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How does a Printing Service Work?

Printing Service

Map Service

Web Application

ExportWebMap JSON

Output  in PDF, PNG etc



Print web map containing secured services

Security



Can I Use Secured Services with Printing Service?

Help topic: http://esriurl.com/15572

• Secured Services are supported

- Short term token (optionally with referrer)

• Web tier authentication supported when 

- ArcGIS server is federated to ArcGIS Enterprise portal, and

- only the portal's ArcGIS Web Adaptor uses web-tier authentication (IWA, PKI, Basic, and so 
on)

• Web tier authentication does not work, when

- ArcGIS Server site's Web Adaptor uses web-tier authentication

• Embed credentials into a print service

- Use this with cautions – not recommended!



Printing Service – how does it work with secured services?

Printing Service

A Secured Service

Web Application

ExportWebMap JSON

Output  in PDF, PNG etc
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Printing Service – Web Tier Security

Printing Service

A Secured Service

Web Application

ExportWebMap JSON
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Printing Service – Web Tier Security and Portal

Printing Service

A Secured Service

Web Application

ExportWebMap JSON

Output  in PDF, PNG etc
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Jeff Moulds

Advanced Print Service Using 
arcpy



Three Web Map printing development paths

Simple printing with the 
out of the box print 
service.

Use the out of the box print 
service with your own custom 
layout templates

Arcpy.mp custom print 
service

• Create your web app using the JavaScript API or the Web AppBuilder



• Full capabilities of arcpy.mp:

- Creating reports

- Printing pop-ups (selected features) and feature attributes

- Creating map books (map series)

- Export to PDF and insert additional PDF pages (title page, reports, driving directions, 

street index, etc.)

- Update layout elements (e.g. update a picture)

- Export using advanced options (e.g. high DPI or embed feature attributes in PDF)

- Swap out cached service layers for staged local vector data for vector PDF output

- Etc.

Advanced web map printing with arcpy.mp



• The Print Widget in the web app will use your python script

• Arcpy.mp method for converting Web Maps to ArcGIS Pro Projects: 
• ConvertWebMapToMapArcGISProject(webmap_json, {template_pagx}, 
{mapframe_name}, {notes_gdb})

• Return a printer-friendly output file (PDF, PNG, etc.)

• Help topic - http://esriurl.com/14382

Advanced web map printing with arcpy.mp

JavaScript API & Web AppBuilder High-quality cartographic output (e.g. PDF)

arcpy.mp.
ConvertWebMapToArcGISProject



Advanced web map printing with arcpy.mp - James Bond Demo

 arcpy.mp.MapSeries class

 Utilize dynamic layout elements:

 Extent Indicators

 Dynamic Grids

 Dynamic Legends

 Dynamic Tables

 Dynamic Charts

 Dynamic Text

 Dynamic Table Attributes 

 Dynamic Table Statistics 

 Map Series Dynamic Text:

 page X of Y 

 page name

 page number



James Bond Demo



Get web map JSON

Get output format

Get layout template

ConvertWebMapToArc
GISProject

Referencing variables

Turn off web layers

Select by location

Export to PDF

Output file for job



Show selected features from Web App using Reports

 arcpy.mp.Report class 

 aprx.importDocument(ReportTemplatePath)
rpt = aprx.listReports(“Fed Lands Report")[0]
rpt.setReferenceDataSource(webLyr)
rpt.exportToPDF(output_pdf)

• Blog post: http://esriurl.com/15573
• See code sample #7 in the ConvertWebMapToArcGISProject help topic: http://esriurl.com/15537



Show selected features from web app – Table Frame Demo

• Use the CIM – new in ArcGIS Pro 2.4



Python CIM Access in Pro (released with Pro 2.4)

• CIM (Cartographic Information Model)

- Specification for how project and document information 

is persisted and re-created

- MAPX, PAGX, LYRX files are in JSON format

- Structure is analogous to an object model diagram

• Arcpy.mp can navigate the CIM object model

- Entry points are with the Map, Layer, Table or Layout objects

• Don’t let the name fool you 

– you have access to so much more than cartography!

Help topic:  http://esriurl.com/15489

Video:  http://esriurl.com/15490



Why CIM Access … and why not

• Provide finer grained access to project properties

• Pro is growing so rapidly, the CIM immediately exposes capabilities

• It has been available to the .NET SDK community since the beginning

• Why not to use the CIM

- Doesn’t provide access to everything 

- high level project properties, metadata, change spatial reference

- Can’t create new objects.  If it is not in the CIM, you can’t access it.

- No life guard (managed UI or API) on duty  

- You can break the behavior of the app

- Test thoroughly



Demo: Python CIM 
access to show features 
from a Web App in a 
Table Frame. 



Get web map JSON

Get output format

Get layout template

Convert Web Map to 
ArcGIS Project

Referencing variables

Remove staged layer

Reference layer from 
web map

Get CIM definitions

Output file for job

Find Table Frame in CIM

Modify Table Frame in 
CIM & commit changes



• Printing geodatabase attachments (e.g. pictures)

Advanced web map printing with arcpy.mp



Tanu Hoque

Tips



Printing Cached Services

• Raster tiles typically created at 96 DPI 

• Dynamic layer support can be enabled for Map Services
- Allows for printing at higher DPI than cached images

- You must have Publisher or Admin privileges to update the service

dynamicLayers = False
(600 DPI)

dynamicLayers = True
(600 DPI)



Enabling Dynamic Layers

Option in properties of a 
cached service



Recap

• 3 tier approach for on-premises print service

- Out of the box

- Your own print service with custom templates

- Arcpy based advanced print service

• WebMap_As_JSON

• Print service must have access to all services

• Arcpy to solve advanced use cases:
- Reports

- Map series

- Tables, Charts etc.

• Security



• Introduction to arcpy.mp - http://esriurl.com/14447

• Make a layout tutorial - http://esriurl.com/14457

Advanced web map printing with arcpy.mp – additional resources



Help links

• Printing in web application http://esriurl.com/15563

• Share your arcpy script as web tool http://esriurl.com/15564

• Print maps that contain secured services http://esriurl.com/15572

• Blog post on print reports http://esriurl.com/15561



Please Share Your Feedback in the App

Download the Esri
Events app and find 

your event

Select the session 
you attended

Scroll down to 
“Survey”

Log in to access the 
survey

Complete the survey 
and select “Submit”


