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Brief summary of the emerging technology (250 words or less) i) problem / design statement; ii) why is this an important
problem? iii) technical specs / requirements; iv) alternatives that were considered / available; v) what is the broader impact?

One popular solution to long-term backups is magnetic tape, similar to VHS or casset
you may be familiar with. Unfortunately, tapes degrade over the course of about 10-2(
require climate-controlled conditions to extend their lifespan. For this reason, researc
looking for alternatives. Polymer-based storage may be the solution. While DNA may
thought for many, itis difficult and expensive to manufacture and read. Mass spectros
the other hand, is a popular and inexpensive tool for sequencing proteins. Therefore,
are exploring synthetic polymers that can store data and are easily sequenced by ma

sSpbectrosconv.

Consideration of Impact Factors All of the following questions must be answered. If a factor does not apply, make a clear case
why not. If the inventors did not describe how considered these factors, describe how/what you would do instead.
Describe the public health, safety and welfare factors considered in the innovation, along with their impact

Some of the chemicals used to create the monomer units can be toxic to humans. Wh
incorrectly, those chemicals can cause damage to people. If this method of manufactt
polymers increases in popularity, it is crucial to implement a set of safety procedures t
the health of the individuals who handle the polymers. This ensures the overall well-be

Describe the global, social and cultural factors considered in the innovation, along with their impact

When Al Ouahabi et al. were considering what substances to use for mass tags, they selected
several compounds for their commercial availability. This design decision enables broader
accessibility and a potentially simpler process to demonstrate repeated results. Polymer-based
data storage has the potential to impact how we store data long term. This technology could have
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Describe the environmental factors considered in the innovation, along with their impact

When petabytes of data need to be moved from one datacenter to another, it is often faster to
ship the data in trucks than to copy the data over a network. Unlike network transfers, shipping
the data in trucks means shipping the media that the data is on. In the case of polymer-based
data storage, the polymer samples would need to be shipped. This shlpment opens up the
Describe the economic factors considered in the innovation, along with their impact

For the theoretical purposes of their research, Pattabirman et al. decided to assume that all
substrings would be present in equal amounts. While this may simplify the math, as it satisfies
the assumptions made by Acharya et al., it would require a more expensive machine than a
traditional mass spectrometer to actually |mplement ThIS deC|S|on represents a case where a

Con5|derat|on of Ethlcal Issues .

Describe any potential ethical issues that may arise from this innovation, considering their impact on the above factors
There are several means for this technology to be used maliciously. First, the concept known

as store now, decrypt later , where encrypted data is stored for a long period of time, with the
hopes that some day quantum computing will progress to the point that decryption will be easy.
This practice enables unethical practices such as eavesdropping on encrypted communications.
Additionally, it is illegal to store and possess certain types of data. lllegal data could potentially be
stored for long periods of time using this technology. It is important to consider how people could
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	Project Title: Coding for Polymer-Based Data Storage


	Brief desription of the innovation: One popular solution to long-term backups is magnetic tape, similar to VHS or cassette tapes
you may be familiar with. Unfortunately, tapes degrade over the course of about 10-20 years and require climate-controlled conditions to extend their lifespan. For this reason, researchers are looking for alternatives. Polymer-based storage may be the solution. While DNA may be a first thought for many, it is difficult and expensive to manufacture and read. Mass spectroscopy, on the other hand, is a popular and inexpensive tool for sequencing proteins. Therefore, researchers are exploring synthetic polymers that can store data and are easily sequenced by mass spectroscopy.


	Health, Safety, Welfare: Some of the chemicals used to create the monomer units can be toxic to humans. When handled incorrectly, those chemicals can cause damage to people. If this method of manufacturing polymers increases in popularity, it is crucial to implement a set of safety procedures to maintain the health of the individuals who handle the polymers. This ensures the overall well-being of those who interact with this method of data storage.




	Social, Global, Cultural Factors: When Al Ouahabi et al. were considering what substances to use for mass tags, they selected several compounds for their commercial availability. This design decision enables broader accessibility and a potentially simpler process to demonstrate repeated results. Polymer-based data storage has the potential to impact how we store data long term. This technology could have cultural impacts if it were to be implemented at scale. For the purposes of the research discussed, such an implementation is too far in the future to consider.




	Environmental Factors: When petabytes of data need to be moved from one datacenter to another, it is often faster to ship the data in trucks than to copy the data over a network. Unlike network transfers, shipping the data in trucks means shipping the media that the data is on. In the case of polymer-based data storage, the polymer samples would need to be shipped. This shipment opens up the potential for the samples to leak into the environment in the event of an accident during transport. Therefore, safe shipping procedures should be considered to reduce potential environmental impacts.
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	Economic Factors: For the theoretical purposes of their research, Pattabirman et al. decided to assume that all substrings would be present in equal amounts. While this may simplify the math, as it satisfies the assumptions made by Acharya et al., it would require a more expensive machine than a traditional mass spectrometer to actually implement. This decision, represents a case where a decision was taken that knowingly increases cost of implementation.




	Ethical Issues: There are several means for this technology to be used maliciously. First, the concept known as ”store now, decrypt later”, where encrypted data is stored for a long period of time, with the hopes that some day quantum computing will progress to the point that decryption will be easy. This practice enables unethical practices such as eavesdropping on encrypted communications. Additionally, it is illegal to store and possess certain types of data. Illegal data could potentially be stored for long periods of time using this technology. It is important to consider how people could use the technology maliciously and consider reasonable steps to prevent such behavior.









