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WHAT IS FHIRBASE?
RELATIONAL STORAGE FOR FHIR RESOURCES

FHIR
PostgreSQL 9.4
Amazon RDS & Heroku



WHY?
New FHIR applications
One implementation for different platforms
Clojure, Ruby, Java, .NET



TRADEOFFS
- Archaic eco-system
+ efficency (data locality)
+ reuse



WHY POSTGRESQL?
Pure Open Source
Good expiriene for a decade
Features: Binary JSON, GIN & GIST indexing
Extensibility



WHAT PARTS OF FHIR?
CRUD
history
transactions
search

more on road map



HOW IS FHIRBASE STRUCTURED?
API - procedural facade
Reloadable code modules
Schema migrations
Tables to store resources



HOW RESOURCES ARE STORED?

SELECT fhir.generate_tables('{Patient}');

CREATE TABLE patient (
  version_id text
  logical_id text
  updated timestamp with time zone
  content jsonb
) INHERITES resource;

CREATE TABLE patient_history (...);



METADATA?
struturedefinition
searchparameters
valuesets
namesystems
conceptmaps



API

fhir.create(resource::jsonb)

fhir.read(resource_type, logical_id)

fhir.update(resource::jsonb)

fhir.vread(resource_type, version_id)

fhir.delete(resource_type, logical_id)

fhir.history(resource_type, logical_id)

fhir.transaction(bundle::jsonb)



SEARCH
select fhir.search(
 'Patient',
 'given=mark&careprovider:Organization.name=Acme&_count=10'
);

-- returns bundle
-- {"type": "searchset", "entry": [...], "resourceType": "Bundle"}

select fhir._search(...);
-- return relation



SEARCH
pick search parameter metadata
pick element metadata
repeat recursive for chained params
build search query

syntax :(



SEARCH SQL
select fhir.search_sql('Patient',
 'given=mark&careprovider:Organization.name=Acme&_count=10');

SELECT *
  FROM patient
  JOIN organization
    ON idx_fns.index_as_reference(
         patient.content,
         '{careProvider}'
       ) && ARRAY[organization.logical_id]::text[]
   AND idx.index_as_string(
          organization.content,
          '{name}'
       ) ilike '%Acme%'
 WHERE idx_fns.index_as_string(
         patient.content,
         '{name,given}'
       ) ilike '%mark%')
 LIMIT 10
OFFSET 0



SEARCH EXPRESSION
 idx_fns.index_as_string(
    organization.content,
    '{name}'
 ) ilike '%Acme%'                                                                      +

 idx_fns.index_as_[SEARCH_PARAM_TYPE](
    resource.content,
    [ELEMENT_PATH_ARRAY]
 ) [OPERATOR] PARAMETER



EXPLAIN SEARCH
select fhir.explain_search('Patient',
 'given=mark&careprovider:Organization.name=Acme&_count=10');

Limit  (cost=0.00..227.14 rows=1 width=176) (actual time=0.004..0.004 rows=0 loops=1)
 ->  Nested Loop  (cost=0.00..227.14 rows=1 width=176) (actual time=0.001..0.001 rows=0 loops=1)
       Join Filter: (fhirbase_idx_fns.index_as_reference(patient.content, '{careProvider}'::text[]) && ARRAY[organization.logical_id])
       ->  Seq Scan on patient  (cost=0.00..112.38 rows=3 width=176) (actual time=0.001..0.001 rows=0 loops=1)
             Filter: (fhirbase_idx_fns.index_as_string(content, '{name,given}'::text[]) ~~* '%mark%'::text)
       ->  Materialize  (cost=0.00..112.39 rows=3 width=32) (never executed)
             ->  Seq Scan on organization  (cost=0.00..112.38 rows=3 width=32) (never executed)
                   Filter: (fhirbase_idx_fns.index_as_string(content, '{name}'::text[]) ~~* '%Acme%'::text)
Planning time: 1.212 ms
Execution time: 0.033 ms
(10 rows)



SPEEDUP SEARCH
SELECT fhir.index_search_param('Patient','name');
\d patient

-- Table "public.patient"
"fb_patient_name_name_string_idx"
-- gin (
--  fhirbase_idx_fns.index_as_string(
--    content, '{name}'::text[])
--    gin_trgm_ops
-- )



JSQUERY AND VODKA INDEX

select '{"a": {"b": [1,2,3]}}'::jsonb @@ 'a.b.# ($ = 2 | $ < 3)';
select '{"a": {"b": [1,2,3]}}'::jsonb @@ 'a.b.# IN (1,2,5)';
select '{"a": {"b": [1,2,3]}}'::jsonb @@ 'a.b @> [1,2]';

CREATE INDEX ... USING VODKA



PERFORMANCE
10M PT; MACBOOK AIR (CPU: 1,7 GHZ INTEL CORE I7; MEM: 8GB)

query ms

patient with unique name 51.238

all Johns in database 220.397

name=John&gender=female 172.586

name=John&gender=male 80.154

name=John&gender=male&active=true&address=YALUMBA 8031.600

name=John&gender=male&_sort=name 234.077

name=John&gender=male&_sort=active 209.552



USAGE
fhirplace - FHIR server in clojure
aidbox - FHIR server as a service
netrika - SPb laboratory & hospitals integration bus
MIAC - SPb registers & terminologies service



ROAD MAP
migrate to PLV8
incorporate terminology
referencial consistency
validate resources
validate codes
more connectors: .NET, HAPI, clj, js, ruby etc



THX
QUESTIONS?


