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The Problem



What is the problem?
§ Protocol versions and customizations

§ Supporting multiple versions externally that need to be mapped to a single internal version.

§ Supporting customized versions that need to be mapped to a single internal version.

§ Internal vs external protocols
§ Internal systems using FIX that needs conversion to a protocol defined by a regulator, e.g. SEC-CAT .

§ Internal systems using a proprietary protocol that needs conversion to an industry standard, e.g. FIX.

§ Different protocols across the trade life-cycle
§ For example, FIX Protocol used for front office communication and ISO 20022 used for the back office.

§ Semantic interoperability of protocols 
§ Examples above are all about semantic interoperability and require skills of a business analyst.

§ Automating the semantic mapping of data across different protocols (e.g. FIX and ISO 20022) requires a 
logical model that abstracts from a specific encoding.

§ FIX Protocol has a different logical model than ISO 20022 but both can be represented with Orchestra.

§ FIX has developed the Orchestra Standard to support semantic mapping between versions of a single 
protocol as well as across different protocols (standard or proprietary).



Syntax vs semantic interoperability
§ Syntax interoperability

§ Requires the conversion between different encodings of data è EASY.

§ For example, the FIX message NewOrderSingle may be encoded with TagValue or FIXML.

§ A conversion between two NewOrderSingle messages using a different syntax is straightforward and 
does not require to understand the semantics of the data elements.

§ A client order identified with “ORD001” uses the logical data element “ClOrdID”. TagValue encodes this 
as 11=ORD001 whereas FIXML encodes the same information as ID="ORD001".

§ Semantic interoperability
§ Requires the conversion between different logical models of data è COMPLEX.

§ For example, FIX 4.2 identifies the executing firm of an order with the data element ExecBroker. FIX 4.3 
changed this and introduced the repeating group Parties, each instance having 3 data elements 
(PartyID, PartyIDSource, PartyRole).

§ The data element ExecBroker is semantically equivalent to the data elements PartyID and PartyRole, 
regardless of the encoding (PartyIDSource is not available as information in FIX 4.2).

§ Why is it important to separate the two?
§ They are very different problems to solve but are often bundled together, i.e. one logical model and 

syntax is converted to another model and syntax, e.g. FIX TagValue to ISO 20022 XML.

§ A single logical model (e.g. FIX Protocol or ISO 20022) can have multiple alternate syntaxes, requiring a 
multitude of converters unless one abstracts from the syntax and focusses on the conversion of logical 
models.



Metadata -> Logical –> Physical (Syntax)



Orchestra and ISO 20022



Orchestra Standard

§ Machine-readable standard for metadata describing the 
content and behavior of an electronic messaging interface.

§ Protocol agnostic, i.e. applicable to the FIX Protocol, other 
industry standard protocols (e.g. ISO 20022),  regulatory 
protocols (e.g. SEC-CAT), and proprietary protocols (e.g. 
defined by exchanges and clearing houses).

§ Syntax agnostic, separating business semantics from the 
wire format (e.g. TagValue, FIXML, SBE, JSON, ISO 20022 
XML).

§ Language to define messages, groups, components, fields, 
code sets, codes, generic datatypes together with their 
descriptions.

§ Language to define scenarios, presence rules, workflows, 
actors, state changes.

§ Language to support audit trail of changes (a.k.a. pedigree) 
down to a single code of a code set.

§ Replacement for or new version of the FIX Protocol.

§ Only applicable to the FIX Protocol.

§ New encoding standard for FIX messages in addition to 
TagValue, FIXML, SBE, FAST.

§ Requires to make changes to FIX messages.

§ Software application, tool or product.

§ Requires a license to use it.

§ Limited to metadata related to the application layer.

What it is... What it is NOT...



Orchestra and ISO 20022
§ Orchestra is a publicly available standard for meta-data 

§ Initially developed for the FIX Protocol and its core encodings TagValue and FIXML 

§ It is protocol agnostic and can also be used for other logical models

§ ISO 20022 has a business model in addition to a logical model

§ The ISO 20022 business model defines components and elements, not messages

§ The ISO 20022 logical model uses subsets of the business components and defines logical 
messages with them

§ ISO 20022 supports the transformation of logical messages to encodings, currently XML 
and ASN.1 (there is also a whitepaper for JSON)

§ Machine-readable version of ISO 20022 (a.k.a. erepo) is publicy available

§ ISO 20022 business and logical model are both part of the erepo

§ Very large XML file (https://www.iso20022.org/iso20022-repository/e-repository) in EMF 
format based on the ISO 20022 ecore implementation metamodel

§ FIX has successfully completed a PoC to convert ISO 20022 logical messages to Orchestra

