that corresponds to a subset of at least one taugdgic acid in the sample and a second
portion that encodes a respective identifier (&ay.,code) for the respective sequencing read in
a plurality of identifiers. Each respective idéetiis independent of the sequence of the at
least one target nucleic acid. The plurality ajusncing reads collectively includes the
plurality of identifiers. A visualization tool displayed. A request is obtained from a user
through the visualization tool. The request spesih genomic region represented by the
nucleic acid sequencing dataset. Responsive torohg the request, the request is parsed by
obtaining a plurality of sequencing reads withia genomic region from the nucleic acid
sequencing dataset. A scan window is run agduesplurality of sequencing reads thereby
creating a plurality of windows, each respectivadaw of the plurality of windows
corresponding to a different region of the genoragion and including an identity of each
identifier of each sequencing read in the differegion of the genomic region in the nucleic
acid sequencing dataset. A two dimensional heattimt represents each possible window
pair in the plurality of windows is displayed. Baespective window pair is displayed in the
two dimensional heat map as a color selected frami@ scheme based upon the number of

identifiers in common in the respective window pair

[0026] Various embodiments of systems, methods and dewittes the scope of the
appended claims each have several aspects, ne simglof which is solely responsible for the
desirable attributes described herein. Withouitiimg the scope of the appended claims, some
prominent features are described herein. Aftesicaming this discussion, and particularly
after reading the section entitled “Detailed Dgsitcosn” one will understand how the features
of various embodiments are used.

[0026A] In accordance with the above aspects saifinplementation provides a system

for providing structural variation or phasing infwation over a network connection to a

remote client computer, the system comprising armaare microprocessors, a persistent

memory and a non-persistent memory, the persistenory and the non-persistent memory

collectively storing one or more nucleic acid setpeedatasets, wherein each respective

nucleic acid sequencing dataset in the one or mackeic acid sequence datasets
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correspondsto at least one target nucleic acid in arespective samplein aplurality of samples,
wherein the respective sample is associated with a genome of at least one species, the
respective nucleic acid sequencing dataset comprises (i) a header, (ii) asynopsis, and (iii) a
data section, the data section comprises a plurality of sequencing reads, each respective
sequencing read in the plurality of sequencing reads comprises afirst portion that
corresponds to a subset of at least one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at least
one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers, and wherein the persistent memory and the non-persistent memory
further collectively store one or more programs that use the one or more microprocessors to:
provide a visualization tool for installation on the remote client computer; obtain a request,
sent from the remote client computer from a user, over anetwork connection, for structural
variation or phasing information using afirst dataset in the one or more datasets, wherein the
request isformatted in accordance with an expression syntax; and responsive to obtaining the
request, automatically parse the request by: i) loading the header and the synopsis of the first
dataset into the non- persistent memory if not aready |oaded into the non-persistent memory
while retaining the data section in persistent memory, (ii) comparing the request to the
synopsis of the first dataset thereby identifying one or more portions of the data section of the
first dataset, (iii) loading the one or more identified portions of the data section into
non-persistent memory, wherein the loading |oads | ess than the entirety of the data section,
(iv) formatting structural variation or phasing information for display on the client computer
using the first dataset, and (v) transmitting the formatted structural variation or phasing
information over the network connection to the remote client computer for display on the
remote client computer.

[0026B] A second implementation provides a system for providing structural variation
or phasing information, the system comprising one or more miCroprocessors, a persistent

memory and a non-persistent memory, the persistent memory and the non-persistent
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memory collectively storing one or more nucleic acid sequence datasets, wherein each
respective nucleic acid sequencing dataset in the one or more nucleic acid sequence datasets
corresponds to at least one target nucleic acid in arespective samplein a plurality of
samples, wherein the respective sample is associated with a genome of at |east one species,
the respective nucleic acid sequencing dataset comprises (i) a header, (ii) a synopsis, and
(iii) a data section, the data section comprises a plurality of sequencing reads, each
respective sequencing read in the plurality of sequencing reads comprisesafirst portion that
corresponds to a subset of at least one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at
least one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers, and wherein the persistent memory and the non-persistent memory
further collectively store one or more programs that use the one or more microprocessorsto:
provide a visualization tool; obtain arequest from a user, through the visualization tool, for
structural variation or phasing information using afirst dataset in the one or more datasets,
wherein the request is formatted in accordance with an expression syntax, responsive to
obtaining the request, automatically parse the request by: (i) loading the header and the
synopsis of the first dataset into the non-persistent memory if not aready loaded into the
non-persistent memory while retaining the data section in persistent memory, (ii)
comparing the request to the synopsis of the first dataset thereby identifying one or more
portions of the data section of the first dataset, (iii) loading the one or more identified
portions of the data section into non- persistent memory, wherein the loading loads less than
the entirety of the data section, (iv) formatting structural variation or phasing information
for display in the visualization tool using the first dataset, and (v) displaying the formatted
structural variation or phasing information in the visualization tool.

[0026C] A third implementation provides a system for obtaining structural variation or
phasing information over a network connection from a remote computer, wherein the
System comprises one or more microprocessors, and a memory that stores one or more

programs, wherein the one or more programs use the one or more microprocessors to
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execute a method comprising: (A) invoking a visualization tool; (B) obtaining, through the
visualization tool from a user, arequest for structural variation or phasing information in a
first nucleic acid sequencing dataset from among one or more nucleic acid sequencing
datasets stored on the remote computer, wherein each respective nucleic acid sequencing
dataset in the one or more nucleic acid sequence datasets corresponds to at |east one target
nucleic acid in arespective samplein a plurality of samples, wherein the request is
formatted in accordance with an expression syntax, the respective sampleis associated with
agenome of at least one species, the respective nucleic acid sequencing dataset comprises
(i) aheader, (ii) asynopsis, and (iii) a data section, the data section comprises a plurality of
sequencing reads, each respective sequencing read in the plurality of sequencing reads
comprisesafirst portion that correspondsto a subset of at least one target nucleic acid in the
respective sample and a second portion that encodes arespectiveidentifier for the respective
sequencing read in aplurality of identifiers, each respective identifier isindependent of the
sequence of the at least one target nucleic acid, and the plurality of sequencing reads
collectively includes the plurality of identifiers; (C) sending the request to the remote
computer over the network connection, wherein the remote computer has persistent
memory and non-persistent memory, thereby causing the remote computer to execute a
method comprising: (i) loading the header and the synopsis of the first dataset into the
non-persistent memory if not already loaded into the non-persistent memory of the remote
computer while retaining the data section in persistent memory, (ii) comparing the request
to the synopsis of the first dataset thereby identifying one or more portions of the data
section of thefirst dataset, (iii) loading the one or more identified portions of the data
section into non- persistent memory, wherein the loading loads less than the entirety of the
data section, and (iv) formatting structural variation or phasing information; and (D)
receiving the formatted structural variation or phasing information over the network
connection from the remote computer for display in the visualization tool.

[0026D] A fourth implementation provides a system for providing structural variation
or phasing information, the system comprising one or more microprocessors, and a

memory, wherein the system has access to one or more nucleic acid sequence datasets,
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wherein each respective nucleic acid sequencing dataset in the one or more nucleic acid
sequence datasets corresponds to at least one target nucleic acid in a respective samplein a
plurality of samples, wherein the respective sample is associated with a genome of at least
one species, the respective nucleic acid sequencing dataset comprises (i) a header, (ii) a
synopsis, and (iii) a data section, the data section comprises a plurality of sequencing reads,
each respective sequencing read in the plurality of sequencing reads comprises afirst
portion that corresponds to a subset of at least one target nucleic acid in the respective
sample and a second portion that encodes a respective identifier for the respective
sequencing read in aplurality of identifiers, each respective identifier isindependent of the
sequence of the at least one target nucleic acid, and the plurality of sequencing reads
collectively includes the plurality of identifiers, and wherein the memory further
collectively stores one or more programs that use the one or more microprocessors to:
provide a visualization tool; obtain arequest from a user, through the visualization tool, for
structural variation or phasing information using afirst dataset in the one or more datasets,
wherein the request is formatted in accordance with an expression syntax, responsive to the
obtained request, automatically parse the request by: (i) comparing the request to the
synopsis of the first dataset thereby identifying one or more portions of the data section of
the first dataset, (ii) formatting structural variation or phasing information for display in the
visualization tool using the identified one or more portions of the data section of the first
dataset, wherein the one or more portions of the data section of the first dataset is less than
the entirety of the data section of the first dataset, and (iii) displaying the formatted
structural variation or phasing information in the visualization tool.

[0026E] A fifth implementation provides a system for providing structural variation or
phasing information over a network connection to aremote client computer, the system
comprising one or more MiCcroprocessors, a persistent memory and a non-persi stent
memory, the persistent memory and the non-persistent memory collectively storing one or
more nucleic acid sequence datasets, wherein each respective nucleic acid sequencing
dataset in the one or more nucleic acid sequence datasets corresponds to at |east one target

nucleic acid in arespective samplein aplurality of samples, wherein the respective sample
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is associated with a genome of at least one species, the respective nucleic acid sequencing
dataset comprises (i) a header, (ii) asynopsis, and (iii) a data section, wherein the header
delineates a plurality of componentsin the respective nucleic acid sequencing dataset and
wherein the header further comprises the version of the dataset structure used by the nucleic
acid sequencing dataset, the data section comprises a plurality of sequencing reads, each
respective sequencing read in the plurality of sequencing reads comprisesafirst portion that
corresponds to a subset of at least one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at
least one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers, and wherein the persistent memory and the non-persistent memory
further collectively store one or more programs that use the one or more microprocessorsto:
provide a visualization tool for installation on the remote client computer; obtain a request,
sent from the remote client computer from a user, over a network connection, for structural
variation or phasing information using a first dataset in the one or more datasets, and
responsive to obtaining the request, automatically parse the request by: (i) loading the
header and the synopsis of the first dataset into the non- persistent memory if not already
loaded into the non-persistent memory while retaining the data section in persistent
memory, (ii) comparing the request to the synopsis of the first dataset thereby identifying
one or more portions of the data section of the first dataset, (iii) loading the one or more
identified portions of the data section into non-persistent memory, wherein the loading
loads |ess than the entirety of the data section, (iv) formatting structural variation or phasing
information for display on the client computer using the first dataset, and (v) transmitting
the formatted structural variation or phasing information over the network connection to the
remote client computer for display on the remote client computer.

