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Problem 
Statement 



Trial Docs

SAS 
Programming

Source
Data

Manual process & 
Resource 
Intensive

Data Management
Programming

Clinician, Statistician

Objective of this project is to develop a process using cutting edge technology and
methodology to eliminate repetitive work, increase automation, enhance operational
process and reduce cycle time. Also engage highly qualified resources to focus on highly
valued areas tomeet the unmet needs.

More than 50K 
Artifacts

400+ users

Problem Statement
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Current manual process Future Automation

Protocol

SAP
Stakeholders

Statistician

Collection Data

Compute

SAS Code

Report

Advance Automation
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Journey 
toward 

Automation



Journey towards Automation

Part 1 Part 3

Part 3 of the Autocode project, we explored with
NLU and NER engine to generate TLG using a Virtual
AI assistant to automate this task with minimum
inputs and manual effort

Part 2

Part 2 of the Autocode project, our exploration was
using NLP – both supervised and un-supervised
methods

Part 1 of the Autocode project, and we focus on
macro call statement and IF-THEN/ELSE logic
generation from tabular metadata by rule-based
system

IF-THEN/ELSE logic in Data Step

Macro call
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Approach



Approach

Hands-On Machine Learning with Scikit-Learn and TensorFlow, Aurélien Géron Published by O'Reilly Media, Inc.

ü Exact match 
(rule-based system)

ü Fuzzy match
(instance-based learning)

ü Smart match
(model-based learning)



TLG title NLU - title auto analyzed to structured data – map to code
Approach
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Methodology



Methodology



Virtual Assistant 
framework

Neural Net NER 
Engine

Interactive user 
interface

Predictive 
models

Named entity 
identification
Contextual 

entities 

Domain 
specific NER 

ML models

Maps to code

High 
precision

User 
input/output

NLU module 
for intent

Preserve 
historic data

v Query interpretation.

v Named  Entity 
Extraction

v Contextual entity 
extraction

v Macros/functions 
mapping.

v Active feedback.
v Models optimized for 

Precision.

Methodology
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Process flow



ENVISIONED DATA PROCESS

Interactive GUI
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NER 
(Named Entity 
Recognition)



1) TEXT RULE-BASED APPROACH
NER (Named Entity Recognition)



2) LINGUISTIC RULE-BASED APPROACH
NER (Named Entity Recognition)

Universal POS(part-of-speech) tags



3) MACHINE LEARNING APPROACH

NER (Named Entity Recognition)
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Demo
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Challenges



Challenges

vHigh-quality training data is the key factors for the success and more 
training data need to be collected and labeled.

vLimited to standard macros/functions – Open code is yet explored.

vCurrent exploration is limited to analysis data should meet the one-proc-
away requirement for output generation.
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Any  
Questions
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THANK YOU
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ADDITIONAL

SLIDES



Data Flow and solution
1. Intent prediction –> Macro Name

2. Entity(role) recognition –> Macro parameter

3.  Fuzzy match to standard label(variable) -> Macro parameter value

4. Rule-based mapping -> Macro parameter value (e.g.,  “Serious” -> AESER = “Y”)

5. SAS Code generation (header, body, end)

6. Command file (.bat) generation to trigger xxx.sas/xxx.R and generate xxx.rtf


