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SHOW THE DEMO FIRST OR LAST ?

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric


END USERS AND END USE CHALLENGES

• Policy makers and prog. managers 
rely on data at multiples scales.

• Have mission critical tasks with
bespoke needs on an ad-hoc basis.

• Data not accessible in one location. 

• Unable to compose complex
queries e.g. SPARQL syntax

• Needs help from a data scientist !

• Findable / Discoverable – poorly 
described / indexed data repositories.

• Data is not OPENly Accessible.

• Interoperable: Diverse formats, 
nomenclatures, lack of semantics.

• Reusable: Fit for purpose ? Licensing ?

• Distributed Data Silos.

• Unstructured / raw text data.



AN AGRICULTURE POLICY MAKER WANTS

ALERTS

• A Ministry of Agriculture wants to promote a bio-fortified
variety of a staple crop shown to be very productive in
smallholder settings

REACTION

• Need to know the current level of consumption of the
conventional varieties of this crop in the different age and
gender.

DATA MINING

• Generate age- and sex- disaggregated data on food
consumption of staple crops

GIFT: Catherine Leclercq FAO



TO SUPPORT THIS A DATA SCIENTIST WANTS

• Self service datasets on demand based on metadata queries

• Virtualization of Data so that that appears to be in one place … 
and to query 1000s of data sources as a single database.

• More agility than data warehousing can provide: 
just-in-time algorithm execution, 

easy data source addition,
live data integration and querying, 

minimize movement of bulk data. 

• Run simple declarative queries, not program workflows scripts



DATA FEDERATION – “JUST IN TIME”

• Leave the data where it is …
• Fetch or transform it in real time … when you need it
• Integrate diverse data types it on a per query basis …
• …. with the option to publish as RDF Linked Data !



OPEN SEMANTIC WEB SERVICE MIDDLEWARE

Semantic Automated Discovery and Integration – *SADI

• A design pattern for formal description of Web Service I/O

• Service Ontology consist of I/O class names, predicates and 
service name and with a unique URL.

• SADI: semantic predictate describing functionality of a service 
is discoverable with SPARQL (GetCropDiseasebyGeoLocation)

• RDF output of one SADI service can be consumed by another 
permits complex workflow composition Syntactic Interoperability

*Wilkinson etal 2009

… Just before FAIR



DATA FEDERATION WITH SADI SEMANTIC WEB SERVICES
• RESTful services 

(GET/POST)
• Consuming and 

producing RDF
• Semantic OWL 

descriptions     
define functionality.

100 % Syntactic Interoperability



FINDABLE: MACHINE-READABLE SERVICE REGISTRY – LOOKUP ! 



VALET SADI

Auto generation of
SADI semantic web 
Services (2016)

Easy addition of new
services (10 seconds)

http://sadiservicegeneration-rulemlapi.rhcloud.com/valetsadi/#



SPARQL QUERY ENGINE: HYDRA

A. HYDRA receives inputs in SPARQL

B. HYDRA can read SADI descriptions
and discovers what can be
computed and build a query plan.

C. HYDRA matches a user’s SPARQL
query to services, builds a
workflow, orchestrates and
executes queries, fetches data
from disparate sources,
semantically consolidates outputs.

HYDRA

Algorithms too !
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http://ipsnp.com/hydra/

http://ipsnp.com/hydra/

USES W3C STANDARDS: OWL / RDF / SPARQL 



SELF-SERVICE FEDERATED QUERYING

Challenges to overcome:

• Dynamically capturing users intent
for agile query composition

• Feedback to the use that the query 
was comprehensively understood 

• Conversion of a query to semantic
querying language (SPARQL) 
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Agronomy Expert



SELF-SERVICE FEDERATED QUERYING

Challenges to overcome:

• Dynamically capturing users intent
for agile query composition

• Feedback to the use that the query 
was comprehensively understood 

• Conversion of a query to semantic
querying language (SPARQL) 
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KEYWORD - GRAPHICAL 
QUERY



STORY 1 WHAT CAN I PLANT?

An agricultural consultant is helping a farmer decide what eggplant 
variety to plant.

Farmer: Here are the eggplant varieties I am considering. Are there 
better ones?

