service Query Api Api
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2.2.2. Study Search

2.2.2.1. Fields

When a word is entered in the study search box. The following fields are searched:
study accession”200,
study accession.ngram”100,
brief title*150,
brief title.ngram”100,
brief description”100,
brief description.ngram”30,
description”™10,
description.ngram”5,
doi”*100,
doi.ngram”30,
endpoints”50,
endpoints.ngram”20,
hypothesis”50,
hypothesis.ngram”20,
objectives”™50,
objectives.ngram”20,
official title"75,
official title.ngram”20,
sponsoring_organization”50,
sponsoring_organization.ngram”20,
research focus”5,
arm_or_cohort all*5,
arm_or_cohort_all.ngram”2,
biosample.type”5,
contract grant.name”’5,
contract grant.name.ngram”2,
contract grant.external id"5,
program.program_name”’5,
program.program_name.ngram”2,
condition_preferred"50,
condition_preferred.ngram”20,
condition_reported”50,
condition_reported.ngram”20,
experiment_all.ngram”2,
pubmed_all.ngram”2,
personnel all.ngram”2,
elisa_result all.ngram”2,
elispot_result_all.ngram”2,
fcs_analyzed result all.ngram”2,
hai_result all.ngram”2,
hla_typing result_all.ngram”2,
kir_typing result all.ngram”2,
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mbaa_result all.ngram”2,

neut ab titer result all.ngram”2,
per_result_all.ngram”2,

reagent all.ngram”2,
adverse_event all.ngram”?2

2.2.2.1. Aggregated Fields

The fields ending with “ all” is a collection of the data of all the fields in that category. For example pcr_result_all is
the data from the following fields:

per_result.gene id

per_result.gene name

per_result.gene symbol preferred

Pcr_result.gene symbol reported

2.2.2.2. Boosting

Individual fields can be boosted with the caret (*) notation. Matches on the study_accession (boost : 200), brief title
(boost : 150), brief description (boost : 100),official title (boost: 75) have more relevance than the other fields since
their boost factor is more. Example: If you search for the word “Monoclonal”,

- . -] -
@ Found 28 studies in 621 ms 6 columns selected ¥ = [ Download All Studies

@ Click on the @ or » icons to view match context when search term is specified

2.3 v | W 10 v Showing 1 to 10 of 28
Latest Release Latest Release
© sStudy # Title % Pubmed Id % Research Focus % .
Version Date %
v syl i Efficacy and Safety Evaluation of Allergen 16387596 17631952  Atopy/Allergy DR21 2017-04-21

Immunotherapy Co-Administered with
Omalizumab (an anti-lgE Monoclonal Antibody)
(ITNO19AD)
Official_title:
Efficacy and Safety Evaluation of Allergen Immunotherapy Co-Administered with Omalizumab (an anti-lgE Monoclonal
Brief_title:
Efficacy and Safety Evaluation of Allergen Immunotherapy Co-Administered with Omalizumab (an anti-lgE Monoclonal
v [(#sDhys24 X ADATE ITNO27AI: Autoimmunity-blocking 23835333 28664195 | Autoimmune DR19 2016-06-17
Antibody for Tolerance in Recently Diagnosed
Type 1 Diabetes
Brief_description:
Anti-CD3 menoclonal antibody (a.k.a. hOKT3gammal [Ala-Ala]teplizumab, MGAD31) is a humanized antibody

> [#sbre6lE Use of Rituximab for Sjogren's Syndrome: 23334994 Autoimmune DR22 2017-06-16
(ASJ01)

> [#sbraie X Study to measure the immune response to the Vaccine Response DR18 2016-03-18
influenza vaccine in patients with chronic plague
psoriasis

v [sDhyis44 & LEAZ29Y (Belatacept) Emory Edmonton Protocol Transplantation DR33 2020-01-29

(LEEP) (CIT-04) and Extended Follow Up after
Islet Transplantation in Type 1 Diabetes (CIT-08)

Objectives:
this protocol is to assess the safety and efficacy of an immunosuppressive medication consisting of 2 monoclonal

v [ sDYse & Systems Biology of 2010 trivalent Influenza Waccine Response DR30 2019-04-12
vaccine (TIV) in young and elderly (see
companion study SDY61 2007, SDY270 2009,
SDY119 2011)

Endpoints:
« Analysis of the repertoire and menoclonal antibodies from plasmablasts in a subset of vaccines
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SDY 1 gets the highest score because the word “Monoclonal” was found in brief title (150) and official titile (75)
both have a high boost value.

SDY524 - has the second-highest score since the word “Monoclonal” was found in brief description (100)

SDY 1544 and SDY56 come later since Objectives (50) and EndPoints (50) have lower boost values

2.2.2.3. Ngram search:

Ngrams helps to search whether a term belongs to a word fully or partially. For example, if you search for “microbial”

. = "
@ Found 15 studies in 342 ms 6 columns selected M) = Download All Studies

@ Click on the € or > icons to view match context when search term is specified

M4 1 10 v Showing 11 to 15 of 15
Latest Rel Latest Rel
Study = Title = Pubmed Id & Research Focus =
© J v v Version Date ¥
v £ sDrids X The Role of Peroxisome Proliferator-Activated 23469071 Infection Response DRS 2013-11-01

Receptor gamma in Immune Responses to
Enteroaggregative Escherichia coli Infection

Brief_description:
pharmacological blockade and deletion of PPARg in T cells resulted in upregulation of Tgfb1, IL-6, IL-17 and anti-microbial

Description:
pharmacological blockade and deletion of PPARg in T cells resulted in upregulation of Tgfb1, IL-6, IL-17 and anti-microbial
v [£sDyliez & Meta-Analysis of Vaginal Microbiome Data 23715799 24987521 | Preterm Birth DR30 2019-04-12
Provides New Insights On Preterm Birth 26283357
Description:

While several of the microbial genera have been reported previously, three of those nine microbial genera

v [sDyasT & Prevention of Cardiac Allograft Vasculopathy 31272550 Transplantation DR29 2019-01-16
Using Rituximab (Rituxan) Therapy in Cardiac
Transplantation (CTOT-11)

Endpoints:
Post-transplant safety outcomes including; a) Serious infections reguiring intravenous antimicrobial

v [Aspysiz i Host responses to Enteroaggregative 25483331 Infection Response DR21 2017-04-21
Escherichia coli (EAEC) infection

Experiment:
Mice fed tryptophan-free diet had reduced antimicrobial peptide production coinciding with significantly
We previously reported that protein-energy malnutrition abrogates protective Th17-dependent antimicrobial

v #sbyr2o X Age-related alterations in innate immune 25728020 Immune Response DR19 2016-06-17
responses (See companion study SDY736)

Reagent:
Pattern recognition receptor that participates in innate immune response to microbial pathogens.
Functionally, Toll-like Receptor 7 (TLR7) participates in the innate immune response to microbial agents

SDY 148 - anti-microbial (partial)
SDY 1162 - microbial (full)
SDY857 - antimicrobial (partial)

2.2.2.4. Phrase search

If a phrase is searched without the double quotes then the results will use the best fields type search. The best fields
type is most useful when you are searching for multiple words best found in the same field. For instance “brown fox”
in a single field as a phrase is more meaningful than “brown” in one field and “fox” in the other and “brown” and
“fox” separated by other words in a single field. For example, if the phrase is ‘clinical islet transplantation’ , 170
studies were found since first the studies with the phrase is found and then individual words are searched
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Latest Release Latest Release

Study = Title & Pubmed Id % Research Focus %
© g e M Version Date *

v [£sDyi43z &, Clinical Islet Transplantation Consortium (CITC) | 23630300 24085506 | Transplantation DR30 2019-04-12
24691031 25524910
25629445 27208344
27325286 27465220
27571180 28319051
29563196 30211831

Condition_reported:

Pancreatic Islet Transplantation

Brief_description:

All studies treated participants with up to 3 separate infusions of islets.

Description:

All studies treated participants with up to 3 separate infusions of islets.

Obijectives:

The studies investigated methods to improve the safety and efficacy of islet transplantation in treating
Condition_preferred:

Pancreatic Islet Transplantation

Hypothesis:

Islet transplantation is safe and effective for the treatment of patients with type 1 diabetes.
Official_title:

Clinical Islet Transplantation Consortium (CITC)

Brief _title:

Clinical Islet Transplantation Consortium (CITC)

Pubmed:

Improvement in b-cell secretory capacity after human islet transplantation according to the CITO7 protocol
Improvement in insulin sensitivity after human islet transplantation for type 1 diabetes.

Restoration of Glucose Counterregulation by Islet Transplantation in Long-standing Type 1 Diabetes.
Positron Emission Tomography to Assess the Outcome of Intraportal Islet Transplantation.

National Institutes of Health-Sponsored Clinical Islet Transplantation Consortium Phase 3 Trial: Manufacture
Contract_grant.name:

CLINICAL ISLET TRANSPLANTATION: DATA COORDINATING CENTER

INNATE IMMUNITY IN CLINICAL ISLET TRANSPLANTATION

CLINICAL REFINEMENT OF ISLET TRANSPLANTATION

CLINICAL ISLET TRANSPLANTATION AT NORTHWESTERN

CLINICAL ISLET TRANSPLANTATION: CLINICAL CENTERS

Program.program_name:

Clinical Islet Transplantation Consortium RFA-DK-09-501

SDY 1432 came up first since clinical islet transplantation was found in brief title(boost value 150)
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v | [£sDhyi1544 & LEAZ29Y (Belatacept) Emory Edmonton Protocol Transplantation DR33 2020-01-29
P! ry p!
(LEEP) (CIT-04) and Extended Follow Up after
Islet Transplantation in Type 1 Diabetes (CIT-08)

Condition_reported:

Pancreatic Islet Transplantation

Endpoints:

study is the proportion of insulin-independent subjects at day 75 (+/- 5 days) following the first islet

HbA1lc <7.0% AND free of severe hypoglycemic events from Day 28 to Day 365, inclusive, after the first islet
HbA1lc <7.0% AND free of severe hypoglycemic events from Day 28 to Day 365, inclusive, after the final islet
CIT-08: The primary endpoint is duration of sustained islet allograft function as determined by evidence
c-peptide level greater than or equal to 0.3 ng/mL at 0, 60, or 90 minutes will be considered evidence of islet
Brief_description:

CIT-04: This trial is a prospective, two-center, open-label, pilot study of islet transplantation assessing
purpose of this protocol is to collect long-term follow-up information on the safety and efficacy of islet
transplantation in CIT subjects after their completion in their CIT parent study.

Description:

All studies treated participants with up to 3 separate infusions of islets.

Obijectives:

a monoclonal antibody IL-2 receptor blocker (basiliximab), belatacept and mycophenolate mofetil in islet
transplantation.

The secondary objective is to assess islet graft function in the absence of calcineurin inhibitor drugs
proportion of patients attaining and maintaining insulin independence after receiving a maximum of 3 islet
primary objective is to provide extended follow-up for safety and efficacy and to support continued islet
Condition_preferred:

Pancreatic Islet Transplantation

Hypothesis:

CIT-04 and CIT-08: Transplantation of pancreatic islets is a safe and effective treatment, when combined
complete avoidance of the anti-angiogenic drug, sirolimus will create a more favorable environment for islet
Official_title:

LEA29Y (Belatacept) Emory Edmonton Protocol (LEEP) (CIT-04) and Extended Follow Up after Islet Transplantation
Brief_title:

LEA29Y (Belatacept) Emory Edmonton Protocol (LEEP) (CIT-04) and Extended Follow Up after Islet Transplantation
Contract_grant.name:

ADVANCING ISLET TRANSPLANTS FOR TYPE 1 DIABETES CARE

ISLET TRANSPLANT - COSTIMULATORY BLOCKADE WITH LEA29Y

CLINICAL REFINEMENT OF ISLET TRANSPLANTATION

CLINICAL ISLET TRANSPLANTATION AT NORTHWESTERN

Program.program_name:

Clinical Islet Transplantation Consortium RFA-DK-09-501

SDY 1544 came up ninth since clinical islet transplantation was found in contract grant name(boost value 5)
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v | [£sDY960 & Viral Triggers in Pediatric Lung Transplantation 27941431 28639398 | Transplantation DR29 2019-01-16
(CTOTC-03) 29082660 31216376
32686323

Arm_or_cohort

Pediatric lung transplantation

Condition_reported:

Lung Transplantation

Pediatric Lung Transplantation

Endpoints:

the earliest time to bronchiolitis obliterans syndrome (BOS) or obliterative bronchiolitis (OB), retransplantation

The secondary endpoints are times to each of the following events: BOS or OB, retransplantation or death
Brief_description:

infections increase the risk of bronchiolitis obliterans syndrome, obliterative bronchiolitis, death or retransplantation
Description:

infections increase the risk of bronchiolitis obliterans syndrome, obliterative bronchiolitis, death or retransplantation
Condition preferred:

Lung Transplantation

Hypothesis:

RVI1) increase the risk of bronchiolitis obliterans syndrome, obliterative bronchiolitis, death or retransplantation
Official_title:

Viral Triggers of Alloimmunity and Autoimmunity in Pediatric Lung Transplantation (CTOTC-03)

Brief_title:

Viral Triggers in Pediatric Lung Transplantation (CTOTC-03)

Pubmed:

Role of Circulating MicroRNAs in the Immunopathogenesis of Rejection After Pediatric Lung Transplantation
Anellovirus loads are associated with outcomes in pediatric lung transplantation.

Absence of evidence that respiratory viral infections influence pediatric lung transplantation outcomes
Epidemiology and Persistence of Rhinavirus in Pediatric Lung Transplantation.

Contract_grant.name

VIRAL TRIGGERS OF ALLOIMMUNITY AND AUTOIMMUNITY IN PEDIATRIC LUNG TRANSPLANTATION (CTOTC-03)
Program.program_name:

Clinical Trials in Organ Transplantation in Children (CTOT-C) RFA-AI-12-005

SDY960 came up 10th since the phrase was tokenized by space. And the tokenized words were found in fields.

For example, if the phrase is ‘Ad35.CS.01’ is tokenized and then searched.

If a phrase is searched with the double quotes then the results will use the phrase prefix type search. The whole
phrase will be found in the fields For example if the phrase is “clinical islet transplantation”, 8 studies were found. If
“Ad35.CS.01” is searched with double quotes only one study shows else 18

2.2.3. ImmPort Data Query API

The Data Query API provides programmatic access to ImmPort Shared Data. This API works as a query tool to access
ImmPort descriptive data (metadata) and interpret results for assays such as ELISA, ELISPOT, MBAA (Luminex),
HAI, Neutralizing Antibody Titers, HLA and KIR typing, QPCR, flow and mass cytometry-based on various input
filter parameters. The API returns a JSON output by default. A tab-separated output can also be returned if format=tsv
is passed as a parameter to the specified endpoint. The HTTP method supported by this API is GET for this version of
this APL

Data Query API endpoints can be accessed directly by a user or by an application. The ImmPort Shared Data
application uses some of the endpoints to get data for the search and study detail pages. All requests to the Data
Query API require authentication and the Data Query API uses tokens for authentication. Users can obtain tokens by
posting to the ImmPort Authentication URL- https://auth.immport.org/auth/token with their username and password.

They must include the authentication token as an Authorization: bearer in the custom HTTP header.

2.2.3.1. Feature Summary

This link documents the endpoints of the API https://docs.immport.org/#APIl/DataQueryAPl/dataqueryapi/


https://auth.immport.org/auth/token
https://docs.immport.org/#API/DataQueryAPI/dataqueryapi/
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2.2.3.2. ImmPort Data Query API Server Architecture

The ImmPort Data Query API is hosted in AWS on an EC2 instance in the public subnet. The data servers are
contained in a private subnet only available through the NAT EC2 server within the public subnet. This separation
limits exposure to security threats in the data tier of ImmPort Data Query API. The configuration follows the AWS
recommendations described at http: mazon.com/AmazonVPC/] rGui PC_Scenario2.html

Public Subnet

S
I https:/fapi.immport.org/data‘query
— auth token
r
ImmportProdApi (EC2)
hitps:hww.immport.org/shared/home
Embedded Tomcat Server |
(Spring Boot)
ImmportProdShared (EC2) ©
Embedded Tomcat Server ImmPort Data
(Spring Boot) Query Api
ImmPaort Shared U token
Data
ImmportProdNat (EC2)
Private Subnet
¥ ¥
AWS Aurora AW ElasticSearch

=

immportprodaurora immportprodelastic



http://docs.aws.amazon.com/AmazonVPC/latest/UserGuide/VPC_Scenario2.html
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2.2.3.3. ImmPort Data Query API Software Architecture

ImmPort Data Query API is a Spring Boot application using Spring JPA which makes it easier to build
Spring-powered applications that use data access technologies. It also exposes a study search endpoint that calls a
method on the service layer. The service layer builds the elastic search queries based on the parameters sent to the
endpoint and then queries the AWS ElasticSearch service that has a study index that contains study JSON files. The
Model, Repository, and Service Layers are different java applications. The API layer depends on these applications
and packages them during the build process into a single jar file.

/ Spring Boot Application - Resource Server - Rest AP \

AWS Aurora
HTTP Request
Rest Controller
Spring boot web Service Repository Layer goﬂﬁl Lgymi'
Spring oauth2 Layer Spring Data Rest . JgA < >
resource server Business B i

e

HTTP Response immportprodaurora

AWS ElasticSearch

immportprodelastic
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2.2.4. ImmPort Data Browser

The Data Browser is a web-based application with the use of similar web frameworks as ImmPort Shared
Data described previously. The interactive Ul is handled by Angular components using AJAX and
JavaScript, while the MVC architecture is implemented in Spring. Aspera Security is utilized when calls are
made to download content on the data files and directories identified in the Aspera Node Server. The Aspera
Connect Server governs interactions with the data files and directories via the Aspera Connect Client.

2.2.4.1. Feature Summary

Table 2.4.4.1-1 below summarizes the major functionality of ImmPort Data Browser.

Table 2.4.4.1-1: Summary of ImnmPort Capabilities and Features

Capabilities/Features Capability/Feature Description

1 Browse Study Files Allows users to browse the shared data study files and packages that are available to download
in the current data release

2 Download Study Files/Packages Allows users to select and download study files packages from the latest data release.

3 Download archive Allows users to download study files from the older versions that are moved into the
archives directory.




2.2.4.1.1. Feature 1: Home Page
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The Data Browser home page provides a list of studies and files available to download in the latest data
release. Users can browse through the list of studies and can select a study directory or pick files across
studies to download.

A Data Browser @

ImmPort data browser allows users to download ImmPort data by individual file, directory, or study. The data browser uses a software tool called Aspera Connect to transfer files

from ImmPort to users. Here are the (4" Instructions to install Aspera Connect on your browser.

+ Content Listings

Browse Shared Data

veedeeoeeleeeeL

Name fe

£ Download

ALLSTUDIES (2359 files)
Retired (523 files)

SDY1 (11414 files)
SDY10 (153 files)
SDY100 (309 files)
SDY1015 (705 files)
SDY1025 (185 files)
SDY1026 (146 files)
SDY1027 (128 files)
SDY1028 (171 files)
SDY1029 (123 files)
SDY1039 (94 files)
SDY1041 (826 files)
SDY1043 (304 files)
SDY1045 (84 files)

A s s Faa e £

Showing 1 to 497 of 497 records

Size 1|

74.68 GB
6.22 GB
10.56 GB
53.78 MB
520.88 MB
10.21 GB
175.60 MB
41.46 MB
22.67 MB
89.73 MB
26.09 MB
71.59 MB
28.12 GB
7.21GB
21.11 MB

Last Modified 1]

Jun 14, 2021 11:00 AM
Apr12, 2019 7:.59 AM

Jun 14, 2021 10:56 AM
Jun 14, 2021 10:56 AM
Jun 14, 2021 10:57 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM
Jun 14, 2021 10:58 AM



2.2.4.1.2. Feature 2: Study Drill down
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Users can drill down into each study to select individual files and packages to download. An example
snapshot of data available in each study is below.

Example: SDYxx-DRxx MySQL.zip is a MySQL dump of the study SDYxx in data release DRxx

Similarly, tab-separated files packaged as a zip file are available to download for each study.

Each study has an archive directory where previous versions of the study can be found. If a user is

looking for a study in a particular data release it can be found in the archives directory.

Browse Shared Data > SDY1

* Archive files are disabled for download in this view, please navigate into the archive directory to download them.

L3

=

=

=

Name fe

& Download [ el:x1g |

Protocols (5 files)

ResultFiles (11215 files)

SDY1-DR40_MySQL.zip
SDY1-DR40_Subject_2_Flow_cytometry_result.txt
SDY1-DR40_Tab.zip

SDY1-DR40_manifest.txt
SDY1-DR40_summary.txt
SDY1-DR40_table_count.txt

StudyFiles (6 files)

* archive (182 files)

Showing 1 to 10 of 10 records

Size 1|

1.27 MB
3.86 GB
11.48 MB
9.70 MB
10.32 MB
701.76 KB
60.00 bytes
2.31 KB

43.98 MB

6.63 GB

Last Modified 1]

Feb 9, 2016 12:17 PM

Jun 12, 2015 8:57 AM

Jun 14, 2021 10:56 AM
Jun 14, 2021 10:56 AM
Jun 14, 2021 10:56 AM
Jun 14, 2021 10:56 AM
Jun 14, 2021 10:56 AM
Jun 14, 2021 10:56 AM

May 27, 2021 15:56
PM

Jun 14, 2021 10:56 AM



System Architecture and Software Design
Specification

2.2.4.1.3. Feature 3: Aspera Connect Download

The ImmPort data browser allows users to download ImmPort data by individual file, directory, or study. The data
browser uses a software tool called Aspera Connect to transfer files from ImmPort to users. This software works
with the user’s internet browser to quickly and securely transfer files. Aspera Connect requires data downloaders to
install the Aspera Connect Client Plugin onto their computer where the files will be downloaded. The Aspera
Connect plugin can be downloaded directly through the ImmPort data browser. Here are the instructions for the
Aspera Connect Installation https://www.immport.org/installAsperaHelp

Alternatively, the installation files and documentation for the plugin can also be found here

http://downloads.asperasoft.com/connect?/

2.2.4.2. ImmPort Data Browser Architecture

Public Subnet

y
@I hitps:fbrowser.immport.org/browser?path=
—

il

ImmportProdMetric (EC2) ImmportProdApi (EC2)
Embedded Tomcat Server Embedded Tomcat Server
(Spring Boot) (Spring Boot)
ImmPort Data - ImmPort Data
A Browser 0 s Api

A

Aspera Connect

Aspera FASP Protocol

NIAID

h A

ImmPort Aspera Server

4
L P

Aspera MNode Api



https://www.immport.org/installAsperaHelp
http://downloads.asperasoft.com/connect2/
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2.2.5. ImmPort Data API

The ImmPort Data API is used by the ImmPort Data Browser to browse and download ImmPort shared data on the
Aspera Production Server at NIAID. It is also used by ImmPort users who wish to programmatically browse and
download ImmPort shared data after obtaining an ImmPort token.

ImmPort Data API allows users to browse and download files and directories on an Aspera Server and to create
content listing files for these files and directories (all via POST requests only). ImmPort Data API endpoints are
protected and require an ImmPort token to access. ImmPort Data Api fetches an Aspera token internally to talk to the
Aspera Server to download the files.

