Tuesday, February 23, 2021

Q1: Propose a conceptual/theoretical framework/foundation to analyze the open statement DWM survey results (see Appendix for the data points from Assignment #1 results)
Q2: Apply the Cubic Framework to an organization of your choice (no more than 10 pages, including references)


APPENDIX
Data Points from CDO Fundamental Courses:
	1. A methodology or a process of providing clean quality data 

	2. work of the washing machine is to wash the clothes likewise data washing machine help developers to clean the data and provides security . Washing has feature to adjust the pressure like data washing machine also contains privacy dial it will allow customers to select what data they want to share and also shape the experience. at low level person data will display but in high level settings person data will hides.

	3. Data Washing Machine is a process of preparing data to a fit of use stage. As every Data need to go through a process of cleansing, the data washing machine should include every method to detect data quality issues such as dirty data, misspelling, inconsistencies, and missing data, and as well  provide automatically solutions to fix the issues. Then, it should be the process that include data preparation and meet the data requirements. In addition, Data washing machine should be a process that reduce efficiently the time that Data scientist or expert of data cleansing waste during data preparation. 

	4. When I think of a Data Washing Machine, I think of some sort of tool or processing that cleanses data (of the noise), allowing for improved data quality for downstream use. In industry a Data Washing Machine could be used to improve the data quality of reports that provide actionable information about a company. Similarly in research, this process would allow the research to form clear although somewhat generalized trends and therefore insights from the data. A specific use case I recently heard of pertaining to a Data Washing Machine was during the UALR Graduate Seminar series on 9/4/2020. While conducting a research project by acquiring millions of genome sequences of COVID positive patients from the GISAID database, Dr. David Ussery of the University of Arkansas for Medical Sciences worked with closely UALR's Dr. John Talburt to implement an automated genome cleansing protocol utilizing data quality rules, and then sequenced and analyzed the genomes that had high genome quality scores (Data Washing Machine). This process cut down the number of sequences down to 70,000 which Dr. Ussery was able to further analyze in accordance with his project needs. This is a clear example of what a Data Washing Machine is, how it works (using a specific set of rules or criteria), as well as the value such tools provide.

	5. According to me Data Washing Machine is used to Clean the data. In order to keep our Data and clean and robust we use data washing machine. Data Washing Machine enriches our data and makes it reliable, complete and right, the three pillars of knowledge that provide our campaigns with a nitro-boost through multiple touch points.

Mainly Data Washing Machine can be used for Data Cleaning, Normalization of Data , Data Quality Assessment, Data Enrichment. It make sure to convert data in ready to use format. Data Washing Machine is a huge process and can clean huge number of records per minute for instance like More than 200K clean records processed per minute. This process can help to improve Quality of data.

Work flow of Data Washing Machine

1. Cleansing:  Raw data is scrubbed against a set of predefined bad values for the fields in the first step, e.g. Name, name of your business, email, etc. The app then flags bad information and removes it from the good stream of data.

2.Normalization: This is due to the previous phase, i.e. good data is normalized for values such as country, state, region, job title, etc. to be standardized.

3.Enrichment: In the last step, the structured data is enriched with a business database of third parties to help sales executives get additional information to qualify and prioritize their leads.

Final output will be Cleansed, Normalized, Enriched data.

The Data Washing Machine is a prototype that has not been thoroughly checked enough to ensure that all personal data is deleted, but in the event that users give us data containing personal information, it enhances user privacy.

	6. The first thing that comes to my mind is a machine used for data cleansing and data filter.

	7. Data cleaning to remove unwanted records.

	8. When I think of data washing machine, I see a Data Quality Management system that cleanses data by applying business rules to achieve a higher degree of:  

• Validity: by getting rid of invalid values

• Completeness: by imputing or predicting missing values 

• Uniqueness: Through matching and merging of duplicate records (record linkage techniques / identity resolution, etc.)

• Consistency / standardization: When data has come from several sources in different formats

This concept would be very useful and would be a great addition to enterprise Master data management. A data washing machine could also be used to automate data preparation for data scientists, a process which has been said to take up most of their time, thereby taking away from the actual Analytics / machine learning / AI predictive models that they are highly paid to build. 

A challenge I foresee with the concept of a Data washing machine is the availability of business rules relevant to the specific industry or even specific organisation that the washing machine is built for. Therefore, like it is the case for any data quality system, availability of Meta data will be a key dependency. 