§ Orchestra is well suited to bridge the gap between logical FIX and ISO 20022 messages, 
e.g. the EU Consolidated Tape is defined in both logical models

https://www.iso20022.org/iso20022-repository/e-repository
https://www.iso20022.org/iso20022-repository/e-repository
https://www.iso20022.org/iso20022-repository/e-repository
https://www.iso20022.org/iso20022-repository/e-repository
https://www.iso20022.org/iso20022-repository/e-repository


Example: BenchmarkCurveName

FIX Protocol (Orchestra) ISO 20022 (Orchestra)



Example: Financial Transaction Reporting

ISO 20022 logical component

SecuritiesTransactionReport7

(used in auth.016)

Source: 
https://www.iso20022.org/standardsrepository/type/SecuritiesTransactionReport7

§ Elements either have a simple type, e.g. Max52Text, or are 
a component (complex type), e.g. PartyIdentification79.

§ Elements with a code list are simple types.

§ Names of elements only need to be unique inside a 
component.

§ All elements are defined with a “local” cardinality, e.g. 
[0..1] means optional and at most once.

§ Only one of the elements inside a choice component can 
be used and the component name ends with “Choice”.

§ Multiple elements may represent the same component, 
e.g. buyer/seller.

§ Variations of components are explicit, using a number to 
support unique names, e.g. SecuritiesTransaction3.



Example: Financial Transaction Reporting

§ Orchestra attribute “instanceName” 
is used for the ISO 20022 element 
names.

§ ISO 20022 components are defined 
as groups with a cardinality defined 
wherever they are used.

§ Orchestra attribute “which” is used 
for ISO 20022 choice components.

§ Orchestra supports having the same 
element multiple times in a single 
message, group or component.

§ Orchestra attribute “presence” used 
for mandatory elements inside a 
message or group.



Orchestra and Protocol Interoperability



Use case: EU Consolidated Tape
§ Background

§ The regulator (ESMA) is picking a single provider per asset class (bonds, equities, derivatives).

§ ESMA defines the technical requirements (e.g. latency) as well as the logical data elements that have to 
be contributed, consolidated and distributed by means of a Regulatory Technical Standard (RTS).

§ Mapping the RTS to ISO 20022
§ ESMA is mapping the RTS to (new) messages of the ISO 20022 logical model.

§ ISO 20022 has not been used for market data in the financial industry and primarily supports an XML 
syntax that is insufficient for the given technical requirements.

§ FIX Global Technical Committee is using Orchestra to create a machine-readable representation of the 
logical ISO 20022 messages.

§ Mapping the RTS to FIX
§ FIX Consolidated Tape WG has mapped the RTS data elements to logical FIX messages that can use any 

syntax supported by FIX (e.g. TagValue or Simple Binary Encoding).

§ The logical FIX messages can be provided in a machine-readable form in Orchestra together with the 
references to the RTS data elements.

§ Using Orchestra for FIX and ISO 20022
§ Orchestra XML files created from the same RTS are semantically equivalent and can be used to create or 

validate logical messages using the respective protocol.

§ Syntax schemas can be generated from the Orchestra XML files by adding datatype mappings for the 
relevant encodings and can be used to create or validate the physical messages (wire format).



Use Case: EU Consolidated Tape
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Message Mapping between FIX and ISO 20022



Element Mapping of RTS to FIX Protocol
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Element Mapping of RTS to ISO 20022
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Detailed Mapping between FIX and ISO 20022



Mapping of logical elements
§ Messages

§ One-to-one, i.e. a single message maps to another single message, e.g. SecurityStatus(35=f)  maps to 
InstrumentStatusReport (auth.120)

§ One-to-many, i.e. a single message maps to two or more messages (or vice versa), e.g. 
MarketDataSnapshotFullRefresh(35=W) maps to PreTradeInputMarketDataReport (auth.122) and 
PreTradeOutputMarketData Report (auth.123)

§ Orchestra scenarios can be used to create multiple versions for a 1:n situation

§ Groups and components
§ Same as messages for cases where there are semantically equivalent groups and components, i.e. 

Orchestra scenarios can be used

§ A component may map to individual elements that have not been combined into a component

§ Instances of groups may map to individual fields, e.g separate instances of the TrdRegTimestamps 
group map to EntryDateTime, CalculationDateTime, DisseminationDateTime, PublicationDateTime

§ Fields
§ One-to-one i.e. a single field maps to another single field, e.g. Currency(15) maps to Currency

§ One-to-many, i.e. a single field maps to two or more fields (or vice versa), e.g. SecurityID(48) and 
SecurityIDSource(22) map to ISIN

§ Fields may also map to one-to-one to codes and vice versa, e.g. TradeType(3006)=64 (Benchmark) maps 
to BENC in ISO 20022 code list ExternalPostTradeEquityCode

§ Codes
§ One-to-one mapping unless code maps to a field (see previous bullet)


