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    MpxjEx

Read Microsoft Project, Primavera and other schedule files from Elixir,
powered by MPXJ.
{:ok, project} = MpxjEx.read("plan.mpp")

project.properties.project_title
#=> "Office move"

for task <- project.tasks do
  {task.name, task.start, task.finish, task.percent_complete}
end
MpxjEx runs MPXJ in a JVM, has it write the schedule as JSON, and turns that
into Elixir structs: tasks, resources, assignments, dependencies and
calendars, with dates as NaiveDateTimes and durations as numbers in the
unit you choose.
Supported formats
The format is detected from the file content. MPXJ reads MPP (Project 98
onwards), MPX, MSPDI (Project XML), MPD, Primavera XER, PMXML, P3 and
SureTrak, Asta Powerproject and Easyplan, Phoenix, FastTrack, GanttProject,
Planner, TurboProject, ConceptDraw, Synchro, Gantt Designer, SDEF, Sage,
Project Commander, Deltek Open Plan and Edraw Project files.
MpxjEx.convert/3 writes MSPDI, MPX, XER, PMXML, Planner, SDEF and JSON.
Installation
Add mpxj_ex to your dependencies:
def deps do
  [
    {:mpxj_ex, "~> 0.1"}
  ]
end
You need a Java runtime, version 8 or newer, on the PATH or in
JAVA_HOME. MPXJ itself (about 30 MB of jars) is downloaded the first time
it's needed; see MpxjEx.Installer to choose the version or location. For
releases and Docker images, install it at build time instead:
# config/prod.exs
config :mpxj_ex, auto_install: false, jar_dir: "/app/mpxj"
mix mpxj_ex.install --path /app/mpxj

Usage
Reading
{:ok, project} = MpxjEx.read("plan.mpp", time_units: :hours)

task = MpxjEx.Project.get_task_by_id(project, 3)
task.duration                  #=> 16.0
task.fields.baseline_cost      # every attribute MPXJ read is in :fields

MpxjEx.Project.predecessors(project, task)
MpxjEx.Project.task_resources(project, task)
MpxjEx.Project.task_tree(project)
Files holding several projects (Primavera XER and PMXML) can be read with
MpxjEx.read_all/2.
Converting
:ok = MpxjEx.convert("plan.mpp", "plan.xml")              # MS Project XML
:ok = MpxjEx.convert("plan.mpp", "plan.xer")              # Primavera XER
:ok = MpxjEx.convert("plan.mpp", "p6.xml", format: :pmxml)
Many files: a long running JVM
Starting a JVM takes about half a second per call. To read many files, run
an MpxjEx.Server and the JVM stays up between calls (a file then takes tens
of milliseconds) and handles several at once:
children = [
  {MpxjEx.Server, name: MpxjEx.Server, pool_size: 4, max_memory: "2g"}
]

# then either pass it on each call...
MpxjEx.read("plan.mpp", server: MpxjEx.Server)

# ...or make it the default
config :mpxj_ex, server: MpxjEx.Server
Errors
Failures return {:error, %MpxjEx.Error{reason: reason}}, where reason is
for example :file_not_found, :unsupported_format, :password_protected
or :java_not_found. The ! variants raise it.
Deploying to production
In production you need a Java runtime in the image that runs your release,
MPXJ installed at build time, and an MpxjEx.Server in your supervision
tree. The deployment guide covers all of it: Docker,
sizing memory and concurrency, handling untrusted uploads, configuration and
troubleshooting.
examples/mpxj_service
is a complete example: an HTTP API with a production Dockerfile and
docker-compose.yml.
cd examples/mpxj_service
docker compose up --build -d
curl -F file=@plan.mpp http://localhost:4000/projects

Development
mix test                       # tests tagged :java are skipped without java
mix mpxj_ex.build_bridge       # after changing java/src (needs a JDK)

The test fixtures are real files from MPXJ's own test data, see
test/fixtures/README.md.
To publish a new version, follow
RELEASING.md.
License
MpxjEx is MIT licensed. MPXJ, which it downloads and runs, is
LGPL-2.1.


  

    Deploying to production

MpxjEx runs MPXJ, a Java library, in a JVM next to
your Elixir application. This guide covers what that means in production and
how to package it, using Docker as the example.
A complete, working setup lives in
examples/mpxj_service:
a small HTTP API with a production Dockerfile and docker-compose.yml. Its
README explains how to run it.
What mpxj_ex needs at runtime
	Requirement	Why
	A Java runtime, version 8 or newer	MPXJ is a Java library. A headless JRE is enough; Java 21 LTS is a good default.
	MPXJ's jars (about 30 MB)	Downloaded once, see Installing MPXJ.
	A writable temporary directory	MPXJ writes each schedule as JSON to System.tmp_dir!/0 before it's decoded. The JVM also uses it, and some readers extract a native library there, so it must allow executing files.
	Memory for the JVM	MPXJ holds the whole schedule in memory while reading it.