[0026F] A sixth implementation provides asystem for providing structural variation or
phasing information, the system comprising one or more microprocessors, a persistent
memory and a non-persistent memory, the persistent memory and the non-persi stent

memory collectively storing one or more nucleic acid sequence datasets, wherein each
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respective nucleic acid sequencing dataset in the one or more nucleic acid sequence datasets
corresponds to at least one target nucleic acid in arespective samplein a plurality of
samples, wherein the respective sample is associated with a genome of at |east one species,
the respective nucleic acid sequencing dataset comprises (i) a header, (ii) a synopsis, and
(iii) adata section wherein the header delineates a plurality of componentsin the respective
nucleic acid sequencing dataset wherein the plurality of components comprises an index to
read data wherein the index to read data comprises alookup table between a respective
identifier in the plurality of identifiers and a shortened version of the respective identifier
and wherein the plurality of components further comprises at least one of a summary, an
index to variant call data, a phase block track, arefseq index track, a gene track, an exon
track, astructural variant dataset track, an index to atarget dataset, and an index to a
fragment dataset, the data section comprises aplurality of sequencing reads, each respective
sequencing read in the plurality of sequencing reads comprises afirst portion that
corresponds to a subset of at least one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at
least one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers, and wherein the persistent memory and the non-persistent memory
further collectively store one or more programs that use the one or more microprocessorsto:
provide avisualization tool; obtain arequest from a user, through the visualization tool, for
structural variation or phasing information using afirst dataset in the one or more datasets,
responsive to obtaining the request, automatically parse the request by: (i) loading the
header and the synopsis of the first dataset into the non-persistent memory if not already
loaded into the non-persistent memory while retaining the data section in persistent
memory, (ii) comparing the request to the synopsis of the first dataset thereby identifying
one or more portions of the data section of the first dataset, (iii) loading the one or more
identified portions of the data section into non- persistent memory, wherein the loading
loads |ess than the entirety of the data section, (iv) formatting structural variation or phasing

information for display in the visualization tool using the first dataset, and (v) displaying the
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formatted structural variation or phasing information in the visualization tool.

[0026G] A seventh implementation provides a system for obtaining phasing
information over a network connection from a remote computer, wherein the system
comprises one or more microprocessors, and a memory that stores one or more programs,
wherein the one or more programs use the one or more microprocessors to execute amethod
comprising: (A) invoking a visualization tool; (B) obtaining, through the visualization tool
from auser, arequest for phasing information in afirst nucleic acid sequencing dataset from
among one or more nucleic acid sequencing datasets stored on the remote computer,
wherein each respective nucleic acid sequencing dataset in the one or more nucleic acid
sequence datasets corresponds to at least one target nucleic acid in a respective samplein a
plurality of samples, wherein the respective sample is associated with a genome of at least
one species, the respective nucleic acid sequencing dataset comprises (i) a header, (ii) a
synopsis, and (iii) a data section, the data section comprises a plurality of sequencing reads,
each respective sequencing read in the plurality of sequencing reads comprises a first
portion that corresponds to a subset of at least one target nucleic acid in the respective
sample and a second portion that encodes a respective identifier for the respective
sequencing read in a plurality of identifiers, each respective identifier isindependent of the
sequence of the at least one target nucleic acid, and the plurality of sequencing reads
collectively includes the plurality of identifiers; (C) sending the request to the remote
computer over the network connection, wherein the remote computer has persistent
memory and non-persistent memory, thereby causing the remote computer to execute a
method comprising: (i) loading the header and the synopsis of the first dataset into the
non-persistent memory if not already loaded into the non-persistent memory of the remote
computer while retaining the data section in persistent memory, (ii) comparing the request
for phasing information to the synopsis of the first dataset thereby identifying one or more
portions of the data section of the first dataset,

(iii) loading the one or more identified portions of the data section into non- persistent
memory, wherein the loading loads | ess than the entirety of the data section, and (iv)

formatting phasing information; and (D) receiving the formatted phasing information over
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the network connection from the remote computer for display in the visualization tool,
herein the request is for phasing information in aregion of the genome and the formatted
phasing information includes a graphic representation comprising: afirst haplotype track
corresponding to afirst parental haplotype of afirst speciesin the at least one speciesin the
region of the genome for the first dataset, a second hapl otype track, corresponding to a
second parental haplotype of the first speciesin the region of the genome for the first
dataset, and an indeterminate track corresponding to regions of the at least one nucleic acid
sample that have not been assigned a parental haplotype in the region of the genome for the
first dataset.

[0026H] An eighth implementation provides a system for providing structural variation
or phasing information over a network connection to a remote client computer, the system
comprising one or more miCroprocessors, a persistent memory and a non- persistent memory,
the persistent memory and the non-persistent memory collectively storing one or more nucleic
acid sequence datasets, wherein each respective nucleic acid sequencing dataset in the one or
more nucleic acid sequence datasets correspondsto at least one target nucleic acid in a
respective samplein aplurality of samples, wherein the respective sampleis associated with a
genome of aplurality of speciesand includes at least a portion of the genome of afirst species
and a portion of the genome of the second species and, wherein the respective sampleis
associated with a genome of at least one species, the respective nucleic acid sequencing
dataset comprises (i) a header, (ii) asynopsis, and (iii) a data section, the data section
comprises a plurality of sequencing reads, each respective sequencing read in the plurality of
sequencing reads comprises afirst portion that corresponds to a subset of at least one target
nucleic acid in the respective sample and a second portion that encodes a respective identifier
for the respective sequencing read in a plurality of identifiers, each respective identifier is
independent of the sequence of the at least one target nucleic acid, and the plurality of
sequencing reads collectively includes the plurality of identifiers, and wherein the persistent
memory and the non-persistent memory further collectively store one or more programs that

use the one or more microprocessors to: provide a visualization tool for installation on the
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remote client computer; obtain a request, sent from the remote client computer from a user,
over anetwork connection, for structural variation or phasing information using afirst dataset
in the one or more datasets; and responsive to obtaining the request, automatically parse the
request by: (i) loading the header and the synopsis of the first dataset into the non- persistent
memory if not aready |oaded into the non-persistent memory while retaining the data section
in persistent memory, (ii) comparing the request to the synopsis of the first dataset thereby
identifying one or more portions of the data section of the first dataset, (iii) loading the one or
more identified portions of the data section into non-persistent memory, wherein the loading
loads less than the entirety of the data section, (iv) formatting structural variation or phasing
information for display on the client computer using the first dataset, and (v) transmitting the
formatted structural variation or phasing information over the network connection to the
remote client computer for display on the remote client computer.

[00261] A ninth implementation provides a system for processing program output over a
network connection using alocal computer, wherein the local computer comprises one or
more microprocessors, and a memory that stores one or more programs, wherein the one or
more programs use the one or more microprocessors to execute amethod in accordance with a
first operating system running on the local computer, the method comprising: (A) invoking a
first instance of afirst program; (B) obtaining, through the first instance of the first program
from a user, alogin and a password to a user account on a remote computer; (C) logging the
user into the user account on the remote computer automatically, using the login and the
password provided by the first instance of the first program, across a network connection
between the local computer and the remote computer; (D) responsive to successful login on
the remote computer, automatically sending, without human intervention, a second instance
of the first program configured to auto-install on the remote computer upon transmission to
the remote compuiter; (E) receiving from the remote computer arequest to open apanel within
thefirst instance of thefirst program, wherein the panel is originated by the second instance of
the first program running on the remote computer, and wherein the panel solicitsinput from

the user for controlling the second instance of the first program; (F) responsive to receiving
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input from the user for controlling the second instance of the first program in the panel on the
local computer, sending the input to the second instance of the first program on the remote
computer; and (G) receiving, from the remote computer across the network connection, output
from the second instance of thefirst program responsive to the input and displaying the output
at the local computer.

