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#%!,L7)4�7(�-j!H5��Q�{Â ?�5�-�!D-j34�7(:L{�A� ���B-N¾ÄÃÅÂÆÀ���\]Çb5����G#%!,L7)4�7($)S-N)+C>!&("�Z)vy�!.CWX�)+� �È!'i:5��'� 3+EJ�7(�!�?�)4�h8`�"-Q)4�Z)4�7(
�A��#9!&�>�B)4M.5�34!&(�� 34E��7(�!G?`����34!H5�(@M.5.#x)R5&?B34!<�KC>��#x)R(:L^� ��!{�'�7��#Q-�!G����� ��!^�'�71*8I�:�;5<�;)4�7(	\@�F!{5�3+-/��C>!.-Q)4L7(=À
CB)vÉ`!,#%!&(����'�w�w�,���'��x�w�/¼.½I�D����#e-�)+1*8B34E^�x�w���'���,�Q�x\�Çb5����z-%�;)4�%V�!,#K)R-�Â ?I5�-Q!.-�34�7(:LÈ5�(�Cz)R-e�'�71*8B34!&1K!&("�Z5.#%EG�[�
�7(�!�5�(�CW�7(B34E6�7("!������;�"!�ÀÊ1K!&1*��#%E0#%!,L7)+�7(B-,\�|;�	5�-/�Z)4�%V�!,#N)R-O5�(�("!H5�3+!DCW�Z�K)4�/-]105H�Z�Q�B)+(:L�#Q!,L7)4�7(*�7(W5�L7)4M�!&(
1K!&1*��#%E$-/�/#Q5�(>C$� �"!&($�;�"!�?�)+�h�'��#%#Q!D-/8`�7(>CB)+(:LK� ��5<�N8�5.#%�Z)4�,�B3+5.#N#%!,L7)+�7(È)S-��.½9�A��#j� ��5<��-/�/#�5�(�C	\O|Z��(B�0-%�;)4�%V�!,#
)R-N5�(�("!H5�3+!DCG�[�W50#Q!,L7)4�7(G� ��!&(G� �>5H��#%!,L7)4�7(	ËÌ-N?I)4�U)R-��[Í�\b�Y)4L7��#%!*l�)+3R3+�B-/�/#Q5<� !.-h� �B)S-j#%!,8B#%!.-Q!&(��;5<�;)+�7({-%�Q��!&1K!�\

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

T A CCG C T GG A
C G T

G A

GAT CC
GAT CC

A
G T A

T

C G T
G AA

G T A
T

A
G T A

T00 0

0 11

Memory
Strands

3’

5’

5’

3’

bit i bit i+1 bit i+2 bit ... (up to bit K)bit ...

Stickers

M bases

�Y)4L7��#%!Kl.Î]dÏ1!&1*��#QE9-/�/#Q5�(>CJ5�(>CJ5�-�-/�:�,)+5H�;!DCÈ-/�Z)4�%V�!,#Q-��A�[��L�!,� ��!,#��,5�3+34!.C95J�W�'�9�.�x»W�Q�.��ÐI�+�%ÑD�]#Q!,8B#%!.-Q!&(��b5
?�)4�j-/�/#')+(:L�\ � ��!e�[�<8^�'�71*8B34!'iÈ�7($� �"!�3+!,�S�N�>5�-U5�3+3�� ��#%!,!�?�)+�[-��[Í�Ò�� �"!?����;�[�71��'�71*8B34!'iJ�>5�-N� Xh�W5�(B(�!H5�34!.C
-/�Z)4�%V�!,#Q-�5�(>CG� �"��-N� Xh�W?�)+�[-���½B\