Nothing else: the Java bridge (priv/mpxj_ex_bridge.jar) ships with the
package and is included in your release automatically.
Checklist
	Install MPXJ at build time and turn off auto_install.
	Put a Java runtime in the image that runs your release.
	Start an MpxjEx.Server in your supervision tree.
	Size the JVM heap, the pool and the container memory together.
	Limit upload sizes and set timeouts.
	Add a health check.

Installing MPXJ at build time
By default MpxjEx downloads MPXJ the first time it's used. That's handy in
development, but in production it means a 70 MB download from GitHub when
the first request arrives, and a failure if GitHub isn't reachable.
Download it while building instead:
mix mpxj_ex.install --path /opt/mpxj

The task downloads the MPXJ distribution, verifies its SHA-256 checksum and
keeps only the jars. Then tell MpxjEx where they are and never to download:
# config/prod.exs (or config/config.exs inside `if config_env() == :prod`)
config :mpxj_ex, auto_install: false
# runtime environment
MPXJ_EX_JAR_DIR=/opt/mpxj

You can also set config :mpxj_ex, jar_dir: "/opt/mpxj" instead of the
environment variable. With auto_install: false, a missing install fails
with a :not_installed error rather than downloading.
Choosing the MPXJ version
MpxjEx pins a tested MPXJ version and knows its checksum. To use another
one, set it in config/config.exs so both the install task and the
application see it:
config :mpxj_ex, version: "16.10.0"
For a version MpxjEx doesn't know, the download isn't verified and a warning
is logged. Run your test suite against it before deploying.
Using an MPXJ you already have
Point jar_dir (or MPXJ_EX_JAR_DIR) at a directory that contains
mpxj.jar and all of its dependencies side by side (the contents of the
distribution's lib directory, flattened), and set auto_install: false.
The Java runtime
Install a JRE in the image that runs the release (not only in the build
image):
	Base image	Package
	Debian trixie	openjdk-21-jre-headless
	Debian bookworm	openjdk-17-jre-headless
	Ubuntu 24.04	openjdk-21-jre-headless
	Alpine	openjdk21-jre-headless

The example image is built and tested on Debian trixie.
Alternatively copy a JRE from the official image, for example
COPY --from=eclipse-temurin:21-jre /opt/java/openjdk /opt/java/openjdk, and
set JAVA_HOME=/opt/java/openjdk.
MpxjEx looks for java in this order: the :java option, config :mpxj_ex, java: ..., $JAVA_HOME/bin/java, then java on the PATH.
Running MPXJ: one JVM per call, or a server
Every MpxjEx.read/2 or MpxjEx.convert/3 call without a server starts a
JVM, which costs about half a second. That's fine for a nightly job, but for
anything serving users, run an MpxjEx.Server, which keeps one JVM up and
handles several files at once:
# lib/my_app/application.ex
children = [
  {MpxjEx.Server, name: MpxjEx.Server, pool_size: 4, max_memory: "1g"},
  # ... your other children, such as your endpoint
]
# config/config.exs: send every call to it
config :mpxj_ex, server: MpxjEx.Server
Measured on the test fixtures: about 565 ms per file with a JVM per call,
about 33 ms per file through a warm server, and less when files are read
concurrently.
If the JVM dies (killed by the out-of-memory killer, for instance), pending
callers get {:error, %MpxjEx.Error{reason: :jvm_crashed}}, the server
stops, and its supervisor starts a new JVM. If it keeps crashing faster than
the supervisor's restart intensity allows, your application stops, and the
container's restart policy takes over.
You can run several servers under different names, for example a separate
one with a larger heap for bulk imports.
Sizing
	pool_size: how many files the JVM processes at the same time.
Parsing is CPU bound, so the number of cores available to the container is
a good start (System.schedulers_online/0, the default). Extra requests
wait in the JVM's queue.
	max_memory: the JVM heap (-Xmx). Small and medium schedules are
fine with 1g. Large MPP or XER files (tens of MB) with timephased data
may need 2g-4g. A file that doesn't fit fails with :out_of_memory.
	Container memory limit: the heap, plus about 250 MB of JVM overhead
(metaspace, threads, code cache), plus the BEAM (about 100 MB), plus
anything you keep in a tmpfs (it counts as memory). With a 1 GB heap,
1.5 GB to 2 GB is reasonable. If the limit is lower than the heap can
grow, the kernel kills the JVM and you'll see :jvm_crashed with exit
status 137.
	:timeout (per call, default 60 seconds): how long a caller waits for
the server. MPXJ can't be interrupted, so a request that timed out keeps
running in the JVM until it finishes (the server then removes its
temporary output). Timeouts protect callers, not capacity: size
pool_size for your slowest files.

