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About MGRID

e Spin off of Portavita in 2007

e Goal: create a storage layer specifically designed for
eHealth applications

e Funding in 2009 by T-Systems Venture Fund
e 1.0 release nov 2010

e Currently migrating Portavita
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MGRID Features

e Distributed relational database

e Powerful constraint and query language with built in:
e Native support for HL7 R1 and R2 datatypes
e C(Codesystem support (e.g. SNOMED CT, HL7v3 codesystems)

e Snapshot support for DWH usage
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Local Schemas

a.k.a source schemas
export schemas

Global Schemas

a.k.a. federated schemas
medicated schemas
import schemas
conceptual + internal schemas

External Schemas
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HE The MGRID Clinical Data Platform is the ideal solution for Clinical Data Integration. It supports multiple
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concurrent schema versions, with powerful primitives such as foreign data wrappers, update triggers
and snapshots, as well as database and programming language support for healthcare datatypes.
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Updating a Clinical Data Repository

e An update affects multiple RIM tables

e So multiple SQL insert/update statements are
necessary, but:

e The whole message/document should be retrievable (or
reproducable)

e The update should be transactional (performed correctly as a
whole or nothing is updated at all)
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Challenges

e Different HL7 versions
e Contradicting information
e Overlapping information

e Information with different levels of detail
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MGRID Approach

Multi level: higher levels benefit from powerful
primitives on lower level

Lowest level: relation database augmented with:

e HL7 R1 and R2 datatypes to avoid cumbersome mappings and
explosion of the datamodel

e Table inheritance to support hierarchical structure of the
RIM(s)

e Database schemas to support different information models
concurrently

E.g. the higher level function dcm_allergy_insert() benefits from a lower
level (generated) act_insert() function which benefits from generated
RIM DDL, HL7 datatypes
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HL7 datatypes

All R1T and R2 datatypes are available in the database

This eliminates the need for many datatype related

steps from the <HL7 ORM best practices>:

e Splitting up datatypes into multiple columns: e.g.
effective_time = (effective_time_from,
effective_time_to)

e Expanding datatypes into extra tables: addresses, name parts

This makes the resulting datamodel a whole lot
simpler, and the queries too!
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http://wiki.hl7.org/index.php?title=ORM_best_practices

Table inheritance

e MGRID enhanced PostgreSQL table inheritance so it
can be used for hierarchical data structures.

e Table per class OR-mapping without the performance
hit.

e Eliminates even more steps from the
<HL7 ORM best practices>:
e remove generalization relationships
e copy inherited attributes to subclasses
e copy inherited associations to subclasses

e The resulting datamodel is very similar to the
hierarchical RIM model.
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http://wiki.hl7.org/index.php?title=ORM_best_practices

Datatype and inheritance demo

pgAdmin Il

Plugins View Tools Help

- E Server Groups
= @ Servers (1)
= [] demo9 (localhost:5432)
= [5] Databases (2)
(38 postares
= () rim219
+ &Catalogs (2)
= &Schemas (2)
+ ©hl7
= @public
+ ) Domains (22)
@'ﬂ FTS Configurations (0)
llli FTs Dictionaries (0)
@& FTS Parsers (0)
=i FTSTemplates (0)
+ %Functions (64)
+ % Sequences (1)

= IR Tables (63)
+ [j Access
+ Ij Account

+ [j Acknowledgement

+ Ij AcknowledgementDetail
« B

+ [ ActRelationship

+ [E] Attachment

+ [] AttentionLine

+ [ Batch

+ [] communicationFunction
+ [ container

+ [j ContextStructure

Properties|| Statistics Dependencies Dependents
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-- DROP TABLE public."Act";