[0026J] A tenth implementation provides a system for viewing nucleic acid sequencing
data, the system comprising one or more microprocessors and amemory, wherein the memory
stores one or more programs that use the one or more microprocessorsto: obtain anucleic acid
sequencing dataset corresponding to at least one target nucleic acid in a sample, the nucleic
acid sequencing dataset comprising a plurality of sequencing reads from the sample, wherein
each respective sequencing read in the plurality of sequencing reads comprises afirst portion
that corresponds to a subset of at least one target nucleic acid in the sample and a second
portion that encodes a respective identifier for the respective sequencing read in a plurality of
identifiers, each respective identifier isindependent of the sequence of the at least one target
nucleic acid, and the plurality of sequencing reads collectively includes the plurality of
identifiers, display avisualization tool; obtain arequest from a user, through the visualization
tool, that specifies a genomic region represented by the nucleic acid sequencing dataset; and
responsive to the obtained request, parse the request by: (i) obtaining aplurality of sequencing
reads within the genomic region from the nucleic acid sequencing dataset, (ii) running a scan
window against the plurality of sequencing reads thereby creating a plurality of windows,
each respective window of the plurality of windows corresponding to a different region of the
genomic region and including an identity of each identifier of each sequencing read in the
different region of the genomic region in the nucleic acid sequencing dataset, and (iii)
displaying atwo dimensional heat map that represents each possible window pair in the
plurality of windows, wherein each respective window pair is displayed in the two
dimensional heat map as a color selected from a color scheme based upon the number of
identifiersin common in the respective window pair, wherein the visualization tool providesa

zoom affordance to zoom the heat map or a pan affordance to pan the heat map.
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[0026K] An eleventh implementation provides a method for providing structural
variation or phasing information over a network connection to a remote client computer, the
method comprising: at a Ssystem comprising one or more miCroprocessors, a persistent
memory and a non- persistent memory, the persistent memory and the non-persistent memory
collectively storing one or more nucleic acid sequence datasets, wherein each respective
nucleic acid sequencing dataset in the one or more nucleic acid sequence datasets corresponds
to at least one target nucleic acid in arespective samplein aplurality of samples, wherein the
respective sample is associated with a genome of at least one species, the respective nucleic
acid sequencing dataset comprises (i) aheader, (ii) asynopsis, and (iii) adata section, the data
section comprises a plurality of sequencing reads, each respective sequencing read in the
plurality of sequencing reads comprises afirst portion that corresponds to a subset of at |east
one target nucleic acid in the respective sample and a second portion that encodes a respective
identifier for the respective sequencing read in aplurality of identifiers, each respective
identifier is independent of the sequence of the at |east one target nucleic acid, and the
plurality of sequencing reads collectively includesthe plurality of identifiers. (A) providing a
visualization tool for installation on the remote client computer; (B) obtaining a request, sent
from the remote client computer from a user, over a network connection, for structural
variation or phasing information using afirst dataset in the one or more datasets, wherein the
request isformatted in accordance with an expression syntax; and (C) responsive to obtaining
the request, automatically parsing the request by: (i) loading the header and the synopsis of the
first dataset into the non-persistent memory if not already |oaded into the non-persistent
memory while retaining the data section in persistent memory, (ii) comparing the request to
the synopsis of the first dataset thereby identifying one or more portions of the data section of
thefirst dataset, (iii) loading the one or more identified portions of the data section into non-
persistent memory, wherein the loading loads less than the entirety of the data section,

(iv) formatting structural variation or phasing information for display on the client computer
using the first dataset, and (v) transmitting the formatted structural variation or phasing

information over the network connection to the remote client computer for display on the
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remote client computer.

[0026L] A twelfth implementation provides a method for providing structural variation
or phasing information, the method comprising: at a system comprising one or more
MIiCroprocessors, a persistent memory and a non- persistent memory, the persistent memory
and the non-persistent memory collectively storing one or more nucleic acid sequence
datasets, wherein each respective nucleic acid sequencing dataset in the one or more nucleic
acid sequence datasets corresponds to at |east one target nucleic acid in arespective samplein
aplurality of samples, wherein the respective sample is associated with a genome of at least
one species, the respective nucleic acid sequencing dataset comprises (i) a header, (ii) a
synopsis, and (iii) a data section, the data section comprises a plurality of sequencing reads,
each respective sequencing read in the plurality of sequencing reads comprises afirst portion
that corresponds to a subset of at least one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at |east
one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers. (A) providing avisualization tool; (B) obtaining arequest from a user,
through the visualization tool, for structural variation or phasing information using a first
dataset in the one or more datasets wherein the request is formatted in accordance with an
expression syntax, (C) responsive to obtaining the request, automatically parsing the request
by: (i) loading the header and the synopsis of the first dataset into the non-persistent memory
if not already loaded into the non-persistent memory while retaining the data section in
persistent memory, (ii) comparing the request to the synopsis of the first dataset thereby
identifying one or more portions of the data section of thefirst dataset, (iii) loading the one or
more identified portions of the data section into non- persistent memory, wherein the loading
loads less than the entirety of the data section, (iv) formatting structural variation or phasing
information for display in the visualization tool using the first dataset, and (v) displaying the
formatted structural variation or phasing information in the visualization tool.

[0026M] A thirteenth implementation provides a method for obtaining structural
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variation or phasing information over a network connection from a remote computer, the
method comprising: at a system comprising one or more microprocessors, and a memory that
stores one or more programs: (A) invoking a visualization tool; (B) obtaining, through the
visualization tool from a user, arequest for structural variation or phasing information in a
first nucleic acid sequencing dataset from among one or more nucleic acid sequencing
datasets stored on the remote computer, wherein each respective nucleic acid sequencing
dataset in the one or more nucleic acid sequence datasets corresponds to at |east one target
nucleic acid in arespective sample in aplurality of samples, wherein the request is formatted
in accordance with an expression syntax, the respective sampleis associated with a genome of
at least one species, the respective nucleic acid sequencing dataset comprises (i) a header, (ii)
asynopsis, and (iii) a data section, the data section comprises a plurality of sequencing reads,
each respective sequencing read in the plurality of sequencing reads comprises afirst portion
that corresponds to a subset of at |east one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at least
one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers; (C) sending the request to the remote computer over the network
connection, wherein the remote computer has persistent memory and non-persistent memory,
thereby causing the remote computer to execute a method comprising: (i) loading the header
and the synopsis of the first dataset into the non-persistent memory if not already loaded into
the non-persistent memory of the remote computer while retaining the data sectionin
persistent memory, (ii) comparing the request to the synopsis of the first dataset thereby
identifying one or more portions of the data section of thefirst dataset, (iii) loading the one or
more identified portions of the data section into non- persistent memory, wherein the loading
loads less than the entirety of the data section, and (iv) formatting structural variation or
phasing information; and (D) receiving the formatted structural variation or phasing
information over the network connection from the remote computer for display in the

visualization tool.
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[0026N] A fourteenth implementation provides a method for providing structural
variation or phasing information, the method comprising: at a system comprising one or more
microprocessors, and a memory, wherein the system has access to one or more nucleic acid
sequence datasets, wherein each respective nucleic acid sequencing dataset in the one or more
nucleic acid sequence datasets corresponds to at least one target nucleic acid in a respective
samplein aplurality of samples, wherein the respective sample is associated with agenome of
at least one species, the respective nucleic acid sequencing dataset comprises (i) a header, (ii)
asynopsis, and (iii) a data section, the data section comprises a plurality of sequencing reads,
each respective sequencing read in the plurality of sequencing reads comprises afirst portion
that corresponds to a subset of at |east one target nucleic acid in the respective sample and a
second portion that encodes a respective identifier for the respective sequencing read in a
plurality of identifiers, each respective identifier isindependent of the sequence of the at least
one target nucleic acid, and the plurality of sequencing reads collectively includes the
plurality of identifiers, (A) providing avisualization tool; (B) obtaining aregquest from a user,
through the visualization tool, for structural variation or phasing information using a first
dataset in the one or more datasets, wherein the request is formatted in accordance with an
expression syntax; and (C) responsive to obtaining the request, automatically parsing the
request by a method comprising: (i) comparing the request to the synopsis of the first dataset
thereby identifying one or more portions of the data section of the first dataset, (ii) formatting
structural variation or phasing information for display in the visualization tool using the
identified one or more portions of the data section of the first dataset, wherein the one or more
portions of the data section of thefirst dataset isless than the entirety of the data section of the
first dataset, and (iii) displaying the formatted structural variation or phasing information in
the visualization tool.

[00260] A fifteenth implementation provides a method for processing program output
over a hetwork connection, the method comprising: at alocal computer, wherein the local
computer comprises one or more microprocessors, and a memory that stores one or more

programsto: (A) invoke afirst instance of afirst program; (B) obtain, through the first
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instance of the first program from a user, alogin and a password to a user account on aremote
computer; (C) log the user into the user account on the remote computer automatically, using
thelogin and the password provided by the first instance of thefirst program, across a network
connection between the local computer and the remote computer; (D) responsive to successful
login on the remote computer, automatically send, without human intervention, a second
instance of the first program configured to auto-install on the remote computer upon
transmission to the remote compuiter; (E) receive from the remote computer a request to open
apanel within the first instance of the first program, wherein the panel is originated by the
second instance of the first program running on the remote computer, and wherein the panel
solicits input from the user for controlling the second instance of the first program;

(F) responsive to receiving input from the user for controlling the second instance of the first
program in the panel on the local computer, send the input to the second instance of the first
program on the remote computer; and (G) receive, from the remote computer across the
network connection, output from the second instance of the first program responsive to the
input and displaying the output at the local computer.

[0026P] A sixteenth implementation provides a method for viewing nucleic acid
sequencing data, the method comprising: at a System comprising one or more microprocessors
and a memory, wherein the memory stores one or more programs that use the one or more
microprocessors to: obtain a nucleic acid sequencing dataset corresponding to at least one
target nucleic acid in a sample, the nucleic acid sequencing dataset comprising a plurality of
sequencing reads from the sample, wherein each respective sequencing read in the plurality of
sequencing reads comprises afirst portion that corresponds to a subset of at least one target
nucleic acid in the sample and a second portion that encodes a respective identifier for the
respective sequencing read in a plurality of identifiers, each respective identifier is
independent of the sequence of the at least one target nucleic acid, and the plurality of
seguencing reads collectively includes the plurality of identifiers, display a visualization tool;
obtain arequest from a user, through the visualization tool, that specifies a genomic region

represented by the nucleic acid sequencing dataset; and responsive to obtaining the request,
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parse the request by: (i) obtaining a plurality of sequencing reads within the genomic region
from the nucleic acid sequencing dataset, (ii) running a scan window against the plurality of
sequencing reads thereby creating a plurality of windows, each respective window of the
plurality of windows corresponding to a different region of the genomic region and including
an identity of each identifier of each sequencing read in the different region of the genomic
region in the nucleic acid sequencing dataset, and (iii) displaying atwo dimensional heat map
that represents respective window pairsin the plurality of windows, wherein each respective
window pair is displayed in the two dimensional heat map as a color selected from a color
scheme based upon the number of identifiersin common in the respective window pair,
wherein the plurality of sequencing reads is characterized by a mean fragment length and
wherein the number of identifiersin common in arespective window pair is down-weighted
to remove bar codes that are expected to be within a multiple of the mean fragment length of

each other based on the reference genome sequence corresponding to the sample.