An idle container running the example service uses about 225 MB.
Docker
The example's
Dockerfile
is a standard two stage Elixir release build. The lines specific to mpxj_ex
are:
# Build stage: ca-certificates to download MPXJ over HTTPS ...
RUN apt-get update -y \
    && apt-get install -y --no-install-recommends ca-certificates \
    && rm -rf /var/lib/apt/lists/*

# ... and install it after fetching dependencies, so the layer is cached
RUN mix deps.get --only prod
RUN mix deps.compile
RUN mix mpxj_ex.install --path /opt/mpxj

# Runtime stage: a Java runtime ...
RUN apt-get update -y \
    && apt-get install -y --no-install-recommends \
       openjdk-21-jre-headless libstdc++6 openssl libncurses6 ca-certificates \
    && rm -rf /var/lib/apt/lists/*

# ... the jars, and where to find them
ENV MPXJ_EX_JAR_DIR=/opt/mpxj
COPY --from=build /opt/mpxj /opt/mpxj
The example builds mpxj_ex from this repository, so its build context is
the repository root and it copies the library's sources. In your own app,
depend on mpxj_ex from Hex, build from your app's root and skip that step.
The resulting image is about 550 MB, most of it the JRE.
Docker Compose
The example's
docker-compose.yml
runs the service hardened for production:
services:
  mpxj_service:
    build:
      context: ../..
      dockerfile: examples/mpxj_service/Dockerfile
    ports:
      - "4000:4000"
    environment:
      MPXJ_POOL_SIZE: "4"
      MPXJ_MAX_MEMORY: "1g"
      MPXJ_TIMEOUT_MS: "60000"
      MAX_UPLOAD_MB: "50"
    read_only: true
    tmpfs:
      - /tmp:exec,mode=1777,size=512m
    security_opt:
      - no-new-privileges:true
    cap_drop:
      - ALL
    deploy:
      resources:
        limits:
          cpus: "2"
          memory: 1600m
    restart: unless-stopped
Notes:
	read_only: true works because every runtime write goes to /tmp: set
RELEASE_TMP=/tmp (the release writes its runtime configuration there)
and ERL_CRASH_DUMP=/tmp/erl_crash.dump.
	/tmp is mounted with exec: Docker mounts tmpfs with noexec by
default, which stops MPXJ readers that load sqlite-jdbc's native library.
	The image runs as an unprivileged app user.

Build and run it from the example directory:
cd examples/mpxj_service
docker compose up --build -d
docker compose ps        # wait for "healthy"
curl -F file=@plan.mpp http://localhost:4000/projects

Handling untrusted files
Schedule files uploaded by users are untrusted input parsed by complex
binary and XML readers. Contain the work:
	Limit upload sizes (Plug.Parsers' :length option).
	Set a :timeout and a heap size (:max_memory), and a memory limit on
the container.
	Run as an unprivileged user with a read-only filesystem,
no-new-privileges and no capabilities, as the example does.
	Don't send MpxjEx.Error messages to clients verbatim: they can contain
server paths and Java internals. Log them, and answer with a description
based on the error's reason (see the example's router).

Password protected files fail with :password_protected; MpxjEx doesn't
read them.
Health checks and logs
The example's GET /health answers 200 while MpxjEx.Server is running,
and the image's HEALTHCHECK calls it. For a deeper check, read a small
schedule bundled with your app and check the result.
When the JVM exits, MpxjEx.Server logs the termination with the JVM's exit
status. Anything the JVM writes to stderr goes to your application's stderr,
so it ends up in the container logs.
Configuration reference
Application environment (config :mpxj_ex, ...):
	Key	Default	Description
	:version	"16.10.0"	MPXJ version to install and use
	:jar_dir	$MPXJ_EX_JAR_DIR, else <user cache>/mpxj_ex/<version>	Directory containing mpxj.jar and its dependencies
	:auto_install	true	Download MPXJ on first use when it's missing
	:server	nil	MpxjEx.Server used when a call doesn't pass :server
	:java	$JAVA_HOME/bin/java, else java on the PATH	Java executable
	:max_memory	JVM default	Heap size for JVMs started per call, such as "1g"
	:jvm_args	[]	Extra JVM arguments for JVMs started per call

MpxjEx.Server options: :name, :pool_size, :max_memory, :java,
:jvm_args.
Per call options for MpxjEx.read/2, MpxjEx.read_all/2 and
MpxjEx.convert/3: :server, :timeout, :max_memory, :java,
:jvm_args, plus :time_units, :timephased and :raw for reads.
Upgrading MPXJ
	Set config :mpxj_ex, version: "x.y.z" (or upgrade mpxj_ex, which may
bump its pinned version).
	Run your tests: they download the new version into the user cache.
	Rebuild the image: the mix mpxj_ex.install layer is rebuilt because
the configuration changed.

Troubleshooting
	Symptom	Cause and fix
	:java_not_found	No Java in the runtime image. Install a JRE or set JAVA_HOME.
	:not_installed	auto_install is off and jar_dir has no mpxj.jar. Check MPXJ_EX_JAR_DIR and that the image copies the jars.
	:install_failed during the build	GitHub isn't reachable, a proxy blocks it, or ca-certificates is missing from the build image.
	:out_of_memory	The schedule doesn't fit in the heap. Raise max_memory, and the container limit with it.
	:jvm_crashed with exit status 137	The kernel killed the JVM: the container limit is too low for the heap.
	:timeout	The file takes longer than :timeout, or every pool slot is busy. Raise the timeout or pool_size.
	UnsatisfiedLinkError mentioning sqlite in the logs	/tmp is mounted noexec.
	Read-only file system when the release starts	Set RELEASE_TMP to a writable directory.
	The first requests after a deploy are slower	The JVM is warming up (JIT compilation); they speed up after a few files.



