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Abstract

Having inconsistent outputs, chronology of the execution timestamps not matching with the
quality checklists are common issues encountered by programming teams during the
preparation of the outputs needed for a critical milestone. The challenges with clinical trials
is multiple sources of inputs, macros, multiple teams involved in changes, lack of traceability
between inputs and outputs and impact analysis of the changes. In these dynamic situation
teams face issues like- Communicating changes in outputs of one team that impact inputs to
another team, Align and communicate modifications in macros or programs used by multiple
programmers/teams, Lack of alerts for changes in input data sources. The presented
approach uses manifest files in SAS Life Sciences Analytics Framework to automate the impact
analysis across all teams/programs and share alerts to the impacted teams. The approach also
provides a mechanism to visualize the dependencies for better clarity and communication.
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Impact Assessment Types

1. Single Level (Backward) : This method is effective in checking the impact of direct
inputs to our program. For example, if we are checking impact for ADaM program
then we may be interested in any change in the SDTM’s used in ADaM program.

2. Full Impact (Forward) : This method is effective in checking that any changed file
(data, job etc.) having impact on any of the successive outputs in the hierarchy. For




example, if we are checking the impact of raw data file change to SDTM, ADaM and
TLF's.

Implementing Single Level Impact Analysis

The proposed solution is based on Life Sciences Analytics Framework (LSAF). This type of
impact analysis can be implemented at any level using below mentioned API’s-

Getting list of manifest files

1. List =sll the jobs presemt im a folder.
Z. Execute AP for all jobs %izaf_petjobinfol==f_path—, |saf_wersion—=,
zac_d=name—wark safGetloblnfo);

I Locate all the manifest filkes at manifest patihs using |1==f getchildren APL.
4 iGet combireed list of mandfest files neeed for analkysis.

<

Get Manifest information

Execute below set of AFI's b pet reguired data for impact analysis-
1. %isaf petjobmandfestinputs{lsaf_path=, Isaf_wesrsion=,
zac_d=name—waork lsafGetlobhdanifestimputs);

2. Hisaf getjobmanifestoutputsilsaf_path=, lsaf_wersion=,
sas_d=name—waork safGetlobhManifesoTutputs);

2 Hi=af _petjobmanifestprograms{ilsaf_path=, lsaf_wersion=,
sas_dsname=wark lsafGetlobhMianifestPrograms);

4 %l==f _petjobpublishhistorng(lsaf_path—,

sas_dsname=waoark lsafGetlobPublishiHistory ] ;

<

Get timestamp information

1. Create a full join datasets zo that all inputs have a traceabdliby rosw to
e=ch ocutput
2 Use lasf_petproperties AP to find out meodification timestamps for beadosar
retrieved files fetched in step abowe -

a. lnputs for all manifests.

. Bohs

. Programs

. Fech last submissiom tirme for all the jobs.

4. Commbane all the satfwered information to apphy the nules bedoww-

a lf job last modiified date is greater then last submission.

b | last meodifeed for amy nput is greaber theen last subamissiom.

c ¥ last mvodified for the the programs is greater then last submissiomn.

i

Implement Rules

Combine all the gatherad imfornmation to apply the rules below-
a. If job la=t modified dabe is grester then last  submission.
b F last meodiified for amy input is greater thven last submission.
c ¥ last mvodified for the the programs is greater then last submissiomn.




Final Output : The final outcome is highlighted and give below insights-

1. The output can be filtered by impact due to change in jobs, change in
programs and change in inputs.

2. The output showcase impact of one input change to all the outputs of the
job.

3. Current screenshot showcase impact for one job (e.g. adae.job). The

combined output contain impact for all ADaM level jobs that be used further

in gaining full impact analysis at all levels.