INCORPORATION BY REFERENCE

[0027] All publications, patents, and patent applications mentioned in this
specification are herein incorporated by reference in their entireties to the same extent as if
each individual publication, patent, or patent application was specifically and individually
indicated to be incorporated by reference.

8p



CLAIMS

1. A system for providing structural variation drgsing information over a network connection
to a remote client computer, the system comprisimgor more microprocessors, a persistent
memory and a non-persistent memory, the persistentory and the non-persistent memory
collectively storing one or more nucleic acid setpeedatasets, wherein
each respective nucleic acid sequencing dataskee ione or more nucleic acid sequence

datasets corresponds to at least one target nadigién a respective sample in a plurality of
samples, wherein

the respective sample is associated with a gendriel@ast one species, the

respective nucleic acid sequencing dataset consgpfiilsa header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,

each respective sequencing read in the pluralisegfiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective
sample and a second portion that encodes a regpetntifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of identifiers,
and wherein

the persistent memory and the non-persistent mefaaher collectively store one or

more programs that use the one or more microprocess
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provide a visualization tool for installation oretremote client computer;

obtain a request, sent from the remote client caerdtom a user, over a network
connection, for structural variation or phasingmhation using a first dataset in the one or more
datasets, wherein the request is formatted in daca@e with an expression syntad

responsive to obtaining the request, automatigelige the request by:

() loading the header and the synopsis of the diasaset into the non-
persistent memory if not already loaded into the-persistent memory while retaining the data
section in persistent memory,

(i) comparing the request to the synopsis of tist tlataset thereby
identifying one or more portions of the data settbthe first dataset,

(i) loading the one or more identified portionistbe data section into
non-persistent memory, wherein the loading loass fkan the entirety of the data section,

(iv) formatting structural variation or phasinganmation for display on
the client computer using the first dataset, and

(v) transmitting the formatted structural variatimmnphasing information
over the network connection to the remote cliembgoter for display on the remote client

computer.

2. A system for providing structural variationgirasing information, the system comprising one
Or more microprocessors, a persistent memory arahgersistent memory, the persistent
memory and the non-persistent memory collectivigyirsg one or more nucleic acid sequence
datasets, wherein

each respective nucleic acid sequencing datasle¢iane or more nucleic acid sequence
datasets corresponds to at least one target nadigién a respective sample in a plurality of

samples, wherein
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the respective sample is associated with a gendriel@ast one species, the

respective nucleic acid sequencing dataset consgpfiilsa header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,

each respective sequencing read in the pluralisegfiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective
sample and a second portion that encodes a respatntifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of identifiers,
and wherein

the persistent memory and the non-persistent mefadher collectively store one or
more programs that use the one or more microprocess

provide a visualization tool;

obtain a request from a user, through the visuabzdool, for structural variation or
phasing information using a first dataset in the onmore datasets, wherein the request is
formatted in accordance with an expression syntax,

responsive to obtaining the request, automatiqatge the request by:

() loading the header and the synopsis of the diasaset into the non-persistent
memory if not already loaded into the non-persisteamory while retaining the data section in
persistent memory,

(i) comparing the request to the synopsis of tret tlataset thereby identifying

one or more portions of the data section of thst tiataset,
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(ii) loading the one or more identified portionstbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section,

(iv) formatting structural variation or phasinganfation for display in the
visualization tool using the first dataset, and

(v) displaying the formatted structural variatianptasing information in the

visualization tool.

3. A system for obtaining structural variationpdrasing information over a network connection
from a remote computer, wherein the system comgpnse or more microprocessors, and a
memory that stores one or more programs, whereiotie or more programs use the one or more
microprocessors to execute a method comprising:

(A) invoking a visualization tool,

(B) obtaining, through the visualization tool frauser, a request for structural variation
or phasing information in a first nucleic acid seqcing dataset from among one or more nucleic
acid sequencing datasets stored on the remote cemmherein each respective nucleic acid
sequencing dataset in the one or more nucleicsarjdence datasets corresponds to at least one
target nucleic acid in a respective sample in agtily of samples, wherein

the request is formatted in accordance with anesgmon syntax,
the respective sample is associated with a gendriel@ast one species, the
respective nucleic acid sequencing dataset consgpfiilsa header, (ii) a
synopsis, and (iii) a data section,
the data section comprises a plurality of sequenaads,
each respective sequencing read in the pluraliseqtiencing reads comprises a

first portion that corresponds to a subset of attlene target nucleic acid in the respective
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sample and a second portion that encodes a respatntifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tlygieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of
identifiers;

(C) sending the request to the remote computer theenetwork connection, wherein the
remote computer has persistent memory and nonspamnsimemory, thereby causing the remote
computer to execute a method comprising:

() loading the header and the synopsis of the diasaset into the non-persistent
memory if not already loaded into the non-persisteamory of the remote computer while
retaining the data section in persistent memory,

(i) comparing the request to the synopsis of tret tlataset thereby identifying
one or more portions of the data section of thst tiataset,

(i) loading the one or more identified portionstbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section, and

(iv) formatting structural variation or phasinganfation; and

(D) receiving the formatted structural variationpbrasing information over the network

connection from the remote computer for displathimvisualization tool.

4. A system for providing structural variationmhrasing information, the system comprising one
or more microprocessors, and a memory, whereirsyaem has access to one or more nucleic
acid sequence datasets, wherein

each respective nucleic acid sequencing datasle¢iane or more nucleic acid sequence
datasets corresponds to at least one target nadeeién a respective sample in a plurality of
samples, wherein

the respective sample is associated with a gendrel@ast one species,
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the respective nucleic acid sequencing dataset ksesy(i) a header, (i) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,

each respective sequencing read in the pluraliseqtiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective sampl
and a second portion that encodes a respectivéfidefor the respective sequencing read in a
plurality of identifiers,

each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of identifiers,
and wherein

the memory further collectively stores one or nmn@grams that use the one or more
microprocessors to:

provide a visualization tool;

obtain a request from a user, through the visuabzaool, for structural variation or
phasing information using a first dataset in the onmore datasets, wherein the request is
formatted in accordance with an expression syntax,

responsive to the obtained request, automaticaliyethe request by:

(i) comparing the request to the synopsis of tret flataset thereby identifying one
or more portions of the data section of the fietiadet,

(i) formatting structural variation or phasinganfmation for display in the
visualization tool using the identified one or mpi&tions of the data section of the first dataset,
wherein the one or more portions of the data sedfdhe first dataset is less than the entirety of
the data section of the first dataset, and

(i) displaying the formatted structural variation phasing information in the

visualization tool.

59



5. The system of any one of claims 1-4, whereenhbader delineates a plurality of components

in the respective nucleic acid sequencing dataset.

6. The system of claim 5, wherein the pluralit)components comprises two or more
components selected from the group consistingsoinamary, an index to variant call data, a
phase block track, a refseq index track, a germd,temn exon track, an index to read data, a

structural variant dataset track, an index to getadataset, and an index to a fragment dataset.

7. The system of claim 6, wherein the pluralit)components comprises the summary and
wherein the summary comprises two or more itentsérgroup consisting of:

a percentage of known SNPs phased in the respextoleic acid sequencing dataset, a

longest phase block in the respective nucleic segliencing dataset,

a number of unique barcodes used in the respautieleic acid sequencing dataset, an

average fragment length in the respective nuclgat sequencing dataset,

a mean of the average fragment length in the réspauucleic acid sequencing dataset, a

percentage of fragments greater than a lower tbhtésh the respective nucleic acid
sequencing dataset,

a fragment length histogram in the respective noeleid sequencing dataset, an N50

phase block size in the respective nucleic acidesecjng dataset,

a phase block histogram in the respective nuclgat sequencing dataset,

a number of sequence reads represented by resptwtinucleic acid sequencing dataset,

a median insert size in the respective nucleic segliencing dataset, a median depth in

the respective nucleic acid sequencing dataset,

a percent of the target genome with zero covenragjesi respective nucleic acid
sequencing dataset,

a mapped reads percentage for the respective aadiel sequencing dataset,

a PCR duplication percentage for the respectivéeruacid sequencing dataset,
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a coverage histogram for the in the respectiveaitieicid sequencing dataset,

an identity of a test nucleic acid that forms tlasib for the respective nucleic acid
sequencing dataset,

a genome source for the respective nucleic acidesegng dataset,

a sex of an organism that originated the at leasttest nucleic acid of the respective
nucleic acid sequencing dataset,

a sex of the organism that originate the respestiwveple of the in the respective nucleic
acid sequencing dataset,

a dataset file format version of the in the respeatucleic acid sequencing dataset, and a

pointer to a plurality of structural variant catfede for the respective nucleic acid

sequencing dataset.

8. The system of claim 6, wherein the pluralit)components comprises the index to variant call
data that provides a correspondence between respeatges of the genome of the species to
offsets in the data section where variant call fimt#éhe respective ranges is found.

9. The system of claim 6, wherein the pluralitycofnponents comprises the phase block track
and wherein the phase block track comprises (it#@odary and (ii) a track data section
comprising phase information for one or more chreomoes in the genome of the at least one

species.
10. The system of claim 9, wherein the diction@snprises a plurality of names, and for each
respective name in the plurality of names, an offge the track data where records for the

corresponding name are found.

11. The system of claim 9, wherein the track dataion comprises a plurality of records and

wherein each record in the plurality of recordsespnts a phase block in the target nucleic acid.
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12. The system of claim 11, wherein the tract datdion is in the JSON file format.

13. The system of claim 11, wherein each respectggord in the plurality of records specifies:
(i) a chromosome number corresponding to the réisjeaecord,
(ii) a position where the phase block starts onctitemosome, (iii) a position where the
phase block ends,
(iv) a unique name for the record, and
(v) phasing information about the phase block.

