e Each subsequent symbol is assigned the next binary number in sequence, ensuring that following codes are
always higher in value.

e When you reach a longer codeword, then after incrementing, append zeros until the length of the new codeword
is equal to the length of the old codeword.

Parameters
Data type Name Comment
itf8[ | alphabet list of all encoded values
itf8[ | bit-lengths array of bit-lengths for each symbol in the alphabet

Byte array coding

Often there is a need to encode an array of bytes. This can be optimized if the length of the encoded arrays is
known. For such cases BYTE ARRAY LEN and BYTE ARRAY STOP codings can be used.

BYTE_ARRAY LEN

Byte arrays are captured length-first, meaning that the length of every array is written using an additional
encoding. For example this could be a golomb encoding. The parameter for BYTE ARRAY LEN are listed
below:

Data type Name Comment

encoding<int> lengths encoding an encoding describing how the arrays lengths are
captured

encoding<byte> values encoding an encoding describing how the values are captured

BYTE_ARRAY_ STOP

Byte arrays are captured as a sequence of bytes terminated by a special stop byteFor example this could be a
golomb encoding. The parameter for BYTE ARRAY STOP are listed below:

Data type Name Comment
byte stop byte a special byte treated as a delimiter
itf8 external id id of an external block containing the byte stream

12.3 Choosing the container size

The CRAM format does not constrain the size of the containers and this is an implementation choice. However,
the following should be considered when deciding the container size:

e Splitting data into defined genomic regions can be problematic when the depth is highly variable, so data

size is a more useful metric,

e Larger containers compress better.

o

e Smaller containers offer better random access performance.

e Streaming is more convenient for small containers.

o

e Applications typically buffer containers into memory. This becomes more important if an application is
multi-threaded.
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Q%MB—B&&&G%}&%W%M@&TM 0 tlmal size of contamer will de end on the use case (e.g. active

work or archival; streaming or random-access). We recommend application writers consider exposing a series

of compression profiles or command-line o tlons to provide user control, defaulting to faster methods and no
more than a few megabytes of uncompressed data per container.

%Q%%@MWWWM&@W
for example quality values quantised into 4 values with high correlation with previous gualities, or 60 or more
discrete values with minimal predictability. Tools such as samtools cram-size can report the space taken up by
cach data type to aid parameter evaluation.
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