Job Input Last Program Last

Name  |Input Path Qutput Path Reference Program Medified Medified Job Last Modified|  Job Last Execution impactjiob impactinput  impactprogram
adaejob  <path>/data/sdtm/ae.sas7bdat <path>/data/adam/adae sas7hdat <path>/prg/adam/adae.sas 235ep221252.29  23Sep22:09:1411 145ep2214:20'53)  235ep22:09:14:34 A
adaejob | <path>/data/sdtm/ae sas7bdat <path>/data/adam/adgs.sas7hdat <path>/prg/adam/adae.sas 23Sep22:12:52.9 235ep22:09:14.11 145p22:14:29:53 235ep22:09:14:34 Y
adaejob  <path>/data/sdim/dm.sas7bdat <path>/data/adam/adae.sas7hdat <path/prg/adam/adae.sas 225ep22:13.02:02 235ep22:09:14:11 145ep22:14:29:53) 235e922:09.l4.34l

adaejob  <path>/data/sdtm/dm.sas7hdat <path>/data/adam/adgs.sas7hdat <path>/pro/adam/adae.sas 225ep22:13:02:02 235ep22:09:14:11 145ep22:14:20:53 235ep22:00:14:34

adaejob | <path>/data/sdtm/ex sas7bdat <path>/data/adam/adae.sas7hdat <path>/prg/adam/adae.sas 225ep22:13:02:03 235ep22:09:14.11 145p22:14:29:53 235ep22:0914:34

adaejob | <path>/data/sdim/ex sas7bdat <path>/data/adam/adgs.sas7hdat <path/prg/adam/adae.sas 225ep22:13.02:03 235ep22:09:14:11 145ep22:14:29:53 235ep22:09:14:34

adaejob  <path>/data/sdtm/suppae.sas7hdat <path>/data/adam/adae.sas7hdat <path>/pro/adam/adae.sas 225ep22:13:02:04 235ep22:09:14:11 145ep22:14:20:53 235ep22:00:14:34

adaejob | <patn/data/sdimisuppae. sas7bdat <paih>/data/adanvads sasPodat <path>/prg/adam/adae sas 25ep1 130204 23Sep22091411 14Sep 142953 235ep220914:34

adaejob  <path>/macros/request_setup.sas <path>/data/adam/adae.sas7hdat <path/prg/adam/adae.sas 155ep22:10:19:07 235ep22:09:14:11 145ep22:14:29:53 235ep22:09:14:34

adaejob  <path>/macros/request_sefup.sas <path>/data/adam/adgs.sas7hdat <path>/pro/adam/adae.sas 155ep22:10:19:07 235ep22:09:14:11 145ep22:14:29:53 235p22:09:14:34

Implementing Single Level Impact Analysis

In order to perform full impact analysis the process need to be started by finding impact at
individual levels. Levels here refers to raw data, SDTM, ADaM and TLF’s. The outputs received
from single level impact will be combined to achieve full impact analysis.

Filtered response from each level :

4 job_ADali

adae.job

adae.job

o belows data smapshot

A input_ADaM

<path>/data/sdtm/ae.sas7bdat

<path>/data/sdtm/ae.sas7bdat

4 output_ADaM

<path>/data/adam/adae.sa...

<path>/data/adam/adgs.sas...

& program_ADaM

<path>/prg/adam/adae.sas

<path>/prg/adam/adae.sas

Getting single lewvel impact for all.

1. Colllect irpact analysis at each irndividusal lewel {Raner data, STk,
ADal, TLF e_t.c).
2_ Filber with immpactinput =" =t eadh kewel. Will g=t 3 data ssmillar

Combine Impact Analysis

1_ Adfrer collectng all irdirvidusl lewel impact analysis, start comibimimg
the data using full join o ==t complete traceakilioy

2_ Start with thee first lewvel and second level (e g raner data and

SO TMAL, then use this oxmbireed data for next lewvel (= = ADalk)] and
procesd until the last bewel (== TLF)




Roadmap

Further automation to this approach can be achieved using LSAF Business Process Model and
Notation (BPMN) standards. It enables you to develop a workflow process allowing teams to
define automated processes, triggered by events. This removes the communication gap
within the teams automatically. For more details kindly refer SM08 - PHUSE EU 2021
(lexjansen.com).

Visualisations for traceability can also be generated using the output datasets and the
visualisations will be helpful in clearly identifying the dependencies.

Limitation : The only limitation to the approach is the inputs that are not part of the manifest
in some cases e.g. Jar files.

Conclusion

The proposed approach use a standard LSAF provided API’s to extract the desired information
but the same can be achieved by PROC SCAPROC.

Armed with full capabilities of impact analysis users can make sure that the correct data,
macro and programs are used to produce the desired outputs. Users can prepare the critical
deliverables with greater confidence.
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