14. The system of claim 11, wherein each respecégord in the plurality of records is
represented by a node in a plurality of nodesresaective interval tree in a plurality of interval
trees, wherein each interval tree in the pluraditinterval trees represents a chromosome in a

plurality of chromosomes for the at least one gxeci

15. The system of claim 14, wherein

a node in the plurality of nodes of a first intdrirae in the plurality of interval trees stores
a midpoint of the node,

the midpoint of the node is a position of the midpoon the corresponding chromosome,
of the phase block corresponding to the node,

each respective node in the plurality of nodeseffirst interval tree has a link to a left
child node, which corresponds to the phase blockeniately to the left of the phase block
represented by the respective node in the genoitie @it least one species,

each respective node in the plurality of nodeseffirst interval tree has a link to a right
child node, which corresponds to the phase blockediately to the right of the phase block
represented by the respective node in the genoritie @it least one species,

each respective node in the plurality of nodesheffirst interval tree has a sorted set of
nodes that represent phase blocks that overlapitipoint of the respective node sorted by left
hand position of such phase block, and
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each respective node in the plurality of nodeseffirst interval tree has a sorted set of
nodes that represent phase blocks that overlamidhgoint of the respective node sorted by right
hand position of such phase blocks.

16. The system of claim 15, wherein each respectode in the plurality of nodes of the first
interval tree further includes a name, which i®#set in the track data section to the record in
the plurality of records that contains phase infation for the phase block corresponding to the

respective node.

17. A system for providing structural variationgdrasing information over a network connection
to a remote client computer, the system comprisimgor more microprocessors, a persistent
memory and a non-persistent memory, the persistentory and the non-persistent memory
collectively storing one or more nucleic acid sameedatasets, wherein
each respective nucleic acid sequencing datasketiane or more nucleic acid sequence

datasets corresponds to at least one target nadlieién a respective sample in a plurality of
samples, wherein

the respective sample is associated with a gendm@el@ast one species, the

respective nucleic acid sequencing dataset conggilse header, (ii) a
synopsis, and (iii)) a data section, wherein thedbedelineates a plurality of components in the
respective nucleic acid sequencing dataset andewhttre header further comprises the version of
the dataset structure used by the nucleic acideswing dataset,

the data section comprises a plurality of sequen@ads,

each respective sequencing read in the pluraliseqliencing reads comprises a
first portion that corresponds to a subset of astlene target nucleic acid in the respective sampl
and a second portion that encodes a respectivéfidefor the respective sequencing read in a

plurality of identifiers,
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each respective identifier is independent of tlipisace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively utgs the plurality of identifiers,
and wherein

the persistent memory and the non-persistent mefadher collectively store one or

more programs that use the one or more microprocess

provide a visualization tool for installation oretremote client computer;

obtain a request, sent from the remote client caergtom a user, over a network
connection, for structural variation or phasingmfation using a first dataset in the one or more
datasets, and

responsive to obtaining the request, automatigalge the request by:

() loading the header and the synopsis of th¢ diasaset into the non-
persistent memory if not already loaded into the-persistent memory while retaining the data
section in persistent memory,

(i) comparing the request to the synopsis of tret tlataset thereby
identifying one or more portions of the data settbthe first dataset,

(i) loading the one or more identified portionitbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section,

(iv) formatting structural variation or phasinganfation for display on the
client computer using the first dataset, and

(v) transmitting the formatted structural variatmmphasing information
over the network connection to the remote cliembjgoter for display on the remote client

computer.
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18. The system of claim 6, wherein the pluralitgomponents comprises the refseq index,
wherein the refseq index comprises an index otieapty of molecular variation identifiers that
are called in the sample.

19. The system of claim 18, wherein each respeatiwlecular variation identifier in the

plurality of molecular variation identifiers is dN® identifier.

20. The system of claim 6, wherein the pluralitgomponents comprises the gene track,
wherein the gene track comprises a plurality ofegeand, for each respective gene in the

plurality of genes, a number of single nucleotidgymorphisms in the respective gene.

21. The system of claim 6, wherein the pluralitgomponents comprises the gene track and

wherein the gene track comprises (i) a gene trastlodary and (ii) a gene track data section.

22. The system of claim 21, wherein the gene tdactkonary comprises a plurality of names,
and for each respective name in the plurality shes, an offset into the gene track data section

where records for the corresponding name are found.

23. The system of claim 21, wherein the gene tdatk section comprises a plurality of records

and wherein each record in the plurality of recogfgesents a gene in the target nucleic acid.

24. The system of claim 23, wherein the gene ttata section is in the JSON file format.

25. The system of claim 23, wherein each respecégord in the plurality of records specifies:
(i) a chromosome number corresponding to the résgeecord,

(ii) a position on the chromosome where the gepeesented by the respective record

begins,
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(i) a position on the chromosome where the gepeasented by the respective record
ends,
(iv) a unique name for the respective record, and

(v) genetic information about the gene.

26. The system of claim 23 wherein the genetiorimfation about the gene comprises an
alternative name for the gene, a count of singlelantide polymorphisms on the gene, or

direction of the gene on the respective chromosome.

27. The system of claim 23, wherein each respeg@ne record in the plurality of gene records
is represented by a node in a plurality of nodesiespective interval tree in a plurality of ivar
trees, wherein each interval tree in the pluralitinterval trees represents a

chromosome in a plurality of chromosomes for thieast one species.

28. The system of claim 27, wherein

a node in the plurality of nodes of a first intdrirae in the plurality of interval trees stores
a midpoint of the node,

the midpoint of the node is a position of the midpcon the corresponding chromosome,
of the gene corresponding to the node,

each respective node in the plurality of nodeseffirst interval tree has a link to a left
child node, which corresponds to the gene immelgitaehe left of the gene represented by the
respective node in the genome of the at least peaes,

each respective node in the plurality of nodeseffirst interval tree has a link to a right
child node, which corresponds to the gene immelgitdethe right of the gene representectisy
respective node in the genome of the at least peaes,

each respective node in the plurality of nodeseffirst interval tree has a sorted set of
nodes that represent genes that overlap the midpfthne respective node sorted by left hand
position of the respective gene, and
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each respective node in the plurality of nodesheffirst interval tree has a sorted set of
nodes that represent genes that overlap the midpbihe respective node sorted by right hand

position of such genes.

29. The system of claim 28, wherein each respecinde in the plurality of nodes of the first
interval tree further includes a name, which io#set in the track data section to the gene record
in the plurality of gene records that contains gerieformation for the gene corresponding to the
respective node.

30. A system for providing structural variationgrasing information, the system comprising
one or more microprocessors, a persistent memakgaamon-persistent memory, the persistent
memory and the non-persistent memory collectivadyirsg one or more nucleic acid sequence
datasets, wherein
each respective nucleic acid sequencing dataske¢ ione or more nucleic acid sequence
datasets corresponds to at least one target nadieién a respective sample in a plurality of
samples, wherein
the respective sample is associated with a gendm@igl@ast one species, the
respective nucleic acid sequencing dataset conggilse header, (ii) a
synopsis, and (iii) a data section wherein the Beddlineates a plurality of components in the
respective nucleic acid sequencing dataset whéreiplurality of components comprises an
index to read data wherein the index to read datgcises a lookup table between a respective
identifier in the plurality of identifiers and aattened version of the respective identifier and
wherein the plurality of components further comgsiat least one of arsmaly, anindex to
variant call data, a phase block track, a refsdeirtrack, a gene track, an exon
track, a structural variant dataset track, an indextarget dataset, and an index to a fragment
dataset,

the data section comprises a plurality of sequen@ads,
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each respective sequencing read in the pluraliseqliencing reads comprises a
first portion that corresponds to a subset of astlene target nucleic acid in the respective
sample and a second portion that encodes a respatentifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tligisace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively uts the plurality of identifiers,
and wherein

the persistent memory and the non-persistent mefadher collectively store one or
more programs that use the one or more microprocess

provide a visualization tool;

obtain a request from a user, through the visu#zdool, for structural variation or
phasing information using a first dataset in the onmore datasets,

responsive to obtaining the request, automatigalge the request by:

(i) loading the header and the synopsis of the¢ diasaset into the non-persistent
memory if not already loaded into the non-persiste@mory while retaining the data section in
persistent memory,

(i) comparing the request to the synopsis of et flataset thereby identifying
one or more portions of the data section of thst tiataset,

(i) loading the one or more identified portionfte data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section,

(iv) formatting structural variation or phasinganfation for display in the
visualization tool using the first dataset, and

(v) displaying the formatted structural variatianptasing information in the

visualization tool.
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31. The system of claim 30, wherein

the data section is stored as a blocked indexooirds organized into a plurality of chunks,

each respective chunk in the plurality of chunks\pdses a subset of the plurality of
sequencing reads, and

the index to read data further comprises a pemsbhsome array of chromosome-offset to
file-offset associations between the plurality bfionks and absolute positions in the genonteef
at least one species that thereby assign each ahtiné plurality of chunks a different absolute

position in genome of a species in the at leastspeeies.

32. The system of claim 31, wherein
a respective chunk in the plurality of chunks isaamay of structures, each respective

structure in the array representing a corresponsiggiencing read in the plurality of sequence
reads in the respective chunk, and wherein eaahtate includes:

a first bit reserved to indicate read quality &f torresponding sequencing read, a

second bit to represent origin from a first parenéplotype for the
corresponding sequencing read,

a third bit to represent origin from a second ptamaplotype for the
corresponding sequencing read,

a first plurality of bits to represent the shortrersion of an identifier in the
plurality of identifiers for the corresponding seqging read,

a second plurality of bits to represent a lengtthefcorresponding sequencing
read, and
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a third plurality of bits to represent a start piosi of the corresponding
sequencing read relative to the absolute positiggenome of the species assigned to the

respective chunk.