  

    Changelog

v0.1.0 (unreleased)
First release.
	MpxjEx.read/2 and MpxjEx.read_all/2 read every format MPXJ supports
(MPP, MPX, MSPDI, XER, PMXML, Planner, Asta, Phoenix, ...) into
MpxjEx.Project structs with typed tasks, resources, assignments,
dependencies and calendars.
	MpxjEx.convert/3 writes MSPDI, MPX, XER, PMXML, Planner, SDEF and JSON.
	MpxjEx.Server keeps a JVM running and handles requests concurrently.
	MpxjEx.Installer and mix mpxj_ex.install download and verify MPXJ
16.10.0.
	Deployment guide and a Docker example (examples/mpxj_service).
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Read Microsoft Project, Primavera and other schedule files, powered by
MPXJ.
{:ok, project} = MpxjEx.read("plan.mpp")

project.properties.project_title
#=> "Office move"

for task <- project.tasks, do: {task.name, task.start, task.finish}
read/2 returns an MpxjEx.Project holding tasks, resources,
assignments, dependencies and calendars. convert/3 converts a file to
another format.
The file format is detected from the content. MPXJ reads, among others:
MPP, MPX, MSPDI (MS Project XML), Primavera XER, PMXML, P3 and SureTrak,
Asta Powerproject, Phoenix, FastTrack, GanttProject, Planner, ConceptDraw,
Synchro, Deltek Open Plan and Edraw Project.
Requirements
MPXJ is a Java library, so a Java runtime (8 or newer) must be installed.
MPXJ itself is downloaded on first use, see MpxjEx.Installer.
Each call starts a JVM, which takes around half a second. To read many
files, run an MpxjEx.Server.
Options
read/2, read_all/2 and convert/3 accept:
	:server - an MpxjEx.Server to send the request to, instead of
starting a JVM. Defaults to config :mpxj_ex, :server.
	:timeout - how long to wait for an MpxjEx.Server, in milliseconds
(default 60_000)
	:max_memory - JVM maximum heap size, such as "2g", when no server is used
	:java - path to the java executable
	:jvm_args - extra arguments for the JVM

read/2 and read_all/2 also accept:
	:time_units - unit for durations, work and lags: :seconds (default),
:minutes, :hours, :days, :weeks, :months or :years.
Durations are converted using the task's calendar, so with :days
an 8 hour task on a standard calendar is 1.0.
	:timephased - include timephased work and cost data (default false)
	:raw - return the JSON MPXJ produced, decoded but otherwise untouched
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        convert(input, output, opts \\ [])

      


        Converts a schedule file to another format.



    


    
      
        convert!(input, output, opts \\ [])

      


        Same as convert/3, but raises MpxjEx.Error on failure.



    


    
      
        read(path, opts \\ [])

      


        Reads a schedule file.



    


    
      
        read!(path, opts \\ [])

      


        Same as read/2, but raises MpxjEx.Error on failure.



    


    
      
        read_all(path, opts \\ [])

      


        Reads every project in a file.



    


    
      
        read_all!(path, opts \\ [])

      


        Same as read_all/2, but raises MpxjEx.Error on failure.
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          @type format() :: :mspdi | :mpx | :xer | :pmxml | :planner | :sdef | :json
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          @type time_unit() ::
  :minutes
  | :hours
  | :days
  | :weeks
  | :months
  | :years
  | :percent
  | :elapsed_minutes
  | :elapsed_hours
  | :elapsed_days
  | :elapsed_weeks
  | :elapsed_months
  | :elapsed_years
  | :elapsed_percent
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          @spec convert(Path.t(), Path.t(), keyword()) :: :ok | {:error, MpxjEx.Error.t()}


      


Converts a schedule file to another format.
The output format comes from the :format option, or else from the
output file extension:
	Format	Extension	Description
	:mspdi	.xml	Microsoft Project XML
	:mpx	.mpx	Microsoft Project exchange format
	:xer	.xer	Primavera P6 XER
	:pmxml	.pmxml	Primavera P6 XML
	:planner	.planner	GNOME Planner
	:sdef	.sdef	Standard Data Exchange Format
	:json	.json	MPXJ's JSON

MPXJ can't write MPP files.
See the module documentation for the other options.
Examples
:ok = MpxjEx.convert("plan.mpp", "plan.xml")
:ok = MpxjEx.convert("plan.mpp", "plan-p6.xml", format: :pmxml)
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          @spec convert!(Path.t(), Path.t(), keyword()) :: :ok


      


Same as convert/3, but raises MpxjEx.Error on failure.
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          @spec read(Path.t(), keyword()) ::
  {:ok, MpxjEx.Project.t() | map()} | {:error, MpxjEx.Error.t()}


      


Reads a schedule file.
When a file holds several projects (as Primavera XER and PMXML files
can), this returns the first one; use read_all/2 to get them all.
See the module documentation for the options.
Examples
{:ok, project} = MpxjEx.read("plan.mpp", time_units: :hours)
{:error, %MpxjEx.Error{reason: :file_not_found}} = MpxjEx.read("missing.mpp")
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          @spec read!(Path.t(), keyword()) :: MpxjEx.Project.t() | map()


      


Same as read/2, but raises MpxjEx.Error on failure.