l



Çb5����J1K!&1*��#%E9-%�/#Q5�(�C}¼.�4�.½����O�A����)4�/-b5�(�("!H5�3+!DCJ-/�;)4�QV�!,#Q-��w)4�	5�("EB�Y#Q!,8B#%!.-Q!&(��/-]�7(�!�?�)4�P-/�/#x)R(:L�\��:�>�Q�J8�5.#%�Z)+5�3
C>��8B34!'i:!D-N5.#%!K�,5�3+34!.C}�9�,�9�.��»{���.��ÐI�4�QÑ��'��\jd 3R5.#%L�!�-Q!,������?I)4�U-/�/#')+(:L7-N)R-N#Q!,8B#%!.-Q!&(�� !.C$?�EG593R5.#%L�!("��1�?�!,#
���j�w���'½��w���Q¼.�B1K!&1*��#%EG-/�/#�5�(�CB-U!H5��Q�z���YX��B)4�Q�^��5�-U-%�;)4�%V�!,#�-e5�(�("!H5�3+!DC^�7(B34EJ5<�U� ��!#Q!&���B)+#%!DCÈ?�)+�N8���-Q)4�Z)4�7(B-,\
�F!9�,5�3+3Y-%�>�Q�F5G�'��3+34!&�'�Z)4�7(}���P1K!&1*��#%E��'�71*8B34!'i:!D-�5}�	��
Q�,\ � �B)S-�CB)vÉ`!,#Q-e��#%�71£8B#%!,M:)4�7�B-�#%!,8B#%!.-Q!&(��;5<�;)+�7(B-
���q)+(B�S��#Q105<�;)4�7(È�B-�)+(:LKa�ced )+(WX��B)4�Q�È� ��!�8B#%!.-Q!&(��'!���#U5&?�-Q!&(��'!e����5K8I5.#%�;)4�,�B3R5.#h-%�"?I-�!&���B!&(B�'!e)R(W50-/�/#Q5�(>C
�'��#%#%!.-/8`�7(>C�!.C{�[�$598�5.#Q�;)4�,�B3+5.#e?�)4��?�!.)+(:L9�7(z��#��.É¹�A!�\ L�\	-�!,!Èk deCB34!&105�(ml.n`pq)48��Z�7(�tA��\�|Z(z� �B)S-�(�!,X 1*�:C>!&3�n
!H5�����8���-Q-Q)+?B34!{?�)4�È-/�/#')+(:L2)R-È#%!,8�#%!D-�!&(�� !.Cf?>E�5���(�)+���B!�¼D�Q�,�&�,��¼��w���.½����K1!&1*��#QE�-/�/#Q5�(>CB-$5�(�C¹-/�Z)4�%V�!,#Q-
X���!,#%!H5�-�8B#%!,M:)4�7�B-%34EW!H5��Q�z?�)4�N-/�/#')+(:L0Xh5�-�#%!,8B#%!.-�!&("�;!DC$?>EÈ5W��(B)+�>��!e19�.3+!&�,�B34!�\
� �GL7)4M�!95$�S!,!&3]�S��#�� ��!9("��1�?�!,#Q-�)+(�M���34M�!.C	nm5$#%!H5�-/�7(:5H?B34!9-Q)4�,!*8�#%��?B34!&1 �A�S��#!'i:5�1*8B3+!6?�#%!H5.V:)+(:LÈa�Ç��}5�-
CB)S-%�,�B-Q-�!.CG)+(�k deCB34!&105�(�<tA��n`19)4L7�����B-�!1K!&1*��#%E^-%�/#Q5�(�C�-U���]#%�7�BL7�B34E}l&o������$?�5�-Q!.-K�w¾F�UX��B)4�Q�^#%!,8B#%!.-�!&("�
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T A CCG

T A CCG

A G T A T

A G T A T

A G T A T

C T GG AC T GG AT A CCG A G T A T

A G T A T
A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

T A CCG

A T C G G T C A T A G C A C T

A G T A T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

Combine

C T GG AT A CCG

T A CCG

A G T A T

A G T A T

A G T A T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

T A CCG

A T C G G T C A T A G C A C T

A G T A T

A T C G G T C A T A G C A C T

A G T A T

A T C G G T C A T A G C A C T

T A CCG A G T A T C T GG A

A T C G G T C A T A G C A C T

C T GG A

C T GG A

Separate on Bit 1

T A CCG

T A CCG

A G T A T

A G T A T C T GG A

C T GG A

C T GG A

C T GG AC T GG AT A CCG

T A CCG

A G T A T

A G T A T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

Set Bit 3

A G T A T

A G T A T

C T GG AT A CCG

T A CCG

A G T A T

A G T A T

T A CCG

C T GG A

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T

A T C G G T C A T A G C A C T
C T GG A C T GG A

Clear Bit 1
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Slowdown vs. Performance (Atomic = 90%, 100 layers)

Slowdown Factor Required (in units of 10^5 !)

Horizontal Scale in units of 10^5 !
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Slowdown vs. Performance (Atomic = 90%, 1000 layers)

Slowdown Factor Required (in units of 10^46 !!)

Horizontal Scale in units of 10^46 !!
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One Layer Performance (Atomic = 90%, 100 steps)

Slowdown Factor
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One Layer Performance (Atomic = 90%, 1000 steps)

Slowdown Factor
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Refinery Performance (Atomic = 90%, 100 layers)
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Refinery Performance (Atomic = 90%, 1000 layers)
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