33. The system of claim 32, wherein the speciésiman and the respective chunk represents
about 1 million base pairs or less.

34. The system of claim 32, wherein the first aliy of bit is 20 bits, the species is human, the
respective chunk represents about 1 million bass paless, and each structure in the array of

structures is a predetermined bit size.

35. The system of claim 32, wherein the identjfstored in the index to read data, that

corresponds to the shortened version of the identiéquires 24 bits.

36. The system of claim 32, wherein the identjf&ored in the index to read data, that
corresponds to the shortened version of the identiéquires 30 bits, 32 bits, 34 bits, or 36 bits.

37. The system of claim 6, wherein

the plurality of components comprises the strud¢twadant dataset track, and

the structural variant dataset track comprisea ¢iictionary and (ii) a track data section
comprising structural variant call information idiéed in the plurality of sequencing reads.

38. The system of claim 37, wherein the dictior@mprises a plurality of names, and for each
respective name in the plurality of names, an offge the track data where records for the

corresponding name are found.

39. The system of claim 38, wherein a name irptheality of names corresponds to a

chromosome.
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40. The system of claim 38, wherein
the track data section comprises a plurality afcttrral variant records, and
each structural variant record in the pluralitystiuctural variant records represents a

structural variant call made in the at least omgdianucleic acid in the sample.

41. The system of claim 40, wherein the tract datzdion is in the JSON file format.

42. The system of claim 40, wherein a respectiwgctiral variant record in the plurality of
structural variant records specifies a start poimta first chromosome and an end point on a
second chromosome for the structural variant remtesl by the respective structural variant
record and at least one on of:

(i) a name of the structural variant representedheyrespective structural variant record,
and

(i) an expression of the quality in the confiderde¢he identification of the structural

variant represented by the respective structurgniarecord.

43. The system of claim 40, wherein

each respective structural variant record in tiiegbiky of structural variant records is
represented by a node in a plurality of nodesriespective interval tree in a plurality of interval
trees, and

each interval tree in the plurality of intervald@serepresents a chromosome in a plurality
of chromosomes for the species.

44. The system of claim 43, wherein
a node in the plurality of nodes of a first intdrirae in the plurality of interval trees

stores a midpoint of the node,

the midpoint of the node is a position of the midpoon the corresponding chromosome,

of the structural variant corresponding to the node
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each respective node in the plurality of nodeseffirst interval tree has a link to a left
child node, which corresponds to the structuralvdimmediately to the left of the structural
variant represented by the respective node in¢neme of the species,

each respective node in the plurality of nodeseffirst interval tree has a link to a right
child node, which corresponds to the structuralwdimmediately to the right of the structural
variant represented by the respective node in¢neme of the species,

each respective node in the plurality of nodeseffirst interval tree has a sorted set of
nodes that represent structural variant that ope¢Ha midpoint of the respective node sorted by
left hand position of such structural variant, and

each respective node in the plurality of nodeseffirst interval tree has a sorted set of
nodes that represent structural variants that ageHe midpoint of the respective node sorted by

right hand position of such structural variants.

45. The system of claim 6, wherein
the plurality of components comprises the indetheotarget dataset,
the target dataset comprises the regions of tleast one target nucleic acid in the
sample that were selected for sequencing in thpeeotise nucleic acid sequencing dataset,
the target dataset is indexed by a target datadekistored in the synopsis, and the target
dataset is stored in the data section.

46. The system of claim 45, further comprisingtnngtions, executed by the one or more
physical processors to use the target dataset todeadculate which portions of the target dataset

must be read from the target dataset to fulfillbguest.

47. The system of claim 45, wherein
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the target dataset index is split up by chromosantk for each respective chromosome,
and

the target dataset index stores a correspondiayg associating ranges on the respective
chromosome with the offset at which specific datattiat range may be found in the target

dataset.

48. The system of claim 6, wherein

the plurality of components comprises the indeth®fragment dataset,

the fragment dataset comprises a length, chromdgmos#ion, identifier, and phase of
each fragment of the at least one target nucletciache sample,

the fragment dataset is indexed by a fragment daitadex stored in the synopsis, and the

fragment dataset is stored in the data section.

49. The system of claim 48, further comprisingnnstions, executed by the one or more
physical processors to use the fragment datasex itodcalculate which portion of the fragment

dataset must be read from the fragment datasetffiibthe request.

50. The system of claim 49, wherein the fragmenésket index is split up by chromosome and,
for each respective chromosome, the fragment datadex stores a corresponding array
associating ranges on the respective chromosorhehdgtoffset at which specific data for that

range may be found in the fragment dataset.

51. A system for obtaining phasing information oaeetwork connection from a remote
computer, wherein the system comprises one or man®processors, and a memory that stores
one or more programs, wherein the one or more progiuse the one or more microprocessors
to execute a method comprising:

(A) invoking a visualization tool;
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(B) obtaining, through the visualization tool framser, a request for phasing information
in a first nucleic acid sequencing dataset from @gnane or more nucleic acid sequencing
datasets stored on the remote computer, whereimreapective nucleic acid sequencing dataset
in the one or more nucleic acid sequence datasesponds to at least one target nucleic acid in
a respective sample in a plurality of samples, wimer

the respective sample is associated with a gendm@el@ast one species, the

respective nucleic acid sequencing dataset conggilse header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequen@@ads,

each respective sequencing read in the pluraliseqliencing reads comprises a
first portion that corresponds to a subset of astlene target nucleic acid in the respective
sample and a second portion that encodes a respaigntifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tlipisace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively uds the plurality of identifiers;

(C) sending the request to the remote computerttreemetwork connection, wherein the
remote computer has persistent memory and nonspemsimemory, thereby causing the remote
computer to execute a method comprising:

(i) loading the header and the synopsis of th¢ diasaset into the non-persistent
memory if not already loaded into the non-persiste@mory of the remote computer while
retaining the data section in persistent memory,

(i) comparing the request for phasing informatiorthe synopsis of the first
dataset thereby identifying one or more portionthefdata section of the first dataset,

(ii) loading the one or more identified portionitbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section, and

(iv) formatting phasing information; and
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(D) receiving the formatted phasing information otree network connection from the
remote computer for display in the visualizatiooltevherein the request is for phasing
information in a region of the genome and the fdtaethphasing information includes a graphic
representation comprising:

a first haplotype track corresponding to a firstgméial haplotype of a first species in the at
least one species in the region of the genoménofitst dataset,

a second haplotype track, corresponding to a segarahtal haplotype of the first species
in the region of the genome for the first dataset

an indeterminate track corresponding to regiontefat least one nucleic acid sample that
have not been assigned a parental haplotype irethen of the genome for the first

dataset.

52. The system of claim 51, wherein each phasekbiothe region in the first dataset is

encompassed by a rectangular box.

53. The system of claim 52, wherein the regiothafirst dataset comprises two or more phase

blocks, five or more phase blocks, or ten or mdrase blocks.
54. The system of claim 51, wherein the first bayge track, the second haplotype track and the
indeterminate track includes a plurality of vertibars, wherein each vertical bar represents a

single nucleotide polymorphism, insertion, or deletin the at least one target nucleic acid.

55. The system of claim 54, wherein each verbealin the plurality of vertical bars is color

coded to indicate one of a reference genotype aradternative genotype.
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56. The system of claim 51, wherein the graphpcesentation further comprises a chromosome
map and a location on the chromosome map thatisnepassed by the region of the genome.

57. The system of claim 51, wherein the graphpcegentation further comprises a graphic

representation of each gene that is in the redidheogenome.

58. The system of claim 51, wherein the graphpcegentation further comprises a graphic
representation of each exon that is in the regfdhegenome.

59. The system of claim 51, wherein the graphacegentation further comprises@verage radk

for the region of the genome, wherein the covetesggk comprises a plurality of vertical bars, and
wherein each respective vertical bar in the pltyalf vertical bars indicates an average coverage-
per-base in the first dataset for a correspondaorggn of the genome under the bar.

60. The system of claim 51, wherein the graphicagsentation further comprises a breakpoints

track for one or more structural variants arisimghie region of the genome.

61. The system of claim 60, wherein the breaksditasick wherein the one or more structural

variants comprise an inter-chromosomal translonaagene fusion, an inversion, or a deletion.

62. The system of claim 60, wherein a first szt variant in the one or more structural variants
is formatted as a graphic that, when selected &y#er, provides a structural variant zoom
affordance that, when selected, provides an additioaplotype track zoomed to the breakpoints

of the first structural variant.

63. The system of any one of claims 1-4, wheteenane or more nucleic acid sequencing

datasets is a single nucleic acid sequencing datase
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64. The system of any one of claims 1-4, wheiegnane or more nucleic acid sequencing

datasets is a plurality of nucleic acid sequendiaigsets.

65. The system of claim 64, wherein the plurabtyucleic acid sequencing datasets comprises
ten nucleic acid sequencing datasets, 100 nuabicsequencing datasets, or 1000 nucleic acid

sequencing datasets.

66. The system of any one of claims 1-@ferein theexpression syntax ispN1-N2, wherein
X1 is an identity of a selected first chromosome selacted first contigesjuence N1 is
a selected start position within the first chronmasmr the selected first contig
sequence, and
N2 is a selected end position within the first chrooroe or the selected first contig

sequence.

67. The system of any one of claims 1-@ferein the expression syntax is

X1:N1-N2, wherein
X1 is an identity within a selected first chromosomea gelected first contig sequence,
N1 is a selected start position within the first chommme or the selected first contig

sequence, and

N2 is a selected end position within the first chrooms or the selected first contig

sequence.
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68. The system of any one of claims 1-@ferein theexpression syntax isXN1, wherein
X1 is an identity of a selected first chromosome selacted first contig sequence, and
N1 is a number of nucleotides, beginning at the orafithe first chromosome or the

selected first contig sequence.