  



    

  
    
      
    
    
      read_all(path, opts \\ [])



        
          
        

    

  


  

      

          @spec read_all(Path.t(), keyword()) ::
  {:ok, [MpxjEx.Project.t() | map()]} | {:error, MpxjEx.Error.t()}


      


Reads every project in a file.
See the module documentation for the options.
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          @spec read_all!(Path.t(), keyword()) :: [MpxjEx.Project.t() | map()]


      


Same as read_all/2, but raises MpxjEx.Error on failure.
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Downloads MPXJ and keeps its jars in a local directory.
MPXJ isn't bundled with this library. The first time it's needed, the
official distribution for the configured version is downloaded from the
MPXJ releases, verified, and
only its jars are kept (about 30 MB).
Configuration
config :mpxj_ex,
  # MPXJ version to download
  version: "16.10.0",
  # Where the jars live. Defaults to a per-version directory in the
  # user cache dir. Can also be set with MPXJ_EX_JAR_DIR.
  jar_dir: "/opt/mpxj",
  # Download MPXJ on first use. Set to false in production and run
  # `mix mpxj_ex.install` at build time instead.
  auto_install: true
To use an MPXJ you installed yourself, point jar_dir at a directory
containing mpxj.jar and its dependencies.
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        ensure_installed()

      


        Makes sure MPXJ is installed, downloading it when auto_install is enabled.



    


    
      
        install(opts \\ [])

      


        Downloads MPXJ and extracts its jars into jar_dir/0, replacing any existing install.



    


    
      
        installed?()

      


        Returns true when MPXJ is available in jar_dir/0.



    


    
      
        jar_dir()

      


        The directory holding mpxj.jar and its dependencies.



    


    
      
        version()

      


        The MPXJ version in use.
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          @spec ensure_installed() :: :ok | {:error, MpxjEx.Error.t()}


      


Makes sure MPXJ is installed, downloading it when auto_install is enabled.
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          @spec install(keyword()) :: :ok | {:error, MpxjEx.Error.t()}


      


Downloads MPXJ and extracts its jars into jar_dir/0, replacing any existing install.
Options
	:version - MPXJ version to install (defaults to version/0)
	:path - directory to install into (defaults to jar_dir/0)
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          @spec installed?() :: boolean()


      


Returns true when MPXJ is available in jar_dir/0.
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          @spec jar_dir() :: Path.t()


      


The directory holding mpxj.jar and its dependencies.
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          @spec version() :: String.t()


      


The MPXJ version in use.
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A long running JVM that handles read and convert requests.
By default every MpxjEx.read/2 or MpxjEx.convert/3 call starts a new
JVM, which costs around half a second. When you read many files, start a
server in your supervision tree and pass it with the :server option (or
configure it once with config :mpxj_ex, server: MpxjEx.Server):
children = [
  {MpxjEx.Server, name: MpxjEx.Server, pool_size: 4, max_memory: "2g"}
]

MpxjEx.read("plan.mpp", server: MpxjEx.Server)
The JVM processes up to :pool_size requests concurrently. If it exits,
pending callers get a :jvm_crashed error and the server stops, so its
supervisor can restart it.
Options
	:name - name to register the server under
	:pool_size - number of requests handled concurrently
(defaults to System.schedulers_online/0)
	:max_memory - JVM maximum heap size, such as "2g"
	:java - path to the java executable
	:jvm_args - extra arguments for the JVM
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts \\ [])

      


        Starts the server. See the module documentation for the options.
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts the server. See the module documentation for the options.

  


        

      


  

    
MpxjEx.Assignment 
    



      
The assignment of a resource to a task.
As with MpxjEx.Task, the common attributes are struct fields and every
attribute read from the file is in :fields. :resource_unique_id is
nil for work that isn't assigned to a resource.
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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %MpxjEx.Assignment{
  actual_work: number() | nil,
  assignment_units: float() | nil,
  cost: float() | nil,
  fields: map(),
  finish: NaiveDateTime.t() | nil,
  guid: String.t() | nil,
  notes: String.t() | nil,
  percent_work_complete: float() | nil,
  remaining_work: number() | nil,
  resource_unique_id: integer() | nil,
  start: NaiveDateTime.t() | nil,
  task_unique_id: integer() | nil,
  unique_id: integer(),
  work: number() | nil
}