2.2.5.1. Feature Summary

Following are the endpoints available in ImmPort Data API

https://api.immport.org/data/content/listing/information
gets the name of the content listing directory and the start
and end times of the content listing file generation.

https://api.immport.org/data/content/listing/creation

creates files containing the content listings sorted

alphabetically, by size, and by last modification date in both ascending
and descending order for each directory.

https://api.immport.org/data/content/listing/report
Returns a a JSON report of the content listing creation

https://api.immport.org/data/list

takes a list of files and directories and downloads them from the aspera server as
a zip package.

https://api.immport.org/data/download/token
Returns an aspera download token

https://api.immport.org/data/download/specification
Returns an aspera download specification

2.2.5.2. ImmPort Data API Server Architecture

The ImmPort Data API is hosted on an EC2 instance in the public subnet on AWS. The Aspera server is hosted on the
NIAID On-premises infrastructure.


https://api.immport.org/data/content/listing/information
https://api.immport.org/data/content/listing/information
https://api.immport.org/data/content/listing/information
https://api.immport.org/data/content/listing/information
https://api.immport.org/data/content/listing/information
https://api.immport.org/data/content/listing/information
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Public Subnet

ImmportProdApi (EC2)

Embedded Tomcat Server
(Spring Boot)

ImmPort Data
Api

MIAID

v

ImmPort Aspera Server

Aspera Node Api

2.2.5.3. ImmPort Data Query API Software Architecture

ImmPort Data API is a Spring Boot application with a service layer containing a Content Service for listing and

downloading ImmPort shared data using the Aspera Node API.
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/Spring Boot Application - Resource Server - Rest APl \
I

HTTP Request ImmPort Aspera Server
Rest Controller
Spring boot web Service
Spring cauth2 Layer ol 1

resource server Business

Y

LB

Aspera Mode Api

=

HTTP Response

A /

2.2.6. ImmPort Resources

ImmPort Portal is a static web application that hosts all static web pages required across ImmPort web applications.

2.2.6.1. Feature Summary

Table 2.4.6.1-1 below summarizes the major functionality of ImmPort Data Browser.

Table 2.4.6.1-1: Summary of InmPort Capabilities and Features

Capabilities/Features Capability/Feature Description

1 Static page All static web pages required across all ImmPort applications
Ex: Home page, user agreement page, Aspera installation instructions, etc.,

2 ImmPort Tutorials Hosts several ImmPort tutorials and the instructions to use them

3 ImmPort Documentation Data Upload and templates documentation
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2.2.6.1.1. Feature 1: Home Page

The ImmPort home page is the landing page of the ImmPort Ecosystem and hosts several links to various
ImmPort applications

BIOINFORMATICS FOR THE TUTURE OF [MMUNOLOGY

"'X\‘\/ IMMPORT

ImmPart is funded by the MIH, NIAID and DAIT in support of the NIH mission to share data with the public. 2| I
: 5{ )gvn

Data shared through ImmPort has been provided by MIH-funded programs, other research organizations = IFNbeta G = E

and individual scientists ensuring these discoveries will be the foundation of future research.

Data uploading or sharing questions?
Please contact ImmPort_Helpdesk@immport.org.

ImmPort

@ImmPaortDB

Thank you @blish_lab and team for sharing your
data! Find new #COVID19 data from this study
under ImmPort accession SDY 1708 available for

free download bitly/3cNDbvG #0penScience

Upload Data Shared Data hittps:/ftwitter. com/JExpMed/status/ 140484138638
Search Private Data Data Model 6628613
Upload Templates Search/Download
Validate Data Gene Lists VI
> Jun 18, 2021

mmPon Retweeted

9 Atul Butte &

@aulbutte
Raw data from the T and B cell response to
#SARSCoVZ, one of eight #COVID1S related
cellularimolecular datasets ready for you and

#openscience research at @ImmPortDB! Sign up
for free and download them now for your science!

e

Data Analysis Resources buff ly/3ayZuYu
Analysis Workflow Tutarials
Automated Clustering Diocumentation

(]

- - 3
Tutorials Publications W [ Jun 17, 2021
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2.2.6.1.2. Feature 2: User agreement

ImmPort is a data sharing and data analysis portal for the immunology research community funded by
the National Institute of Allergy and Infectious Diseases (NIAID), Division of Allergy, Immunology, and
Transplantation (DAIT). Users will be asked to accept the terms and conditions of this agreement without
exception when they log in to ImmPort.

User Agreement for the NIAID Immunology Database and Analysis Portal (ImmPort)’

ImmPort is a data sharing and data analysis portal for immunology research community funded by the National Institute of Allergy and Infectious Diseases (NIAID), Division of Allergy,
Immunology, and Transplantation (DAIT). You will be asked to accept the terms and conditions of this agreement without exception when you log in to ImmPort,

1.1 You will not attempt to identify individuals from ImmPort data sets

As a condition of obtaining access to the ImmPort database you agree to not use the ImmPaort data, alone or in combination with other data, to identify any individual or entity or otherwise link
information from these data with information in another dataset in a manner that includes the identity of an individual or entity. If you inadvertently discover the identity of any patient, then (a)
You agree that you will make no use of this knowledge, (b) that you will notify the NIAID Program Officer (Quan Chen, quan.chen@nih.gov) of the incident, and (c) that you will inform no one
else of the discovered identity.

1.2 Do not share your username and password

You will use reasonable efforts to maintain the secrecy of the user name issued to you by ImmPort and the password corresponding to the user name. Without limiting the foregoing, you will
not share password or user name information with others or allow others to use your password and/for user name.

1.3 Data Provider Obligations

If errors with provided data are identified at a later date, the Data Provider agrees to update uploaded data for accuracy.
Warranties and Liability

2.1 Data available at ImmPort are provided on an "AS IS" basis.

NIAID, Northrop Grumman, and Data Provider make no representations with respect to Data. DATA ARE PROVIDED TO YOU WITH NO WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING: WARRANTIES OF MERCHANTABILITY; WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE; WARRANTIES OF IDENTITY, OWNERSHIP, QUALITY, ACCURACY,
OR COMPLETENESS OF DATA; OR WARRANTIES THAT THE USE OF DATA WILL NOT INFRINGE ANY PATENT, INTELLECTUAL PROPERTY, OR PROPRIETARY RIGHTS OF ANY
PARTY.

2.2.6.1.3. Feature 2: Resources Page

ImmPort Portal also hosts links to several ImmPort resources like ImmuneXpresso, Cell Ontology, ImmuneSpace,
10K Immunome etc.,

IMMPORT % ] S

\ul Resources o _ _
,/ \\ Publications Documentation Tutorials ImmPort Blog

T P Through HIPC Program, well-characterized human The NIH, NIAMS. NIAID, pharmaceutical
& ~= cohorts are studied using a variety of modern companies and nonprofit organizations have
===l analytic tools, eg., multiplex transcriptional, together created the Accelerating Medicines
cytokine, and proteomic assays. Partnership (AMP) to develop new ways of

HIPC AMP RAISLE identifying and validating promising biological

targets for diagnostics and drug development.

Enabling integrative modeling of human » The 10,000 Immunomes Project is a reference
immunological data from the Human Immunology dataset for human immunology, derived from over
Project Consortium. L] 10,000 control subjects in the NIAID ImmPort
Database .
ImmuneSpace 10k Immunome
Post-donation outcome trajectory network for L "‘q March Of Dimes Database for Preterm Birth
Living Kidney Donors. m | Research.

ImmTransplant March of Dimes



2.2.6.2. SeroNet CDT

2.2.6.2.1. Introduction
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Purpose: A Resource Study catalog of SeroNet studies with faceted search capability

Worked with the SeroNet team on defining the JSON structure needed for building the OpenSearch index

o
study descriptors

2.2.6.2.2. Architecture

Developed software program to extract data from the SeroNet registry template into the JSON structure
Developed SeroNet specific Search Interface that mimics the ImmPort CDT UI and facet on their specific

Developed SeroNet specific Study Detail pages to display their study descriptors and vocabulary
Extended the ImmPort search to include SeroNet specific descriptors in the free text search
Extended the data release process to build OpenSearch indexes for SeroNet search

Added navigation links between ImmPort CDT and SeroNet CDT

Immport Study Basic Design /
Protocol Template

Seronet Registry
Template

@python -~ whm

Seronet JSON template
(Include Seronet Descriptors)

Submit the ImmPort study design
template with the Seronet JSON
template as a study file

L]

I'I'” Study ::[.4—;
“._ Accession

ImmPort
Upload Process

Append additional data

) Study file
Experiment type and Demographics Study File type
study files Description
FileName
Assessment templates

|

IS

l

ImmPort Database Model and filesystem

1. Seronet JSON template are
parsed to feed iinto the Seronet

ImmPort r,r]
OpenSearch «
Index i 3 . Generate combined json

*

=F

ImmPort Detail
Summary page

JU

ImmPort CDT

1. ImmPort CDT filter by Seronet Program
2. Search on common and Seronet descriptors
3. Will display common descriptors

Data Release
Process

OpenSearch Index

|" Subject template

| Experiment templates

Seronet
OpenSearch

2 . Integrate SeroNet descriptors

Index

Point to Seronet CDT and Detail Page

Seronet Detail

Seronet CDT
Summary page

1. Similar to ImmPort
2. Display, facet and search on Seronet study descriptors
3. The data labels will have seronet specific vocabulary.

2.2.6.2.3. Feature Summary
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SeroNet s led by NCI, in close collaboration with the National Institute of Allergy and Infectious Diseases (NIAID) and involves 25 of the -
N By @8 Search All Covid Studies
Search SeroNet Studies  nation's top biomedical research institutions. The network was established using funds from an emergency appropriation of $306 milion to
@ ot e NCI “to develop, validate, improve, and implement serological testing and associated technologies.” Lessons leamed from SeroNet research
can be applied immediately and may prove valuable to public health beyond the current panderic.
Y FILTERS
e.g. Influenza, COVID-19, Rheumatoid, Lupus, MBAA .. (minimum 3 characters) Clear All
A Study +
Studies(20)
 Research Focus [}
v Study Type @ Ll Charts Show  Hide
« Clinical Study Design [}
 Enrollment Date -mm-dd) c Research Focus YT € x Study Type T €& x Reported Health Condition T € x
No Research Focus = Precinical Stu = ‘Solid Organ Transplant ... 8 =
v Reported Health Condition | ‘Specified | v - SARS - CoV-2WAL0... M
Mixed -method [ Sars . covz Aphe:
Molecuer Bioiogy [l
v SARS-CoV-2 Vaccine Type [ Method Development [l Muiipie Mycloma
immune Response [N Basic Rescarcn I Atopic Dematds
« insilico Model Type [} Asthma
[ Serosurveilance I spiration Preumonia
m— ]
Epiderioogical Research I SARS-Co2 Vhdhars?...
SARS -Cov.2 I
e | : vl e R R
~ Subject + -
o 2z 4 & 8 10 2 o 2 4 s 5w o s w 5w =
Stdes Sudes Studes
+ Genus and Species [
v SexatBirth @
© Founa 20 sudes noms o coomms sclected
v Race @
(of2) 2 5 » 10 v
Ethnic !
v o i = © study Title Pubmed 1d 1! Rffe‘mh Focus | eported Health Condition 11 SARS-CoV-2 Vaccine Type
G 5
v Pregnant subjects @ Household Transmission of Severe Acute Covid15
Respiratory Syndrome Coronavirus 2 in the Infection
+ Age (Years) @ + sDvaua piratory Syt 5 (7 34383889 SARS-COV-2 WA1/2020 (D614G Not Applicable
United States: Living Density, Viral Load, and Response variant)
Disproportionate Impact on Communities of Color
+ Pediatric subjects [} prop P
Infectious disease dynamics and resrictions on Infection
+ sDrasd g 36058184 Covid-19 Not Applicable
 Geriatric subjects [} social gathering size Response

Developing the SeroNet Search Interface was a flexible Approach

New field can be easily added
SeroNet JSON file - contains all SeroNet Descriptors in a particular format
Develop SeroNet Search Interface/ SeroNet Detail Page
o Facet/Search on SeroNet descriptors
o Fields will have SeroNet vocabulary
Extend ImmPort Search Interface
o Augment the ImmPort descriptors with SeroNet descriptors (do not fit in our data model) to better
search SeroNet studies (Under Exploration)
o Point to SeroNet Search Interface when the user is querying for SeroNet studies



ImmPort Shared Data Home Page
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ImmPort Study Detail Page

- Browse Shared Data using Faceted
=)= IMMPORT

Search

75*:\'( Shared Data + Download Data (Login Required)

- API Documentation
« Ask ImmPort Questions

w News

24-February-23 ImmPort Data Release 47 is
out! 15 new studies. For details please see
the Data Release notes. (

- Modeling in higher dimensions to improve diagnostic testing accuracy: theory and examples for multiplex
sed SARS-CoV-2 ar

Pesign Adverse Event Assessment Inferventions Medications Substance Demographics Lab Tests Mechanistic Assays ~ Study Files

rary
Program specific resource links: (N CIEII sy G RS
n soY217s

Enter text (or) Click 'Search' to explore ImmPort shared data e.g. influenza, COVID-19, SDY1 ...

Modeling in higher dimensions to improve diagnostic testing accuracy: theory and examples for multiplex saliva-based SARS-CoV-2 antibody assays

10.21430/M39EFSK7E!
Q search
To showcase the power of mathematical modeling in diagnostic classification and highlight a method that can be adopted broadly in public health and

ion clinical settings.

h No Research Focus Speciied
 Data Summary: Release 47, February 2023  Bubble Summary: Research Focus by Assay Type
Tonation COVID-19
Studied
ImmPort Search Interface e

Stan Date

Research Focus. T € x Condition or Disease T ol ox ‘Assay Methods AR |mmP0ﬂ Reso“rce Page

censooay = = =
M@ ctesty @) Moo ) LA
Moecuer sobgy [l . e e @) ’ / Plocue Recuction .
No Research Focus. - diabetes melinus (2) | immunohistachemistr
— /
) EsAW) Vo et Programs
tocin Reporoe [E——
Re I ‘ ELISPOT (12) - K EHLL;MLU\UA
e fesonse | etz e, GAT
A — e )
mmne Re - PeRED : Pt e, AP RASLE
o 0 2 £ ‘covo- 19 Flow Oytometry (24)
s
&
|® Found 98 studies in 20 ms © Additonal search facets available for 8 coumns selected es
(10f 10) 2 3 45 5 » 10~

= O swdy 1

& sDv2175
+

 sDY2042
*
&

5 Pubmedid  Research Focus

Modeling in higher dimensions to
improve diagnostic testing
accur id examples for

No Research Focus

[c]
covip-19
35795812 Specified

multp
antibor

Omicron variant Spike-specific
antibody binding and Fe activity are | '

Vaccine Response  COVID-19
preserved in recipients of mRNAor 35283637

Condition/Disease 1!

Assay Methods

ELISA(0)
Multiplex Bead Array Assay
o

Latest

Release. Program Name 1/
Version 1|
DRA7 SeroNet

DRA7 SeroNet

2.2.7. ImmPort S3 API

ImmPort S3 API is an Amazon API Gateway fully managed by AWS. It is a RESTful API created to read and write to
the JSON files stored on the AWS S3 buckets. The purpose of this API is to push updates to ImmPort web pages
outside their build cycles. For example, InmPort announcements on the Shared Data home page are stored in a JSON
file on the S3 bucket, a new announcement will require only a JSON file update on the S3 bucket instead of a
complete build cycle of the software. AWS Lambda is employed for some of the endpoints to do any data processing
that is needed prior to returning the data to the user.

2.2.7.1. Feature Summary

Following are the endpoints available in ImmPort S3 API accessible at the URL https://s3.immport.ora/


https://s3.immport.org/

v & prod

v |

* /banner

/banner/{applicationName}
GET
OPTIONS

* [release

freleasel/data

* [release/data/{fileName}
GET
OPTIONS

Irelease/genelists

* [release/genelists/{fileName}
GET
OPTIONS

Ireleasel/graphics
* [release/graphics/{visualizationType}

+ [releasel/graphics/{visualizationType}/{dataType}

GET
OPTIONS

Irelease/metadata
* [release/metadata/{fileName}

GET
OPTIONS

Irelease/notes
* [/release/notes/{releaseVersion}

GET
OPTIONS

IreleaseftableDefinition

* [/release/tableDefinition/{fileName}
GET
OPTIONS
IreleaseftemplateDefinition

* [release/templateDefinition/{fileName}
GET
OPTIONS

* [resources

Iresources/{resourceType}

* [resources/{resourceType}/{fileMame}
GET
OPTIONS
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2.2.7.2. ImmPort S3 API Server Architecture

The ImmPort Data API is hosted on an EC2 instance in the public subnet on AWS. The Aspera server is hosted on the
NIAID On-premises infrastructure.

_!

https:/fs3.immport.org/resources/shared/publications

1 AWS Lambda
l J Functions

API Gateway
immpaort-s3-api-prod

Route 53

A4

AWS 53
immport-prod 53 Bucket

immportProdS3ApiLamdaFunction

2.2.8. ImmPort CloudFront Distributions

ImmPort configures Amazon CloudFront distributions to server HTTPS requests for the following two ImmPort S3
buckets.
1. downloads.dev.immport.org: Used for allowing users to download data upload templates and example
packages.
2. docs.immport.org: Used for Static website hosting of API documentation website.

Content is for public use on these S3 buckets.
2.2.9. Authentication of the Rest API - Resource Servers

The Rest APIs are OAuth 2.0 Resource Servers built using Spring Security 5. In the context of OAuth 2.0, a resource
server is an application that protects resources via OAuth tokens. These tokens are issued by an authorization server,
typically to a client application. The job of the resource server is to validate the token before serving a resource to the
client. JWT, or JSON Web Token is a way to transfer sensitive information securely in the widely-accepted JSON
format. The contained information could be about the user, or about the token itself, such as its expiry and issuer. To
visualize, let's look at a sequence diagram for the authorization code flow and see all the actors in action:



https://tools.ietf.org/html/rfc7519
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Client Application OAuth Server Resource Server

i -
I ]

1.Request Access Token |

2. Verify client
Actor

3. User consent
_ 4. Return Access Token

P

Username & Password
=

R P T L

5. Requests Resource

2
A 6. Validate Token
7. Valid Token o
T §
I
R 8. Returns Resource
S S S S S O S S D S S o e o D DD DOSS eSS SEeS Y

-
-




System Architecture and Software Design
Specification

2.2.10. Cell Ontology Browser

The Cell ontology browser was developed to support the visualization of the Cell Ontology
(http://obofoundry.org/ontology/cl.html), which is of great utility in the curation of ImmPort data for the
standardization of cell populations. The browser provides a force-directed graph visualization of the ontology, and
utilizes the same software stack (Angular, ElasticSearch, MySQL) as other ImmPort applications, to allow for
searching for Cell Ontology terms with the addition of D3 for the visualization component. The content is updated as
part of the ImmPort data release process.

ImmPort rivate Shared
€ Resources Documentation Publications  Tutori
@ To better the COVID-19 ic, InmPort presents an opportunity to leverage legacy studies on i i i i i x
(over 100 studies) and other respiratory-like illnesses from diverse cohorts (e.g., age, race, gender) sourced from NIAID-sponsored programs and beyond.
Please contact the Helpdesk (I E F org) with i garding the shared data sets or data uploads.
Check out the ImmPort links:
= COVID-19 studies
« Influenza studies
« Respiratory-like illnesses studies
= Viral infectious diseases studies
Search: Child Level: Parent Level: Relationship Type: Resat Filters
Ontology Browser
lymphocyte 1 - 10 - v ISA Develops From a a 9 e

-
single gueleate cell
N

innate ymphoid cell \
natural helper lymphocyte
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2.2.10.1. Cell Ontology Browser Architecture

Public Subnet —

e
A—

https:f.ronmlogy.immpurt.urgI

ImmPortProdaPI2 (EC2)

Embedded Tomcat Server
{(Spring Boot)

Cell Ontology

ImmPortProdMat (EC2)

v

Private Subnet

AWS Aurora AWS ElasticSearch

+
+

¢

immportprodauroa immportprodelastic
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2.2.11. ImmuneXpresso

The ImmuneXpresso application was built under the BISC Contract Option 7 in years 2014-2015 and developed in
collaboration with the team at the Shen-Orr lab at Technion (http://shenorrlab.technion.ac.il/). ImmuneXpresso
continues the work of the Shen-Orr lab in mining PubMed abstracts to determine relationships between cells and

cytokines. The primary content is stored on a standalone EC2 hosting a MySQL database and accessible via a
RESTFul APIL. This EC2 instance is maintained by the Shen-Orr lab, and a black box to the ImmPort team. The
front-end technology follows the same design pattern as most single-page applications but was written before
frameworks like React and Angular were available. The code base is 5 years old and not updated to use the Angular
framework like other ImmPort applications. ImmuneXpresso term queries are supported by SOLR indexing of cell
and cytokine terms.

ImmPort

7‘»5@? Resources Documentation  Publications  Tutorials

© To better the COVID-19 ic, InmPort presents an opportunity to leverage legacy studies on i i i i i x
(over 100 studies) and other respiratory-like illnesses from diverse cohorts (e.g., age, race, gender) sourced from NIAID-sponsored programs and beyond.
Please contact the Helpdesk (I E F org) with i garding the shared data sets or data uploads.
Check out the ImmPort links:
= COVID-19 studies
« Influenza studies
« Respiratory-like illnesses studies
« Viral infectious diseases studies
Search: Child Level: Parent Level: Relationship Type: Reset Filters
Ontology Browser
lymphocyte 1 - 10 - v ISA Develops From a a 9 6

ymphocytser & Tneage
S

e

innate ymphoid cell \
natural helper lymphocyte
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2.2.11.1. ImmuneXpresso Architecture

|
l

http:fimmuneexpresso.org/immport-
immunexpressofpublic/immunexpresso/search

Imm unExpress{:Web 2 (EC2)

Tomcat Server

Spring Framework CRILIEICEE

Immunexpresso SOLR

RestAPI

ImmunXpressoProd| X2 (EC2)

Application Maintained
By Shen-Orr Lab
Black Box

2.2.12. Galaxy

The original ImmPort Open application provided support for flow cytometry analysis primarily using the FLOCK
(FLOw Clustering without K) algorithm. During the current contract, we have chosen to utilize the popular analysis
workflow engine Galaxy (https://galaxyproject.org/) to optimize the modular method and component development
and eventual sharing of data and workflows. The use of a publicly available web analysis framework was chosen over
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the direct replacement of existing code in ImmPort because of the existence of open-source tools that largely perform
the workflow capabilities of queuing, bursting, and chaining methods in a generic way and to reduce the cost to the
ImmPort development team when developing and maintaining code to perform those workflow capabilities.

Galaxy is an open, web-based platform for accessible, reproducible, and transparent computational research. The

ImmPort Galaxy platform is focused on providing tools for flow cytometry analysis. In addition to implementing

many R/BioConductor packages for flow cytometry analysis, the ImmPort team has written several modules to aid in

the visualization of the results. Below is a list of some of the tools available in the ImmPort Galaxy application:
e (lustergrammer

Flock version 2 and 3

flowAl

flowCL

flowDensity

flowStats

flowViz

FlowSOM

MetaCyto

The ImmPort Galaxy instance is hosted on an AWS EC instance and uses additional volumes to host the Galaxy file
system and an Aurora PostgreSQL instance to support the Galaxy database.