	9. The Data Washing Machine has 4 parts. One part has the players (you, data quality managers, data analysts, etc), the second part is entity resolution to integrate data, the third part is the AI/ML-Based Data Washing Machine, and the fourth part is data utility that delivers clean data fit for use. Artificial intelligence and machine learning are the detergents in this machine that clean the data to make it fit for use. If properly configured, this washing machine can wash nearly any type of data.

Dr. Wang pointed out that considerable time is spent by CDOs and other data scientists scrubbing data. There are few processes that seem universal to accomplish this task and there are numerous tools available, but it is not always clear how to use what tools and when. Perhaps the issue can be better resolved with a Data Washing Machine, that takes a more holistic approach at the problem and seeks to address the causes in addition to the effects of dirty data.

Tasks needed to operate a Data Washing Machine would include: standardizations, a process for deletions, an ability to gather what is learned from the process that lends itself to machine learning/AI, and a way to model the process for cleaning to make it consistent and repeatable.

	10. The name Data Washing Machine is clearly indicative of an activity stream that serves the purpose of keeping data clean. Like how there are many different stages and modes to achieve complete functionality in a washing machine, one can consider those steps analogous to the data cleansing activities. Extraction and preparation of raw data which then needs to be fed to the activity stream for the purpose of enriching the data and to make it consistent, complete and correct. In the process of doing so one can either follow automated approach or semi-automated approach. Raw data is first passed through a series of data filters and validators to make sure that bad data is discarded and the data that if free from errors is normalized for further use. Once proper dataset is established, it is then enriched with additional information from different sources for the purpose of making it available in ready-to-use format. Cleansed, Normalized and Enriched output is considered to be the end result of a Data Washing Machine.



Data Points from DART Group:
	A. 1. Unsupervised data perusing to apply data washing processes used for data quality improvement and possible data standardization.
2. Unsupervised data statistics used for data analysis and parameter calculations to be used in further steps in the overall process.
3. Unsupervised Entity Resolution to further evaluate data for “fit for use” scenarios.
4. A flexible and established path for unsupervised movement of evaluated data to other known Company or User processes including formal ER for inclusion in established Master Data Management.
5. Unsupervised reporting and history on the overall data washing machine process for all data that flows through it regardless of whether the data is moved into other formal processes for consumption and use.
6. Feedback loops for users and developers of the Data Washing Machine process for continual process improvement.

	B. The data washing machine will be a program or process that will have some indicators or properties 
like usually, we have it on our washing machines like cloth type, water type, load size etc. before starting the washing. After setting the data washing machine indicators or properties program will start and after finishing we will have a clean data set without having any manual intervention. 

	C. Rich, an analogy related to cleaning clothes using a machine for the process of cleaning data is in my opinion somewhat incomplete. Even in the process of cleaning clothes you sometimes need additional processes and tools to get the clothes completely clean. I spent some time yesterday thinking about the data issues we tried to deal with at SCJ and started making a list of all the questions about improving data quality that would probably not be addressed with the data washing machine analogy.  In doing so I looked at my notes from a book I recently read which dealt with the issues concerning what big data cannot do. 
Tools can help and properly used can provide meaningful progress on the journey.

I do not think one should stop dreaming. But we sometimes have to stop and ask questions about whether we are heading in the right direction. 

	D. I think of our “Data Life Cycle and Curation” thrust in the DART proposal.  I love the data washing machine as an analogy for data curation - in a sense ‘cleaning’  the data.  A big problem with ‘big data’ is that it’s often very messy and heterogeneous - and one of the first steps is to try and throw out all of the ‘garbage’, so that one has a clean (or at least a bit less dirty) set of data to work with. The best way to fight the ‘garbage in, garbage out’ problem is at the first stage - clean the data. But this is often difficult, and historically there has been a large manual, time-consuming component to this.  So the ‘Data Washing Machine’ is an attempt to automate the curation.  For my work with massive amounts of biological sequence data (petabytes to exabytes), a preliminary step in cleaning is to look at sequence quality.  Although we don’t know what the sequence should be, we do know enough about the basic structure to be able to ask some simple questions, in terms of data quality, like are there only Gs,As,Ts, and Cs in the data?  Is the data for one replicon only one piece, or many?  (SHOULD be one piece if it’s done, and if it is in too many pieces, this causes problems).  So this combined with a bit of basic foundational biological knowledge (does the ‘genome’ have all 20 tRNA necessary for the 20 amino acids?, for example), we can automate the calculation of genome quality scores.  We’ve done this for more than a quarter of a million bacterial genomes, and this can greatly improve the ability to choose high quality subsets of the data to be used for training.  I think of the figure I’ve shown before in some of our management team meeting talks.
 

	E. Get a Maytag - they make data washing machines that never break!