      



  


        

      


  

    
MpxjEx.Calendar 
    



      
A working time calendar.
:days maps each weekday (:monday ... :sunday) to a map with a
:type (:working, :non_working or :default, which means "inherit
from the parent calendar") and :hours, a list of {from, to} Time
tuples.
:exceptions lists the dates that differ from the normal week, each a map
with :from and :to (Dates), :type, :hours, an optional :name
and, for recurring exceptions, a :recurrence map.
:working_weeks lists alternative weeks for a date range, each a map with
:name, :effective_from, :effective_to and :days.
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        day()

      


    


    
      
        day_type()
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      day()



        
          
        

    

  


  

      

          @type day() :: %{type: day_type(), hours: [{Time.t(), Time.t()}]}


      



  



  
    
      
    
    
      day_type()



        
          
        

    

  


  

      

          @type day_type() :: :working | :non_working | :default


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %MpxjEx.Calendar{
  days: %{optional(atom()) => day()},
  exceptions: [map()],
  guid: String.t() | nil,
  minutes_per_day: integer() | nil,
  minutes_per_month: integer() | nil,
  minutes_per_week: integer() | nil,
  minutes_per_year: integer() | nil,
  name: String.t() | nil,
  parent_unique_id: integer() | nil,
  personal: boolean(),
  type: atom() | nil,
  unique_id: integer(),
  working_weeks: [map()]
}


      



  


        

      


  

    
MpxjEx.Project 
    



      
A schedule read by MpxjEx.read/2.
	:properties - project level attributes (:project_title, :start_date,
:author, :minutes_per_day, ...), keyed by MPXJ field name
	:tasks - every task, in outline order (parents before their children)
	:resources, :assignments, :calendars
	:relations - every task dependency
	:custom_fields - aliases given to custom fields, such as text1 named "Role"
	:user_defined_fields - fields defined by the file (Primavera UDFs, ...)
	:extra - anything else MPXJ wrote (activity codes, currencies, work
contours, ...) as decoded JSON

Entities reference each other by unique id. Since Elixir data can't hold
cyclic references, use the functions in this module to navigate:
project = MpxjEx.read!("plan.mpp")

for task <- MpxjEx.Project.root_tasks(project),
    child <- MpxjEx.Project.children(project, task) do
  {task.name, child.name}
end
Functions taking a task, resource or calendar also accept its unique id.
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    Types
  


    
      
        t()

      


    


    
      
        tree()

      


    





  
    Functions
  


    
      
        children(project, task)

      


        The direct children of a task, in outline order.



    


    
      
        default_calendar(project)

      


        The project's default calendar.



    


    
      
        field_alias(project, field_type_class, field_type)

      


        The alias given to a custom field, such as "Role" for field_alias(project, :resource, :text1).



    


    
      
        get_calendar(project, unique_id)

      


        Finds a calendar by unique id.



    


    
      
        get_resource(project, unique_id)

      


        Finds a resource by unique id.



    


    
      
        get_resource_by_id(project, id)

      


        Finds a resource by id.



    


    
      
        get_task(project, unique_id)

      


        Finds a task by unique id.



    


    
      
        get_task_by_id(project, id)

      


        Finds a task by id (the row number shown in MS Project).



    


    
      
        parent(project, task)

      


        The parent of a task, or nil for a top level task.



    


    
      
        predecessors(project, task)

      


        Tasks that a task depends on. See MpxjEx.Task :predecessors for the
dependency type and lag.



    


    
      
        resource_assignments(project, resource)

      


        The task assignments of a resource.



    


    
      
        root_tasks(project)

      


        Top level tasks: those without a parent.



    


    
      
        successors(project, task)

      


        Tasks that depend on a task.



    


    
      
        task_assignments(project, task)

      


        The resource assignments of a task.



    


    
      
        task_resources(project, task)

      


        The resources assigned to a task.



    


    
      
        task_tree(project)

      


        The task hierarchy as nested maps



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %MpxjEx.Project{
  assignments: [MpxjEx.Assignment.t()],
  calendars: [MpxjEx.Calendar.t()],
  custom_fields: [map()],
  extra: map(),
  index: term(),
  properties: map(),
  relations: [MpxjEx.Relation.t()],
  resources: [MpxjEx.Resource.t()],
  tasks: [MpxjEx.Task.t()],
  user_defined_fields: [map()]
}


      



  



  
    
      
    
    
      tree()



        
          
        

    

  


  

      

          @type tree() :: [%{task: MpxjEx.Task.t(), children: tree()}]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      children(project, task)



        
          
        

    

  


  

      

          @spec children(t(), MpxjEx.Task.t() | integer()) :: [MpxjEx.Task.t()]


      


The direct children of a task, in outline order.

  



  
    
      
    
    
      default_calendar(project)



        
          
        

    

  


  

      

          @spec default_calendar(t()) :: MpxjEx.Calendar.t() | nil


      


The project's default calendar.

