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Introduction

• The purpose of this presentation is to revisit and question some of 
the explicit and implicit assumptions that drove the development of 
the early DDI 4 process model with its two parts – Workflows and 
BusinessWorkflow

• The goal of this review is to consider alternative scopes for the 
process model based on some issues that have come to light with the 
prototype and some ”field work” that has been undertaken 

• In this field work an augmented DDI 4 process model is used to first 
describe data management on an ETL platform called Pentaho and 
then the process model is used to inform the development of an 
interactive provenance browser
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mailto:https://www.ddialliance.org/about/work-products-of-ddi-alliance#future
http://lion.ddialliance.org/package/workflows
http://lion.ddialliance.org/package/businessworkflow
https://www.hitachivantara.com/en-us/products/big-data-integration-analytics/pentaho-data-integration.html
https://en.wikipedia.org/wiki/Data_lineage


The Principal Components
• In line with the GSBPM (Generic Statistical Business Process Model) 

and GSIM (Generic Statistical Information Model), the DDI 4 process 
model has three principal components:

• Business tasks
• Process steps
• Services

• Business tasks are domain specific
• A group of business tasks forms a pipeline through which we might construct 

a statistic, produce an analysis dataset and/or construct and submit a DNA 
sequence to the GenBank

• Business Process Models like the GSBPM and the Generic Longitudinal 
Business Process Model (GLBPM) describe these data pipeline components
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https://statswiki.unece.org/display/GSBPM/GSBPM+v5.1
https://statswiki.unece.org/display/gsim
https://statswiki.unece.org/display/GSBPM/V.+Descriptions+of+Phases+and+Sub-processes
https://statswiki.unece.org/display/clickablegsim/Process+Step
https://statswiki.unece.org/display/clickablegsim/Business+Service
http://www.ddionrails.org/glbpm/


The Principal Components (continued)
• Each business task in a data pipeline is achieved using a collection of 

process steps
• These collections follow a design pattern that may be further 

specified with an algorithm
• Each process step in turn may be implemented by one or more

services that are either vendor and platform specific or not
• A SAS PROC, an SPSS or Stata command, an R statement or an ETL 

transformation are examples of platform specific services
• Web services and microservices are examples of vendor and platform 

independent services
• Note that services break down workflow steps. Services are granular. 

Services are atomic. They are the antidote to massive applications. 
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https://en.wikipedia.org/wiki/Web_service
https://martinfowler.com/articles/microservices.html
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Towards a UML Model…
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Towards a UML Model (continued)
• In the early DDI 4 process model process controls 

consisted mainly of control constructs widely used in 
support of questionnaire flow control

• The weight the model gave to survey 
research raised questions about 
whether data management was 
being given its due

• With this in mind we began 
to entertain other forms of 
process control in support of 
data management
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ControlConstructs 
and the 

ProcessControl 
family of classes 

in early DDI 4
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Process Control Requirements for Survey 
Research and Data Management
Characteristic Survey Research Data Management

Flow Unit Question, Question Block, Preload, 
Questionnaire, Procedure, Variable

Dataset, Database, Files, Sensor-driven data 
streams, Key/Value Stores, Variables and 
Variable Groups

Flow Patterns Sequential with Loops and Skips Directed Acyclic Graph
Multiple On-ramps and Off-ramps

Flow Logic Control Constructs (If Then Else, Loop, 
Repeat Until, etc.)

Preconditions and Postconditions
(consistent with PROV-O where ”Activities may 
be started or ended by Entities”)
Data Parallelism
Task Parallelism

• By and large data management platforms and survey research 
platforms have distinct flow characteristics
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https://www.w3.org/TR/prov-o/#wasStartedBy
https://www.w3.org/TR/prov-o/#wasEndedBy
https://www.w3.org/TR/prov-o/
https://en.wikipedia.org/wiki/Data_parallelism
https://en.wikipedia.org/wiki/Task_parallelism


A Change in the Requirements

• Depending on the platform, questionnaire control constructs may not 
be needed to support data management

• And a new cast of information objects besides question and variable 
units are needed including datasets, databases, files, key/value stores, 
data cubes and sensor-driven data streams

• These new data objects don’t figure into DDI 3 and early DDI 4 inputs 
and outputs

• Those inputs and outputs take only a single value or an array
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1
Rule-based unscripted 

orchestration of business 
processes (tasks)
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Drools:
A 
Business 
Rules 
Management 
System
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2
Scripted orchestration 
of process steps and 

services
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Process
Controller

ControlConstruct
ProcessControl 

Component
BusinessProcess

ProcessStepScripted orchestration…
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Today’s platforms support a mixed model where tasks are 
invoked by a rules engine and process steps and services are 

scripted in one or more scripting languages that invoke 
control constructs.

The platforms of the future, however, won’t be scripted. They 
will be orchestrated by rules, algorithms and AI’s…
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As we speak algorithms, rules
and AI’s are taking the place of scripters and scripting 

languages

AI’s come in several flavors like forward chaining, backward 
chaining and hybrid approaches

“Forward chaining is ‘data-driven’ and thus reactionary, with 
facts [postconditions] being asserted into working memory, 

which results in one or more rules [preconditions] being 
concurrently true and scheduled for execution by the rules 
engine agenda. In short, we start with a fact, it propagates 

and we end in a conclusion”2
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“Backward chaining is ‘goal-driven’, meaning that we start 
with a conclusion [postconditions] which the engine tries to 
satisfy. If it can't it then searches for conclusions that it can 
satisfy; these are known as subgoals, that will help satisfy 
some unknown part of the current goal. It continues this 

process until either the initial conclusion is proven or 
there are no more subgoals”2

In all flavors of AI’s the rules are key…
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Next steps…

Our next steps are use case driven. 

Health Demographic Surveillance System sites dot sub-Saharan 
Africa. The first HDSS was implemented in 1940 in South 

Africa8

“HDSS sites are a medium-term solution to deficiencies in civil 
registration and population-based health data across many 

Low and Middle Income Countries (LMIC) ”3
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Next steps…
Across sub-Saharan Africa HDSS sites participate in 

independently funded demographic and epidemiological 
surveillance data networks like ALPHA and SAPRIN3

HDSS site specific data is reformatted in line with data network 
specifications3

Demographic specifications provide the “denominators” for 
both infectious disease specifications (HIV, others) and non-

infectious disease specifications3

Outside the networks, of course, there are “null”6 areas where 
in-migration and out-migration are not recorded
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https://alpha.lshtm.ac.uk/
http://saprin.mrc.ac.za/


Next steps…

The DDI 4 process model has been developed to 
support the HDSS-based data networks use case

It is intended to automatically provide: 

(1) provenance metadata in support of data sharing and 
understanding

(2) network-specific operations manuals in support of system 
reliability, maintainability and availability 

(3) an HDSS-based data management course curriculum to 
support staff recruitment and sustainability

22



Next steps…
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