% ImmPort Galaxy ata  Workfloy ze~ SharedData~ Admin Help~ Usi

@ weicome to ImmPort Galaxy!

Tools w & ImmPort  Applications~ About » Register History o+ma
search tools [x] search datasets [x]
Upload Files - "'I Unnamed history
) - — "

FCS File Tools \\ "‘ N . ; Welcome tD |mmP0rt Ga|aXy| 22 shown, 60 deleted, 4 hidden

Pt IMMPORTGALAXY ave A Y
Flow Text File Tools . \=

2\ ]

Flow Analysis Tools
86: Extract Keywords on @ 4 X

Flow Visualization Tools Hs90210Bd_C20090205
00.583065.1cs

Phenotype Correlation Analysis Welcome to a new release of InmPort Galaxy!
Workl The Galaxy framework was upgraded on July 1, 2020 to version 20.01 85: Extract Keywordson = @& 4 X
oridlows Hs90210Bd_C20090205
All workflows Highlights: 00.583065.fcs.
- Python has been upgraded to version 3.6
- R and packages have been upgraded to version 3.6.3 84: Heatmap of mfi centr @ 4" X

oids from flock2 on flow
text FCSGateTrans1 output with fostr
ans on Hs90210Bd_C20090205 00.58

ImmPort Galaxy is your resource for analyzing flow 3065.fcs
cytometry data.(beta-release)
Create a login and get started! 83: FlowSOM tree from @& 4" X

Hs90210Bd_C20090205_

This guide can help you get things going. Get data 00.583065.fcs

from ImmPort, upload your own or use one of the test
datasets published in Shared Data. Explore available
tools on the left panel or use one of the available
published workflows in Shared Data.

82: Overview of flockzw = @ #* X
ith mfi on flowtext FCSG

ateTrans1 output with festrans on Hs
90210Bd_C20090205 00.583065.1cs

If there is a tool you would like to use, or if you'd like to

; 81: Population score pr @ #* X
contribute a tool please do contact us here.

ofiles from flock2 on flo

wtext FCSGateTrans1 output with fcs.
trans on Hs90210Bd C20090205 00.
583065.fcs

FCS QC with flowAl 80: mfi centroids from fl @ & X

ock2 on flowtext FCSGa
teTrans1 output with fcstrans on Hs9
0210Bd_C20090205_00.583065.fcs

i o D O Youlube 51 T3

Generate a quality control report of each of
your FCS files using flowAl, which checks
flow rate, signal acquisition and dynamic

range of the data. 79: flockz with mfionflo @ & X

wiext FCSGateTrans1 o
utput with fcstrans on Hs90210Bd C
20090205_00.583065.fcs

> 78: flowtext FCSGateTra @ 4 X
ns1 output with fcstrans
©on Hs90210Bd_C20090205_00.58306

ue oy ol

a8
x

"5 sk 4o oo s - b4
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2.2.13. ImmuneSpace

ImmuneSpace, available at www.immunespace.org, was developed by the team at the Gottardo lab
(http://www.rglab.org) at Fred Hutchinson Cancer Center with the team at Labkey Software

(www.labkey.com) underfunding of the Human Immunology Project Consortium

(www.immuneprofiling.org). Details about the project are available at the ImmuneSpace site and the
architecture in the Labkey product pages. The ImmPort team provides hosting and basic IT services on AWS for
ImmuneSpace in the AWS instances funded by NIAID/DAIT.

ImmuneSpace {i7¢w

Enabling integrative modeling of
human immunological data

collaborative effort
cross-center and cross-assay data

data management
and analysis engine
computational tools

You can self register via the "Register” button below.
For more information and updates, follow us on Twtter.

S o5 No recent announcements User Name

Participants 7138 johnd.campbell@nge.com
CyTOF 657
ELISA 3238 Password
ELISPOT 1984 csvasene ?
Flow C) t 1690
ow Cytemetry [l Remember
Gene Expression 2791
HLA Typing 2622
MBAA 889

Neutralizing Antibody 2085
PCR 335

o Follow S | 766 folovers

ImmuneSpace is supported by HIPC and MIAID, tested with SauceLabs * Contact Us

2.2.14. Metrics

Elasticsearch and Kibana (EK) Stack on AWS is used for storing, searching, and visualizing log and metric data. This
allows for better searches and creates more analytical graphs for usage metrics. An Elasticsearch, Fluentd, and
Kibana (EFK) Stack was initially considered but we decided on the Elasticsearch, Metric Rest API, Kafka, Aurora
Mysql stack.

2.2.14.1. A common data model for Metrics

e A common JSON format was devised after looking at the various data elements of each of the different
applications so that it can be easily searched and visualized. The common format that was formulated was as
follows:

{
// common parameters
"metricld"; “,
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"metricType":
"username”: ™
remoteIpAddress
‘organization™: ™
appllcatlonName
"endPoint"; "
"startTime":
"ngUser": "
"dateCreated"'
"createdBy": "
###The parameters field is an object of data elements for the different applications. The different
applications will fill in the appropriate fields.

"parameters": {

"searchTerm": ", parameter for ImmPort shared data
"clinical"; "Y",

"ﬁIeName" “ parameters for ImmPort Data Browser
"ﬁIeSIZe". ll",

parentLeveI" ", parameters for ImmPort Ontology

nw o m

“relationshipType” :

R

, parameters for ImmPort Data Query API

»w,m

ageEvent
“expsampleAccession”:

Historic metric data currently stored in CORE_IMMPORT was copied to the Metric Database on AWS
Aurora

The current and historic data in the Metric Database on AWS Aurora was cleaned, validated and transformed
to the new format and stored in a new table in AWS Aurora MySQL database called metric_log which
conforms to the new format.

Data from this table was extracted as JSON files and then sent to ElasticSearch.
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2.2.14.2. Metrics Software Architecture

Auth Token
lusername
Login

Logout
N
« Auth Token
Y N « usermame
« Downloaded File writeMetric e .
i al essag el
R EE d async sends | | (T3
AP message
to the queue
» Auth Token
« Search Terms
and Facet
Metric API
Auth Token -
« end point saveMetric <
= Query
parameters \\
ImmPort Data,
Query API
g J
s Auth Token
« cell ontology term AWS
« child, Parent level
and relationship AWS Aurora ElasticSearch

type

REST has quickly become the de-facto standard for building web services because they’re easy to build and
consume. We built a Rest API to collect metrics from all ImmPort Applications so we have a central
application to collect metrics.

The Metric Rest API endpoints require an authentication token for access. ImmPort Applications call the
writeMetric endpoint on the Metric Rest API which takes a metric object.

The Metric API asynchronously sends the metric object to the Kafka messaging queue. This enables ImmPort
Applications to log the metric and immediately return. The method in the ImmPort Applications to call the
metric endpoint is also asynchronous. At no point will the ImmPort Applications be blocked due to logging.
The Metric API is also a listener to the Kafka messaging queue. As soon as the queue receives a metric object
the listener calls the saveMetric endpoint to save the metric to the database.

A cron job runs every 1 minute to check whether a new metric is saved to the database. If there are metrics
these rows are converted to a json object and sent to Elastic search

2.2.14.3. Visualizations in Kibana

Searching the metric logs and creating usage visualizations becomes easy since the data is stored in Elasticsearch

2.2.14.3.1. Example of the Discovery tab
ImmPort Data Browser and ImmPort Data Api usage
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KaL v~ Aug1,2020 @12:56:46.5 - Sep 30, 2020 @ 13:13:18.2

, Immport , Immps pl, Immpor pl-old X ngUser:N X  NOT remotelpAddress Is one of 23.31.210.153, 23.21.25.214 X metricType: download X

NOT organization is one of esac inc, bisc, northrop grumman, ng, ngit X  + Add filter

metric_m*
Selected fields
t endpoint
t organization
t parameters.studyAccession
t usemame
Available fields

Popular

t applicationName

downloadday

metricType

=

parameters fileCount

parameters.fileName

=

parameters size

remotelpAddress

t d

t _index

# _score

Aetric nna ~

~

<]

© Mekric drawin

Count

Aug 1, 2020 @ 12:56:46.506 - Sep 30, 2020 @ 13:13:18.281—  Auto v

150
100
50 I

) -.-._-_.-.I._._-_-.-_—.-I.I——-I—.. -II ([ N

2020-08-09 2020-08-16 2020-08-23 2020-08-30 2020-09-06 2020-09-13 2020-09-20 2020-09-27
startTime per day

Time username organization endPoint parameters.studyAccession
Sep 3@, 2620 © 12:08:25.880 marcoang Children's Hospital of Philadelphia ResultFiles/RNA_sequencing_result sDY998
Sep 38, 2020 © 12:08:21.888 marcoang Children's Hospital of Philadelphia ResultFiles/RNA_sequencing_result sDY098
Sep 38, 2026 © 12:04:18.800 marcoang Children's Hospital of Philadelphia - sDY998.
Sep 30, 2028 © 11:32:25.000 jkim2345 Fred Hutchinson Cancer Research Center StudyFiles sDY1
Sep 38, 2020 © 11:32:02.008 jkim2345 Fred Hutchinson Cancer Research Center StudyFiles SDY1
Sep 38, 2028 @ 11:31:57.800 Htmonaco Weill Cornell Medicine - SDY1655
Sep 30, 20286 @ 11:31:57.800 Htmonaco Weill Cornell Medicine StudyFiles SDY1655
Sep 36, 2026 @ 11:31:57.000 Htmonaco Weill Cornell Medicine ResultFiles sDY1655
Sep 3@, 2020 @ 11:31:56.000 Htmonaco Weill Cornell Medicine Protocols SDY1655

-~ B ImmPart DR by A Show all

The figure above shows some of the fields of metrics collected for the data browser and data api, e.g., username,
organization,endPoint, study accession. Other fields that can be shown are filename,file count, file size, application
name, remote ip address of the user etc.

2.2.14.3.2. Example of the Visualization tab :

Unique count of downloadday

SDY998
SDY9se?

SDY67

15

10

| I..

o .----

@ Unique count of dow...

ALLSTUDIES
SDY112
SDY702
sDY1
sDYn7e
SDY1256
5DY1425

The above figure shows the top ten studies downloaded for the month of September.

Various types of visualizations and data can be aggregated in the ElasticSearch and Kibana stack.
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2.2.15. Utilization Report

We have automated the Monthly ImmPort Utilization Report using Jupyter Notebook. A predefined Jinga template
has been created and the notebook populates the template with the specifics for that report.

The monthly information is currently pulled from either:

The ImmPort Core Query API
AWS Elasticsearch

S3 bucket

ImmPort Galaxy Postgres
Google Analytics API

k Word

Template

_______________________________________________ . Users a 1
-C'I]-F:Iﬁ'"]’:ﬁ ; o« Data B Cloud ¢
| ] Submission Data i i
| 1 \ ;
; — T, [ease 1
B ORACLE e > § : "
i ] - '. :
5 | ; ;
| — camy §
| ] 1 PostgreSOL
.., data i 4

< t '
Utilization Report " H
Jupyter Notebook h H
User .
download | 1
Stats | 1 :
") i ]
: ElasticSearch ;
Open T R P
ImmPort
Usage

Google Analytics

2.2.16. ImmPort HAPI FHIR Server

The FHIR project began with a mapping exercise between the fields of the ImmPort basic study design worksheet,
used to load new studies into ImmPort, to numerous FHIR resources. We started with FHIR 4.0.1 but found many
mappings missing or difficult to map to ResearchStudy. A subsequent review of FHIR 5.0.0 revealed the updates to
the ResearchStudy resource made mapping more straightforward. We followed with a comparison of FHIR mappings
from other systems (listed below) in an effort to identify variations and preferred approaches.

ClinicalTrials.gov

FHIR4FAIR

KidsFirst (which was mapped to FHIR 4.0.1)
dbGap

The comparison resulted in the identification of key FHIR resources for which we mapped each with as much detail
as possible. Please see the attached spreadsheet as well the worksheets named for each FHIR Resource. With this
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detailed mapping in hand we developed Python code and Jinja2 templates for generating FHIR JSON resources from
the ImmPort Database. The Python code queries the appropriate tables and columns and adds them to a model
object used by the Jinja2 templates to populate a skeleton JSON file to generate FHIR resources. A sample of how we
mapped a resource is shown below.

Mapping for ResearchStudy Resource

Using FHIR RS I
Resource Attribute Complex attribute el ImmPort Table ImmPort Column Hardcoded Value
use official
type.coding.system http://terminology.hl7.org/CodeSystem/v2-0203
identifier type.coding.code ACSN
type.coding.display Accession ID
value study study_accession
version study latest_data_release_version
title study official_title
|abel type.coding.code short
value study brief_title
type citation
relatedArtifact label study_link name
url study_link value
status active
category text Clinical Trial
coding.system Ik_research_focus link
focus coding.code Ik_research_focus link
coding.display Ik_research_focus name
text Ik_research_focus name
coding.system Ik_disease link
condition coding.code Ik_disease link
coding.display study_2_condition_or_disease  condition_preferred
text study_2_c ition_or_di condition_preferred
descriptionSummary study brief_description
description study description
objective name study objectives
sponsor reference study sponsoring_organization
outcomeM ire description study poil

A FHIR server was set up, using the open source HAPI FHIR reference implementation, to validate the FHIR resources
generated and to make the mapped data easily available for review by others. The Python code was modified to PUT
the resources to the FHIR server using ImmPort accession IDs as the ID.
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ImmPort Up Shared C )a E € d Sha Data ~

FHIR Home

53 IMMPORT HAPTERIR

Encoding (default) XML JSON

Prett
Y Gz o i ‘Welcome to the ImmPort HAPI FHIR Server, an exploratory tool to advance the interoperability goals of InmPort. The ImmPort HAPI FHIR
Summary server allows users to search and download all shared data sets released in DR49, August 2023, through FHIR resources.

(none) true text data count

FHIR-ImmPort mappings, and on using the HAPI-FHIR Server, please review this documentation on the ImmPort FHIR documentation site

X

Server ! Please note that, for each data set, the data available through the ImmPort HAPI FHIR server is limited to a subset of data elements §
mapped from the ImnmPort Data Model to R5 FHIR resources. Please refer to the ImmPort Shared Data and Download portals to search %

Server Home/Actions and download complete data sets. Additional FHIR resources will be available for search in future releases of this tool. For more details on ,?;f’
=

Resources
This server provides a complete implementation of the FHIR Specification using a 100% open source software stack.

Observation 3075904

This server is built from a number of modules of the HAPI FHIR project, which is a 100% open-source (Apache 2.0 Licensed) Java based

DiagnosticReport 189656 . -
implementation of the FHIR specification.

Specimen 122940

Patient 93145 Server HAPI FHIR R5 Server
ResearchSubject 93145
Software HAPI FHIR Server - 5.6.0-PRE2-SNAPSHOT/28cc51393b/2021-09-03
Group 3162
PractitionerRole 1106 FHIR Base https://ihir.immport.org/fhir
Practitioner 992

ResearchStudy 771

Server Actions

Dot b £ sas. "

This approach allows users to query the FHIR versions of the ImmPort shared studies and display the completed
mappings. Accession IDs allow users to query any given study using the FHIR APl and the study accession ID like

https//fhic thir/ hStudv/SDY1

This result is being rendered in HTML for easy viewing. You may access this content as Raw JSON or Raw XML or Raw Turtle or view this content in HTML JSON or HTML XML or HTML Turtle .
Response generated in 47ms.

HTTP 200 OK

Response Headers

FHIR Server; FHIR 4.6.8
1 {
2 "resourceType
3 "id": "7dfc 9
4 "meta": {
5 "lastUpdated": "2023-10- 2 elel
6 '
7 "type": "se et",
8 "link": [ {
9 "relation": "self",
10 "url": "https://fhir.immport.org/fhir/ResearchStudy?_pretty=true"
1 oL
12 "relation": "next",
13 "url": "https://fhir.immport.org/fhir? getpages=7dfceefb-c138-4eda-al72-6bb914f7a664& getpagesoffset=20& count=20& pretty=true& bundletype=searchset"
14 L
15 "entry": [ {
16 "fullurl": "https://fhir.immport.org/fhir/ResearchStudy/Spy1",
17 "resource”: {
18 "resourceType": "Researc .
19 "id": "sD¥1",
20 "meta": {
21 "versionId": "1
22 "lastUpdated": \
23 "source": "#JR4AggflAUY
24 T,
25 "identifier":
26 "use": N
27 "type":
28 "coding": [ {
29 S
30
31
32 }
33 B
34 "value DY1
£ IS


https://fhir.immport.org/fhir/ResearchStudy/SDY1
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2.3. Data Release

The ImmPort team currently produces 4 to 6 data releases per year. With each release additional studies are made
publicly available as well as updates made to previously existing shared studies. The process involves using
computers, data in file systems and an Oracle database in the NIAID OCICB environment, as well as an AWS Aurora
MySQL instance, S3 buckets, and software in the ImmPort AWS environment. The current contract mandates the
production database and data uploaded to ImmPort be hosted in the NIAID OCICB facility.

2.3.1. Overview of OCICB Components and Process
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OCICB Data Release Environment

Data_ Mgt Production Oracle
DB

= —__

Files Copied To
Shared data
Instructions to Co
Shared_Data Flies to Shared Dgga Table Data Extracted
- Using Python and SQL
Files Copied To >
Shared_Data Linux
Computer
. Python
Staging Programs

Files Created From
Production Data

Steps to perform a data release are depicted above and outlined below. In this section we focus on how Study
packages, including the ALLSTUDIES package, are created as part of the data release process. We will not discuss
the initial step, executed by the Data Curation team, that identifies which studies are ready for public data sharing.

1. Create a DOI using the DataCite platform for new shared studies. New DOIs are uploaded to the production
database.
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A Python process is run to construct the ALLSTUDIES package that includes all shared studies bundled into
a package suitable for loading into a MySQL database. The process runs on the Linux server and executes
code to extract information from the Oracle database which is used to create the ALLSTUDIES package. The
files created by this process are placed in the Staging file system.

The ALLSTUDIES package is used to populate a local MySQL database. This process ensures data extracted
matches the data we expect to be extracted for the data release. QC steps run scripts to measure whether table
row counts have increased from the previous release to the current release. Another script checks whether the
table structure of the previous data release matches the table structure of the current release, etc. The primary
QC check occurs when foreign keys are applied for each table as the final step in building the MySQL
database. If data has not been extracted properly foreign key violations arise requiring review before the data
release process can continue. The ALLSTUDIES package is placed in the Staging file system.

Once ALLSTUDIES data have been extracted properly another Python process is executed to extract
information from the Oracle database and construct an individual package for each study. During this step
result files for the new studies are copied from the Data Mgt file system to the Shared Data file system. The
study packages are placed in the Staging file system.

On the day of the release the current contents for the previous release are moved into their respective archive
directory on the Shared Data file system. New content generated by Step 3 and Step 4 are moved into the
base directory on the Shared Data file system for each study including the ALLSTUDIES package.

The Final step is to run the Python process to update the DataBrowser content making the new release files
available for public download
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2.3.2. Overview of AWS Components and Process

LocalHost AWS
Staging .
MySQL " DEV PROD
MySQL MySQL
) Datpbase ySQ ysQ
5 B Loaded o
@ :
F
Warehouse Views Data xtraf:ted
Extract Content For/Andexing
h 4
Linux Computer Linux Computer
Python Software Python Software
(= —— | ——

Generaie Content

JSON|Farmat Datg Indexed
Far Ul
| Flles AWS S3 AWS
Staging Copied ElasticSearch
File System

h 4

=

Steps to perform a data release are depicted above and outlined below. This section focuses on the production
database and how files to support Ul and ElasticSearch content are generated and deployed for use by API and UI.
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1. Several views and materialized tables are created on top of the MySQL Shared Data database to support the
Ul and APIL.

2. When step 1 has been completed, the warehouse version of the database is copied and loaded into the DEV
and Production MySQL Aurora databases on AWS.

3. The next step is to generate JSON files containing static content for use by the U, to display graphics, data
release notes, and to support indexing by Google for improved search engine optimization.

4. Files generated in step 3 are copied to the development AWS S3 buckets for QC testing and then, on the day
of the data release, copied to the production AWS S3 buckets.

5. A similar process is used to extract information from the MySQL database to prepare and load this
information into ElasticSearch. The development environment is loaded for QC testing and, on the day of the
data release, the production environment is loaded and indexed.

6. Another process is run to generate content to support site search which is also indexed using ElasticSearch.

2.4. ImmPort Continuous Integration and Continuous Delivery (CICD)

CI/CD pipelines are the first prerequisites of cloud-native microservices architecture development. Continuous
Integration (CI) enables continuous integration of source code into a single shared and easy to access repository.
Continuous Delivery (CD) enables continuous delivery of the code stored in the repository to production. CI/CD
creates a fast and effective process for getting a product to market and for releasing new features and bug fixes. These
pipelines also enable organizations to bridge the gap between developers and customers efficiently and to create
reliable, robust, and scalable applications.

The figure below depicts the CICD implementation architecture for the ImmPort applications hosted in the AWS
environments. This architecture applies to the AWS and NIAID development applications hosted in AWS and AWS
production applications hosted in AWS. Currently, the production and quality assurance applications at NIAID are
deployed manually, and ImmPort is actively working on setting up another similar CICD architecture at the NIAID
facility. We have installed standalone Jenkins servers in the development and production environments to run the
CICD pipelines to build, test, tag, publish, and deploy to EC2 instance using AWS managed CodeDeploy service.

i Jenkins Automation Server
ImmPort pi=at
Developers BitBucket 2. Trigger Jenkins Pipeline

® [ ) f
L'i‘% Ll 6—» 3.Git Clone )
=1 CodeDeploy ; +
4.Git Clone | Arfact (Zp) _ § * S3Bucket |
" Nexus | BuildArtifact 5. Unit Test : :
Repository |  (Jar/Zip) — e Code Display i

Manager

— :] :

== 6. Publish '

Download — E |||| EC2 Instances
- 1.File Operation i

............. : ﬁ—-) Trigger .

o — g | Deployment
@ Pipeline Notifications 8. Deployment | o

— e

531_020




System Architecture and Software Design
Specification

ImmPort . .
Dg;g}o;ers BitBucket SCM Jenkins Server

Lq Comit Code Triggers Webhook-l @
B -

Build
Dependent Unit Deploy to  Deploy

Start  Jobs Checkout Build Test Ta Publish Dev/Test toProd End

— OO0 —o O

&
AWS
CodeDeploy ¥ O O ©
__IAppIicatun _,I 'Before | __J After | ___IAppIication ___l Nalidate!

| Stop | |lnstall} |lInstall} | Start | |Service|

Stop old Create Copynew  Startnew  Ensure new
version of  backup of version version version Is
application  old version healthy

531 021

The figure above depicts a typical CICD pipeline for an ImmPort application. The standalone Jenkins server continuously polls
for any code changes in the source code git repositories and triggers the underlying CICD pipeline for that repository. The
pipeline then clones the source code and builds and runs the unit tests. On successful execution of the unit tests, the repository is
tagged and a release artifact pushed to the Nexus artifact repository. Also, a Docker image is built and pushed to the Amazon
Elastic Container Registry (ECR) for applications deployed as docker containers. The pipeline then deploys the artifact or the
Docker image to the appropriate EC2 instance where the AWS CodeDeploy agent listens for instruction from the CodeDeploy
service configured in the Jenkins plugin. Finally, the ImmPort application deploys onto the EC2 instance and the application
restarts.