69. The system of any one of claims 1-@fherein theexpression syntax islY Y2, ..., YN,
wherein
each Y in Y1, Y2, ..., YN is either an alphanumeric identification of a sedd@ene, a

selection of a chromosomal region, or selectioa ggion of a contig sequence.

70. The system of claim 69, wherein

afirstYji in Y1, Y2, ..., YN is an identity of a first chromosome or a first tgrsequence
having the syntax XN1-N2, wherein X is an identity of the first chromosome or the foentig
sequence, INis a selected start position within the first chosmme or the first contig sequence,
and N2 is a selected end position within the first chroomoe or the first contig sequence, and

asecond Yin Y1, Y2, ..., YN is an alphanumeric identification of a selectedegen

71. The system of claim 69, wherein

afirstYiinY1, Y2, ..., YN is an identity of a first chromosome or a first tgrsequence
having the syntax XN1-N2, wherein X is an identity of the first chromosome or the foenhtig
sequence, INis a selected start position within the first chosmme or the first contig sequence,
and N2 is a selected end position within the first chroomoe or the first contig sequence, and

asecond Yin Y1, Y2, ..., YN is an alphanumeric identification of a selectedegen
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72. The system of any one of claims 1-4, whetegréquest is converted, without human
intervention, to genomic coordinates by comparisioine request against one or more

lookup tables that match alphanumeric entries akgé¢o genomic coordinates.

73. The system of any one of claims 1-4, whefegnrequest comprises one or more gene
names, one or more genomic coordinates, or a catbimthereof.

74. A system for providing structural variationgdrasing information over a network
connection to a remote client computer, the systemprising one or more microprocessors, a
persistent memory and a non- persistent memoryergstent memory and the non-persistent
memory collectively storing one or more nucleicdesequence datasets, wherein
each respective nucleic acid sequencing datasie¢ ione or more nucleic acid sequence

datasets corresponds to at least one target nadeién a respective sample in a plurality of
samples, wherein the respective sample is assdaidtie a genome of a plurality of species and
includes at least a portion of the genome of & $ipecies and a portion of the genome of the
second species and, wherein

the respective sample is associated with a gendm@gl@ast one species, the

respective nucleic acid sequencing dataset conggilse header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequen®@ads,

each respective sequencing read in the pluraliseqliencing reads comprises a

first portion that corresponds to a subset of astlene target nucleic acid in the respective
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sample and a second portion that encodes a respatgntifier for the respective sequencing read
in a plurality of identifiers,

each respective identifier is independent of tlipisace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively uts the plurality of identifiers,
and wherein

the persistent memory and the non-persistent mefadher collectively store one or

more programs that use the one or more microprocess

provide a visualization tool for installation oretremote client computer;

obtain a request, sent from the remote client caergtom a user, over a network
connection, for structural variation or phasingmfation using a first dataset in the one or more
datasets; and

responsive to obtaining the request, automatigalge the request by:

(i) loading the header and the synopsis of the¢ diasaset into the non-
persistent memory if not already loaded into the-persistent memory while retaining the data
section in persistent memory,

(i) comparing the request to the synopsis of tret tlataset thereby
identifying one or more portions of the data setbbthe first dataset,

(ii) loading the one or more identified portionistbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section,

(iv) formatting structural variation or phasinganfnation for display on the
client computer using the first dataset, and

(v) transmitting the formatted structural variatmmphasing information
over the network connection to the remote cliembjgoter for display on the remote client

computer.
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75. The system of claim 74, wherein the portiothefgenome of the first species is integrated
into the portion of the genome of the second specie

76. The system of claim 74, wherein the first sgg®ts a retrovirus.

77. The system of claim 74, wherein the portiothef genome of the first species is not
integrated into the portion of the genome of theosed species.

78. A system for processing program output ouegtavork connection using a local computer,
wherein the local computer comprises one or morgaprocessors, and a memory that stores one
or more programs, wherein the one or more progesaghe one or more microprocessors to
execute a method in accordance with a first opggatystem running on the local computer, the
method comprising:

(A) invoking a first instance of a first program;

(B) obtaining, through the first instance of thestfiprogram from a user, a login and a
password to a user account on a remote computer;

(C) logging the user into the user account on émeate computer automatically, using the
login and the password provided by the first instaof the first program, across a network
connection between the local computer and the recwnhputer;

(D) responsive to successful login on the remotemder, automatically sending, without
human intervention, a second instance of thepirsgram configured to auto-install on the
remote computer upon transmission to the remotepaten;

(E) receiving from the remote computer a requesipen a panel within the first instance
of the first program, wherein the panel is origathby the second instance of the first program
running on the remote computer, and wherein thelgoticits input from the user for

controlling the second instance of the first progra
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(F) responsive to receiving input from the userdontrolling the second instance of the
first program in the panel on the local computendng the input to the second instance of the
first program on the remote computer; and

(G) receiving, from the remote computer acrossnigvork connection, output from the
second instance of the first program responsivideéanput and displaying the output at the local

computer.

79. The system of claim 78, wherein remote compsta server computer and the local

computer is a desktop computer or laptop computer.

80. The system of claim 78, wherein the first apiag system is other than the second operating
system.

81. The system of claim 78, wherein the receiyilBgfurther solicits an encryption key from the
user and wherein communication between the fisthimce on the client computer and the second

instance on the remote computer is encrypted.

82. The system of claim 78, wherein the remotepmaer comprises a persistent memory and a
non-persistent memory, the persistent memory amadn- persistent memory collectively storing
one or more nucleic acid sequence datasets, wherein
each respective nucleic acid sequencing datasle¢iane or more nucleic acid sequence

datasets corresponds to at least one target nadigién a respective sample in a plurality of
samples, wherein

the respective sample is associated with a gendémasmecies,

the respective nucleic acid sequencing dataset ksesy(i) a header, (i) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,
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each respective sequencing read in the pluralisegfiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective sampl
and a second portion that encodes a respectivéfidefor the respective sequencing read in a
plurality of identifiers,

each respective identifier is independent of tltipisace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of identifiers,
and wherein

the input received from the user for controlling 8econd instance of the first program is
a request for structural variation or phasing infation using a first dataset in the one or more
datasets, and

responsive to receiving the request, the secordrins of the first program filters the
request by:

(i) loading the header and the synopsis of thé diasaset into the non-persistent
memory if not already loaded into the non-persisteamory while retaining the data section in
persistent memory,

(i) comparing the request to the synopsis of tist Hataset thereby identifying
one or more portions of the data section of tret tiataset,

(ii) loading the one or more identified portionstbe data section into non-
persistent memory,

(iv) formatting structural variation or phasinganmation for display in the panel
in the first instance of the first program using thist dataset, and

(v) transmitting the formatted structural variatmmnphasing information as the
output from the second instance of the first progowver the network connection to the local

computer for display in the first panel.
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83. A system for viewing nucleic acid sequenciragad the system comprising one or more
microprocessors and a memory, wherein the memorgstone or more programs that use the
one or more microprocessors to:
obtain a nucleic acid sequencing dataset correspgmal at least one target nucleic acid in
a sample, the nucleic acid sequencing dataset ¢simgpa plurality of sequencing reads from the
sample, wherein
each respective sequencing read in the pluralisegtiencing reads comprises a
first portion that corresponds to a subset of astlene target nucleic acid in the sample and a
second portion that encodes a respective identdrethe respective sequencing read in a plurality
of identifiers,
each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and
the plurality of sequencing reads collectively ud#s the plurality of
identifiers,
display a visualization tool,
obtain a request from a user, through the visu#izdool, that specifies a genomic region
represented by the nucleic acid sequencing dataset;
responsive to the obtained request, parse the sefjye
(i) obtaining a plurality of sequencing reads witklhe genomic region from the
nucleic acid sequencing dataset,
(ii) running a scan window against the pluralitysefjuencing reads thereby
creating a plurality of windows, each respectivadaw of the plurality of windows
corresponding to a different region of the genoragion and including an identity of each
identifier of each sequencing read in the differegion of the genomic region in the nucleic acid
sequencing dataset, and
(ii) displaying a two dimensional heat map thairesents each possible window
pair in the plurality of windows, wherein each resjive window pair is displayed in the two

dimensional heat map as a color selected froma socheme based upon the number of
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identifiers in common in the respective window paiherein the visualization tool provides a

zoom affordance to zoom the heat map or a pandaffae to pan the heat map.

84. The system of claim 83, wherein the visuaiizatool provides a hide expected overlap
affordance, wherein

when a user engages the hide expected overlaplaffoe, identifiers of sequencing reads
that are expected to be adjacent to each oth@cordance with a reference genome do not
contribute to a count of a number of identifiereammon in the respective window pair,
and

when a user does not engage the hide expecte@p\afbrdance, identifiers of
sequencing reads that are expected to be adjaceath other in accordance with a reference
genome contribute to the count of the number afiifiers in common in the respective window

pair.