  



  
    
      
    
    
      field_alias(project, field_type_class, field_type)



        
          
        

    

  


  

      

          @spec field_alias(t(), atom(), atom() | String.t()) :: String.t() | nil


      


The alias given to a custom field, such as "Role" for field_alias(project, :resource, :text1).

  



  
    
      
    
    
      get_calendar(project, unique_id)



        
          
        

    

  


  

      

          @spec get_calendar(t(), integer()) :: MpxjEx.Calendar.t() | nil


      


Finds a calendar by unique id.

  



  
    
      
    
    
      get_resource(project, unique_id)



        
          
        

    

  


  

      

          @spec get_resource(t(), integer()) :: MpxjEx.Resource.t() | nil


      


Finds a resource by unique id.

  



  
    
      
    
    
      get_resource_by_id(project, id)



        
          
        

    

  


  

      

          @spec get_resource_by_id(t(), integer()) :: MpxjEx.Resource.t() | nil


      


Finds a resource by id.

  



  
    
      
    
    
      get_task(project, unique_id)



        
          
        

    

  


  

      

          @spec get_task(t(), integer()) :: MpxjEx.Task.t() | nil


      


Finds a task by unique id.

  



  
    
      
    
    
      get_task_by_id(project, id)



        
          
        

    

  


  

      

          @spec get_task_by_id(t(), integer()) :: MpxjEx.Task.t() | nil


      


Finds a task by id (the row number shown in MS Project).

  



  
    
      
    
    
      parent(project, task)



        
          
        

    

  


  

      

          @spec parent(t(), MpxjEx.Task.t() | integer()) :: MpxjEx.Task.t() | nil


      


The parent of a task, or nil for a top level task.

  



  
    
      
    
    
      predecessors(project, task)



        
          
        

    

  


  

      

          @spec predecessors(t(), MpxjEx.Task.t() | integer()) :: [MpxjEx.Task.t()]


      


Tasks that a task depends on. See MpxjEx.Task :predecessors for the
dependency type and lag.

  



  
    
      
    
    
      resource_assignments(project, resource)



        
          
        

    

  


  

      

          @spec resource_assignments(t(), MpxjEx.Resource.t() | integer()) :: [
  MpxjEx.Assignment.t()
]


      


The task assignments of a resource.

  



  
    
      
    
    
      root_tasks(project)



        
          
        

    

  


  

      

          @spec root_tasks(t()) :: [MpxjEx.Task.t()]


      


Top level tasks: those without a parent.
Microsoft Project files have a single root, the project summary task
(unique id 0), whose children are the tasks at outline level 1.

  



  
    
      
    
    
      successors(project, task)



        
          
        

    

  


  

      

          @spec successors(t(), MpxjEx.Task.t() | integer()) :: [MpxjEx.Task.t()]


      


Tasks that depend on a task.

  



  
    
      
    
    
      task_assignments(project, task)



        
          
        

    

  


  

      

          @spec task_assignments(t(), MpxjEx.Task.t() | integer()) :: [MpxjEx.Assignment.t()]


      


The resource assignments of a task.

  



  
    
      
    
    
      task_resources(project, task)



        
          
        

    

  


  

      

          @spec task_resources(t(), MpxjEx.Task.t() | integer()) :: [MpxjEx.Resource.t()]


      


The resources assigned to a task.

  



  
    
      
    
    
      task_tree(project)



        
          
        

    

  


  

      

          @spec task_tree(t()) :: tree()


      


The task hierarchy as nested maps:
[%{task: %MpxjEx.Task{}, children: [%{task: %MpxjEx.Task{}, children: []}]}]

  


        

      


  

    
MpxjEx.Rate 
    



      
A cost rate: amount per units, for example 50.0 per :hours.
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          @type t() :: %MpxjEx.Rate{amount: float(), units: MpxjEx.time_unit() | String.t()}


      



  


        

      


  

    
MpxjEx.Relation 
    



      
A dependency between two tasks.
:type is one of :finish_start, :start_start, :finish_finish or
:start_finish. :lag is in the :time_units passed to MpxjEx.read/2
(seconds by default) and :lag_units is the unit the lag was entered in.
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    Types
  


    
      
        t()

      


    


    
      
        type()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %MpxjEx.Relation{
  driving: boolean(),
  lag: number(),
  lag_units: MpxjEx.time_unit() | nil,
  notes: String.t() | nil,
  predecessor_task_unique_id: integer(),
  successor_task_unique_id: integer(),
  type: type(),
  unique_id: integer() | nil
}


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: :finish_start | :start_start | :finish_finish | :start_finish


      



  


        

      


  