3. ImmPort OCICB
3.1. OVERVIEW

Most ImmPort public-facing applications are hosted using AWS infrastructure whereas operational applications and
databases are hosted by the Office of Cyber Infrastructure and Computational Biology(OCICB), which manages
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technologies supporting NIAID biomedical research programs. Since 2011 the OCICB and ImmPort teams have
collaborated in the deployment and maintenance of applications in support of ImmPort operational activities.

The OCICB infrastructure supports Production and QA environments. Applications hosted at NIAID are primarily
focused on upload, management, QC, and curation of private data sets under embargo. This ensures private data sets
have the highest level of security and access controls, provided by the NIAID facility during the embargo period
when access to the data needs to be restricted to a limited set of users. When research and clinical data have been
curated and released from the embargo and shared with the larger user community, these data continue to be made
available to registered users using the Amazon Web Services (AWS) infrastructure.

3.1.1. Feature Summary

# Capabilities/Features Capability/Feature Description

1 | User Administration System administration capabilities include allowing users to request system
access (register), approve registration requests, create user accounts, update user
information, query user information, and deactivate users.

2 |Log In/Off Authentication and authorization capabilities including allowing users to login,
logoff, and retrieve login information when the account or password is forgotten.

3 |Manage NIAID/DAIT Programs Contract/grant management capabilities including creating, searching, deleting,
modifying, and viewing contracts and grants and assigning a PI for a contract or grant
4 | Manage Research Project (RP) Manage Research Projects (RP) including allowing a user designated as a PI or
/Private Project Workspace PM on a grant to create a project and it’s associated RP and update the
(PPW) information associated with the project, manage user access to the RP.
5 |Manage Collaborative Project Manage the CP capabilities including allowing a user designated as a PI or PM on
(CP) a contract or grant to create a CP, update the information associated with the CP,

control user access to the CP, and share datasets in a CP.

6  |Data Submission Batch loading of experimental data into a RP for multiple types of relevant metadata to
provide the minimum information for multiple experimental assay types.

Data Update Bulk editing of data

Data Management UI application for managing data

Data Sharing UI application to control the release of study information for public distribution
Database Audit History and Maintain a complete audit history of research data (including analysis toolset data
Archiving created) that is both updated and deleted. The audit history is defined as the ability to

capture "who", "what", and "when" of the data involved in a change or deletion to
Research data contained in the ImmPort System. Additionally, audit and collect limited
summary information with respect to auditing/tracking of user session activity on a
limited number of database areas. The focus is to obtain summary information on
system activity such as logins, information created and updated in the several areas of
the Administration Module, and usage of baseline Analysis Tools. Additionally, provide
the capability to audit and track user session log information.

Core Query API Provides programmatic access to the Core ImmPort Data
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3.3. DATABASE ARCHITECTURE

The ImmPort system database architecture is stored and maintained in an Oracle 17g Enterprise Edition
database utilizing Real Application Clusters (RAC), installed on a Linux EL7 operating system. Installed
database options include Oracle Partitioning, On-Line Analytical Processing (OLAP), and Oracle Data
Mining (ODM) options. The RAC environment provides necessary system load distribution and load
balancing, while at the same time providing system redundancy and failover capabilities.

In RAC, multiple active instances of the database server on different servers or processors can concurrently execute
transactions against a shared database. It allows large tasks to be divided into subtasks and distributed among
multiple nodes, which provides great efficiency. RAC automatically handles load balancing by distributing the load
on multiple nodes and also supports parallel processing of data on multiple nodes. This becomes critical when
handling the heavy processing loads required for many of the ImmPort analysis tools, or the large batch upload data
submissions. RAC inherently provides high availability by guaranteeing that the database system is operational as
long as one node in the cluster is up, and reliability by providing user-transparent transaction fail-over.

Web UI
—1, —1, —1,
Application Servers
= ? =
Y
COracle RAC Service
DB-RACHode-2
DBE-RACMode-1
_ E—> Linux OS
LEL;:I-:EES Interconnect RHEL
=
[+ — |
- [ Oracle ASM Senvice ]
[ Oracle ASM Senvice ]
- [ Cracle CRS Service ]
[ Cracle CRS Service ]
.
I L
[ 20TB RAID Array (DB Data Storage
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3.3.1. CORE_IMMPORT

3.3.1.1. Overview

The CORE_IMMPORT database is the primary operational database where all read/write activity occurs. Almost all
tables in this database include audit/editorial columns that track: date created, created by, data last updated and
last updated by. In addition, the CORE_IMMPORT database is mirrored by the CORE_ IMMPORT_HIST
database, which tracks edits made to the tables in the CORE _IMMPORT database.

3.3.1.2. Workspace

The workspace tables are important components for the process of releasing private studies to the public. In
addition, they are used to control which users have access to individual rows in the database and the
workspace_2_user supports access control to a workspace and all the objects linked to that workspace. In the
workspace table there is a special workspace with workspace id equal to zero. When rows from the base tables are
released to the public as part of the Data Release sharing process, rows for the objects being released are inserted
into the workspace 2 XXX table, with the workspace id set to zero. This allows the ImmPort Data Release process
to use views that make sure only rows in the base tables, linked to the workspace 2 XXX table, are included in the
output.

WORKSPACE 2 ASSESSMENT PANEL WORKSPACE 2 TREATMENT WORKSPACE 2 SUBJECT

PF * WORKSPACE_ID

PF ** ASSESSMENT_PANEL_ACCESSION

UPLOAD_TICKET_NUMBER

DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST _UPDATED_BY

NUMBER (38)
VARCHAR?2 (15 BYTE)
VARCHAR?2 (100 BYTE)
DATE

VARCHAR? (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

PF * WORKSPACE_ID
PF * TREATMENT_ACCESSION

UPLOAD_TICKET_NUMBER
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

NUMBER (38)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

PF * WORKSPACE_ID
PF * SUBJECT_ACCESSION

UPLOAD_TICKET_NUMBER

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

NUMBER (38)
VARCHAR? (15 BYTE)
VARCHAR?2 (100 BYTE)
DATE

VARCHAR?2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

S

WORKSPACE 2 BIOSAMPLE

[

=
WORKSPACE 2 STUDY

PF * WORKSPACE_ID

NUMBER (38)

PF * WORKSPACE_ID NUMBER (38)
PF * BIOSAMPLE_ACCESSION  VARCHAR2 (15 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)

WORKSPACE_2 USER
PF * WORKSPACE_ID NUMBER (38)
P * USERNAME VARCHAR2 (20 BYTE)

PF * STUDY_ACCE_SSION VARCHAR2 (15 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
DATE_CREATED DATE

DATE_CREATED DATE DATE CREATED DATE CREATED_BY VARCHAR2 (20 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) CREATED BY VARCHAR?2 (20 BYTE) DATE_LAST_UPDATED DATE
DATE_LAST_UPDATED DATE DATE_LAST UPDATED DATE LAST_UPDATED_BY VARCHAR2 (20 BYTE)

LAST_UPDATED_BY VARCHAR2 (20 BYTE)

LAST_UPDATED_BY VARCHAR2 (20 BYTE) =

= WORKSPACE 2 STANDARD_CURVE
WORKSPACE 2 CONTROL SAMPLE PF * WORKSPACE_ID NUMBER (38)

PF + WORKSPACE_ID NUMBER (38) PF + STANDARD_CURVE_ACCESSION VARCHAR2 (15 BYTE)
PF + CONTROL_SAMPLE_ACCESSION VARCHAR2 (15 BYTE) UPLOAD _TICKET NUMBER VARCHAR2 (100 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR?2 (100 BYTE) DATE_CREATED DATE
DATE_CREATED DATE CREATED_BY VARCHAR2 (20 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) WORKSPACE | DATE_LAST UpDATED DATE
DATE_LAST UPDATED DATE b+ WORKSPACE ID SFHERE < LAST UPDATED_BY VARCHAR2 (20 BYTE)
LAST UPDATED_BY VARCHAR2 (20 BYTE)  CATRCaRY RS D BTE
* NAME VARCHAR2 (125 BYTE) WORKSPACE 2 REAGENT
WORKSPACE 2 CONTRACT GRANT * TYPE VARCHAR2 (20 BYTE) PF * WORKSPACE_ID NUMBER (38)
DATE_CREATED DATE PF * REAGENT ACCESSION  VARCHAR2 (15 BYTE)
o A TRr e D NUMBER gg; CREATED_BY VARCHAR2 (20 BYTE) S UPLOAD_TICKET NUMBER VARCHAR2 (100 BYTE)
CONTRACT GRANT_ID NUME DATE_LAST_UPDATED DATE DATE_CREATED DATE
l LAST UPDATED BY  VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) J d R Y oDATED  bans
DATE_LAST_UPDATED DATE CLASTE
LAST UPDATED BY  VARCHAR2 (20 BYTE) T LasTUPDATED BY VELAGRARR (0 i)

-

WORKSPACE_2_PROTOCOL

PF * WORKSPACE_ID NUMBER (38)

PF * PROTOCOL_ACCESSION VARCHAR2 (15 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

WORKSPACE 2 EXPERIMENT

PF * WORKSPACE_ID NUMBER (38)

PF * EXPERIMENT_ACCESSION VARCHAR2 (15 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

WORKSPACE 2 FILE_INFO

PF * WORKSPACE_ID NUMBER (38)

PF * FILE_INFO_ID NUMBER (38)
UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

WORKSPACE 2 EXPSAMPLE

PF * WORKSPACE_ID NUMBER (38)

PF * EXPSAMPLE_ACCESSION  VARCHAR2 (15 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

WORKSPACE 2 LAB TEST PANEL

PF * WORKSPACE_ID NUMBER (38)

PF * LAB_TEST_PANEL_ACCESSION VARCHAR2 (15 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR?2 (100 BYTE)
DATE_CREATED DATE

CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)
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CONTRACT GRANT 2 STUDY

PF * CONTRACT_GRANT_ID NUMBER (38)

PF * STUDY_ACCESSION
DATE_CREATED
CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

VARCHAR2 (15 BYTE)
DATE
VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)

s

ORGANIZATION
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

PROGRAM CONTRACT _GRANT
P * PROGRAM_ID NUMBER (38) P ** CONTRACT_GRANT_ID NUMBER (6)

* CATEGORY VARCHAR2 (50 BYTE) * CATEGORY VARCHAR2 (50 BYTE)
DESCRIPTION VARCHAR2 (4000 BYTE) DESCRIPTION VARCHAR2 (4000 BYTE)
END_DATE DATE END_DATE DATE
LINK VARCHAR2 (2000 BYTE) * EXTERNAL_ID VARCHAR2 (200 BYTE)

* NAME VARCHAR2 (200 BYTE) . LINK VARCHAR2 (2000 BYTE)
START_DATE DATE ' NAME VARCHAR2 (1000 BYTE)
DATE_CREATED DATE F * PROGRAM_ID NUMBER (38)
CREATED_BY VARCHAR2 (20 BYTE) START_DATE DATE
DATE_LAST_UPDATED DATE DATE_CREATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
SHORT_NAME VARCHAR? (10 BYTE) DATE_LAST_UPDATED DATE

LAST_UPDATED_BY VARCHAR2 (20 BYTE)
PROGRAM 2 PERSONNEL CONTRACT _GRANT 2 PERSONNEL
PF * PROGRAM_ID NUMBER (38) PF * CONTRACT_GRANT_ID NUMBER (38)
PF * PERSONNEL_ID NUMBER (38) PF * PERSONNEL_ID NUMBER (38)
F ROLE_TYPE VARCHARZ (12 BYTE) F ROLE_TYPE ~ VARCHAR2 (12 BYTE)
DATE_CREATED DATE DATE CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST UPDATED DATE DATE LAST UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE) LAST_UPDATED_BY VARCHAR2 (20 BYTE)
PERSONNEL
P * PERSONNEL_ID NUMBER (38)
EMAIL VARCHAR?2 (100 BYTE)
* FIRST_NAME VARCHAR?2 (50 BYTE)
* LAST_NAME VARCHAR2 (50 BYTE)

VARCHAR2 (125 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)
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ARM_OR_COHORT

P * ARM_ACCESSION
DESCRIPTION
NAME

F * STUDY_ACCESSION
TYPE

U * USER_DEFINED_ID

UF * WORKSPACE_ID
DATE_CREATED
CREATED_BY

* UPLOAD_TICKET_NUMBER

VARCHAR2 (15 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (126 BYTE)
VARCHAR?2 (15 BYTE)
VARCHAR?2 (20 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (100 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST_UPDATED_BY

DATE
VARCHAR?2 (20 BYTE)
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STUDY_PERSONNEL

STUDY

P * PERSON_ACCESSION
* SITE_NAME

EMAIL
FIRST_NAME
HONGRIFIC
LAST_NAME
ORGANIZATION
ROLE_IN_STUDY

F * STUDY_ACCESSION
SUFFIXES
TITLE_IN_STUDY

* USER_DEFINED_ID

* WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY
ORCID

cc

* UPLOAD_TICKET_NUMBER

VARCHAR?2 (15 BYTE)
VARCHAR?2 (100 BYTE)
VARCHAR?2 (100 BYTE)
VARCHAR? (40 BYTE)
VARCHAR?2 (20 BYTE)
VARCHAR?2 (40 BYTE)
VARCHAR?2 (125 BYTE)
VARCHAR?2 (40 BYTE)
VARCHAR? (15 BYTE)
VARCHAR?2 (40 BYTE)
VARCHAR?2 (100 BYTE)
VARCHAR?2 (100 BYTE)
VARCHAR?2 (100 BYTE)
NUMBER (38)

DATE

VARCHAR?2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)
VARCHAR?2 (1000 BYTE)

STUDY 2 PROTOCOL

PF * STUDY_ACCESSION

DATE_CREATED
CREATED_BY

LAST UPDATED_BY

PF * PROTOCOL_ACCESSION
* UPLOAD_TICKET_NUMBER

DATE_LAST_UPDATED

VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

STUDY PUBMED

P * STUDY_ACCESSION
ACTUAL_COMPLETION_DATE
ACTUAL_ENROLLMENT
ACTUAL_START_DATE

* AGE_UNIT
BRIEF_DESCRIPTION
BRIEF_TITLE

* CLINICAL_TRIAL
CONDITION_STUDIED

* DCL_ID

DELETE_STUDY

DESCRIPTION

Dol

DOWNLOAD_PAGE_AVAILABLE

ENDPOINTS

FINAL_PUBLIC_RELEASE_DATE

GENDER_INCLUDED

HYPOTHESIS

INITIAL_DATA_RELEASE_DATE

INITIAL_DATA_RELEASE_VERSION

INTERVENTION_AGENT

LATEST_DATA_RELEASE_DATE

LATEST_DATA_RELEASE_VERSION

MAXIMUM_AGE

MINIMUM_AGE

OBJECTIVES

OFFICIAL_TITLE

PLANNED_PUBLIC_RELEASE_DATE

SHARED_STUDY

SPONSORING_ORGANIZATION

TARGET_ENROLLMENT

TYPE

UPLOAD_TICKET_NUMBER

U * USER_DEFINED_ID

UF * WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

*

*

VARCHAR2 (15 BYTE)
DATE

NUMBER (38)

DATE

VARCHAR2 (25 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (1 BYTE)
VARCHAR2 (1000 BYTE)
NUMBER (38)
VARCHAR2 (1 BYTE)
CLOB

VARCHAR2 (250 BYTE)
VARCHAR2 (1 BYTE)
CLoB

DATE

VARCHAR2 (50 BYTE)
VARCHAR2 (4000 BYTE)
DATE

VARCHAR2 (10 BYTE)
VARCHAR2 (1000 BYTE)
DATE

VARCHAR2 (10 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (40 BYTE)
CLOB

VARCHAR2 (500 BYTE)
DATE

VARCHAR2 (1 BYTE)
VARCHAR2 (250 BYTE)
NUMBER (38)
VARCHAR2 (50 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (150 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

STUDY_ 2 CONDITION OR _DISEASE

PF * STUDY_ACCESSION

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

P * CONDITION_REPORTED
F  CONDITION_PREFERRED
* UPLOAD_TICKET_NUMBER

VARCHAR2 (15 BYTE)
VARCHAR2 (550 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

STUDY_CATEGORIZATION

U * RESEARCH_FOCUS
UF * STUDY_ACCESSION

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

* UPLOAD_TICKET_NUMBER

P * STUDY_CATEGORIZATION_ID NUMBER (38)

VARCHAR2 (50 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

STUDY

GLOSSARY

PF * STUDY_ACCESSION
P * TERM
* DEFINITION

=

* WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

* UPLOAD_TICKET_NUMBER

VARCHAR2 (15 BYTE)
VARCHAR2 (125 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR2 (100 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

STUDY FILE

* DESCRIPTION

U * FILE_NAME
* PATH

UF * STUDY_ACCESSION
* STUDY_FILE_TYPE

U * WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

P * STUDY_FILE_ACCESSION VARCHAR2 (15 BYTE)

(
VARCHAR2 (4000 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR?2 (4000 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (50 BYTE)

(

* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)

NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

PF * STUDY_ACCESSION
P * PUBMED_ID

AUTHORS

DOI

ISSUE

JOURNAL

MONTH

PAGES

TITLE

* UPLOAD_TICKET_NUMBER

* WORKSPACE_ID
YEAR
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

VARCHAR2
VARCHAR2

(15 BYTE)

(16 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (20 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (12 BYTE)
VARCHAR2 (20 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (100 BYTE)
NUMBER (38)
VARCHAR2 (4 BYTE)
DATE
VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)

INCLUSION_EXCLUSION

STUDY LINK

P * CRITERION_ACCESSION VARCHAR2 (15 BYTE)
CRITERION VARCHAR2 (750 BYTE)
CRITERION_CATEGORY VARCHAR2 (40 BYTE)

F * STUDY_ACCESSION VARCHAR2 (15 BYTE)

* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)

U * USER_DEFINED_ID VARCHAR2 (100 BYTE)

UF * WORKSPACE_ID NUMBER (38)
DATE_CREATED DATE

CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

DATE

VARCHAR2 (20 BYTE)

VARCHAR2 (20 BYTE)

P * STUDY_LINK_ID

NAME

F * STUDY_ACCESSION

TYPE

* UPLOAD_TICKET_NUMBER

VALUE

* WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2
VARCHAR2

DATE
VARCHAR2
DATE
VARCHAR2

NUMBER (38

NUMBER (38)

)

(500 BYTE)
(15 BYTE)
(50 BYTE)
(100 BYTE)
(2000 BYTE)

(20 BYTE)

(20 BYTE)
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ARM_2 SUBJECT

PF * ARM_ACCESSION
* AGE_EVENT

* AGE_UNIT

IMMUNE_EXPOSURE
P * EXPOSURE_ACCESSION VARCHAR?2 (15 BYTE)
F * ARM_ACCESSION VARCHAR2 (15 BYTE)
F * SUBJECT_ACCESSION VARCHAR2 (15 BYTE)

* EXPOSURE_PROCESS_REPORTED ~ VARCHAR2 (100 BYTE)
EXPOSURE_PROCESS_PREFERRED ~VARCHAR2 (100 BYTE)
EXPOSURE_MATERIAL_REPORTED ~ VARCHAR2 (200 BYTE)
EXPOSURE_MATERIAL_PREFERRED VARCHAR2 (200 BYTE)
EXPOSURE_MATERIAL_ID VARCHAR2 (100 BYTE)
DISEASE_REPORTED VARCHAR?2 (550 BYTE)
DISEASE_PREFERRED VARCHAR2 (250 BYTE)
DISEASE_ONTOLOGY_ID VARCHAR2 (100 BYTE)
DISEASE_STAGE_REPORTED VARCHAR2 (100 BYTE)
DISEASE_STAGE_PREFERRED VARCHAR2 (50 BYTE)

* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

ASSESSMENT COMPONENT

P * ASSESSMENT_COMPONENT_ACCESSION VARCHAR2 (15 BYTE)
AGE_AT_ONSET_PREFERRED NUMBER
AGE_AT_ONSET_REPORTED VARCHAR2 (100 BYTE)
AGE_AT_ONSET_UNIT_PREFERRED VARCHAR?2 (40 BYTE)
AGE_AT_ONSET_UNIT_REPORTED VARCHAR?2 (25 BYTE)

F * ASSESSMENT_PANEL_ACCESSION VARCHAR?2 (15 BYTE)
IS CLINICALLY " SIGNIFICANT VARCHAR?2 (1 BYTE)
LOCATION_OF _FINDING_PREFERRED VARCHAR?2 (256 BYTE)
LOCATION_OF _FINDING_REPORTED VARCHAR2 (256 BYTE)
NAME_PREFERRED VARCHAR2 (150 BYTE)

* NAME_REPORTED VARCHAR2 (150 BYTE)
ORGAN_OR_BODY_SYSTEM_PREFERRED VARCHAR2 (100 BYTE)
ORGAN_OR_BODY_SYSTEM_REPORTED ~ VARCHAR2 (100 BYTE)

F * PLANNED_VISIT_ACCESSION VARCHAR2 (15 BYTE)

F  REFERENCE_RANGE_ACCESSION VARCHAR?2 (15 BYTE)
RESULT_UNIT_PREFERRED VARCHAR?2 (40 BYTE)
RESULT_UNIT_REPORTED VARCHAR?2 (40 BYTE)
RESULT_VALUE_CATEGORY VARCHAR2 (40 BYTE)
RESULT_VALUE_PREFERRED NUMBER
RESULT_VALUE_REPORTED VARCHAR2 (250 BYTE)
STUDY_DAY NUMBER

F * SUBJECT_ACCESSION VARCHAR?2 (15 BYTE)
SUBJECT_POSITION_PREFERRED VARCHAR?2 (40 BYTE)
SUBJECT_POSITION_REPORTED VARCHAR?2 (40 BYTE)
TIME_OF_DAY VARCHAR2 (40 BYTE)

* UPLOAD_TICKET_NUMBER VARCHAR?2 (100 BYTE)

U * USER_DEFINED_ID VARCHAR2 (200 BYTE)
VERBATIM_QUESTION VARCHAR2 (250 BYTE)
WHO_IS_ASSESSED VARCHAR2 (40 BYTE)

UF * WORKSPACE_ID NUMBER (38)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST _UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

DATE_CREATED
CREATED_BY

PF + SUBJECT_ACCESSION
AGE_EVENT_SPECIFY

MAX_ _SUBJECT_AGE
MIN_SUBJECT_AGE
SUBJECT_PHENOTYPE

* UPLOAD_TICKET_NUMBER

DATE_LAST_UPDATED
LAST_UPDATED_BY
SUBJECT_LOCATION

VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
NUMBER

NUMBER

VARCHAR2 (200 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)
VARCHAR2 (50 BYTE)