Consultant: enters four words
variety
plant trait
fruit trait
days

Hydra: generates a tree of services using these words

Consultant: specifies that the four fields are variables in the query
16





LET’S WATCH IT

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric


STORY 2 WHAT IS PROFITABLE?

Consultant: How much do you hope to harvest? 

Farmer: Usually I can fill a 20 pound box with from one square meter of 
land. 

Consultant: At 1.25 pesos per pound, let us look at your profits.

Consultant: enters four words
variety
price
yield
profit

Hydra: generates a tree of services using these words

Consultant: adds two fields as variables and two fields as values
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CONSULTANT’S REPORT:  SELECT VARIETY “DANCER”
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• Dancer - is high yield, with dark fruit, and only 
65 days to harvest.

• Dancer is a profitable variety.



LET’S WATCH IT

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric


PREPARING THE PROFIT SERVICE

• Profit is the expected revenue minus 
expected costs. 

• Revenue: expected market price of the 
eggplant, and the expected yield in 
boxes per acre. 

• Costs: the total operating costs, seed 
and  pesticide costs per acre

Production Practices and Sample Costs
to Produce Eggplant / UC Davis ‘97



getProfitPerAcre

Computing Profit = (total.revenue.per.acre - total.cost.per.acre) * acreage

Relies on other computing Services

• getRevenuePerAcre
total.revenue.per.acre = price.per.box * yield.boxes.per.sq.meter * 
sq.meter.per.acre

• getTotalCostPerAcre (aka getSeedCostPerAcre +getOperatingCostPerAcre
+getPesticideIngredientCostPerAcre)

total.cost.per.acre = pest.cost.per.acre + seed.cost.per.acre + preplant.cost.per.acre + 
cultural.cost.per.acre +postharvest.cost.per.acre + harvest.cost.per.acre + 
cash.overhead.cost.per.acre + noncash.overhead.cost.per.acre



getSeedCostByVariety

Biz Logic: Data retrieval from tables in the eggplant database and uses 
the following Java code that creates an SQL statement:

String queryText = "SELECT ‘Cost.per.acre‘"

+ " FROM eggplantseed"

+ " WHERE ‘Eggplant.Variety‘ = \"" + INPUT + "\"";

The database table eggplant seed has two columns: Eggplant.Variety
and Cost.per.acre. The service accepts a variety name as INPUT, passes 
it to the SQL engine, and returns the cost of seed for one acre planted. 



PESTICIDE IMPACT ON BEES (DATA FROM LITERATURE)

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric

https://tinyurl.com/IPSNP-HYDRA-Videos-Agric


STORY 3 PESTICIDES AND BEES

Farmer: If I treat the pests, will I harm my bees?

Consultant: Let us look at the common pets for each variety and the 
pesticides for each one

Consultant: enters two words
variety
active ingredient

Consultant: 

specifies two fields are variables 
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STORY 3 PESTICIDES AND BEES (CONTINUED)

Consultant: OK. Now let us look at the effects on non-target organisms 
including bees

Consultant: enters five words
pubmed

active ingredient

impact

text

url

Consultant: specifies four fields are variables 
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HYDRA GENERATES A QUERY TREE
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CONSULTANT’S REPORT: ACETAMPRID IS SAFE
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• Acetamiprid is harmless to honey bees
• Acetamiprid is the active ingredient in 

pesticides for these varieties:

 Clara 
 Orient Express

 Jaylo
 Dancer



DATA FEDERATION WITH SADI SEMANTIC WEB SERVICES
• RESTful services 

(GET/POST)
• Consuming and 

producing RDF
• Semantic OWL 

descriptions     
define functionality.

T



REFLECTIONS



OPEN QUESTION …. DOES IT SCALE ?



AN API GATEWAY: DATA FOR DEVELOPERS

... access for 

developers

(Only)?



Defra Natural Capital Explorer

End-user focused / Goal-driven Workflows

= Customer Value



SELF-SERVICE SEMANTIC QUERYING

KEYWORD – GRAPHICAL QUERY AND HYDRA !



CHANGE MANAGEMENT



CHANGE MANAGEMENT FOR MALARIA SURVIELLANCE





SIEMA: MALARIA ANALYTICS QUALITY CONTROL AND

CHANGE MANAGEMENT WITH SADI SERVICES

Valet SADI - http://dl.acm.org/citation.cfm?id=2938543



THANK YOU
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