CREATE TABLE public."Act"
(

"classCode" cv('ActClass'),

"moodCode" cv('ActMood'),

id set_ii,

code cd,

"negationInd" bl,

"derivationExpr" st,

title ed,

"text" ed,

"statusCode" cv('ActStatus'),

"effectiveTime" gts,

"activityTime" gts,

"availabilityTime" ts,

"priorityCode" set_ce,

"confidentialityCode" set_ce,

"repeatNumber" ivl_int,

"interruptibleInd” bl,

"levelCode" ce,

"independentInd" bl,

"uncertaintyCode" ce,

"reasonCode" set_ce,

"languageCode" ce,

CONSTRAINT "Act_pkey" PRIMARY KEY (_id)
)
INHERITS (public."InfrastructureRoot")

ST

_id bigint NOT NULL DEFAULT nextval('"InfrastructureRoot id seq"'::regclass),
-- Inherited from table "InfrastructureRoot":
-- Inherited from table "InfrastructureRoot":
-- Inherited from table "InfrastructureRoot":
-- Inherited from table "InfrastructureRoot":

"nullFlavor" cv('NullFlavor'),
"realmCode" cv('Realm')[],
"typeld" ii,

"templateId" list ii,

Retrieving Table details... Done.

0.31 secs
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Datatype and inheritance demo

henk@henk-laptop: ~

henk@henk-laptop: ~ 170x42




Datatype and inheritance demo

henk@henk-laptop: ~

henk@henk-laptop: ~ 170x42




Code Generation

e Generate DDL from RIM MIF

e Generate CRUD operations on RIM classes from table
definitions
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Generate DDL from RIM: Classes

henk@henk-laptop: ~/presentations/demo9/rimmif2ddl 168x44

T




Generate DDL from RIM: Associations

henk@henk-laptop: ~/presentations/demo9/rimmif2ddl|
henk@phenklaptop ~fpre59ntahons{den109/nn1nuf2ddl158x42

.velCode" CE

INHERITS o
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'separatorTypeCode”
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Generate CRUD from table definitions

henk@henk-laptop: ~/presentations/demo9/tableapi

henk@henk-laptop: ~/presentations/demo9/tableapi 168x42
FUNCTION

v('NullFlavor') DEFAULT NULL,
Realm')[] DEFAULT MULL,
' 11 DEFAULT NULL,
'"templateId” 1list ii DEFAULT NULL
; sCode” cv('ActClass') DEFAULT NULL,
» 1'} DEFAULT NULL,

| DEFAULT NULL,
' st DEFAULT NULL,
'title" ed DEFAULT NULL,
"text" ed DEFAULT NULL
tatusCode"” cv('A fus') DEFAULT WULL,
EFAULT NULL,
s DEFAULT MULL,
ts DEFAULT NULL,
ce DEFAULT NULL,
' set ce DEFAULT NULL,
nt DEFAULT NULL,
1 DEFAULT NULL,

hl7."any"
reretationCode" set ce DEFAULT NULL,
dCode" set ce DEFAULT NULL
getSiteCode" set cd DEFAULT NULL)
RETURNS bigint AS




Allergy DCM




Allergy DCM

Query - rim219 on mgrid@localhost:5432 *

le Edit Query

DEHEH dBBO W P P EE
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‘ O rim219 on mgrid@localhost:5432 |:J‘

SQL Editor Graphical Query Builder ®
| | =l oe Delete All |
select * from "Act"|
N 1]
Output pane ®
Data Outpukt [ Explain | Messages | History
_id  |null| realmCc typeld templateld classCode moodCode  |id code negationind| derivationExpr title text statusCode effectiveTime activityTime  avail
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= ' ' |0BS:2.16.848.1. EVN:2.16.840 . | (226075003:2| false ' [ | [new:2.16.848.1120090309; Nul1Flavor. PINFI | |20111
5w | | ' ' |0BS:2.16.840.1. EVN:2.16.840 . |(246183008:2| false ' [ [ [new:2.16.840.1120098309; Nul1FLavor . PINFI | |20110
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Conclusions

HL7 datatypes and table inheritance make HL7 RIM
mapping to a relational database very easy.

Code generation for DDL and CRUD functions is
possible in the local schemas.

Mapping to the unified schema is less trivial.
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Questions?
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