SUBJECT

o

DESCRIPTION
ETHNICITY
* GENDER
RACE
RACE_SPECIFY
* SPECIES
STRAIN

U * USER_DEFINED_ID

UF * WORKSPACE_ID
DATE_CREATED
CREATED_BY

LAST_UPDATED_BY

* SUBJECT_ACCESSION
ANCESTRAL_POPULATION

STRAIN_CHARACTERISTICS
* UPLOAD_TICKET_NUMBER

DATE_LAST_UPDATED

VARCHAR2
VARCHAR2
VARCHAR2

(15 BYTE)
(100 BYTE)
(4000 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (20 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (100 BYTE)
NUMBER (38)
DATE
VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)
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BIOSAMPLE

P

]

==

*

* %

*

* % ok *

BIOSAMPLE_ACCESSION
DESCRIPTION
NAME

PLANNED_VISIT_ACCESSION

STUDY_ACCESSION
STUDY_TIME_COLLECTED

STUDY_TIME_COLLECTED_UNIT

STUDY_TIME_TO_EVENT

STUDY TIME TO EVENT_SPECIFY

SUBJECT_ACCESSION
SUBTYPE

TYPE
UPLOAD_TICKET_NUMBER
USER_DEFINED_ID
WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR?2 (15 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (200 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER

VARCHAR2 (25 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR?2 (50 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (100 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)

INTERVENTION

ADVERSE

EVENT

P * ADVERSE_EVENT_ACCESSION

F

=

-

CAUSALITY
DESCRIPTION
END_STUDY_DAY
END_TIME

LOCATION_OF_REACTION_PREFERRED
LOCATION_OF_REACTION_REPORTED

NAME_PREFERRED
NAME_REPORTED

ORGAN_OR_BODY_SYSTEM_PREFERRED VARCHAR2
ORGAN_OR_BODY_SYSTEM_REPORTED VARCHAR2

OTHER_ACTION_TAKEN
OUTCOME_PREFERRED
OUTCOME_REPORTED

RELATION_TO_NONSTUDY_TREATMENT
RELATION_TO_STUDY_TREATMENT

SEVERITY_PREFERRED
* SEVERITY_REPORTED
START_STUDY_DAY

START_TIME
* STUDY_ACCESSION

STUDY TREATMENT_ACTION_TAKEN

* SUBJECT ACCESSION

* UPLOAD_TICKET_NUMBER

* USER _| DEFINED D

UF * WORKSPACE_ID'

DATE CREATED

VARCHAR2 (15 BYTE)

VARCHAR2 (250 BYTE)
VARCHAR2 (4000 BYTE)
NUMBER

VARCHAR2 (40 BYTE)
VARCHAR2 (126 BYTE)
VARCHAR2 (126 BYTE)
VARCHAR2 (126 BYTE)
VARCHAR2 (126 BYTE)
(126 BYTE)
(126 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (60 BYTE)
VARCHAR2 (60 BYTE)
NUMBER

VARCHAR2 (40 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR?2 (250 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (150 BYTE)
NUMBER (38)

DATE

il

==

*

*

* ok K K K

INTERVENTION_ACCESSION
COMPOUND_NAME_REPORTED

COMPOUND_ROLE
DOSE

DOSE_FREQ_PER_INTERVAL

DOSE_REPORTED
DOSE_UNITS
DURATION_UNIT
END_TIME
FORMULATION
IS_ONGOING
NAME_PREFERRED
NAME_REPORTED
REPORTED_INDICATION

ROUTE_OF_ADMIN_PREFERRED
ROUTE_OF_ADMIN_REPORTED

START_TIME
STATUS
STUDY_ACCESSION
SUBJECT_ACCESSION
UPLOAD_TICKET_NUMBER
USER_DEFINED_ID
WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY
DURATION

START_DAY

END_DAY

VARCHAR2 (15 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (40 BYTE)
NUMBER

VARCHAR2 (40 BYTE)
VARCHAR2 (150 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (10 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (125 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (125 BYTE)
VARCHAR2 (255 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR?2 (
VARCHAR?2 (
VARCHAR?2 (
VARCHAR?2 (
VARCHAR2 (15 BYTE
VARCHAR2 (100 BYTE)
VARCHAR2 (200 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (40 BYTE)
VARCHAR2 (40 BYTE)

40 BYTE)
40 BYTE)
40 BYTE)
15 BYTE)

)
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ASSESSMENT _COMPONENT
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P *

*

-n
*

c
* %

UF

ASSESSMENT_COMPONENT_ACCESSION VARCHAR2 (15 BYTE)
AGE_AT_ONSET_PREFERRED NUMBER
AGE_AT_ONSET_REPORTED VARCHAR2 (100 BYTE)
AGE_AT_ONSET_UNIT_PREFERRED VARCHAR2 (40 BYTE)
AGE_AT_ONSET_UNIT_REPORTED VARCHAR?2 (25 BYTE)
ASSESSMENT_PANEL_ACCESSION VARCHAR2 (15 BYTE)
IS_CLINICALLY_SIGNIFICANT VARCHAR2 (1 BYTE)
LOCATION_OF _FINDING_PREFERRED VARCHAR2 (256 BYTE)
LOCATION_OF _FINDING_REPORTED VARCHAR2 (256 BYTE)
NAME_PREFERRED VARCHAR2 (150 BYTE)
NAME_REPORTED VARCHAR2 (150 BYTE)
ORGAN_OR_BODY_SYSTEM_PREFERRED VARCHAR2 (100 BYTE)
ORGAN_OR_BODY_SYSTEM_REPORTED VARCHAR2 (100 BYTE)
PLANNED_VISIT_ACCESSION VARCHAR2 (15 BYTE)
REFERENCE_RANGE_ACCESSION VARCHAR2 (15 BYTE)
RESULT_UNIT_PREFERRED VARCHAR2 (40 BYTE)
RESULT_UNIT_REPORTED VARCHAR2 (40 BYTE)
RESULT_VALUE_CATEGORY VARCHAR2 (40 BYTE)
RESULT_VALUE_PREFERRED NUMBER
RESULT_VALUE_REPORTED VARCHAR2 (250 BYTE)
STUDY_DAY NUMBER
SUBJECT_ACCESSION VARCHAR2 (15 BYTE)
SUBJECT_POSITION_PREFERRED VARCHAR2 (40 BYTE)
SUBJECT_POSITION_REPORTED VARCHAR2 (40 BYTE)
TIME_OF_DAY VARCHAR?2 (40 BYTE)
UPLOAD_TICKET_NUMBER VARCHAR?2 (100 BYTE)
USER_DEFINED_ID VARCHAR?2 (200 BYTE)
VERBATIM_QUESTION VARCHAR?2 (250 BYTE)
WHO_IS_ASSESSED VARCHAR?2 (40 BYTE)
WORKSPACE_ID NUMBER (38)
DATE_CREATED DATE

CREATED_BY VARCHAR?2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR?2 (20 BYTE)

SUBJECT
P * SUBJECT_ACCESSION VARCHAR2 (15 BYTE)
ANCESTRAL_POPULATION  VARCHAR2 (100 BYTE)
DESCRIPTION VARCHAR2 (4000 BYTE)
ETHNICITY VARCHAR2 (50 BYTE)

* GENDER VARCHAR2 (20 BYTE)
RACE VARCHAR2 (50 BYTE)
RACE_SPECIFY VARCHAR2 (1000 BYTE)

* SPECIES VARCHAR2 (50 BYTE)
STRAIN VARCHAR2 (50 BYTE)

STRAIN_CHARACTERISTICS VARCHAR2 (500 BYTE)
* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)

U * USER_DEFINED_ID

UF * WORKSPACE_ID
DATE_CREATED
CREATED_BY

VARCHAR2 (100 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED DATE

LAST_UPDATED_BY

VARCHAR2 (20 BYTE)

PLANNED VISIT

i

ASSESSMENT_PANEL
P * ASSESSMENT_PANEL_ACCESSION VARCHAR2 (15 BYTE)
ASSESSMENT_TYPE VARCHAR2 (125 BYTE)
NAME_PREFERRED VARCHAR2 (125 BYTE)
NAME_REPORTED VARCHAR2 (125 BYTE)
* RESULT_SCHEMA VARCHAR2 (50 BYTE)
STATUS VARCHAR2 (40 BYTE)
F * STUDY_ACCESSION VARCHAR2 (15 BYTE)
* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
U * USER_DEFINED_ID VARCHAR2 (100 BYTE)
UF * WORKSPACE_ID NUMBER (38)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

U * USER_DEFINED_ID
UF * WORKSPACE_ID
DATE_CREATED

P * PLANNED_VISIT_ACCESSION VARCHAR2 (15 BYTE)

END_RULE VARCHAR2 (256 BYTE)
MAX_START_DAY NUMBER
MIN_START_DAY NUMBER
NAME VARCHAR2 (125 BYTE)
* ORDER_NUMBER NUMBER (38)
F PERIOD_ACCESSION VARCHAR2 (15 BYTE)
START_RULE VARCHAR2 (256 BYTE)
F * STUDY_ACCESSION VARCHAR2 (15 BYTE)

(
(

* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
(

VARCHAR2 (100 BYTE)
NUMBER (38)
DATE

CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)

ASSESSMENT _2_FILE_INFO
PF * ASSESSMENT_PANEL_ACCESSION VARCHAR2 (15 BYTE)
PF * FILE_INFO_ID NUMBER (38)
* RESULT_SCHEMA VARCHAR2 (50 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE)
FILE_INFO
P * FILE_INFO_ID NUMBER (38)
F * DETAIL VARCHAR2 (100 BYTE)
* FILESIZE_BYTES NUMBER (38)
* NAME VARCHAR2 (250 BYTE)
* ORIGINAL_FILE_NAME VARCHAR2 (250 BYTE)
* PATH VARCHAR?2 (4000 BYTE)
* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)
F * WORKSPACE_ID NUMBER (38)
* DATE_CREATED DATE
CREATED_BY VARCHAR?2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST_UPDATED_BY VARCHAR?2 (20 BYTE)

MAXIMUM_AGE
MINIMUM_AGE
OBJECTIVES
OFFICIAL_TITLE

* SHARED_STUDY

¥
STUDY
P * STUDY_ACCESSION VARCHAR2 (15 BYTE)

ACTUAL_COMPLETION_DATE DATE
ACTUAL_ENROLLMENT NUMBER (38)
ACTUAL_START_DATE DATE

* AGE_UNIT VARCHAR2 (25 BYTE)
BRIEF_DESCRIPTION VARCHAR?2 (4000 BYTE)
BRIEF_TITLE VARCHAR2 (250 BYTE)

* CLINICAL_TRIAL VARCHAR2 (1 BYTE)
CONDITION_STUDIED VARCHAR?2 (1000 BYTE)

* DCL_ID NUMBER (38)
DELETE_STUDY VARCHAR2 (1 BYTE)
DESCRIPTION CLOB
DOI VARCHAR2 (250 BYTE)
DOWNLOAD_PAGE_AVAILABLE VARCHAR2 (1 BYTE)
ENDPOINTS CLOB
FINAL PUBLIC_RELEASE_DATE DATE
GENDER_INCLUDED VARCHAR?2 (50 BYTE)
HYPOTHESIS VARCHAR?2 (4000 BYTE)

INITIAL_DATA_RELEASE_DATE DATE
INITIAL_DATA_RELEASE_VERSION VARCHAR2 (10 BYTE)
INTERVENTION_AGENT VARCHAR2 (1000 BYTE)
LATEST_DATA_RELEASE_DATE DATE
LATEST_DATA_RELEASE_VERSION VARCHAR2 (10 BYTE)

VARCHAR2 (40 BYTE)
VARCHAR2 (40 BYTE)
CLOB

VARCHAR2 (500 BYTE)

PLANNED_PUBLIC_RELEASE_DATE DATE

VARCHAR2 (1 BYTE)

SPONSORING_ORGANIZATION VARCHAR2 (250 BYTE)

TARGET_ENROLLMENT NUMBER (38)
TYPE VARCHAR2 (50 BYTE)
* UPLOAD_TICKET_NUMBER VARCHAR2 (100 BYTE)

U * USER_DEFINED_ID VARCHAR2 (150 BYTE)
UF* WORKSPACE_ID NUMBER (38)

DATE_CREATED DATE

CREATED_BY VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED DATE

LAST_UPDATED_BY VARCHAR2 (20 BYTE)




3.3.1.7. Lab Test
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lab test panel

F
F * workspace_id

P * lab_test_panel_accession VARCHAR2

name_preferred
name_reported
study_accession

(
VARCHAR2 (
VARCHAR2 (
VARCHAR2 (
INTEGER

lab test panel 2 protocol

PF * lab_test_panel_accession
PF * protocol_accession

VARCHAR2 (15)
VARCHAR2 (15)

lab test

* lab_test_accession
biosample_accession

* lab_test _panel_accession
name_preferred
name_reported
reference_range_accession
result_unit_preferred
result_unit_reported
result_value_preferred
result value_reported

* workspace_id

VARCHAR2 (
VARCHAR2 (
VARCHAR2 (
VARCHAR?2 (.
VARCHAR2 (
VARCHAR2 (
VARCHAR2 (
VARCHAR?2 (
REAL
VARCHAR2 (250)
INTEGER

15)
15)
15)
40)
125)
15)
40)
40)

study
P * study_accession VARCHAR2 (15)
actual_completion_date DATE
actual_enrollment INTEGER
P actual_start_date DATE
F age_unit VARCHAR2 (25)
brief_description VARCHAR2 (4000)
brief_title VARCHAR2 (250)
* clinical_trial VARCHAR2 (1)
condition_studied VARCHAR2 (1000)
F * dcl_id INTEGER
description CLOB
doi VARCHAR2 (250)
endpoints CLOB —
gender_included VARCHAR2 (50) planned visit
hypothesis VARCHAR2 (4000) P * planned_visit_accession VARCHAR2 (15)
initial_data_release_date DATE end_rule VARCHAR2 (256)
initial_data_release_version VARCHAR2 (10) max_start_day REAL
intervention_agent VARCHAR2 (1000) min_start_day REAL
latest_data_release_date DATE name VARCHAR2 (125)
latest_data_release_version VARCHAR2 (10) le -l¢ * order_number INTEGER
maximum_age VARCHAR2 (40) F period_accession VARCHAR2 (15)
minimum_age VARCHAR2 (40) start_rule VARCHAR2 (256)
objectives CLOB F study_accession VARCHARZ2 (15)
official_title VARCHAR2 (500) F * workspace_id INTEGER
sponsoring_organization VARCHAR2 (250)
target_enrollment INTEGER
F * workspace_id INTEGER .
¥ 7
I -
K BN
biosample
P * biosample_accession VARCHAR2 (15)
b description VARCHAR2 (4000)
name VARCHAR2 (200)
F planned_visit_accession VARCHAR?2 (15)
F study_accession VARCHAR2 (15)
study_time_collected REAL
F * study_time_collected_unit VARCHAR2 (25)
F * study_time_t0_event VARCHAR?2 (50)
study_time_t0_event_specify VARCHAR2 (50)
F * subject_accession VARCHAR2 (15)
subtype VARCHAR2 (50)
F * type VARCHAR2 (50)
F * workspace_id INTEGER



3.3.1.8. Experiment

study

P * study_accession
actual_completion_date
actual_enroliment
actual_start_date

F  age_unit

brief_description

brief_title

clinical_trial

condition_studied

F o+ dcl_id
description
doi
endpoints
gender_included
hypothesis
initial_data_release_date

5

intervention_agent
latest_data_release_date

maximum_age
minimum_age
objectives
official_title
sponsoring_organization
target_enroliment

F * workspace_id

biosample
P * biosample_accession VARCHAR2
description VARCHAR2 (4000)
name VARCHAR2
F planned_visit_accession VARCHAR2
F  study_accession VARCHAR2
study_time_collected REAL

F * study_time_collected_unit VARCHAR2

F * study_time_t0_event VARCHAR2
study_time_t0_event_specify VARCHAR2
F * subject_accession VARCHAR2
subtype VARCHAR2
F * type VARCHAR2

F * workspace_id INTEGER

inltial_dam_release:version

Iatest_data_release:version

1

expsample 2 biosample

PF * biosample_accession VARCHAR2 (15)
PF * expsample_accession VARCHAR2 (15)
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biosample 2 treatment

l«—i<PF * biosample_accession VARCHAR2 (15)

PF * treatment_accession VARCHAR2 (15)

PF * expsample_accession VARCHAR2 (15)
PF * treatment_accession VARCHAR2 (15)

expsample 2 treatment

expsample 2 reagent

PF * expsample_accession VARCHAR2 (15)
PF * reagent_accession VARCHAR2 (15)

expsample

o

¥

'
A

=

experiment

=

P * experiment_accession
description
F ** measurement_technique

F  study_accession
F * workspace_id

Bl

* expsample_accession VARCHAR2 (15
description VARCHAR?2 (

* experiment_accession VARCHAR2 (15
name VARCHAR2 (200)

* result_schema VARCHAR2 (50
upload_result_status =~ VARCHAR2 (20

* workspace_id INTEGER

/ expsample 2 file_info

PF * expsample_accession VARCHAR2 (15)

1<PF * file_info_id INTEGER
F * result_schema

VARCHAR?2 (50)

protocol

T

name

experiment 2 protocol

PF * protocol_accession

PF * experiment_accession VARCHAR2 (15)

=

* protocol_accession VARCHAR2 (15)

description VARCHAR?2 (4000)
* file_name VARCHAR2 (250)
* name VARCHAR2 (250)
* original_file_name VARCHAR2 (250)
* type VARCHAR2 (100)
* workspace_id INTEGER

]

file_info
P file_info_id INTEGER
F * detail VARCHAR?2 (100)
* filesize_bytes INTEGER
* name VARCHAR2 (250)
* original_file_name VARCHAR2 (250)
F * workspace_id INTEGER

treatment
>,_,P * treatment_accession VARCHAR2 (15)
F amount_unit VARCHAR2 (50)
amount_value VARCHAR?2 (50)
comments VARCHAR2 (500)
F duration_unit VARCHAR2 (50)
duration_value VARCHAR2 (200)
name VARCHAR2 (100)
F temperature_unit VARCHAR?2 (50)
temperature_value VARCHAR?2 (50)
F * workspace_id INTEGER
reagent
P reagent_accession VARCHAR2 (15)
F analyte_accession VARCHAR2 (15)
analyte_preferred VARCHAR2 (100)
analyte_reported VARCHAR2 (200)
antibody_registry_id VARCHAR2 (250)
catalog_number VARCHAR2 (250)
clone_name VARCHAR2 (200)
contact VARCHAR2 (1000)
description VARCHAR2 (4000)
is_set VARCHAR2 (1)
lot_number VARCHAR2 (250)
manufacturer VARCHAR2 (100)
name VARCHAR2 (200)
reporter_name VARCHAR2 (200)
F type VARCHAR?2 (50)
weblink VARCHAR?2 (250)
F * workspace_id INTEGER




3.3.1.9. Assay Results

FCS_ANALYZED RESULT

P * RESULT_ID
COMMENTS
F * EXPERIMENT_ACCESSION
F * EXPSAMPLE_ACCESSION
FILE_INFO_ID

PARENT_POPULATION_PREFERRED
PARENT_POPULATION_REPORTED
POPULATION_DEFNITION_PREFERRED
POPULATION_DEFNITION_REPORTED
POPULATION_NAME_PREFERRED
POPULATION_NAME_REPORTED
POPULATION_STAT_UNIT_PREFERRED
POPULATION_STAT_UNIT_REPORTED
POPULATION_STATISTIC_PREFERRED
POPULATION_STATISTIC_REPORTED

* UPLOAD_TICKET_NUMBER
F WORKSPACE_FILE_INFO_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

NUMBER (38)
VARCHAR? (500 BYTE)
VARCHAR? (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER (38)
VARCHAR? (150 BYTE)
VARCHAR? (150 BYTE)
VARCHAR? (150 BYTE)
VARCHAR? (150 BYTE)
VARCHAR? (150 BYTE)
VARCHAR? (150 BYTE)
VARCHAR? (50 BYTE)
VARCHAR? (100 BYTE)
NUMBER

VARCHAR? (50 BYTE)
VARCHAR? (100 BYTE)
NUMBER (38)

DATE
VARCHAR?2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

STUDY

P

* STUDY_ACCESSION

VARCHAR2 (15 BYTE)

RN

HAI_R
P * RESULT_ID
COMMENTS
F * EXPERIMENT_ACCESSION
F * EXPSAMPLE_ACCESSION
FILE_INFO_ID
UNIT_PREFERRED

ESULT

NUMBER (38)
VARCHAR2 (500 BYTE)
VARCHAR?2 (15 BYTE)
VARCHAR?2 (15 BYTE)
NUMBER (38)
VARCHAR2 (50 BYTE)

COMMENTS

F * EXPERIMENT_ACCESSION

F * EXPSAMPLE_ACCESSION
FILE_INFO_ID
GENE_ID
GENE_NAME
GENE_SYMBOL_REPORTED
OTHER_GENE_ACCESSION
UNIT_PREFERRED
UNIT_REPORTED

* UPLOAD_TICKET_NUMBER

VALUE_PREFERRED
VALUE_REPORTED
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY
GENE_SYMBOL_PREFERRED

UNITREPORTED VARCHAR? (200 BYTE)
* UPLOAD_TICKET NUMBER  VARCHAR2 (100 BYTE) BIOSAMPLE
VALE-RREFERRED SEeR (0 B P~ BIOSAMPLE_ACCESSION VARCHAR2 (15 BYTE)
VIRUS STRAIN_PREFERRED VARCHAR? (200 BYTE) fQFCENNEDRYIS[JSASCESS IOf VARCHARZUT BN
VIRUS_STRAIN_REPORTED ~ VARCHAR?2 (200 BYTE) E . 23;?6?%5&%??@ xﬁsg:::g ‘ig gﬁ?
DATE_CREATED DATE JECTE ( )
CREATED_BY VARCHAR? (20 BYTE)
DATE_LAST_UPDATED DATE *
LAST UPDATED_BY VARCHAR2 (20 BYTE)
%\
PCR_RESULT A
P * RESULT_ID NUMBER (38) EXPSAMPLE_2 BIOSAMPLE

VARCHAR?2 (500 BYTE)
VARCHAR? (15 BYTE)
VARCHAR? (15 BYTE)
NUMBER (38)
VARCHAR? (10 BYTE)
VARCHAR? (4000 BYTE)
VARCHAR?2 (100 BYTE)
VARCHAR?2 (250 BYTE)
VARCHAR?2 (200 BYTE)
VARCHAR?2 (200 BYTE)
VARCHAR?2 (100 BYTE)
NUMBER

VARCHAR? (50 BYTE)

D

ATE
VARCHAR2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)
VARCHAR2 (15 BYTE)

3

ARM_OR_COHORT
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MASS SPECTROMETRY_RESULT
P * RESULT_ID NUMBER (38)
COMMENTS VARCHAR? (500 BYTE)

F

P * ARM_ACCESSION
F + STUDY_ACCESSION

VARCHAR?2 (15 BYTE)
VARCHAR?2 (15 BYTE)

T

[ ARM 2 SUBJECT

PF * ARM_ACCESSION
PF * SUBJECT_ACCESSION

VARCHAR?2 (15 BYTE)
VARCHAR2 (15 BYTE)

SuB)
P * SUBJECT_ACCESSION

ECT
VARCHAR2 (15 BYTE)