85. The system of claim 83, wherein the visuailratool provides a quality affordance, wherein

when a user engages the quality affordance, iderstibf respective sequencing reads that
do not satisfy a quality threshold quantifying alily of assignment of the respective sequence
reads to locations in a reference genome do ndtibate to a count of the number of identifiers
in common in the respective window pair,

when a user does not engage the quality affordagestifiers of respective sequencing
reads that do not satisfy a quality threshold géang a quality of assignment of the respective
sequence reads to locations in a reference genonmelite to the count of the number of

identifiers in common in the respective window pair
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86. A method for providing structural variationgrasing information over a network
connection to a remote client computer, the metimdprising:
at a system comprising one or more microprocessofgrsistent memory and a non-
persistent memory, the persistent memory and thepeosistent memory collectively storing one
or more nucleic acid sequence datasets, wherein
each respective nucleic acid sequencing datasle¢iane or more nucleic acid sequence

datasets corresponds to at least one target nadigién a respective sample in a plurality of
samples, wherein

the respective sample is associated with a gendriel@ast one species, the

respective nucleic acid sequencing dataset consgpfiilsa header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,

each respective sequencing read in the pluraliseqtiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective
sample and a second portion that encodes a regpatntifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively uds the plurality of

identifiers:

(A) providing a visualization tool for installatian the remote client computer;
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(B) obtaining a request, sent from the remote tleamputer from a user, over a network
connection, for structural variation or phasingmmfation using a first dataset in the one or more
datasets, wherein the request is formatted in dao@e with an expression syntaqd

(C) responsive to obtaining the request, automl@tiparsing the request by

() loading the header and the synopsis of thé diasaset into the non-persistent
memory if not already loaded into the non-persisteamory while retaining the data section in
persistent memory,

(i) comparing the request to the synopsis of tist Hataset thereby identifying
one or more portions of the data section of tret tiataset,

(i) loading the one or more identified portionstbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section,

(iv) formatting structural variation or phasinganfation for display on the client
computer using the first dataset, and

(v) transmitting the formatted structural variatimmphasing information over the

network connection to the remote client computedisplay on the remote cliecdbmputer.

87. A method for providing structural variationmrasing information, the method comprising:
at a system comprising one or more microprocessofgersistent memory and a non-
persistent memory, the persistent memory and thepeosistent memory collectively storing one
or more nucleic acid sequence datasets, wherein
each respective nucleic acid sequencing datasle¢iane or more nucleic acid sequence
datasets corresponds to at least one target nadieien a respective sample in a plurality of
samples, wherein

the respective sample is associated with a gendrel@ast one species,
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the respective nucleic acid sequencing dataset ksesy(i) a header, (i) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,

each respective sequencing read in the pluraliseqtiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective
sample and a second portion that encodes a regpatntifier for the respective sequencing
read in a plurality of identifiers,

each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of identifiers

(A) providing a_visualization tool,

(B) obtaining a request from a user, through tiseialization tool, for structural variation
or phasing information using a first dataset inaghe or more datasets wherein the request is
formatted in accordance with an expression syntax,

(C) responsive to obtaining the request, automlatiparsing the request by:

() loading the header and the synopsis of thé diasaset into the non-persistent
memory if not already loaded into the non-persisteamory while retaining the data section in
persistent memory,

(i) comparing the request to the synopsis of tret tlataset thereby identifying
one or more portions of the data section of thst tiataset,

(i) loading the one or more identified portionstbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section,

(iv) formatting structural variation or phasinganfnation for display in the

visualization tool using the first dataset, and
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(v) displaying the formatted structural variatianptasing information in the

visualization tool.

88. A method for obtaining structural variationpbrasing information over a network connection
from a remote computer, the method comprising:

at a system comprising one or more microprocesantsa memory that stores one or
more programs:

(A) invoking a visualization tool,

(B) obtaining, through the visualization tool frauser, a request for structural variation
or phasing information in a first nucleic acid seqcing dataset from among one or more nucleic
acid sequencing datasets stored on the remote ¢cempinerein each respective nucleic acid
sequencing dataset in the one or more nucleicsatrjdence datasets corresponds to at least one
target nucleic acid in a respective sample in agfity of samples, wherein

the request is formatted in accordance with anesgmon syntax,

the respective sample is associated with a gendriel@ast one species, the

respective nucleic acid sequencing dataset congfijsa header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,

each respective sequencing read in the pluraliseqtiencing reads comprises a
first portion that corresponds to a subset of attlene target nucleic acid in the respective sampl
and a second portion that encodes a respectivéfidefor the respective sequencing read in a
plurality of identifiers,

each respective identifier is independent of tlygieace of the at least one target

nucleic acid, and
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the plurality of sequencing reads collectivelyluaes the plurality of identifiers;

(C) sending the request to the remote computer inenetwork connection, wherein the
remote computer has persistent memory and nonspamsimemory, thereby causing the remote
computer to execute a method comprising:

() loading the header and the synopsis of thé diasaset into the non-persistent
memory if not already loaded into the non-persisteamory of the remote computer while
retaining the data section in persistent memory,

(i) comparing the request to the synopsis of tret tlataset thereby identifying
one or more portions of the data section of thst tiataset,

(ii) loading the one or more identified portionistbe data section into non-
persistent memory, wherein the loading loads leas the entirety of the data section, and

(iv) formatting structural variation or phasinganfnation; and

(D) receiving the formatted structural variationpbrasing information over the network

connection from the remote computer for displathimvisualization tool.

89. A method for providing structural variationirasing information, the method comprising:
at a system comprising one or more microprocesansa memory, wherein the system
has access to one or more nucleic acid sequeraseti®twherein
each respective nucleic acid sequencing dataskee ione or more nucleic acid

sequence datasets corresponds to at least onertapigic acid in a respective sample in a
plurality of samples, wherein

the respective sample is associated with a gendrel@ast one species,

the respective nucleic acid sequencing dataset isesg(i) a header, (ii) a
synopsis, and (iii) a data section,

the data section comprises a plurality of sequenaads,
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each respective sequencing read in the pluralisegfiencing reads
comprises a first portion that corresponds to &stubf at least one target nucleic acid in the
respective sample and a second portion that eneodespective identifier for the respective
sequencing read in a plurality of identifiers,

each respective identifier is independent of tlipieace of the at least one
target nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality
of identifiers,

(A) providing a visualization tool;

(B) obtaining a request from a user, through tlsealization tool, for structural variation
or phasing information using a first dataset inaghe or more datasets, wherein the request is
formatted in accordance with an expression syraaxi;

(C) responsive to obtaining the request, automlatiparsing the request by a method
comprising:

(i) comparing the request to the synopsis of tret tlataset thereby identifying one
or more portions of the data section of the fiiadet,

(ii) formatting structural variation or phasinganfmation for display in the
visualization tool using the identified one or mp&tions of the data section of the first dataset,
wherein the one or more portions of the data sedfdhe first dataset is less than the entirety of
the data section of the first dataset, and

(i) displaying the formatted structural variation phasing information in the

visualization tool.

90. A method for processing program output oveetavork connection, the method comprising:
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at a local computer, wherein the local computermages one or more microprocessors,
and a memory that stores one or more programs to:

(A) invoke a first instance of a first program;

(B) obtain, through the first instance of the fipsbgram from a user, a login and a
password to a user account on a remote computer;

(C) log the user into the user account on the remomputer automatically, using the
login and the password provided by the first ins&aof the first program, across a network
connection between the local computer and the recwnputer;

(D) responsive to successful login on the remotemder, automatically send, without
human intervention, a second instance of the fiirsyram configured to auto-install on the
remote computer upon transmission to the remotgpaten;

(E) receive from the remote computer a requespem@ panel within the first instance of
the first program, wherein the panel is origindtgdhe second instance of the first program
running on the remote computer, and wherein thelgoiicits input from the user for controlling
the second instance of the first program;

(F) responsive to receiving input from the userdontrolling the second instance of the
first program in the panel on the local computendsthe input to the second instance of the first
program on the remote computer; and

(G) receive, from the remote computer across th@ar& connection, output from the
second instance of the first program responsitkdganput and displaying the output at the local

computer.

91. A method for viewing nucleic acid sequenciatggdthe method comprising:
at a system comprising one or more microprocessutsa memory, wherein the memory

stores one or more programs that use the one @& mroprocessors to:
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obtain a nucleic acid sequencing dataset correspgmnal at least one target nucleic acid in
a sample, the nucleic acid sequencing dataset ¢simgpr plurality of sequencing reads from the
sample, wherein

each respective sequencing read in the pluraliseqtiencing reads comprises a
first portion that corresponds to a subset of astlene target nucleic acid in the sample and a
second portion that encodes a respective identdrehe respective sequencing read in a plurality
of identifiers,

each respective identifier is independent of tlggieace of the at least one target
nucleic acid, and

the plurality of sequencing reads collectively ud#s the plurality of
identifiers,

display a visualization toaol,

obtain a request from a user, through the visu@zdool, that specifies a genomic region
represented by the nucleic acid sequencing datset;

responsive to obtaining the request, parse theestdpy:

(i) obtaining a plurality of sequencing reads witkihe genomic region from the
nucleic acid sequencing dataset,

(ii) running a scan window against the pluralitysefjuencing reads thereby
creating a plurality of windows, each respectivadaw of the plurality of windows
corresponding to a different region of the genoragion and including an identity of each
identifier of each sequencing read in the diffemegion of the genomic region in the nucleic acid
sequencing dataset, and

(i) displaying a two dimensional heat map thairesents respectiveivdow pairs
in the plurality of windows, wherein each respeetivindow pair is displayed in the two
dimensional heat map as a color selected froma scheme based upon the number of
identifiers in common in the respective window paiherein the plurality of sequencing reads is
characterized by a mean fragment length and whéreinumber of identifiers in common in a

respective window pair is down-weighted to remoaedndes that are expected to be within a
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multiple of the mean fragment length of each otieessed on the reference genome sequence

corresponding to the sample.

92. The method of claim 9&herein a window pair in the two dimensional heapmepresents a
first window and a second window that are more th@®kilobases apart from each other in a

reference genome corresponding to the sample.

93. The method of claim 91 wherein a window paithie two dimensional heat map represents a
first window and a second window that are more thamegabase apart from each other in a

reference genome corresponding to the sample.

94. The method of claim 91 wherein a window paithi@ two dimensional heat map represents a
first window and a second window that are more tharegabases apart from each other in a

reference genome corresponding to the sample.

95. The method of claim 91, wherein the multiglaireal number between 0 and 1.
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96. The method of claim 91, wherein the multiglareal number of 1 or greater.

97. The method of claim 91, wherein the multiglaipositive integer.
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