    
MpxjEx.Resource 
    



      
A resource (person, material or cost) in a schedule.
As with MpxjEx.Task, the common attributes are struct fields and every
attribute read from the file is in :fields.
:availability_table lists the periods the resource is available, as maps
with :start, :end and :units. :cost_rate_tables maps a table index
(0 to 4, MS Project's tables A to E) to its entries, each a map with
:start_date, :end_date, :cost_per_use and :rates, which maps the
rate index (0 standard, 1 overtime, more for Primavera) to an MpxjEx.Rate.
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        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %MpxjEx.Resource{
  active: boolean(),
  availability_table: [map()],
  calendar_unique_id: integer() | nil,
  cost: float() | nil,
  cost_per_use: float() | nil,
  cost_rate_tables: %{optional(non_neg_integer()) => [map()]},
  email_address: String.t() | nil,
  fields: map(),
  group: String.t() | nil,
  guid: String.t() | nil,
  id: integer() | nil,
  initials: String.t() | nil,
  max_units: float() | nil,
  name: String.t() | nil,
  notes: String.t() | nil,
  overtime_rate: MpxjEx.Rate.t() | nil,
  standard_rate: MpxjEx.Rate.t() | nil,
  type: atom() | nil,
  unique_id: integer(),
  work: number() | nil
}


      



  


        

      


  

    
MpxjEx.Task 
    



      
A task (activity) in a schedule.
The most commonly used attributes are struct fields. Every attribute MPXJ
read from the file, including those, is also in :fields, keyed by MPXJ's
field name in lower case (:baseline_cost, :text1, :early_start, ...).
User defined fields keep their name as a string key. Attributes the file
doesn't set are absent from :fields; MPXJ also omits zero numbers.
Dates are NaiveDateTimes, and durations and work are numbers in the
:time_units passed to MpxjEx.read/2 (seconds by default).
Tasks reference each other by unique id; use MpxjEx.Project to navigate
the hierarchy and dependencies.
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      t()



        
          
        

    

  


  

      

          @type t() :: %MpxjEx.Task{
  active: boolean(),
  actual_duration: number() | nil,
  actual_finish: NaiveDateTime.t() | nil,
  actual_start: NaiveDateTime.t() | nil,
  baseline_duration: number() | nil,
  baseline_finish: NaiveDateTime.t() | nil,
  baseline_start: NaiveDateTime.t() | nil,
  calendar_unique_id: integer() | nil,
  constraint_date: NaiveDateTime.t() | nil,
  constraint_type: atom() | nil,
  cost: float() | nil,
  critical: boolean(),
  duration: number() | nil,
  fields: map(),
  finish: NaiveDateTime.t() | nil,
  guid: String.t() | nil,
  id: integer() | nil,
  milestone: boolean(),
  name: String.t() | nil,
  notes: String.t() | nil,
  outline_level: integer() | nil,
  outline_number: String.t() | nil,
  parent_task_unique_id: integer() | nil,
  percent_complete: float() | nil,
  predecessors: [MpxjEx.Relation.t()],
  priority: integer() | nil,
  remaining_duration: number() | nil,
  start: NaiveDateTime.t() | nil,
  successors: [MpxjEx.Relation.t()],
  summary: boolean(),
  unique_id: integer(),
  wbs: String.t() | nil,
  work: number() | nil
}


      



  


        

      


  

    
MpxjEx.Error exception
    



      
Returned (or raised by the ! functions) when a file can't be read or converted.
The :reason field is one of:
	:file_not_found - the input file doesn't exist
	:unsupported_format - MPXJ doesn't recognise the file
	:password_protected - the file is password protected
	:invalid_argument - an option has an invalid value
	:java_not_found - no java executable could be found
	:not_installed - MPXJ isn't installed and auto_install is disabled
	:install_failed - MPXJ couldn't be downloaded
	:out_of_memory - the JVM ran out of memory (see the :max_memory option)
	:conversion_failed - MPXJ failed while reading or writing the file
	:timeout - a request to MpxjEx.Server took longer than :timeout
	:jvm_crashed - the MpxjEx.Server JVM exited while handling the request
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      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :file_not_found
  | :unsupported_format
  | :password_protected
  | :invalid_argument
  | :java_not_found
  | :not_installed
  | :install_failed
  | :out_of_memory
  | :conversion_failed
  | :timeout
  | :jvm_crashed
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          @type t() :: %MpxjEx.Error{__exception__: true, message: String.t(), reason: reason()}


      



  


        

      


  

    
mix mpxj_ex.build_bridge 
    



      
Compiles java/src into priv/mpxj_ex_bridge.jar.
The jar is committed and shipped with the package, so users only need a
Java runtime. Run this after changing the bridge; it needs a JDK and
MPXJ installed (see mix mpxj_ex.install).
$ mix mpxj_ex.build_bridge


      




  

    
mix mpxj_ex.install 
    



      
Downloads MPXJ into the directory configured for MpxjEx.Installer.
$ mix mpxj_ex.install
$ mix mpxj_ex.install --path /opt/mpxj --version 16.10.0

Run it when building releases or Docker images, together with
config :mpxj_ex, auto_install: false, so MPXJ isn't downloaded at runtime.
Options
	--path - directory to install into (defaults to MpxjEx.Installer.jar_dir/0)
	--version - MPXJ version (defaults to MpxjEx.Installer.version/0)
	--if-missing - do nothing if MPXJ is already installed
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