* EXPERIMENT_ACCESSION
* EXPSAMPLE_ACCESSION
FILE_INFO_ID

INTENSITY

RETENTION_TIME
RETENTION_TIME_UNIT
M_Z_RATIO

2 CHARGE
DATABASE_|D_REPORTED
DATABASE_ID_PREFERRED
MASS_SPECTROMETRY_TYPE
METABOLITE_NAME_REPORTED
METABOLITE_NAME_PREFERRED
PROTEIN_NAME_REPORTED
PROTEIN_NAME_PREFERRED
UPLOAD_TICKET_NUMBER
DATE_CREATED

CREATED_BY
DATE_LAST_UPDATED

LAST UPDATED_BY

*

*

*

VARCHAR?2 (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER (38)
NUMBER

NUMBER

VARCHAR2 (25 BYTE)
NUMBER

VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (25 BYTE)
VARCHAR?2 (50 BYTE)
VARCHAR?2 (255 BYTE)
VARCHAR2 (255 BYTE)
VARCHAR2 (255 BYTE)
VARCHAR2 (255 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR?2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)

MBAA RESULT

o

PF * EXPSAMPLE_ACCESSION VARCHAR2 (15 BYTE)
PF * BIOSAMPLE_ACCESSION VARCHAR2 (15 BYTE)

v

* RESULT_ID

* EXPERIMENT_ACCESSION
ANALYTE_PREFERRED
ANALYTE_REPORTED
ASSAY_GROUP_ID
ASSAY_ID
COMMENTS

CONCENTRATION_UNIT_REPORTED
CONCENTRATION_VALUE_REPORTED

FILE_INFO_ID
MFI
MFI_COORDINATE

* SOURCE_ACCESSION

* SOURCE_TYPE

* UPLOAD_TICKET_NUMBER
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

CONCENTRATION_UNIT_PREFERRED

NUMBER (38)
VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR? (100 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR? (100 BYTE)
VARCHAR? (100 BYTE)
NUMBER (38)
VARCHAR? (100 BYTE)
VARCHAR? (100 BYTE)

VARCHAR2 (15 BYTE)
VARCHAR2 (30 BYTE)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)
VARCHAR2 (50 BYTE)

CONCENTRATION_VALUE_PREFERRED NUMBER

ELISPO

T RESULT

P

P

T

ELISA

RESULT

P * RESULT_ID
ANALYTE_PREFERRED
* ANALYTE_REPORTED
COMMENTS
F * EXPERIMENT_ACCESSION
F * EXPSAMPLE_ACCESSION
FILE_INFO_ID
UNIT_PREFERRED
UNIT_REPORTED
* UPLOAD_TICKET_NUMBER
VALUE_PREFERRED
VALUE_REPORTED
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

NUMBER (38)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR?2 (500 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER (38)
VARCHAR2 (50 BYTE)
VARCHAR2 (200 BYTE)
VARCHAR?2 (100 BYTE)
NUMBER

VARCHAR?2 (50 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

EXPSAMPLE
* EXPSAMPLE_ACCESSION ~ VARCHAR2 (15 BYTE)
F * EXPERIMENT_ACCESSION VARCHAR2 (15 BYTE)

EXPERIMENT

P

S

NEUT AB TITER RESULT

P * RESULT_ID
COMMENTS

F * EXPERIMENT_ACCESSION

F * EXPSAMPLE_ACCESSION
FILE_INFO_ID
UNIT_PREFERRED
UNIT_REPORTED

* UPLOAD_TICKET_NUMBER

VALUE_PREFERRED
VALUE_REPORTED

VIRUS_STRAIN_PREFERRED

VIRUS_STRAIN_REPORTED
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

NUMBER (38)
VARCHAR2 (500 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER (38)
VARCHAR2 (50 BYTE)
VARCHAR?2 (200 BYTE)
VARCHAR2 (100 BYTE)
NUMBER

VARCHAR2 (50 BYTE)
VARCHAR? (200 BYTE)
VARCHAR? (200 BYTE)

DATE
VARCHAR2 (20 BYTE)

D
VARCHAR2 (20 BYTE)

F* STUDY_ACCESSION

* EXPERIMENT_ACCESSION

VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)

* RESULT_ID
ANALYTE_PREFERRED

* ANALYTE_REPORTED
CELL_NUMBER_PREFERRED
CELL_NUMBER_REPORTED
COMMENTS

* EXPERIMENT_ACCESSION

* EXPSAMPLE_ACCESSION
FILE_INFO_ID

SPOT_NUMBER_PREFERRED

SPOT_NUMBER_REPORTED

* UPLOAD_TICKET_NUMBER
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

NUMBER (38)
VARCHAR2 (15 BYTE)
VARCHAR2 (100 BYTE)
NUMBER
VARCHAR2 (50 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER (38)
NUMBER
VARCHAR2 (50 BYTE)
VARCHAR?2 (100 BYTE)
AT

VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)

HLA TYPING RESULT

-

<

* RESULT_ID
ALLELE 1
ALLELE2
ANCESTRAL_POPULATION
COMMENTS

* EXPERIMENT_ACCESSION

* EXPSAMPLE_ACCESSION
FILE_INFO_ID
LOCUS_NAME

* RESULT_SET_ID

* UPLOAD_TICKET_NUMBER
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

NUMBER (38)
VARCHAR?2 (250 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR?2 (250 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR2 (15 BYTE)
NUMBER (38)
VARCHAR?2 (25 BYTE)
NUMBER (38)
VARCHAR?2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)

DA’
VARCHAR2 (20 BYTE)

o

KIR TYPI
* RESULT_ID
* EXPERIMENT_ACCESSION
* EXPSAMPLE_ACCESSION
* KIR_HAPLOTYPE
ALLELE 1
ALLELE 2
COMMENTS
FILE_INFO_ID
* UPLOAD_TICKET_NUMBER
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

NG_RESULT
NUMBER (38)
VARCHAR?2 (15 BYTE)
VARCHAR2 (15 BYTE)
VARCHAR?2 (250 BYTE)
VARCHAR?2 (250 BYTE)
VARCHAR2 (250 BYTE)
VARCHAR2 (500 BYTE)
NUMBER (38)
VARCHAR2 (100 BYTE)
DATE

VARCHAR?2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)




3.3.1.10. Lookup Tables - Part 1

System Architecture and Software Design
Specification

There are approximately 65 tables in the IMMPORT CORE schema, that ImmPort calls lookup tables, but other
groups may refer to as controlled vocabulary tables. These tables are used to help harmonize the data from study to

study. For many of the base tables ImmPort has both a reported_name and preferred name and the preferred name is

mapped to one of the lookup tables. In addition, several lookup tables are populated using terms from ontologies.

LK ADVERSE EVENT SEVERITY

LK CELL POP_EXPRESSION VALUE

LK CELL POP_SUFFIX
P * NAME VARCHAR2 (60 BYTE) P * NAME VARCHAR2 (150 BYTE) P * NAME VARCHAR2 (150 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE) U * VALUE VARCHAR2 (150 BYTE) U * VALUE VARCHAR2 (150 BYTE)
LINK VARCHAR2 (2000 BYTE) U * SORT_ORDER NUMBER (38) U * SORT_ORDER NUMBER (38)
DATE_CREATED DATE * REGULAR_EXPRESSION VARCHAR2 (500 BYTE) * REGULAR_EXPRESSION VARCHAR2 (500 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) REPLACEMENT VARCHAR2 (150 BYTE) + DESCRIPTION VARCHAR2 (1000 BYTE)
DATE_LAST UPDATED DATE * AS_SEPARATOR NUMBER (38) LINK VARCHAR2 (2000 BYTE)
LAST_UPDATED_BY  VARCHAR2 (20 BYTE) * AS_STOPPING NUMBER (38) DATE_CREATED DATE
* DESCRIPTION VARCHAR2 (1000 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
LINK VARCHAR2 (2000 BYTE) DATE_LAST_UPDATED  DATE
LK ANALYTE DATE_CREATED DATE LAST_UPDATED_BY VARCHAR?2 (20 BYTE)
P * ANALYTE_ACCESSION VARCHAR2 (15 BYTE) ERE e DRE VEREPGE (20 i)
GENE_SYMBOL VARCHAR2 (100 BYTE) by AL HIFDAED - (B LK CELL POP_SEPARATOR
GENE_ALIASES VARCHAR?2 (4000 BYTE) g SITORDATEDIEN VERGGR (0 D) P NAME VARCHAR2 (150 BYTE)
GENEID VARCHAR? (10 BYTE) PREFERRED_VALUE VARCHAR2 (150 BYTE) 0] & oplls VARCHARZ (150 BYTE)
GENETIC_NOMENCLATURE_ID VARCHAR2 (100 BYTE) * REGULAR EXPRESSION VARCHAR2 (500 BYTE
IMMUNOLOGY_SYMBOL VARCHAR2 (100 BYTE) LK _CELL POP_IGNORE # 1S PRIMARY VALUE VARCHAR?2 :1 BYTE) :
LINK VARCHAR2 (2000 BYTE)| [P * NAME VARCHAR2 (150 BYTE) PREFERRED VALUE VARCHAR2 (150 BYTE)
OFFICIAL_GENE_NAME VARCHAR2 (255 BYTE) U * VALUE VARCHAR2 (150 BYTE) IGNORE_STRING VARCHAR2 (150 BYTE)
PROTEIN_ONTOLOGY_ID VARCHAR2 (15 BYTE) U * SORT_ORDER NUMBER (38) + DESCRIPTION VARCHAR2 (1000 BYTE)
PROTEIN_ONTOLOGY_NAME VARCHAR2 (100 BYTE) * REGULAR_EXPRESSION VARCHAR2 (500 BYTE) LINK VARCHAR?2 (2000 BYTE)
PROTEIN_ONTOLOGY_SYNONYMS VARCHAR2 (4000 BYTE) * DESCRIPTION VARCHAR2 (1000 BYTE) DATE_CREATED DATE
TAXONOMY_ID VARCHAR2 (10 BYTE) LINK VARCHAR2 (2000 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
UNIPROT_ENTRY VARCHAR2 (20 BYTE) DATE_CREATED DATE DATE_LAST UPDATED  DATE
UNIPROT_ENTRY_NAME VARCHAR2 (255 BYTE) CREATED_BY VARCHAR2 (20 BYTE) LAST UPDATED BY VARCHAR2 (20 BYTE)
DATE_CREATED DATE DATE_LAST_UPDATED  DATE = =
CREATED_BY VARCHAR2 (20 BYTE) LAST_UPDATED_BY VARCHAR2 (20 BYTE) LK CELL POP PREFIX
o v 0o
i - {2OJEMIE) U * VALUE VARCHAR2 (150 BYTE)
PROTEIN_ONTOLOGY_SHORT_LABEL VARCHAR2 (255 BYTE) LK CELL POP PATTERN U * SORT ORDER NUMBER (38)
P * NAME VARCHAR2 (150 BYTE) * REGULAR_EXPRESSION VARCHAR2 (500 BYTE)
x U * VALUE VARCHAR2 (150 BYTE) * DESCRIPTION VARCHAR2 (1000 BYTE)
* REGULAR_EXPRESSION VARCHAR2 (500 BYTE) LINK VARCHAR?2 (2000 BYTE)
LK _ANALYTE PREF MAPPING ANCILLARY_INFO VARCHAR2 (1000 BYTE) DATE CREATED DATE
PF * ANALYTE_ACCESSION VARCHAR?2 (15 BYTE) * DESCRIPTION VARCHAR2 (1000 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
TAXONOMY_ID VARCHAR2 (10 BYTE) LINK VARCHAR2 (2000 BYTE) DATE_LAST_UPDATED  DATE
P * ANALYTE_PREFERRED VARCHAR2 (100 BYTE) DATE_CREATED DATE LAST_UPDATED_BY VARCHAR2 (20 BYTE)
P + ANALYTE_REPORTED VARCHAR2 (100 BYTE) CREATED_BY VARCHAR2 (20 BYTE)

GENE_NAME

GENETIC_NOMENCLATURE_ID
MAPPING_SOURCE_INFO

VARCHAR2 (255 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (50 BYTE)

DATE_LAST_UPDATED
LAST UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

MAPPING_UPDATE_FLAG
MAPPING_UPDATE_USAGE

COMMENTS
SORT_ORDER
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR2 (1 BYTE)
VARCHAR2 (75 BYTE)
VARCHAR2 (200 BYTE)
NUMBER

DATE

VARCHAR2 (20 BYTE)
DATE

LK COMPOUND_ ROLE

=

* NAME

LK CELL POP

PREF_MAPPING

PF * MARKER_PREFERRED
P * MARKER_REPORTED

VARCHAR2 (150 BYTE)
VARCHAR?2

VARCHAR2 (20 BYTE)

LK AGE EVENT

P * NAME
* DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

VARCHAR?2 (40 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR?2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK ANCESTRAL POPULATION

P * NAME

ABBREVIATION
* DESCRIPTION

LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR2 (30 BYTE)
VARCHAR2 (3 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

MAPPING_SOURCE_INFO
MAPPING_UPDATE_ FLAG
MAPPING_UPDATE_USAGE
COMMENTS
SORT_ORDER
DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST_UPDATED_BY

150 BYTE)
VARCHAR2 (50 BYTE)

VARCHAR2 (75 BYTE)

(

(
VARCHAR2 (1 BYTE)

(

(

VARCHAR2 (250 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

¥

LK _CELL POPULATION_MARKER

P

* NAME

* DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR?2 (150 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK CELL POPULATION

P

U

* NAME
COMMENTS
DEFINITION
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

VARCHAR2 (150 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR2 (150 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

DESCRIPTION

LINK

DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST_UPDATED_BY

VARCHAR2 (40 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

LK CONCENTRATION_ROUNDING

il

* NAME

* DIGITS_TO

* PATTERN
ADD_SUBTRACT

VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (50 BYTE)

* GROUP_NUMBER NUMBER (38)

* VALUE NUMBER (38)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

LK_CONCENTRATION TO PG_ML

DATE_LAST_UPDATED
LAST_UPDATED_BY

PF * NAME VARCHAR?2 (50 BYTE)
* FACTOR NUMBER (38)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST_UPDATED_BY

LK_CRITERION_CATEGORY
P * NAME VARCHAR2 (40 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE)
LINK VARCHAR?2 (2000 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)
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P *ID NUMBER (38) P * NAME VARCHAR2 (100 BYTE)
DESCRIPTION VARCHAR?2 (1000 BYTE) * DESCRIPTION VARCHAR2 (1000 BYTE)
DATE_CREATED DATE LINK VARCHAR2 (2000 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) DATE_CREATED DATE
DATE_LAST_UPDATED DATE CREATED_BY VARCHAR2 (20 BYTE)

LAST_UPDATED_BY

VARCHAR?2 (20 BYTE)

LK DISEASE

DATE_LAST_UPDATED
LAST _UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

* NAME

* DISEASE_ONTOLOGY_ID

* DESCRIPTION

VARCHAR2 (250 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)

DATE_LAST UPDATED
LAST UPDATED_BY

LK HMDB
P * HMDB_ID VARCHAR2 (15 BYTE)

* NAME VARCHAR2 (255 BYTE)
DESCRIPTION VARCHARZ (4000 BYTE)
LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)

LK EXPSAMPLE

RESULT SCHEMA

LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR?2 (20 BYTE)

DATE_LAST_UPDATED
LAST_UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

HUMAN_PHENOTYPE_ID VARCHAR2 (50 BYTE)

* NAME

VARCHAR2 (50 BYTE)

LK LAB TEST NAME

DESCRIPTION
* TABLE_NAME

VARCHAR?2 (1000 BYTE)
VARCHAR?2 (30 BYTE)

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

DATE
VARCHAR?2 (20 BYTE)
DATE
VARCHAR?2 (20 BYTE)

LK DISEASE_STAGE

LK FCS HEADER PATTERN

* NAME

* DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR?2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR?2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK _ETHNICITY

* NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

* NAME

* VALUE

* REGULAR_EXPRESSION

* PATTERN_TYPE

* DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR2 (150 BYTE)
VARCHAR2 (150 BYTE)
VARCHAR2 (500 BYTE)
VARCHAR?2 (50 BYTE)
VARCHAR?2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR?2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)

DATE_LAST_UPDATED
LAST_UPDATED_BY

P * NAME VARCHAR2 (50 BYTE)
CDISC_LAB_TEST_CODE VARCHAR2 (50 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE)
LAB_TEST_PANEL_NAME VARCHAR2 (50 BYTE)
LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST_UPDATED_BY

LK LAB_TEST PANEL_NAME
P * NAME VARCHAR2 (125 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE)
LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)

LK EXP_MEASUREMENT TECH

* NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED BY

VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR?2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK FILE DETAIL LK LOCUS NAME
P * NAME VARCHAR2 (100 BYTE) P * NAME VARCHAR2 (100 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE) DESCRIPTION VARCHAR2 (250 BYTE)
LINK VARCHAR2 (2000 BYTE) LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST_UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

DATE_LAST UPDATED
LAST UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

LK FILE SYSTE

M _OPERATION

LK _EXPOSURE_MATERIAL

* NAME

* EXPOSURE_MATERIAL_ID

* DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR2 (200 BYTE)
VARCHAR2 (50 BYTE)

DATE
VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)

o

* NAME
DESCRIPTION
DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR?2 (1000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK MASS SPECTROMETRY TYPE

LK FILE SYSTEM STATUS

P * NAME

DESCRIPTION

LINK

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR?2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

(
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)

£

* NAME
DESCRIPTION
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK_ONTOLOGY

LK EXPOSURE_MATERIAL PREF_MAP

o

* EXPOSURE_MATERIAL_REPORTED
* EXPOSURE_MATERIAL_PREFERRED

VARCHAR2 (200 BYTE)
VARCHAR2 (200 BYTE)

COMMENTS VARCHAR2 (200 BYTE)
DATE_CREATED DATE

CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE

LAST UPDATED_BY

VARCHAR2 (20 BYTE)

LK_GENDER

* NAME VARCHAR2 (20 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE)
LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE

LAST_UPDATED_BY VARCHAR2 (20 BYTE)

P * NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)
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LK ORGANIZATION

P * NAME
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

VARCHAR2 (125 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST _UPDATED_BY

DATE
VARCHAR?2 (20 BYTE)

LK PERSONNEL _ROLE

P * NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

VARCHAR2 (40 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK PLATE TYPE

LK REAGENT TYPE

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

LK RACE LK SPECIES
P * NAME VARCHAR2 (50 BYTE) P * NAME VARCHAR2 (30 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE) COMMON_NAME VARCHAR2 (100 BYTE)
LINK VARCHAR2 (2000 BYTE) LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE U * TAXONOMY_ID VARCHAR2 (10 BYTE)
CREATED_BY VARCHAR2 (20 BYTE)

DATE
VARCHAR2 (20 BYTE)
DATE
VARCHAR2 (20 BYTE)

* TAXONOMY_ID_SUBSET VARCHAR2 (10 BYTE)

LAST UPDATED_BY

VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED

pox g‘égﬂcERlPTION 5222:225 (f{gOBOYEE()TE LK STUDY CONDITION PREF MAPPNG
LINK VARCHAR?2 :2000 BYTE; P * CONDITION_REPORTED VARCHARZ2 (550 BYTE)
DATE CREATED DATE F * CONDITION_PREFERRED VARCHARZ2 (250 BYTE)
= COMMENTS VARCHAR2 (200 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) DATE CREATED DATE
DAEIEASIMURDATE DA CREA'_I'ED_BY VARCHAR2 (20 BYTE)

DATE

LAST UPDATED_BY VARCHAR2 (20 BYTE)
P * NAME VARCHAR2 (50 BYTE) LK RELEASE STATUS
DECRIPTION A 8888 ggg P + NAME VARCHARZ (50 BYTE) LK STUDY FILE TYPE
DATE CREATED AnE DESCRIPTION VARCHAR2 (1000 BYTE) |  |p & NAME N
CREATED_BY VARCHAR2 (20 BYTE) PAEICREMIER DI DESCRIPTION VARCHAR2 (1000 BYTE)
A Y DATED LAnS CREATED BY VARCHAR2 (20 BYTE) e CARATRLG (s E
LAST UPDATED BY  VARCHAR2 (20 BYTE) RATESLASTEUGRATELEOATE DATE_CREATED DATE
- H LAST UPDATED BY _ VARCHAR2 (20 BYTE) ) I RO (0 T

LK PROTOCOL TYPE

LK RESEARCH FOCUS

P * NAME VARCHAR2 (100 BYTE) P * NAME VARCHAR2 (50 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE) DESCRIPTION VARCHAR2 (1000 BYTE)
LINK VARCHAR2 (2000 BYTE) LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)

DATE_LAST_UPDATED
LAST UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

DATE_LAST UPDATED
LAST_UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

LK PROTEIN NAME

P * NAME
* UNIPROT_ID

UNIPROT_GENE_NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR2 (255 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR2 (255 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK PUBLIC REPOSITORY

P * NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR?2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK SAMPLE TYPE

P * NAME

DESCRIPTION

LINK

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST _UPDATED_BY

VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK _SOURCE_TYPE

P * NAME
DESCRIPTION
LINK
DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST UPDATED_BY

* TABLE_NAME

VARCHAR?2 (30 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR?2 (20 BYTE)
VARCHAR?2 (30 BYTE)

DATE_LAST_UPDATED
LAST UPDATED_BY

DATE
VARCHAR2 (20 BYTE)

LK STUDY PANEL

P * NAME
COLLAPSIBLE
DESCRIPTION
DISPLAY_NAME
SORT_ORDER
VISIBLE
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

VARCHAR2 (100 BYTE)
VARCHAR2 (1 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (100 BYTE)
NUMBER (38)
VARCHAR2 (1 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK SUBJECT LOCATION

P * NAME

DESCRIPTION

LINK

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

*

VARCHAR2 (50 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

LK TO

EVENT

P * NAME

DESCRIPTION

LINK

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST_UPDATED_BY

*

VARCHAR2 (50 BYTE)
VARCHAR2 (1000 BYTE)
VARCHAR2 (2000 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)
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3.3.1.13. Lookup Tables - Part 4

LK TEMPLATE MAPPING LK_UPLOAD_METHOD LK _VISIBILITY CATEGORY
P * TEMPLATE_NAME VARCHAR2 (100 BYTE) P * NAME VARCHAR2 (50 BYTE) P * NAME VARCHAR2 (50 BYTE)
P *FILE_TYPE VARCHAR2 (30 BYTE) DESCRIPTION VARCHAR2 (1000 BYTE) DESCRIPTION VARCHAR2 (1000 BYTE)
P * FILE_NAME VARCHAR2 (250 BYTE) DATE_CREATED DATE DATE CREATED DATE
COMMENTS VARCHAR2 (250 BYTE) CREATED BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE) DATE_LAST_UPDATED DATE DATE LAST UPDATED DATE
F  FILE_DETAIL VARCHAR2 (100 BYTE) LAST_UPDATED_BY VARCHAR?Z (20 BYTE) LAST UPDATED BY VARCHAR2 (20 BYTE)
LINK VARCHAR2 (2000 BYTE) - -
F RESULT SCHEMA VARCHAR2 (50 BYTE)
TEMPLATE_TYPE VARCHAR? (30 BYTE)
DA TECREATED AR AR (20 BYTE) LK UPLOAD STATUS LK_WORKSPACE_APPLICATION
DATE LAST UPDATED DATE P+ NAME VARCHAR2 (50 BYTE) P * NAME VARCHAR?2 (50 BYTE)
LAST UPDATED BY  VARCHAR2 (20 BYTE) DESCRIPTION VARCHAR2 (1000 BYTE) DESCRIPTION VARCHAR2 (1000 BYTE)
= - DATE_CREATED DATE DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
LK TIME UNIT DATE_LAST_UPDATED DATE DATE_LAST_UPDATED DATE
RENATE RN LAST UPDATED_BY  VARCHAR2 (20 BYTE) LAST_UPDATED_BY  VARCHAR2 (20 BYTE)
* DESCRIPTION VARCHAR2 (1000 BYTE)
LINK VARCHAR2 (2000 BYTE)
DATE_CREATED DATE LK USER ROLE TYPE LK WORKSPACE TYPE
CREATED_BY VARCHAR2 (20 BYTE) b * NAME VARCHAR? (2 BYTE) EREINATE VARCHAR2 (20 BYTE)
Y3y LS IIASTED) - [l DESCRIPTION VARCHAR2 (1000 BYTE) * DESCRIPTION VARCHAR2 (1000 BYTE)
LAST UPDATED_BY  VARCHAR2 (20 BYTE) DATE_CREATED DATE DATE CREATED B
CREATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR?2 (20 BYTE)
DATE_LAST_UPDATED DATE DATE LAST UPDATED DATE
LK UNIT OF MEASURE LAST_UPDATED_BY  VARCHAR2 (20 BYTE) LAST_UPDATED BY  VARCHAR2 (20 BYTE)
P * NAME VARCHAR?2 (50 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE)
LINK VARCHAR2 (2000 BYTE)
* TYPE VARCHAR2 (50 BYTE) LK_VIRUS_STRAIN
DATE_CREATED DATE P * NAME VARCHAR2 (200 BYTE)
CREATED BY VARCHAR2 (20 BYTE) CENTER_ID_NAME_SEASON_LIST VARCHAR2 (500 BYTE)
DATE_LAST UPDATED DATE DESCRIPTION VARCHAR2 (1000 BYTE)
LAST UPDATED BY  VARCHAR2 (20 BYTE) LINK VARCHAR2 (2000 BYTE)
- - SEASON_LIST VARCHAR2 (100 BYTE)
* TAXONOMY_ID NUMBER (38)
VIRUS_NAME VARCHAR2 (10 BYTE)
LK TRANSCRIPT TYPE DATE_CREATED DATE
P+ NAME VARCHAR2 (50 BYTE) CREATED_BY VARCHAR2 (20 BYTE)
DESCRIPTION VARCHAR2 (1000 BYTE) DATE LAST UPDATED DATE
LINK VARCHAR2 (2000 BYTE) LAST_UPDATED_BY VARCHARZ (20 BYTE)
DATE_CREATED DATE
CREATED_BY VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE
LAST UPDATED BY  VARCHAR2 (20 BYTE)




3.3.1.14. Upload Registration

UPLOAD REGISTRATION

DELETE_FLAG
FILE_NAME
FILE_SIZE
NOTE

* STATUS
SUBMISSION_REPORT
UPLOAD_METHOD

USERNAME

F * WORKSPACE_ID
DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED BY

* UPLOAD_TICKET_NUMBER

P * UPLOAD_REGISTRATION_ID NUMBER (38)

VARCHAR2 (1 BYTE)
VARCHAR2 (200 BYTE)
VARCHAR2 (50 BYTE)
VARCHAR?2 (4000 BYTE)
VARCHAR2 (50 BYTE)
CLOB

VARCHAR2 (20 BYTE)
VARCHAR2 (100 BYTE)
VARCHAR2 (20 BYTE)
NUMBER (38)

DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

3.3.1.15. Curation

CURATION QUERY

* QUERY_NAME
QUERY_SQL
DATE_CREATED
CREATED BY

LAST UPDATED_BY

P * CURATION_QUERY_ID NUMBER (10)
QUERY_DESCRIPTION VARCHAR2 (4000 BYTE)

QUE RY:PA RAMETERS

DATE_LAST_UPDATED

VARCHAR2 (1000 BYTE)
VARCHAR2 (4000 BYTE)
CLOB

DATE

VARCHAR2 (45 BYTE)
DATE

VARCHAR2 (45 BYTE)
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UPLOAD REGISTRATION RESULT

DESCRIPTION
ERROR_MESSAGE
FILE_NAME

LINE_NUMBER

STATUS
UPLOAD_REGISTRATION_ID

* UPLOAD_TICKET_NUMBER

DATE_CREATED
CREATED_BY
DATE_LAST_UPDATED
LAST UPDATED_BY

P * UPLOAD_REGISTRATION_RESULT_ID NUMBER (38)

VARCHAR2 (4000 BYTE)
VARCHAR2 (4000 BYTE)
VARCHAR2 (4000 BYTE)
NUMBER (38)
VARCHAR2 (50 BYTE)
NUMBER (38)
VARCHAR2 (100 BYTE)
DATE

VARCHAR2 (20 BYTE)
DATE

VARCHAR2 (20 BYTE)

CURATION QUERY RESULTS

P * CURATION_QUERY_RESULTS_ID
CURATION_PARAMETER_VALUES
* CURATION_QUERY_NAME
CURATION_QUERY_RESULTS_NAME

ERROR_MESSAGE
MODIFIED_DATE

* RESULT_STATUS

RESULTS_FILE
DATE_CREATED
CREATED_BY
DATE_LAST UPDATED
LAST UPDATED_BY

NUMBER (10)
VARCHAR2 (4000 BYTE
VARCHAR2 (1000 BYTE
VARCHAR2 (1000 BYTE
VARCHAR2 (4000 BYTE
DATE

VARCHAR2 (30 BYTE)

VARCHARZ (45 BYTE)
DATE
VARCHARZ (45 BYTE)
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LK REGISTRATION REASON APPLICATION INFO GROUP_INFO
P * REASON_CODE NUMBER (22) P * APPLICATION_ID NUMBER P * GROUP ID NUMBER
DESCRIPTION VARCHAR?2 (100 BYTE) U NAME VARCHAR2 (50 BYTE) U NAME _ VARCHAR?2 (50 BYTE)
DATE CREATED DATE DESCRIPTION VARCHAR2 (1000 BYTE)
L DESCRIPTION VARCHAR2 (1000 BYTE)
DATE_LAST UPDATED DATE DISPLAY_NAME VARCHAR2 (100 BYTE)  *— . AppLICATION ID NUMBER
CREATED_BY VARCHAR2 (20 BYTE) URL VARCHARZ (2000 BYTE) DATE_CREATED DATE
LAST_UPDATED_BY  VARCHAR2 (20 BYTE) DATE_CREATED DATE DATE_LAST UPDATED DATE
PR(E UAST VARED  AVE CREATED_BY VARCHAR2 (20 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) = Al

1

USER REGISTER REASON

CREATED_BY
LAST_UPDATED_BY

LAST_UPD_ATED_BY VARCHAR2 (20 BYTE)

VARCHAR2 (20 BYTE)
VARCHAR2 (20 BYTE)

USER 2 _APPLICATION

il

GROUP_2 ROLE

PF * USER_ID NUMBER PF z GROUP_ID NUMBER

PF * REASON_CODE NUMBER (22) PF * ROLE_ID NUMBER
DATE_CREATED DATE DATE_CREATED DATE
DATE_LAST_UPDATED DATE DATE_LAST_UPDATED DATE

CREATED_BY
LAST_UPDATED_BY

VARCHAR2 (20 BYTE)
VARCHAR2 (20 BYTE)

PF * USER_ID NUMBER
PF * APPLICATION_ID NUMBER
DATE_CREATED DATE
DATE_LAST UPDATED DATE |
CREATED_BY VARCHAR2 (20 BYTE)
LAST UPDATED_BY  VARCHAR2 (20 BYTE) USER 2 GROUP
PF * USER_ID NUMBER
PF * GROUP_ID NUMBER
DATE_CREATED DATE
LK_REFERRING _SOURCE DATE_LAST_UPDATED DATE
P * REFERRING_SOURCE VARCHAR2 (50 BYTE) USER INFO lad  CREATED_BY VARCHAR2 (20 BYTE)
DESCRIPTION VARCHAR2 (100 BYTE) b * USER ID NUMBER LAST UPDATED BY  VARCHAR2 (20 BYTE)
DATE_CREATED DATE U USERNAME VARCHAR2 (20 BYTE)
DATE_LAST UPDATED DATE N * FIRST_NAME VARCHAR?2 (50 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) + LAST NAME VARCHAR?2 (50 BYTE)
LAST UPDATED BY  VARCHAR2 (20 BYTE) MIDDLE_INITIAL VARCHAR?2 (1 BYTE) ROLE_INFO
* ORGANIZATION VARCHAR2 (50 BYTE) P * ROLE_ID NUMBER
INTL_PHONE_NUMBER_FLAG VARCHAR2 (1 BYTE) U NAME VARCHAR2 (50 BYTE)
VERIFICATION TOKEN PHONE_NUMBER VARCHAR2 (30 BYTE) DESCRIPTION VARCHAR2 (1000 BYTE)
5 * 1D NUMBER (22) INTL_PHONE_NUMBER VARCHAR2 (30 BYTE) F * APPLICATION_ID NUMBER
TOKEN VARCHAR2 (2000 BYTE) U * EMAIL_ADDRESS VARCHAR2 (100 BYTE) DATE_CREATED DATE
DESCRIPTION VARCHAR?2 (100 BYTE) * PASSWORD VARCHAR? (4000 BYTE) AR VNS IFDEWED (BT
EXPIRY DATE DATE SECRET_QUESTION_CODE ~ NUMBER CREATED_BY VARCHAR2 (20 BYTE)
F * USER ID NUMBER SECRET_QUESTION_ANSWER VARCHAR2 (100 BYTE)
* VERIFIED NUMBER (22) e USER_STATUS VARCHAR2 (20 BYTE)
EXPIRY TIME NUMBER (22) REGISTER_REASONS VARCHAR2 (200 BYTE)
DATE CREATED DATE F * REFERRING_SOURCE VARCHAR2 (50 BYTE)
DATE LAST UPDATED DATE REFERRING_SOURCE_OTHER VARCHAR2 (100 BYTE)
CREATED BY VARCHAR2 (20 BYTE) RESET_PASSWORD_FLAG VARCHAR2 (1 BYTE) Vi
LAST UPDATED BY VARCHAR2 (20 BYTE) AGREEMENT_ACCEPTANCE VARCHAR2 (1 BYTE) USER 2 ROLE
- - AGREEMENT_DATE DATE PF * USER ID NUMBER
LOGIN_ATTEMPT NUMBER PF * ROLE ID NUMBER
FORGOT PASSWORD TOKEN LAST_LOGIN_ATTEMPT_DATE DATE it DATE CREATED DATE
P *ID NUMBER (22) CREATED_BY VARCHAR2 (20 BYTE) DATE LAST UPDATED DATE
TOKEN VARCHAR?2 (2000 BYTE)P—* DATE_CREATED DATE CREATED_BY VARCHAR?2 (20 BYTE)
DESCRIPTION VARCHAR?2 (100 BYTE) LAST_UPDATED_BY VARCHAR2 (20 BYTE) LAST UPDATED BY VARCHAR2 (20 BYTE)
EXPIRY_DATE DATE DATE_LAST_UPDATED DATE - -
F * USER_ID NUMBER
* FORGOT_PASSWD_STATUS NUMBER (22)
EXPIRY_TIME NUMBER (22) USER SESSION LOG
T N i et ONLLO LK VERIFICATION STATUS
DT IAG VEERTED BT e _| DAt P * VERIFICATION_CODE NUMBER (22)
= = DESCRIPTION VARCHAR?2 (100 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) CLASS NAME VARCHAR?2 (500 BYTE) DATE CREATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE) METHOD NAME VARCHAR?2 (500 BYTE) =
CREATEUSERFLAG VARCHAR2 (1 BYTE) i SUE LASSU_UIARAUED B
DURATION NUMBER (38) CREATED_BY VARCHAR2 (20 BYTE)
START_DATE_TIME VARCHAR?2 (100 BYTE) LAST UPDATED BY  VARCHAR2 (20 BYTE)
END_DATE_TIME VARCHAR?2 (100 BYTE) - -
LK SECRET QUESTION QUERY_PARAMS VARCHAR2 (4000 BYTE)
P * SECRET_QUESTION_CODE NUMBER REMOTE_IP VARCHAR?2 (50 BYTE)
* NAME VARCHAR2 (100 BYTE) SESSION_ACTIVITY_CODE VARCHAR2 (50 BYTE)
DESCRIPTION VARCHAR2 (255 BYTE) SESSION_DATE DATE LK USER STATUS INFO
DATE_CREATED DATE START_TIME DATE P * USER_STATUS VARCHAR2 (20 BYTE)
DATE_LAST_UPDATED DATE * USER_LOGIN_NAME VARCHAR2 (50 BYTE) DESCRIPTION VARCHAR2 (100 BYTE)
CREATED_BY VARCHAR2 (20 BYTE) DATE_CREATED DATE DATE_CREATED DATE
LAST_UPDATED_BY VARCHAR2 (20 BYTE) CREATED_BY VARCHAR?2 (20 BYTE) DATE_LAST UPDATED DATE
DATE_LAST_UPDATED DATE CREATED_BY VARCHAR2 (20 BYTE)
LAST_UPDATED_BY VARCHAR?Z (20 BYTE) LAST_UPDATED BY  VARCHAR2 (20 BYTE)

3.4. Aspera Server

We integrated technology from Aspera, an IBM company, into the ImmPort system architecture. The Aspera Connect
Server using the patented FASP® technology allows for optimized data transfer speeds across the Internet; we have
utilized this technology for data submission and data downloads for large files.

The Aspera security infrastructure provides user authentication and permissions on file systems. A free
Aspera Connect Client provides a plug-in for users to install locally to take advantage of the FASP® UDP
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based transfer optimization. The Aspera SDK is utilized currently for accessing the Aspera Connect Server from the
ImmPort application and data submission servers to queue up transfer tasks and return results to users.

More detailed documentation regarding the Aspera Connect Server, the Aspera SDK, FASP® technology, and the
Aspera Connect Client can be found online at www.ibm.com/products/aspera.

3.5. HOSTED APPLICATIONS
3.5.1. ImmPort Core Query API

The Core Query API provides programmatic access to Core ImmPort Data. This API works as a SQL query tool to
access data in the relational database (Oracle). The API returns a tab delimited output by default. The Core Query
API endpoints can be accessed directly by a user or by an application. All requests to the Core Query API require
authentication and the Core Query API uses tokens for authentication. Users obtain tokens by posting to the ImmPort
Authentication URL https://auth.immport.org/auth/token with a username and password. They must include the
authentication token as an Authorization: bearer in the custom HTTP header.

3.5.1.1. Feature Summary

The primary function of the core query api as currently developed is to assist curators in executing and saving
database SQL queries that help with daily operational tasks in getting data collected, QC’ed, shared and curated.
Based on usefulness to the internal curation team, it can be evaluated over time if the application would also be useful
for external users.

The endpoints of the API are listed below

HTTP URL Parameters (pass in the body of the Description GET/POST
request)

/query/delete/ {queryID} Deletes the query with the specified GET
query id stored in the database

/query/id/{queryld} Get backs the query object in json GET
format

/query/all Gets all the query objects GET

/query/username/{username Gets all the query objects for the GET

specified username

/query/add JSON Query Object Example : { Adding a query object to be stored in | POST

"queryName": "Study query", the database

"queryDescription": "study query",
"querySql": "select * from study
where study_accession =

'{study accession}

}

query/update JSON Query Object Updating query object in the POST
database. The json object passed in
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Example : { the object should have a

"curationQuerylId": 1150, curationQueryld

"querySql": "select * from study"

}
/query/execute/ {queryld} Example : Executes the sql query stored in the POST
Ut - database for the specified query id

with the parameters passed
/query/execute//1198

Parameters: {

"study accession":"SDY1"

)
query/executeSql Example: Executes the sql query passed as a POST
( parameter

"querySql": "select * from study
where study accession ='SDY2"

}

3.5.1.2. ImmPort Core Query API Software Architecture

The purpose of this API is to execute SQL queries dynamically and return tab delimited results back. The execute
endpoint is called with a query id, the parameterized query is retrieved from the database and the parameters values
passed in the POST body are replaced in the query string. The executeSql endpoint has the SQL query that needs to
be executed in the body of the POST. The response to both endpoints are tab delimited results. The return columns
specified in the query can be of different types and column type is determined by the ResultSetMetaData from the
resultset when the query is executed. The fetch size is set to one so the results can be streamed to the response without
an overhead on the memory on the server where the application is running.
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-~ .,
_,r/ Spring Boot Application - Resource Server -
f Rest API
HTTP Request
Rest Controller Model
Spring boot . Reposito
. wgb Service aner v Layer
; Layer Spring
Spring oauth?2 p Data JPA
i | reSOUICE SEIVET Business
HTTP
Response

| |

These layers manage execution These layers manage creation,
of the sql query and stream the updation and deletion of the Curation
results to the response object Query Object from the database

3.5.2. Data Submission

The ImmPort data collection and sharing process is the product of extensive interaction, discussion, prototyping, and
refinement with the DAIT POs, data providers and researchers who use the shared data. In order to encourage
standardization of terms and vocabulary the ImmPort team developed a set of templates to capture, name, and define
key elements of biomedical research data. The templates are informed by community standards where available. The
ImmPort team engages with data standards communities such as the HIPC Standards Working Group, ISA Tools,
CDISC, the minimal information standard groups, CEDAR, the Antibody Registry, and ontology developers to
explore how to enhance the description of data captured in the templates. Templates are provided in a Microsoft Excel
version to provide inline comments, validation, and ease-of-use features such as dropdown lists and color-coding of
related data fields. The operational version of the templates is a simple tab separated value format that is widely used
in bioinformatics.

Each template is fully documented consistent with the requirements of NIAID and the research community.
Explanations include the purpose of the template, structure of the template (e.g. section, column, and row names),
elements of the template required, whether numeric, preferred vocabulary or free text should be entered into a data
field, how data elements are linked to each other across templates, and a glossary of terms and their reference sources.
All templates, reference guides and example completed templates are version controlled and published when a
software release is deployed.
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Detailed information on data submission and templates are available at
https://www.immport.org/resources/dataTemplates. Online interactive information for the templates is available at

https://www.immport.org/shared/templateDocumentation.

3.5.2.1. Validation

A Batch Upload consists of a single Template file or group of Template file(s) and zero or more data file(s) provided
in a zip-file or folder. Data files are either required by the template file(s) or designated as archive file(s). A Template
file is a self formatted file consisting of a header segment, column specification and data column rows. Batch upload
validation consists of validating all data in the set of templates and associated file before any data is uploaded into
Oracle database and ImmPort file system. If any data in a Batch Upload fails validation no data is uploaded into
Oracle database or file loaded into ImmPort file system by the the batch uploader. The set of all possible ImmPort
templates have a specific validation and upload order. That is, data in one template must be loaded into the Oracle
database prior to another template being uploaded since data in a latter template can depend upon data in a former
template. All data within a Batch Upload must be valid to be uploaded into the Oracle database and ImmPort file
system. Data in each template is uploaded into one or more Oracle database tables and files associated with the
template are uploaded into the ImmPort file system. The data in a Batch Upload is valid if all the foreign keys for the
set of Oracle tables to be loaded are satisfied and no duplicate rows are to be loaded into the set of Oracle database
tables. Data columns within a template are mapped to one or more Oracle database table(s) columns. Several of these
table columns are required to satisfy a controlled vocabulary. That is, the table column has a foreign key constraint to
a Oracle database (lookup) controlled vocabulary. The Oracle tables have other foreign key constraints defined
between the Oracle tables that provide parent-child relationships among the tables (for example,
experiment_accession in EXPSAMPLE is related to experiment _accession in experiment).

Validation requirements for each template are specified declaratively in XML. The XML specification provides the
following: declaration of row uniqueness, the specification of generation of unique ID's for table rows, parent-child
foreign key requirements, rules that must be satisfied on the template columns to be valid for upload, processes to
process template columns into database columns and make further checks, and controlled vocabulary checks. The
XML also specifies the mapping of template columns to database table(s) columns, and the specific validation queries
that support parent-child foreign key requirements. The XML specification is currently implemented in the Batch
Uploader Java software system.

A validation service, where no data is uploaded into the Oracle database or files are uploaded into ImmPort file
system, is provided through the Data Manager and Batch Upload API. The Data Manager uses Batch Upload API to
perform the validation.

3.5.2.2. Submission

Data Upload Submission is provided through the Data Manager and the Batch Uploader API. A Batch Upload
Submission submits the file or folder to the upload zone and registers the upload job as pending in the Oracle
database. The Batch Upload back-end server performs the validation as specified above and, if the upload is valid, it
loads the data into the Oracle database and associated file(s) into ImmPort file system. The back-end Batch Upload
server processes uploads through a cyclic basic (cron job). The submission process wakes every five (5) minutes and
processes all pending Batch Uploads in submission timestamp order. This allows upload submissions to depend on
one another.
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The software architecture of the Batch Uploader server provided below.

Oracle Database Server

.,

e Sy
Idata/apps/immport-data-upload-server
Data T
Upload (Network) File System
Server 3

Idatamgt/file_system/
workspace
[data/data/immport-data-upload/server/
webupload_drop_zone
batch_upload/
rejected
success
working

3.5.3. Data Batch Update

The Data Batch Updater provides the mechanism for updating Oracle database tables (update, delete, and insert
special linkages) after they have been uploaded by the Batch Uploader. The Data Batch Updater also allows for
management of controlled vocabulary (lookup) tables (insert, update, and delete). A Data Batch Updater upload
consists of a single formatted text-file that specifies an operation on a single Oracle database table that will perform
either updates, insertions, or deletions. As with the Batch Uploader the operations on the Oracle database tables are
specified declaratively in XML and implemented in the Data Batch Updater Java software system. The Batch Updater
does not affect columns in the Oracle database that specify path information for associated files residing in the
ImmPort file system. Also, the batch updater does not delete any row in an Oracle database table that contains
ImmPort file system path information (See File System Management Update).

3.5.3.1. Validation

As with the Batch Uploader, the Batch Updater performs a validation phase on the batch updater file. These
validations include: check duplicate rows by primary key or unique indices, check required columns, check foreign
keys on columns of rows being inserted or updated, and in the case of deletion that there are no foreign key linkages
involving the row being deleted with other Oracle database tables. If all validations are successful the updater file is
uploadable. A validation service, where no data is uploaded or modified in the Oracle database, is provided through
the Data Manager and Batch Updater API. The Data Manager uses Batch Updater API to perform the validation.

3.5.3.2. Submission

Batch Updater Submission is provided through the Data Manager or the Batch Updater API. The submission includes
putting the updater file into the upload zone and registering a pending Batch Updater job in the Oracle database. A
Data Batch Updater upload back-end server processes the pending Batch Updater jobs. The server validates the
updater job and, if validated, processes it into an Oracle database. The back-end Batch Updater server manages batch
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update jobs through a cyclic (cron) process. The server wakes every five (5) minutes and processes all the pending
updater jobs in submission timestamp order. This allows updater submissions to depend on one another.

The software architecture of the Batch Updater server provided below.

Oracle Database Server

Idata/apps/immport-data-batch-updater-server

o __,a-”j:!
ata o —
Batch l [
Updater [ -
Server T

—~—\_._\_\__\_H

(Metwork) File System
/data/datalimmport-data-upload-server
webupload_drop_zone
batch_upload/
rejected
SUCCESS
working

3.5.4. File System Management Update

The File System Management Update Application manages updates to the Oracle database and ImmPort file system,
keeping the two consistent between each other. The File System Management Update Application performs the
following operations each identified as a single File System Management Update submission:

Remove Workspace

Remove Workspace operation removes the current content of Oracle database and the associated files in the ImmPort
file system specific to the workspace and leaves the workspace empty to be operated on again. An option allows the
workspace to be removed completely from the Oracle database and ImmPort file system. In the latter case the
workspace no longer exists in the ImmPort file system.

Remove Upload Ticket Number

Remove Upload Ticket Number removes all Oracle database table content and associated files in the ImmPort file
system related to the upload ticket. Only the recent completed upload ticket for a given workspace can be removed,
after which is it marked as deleted.

Remove Study

Remove Study removes all the Oracle database table content and associated files in ImmPort file system related to a
given study.

Remove File

For a given data file stored in the ImmPort file system (file info file (FILE _INFO.FILE INFO _ID), protocol file
(PROTOCOL.PROTOCOL_ACCESSION), study file (STUDY FILE.STUDY FILE ACCESSION), or study image
file (STUDY_IMAGE.SCHEMATIC ACCESSION)), the file is removed from the ImmPort file system, and all
linkages to the file in Oracle database for file info and protocol files. Finally, the row in the associated table is
removed.

Remove Multiple Files
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Remove multiple files requires a file comprising one line per ImmPort file system file to remove. Each line is
comprised of file ID: file info id (FILE INFO), protocol accesion (PROTOCOL), study file accession

(STUDY _FILE), or schematic_accession (STUDY IMAGE). All files must reside in the same workspace. The
operation performs Remove File for each file ID.

Move Archive Files

For files that are designated as archived and stored in FILE INFO (file detail ::= Archived) can be moved to a result
file designation within a workspace. That is, the file can be associated with ASSESSMENT PANEL
(ASSESSMENT 2 FILE INFO), EXPSAMPLE (EXPSAMPLE 2 FILE INFO), CONTROL SAMPLE
(CONTROL _SAMPLE 2 FILE INFO), or STANDARD CURVE (STANDARD CURVE 2 FILE INFO). This
operation requires a tab-separated file as input that contains one or more line with the format: (FILE INFO_ID,
ACCESSION, FILE DETAIL). The FILE DETAIL comes from the LK FILE DETAIL controlled vocabulary table.
If a given FILE_INFO_ID repeats in the file, then the set of ACCESSIONS associated with it must belong to the same
study, and the associated FILE DETAIL must be the same. The ACCESSION must satisfy the accession format for
the following accessions respectively: ASSESSMENT PANEL ACCESSION, EXPSAMPLE ACCESSION,
CONTROL SAMPLE ACCESSION, or STANDARD CURVE ACCESSION.

Transfer Files

The (result) files can be transferred from one study to another within a workspace. The operation takes a
tab-separated file where each line has the format: (FILE ID, STUDY ACCESSION). The FILE ID can be one of the
following FILE _INFO _ID (FiLE_INFO), STUDY_FILE ACCESSION (STUDY_FILE), or STUDY_ IMAGE
(SCHEMATIC ACCESSION). The STUDY_ ACCESSION must differ from the study to which the FILE ID is
currently associated.

Assign CREF Files

This operation transfers study-based file system files in STUDY_FILE and assigns them as a CRF-file to an
assessment panel in ASSESSMENT 2 FILE INFO within the same study. That is, both the study file and assessment
panel are in the same study. The operation requires a tab-separated file with the following format:

(STUDY_FILE ACCESSION, ASSESSMENT PANEL ACCESSION). All studies must reside within the same
workspace.

File System Management Update validates a given operation. Validation includes determining the existence of the
object(s) to be operated upon and the specific requirements of the operation. The File System Management Update
submission is accessed through the Data Manager that defines the above operations as a single submission. The
pending operation is stored in a scheduling table in the Oracle database and any associated file for the operation in the
upload zone. The back-end File System Management Update server is a cron process that wakes every five (5)
minutes and processes all the pending File System Management Update jobs in submission timestamp order. This
allows operation submissions to depend on one another.

The software architecture of the File System Management Server is provided below
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Oracle Database Server

fdata/apps/immport-data-upload-management-server

File

System
Managment
Server

(Metwork) File System
/datamgtfile_system

workspace

deleted
/data/data/immport-data-upload-server

webupload drop_zone

3.5.5. Data Manager

The Data Management Server hosts the web application that provides users with the interfaces to submit, query, and
edit private research and clinical data to which they have access via a private workspace.

3.5.6. Sharing Tool

The Sharing tool hosts a web application designed to share study data from private workspaces to a collaborative
workspace and then to a public workspace. This tool is used during the study data release process. When a set of
studies is ready to be publicly shared or re-shared the following process is followed in the sharing tool.

A collaborative workspace is created by clicking on the Create Collaborative workspace menu.

Create a New Collaborative Project

Fields marked with an asterisk * are required

Name *: DR38 Release
Category": | Test Contract or Grant: can be used for any testing purpose v]
testadmin

Project Owner*:

s Lo

The study to be shared is first shared to the newly created Collaborative workspace by clicking on the Share Study
button. Before you click the button you will get a report on the details of the study data that are to be shared. If the
study is being re-shared the Shared Count column will have non-zero counts indicating how many experiments or lab
tests or other study data have already been shared.
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Study Accession Number: SDY1591
Select a Collaborative [ DR38 Release "l
Workspace:
Get Report Pre-Check m
The * next to the Study Entity Name indicates that this entity is shared.
Study Entity Name v Count v Shared Count (to SPW) v =
Study* 1 0
Subject* 69 0
Experiment* 1 0
Experimental Sample* 56 0
Bio Sample* 26 0
Control Sample* 0 0
Standard Curve* 0 0
Lab Test 0 0
Lab Test Panel* 0 0
Reagent* 2 0
Study File 0 0
Treatment* 1 0
Protocol* 1 0
File Info* 56 0
Assessment Panel” 0 0
Share Study

The Pre-Check button can be clicked to do some validations on the study data being shared.

Share Study To Collaborative Workspace

Study Accession Number: SDY10

| DR38 Release ~|

Select a Collaborative Workspace:

All the Bio Samples are associated 1o Planned Visit
All the Subjects are associated to Bio Samples
All the Experimental Samples are associated to Reagents

All the Experimental Samples are associated to Treatments

Once the study data is shared to the Collaborative workspace, it can be shared to the Public workspace
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Share Study To Semi-Public Workspace

Study Accession Number: SDY10
Get Collaborative Projects For Study
Select a Collaborative Workspace: | DR38 Release v‘
Planned Public Release Date:
Data Release Version: DR38

Data Release Date: 02/26/2021

Share Collaborative Project to SPW

All study data shared to the public workspace is exported to the Aurora MySQL database on AWS.

3.5.7. User Administration

The User Administration Server hosts the web application designed to manage user registrations, accounts, and
project access. The Manage User design artifacts model system administration capabilities which include allowing
users to request system access (register), creating user accounts, updating user information, querying users, assigning
groups and roles to users and deactivating users from the system. The User Administration Application is a Spring
boot application with its frontend coded in AngularJS.

3.5.7.1. Registering User

A user can register to gain access to ImmPort applications. By default the user is assigned the role “ROLE_USER”.
One of the access rights this role gives the user is access to the data browser application to download studies. The
individual initiates a registration request upon which the user sees the Notice

Register User: Notice

agreement before you will be allowed to login to the ImmPort system. If you choose to submit your own data either for eventual sharing or for use of analysis tools, your
data will be kept in a confidential private workspace until you choose otherwise. If you have any questions about access or the registration process, contact
ImmPort_Helpdesk@immport.org.

—

e Access to ImmPort research and clinical data is available to any user after a brief registration and approval process. You will be asked to accept a data sharing and access

The system displays a page to gather information about the user. The username and email address are unique to the
system so the user cannot add a username or email address that already exists in the system. The system validates the
user information and saves the registration request, provided the data submitted are valid. Appropriate error messages
are displayed if errors are encountered.
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ImmPort Registration
Usernamer: johndoe1
[rules]
Name: john Middle Initial (Op doe
Email*: johndoe@gmail.com Organization': Stanford University
Password*: [ Confirm Password*: esnsesreen
[rules]

) show password
Pasmford Retrieval What i your favorite color? - Password Retrieval blue
Question*: Answer*:
Phone Number: 240-879-4563 International Phone
[XOXR-XHXK- XX XX] Number:
How may ImmPort assist 2 selected = How did you learn of Colleague o
your research efforts?*: ImmPort?+:

Other ways ImmPort
may assist your
research efforts?*:

| am using it for testing

You will be able to Shared Research Data
access: Analysis Tools

An email is sent to the user to confirm the email address provided. This email contains a link the user needs to click to

activate the account.

Registration Confirmation inboxx

ImmPort_Helpdesk@immport.org 12:41 PM (32 minutes ago)
tome -«

Dear March Dimes,

Thank you for registering with ImmPort. An account was created for you. Please click on the link below to activate your account.
Click here to confirm your registration

This is an automated message. Please do not reply to this email, but contact BISC_HELPDESK@mail.nih.gov if you have any guestions.

3.5.7.2. Creating an User by an Administrator

The ImmPort Administrator can create a user and assign appropriate access roles. The admin fills in the appropriate
user information and clicks Create User
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Create New User For ImmPort
Username*: johndoe
[rules]
Name?*: john R doe
Email*: johndoe@gmail.com Organization: Stanford
Phone Number: 240-550-2279 International Phone nternational Phone Number
[XOOC-XOK-XXXX] Number:
How may ImmPort assist 1 selected - How did you learn of NIH Staff -
your research efforts?+: ImmPort?*:

Other ways ImmPort
may assist your
research efforts?*:

| am using it for testing

Would like Access to: ) IMMPORT DATA MANAGEMENT
DATA BROWSER
JJUSER ADMINISTRATION
J CURATION APPLICATION
[J SHARING APPLICATION
[_J immPort Authentication and Authorization Server
ImmPaort Data API
ClimmPort RESTful Web Services

[ immPort User Service

A user account is created and an email is sent to the user’s email address to set his password. When the user sets his
password , his account is activated.
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+ A user account is created with the following information. A message will be sent to the user on the email account to set his password on the account.

User ID

Username

First Name

Middle Initial

Last Name

User Status

Organization

Phone Number
International Phone Number
Email

How may ImmPort assist your research efforts?

Other ways ImmPort may assist your research efforts?
How did you learn of InmPort

List of applications requested access for

11907

johndoe

john

R

doe
PasswordExpired
Stanford

240-550-2279

johndoe@gmail.com

= Other Reason

| am using it for testing
NIH Staff

DATA BROWSER, ImmPort Data AP

The admin can continue to assign roles to the user. Since the admin selected Data Browser and Data API while
creating the user a normal user role is assigned for these applications.

3.5.7.3. Search User

A user can be searched by the username,first name, last name and email address. A user once found, can be
deactivated and his password can be reset. The admin can click on the Reset Password button and email will be sent to
the user’s email to reset his password.

3.5.7.4. Applications/Groups/Roles

A group is a means of organizing users whereas a role is usually a means of organising rights. Each role assigns some
access rights for an application. Roles are assigned to groups and groups are assigned to applications. For example
the User Service Rest API application has two roles REST ADMIN and REST USER. REST ADMIN is assigned to
the REST_ADMINS group and REST _USER is assigned to REST_USERS group. If a user mod2021 needs access to
the User Service Rest API application as an admin the REST ADMIN role needs to be assigned to the user. The user
will need to be associated with the Application REST and to the group REST_ADMINS. This will give the user
mod2021 access to the REST ADMIN role.
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Applications/Groups the user has access to:

Application Name Group Names
DATA BROWSER
DATA-API

REST REST_USERS, REST_ADMINS

3.5.8. APIs

The Batch Uploader and Batch Updater APIs provide programmatic access to the operational capabilities of the Batch
Uploader and Batch Updater. The API endpoints can be accessed directly by a user or by an application (for example,
Data Manager). All requests to these APIs require authentication. The Core APIs use tokens for authentication. Users
can obtain tokens by posting to the ImmPort Authentication URL- https://auth.immport.org/auth/token with a
username and password. They must include the authentication token as an Authorization: bearer in the custom HTTP

header.

3.5.8.1. Batch Uploader API

The endpoints of the Batch Uploader API are listed below.

HTTP URL Parameters (pass in the body of the request) Description GET/
POST
/data/upload/documentation/tem Documentation Generation: Generate GET
plates/WORKSPACE 1D documentation templates for a specific
workspace (WORKSPACE_ID)
/data/upload/type/oftline -F "workspaceld&=WORKSPACE_ID" OffLine File(s) Upload: Request for an off-line POST
-F "packageName=PACKAGE _NAME" upload; creates upload registration in preparation
-F "uploadNotes=UPLOAD_NOTES" for receipt of the file
-F "uploadPurpose=uploadData"
-F "serverName=SERVER_NAME"
/data/upload/type/online -F "workspaceld=WORKSPACE ID" Zip-File Upload: Request upload of a zip-file; POST
-F "packageName= transfers file and creates upload registration and
-F "uploadNotes=UPLOAD_NOTES" performs upload
-F "uploadPurpose=uploadData"
-F "serverName=SERVER_NAME
-F "file=@UPLOAD_ZIP_FILE PATH_ON_CLIENT"
/data/upload/type/online -F "workspaceld&=WORKSPACE _ ID" Zip-File Upload: Request upload of a zip-file; POST
-F "packageName=" transfers file and creates upload registration and
-F "uploadNotes=UPLOAD_NOTES" performs upload
-F "uploadPurpose=uploadData"
-F "serverName=SERVER _NAME"
-F "file=@UPLOAD_ZIP_FILE PATH ON_CLIENT"
/data/upload/type/online -F "workspaceldc=WORKSPACE ID" Multiple Files Upload (Single File): Request POST
-F "packageName=PACKAGE_NAME" upload of a single file; transfers file and creates
-F "uploadNotes=UPLOAD_NOTES" upload registration and performs upload; Note
-F "uploadPurpose=uploadData" that single file is specified with the following -F
-F "serverName=SERVER NAME parameter, -F
-F "file=@UPLOAD_FILE PATH _ON_CLIENT" "file=@UPLOAD_FILE PATH ON_CLIENT"
/data/upload/type/online -F "workspaceld&=WORKSPACE_ID" Multiple Files Upload (Multiple Files): Request POST
-F "packageName=PACKAGE NAME” upload of a several files; transfers files and
-F "uploadNotes=UPLOAD_ NOTES" creates upload registration and performs upload;
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-F "uploadPurpose=uploadData"

-F "serverName=SERVER_NAME"

-F "file=@UPLOAD_FILE1_PATH_ON_CLIENT"
-F "file=@UPLOAD_FILE_PATH_ON_CLIENT

Note that each file is specified with the following
-F parameter, -F
"file=@UPLOAD_FILE_PATH_ON_CLIENT"

/data/upload/type/online -F "workspaceld&=WORKSPACE_ID" Zip-file Upload for Validation: Zip-file validation | POST
-F "packageName=" is a two step process where the zip-file is
-F "uploadNotes=UPLOAD_NOTES" uploaded to the server and the upload registration
-F "uploadPurpose=uploadData" generated and then the validation is requested
-F "serverName=SERVER NAME (see Validation of a File)
-F "file=@UPLOAD ZIP FILE PATH ON_CLIENT"
/data/upload/type/online -F "workspaceld=WORKSPACE _ ID" Multiple File Upload for Validation (Multiple POST
-F "packageName=PACKAGE_NAME" Files): Request upload of several files not as a
-F "uploadNotes=UPLOAD_NOTES" zip-file package; Note that each file is specified
-F "uploadPurpose=validateData with the following -F parameter, -F
-F "serverName=SERVER_NAME" "file=@UPLOAD_FILE_PATH_ON_CLIENT"
-F "file=@UPLOAD FILE1 PATH ON_CLIENT
-F "file=@UPLOAD_FILE PATH ON_CLIENT"
/data/upload/validation -F "uploadTicketNumber=UPLOAD TICKET NUMBER” Validation of Upload Ticket: Validation of job POST
that is identified by the upload ticket number;
Note this endpoint uses the -F parameter, -F
"uploadTicketNumber=UPLOAD_TICKET NU
MBER"
/data/upload/registration/UPLO Status of Upload Ticket: Return the current status | GET
AD_TICKET NUMBER/status of an upload ticket
(UPLOAD TICKET NUMBER)
/data/upload/registration/UPLO Summary Information on Upload Ticket: On GET
AD_TICKET NUMBER/report completed jobs (either Completed or Rejected),
s/summary provide the information on the upload ticket
(UPLOAD_TICKET NUMBER)
/data/upload/registration/UPLO Database Information on Upload Ticket: On GET
AD_TICKET NUMBER/report completed jobs (Completed only) provide
s/database database information
(UPLOAD TICKET NUMBER)
/data/upload/registration/UPLO Database Information on Upload Ticket: On GET

AD_TICKET NUMBER/report
s/database

completed jobs (Completed only) provide
database information
(UPLOAD_TICKET_NUMBER)

The software architecture for the Batch Upload API is similar to the ImmPort Core Query API
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Oracle

Spring Boot Application -
Resource Server - Rest API

Database
Server

Hitp Request

Http Response <

i Rest Controller ‘
Spring Boot Web Service
Spring oauth2 Layer

resource server

(Metwork) File System

/[data/apps/immport-data-upload-api wabupload_drop_zone

3.5.8.2. Batch Updater API

The endpoints of the Batch Updater API are listed below.

/data'datalimmport-data-upload-server/

HTTP URL

Parameters (pass in the body of the request)

Description

GET/
POST

/data/batch/updater/documentation/te
mplates

Documentation Generation:
Generate documentation
templates

GET

/data/batch/updater

-F "workspaceld=WORKSPACE_ID"

-F "packageName=" -F "uploadNotes=s=UPLOAD NOTES"

-F "uploadPurpose=batchUpdateUpload

-F "serverName=SERVER _NAME

-F "file=@UPLOAD_BATCH_UPDATER FILE PATH ON_CLIENT"

Batch Update Upload: Request
upload of a zip-file; transfers file
and creates upload registration
and performs batch update
requested

POST

/data/batch/updater

-F "workspaceld&=WORKSPACE_ID"

-F "packageName=" -F "uploadNotes=UPLOAD NOTES"

-F "uploadPurpose=batchUpdateValidate"

-F "serverName=SERVER_NAME"

-F "file=@UPLOAD BATCH UPDATER FILE PATH ON_CLIENT"

Batch Update Upload for
Validation: Batch update
validation is a two step process
where the batch update file is
uploaded to the server and the
upload registration generated
(this endpoint), and then the
validation is requested (see
Validation of Upload Ticket
endpoint)

POST

/data/batch/updater/validation

-F "uploadTicketNumber=UPLOAD TICKET NUMBER"

Validation of Upload Ticket:
Validation a batch updater file
that is identified by the upload
ticket number; Note this endpoint
uses the -F parameter, -F
"uploadTicketNumber=UPLOAD
_TICKET NUMBER"

POST

/data/batch/updater/registration/UPL
OAD_TICKET NUMBER/status

Status of Upload Ticket: Return
the current status of an upload

GET
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ticket
(UPLOAD_TICKET NUMBER)

/data/batch/updater/registration/UPL
OAD_TICKET NUMBER/summary

Summary Information on Upload
Ticket: On completed jobs (either
Completed or Rejected), provide
the information on the upload
ticket

(UPLOAD_TICKET NUMBER)

GET

/data/batch/updater/registration/UPL
OAD_TICKET NUMBER/database

Database Information on Upload
Ticket: On completed jobs
(Completed only) provide
database information
(UPLOAD_TICKET_NUMBER)

GET

/workspaces

Set of Workspaces: Return the set
of workspace(s) on which a user
can perform and upload or
validation

GET

The software architecture for the Batch Upload API is similar to the ImmPort Core Query API

Oracle

Spring Boot Application -

Resource Server - Rest API

Database
Server

Hitp Request =—x——— Rest Controller

Spring Boot Web
Http Response < Spring cauth2
resource server

Service
Layer

r

[data/apps/immport-data-batch-updater-api

3.5.9. ImmPort Study Registration Wizard

(MNetwork) File System

!data’/data’immport-data-upload-server/
webupload_drop_zone

To further streamline the data submission process, and address requests from our data providers to simplify data
uploads, an easy-to-use Ul Wizard is under development.. The Study Registration Wizard (SRW) is an interactive and
intuitive tool for entering study data, validating data in real time and mapping terms reported to the standard ontology
terms. The SRW accelerates the process of data submission and motivates data providers to submit their studies to the
ImmPort repository in a timely manner. It also aids the process of storing their study data in the ImmPort repository

and the generation of an ImmPort Study Accession that can be reported in publications. Additionally, this tool
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empowers end users to load their research data with little to no assistance from the ImmPort staff, enhancing the

scalability of uploads.

The figure below shows the data elements of a basic study design template as steps. The wizard takes the user through
the different steps required to register a study with ImmPort. Steps 1 to 8 are required data elements and step 9 are
optional data elements. Step 10 leads you to the page where you save the data or validate and submit for upload.

Categorization Arm or Cohort Personnel Protocol Finish

Condition or Inclusion/ Planned
Disease Exclusion

Publications/Study/Links/
Study Files (Optional)

531_023a

For additional assistance with uploads, SRW tutorials and documentation were integrated into the new
documentation site. A current view of the Study Registration Interface can be seen in the below figure

Study Registration ID 1012 for Workspace ID 4117
Basic Info Categorization Condition or Disease Am Or Cohort Inclusion/Exclusion Personnel Planned Visit Protocol Publications/Study Links Study Files Finish
Optiona Optional
User Defined ID/Submiter 1D *
study_1012 L) Brief Title/Study Title * [
Should be nique within the selected workspace. (Cannot be updated in Edit Mode) 107150
Study Official Title 2] Sponsoring Organization * o
Brief Description * )
Detailed Description *
(7]
Endpoints/Output /Clinical @
(7]
Objectives
(7]
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To get started, please Select a Workspace

Select a Workspace X v
Register a New Study
Click on the Register Study button to start a new registration
Register Study

Manage Existing Study Registrations

Enter text to search the Study Registration's

Date Last

Study Last Submit f
Registration ID § Submitter ID Registration Status Upload Ticket Number 2 Upload Status ey Created By ° Updated Edit Delete submitior
Accession Updated By . - Upload
(YYYY/IMM/DD)
1323 study_1323 Pending testadmin testadmin 2023/09/26 # Edit @ Delete X Upload
1259 study_1259 Submitted For Upload [ testadmin_20230713_37776 Completed [ SDY2307 ecafferton testadmin 2023/07/13

In the June 2022 software release the following functionalities were developed and deployed:
e Text box where users can enter their protocol information
e Support XLS and TSV options to upload row-level data for Planned visits, Inclusion/Exclusion,
Arm/Cobhort.
e Updated definitions for fields
e Add interactive feedback buttons to collect user feedback



